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INTRODUCTION

Many developing countries are experiencing gross under- 
nutrition and malnutrition in human diet. Hie phenomenon is 
glaringly evident with animal protoin sources which have high 
biological value. The gap between availability and demand for 
animal products is of the order of about five million tonnes 
(Fhogat and Chopra, 1984)• The per capita availability of 
poultry meat in India during 1985 was estimated to be in tho 
order of 240 g {Anon., 1986b) which is quite low when compared 
to many developed countries.

The world over# production of poultry and game have 
captured the imagination of meat consumers on account of the 
variation it offers from red meat, While chicken, among 
poultry, hate established itself as the principal species of 
meat production, ducks and quails are also becoming birds with 
appeal#

Quail, popularly known as ’Bater* is a table delicacy 
since olden times, Japanese quail comes under the class ’Aves', 
family 'Phasianidae1 and genus ’Cotumix*, hence named ’coturnix 
cotumix japonica* (Phogat and Chopra, 1984) and is a natiye 
habitat of Japanese Islands (Pani, 1978).

Of late a few species have been domesticated. In the 
earlier phase of domestication, Japanese quail^ (Cotumix 
cotumix ianonica) were essentially maintained as fancy birds 
to listen to their song (popularly called 1quail song’).
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Subsequently this species was used as an experimental bird 
in the field of medical, nutritional and biochemical research. 
In the recent past many countries have taken up rearing 
Japanese quail as a commercial meat producer. In India too, 
the trend has been set to commercially exploit this species.
It was in 1974 that Japanese quails were first introduced in 
India at the Poultry Division of IVRI (now CARI) and since 
then a lot of attention is being paid by researchers on the 
nutrition, management and other aspects of roaring this species 
for commercial exploitation*

‘Considering the production potential and large accepta
bility as a source of meat and egg, quail production is pro
gressing very fast all over the country. The possibility of 
expansion potentiality of quail and its products are immense 
and challenging. This will bring a new shape for rural 
development by way of self-employmenc, thereby increasing the 
national income. The increased production of quail meat* egg 
and its products and making their availability easier and 
cheaper will promote the consumption of these nourishing 
products by weaker sections of the society,

Feed is one of the most important factors which determine 
the success of any poultry enterprise and quail is no exception. 
Balanced feeding of nutrients play a key role in the profita
bility. Central to an understanding of growth and food uti
lisation in any species is a knowledge of their energy and
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nitrogen (N) metabolism. Protein and energy represent appro
ximately 90% of the cost o£ the Ingredients in a ration 
(&non.* 1983) and these are the nutrients the levels o£ which 
a nutritionist is constantly trying to alter in his search 
for least cost rations. Many nutritional adjustments which 
have no effect on live weight gain -per se do have dramatic 
effects on carcass finish and subsequent production, since 
there appears to be no such information in quails, it is 
necessary to examine the extent to which the quality charac
teristics of meat type quail carcass and subsequent production 
could be influenced by nutrition, particularly by the altera
tion of dietary energy and protein levels and the ratios 
between them, i

The interaction between gonetJLc potential and the plane 
of nutrition under a given environment serves as a guideline 
about the performance of quails in tropical and sub tropical 
countries. Very limited work has been undertaken in this 
direction. Much research work nas been done on nutrient 
requirements of quail in temperate sones. Evidence is avai
lable for chicken that the nutrient requirements established 
in temperate zones may not be applicable in tropics* Hence 
there is scope for assessing the nutrient requirements for 
Japanese quails in tropical environment.

The research work carried out on the nutrition of Japanese 
quail is rather scanty. The NRC (1971) has suggested the 
requirements in respect of few nutrients only, while isi has
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not made any recommendations on the nutrient requirements of 
Japanese quail. Therefore the present study has been under
taken to establish the dietary protein and energy requirement 
of Japanese quail raised for meat production. The results! of 
•the study will help in the formulation of economic and effi
cient ration for quails for meat production. Further* It is 
also the objective of this project to assess the optimum age 
of slaughter of meat type quail* both in terms of feed effi
ciency and meat characteristics.
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REVIEW or LITERATURE 
Energy-protein requirement

The Ingredients chosen for manufacture of poultry feeds 
should bo judiciously selected for the formulation of economic 
rations since protein and energy rich sources are very costly* 
In recent years poultry nutritionists have been attempting to 
arrive at biological optimum levels of protein and energy in 
poultry rations under different agroclimatic conditions for 
economic production* The requirements of these nutrients are 
also Influenced by the siae and strain of bird* housing system 
and environment, stage of growth and productions and the ratio 
between these nutrients in the diet and its inter-relationship 
with other nutrients present in the diet*

Although few reports have been published recently with 
respeat to the nutrient requirements of Japanese quail, the 
response in terras of the quality and yield of meat of these 
birds to the changes of protein and energy is not clear. In 
chicken to greater extent the feed intake is required to meet 
the energy requirement. However, this adjustment is not linear 
and birds offered high energy diets tend to deposit additional 
fat by consuming more energy (Hill, 1956} Donaldson et al., 
1956, 19571 Wells, 1963 s Morris, 1968). This effect has not 
been documented in Japanese quail (Coturnix coturnix japonica) 
by changing the dietary energy.

The results of studies carried out in India and abroad on



the protein and energy requirements and processing yields 
and losses of growing quails are projected feslows

Baldini et al* (1953a) found that the protein require
ment of the growing quails upto six weeks of age was not more 
than 20 par cent when the diet was supplemented with vitamin 
and antibiotics* h supplement containing vitamin and 
antibiotic* aureomycin* had a beneficial efface on the growth 
and livabllity of the quail when included in low protein diers* 
When fed diets containing protein percentages of 28*5* 24*4 
and 20*5 the body weight upto six weeks for quails* during 
growing period were 98* 97 and 82 g respectively and mortality 
per cent were 9a 6 and 48 and feed per gain were 3*38* 3*18 
and 3*42 respectively* the authors also reported that the 
addition of an antibiotiG and vitamin supplement to the 
20 per cent protein diet resulted in growth equal to that; 
obtained with the 28 per cent protein diets but with the con
sumption of less feed and less protein*

Baldini et, al * (19$3b) confirmed their earlier finding in 
another ejqjeriment that the protein requirement of oho growing 
quails upto six weeks was not more than 20 per cent of the 
diet provided the amino acid* lysine is supplied in adequate 
amount* The lysine requirement of the growing quail was 
estimated to be 1*3 per cent of the diet when the protein level 
was 20 to 24 per cent*

An energy level of 2970 KCal MB/kg diet was suggested for 
quail starter diets by Scott (1966).
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Weber and Reid (1967) conducted a series of three 
experiments to study the protein requirement of young coturnix 
quail to five weeks of age. The sole protein source was 
soyabean tneal (44 per cent protein) supplemented with 
methionine. The first and second experiments used protein 
levels from 15,1 to 28.8 and 13,5 to 36,3 per cent respectively 
in increments of approximately 5 per cent* The third experi
ment involved protein levels of 12*5 to 31.3 per cent in 
varying increments. All experimental diets were isocalorlc#
The dietary level of productive energy was 2068 KCal/kg. The 
first experiment revealed that a significant increase in foody 
weight was obtained with each added increment of protein upto 
a level of24.5 per cent. Peed conversion was inversely related 
to dietary protein level. Birds fed the 15,1 per cent protein 
diet had a feed conversion of S.00 compared with a feed con
version of 4.19 and 3.88 at 24*5 and 28,8 per cent protein 
levels respectively.

In the second experiment with dietary protein levels 
ranging from 13,5 to 36,3 per cent* the 24,6 per cent protein 
produced a significant increase in growth compared to either 
of the lower protein diets fed (13,5 and 18*7 per cent). 
Increasing the dietary protein content beyond 24*6 per cent 
did not produce any additional increase in growth rate.

In the third experiment, growth rate levelled off at
23.3 per cent protein.

Based on the results of these experiments they suggested
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that- with the types of diets and amino acid levels employed, 
the dietary protein requirement of coturnix: quail to five weeks 
of age was not in excess of 23 to 24 per cent.

Gropp and sucker (1969) in their experiment with Japanese 
quails fed diets containing protein levels of 10# 15* 20 and 
25 per cent (from 3-6 \i?eeks age) and reported that at 6 weeks 
age quails weighed an average of 95*4# 107.1, 109.8 and 111.9 g 
respectively. Feed conversion with 10 per cent protein was 
significantly worse thanQfor the other feeds. They further 
reported that females gained significantly more weight than 
males on each feed and with 25 per cent protein level they 
gained 12 per cent more than with 15 per cent protein while 
cocks gained only 3 per cent, 1

Vogt (1970) observed that the protoin requirement of 
starter quail was not more than 26 per cent in the diet con
taining 2890 KCal MB/kg.

iepore and Marks (1971) reported that growing quail 
require an energy level of 3080 KCal MS/kg and 24 per cent 
protein in the diet.

National Research Council (NRC, 1971) tentatively 
recommended 24 per cent protein in the diet of growing quail 
upto three weeks of age and to be reduced no 20 per cent from 
3 weeks of age onwards.

Reviewing the nutrition of Japanese quail, Vohra (1971) 
proposed a protein requirement of 25 per cent upto three weeks 
of age and 20 per cent from three to five weeks of age.
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Vohra ana Rowdybush (1971) conducted an experiment to 
determine the effect of various levels of dietary protein 
viz. 9 20» 25» 30 and 35 per cent on the growth and subsequent 
egg production of the coturnix. The body weights of the 
coturnix fed 20 per cent dietary protein level was not diffe
rent statistically from those fed 25 per cent, but was lower 
than those fed 30 per cent protein by fifth week of age* Wo 
significant differences were observed in the body weight of 
coturnix fed 30 or 35 per cent protein. By the sixth week, 
the body weights were statistically of the same magnitude for 
all the groups, in conclusion^a dietary level of about 
25 per cent protein and an energy level of 2880 KCal ?SD/kg 
diet had been recommended by them for the feeding of growing 
and laying coturnix* *

Andrews et jad* (1973) conducted two experiments in  

batteries with raised wire floors to study the protein require
ment of Bobwhite quail chicks, Quail chicks were fed protein 
levels ranging from 20 per cent to 30 per cont in a corn-soya 
diet* In the first experiment with protein levels of 20, 22, 
24, 26, 28 and 30 per cent, the body weight at 6 weeks of age 
averaged 73,1 £ 3.8, 80 £ 2.3, 87,3 £ 2.2, 81.3 £ 2.6, 95.2 £ 
1*9 and 98*3 £ 2.3 g respectively and in the second experiment 
with the same protein levels the weight averaged at 6 week age, 
81*3 £ 2*4, 94 £ 1*8, 99.7 £ 1.6, 101.8 £ 2.3, 112.9£ 1.5 and 
106 £ 1*7 g respectively.



Wilson et, al. (1975) used a starter diet containing 
3047 KCal HE/kg diet satisfactorily with a protein level ^
28 per cent.

Axuan and Young (1976) observed that quail chicks iron 
one to ten days of age required 25 per cent dietary protein 
and 2400 KCal ME/kg diet, when the dietary protein level was 
maintained at 25 per cent, increasing the ME level of the diet 
upto 3000 KCal/kg did not significantly reduce the growth 
(Py_0.05). Feed intake was significantly reduced (P / Q.Q5) 
when the metabolisable energy of the diet was increased above1 
2850 KCal/kg and growth was decreased when the diet contained 
more than 3000 KCal/kg.

Based on the review of research carried out on nutrient 
requirements of Japanese quail Panda et al. (1977) summarised 
that the protein and energy requirements were 25 per cent end 
3000 KCal ME/kg respectively upto 3 weeks of age and from 4 to 
5 weeks of age these were 20 per cent and 2700 KCal ME/kg res
pectively.

Wilson et al. (1977) conducted two experiments to deter
mine whether Bobwhite quail chicks would adju3t feed consump
tion according to energy intake from hatching to five weeks of 
age. Three smarter diets which were calculated to contain 
2850, 3010 and 3170 KCal ME/kg and 26* 27,4 and 28.9 per cent 
protein were fed throughout the five week experiment* The 
study indicate^ that Bobwhite quail chick responds to dietary 
energy levels in a manner similar to that of chicken* The 
study also indicated that there was a tendency for decreased



calorie consumptions but more efficient utilisation o£ energy 
and protein consumed*

studies were conducted by Marks (1978) to investigate 
the growth patterns of two selected quail lines and a control 
line after long tern selection for high 4 week body weight*
The treatment 1 (control diet) consisted of a 28 per cont 
protein diet from 0 to 6 weeks of age* treatment 2 consisted 
of a 28 per cent protein diet from 0 to 2 weeks of age followed 
by a 20 per cent protein diet from 2 to b weeks of age* 
treatment 3 consisted of a 20 per cent procein diet from 2 to 
6 weeks of age and treatment 4 consisted of 20 per cent protein 
diet from 0 to 6 weeks of age.

Six week body weights of selected lines fed t̂reatment 
three were equal to or superior (100 to 104%) to body weights 
of birds fed treatment 1« These data suggested that compensa
tory growth occurs in quail following under nutrition from 
0 to 2 weeks of age on a low protein die-c (20%) and that fast 
growing line selected for a high 4 week body weight are com
parable in demonstrating greater compensatory growth than 
non«*selected control line.

Panda and Srivastava (1978) conducted an experiment with 
growing quails from day old to six weeks of age employing 
18# 21# 24, 27 and 30 per cent protein at an energy concentra
tion of 2800 KCal MB/kg* The body weights obtained were
77.2 * 2.75* 91,1 + 1.25# 102.2 + 1.43, 106,3 * 1,18 and 
109.6 + 1.36 g with feed consumption of 331# 353# 371# 392

11
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and 396 g and feed efficiencies 4.74* 4.21, 3.90* 3,94 and 
3.87 and mortality per cent 16.3, 12.5, 2.5, 8.3 and 3.8 res
pectively for the above mentioned protein levels from 0 to 6 
weeks age.

Panda et al. (1980) observed that the body weight -growth 
•was maximum during the first 4 weeks of age and reduced con
siderably thereafter. The feed used for the study contained 
a protein per cent of 27 and metabolisable energy of 2800 
KCal/kg. With th© increase in age, feed efficiency decreased 
and after the 4th week the ratio became fairly wide indicating 
that the economical sone of quail meat production might be 
upto 4 weeks of age. The body weights at 1, 2, 3, 4, 5 and 
6 weeks of age averaged 18.42, 30.61, 61.56, 85.56, 110 and 
123.29 g respectively with mean body weight gains of 11.SI, 
12.19, 30.95, 24.0, 24.44 and 13.23 g respectively. The mean 
feed consumptions per week were 24.48, 42.64, 81,71, 100.15, 
142.82 and 151.53 g with feed efficiencies of 1.329, 2*192, 
2*417, 2.916, 3.560 and 4,467 respectively for the same weeks 
mentioned above,

Three levels of protein (21, 24 and 27 per cent) each 
at two levels of energy (2600 and 2800 KCal ME/kg) were tested 
by Srivastava et al. (1980b) on two groups of male and two 
groups of female quails from 3 to 5 weeks age. Weight gain 
were influenced significantly (p/. 0*05) by dietary protein, 
whereas feed efficiency was influenced significantly (pZ_o*05) 
both by protein and energy content of the diet. Increasing
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tho protein content o£ the diet from 24 to 27 por cent did 
not significantly (PZ_0.05) influence the weight gain. Better 
efficiency of feed utilisation was obtained on diets contain
ing 24 or 27 per cent protein and 2800 KCal ME/kg than on 
other diets. Ho differences due to seat were observed in the 
requirements of protein and energy. It wad concluded that the 
protein content of growing quail diets may not be greater than 
24 per cernc during four and five weeks age. hovering the 
energy content of the diet from 2800 to 2600 KCal ME/kg resulted 
in decreased feed utilisation.

Srivastava et gl. (1981) conducted an experiment to study 
the effect of broiler concentrate in quail rations. Four 
starter diets* one control (with protein per cent 26.8 and an 
energy level of 2850 KCal ME/kg without broiler concentrate) 
and three experimental diets (using broiler concentrate with 
or without vitamin and mineral supplementation) were prepared. 
For the three experimental diets protein and energy levels 
were 26.4 per cent wich 2888, 26.5 per cent wiuh 2880 and 
27*1 per conn with 2850 KCal ME/kg respectively. It was 
observed that the average body weight aid feed efficiency ratio 
on control starter diet and on broiler concentrate with or 
without vitamin plus mineral supplementation revealed no 
significant difference from 0 to 6 weeks of age. although 
feed consumption in the control was high* it was compensated 
with the corresponding numerical improvement in body weight.
The average body weights for control and the three experiments



were 132.3, 127*6, 126.5 and 128.9 g respectively for 0 to 6 
weeks of age. The feed efficiencies were 4.17, 4.08, 4.11 and 
4,18 with a total feed consumption of 551,30, 521.7, 519,7 and 
539.1 g respectively for the control and the three experiments 
from 0-6 weeks of age.

An experiment was conducted by Farrell et al* (1982) to 
study the calorimetric measurements of the energy and nitrogen 
metabolism of Japanese quail and it liras observed thac expressed 
per unit body weight, food and metabolisable energy intake and 
body weignt gain decreased between 2 and 3 weeks of age, but 
remained constant: thereafter. Ho differences were observed 
between sexes for any variable measured. Efficiency of utili
sation of metabolisable energy for energy retention was only 
0.33 (majority energy was retained as protein tissue). nitrogen 
retention (g/d) increased with increasing dietary intake 
but when expressed as a proportion of N intake, declined from 
0,46 at 2 weeks to 0.33 at 4 weeks, Fat retention increased 
substantially during week 4,

A study was conducted to examine the protein requirement 
of young endangered masked Bobuhite quail (Polinas 
virqinianusridvwavi) by Serafin (1982), Five practical start
ing rations containing 24 to 32 per cent proteins were fed 
alone and supplemented with methionine for 5 weeks# Supple
mental methionine significantly improved growth of quail fed 
diets containing 24 and 26 per cent protein. Increasing the 
protein level improved growth of quail fed unsupplemented
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diets but did not do so when diets contained supplemental 
methionine* It was then, concluded that a methionine supple
mented ration containing 24 per cent protein appeared adequate 
for supporting rapid growth of masked Bobwhite quail*

Srivastava and Panda (1982) conducted an experiment with 
growing quails from four to five weeks of age employing three 
dietary calorie-protein ratios <104, 117 and 133) each at 
2800 KCal ME/kg feed. It was observed that body weight in
creased significantly with decrease in calorie-protein ratio 
from 134 to 117 and further decrease to 104 showed a non
significant improvement* The mean body weights and feed 
efficiencies at 5 weeks of age* for calorie-protein ratio of 
133, 117 and 104 were 99, 103 and 105 gs and 4*41, 4.08 aid
3.96 respectively. The quails fed the widest calorie-protein 
ratio diet gained significantly less rapidly than the other 
diets* Total feed consumption was slightly lower but the 
amount of feed consumed per unit weight gain was greater when 
the high calorie-protein ratio diet was fed which reduced 
significantly with the decrease in calorie-protein ratio to 
117 or 104.

bee et al. (1983) carried out an experiment to determine 
the protein requirement of breeding Japanese quail in the 
tropics. The quails wore given diets with metabolisable energy 
2600 KCal/kg and with protein 18, 20, 22, 24 or 26 per cent, 
from 5 weeks old. It was concluded that breeding quails reared 
in the tropics require a protein per cent nou more than 24.
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Phogat and Chopra (1984) reported that quail need 27 
per cent protein and 2800 KCal ME/kg during starter period 
(0-3 weeks) and 24 per cent protein and same energy level 
during grower period (4-5 weeks).

Zelenka et al. (1984) fed quails from seven days age 
diet containing 26, 24, 20, 16 or 14 per cent protein and 
observed that 26 par cent protein resulted in reasonably con
stant body weighs.

Sinha and Verraa (1984) in their experiment with growing 
Japanese quails employing similar isoenergetic diets contain
ing 24, 26 or 28 per cent crude protein given to 3 groups of 
46 or 47 quails for 6 weeks, starting at one week old observed 
that despite a trend to more rapid growth on higher protein, 
differences between treatments in growth rate and feed conver
sion efficiency were not significant.

Eliasvila et al. (1985) conducted an experiment to 
evaluate different diets for fattening quails, After receiving 
starter high in energy and protein 4 groups of 380 Japanese 
qpails were switched between days 13 and 18 to fattening feed 
high in metabolisable energy and protein, 2880 KCal ME/kg and
24.3 per cent or low in both, 2642 KCal ME/kg and 20.8 per cent 
or high in One constituent and low in other. All variants 
included maise, soya, fish meal and meat meal. Feed intake 
and final body weight at 33 days differed little among groups, 
with high metabolisable energy v/eight gain peaked in week 4
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and with, low metabolizable energy in week 3* Subsequent 
weight gain pattern depended on protein level, decline being 
more graded \fith low protein# A high ME:CP ratio produced 
irregular growth curves with deficient protein supply limiting 
final growth. Curves were similar with a low ratio, but 
final body weight was less affected. Owing to energy produc
tion from part of the excess protein wifli intermediate ratio, 
growth curves were nore irregular. Peed conversion differed 
little among treatments, but curves were more irregular with a 
high ratio than a low,

A study was conducted to investigate the influence of 
reducing the protein levels during different stages of growth 
on performances and meat quality at Central Avian Research 
Institute (Anon,» 1936a)* For the study# day o ld quail chicks 
of meat line reared on diet containing 27 per cent protein 
at 2800 KCal ME/kg were offered one of the two diets containing 
23 or 23 per cent protein after 2, 3, 4 weeks of age. The 
results indicated that the livo weight and feed efficiency of 
birds were not found to be influenced by any of the dietary 
treatments except for poor performances in groups which received 
23 per cent protein after 2 weeks of age* This showed that 
protein requirement of quails for maximum growth and feed effi
ciency was high initially but decreased as market age approached. 
Mean total feed Intake, energy intake and protein retention 
were not found to be influenced by any of the dietary treatments.

Babu et al. (1986) in their experiment with .Japanese quails 
from zero to six weeks of age, employing protein levels of
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24, 26 and 28 per cent in starter (0-3 weeks of age) and 21,
23 and 25 per cent (4-6 'weeks of age) in finisher diets, atj. 
a constant energy level of 2700 KCal ME/kg, observed that for 
optimum body weight gain and feed efficiency the protein '| 
requirement was 26 per cent for starter and 23 per cent for 
finisher diets. They also observed that the dietary protein 
level had no effect on feed consumption, but higher levels ̂ 
promoted better feed efficiency*

A level of 27 per cent protein and 2800 KCal ME/kg is i, 
recommended for optimal growth upto 3 weeks of age and 24 per 
cent protein with same energy level during 4 to 5 weeks of 
growing period (Panda, 1986).

Ulmek (1986) while reviewing the nutrition of Japanese 
quail summarised that quail requires ration containing 3200 to 
3400 KCal ME/kg, if the protein level is about 25 per cent* 
However, a level of 25 per cent dietary protein was recommended 
for optimum growth.

It was reported that the average total feed consumption
Iper quail upto five weeks were 421.4, 412.4 and 408.1 g and 

the feed efficiencies were 3.16, 3.13 and 3.23 for diets con
taining protein levels of 30, 27 and 24 per cent respectively 
(Anon.,1986a)and also reported that the average cumulative ̂ feed

iintake and feed efficiency ratio both increased significantly 
with increase of age.

i
i
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Yield and losses
Araon et al. (1970) processed the Bobwhite quails in lots 

of 50 at 10, 12, 14, 16 and IS weeks of age and reported that 
the ready to cook yields averaged 71 per cent and %/ere similar 
for birds of all ages and both sexes. The meat bone ratio1for 
birds of each sex increased with age. Dawson et al. (1971) 
Carried out an experiment to study the processing and yield 
characteristics of Bobwhite quail. The quails were processed 
at 10, 12, 14j 15 and IS weeks of age and observed that at 
10 weeks of age live %/eights of males and females averaged 
156 g and at 12 and 14 weeks of age males outweighed the females, 
but at 18 weeks of age females averaged about 5 g more than 
males. The yield and dressed weighe were the same for males 
and females and increased from 89 per cent at 10 weeks of age 
to 92.5 per cent at 18 weeks of age. The ready to cook yields 
increased slightly from 10 to 18 weeks of age averaging 
71 per cent,

Jones ee al. (3979) conducted an experiment %/ith 
variety of Japanese quail to study the carcass yield and 
reported that live weight everacred 164 g at 9 weeks of age and 
140 g after a 15 hr period without feed and water. Carcass 
yield was calculated to  be 69 per cent based on pre-shrink 
weight and 77 per cent after feed and water -withdrawal • A 
164 g cotumix quail yielded a carcass weighing 113 g * 8.44 
carcase weight was desired by the consumer.

A shrinkage of 7.9 per cent %/as observed when 5 week old
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Japanese quails were starved for 12 hours before slaughter 
(Choudhary# 1978)•

Pandey et al, (1979) studied the effect of pre-slaughter 
characteristics and cut-up-parts of Japanese quail,tho follow
ing results were obtained, Japanese quail of five weeks old 
were fasted for 0* 8, 12 and 16 hours before slaughter* The 
per cent, weight losses due to 8 and 12 hours fasting were 
4.44 +0*33 and 4*68 + 0.41 respectively and 16 hours fasting 
caused a weight loss of 11.11 + 0,39 per cent. The dressed 
weight per cent for a live weight of 112.75 + 2,11 fasted for 
12 hours was 87*17 + 0.37 and for the control (without fasting) 
which had a live weight of 106.12 + 2.11* the dressed weight 
per cent was 90.51 + 0*35* Eviscerated par cent for the con
trol one and fasted one (12 hours) were 69*42 + 0*75 and
65.97 + 0.39 per cent respectively. The giblet, blood, fea
ther and inedible offal percentages for the control and fasted 
for 12 hours were 7.42 + 0*17 and 5.66 + 0.10s and 5*43 % 0.24 
and 2.51 + 0.17s and 4.16 + 0.26 and 5.68 + 0.24s and 12*82 -r
0.52 and 19.66 + 0.39 respectively.

The percentage cut-up-parts for the control were 30*55 + 
0.7* 13.03 ± 0.37, 9.85 + 0.39* 9.51 ± 0.40, 25*74 + 1.28 and 
4,8 + 0,45 for breast, thigh, drumstick* wing, back and nock 
respectively and th© same for fasted birds were 30.49 + 0.33, 
12.84 £ 0.62, 9.80 + 0.32, 11.39 + 0.40, 24.76 + 0.66 and 
6.02 + 0.22 respectively.

Singh and Panda (1980) reported a significant increase 
in dressing percentage upco 6 and 7 weeks while Singh et al.
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(1980) noted an increased meat yield o£ quail from 5 to 6 xveeks 
and remained rather constant thereafter yielding 78 per cent 
edible meat, it was also reported that in quails sex had ho 
significant effect on live weight upto eight weeks of age.

Singh et â . (1980) carriod out an esroerirneht to study 
the slaughter characteristics of Japanese quail (Coturnix 
coturnix iaponica) at different stages of growth. Sixteen 
quails from each sex at 5, 6, 7 and 8 weeks of age were pro
cessed and it was observed that sex had no significant effect 
on live weight upto 6 weeks but females significantly outweighed 
males afterwards. Younger birds tended to have more shrinkage 
per cent due to starvation. Dressing percentage increased 
significantly upto 6 and 7 weeks in females and males respec
tively. Evisceration per cent was nearly the same in both sexes 
upto six weeks, but the samo in males was significantly higher 
than females during later period of growth, females of the 
same age had higher percentage of giblets than males. Total 
offal per cent increased significantly in females than males 
at 7 and 8 weeks. Breast constituted the highest followed by 
back, thigh, wing , drumstick and neck, among the cut-up parts*

The mean live weight for combined sexes at 5 and 6 weeks 
of age were 113.0 + 2.46 and 128.7 + 1.84 respectively. The 
percentage shrink, dressed x/eight, evisceration, giblefc and total 
offals at 5 and 6 weeks were 3*4 + 0*35 and 8*9 £ 0*24s 88*3 + 
0*31 and 91.8 + 0.26s 67.2 + 0*37 and 70.3 * 0.35s 6.6 + 0,11 
and 6*1 + 0.08 and 26.1 + 0.32 and 23.6 + 0*31 respectively•
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For -the cut-up parts the average per cent breast, thigh, 
drumstick* bach, wing and neck at 5 and 6 weeks were 38,3 £ 
0,31 and 39 £ Q.37; 14*6 £ 0.21 and 14.8 £ 0.14? 10.6 £ 0*14 
and 10.5 - 0.20; 15.3 £ 0.26 and 15 £ 0.17; 11*2 £ 0*2 and 
11 £ 0.17 and 7.2 £ 0.13 and 7.4 £ 0.13 respectively.

Srivastava et al. (1980a) conducted experiment to study 
the optimum slaughter age o£ quails. Bay old quail chicks 
were reared on starter diets containing a calorie-protein ratio 
of 95 with a metabolisable energy of 2800 KCal/kg from 0 to 8 
weeks of age. Weekly body weight gain was found to bo signi
ficantly reduced afuer 6 weeks of age. No difference in evi
sceration percentage could be noticed from 4 to 8 weeks of age. 
Meat to bone ratio increased significantly at 5th week of age. 
Judges preferred mean of 5 weeks old quails over others. Feed 
cost and cost of production increased significantly with the 
increase of age. From the results it was concluded that quail 
can be slaughtered at 5 weeks of age for maximum return and 
meat quality.

Studies were conducted by Edward (1981) to determine if 
feeding quails with diets varying widely in calorie-protein 
ratio during the period of rapid growth rate Would have a sig
nificant effect in body composition.b Five diets varying in 
protein levels from 15 to 30 per cent and containing approxi
mately 3200 KCal ME/kg were fed for six weeks in experiment 
one and 7 weeks in experiment two. The quails were sacrificed 
at 2, 4 and 6 weeks of age in experiment 1 and 3, 5 and 7 weeks



of age in experiment 2, Results indicated that more than 
24 per cent protein was needed in the diet for maximum growth 
rate. (

Singh et al. (1981) reported that there was significant 
(P/.Q.05) increase in total meat yield of the carcass from 
5 to 6 weeks of age in both sexes and remained rather constant 
thereafter* Total edible and inedible components of the carcass 
were approximately 78 per cent and 22 per cent respectively.
Meat to bone ratio was significantly (PZ_0.Q5) higher in both 
sexes at 7 weeks of age and remained constant thereafter. Of 
the various components of the carcass, the breast contained
highest per cent of meat followed by thighs, drumsticks, backs,

liwings and neck. There was significant (PZ_G.G5) increase in 
total meat yield of the carcass from 5 to 6 weeks of age in 
both sexes and remained rather constant, thereafter with corres
ponding decrease in bony portion. Meat to bone ratio increased 
significantly (PZ-0.Q5) in both the soxos taken together till 
7 weeks of age and remained constant thereafter*

On an average breast and thighs accounted for 67.5% of 
edible meat. Drumstick yielded 11.4% of edible moat while back, 
neck and wings supplied 21%. The meat-bone ratio at five and 
six weeks of age averaged 2.4 £ 0*08 and 3.4 £ 0.07 respectively 
for males and that for females averaged 2.6 £ O.OS and 3.3 £ 0.12 
at five and six weeks of age respectively.

Srivastava and Panda (1982) reported that uhe dressing 
yield was not influenced by the dietary treatments when quails
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were fed three dietary calorie-protein ratio (104, 117 and 133) 
each at 2800 KCal ME/kg, during growing period from 4-5 vdoks 
of age* The dressing, evisceration, giblet and total offal 
percentages at 5 weeks of age for the calorie-protein ratio 
104, 117 and 133 averaged 88*3, 89*7 and 89*3; 65*6, 65*2 and 
66; 7*2, 7*5 and 7.3j and 28*1, 27*3 and 26.1 respectively*

The effect of different dieuary calorle-protein ratio 
(95, 105 and 115) each at different energy levels (2600, 2800 
and 3000 KCal ME/kg) at slaughter age and subsequent production 
performance of quail broilers (upto 5 weeks of age) was studied 
(Anon,, 1983) * It was observed chat body weight of quarl was 
affected significantly by different calorle-protein ratio and 
energy levels of the diet* Within the energy levels body weight 
and feed efficiency decreased with increase of calorle-protein 
ratio of the diet* The results indicated chat broiler quails 
perform well at slaughter age of 5 weeks age with calorle-pro
tein ratio of 95 at 2800 to 3000 KCal HE/kg*

Three dietary protein levels (25, 28 and 31 per cent) at
a constant level of 2800 KCal ME/kg wore tested each on four!
groups of 20 day old quail chicks of meat line to 11 tweaks of 
age (Anon., 1983). The results indicated that the weekly body 
weight gain reduced significantly in all the dietary treatments 
after 5 weeks of age and no difference could be noticed in 
dressing percentage of the birds in all the dietary treatment 
at any age* I
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Baranovska et al* (1983) suggested 73 days of age as 
optimum for slaughtering quails* The body weight for males 
and females averaged 108*5 and 133 g respectively at 73 days 
of age. The weight or breast muscle as per cent of body weight 
averaged 16.9 and 15.9 and leg muscle averaged 7*2 and 6.1| 
respectively for males and females* '

The quails (both males and females) of 4, 5* 5* 7 and( 8 
 ̂ weeks of age were employed to study the effect of age and sex

on slaughter characteristics by Choudhary and Hahadevan (1983)„ 
and observed that the females were heavier than the male© &fc 
7 weeks of age and there was an upward trend in dressing per
centage from 7 to 8 week in case of males Pereas in females 
the dressing percentage continued to be nearly same in all age 
groups. The shrinkage per cent differed between different! age 
groups and between sexes of same age group only at 5 weeks of 
age. It was also noticed that the differences in mean live 

^  weight between sexes were non-significant upto 6 weeks of jptge.
The blood volume varied with age and weight* When the body 
weight increased with age, blood volume declined. Difference 
between the sex was not apparent upto 6 weeks of age* The 
per cent total offal was nearly the same upto six weeks of age.
The data for various slaughter characteristics obtained by the

Iabove workers were shown below.

The mean live weight for males at 5 and 6 weeks of age 
were 86.77 + 1.71 and 114 + 1.08 g respectively and for 

> females these were 86,36*2.36 and 114.7^2.26 g respectively.
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The shrinkage per cent at 5 and 6 weeks of age for male
and female were 8.34 ~ 0.64 and 4.88 * 0.30? and 7.17 + 0.30
and 4.52 + 0.22 respectively. The percentage blood, feather,
dressed, eviscerated and total offal for males at 5 and 6 weeks
of age averaged 8.60 + 0.43 and 4.81 + 0.15? 5.80 + 0.44 and
10.04 + 0*36; 85.58 ± 0.21 and 85*48 + 0.30s 58.88 + 0.75 and — ^
61.94 + 0.28 and 32.82 ^ 0.36 and 30.58 + 0.31 respectively
and for the females the above values at 5 and 6 weeks age were
8.55 ± 0*25 and 4.93 + 0,14? 5.79 + 0.39 and 10.26 + Q.26?'
85.58 + 0.28 and 85,04 + 0,28? 59.10 + 0.38 and 61.48 + 0*36
and 33.27 * 0.37 and 30.92 + 0.35 respectively. |

Narshari et al,. (1983) reported significant differences 
in body weight and ready to cook yield based on age and Bex 
of the Japanese quail* ,

Sato et al. (1983) carried out an experiment to study the 
genetic parameters of lave, eviscerated organs and muscle 
weights in Japanese quail males, slaughtering the quails at 
8 weeks of age showed that the live weight (g) and per cent 
eviscerated carcass and dressed averaged 91.02, 65,24 and 71.62 
respectively.

The live weight (g), per cent shrinkage, evisceration, 
giblet, blood, feather and total offals averaged 128.70 + 2.17, 
9.37 + 0.42, 65.60 + 0.33, 7.05 + 0.12, 3.95 + 0,10, 4.65 + 0,22 
and 27.35 + 0.30 respectively for Japanese quails of both Bex 
at 5 weeks of age (Anon,, 1985). 11

Chidananda et al. (1985) collected data on groups of
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10 males and 10 females killed at each ages 5* 6, 7, 8, 9 and 
10 week and reported that meat percentage of the carcass 
increased significantly upto 7 week of age (63.06%) to the 
maximum at 9 week of age (64*38%) • The meat-bone ratio 
increased significantly at 9 week* tilth values at 8 week not 
significantly different from at 9 week and values at 7 week 
not significantly differed from those at 8 week.

sreenivasiah et al* (1985) reported that percentage 
dressed weight and giblet for Japanese quails at 6 weeks of 
age averaged 60 to 65 and 5 to 6. The meat-bone ratio at the 
same week averaged 3*94* j

i
Singh and Panda (1985) stated that the per cent yields 

of tandoori quail over eviscerated weights were not signifi
cantly affected by the age of the birds* However, the same 
increased with increase in the age of bird. During 5th and 
6th week of ago tne mean lave weight (g), percentage eviscera
tion and yield were 113.30 * 4.03, 66,84 + 0*84 and 82*55 +
1.62s and 120.70 + 2.60, 67.66 + 0.84 and 03.96 + 1.28 res
pectively. i

The effect of three dietary protein levels of 30, 27 end 
24 per cent at a constant energy level of 2800 KCal ME/kg on 
4 groups of 20 quail chicks each of meat line to 11 weeks of 
age was studied (Anon., 1986a) and was observed that body weight 
gain in both sexes increased significantly upto 9 weeks of age, 
although the rate of gain decreased sharply after 5 weeks of 
age under all dietary treatments.



The yields of slaughter i.e., shrinkage, ready uo cool; 

weighty giblet weight and total offal weight were all found 
to be significantly influenced toy age tome not toy dietary | 
protein levels except for giblet weight* With the advance
ment of age the shrinkage and giblet percentages were reduced 
showing minimum values at fifth and seventh week, respectively* 
Ready to cook per cent and total offals increased with maximum
yield at 5 week and $ week of age* respectively# The carcass!component weight and meat yield data also were not found to be 
influenced much by dietary treatments* i

The day old quail chicks of meat line reared on diet | 
containing 27 per cent protein at 2800 KCal ttB/kg were offered 
one of the two diets containing 25 or 23 per cent dietary ii
protein after 2* 3* 4 weeks of age and the results indicated 
that the live weight and feed efficiency of birds were no*! 
found to be influenced by any of the dietary treatments 'i 
except for poor performance in groups which received 23 per 
cent protein after 2 weeks of age {Anon* * 1986a) ♦ The yields 
of slaughter such as per cent dressed* ready to cook* giblet,i
and total offal weights did not differ between the dietary
regime (Anon*, 1986a)* iII

Panda (1986) suggested that the ideal commercial ago of
marketing quail for meat is about 5 weeks* It was noticedI
that the ready to cook percentage in qu&ii® aged 5 to 8 weeks 
varied from 70 to 75 per cent* The author also reported that 
of the various components of the carcass breast constituted the 
highest cut followed by back, thigh, wing, drumstick and nock.

28
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Tserveni GOusi and Yannakopoulos (1986) conducted an 
experiment with Japanese quails of 42 days age to study the 
effect of sex on carcass characteristics and observed thac 
carcass yield was significantly greater in males than females 
although the carcass weight was similar. The breast and legs 
constituted a major proportion of body weight being 34*6 and 
32.1 per cent for males and females respectively, but their 
yields were not influenced by sex. The average carcass yield 
in males was greater than that of females (76*9 compare to 72.7%).

Mohan et al, (1986) on studying the carcass characteristics 
and keeping quality trials of male and female Japanese quail 
at 6 and 8 week of age observed that irrespective of age* the 
female Japanese quail had shown superiority in slaughter weight, 
ready to cook yield and meat-bone ratio over males* The edible 
yield had increased with advancement of age. The mean slaughter 
weight (g)* ready to cook yield (%) and meat-bone ratio of 
male and female (combined) Japanese quail at 6 week of age 
were 129.1 + 1*76, 71.4 + 0.44 and 3.57 + 0.05 respectively.
The above values for 8 weeks were 143.2 ± 2*91, 73.5 + 0.54 
and 4.26 + 0*09 respectively.
Chemical composition of quail meat

A good quality of meat should possess tenderness, juici
ness and desirable flavour (Lawrie, 1966). These qualities 
mainly depend on the ph/sio-chemical properties* level of 
proteins, fats and other cnemical constituents present in 
the meat.
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Amon et al. (1970) reported uhat the proximate composi
tion of protein, fat and moisture wore not influenced by age 
or sex*

Dawson et al. (1971) also reported that protein# fat and 
moisture did not vary significantly among age groups or bet
ween sexes of Bobwhit© quails.

Marks (1971) observed that fat content of the carcass of 
4 week old quail was not influenced by sex or feeding diets 
varying from 13 to 30 per cent protein with a metabolisable 
energy per cent protein ratio from 160*92. It was also observed 
that neither protein nor water content of the carcass of 4 week 
old quail was influenced by the protein level of the diet*

hepore and Marks (1971) found that the fat content of the 
carcass increased rapidly at 6 and 8 weeks of age* It was also 
noticed that the age influenced th© water content of the dar- 
eass and there was slight trend for the protein content to 
Increase with age*

Srivastava e£ al.. (1980a) In m  experiment with quails 
employing starter diet containing a caloric-protein ratio of 
95 with a metabolisable energy of 2800 KCal/kg from 0 to 8 weeks 
of age observed that moisture concent reduced and fat content 
increased significantly at 6 weeks of age.

Ho positive correlation was obtained between the calorie- 
protein ratio of the diet and lipid content of the carcass, 
when quails were given diets varying in protein levels from 
15 to 30 per cent and metabolisable energy of approximately 
3200 KCal/kg for 6 weeks in experiment 1 and 7 weeks of age
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in experiment II (Edward, 1981) • The increasing level of 
protein in the diet caused faster growth rate upto highest 
level fed. Sex did not have any significant effect on the 
carcass composition. The author also reported that the data 
on body composition at all of the various ages studied in the 
experiments indicated that quail differ from the chicken when 
there is highly significant correlation between widening 
calorie-protein ratio of the ration and increased fat content 
of the carcass. Higher fat content of the carcass occurred 
in the quail receiving high protein ration just the opposite 
situation that is seen in chick. The worker explained that 
the Japanese quails are very active and the carcass fat stays 
very low until the bird reaches maturity* A very high rate 
of activity by the quail partially explain the high protein 
and amino acid requirements of the quail compared to the 
chicken.

Parrel et al. (1982) reported that nitrogen retention 
Increased with increasing dietary nitrogen (I?) intake* but 
when expressed as a proportion of H intake declined from 0.46 
at 2 weeks to 0,33 at 4 weeks* Pat retention increased sub
sequently during week 4. Carcass analysis showed that fat* 
protein and ash were higher for quails at 5 weeks than at 
2 weeks of age, The researchers also reported that over a 
similar chronological period the Japanese quail is not as 
efficient a converter of food to body weight gain as the broi
ler chickens the difference d m  probably he explained mainly
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. by tho large difference in physiological ages and the related 
contribution of maintenance energy requirement*

Srivastava and Panda (1982) conducted experiment in 
quails employing three dietary calorie-protein ratio (104*
117 and 133) each at 2800 KCal HB/kg during growing period 
from 4 to 5 weeks of age and reported that the treatments had 
significant effect on moisture and fat content of the quail 
meat of both sexes. Though, there was a gradual increase in 
meat protein with decreasing level of calorie-protein ratio 
in the diet it was found to bo significantly different, fat 
content was the lowest at calorie-protein ratio of 104 in 
both sexes*

The average moisture per cent for males ware 75*35, 75*79 
and 76*52 for the diets containing calorie-protein ratio 133, 
117 and 104 respectively. The protein and fat percentages for 
these ratio averaged 18*33, 19,16 and 19*20 respectivelyj and 
1,72* 1*69 and 1,54 respectively in males.

In females the moisture, protein and fat per cent averaged 
73,40* 73*88 and 74*87g 20*45, 20.79 and 21*03} and 2*7, 2*59 
and 2*38 for the throe dietary calorie-protein ratio respec
tively*

It was reported thac the moisture# crude protein* ether 
extractives and total ash percentages averaged 77*56 + 0*15, 
18*27 + 0*20* 1.76 + 0,07 and 0.92 + 0*11 respectively for leg 
muscle and the same for breast muscle averaged 76*42 £ 0*08* 
19.64 + 0*34, 1,59 ± 0*03 and 1.02 + 0*09 respectively 
(Anon.* 1985)*
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The Effect of three dietary protein levels of 30, 27 
and 24 per cent at a constant energy level of 2800 KCal ME/kg 
on 4 groups of 20 quail chicks each of meat line to 11 weeks 
of age was studied (Anon., 1986a) and observed that dietary 
treatment and age were found to have a significant effect on 
body and meat composition of quail broiler. The carcass fat 
deposition increased with increase of age with less marked 
effect in protein content of the diet, significantly increased 
the fat content of the carcass, contrary to the situation that 
is seen in chicken, A significant increase in carcass fat was 
found at 5 week of age. Between sexes, carcasses of male 
quails were found to contain more fat than females*

Day old quail chicks of meat line reared on diet contain
ing 27 per cent protein at 2800 KCal ME/kg uere offered one 
of the two diets containing 25 or 23 per cent dietary protein 
after 2, 3, 4 weeks of age (Anon., 1986a) and the results indi
cated that a significant decrease in carcass fat with slight 
increase in moisture was observed with the decrease of protein 
content of diet after 2 weeks starting period. Maximum fat 
was found in the carcass of quails which received 27 per cent 
protein diet upto 4 weeks of age. Abdominal fat, liver and 
plasma lipid although followed a similar trend as carcass fat 
were not found to be statistically accountable between the 
dietary treatments,

Choudhary and Mahadevan (1986) observed that the ether 
extract percentage from 4 to 8 weeks of age varied from 2.08
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to 5*33. The per cent of ether extract increased with the 
advancement of age because the intramuscular fat increase 
upto a certain limit with advancing age. The moisture per
centage from 4 to 8 weeks age varied from 75.09 to 73.12. It 
was explained that during growth some of the moisture is 
replaced by inter-tissue fat hence the moisture content was 
showing a downward trend in proportion to fat content. As age 
increased total ash percentage also increased.

Yoshiaane Maeda et al. (19S6) conducted experiments to 
elucidate the genetic variation in the liver lipid content of 
Cotumix quail and observed that the mean liver lipid content 
at 2 and 4 weeks of age were approximately 25 per cent on a 
dry weight basis in both sexes. After 6 weeks of age, the 
liver lipid content of the female was higher than that of male. 
l»iver lipid content at 4 weeks aged female averaged 22.5 + 2.7 
per cent with a live body weight of 75 + 8 g and for male 
23*6 + 2.5 per cent with a live body weight of 71 r 7 g.

Blood parameters
Leveille and Sanberllcfo (1961) reported that the stage of 

nutrition influence the plasma protein levels.
Atwal e£ ât* (1964) reported that plasma protein levels 

varied from 3*3 to 6.1 g/100 ml at 50 days old quails of both 
sexes. The haemoglobin (g %) for males and females at 29th 
day of age averaged 10.2 to 14.2 and 9*6 to 12.0 respectively.

Nirmalan and Robinson (1971) reported that in adult quails
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plasma protein varied from 3.1 to 3*7 g/100 ml* Nirmalan 
and George (1972) in another study reported than total lipid 
in the whole blood averaged 1*80 and 1*97 g/100 ml for male 
and female quails respectively.

Nirmalan (1972) carried out an experiment to study the 
haematological parameters on the Japanese quails and observed 
that the body weighus during 3, 4, 5 and 6 Weeks of age in 
males averaged 63*8 + 1.12, 80.4 + 0.85, 37*7 * 0.85 and
93.2 + 1.12 respectively and for females those figures were 
65,7 + 1.67, 84.6 + 2.11, 98.8 + 2.86 and 106.7 + 3.37 res
pectively. During first and second week the weights averaged 
18.5 + 0.18 and 39.6 + 1.22 respectively for non-sexed chicks.
The authors also found that the absolute blood volume ranged 
between 6.26 ml for young quail and 9.77 for the laying hen. 
During growth there was a decrease in the total Mood volume.
The blood volume should be considered in relation to the body 
weight. The plasma volume (ml) averaged 4.45 £ 0,07* 4.64 + 0,12,
4.97 + 0.10 and 6.51 + 0*16 respectively for young quails, 
adult males, non-laying and laying hens and the plasma volume 
(ml/100 g body weight) for these birds averaged 5,91 ±  0.07,
4.73 + 0.10, 4.29 * 0.12 and 4.73 + 0.69 respectively, it was 
found that the total plasma protein increased with increase in 
age. The total plasma protein in the blood of young, adult, 
non-laying and laying quails averaged 2.7 + o.l, 3.1 £ 0.1,
3*7 + 0.2 and 3*5 + o.l g/100 ml respectively*

Deshmukh and Suryawanshi (1982) studied the effect of 
gonadal hormones on some haematological parameters in the
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Rain quail (Coturnix coromandelica) and reported that admini
stration of estrogen decreased haemoglobin percentage whereas 
testosterone increased the level of hemoglobin. For the con
trol groups hemoglobin level averaged 12,40 + 0,22 and 10,40 £ 
0.22 g/100 ml respectively for males and females,
Abdominal f a t

Sadjadi and Becker (I960) found that abdominal fat per
centages of 107 day old female quails mated and unmted wore 
3.18 and 3.04 percentages respectively.

The abdominal fat percentage for quails (both sex) of 
S weeks age averaged 0.95 + 0*31 (Anon*, 1985).

Becker et al. (1985a) in the study with 58 day old quails 
found that the abdominal fat percentages for the sire and 
dams of the parents averaged 3.39 + 1.02 and 1.39 + 0*64 res
pectively and for the sons and daughters of the progeny the 
Values averaged 2*75 + 1.08 and 1.23 + 0,65 respectively.

Beqker et al. (1985b) reported the largest loss in abdo
minal fat weight as 1.10 g and per cent abdominal fat of body 
weight as 0.91 in another study.

Barden and Marks (1985) observed relatively low abdominal 
fat at 4 week of age in quails. The abdominal fat percentage 
during 2 and 8 weeks of age averaged 0*14 and 1*31 respectively 
and the live body weights during 2, 49 6 and 7 weeks were 
37.8» 82.9S 106,7 and 115.1 g respectively*
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MATERIALS AND METHODS

An experiment was designed and conducted at the Cents?© 
for Advanced studies in Poultry Science, College of Veterinary 
and Animal Sciences, Kerala Agricultural University, Mannuthy, 
to evaluate the dietary protein and energy requirements of 
meat type Japanese quail (Cotumix cotumix iaoonica) for 
growth, under the prevailing environmental conditions of Kerala.

Three hundred and twenty-four quail chicks of seven days
p a r  lVt,<al

of age were selected for the experiment. The chicks were A
divided into nine treatment groups of 36 each. Each group was
replicated six times with six quail chicks each. Allotment of
treatments and replicates T/ere made at random. All the quail
chicks were wing banded and housed in identical cages of

230 cm X 25 cm x 30 cm providing 750 cm floor area in each cage.
The actual floor space available per chick in each cage was 

2100 cm . Feeders and waterers were provided inside the cages.

The cages were placed in a well ventilated and well 
lighted room. Artificial heat was provided inside the experi
mental room by suspending 12, 100 watt bulbs from above, at a 
height of 60 cm from chick level during second week to maintain 
a temperature at 33°C (90°F). During third week temperature 
was reduced to 31 °C (85°F) by reducing the number or lighted 
bulbs to nine. From fourth week onwards all the bulbs were 
removed and only one bulb was provided at the roof level to 
provide artificial light during night hours.
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The quail chicks were housed in cages with a floor mesh 
size of 0.21 x 0.21 era upto three weeks of age and thereafter 
they were housed in cages having hexagonal mesh floor of 
2 cm x 2 cm size.

The quail chicks for the experiment were obtained in 
three batches at three weeks interval between batches. Each

S ixbatch of experiment lasted govea- weeks. The quail Chicks 
required for the experimentation were obtained from the same 
source in order to keep the genetic make up constant.

Three levels of protein viz.* 22, 24 and 26 per cent and 
three levels of metabolizable energy of 2700, 2900 and 3100 
KCal per kg were employed in a factorial arrangement* The 
allotment of quail chicks to different treatment groups as 
well as to different cages were made at random.

The quail chicks under different treatment groups were 
fed different rations varying in protein and energy content as 
outlined earlier. The composition of different treatment diets 
is given in table 1. The ingredients required for the formu
lation of the diet wore procured in one lot and were analysed 
for proximate composition. The feed was mixed three times 
during the entire period of experiment. After each mixing, 
the mixed feed was analysed for its protein and energy content. 
However, marginal adjustments were made in all the ingredients 
to obtain the required protein and energy levels of the diets. 
The individual ingredients as well as the mixed rations ware 
analysed each time for their crude protein and energy levels •
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The metabolisable energy values of the ingredients and rations 
were calculated using the prediction equation suggested by 
Carpenter and Clegg (1956). The available carbohydrate was 
estimated by the application o£ antshrone reagent (Clegg, 1956), 
The proximate composition of ingredients as well as the ration 
was estimated according to the procedure described in a.o.a.c* 
(1970).

Feed and water were provided ad lib. The routine manage- 
mental practices were followed throughout the experimental 
period.

The meteorological variables of macroclimate such as 
temperature and relative humidity of the shed, 'where the 
experiment was conducted were recorded monthly. The general 
observations were made for three> six-week periods.

Individual body weights were taken every week ohd to 
study the pattern of body weight gain under the different 
feeding regimes.

Feed intake data was recorded at every week end and the 
feed efficiency (feed/weight gain) was calculated.

The quail chick mortality during the experimental period 
was recorded for assessing the llvability.

At the end of fifth and sixth week two quails from each 
replicate, making a total of 12 per treatment, were slaughtered. 
The eviscerated carcass, at the rate of one per replicate, 
making a total of six per treatment were taken for the
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estimation of cut-up parts and from these three carcasses 
per treatment were taken at random for the estimation of moat 
bone ratio.

The quails were slaughtered and dressed as per procedure 
described by Indian Standards Institution (ISI, 1973) and 
processing yields and losses were determined. The defeathering 
was done completely by manual fine plucking. The cut-up parts 
were separated from the eviscerated carcass as prescribed toy 
Mountney (1983) and proportions of different parts of carcass 
were estimated. The meat-bone ratio was derived by separating 
the meat manually. The meat from neck was separated with the 
aid of a forceps as much as possible. The skin was included 
with meat and cartilagenous materials were included along with 
the bones for calculation of the ratio.

At the -cirne of killing blood was collected for estimation 
of serum protein, serum lipid and haemoglobin* The total 
serum protein and haemoglobin were estimated in four samples 
collected from each treatment. Modified biuret method 
(Inchiosa* 1964) was employed for the determination of total 
serum protein and the hemoglobin estimation was done as per 
the procedure described by Benjamin (1979) by using haemo- 
globinomefer. Ethylene diamine tetra acetate (EDTA) was used 
as the anticoagulant.

The total serum lipid was estima-cod as described by 
dbsyin (1970) in two samples collected from each treatment*

Four ready-to-cook carcasses from each treatment were
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prepared and made into homogenous material for chemical 
analysis. Aliquot was used for estimating the moisture con
tent and estimation of the crude protein, ether extract and 
total ash were carried out as per A.G.A.C* (1970) in moisture 
free samples.

During slaughter of quails, liver from four quails per 
treatment were collected, marked and sealed in polyethylene 
bags and stored in deep freezer for subsequent estimation of 
protein and lipid contents. The liver samples were thawed, 
dried and finely ground before analysis. Estimation of protein 
and ether extractions of the liver samples were made, employ
ing the procedure described in a .o.a .c , (1970).

Estimation or abdominal fat was carried oat as per the 
procedure described by Sadijadi and Becker (1980).

After six vreeks of the study, the excreta was collected 
from three replicates of each treatment for nitrooen balance 
studies. The droppings were weighed and sample was taken for 
moisture determination. The balance quantity was placed in a 
polyethylene bag, sealed and kept in a deep freezer for nitrogen 
determination. This procedure was repeated for two days. The 
same birds were kept without any feed for two days for esti
mating the endogenous nitrogen loss. Using the data on nitrogen 
content of the droppings, feed intake and endogenous nitrogen 
loss the nitrogen balanca was calculated.

The data collected were subjected to statistical analysis 
(Snedecor and Cochran, 1967).



Table 1* Per cent composition o£ estperimenfcal diets

Protein (%) 22 24 26
Ingredients Energy 

(KCal ME/kg) 
Diet number

2700
I

2900
II

3100
III

2700
IV

2900
V

3100
VI

2700
VII

2900
VIII

3100
IX

Groundnut oil cake 27.00 33.00 34.00 30.00 31.00 32.00 36.00 36.00 37.00
Yellow maiae 50.50 57.00 51.00 38.00 37.00 37.00 32.00 34.00 38.00
Fish meal 10.00 4.00 4.00 13.00 13.00 13.00 13.00 13.00 13.00
Rice Bran 10.00 3.00 3.00 14.00 11.00 7.00 14.00 10.00 3.00
Groundnut oil 0.50 1.00 6.00 3.00 6.00 9.00 3,00 5.00 7.00
1 Mineral mixture 1.50 1.S0 1.50 1.50 1.50 1.50 1.50 1.50 1.50
Common salt 0.50 0.50 0.50 0.50 0,50 0.50 0.50 0.50 0.50

2 Rovimix ABgBgCg) 25 25 25 25 25 25 25 25 25
3 Rovimix E—25 <g> 10 10 10 10 10 10 10 10 10
4 Liv.52 (g) 200 200 200 200 200 200 200 200 200
Analysed values-
Protein (%) 22.34 22.01 22.32 24.26 24,26 23,91 25.97 26.19 26.07
Energy (KCal ME/kg diet) 2715.89

.... h , -c , ^ f nr 2905.96 3105.34 2719.30 2901.39 3104.16 2718.66 2881.65 3106.90

1 - Poultrymin (Aries Agro-Vet Industries Private Ltd.) contained calcium (Min) - 32.0054,
Phosphorus (Min) - 6,00%, Copper (Min)- 100 ppm, Cobalt (Min) - 60 ppm. Manganese (Min) 2700 ppm, 
Iodine 100 ppm, sine 2600 ppm, Iron 0,1% and Magnesium 1000 ppm.

2 — Rovimix A+Bp+D^ (Roche Products Ltd) contained Vitamins A* and D^ at levels of 40*000 I.U,*
20 mg and 5/300 I.u. per g, respectively*

3 - Rovimix 0-25 (Roche Products Ltd.) contained vitamin E 250 I.U. per g of 250 mg
dl -tocopherylacetate.

4 - Liv.52 powder (The Himalayan Drug Co.)
N>
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R E S U L T S

A 3 x 3 factorial eicperlment with 32* 24 and 26 per cent 
dietary protein and 2700, 2900 and 3lQQ KCal MS/kg as outlined 
in the materials and methods, was conducted to decipher varia
tion, if any, in the requirement of energy and protein for 
quails during growth period. The results obtained are pre
sented in this chapter.

The mean temperature and humidity (monthwise) from 
September 1986 to February 1987 (period of experiment) in the 
experimental shed is depicted in table 3*

Production Parameters
Body weight

The mean body weight of quails fed the nine different 
rations is presented in table 3. The initial < seventh day of 
age) body weight of quails alloted to the different treatment 
group ranged from 13.62 to 14*28 g, But the differences in 
body weight among the treatment groups were not statistically 
significant.

At second week of age the highest body weighu was recorded 
for quails fed dietary treatments VXX and XX { 26% protein and 
2700, 3100 KCal ME/kg diet)• The lowest body weight was 
recorded in quails fed diets ixi and vx (3100 KCal m/kg diet 
and 22 and 24 per cent protein) • The other treatment groups 
were intermediate in body weight (Fig.l)* However the statis
tical analysis of the data revealed that the mean weekly body
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Table 2, Monthoise mean temperature and relative
humidity recorded in the experimental shed

Temperature (°C) RelativeMonth and year i laxiTium Minimum humidxty (/■»)

September 1986 31.0 28.0 85.5
Qctooer 1986 31.2 28,6 78*0
November 1986 31.1 28,1 73.0
December 1986 31.8 28.6 68.0
January 198? 32.2 28.9 56,0
February 1987 31.2 28.9 68.0



Table 3 .  Mean weekly body weight (g) o f  quails fed  eiscpeidLraenfcal d ie ts

Experimental diets<wae1c) 80* 1 II XXI IV V VI VII VIII IX - nean

7th day K 1 13* IS 13.18 13.28 13,17 13.08 13.12 13,35 13*39 13.12 13.20(initial) 2 14.61 13.61 13.78 p. 72 13.72 13.34 14,00 14.17 14.22 13.963 14.73 15.00 14.33 14.28 14.75 13.89 15.00 14.72 IS. 50 14.69Mean,s)514.17 13,93 13.00 13.72 13.85 13,62 14.12 14.03 14.28 13.35
1 20.95 * 27.50 25.41 28.78 27. S3 27,00 29.77 27.01 26.89 27.652 2 24.39 25.10 24.05 29,12 25.50 26.22 29.00 28.78 30.28 26.943 32.56 . 32.26 . 26.68 27.09 .28.34 . 25.67 30*39 30.23 „ 32.05 29.47Moan 28.63s" 28.29s" 25.3&a 28.33^7.13®" 26.30s 29.72" 28.67®" 29.74° 28.02
1 48.67 47.14 13.70 51.66 47.05 47,42 Si; 32 53.02 49.10 48.793 2 45.27 44.05 40.07 45.94 40.73 41.72 40.15 49.11 51,11 45.253 51.50 48.63 44.47 47.60 48.25 43,26 51.91 51.67 48.25 43.39

Mean de48.01 46.6^ 42.77a 48.48de4S.3§bC 44.lfP 50,46° 51,27° 49.49de 47.48
1 74.89 70.01 66.05 75.86 70.13 70.96 77.99 78.76 73,45 73.124 2 72.78 67.47 60.04 73.67 63.97 65.63 79*44 73.50 73.28 71*293 72.61 70.25 63,71 71.64 70.11 63.28 77.95 76.95 72.15 70,96

Mean 73.43° 09.24b 63.S3a 73.72c* 6^.0?" 66.61° 73.46° ?8.&0d ?4.63CU 71.70
1 102.53 88.49 S9.SD 96.17 93.29 92.06 102.11 101.50 36.47 95.79S 2 93.30 S3. 3 3 81.10 31.78 04.04 84.76 33.11 100.28 97.22 104.453 90.20 90.27 94.33 86.71 87,57 30.60 37.97 36.52 92. ?7 83.61Mean 95.4*3 07,33 04.93 91.55 83,30 83.81 93*73 39,43 95.32 96.62
1 116.21 103.00 105.70 110.69 109.03 111.00 124,75 123.72 117.53 1X3*456 2 117.00 132.33 106.95 119,75 1C3.30 1O5.70 121.50 119.58 122.00 113.273 113.33 113.72 99.78 107.81 111,86 107.33 115.O0 114,03 100.17 130.12Mean 115.78 106.35 134*14 112.55 100.23 108 .DO 120,42 119.13 115,90 112*28

Values bearing tSws sane superscript do not differ significantly
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weight of birds fed dietary treatments 2* 22* 211* IV* V* VI 
and VIIX were homogeneous* Likewise those recorded in quails 
fed diets 2* XI, IV* V* VII8 VIII and XX were also homogeneous.

The body weight of quails recorded at third week of age 
showed that the highest body weight of 51.27 g was recorded in 
those quails fed diet VIII (26 per cent protein and 2900 KCal 
ME/kg diet). The lowest body weight (42*77 g) Was observed in 
quails fed ration containing 22 per cent protein 3100 KCal ME/kg. 
The overall trend of the result suggested that the body weight 
is influenced (PZL0.01) both by the protein level as well as by 
the energy level. Quails fed ration containing more than 24 per 
cent protein had definitely better body weight. On the contrary 
there was a trend towards lowered body weight as the energy 
level was increased in the diet.

The mean weekly body weight of quails fed different treat
ment diets at fourth week of age showed that the highest body 
weight was recorded in quails fed diet containing 26 per cent 
protein and 2700 KCal ME/kg (diet VII) whereas tno lowest body 
weight was recorded in quails fed a diet containing 22 per cent 
protein and 3100 KCal ME/kg (diet III). The statistical analysis 
of the data revealed that both levels of protein and energy in the 
diet influenced (P/,0.01) body weight at this age. The general 
trend was that body weight increased with progressive increase 
in protein in the dier and the body weight; decreased as the 
energy level increased, Eventhough best body weight was obtained 
with a diet containing 26 per cent protein and 2700 KCal ME/kg*

46
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the difference in body weight among the diets containing 
26 per cone protein and the three levels of energy employed 
in the experiment "were not statistically significant.

At fifth week of ago highest body weight was recorded 
for the group of quails fed diet VII containing 26 per cent 
protein and 2700 KCal MB/kg diet, while the lowest was recorded 
in the group of quails fed diet containing 22 par cent protean 
and 3100 KCal MD/kg (diet III). However* tho statistical 
analysis of the data revealed fcnat neither protein nor energy 
levels significantly influenced body freight at this age,

Tho body weight of quails fed varying levels of energy 
and protein at sixth week of age showed highest weight of 
120.42 g in groups fed 26 per cent protein and 2700 KCal ME/kg 
(diet VII3 while the lowest body weight of 104,14 g was 
recorded in groups fed diet III containing 22 per cent wrote!a 
and 3100 KCal ME/kg energy. However tho statistical analyses 
of the data did not show any significant influence due to 
dietary energy levels or protein levels.
Body weight gain

The body weight gain of quails fed different dietary 
treatments from second to sixth week of age is presented in 
lablo 4. The statistical analysis of th© data revealed chat 
the body weight gain was not influenced by the dietary treat
ments from third week of age througn sixth week. However* tho 
weekly body weight gain during the second week of age was 
observed to be influenced (PfLO.Ol) by the levels of oroteln



Table 4. Mean weekly body weight gain (g) of quails fed experimental diets

Experimental diets
Age
week)

TrialNo* I II III IV V VI VII VIII IX Mean

1 16.10 15.32 12.23 15.61 14.46 13.93 16.42 16.45 13.83 14.932 2 12.61 11.33 10.28 15.39 11,78 12.39 15.00 14.28 16.11 13.243 17.17 15.97 12.19 13.22 13.76 11.78 15.31 15.51 14.89 14.42
Mean 15.29e 14.21cd 11.573 14.74de 13.33foC I2.70b 15.58e 15.41e 14.94de 14.20
1 18.99 18.66 18.08 22.88 18.79 19.63 21.55 23.20 22.36 20.463 2 18.97 19.05 16.10 16.83 15.28 15.50 19.66 20,33 19.94 17.963 19.61 17,71 18.29 19.63 18.97 17.35 21.23 20.28 18.75 19.09

Mean 19.19 18.47 17.49 19.78 17.68 17.49 20.81 21.27 20.39 19.17
1 26.23 23.50 22.12 24.19 23.08 23.01 26.67 25.72 24.34 24.324 2 26.51 23.41 22.74 27.22 24.70 23.60 31.11 30.61 26.67 26.293 21.11 22.73 19.25 22.38 21.87 20.02 21.02 25.53 24.68 22.07

Mean 24.62 23.21 21.37 24.60 23.22 22.20 26.27 27.29 25.23 24.23
1 26.59 19.04 22.81 20.31 23.15 21.09 24.23 22.74 23.02 22.555 2 20.60 15.91 18.28 18.11 18.41 19.12 19.66 19.11 19.45 18.743 17.67 20.00 20,27 16.73 17.69 16.59 19.22 19.58 20.12 10.65

Mean 21.62 18.32 20.45 18.38 19.75 18.93 21.04 20.48 20.86 19.98
1 18.75 21.29 29.75 19.65 24.47 24,08 26,58 27.67 26.53 24.316 2 28.19 24.92 23.42 27.50 26.42 25.72 25.75 27.08 27.2 5 26.25
3 27.17 29.08 23.47 26.47 30.58 27.03 24.44 23.81 20.28 25.81

Mean 24.70 25.10 25.55 24.54 27.16 25,60 25.59 26.19 24.69 25.46

Values bearing the same superscript do not differ significantly
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and energy in the diet, A mean gain in weight 0£ 15*58 g0 
the highest gain* was observed in group fed 26 per cent pro
tein with 2700 KCal ME/kg (diet VII) • Mkewisa a lowest gain 
in weight of 11.57 g was observed in tho group fed 22 per cent 
protein and 3100 KCal ME/kg (diet 111), this weight gain was 
significantly (Shf 0,01) lowest whan compared to other treat
ment combinations.

The overall body t?efght gain of quails upto fifth and 
sixth week of age as influenced by the diets is presented in 
table 7. The mean body weight gains were 77,93 and 103.39 g 
for the above periods respectively#

The body weight gain from initial to fifth week of age 
and initial to sixth week of age as influenced by the nutrients 
and its statistical analysis is presented in table 8 and 11 
respectively.
Feed consumption

The mean daily feed consumption recorded for quails fed 
different combinations of energy and protein from second week 
of age to sixth week of age is presented in table 5. The 
statistical analysis of the data revealed that the dietary 
treatments influenced <PZ.G#G1) feed consumption during second# 
third and fourth week of age, whereas it had not exerted any 
influence during fifth and sixth week of age# The overall feed 
consumption during second week of age was 8 g/quaii chlck/day. 
The lowest feed consumption {$*05 g/chick/day) was recorded 
in group fed a diet 2X (26% protein and 3100 KCal ME/kg} which



Table 5. weeJcwlse, mean daily feed consumption (g) of quails fed experimental diets

Age
(week)

Trial __________________________ Experimental diets
NO* i xx 111 XV V VI vxx VIII IX

1 8.35 8*32 8.31 8*41 8*33 8.29 8.37 8.29 8.26
2 8.58 8*78 8*58 8.72 8*57 8.51 3.71 8*33 8.19
3 7.97 7*83 7*62 7.91 7.79 7*67 7*95 7.86 7*69

Mean 8.30de 8.31® Q.l?**2 8*34® 8,23Cd 3*16b 8.34® 8.16b S. 05®

Mean

8*33
8*55
7*81
8*23

1 8.61 8.60 8.57 8.63 8,53 8*52 8.64 8*56 8.45 8.57
2 9.24 9.23 9.15 9.29 9.21 9.14 9*24 9.17 9.11 9.20
3 8.84 8*75 8.51 8*87 8.73 8.43 9.15 8.74 8*45 8.73

Mean 8.90d® 8.8Scde 8. 78b 8.93® S*84bcd 8.70® 9.01^ 8*82bc 8.67® 8.83
1 14.49 13*89 14.11 13*96 13.99 14.07 13,89 13,80 13.88 14.00

4 2 14.68 14*25 13*88 14.36 13.90 14.02 14.28 13,89 13.92 14.13
3 13.69 13.92 13,79 13,89 13.89 13.52 14.13 13.76 13.76 13.82

Mean ' 14.28d 14. oa*3® 13.93ab 14.07® 13.92ab 13.87® 14,09C 13*82® 13.85® 13.98
1 16.39 15.69 15.80 15.78 15.47 15.71 15.77 15,64 15.62 15.76

5 2 16.67 15.58 15.09 15.96 16.08 15.38 15.94 15.87 15.74 15.81
3 15.72 16.55 16.31 16.50 16.17 15.74 16.94 16.28 15.91 16.24

Mean 16.26® 15.94® 15.73® 16.08® 15.91® 15.61® 16,22® 15.93® 15.76® 15.94
1 19.75 20.09 19,67 19*77 19,86 79.53 19.58 19,78 19.75 19*76

6 2 19,00 18.72 18.2) 18.77 18.87 10.45 19.52 19.39 19.30 18.92
3 19.85 19*66 19.22 19,81 19,69 19*31 19. 58 19.58 19.20 19*54

Mean 19. 53® 19.49® 19.03® 19.45® 19*47® 19.10® 19.59a 19.53a 19.42a 19.41

Values bearing the same superscript do not differ significantly



was significantly (PZ,0*01) different from ail other dietary 
combinations, The highest value for food consumption (8*34 g) 
per bird per day was recorded in groups fed 24 and 26 per cent 
protein with 2700 KCal MB/kg, Th© general pattern revealed 
that the feed consumption decreased as the energy level in 
the diet was increased*

During the third week of age as well as during the fourth 
week of age the trend of results were similar, namely, decreased 
feed consumption with increasing energy levels in the diet*

The overall feed consumption of gutils upto fifth and 
sixth week of age as influenced by feho diets is presented Xn 

table 7* The mean feed consumptions were 328*8$ and 484*74 g 
per bird for the above periods respectively*

The feed consumption from initial to fifth week of age 
and initial to sixth t*eek of age as influenced by the nutrients 
and its statistical analysis is presented in tables $ and 11 
respectively.
Feed efficiency

The mean feed efficiency of quails fed different treat
ment diets recorded weekly is presented in table 6* The feed 
efficiency calculated at the second weak of age of bird 
revealed that the best efficiency was recorded for the groups fed 
26 per cent protein and 2900 KCal MB/kg (diet Vi IT) • Th© poorest: 
feed efficiency was for the group fed 22 pet cent protein t?ith 
3100 KCal MS/kg (diet III) • However, the feed efficiency of



Table 6* Mean weekly feed efficiency (feed/weight gain) of quails fed experimental diets

Trial Experimental diets
(weeb) MO. I 11 1X1 IV V VX VII VIXI XX wean

2
1
2
3

Mean

3*71
4.84
2.3d
3.64^

3.81
5.38
2.49
a.ss130

4.76
5.98
3.17
4,64d

3.81
4.15
3.11
3.69^

4.05
5.29
2.86
4.07°

4.19
4.94
3,30
4.14C

3.60
4.17
2.71
3,49s

3.55
4.10
2.58
3.41s

4.20
3.59
2,68
3.49s

3.96
4.72
2.81
3.83

3 1
2
3

Mean

3.243.47
3.09
3.27cd

3.24
3.23
3.39
3.29cd

3.29
3.94
3.13
3.45dS

2.66
3.74
3.00
S.IS**2

3.27
4.22
3.35
3.62Q

2.92
4.10
3.52
3.51s

2.83
3,19
3.23
3.0Qhc

2.63
2,93
2.95
2.84s

2.68
2.75
3.35
2.920

2,97
3.51
3.22
3.23

4
1
2
3

3.76
4.00
4.63

4.26
4.31
4*72

4.50
4.43
4.62

4.06
3*643.79

4.26
4.54
4.68

4.304*15
4.65

3.66
3.23
4.43

3.81
3.19
4.75

3.993.68
4.19

4.07
3.914.49

Mean 4.13 4.43 4.52 3.83 4.49 4.37 3.77 3.92 3.95 4.16

5
1
2
3

4.34
5.61
6.39

S.78 
6.90 
S. 94

4.91
5.93
5.31

5.48
6.22
6.94

4.77
6.25
6.83

5.31
5.79
6.70

4.57
5.78
6.26

4.85
5.85 
5,98

4.78
5.72
5.66

4.98
6.00
6.28

Mean 5.45 6.21 5.55 6.21 5.95 5.93 5.54 5.56 5.39 5.75

6
1
2
3

Mean

7.55
5.70
5.14
6.13b

o.74
5.35
4.56
5.55ab

6.07
5*65
5.79
5.84*

6.95
4,80
5,37
5,71ab

5*67
5.21
4.75
5.213

5.33 
5.10 
S.73 
5.39^

5.22
3.59
5.68
5.50ab

5.31
5.37
6.17
5.62ab

5.24
5.01
6.68
S.64ab

6*01
5*31
5,54
5.62

Values bearing the same superscript do not differ significantly



53

quail® fad 26 par cent protein T*ere uniformly superior Irres
pective of energy level.

The feed efficiency values worked out for third week of 
age for quails on different diets also revealed that the best 
efficiency was for groups fed 26 per cent protein with 
2900 RDal ME/kg, The poorest feed efficiency was for groups 
fed 24 per cent protein with 2900 KCal ME/kg. Hero again the 
feed efficiency of quails fed 26 per cent protein was superior 
over the other groups irrespective of the energy levels.

The feed efficiency during the fourth and fifth weeks of 
age did not show any significant difference duo to dietary 
treatments* whereas during sixth week of age' the feed effici
ency was sho*m to be influenced (P/: 0.01) by the dietary treats 
ments. An efficiency of 5,21 was recorded in groups fed 24 per 
cent protein with 2900 KCal ME/kg and 6.13 for groups fed 
22 per cent protein and 2700 KCal ME/kg being the best and the 
poorest respectively. However, th© differences among the  

various groups did not show any definite trend implicating 
influences of energy level, protein level or a combination of 
this.

The overall feed efficiency of quails upto fifth and 
sixth weeks of age as influenced by the diets is presented in 
table 7, The mean feed efficiencies were 4.24 and 4,58 for 
the above periods respectively. hhe end of both these ages 
the efficiency was superior in groups fed 26 per cent protein 
irrespective of energy levels (Fig. 2 and 3).
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The feed efficiency from initial to fifth week of age 
and initial to sixth week of age as influenced by the nutrients 
and its statistical analysis is presented in tables 10 and 11 
respectively.
Yield and losses

The yield and losses recorded in birds slaughtered at 
fifth and sixth weeks of age is presented in tables 12 and 13 
respectively. The statistical analysis of the data revealed 
that the yield and losses during processing of quails at two 
ages namely fifth and sixth weeks of age were not influenced 
by the dietary treatments.

The per cent shrinkage in quails fed the different die
tary treatments ranged from 7.57 to 9.57 with an overall mean 
of 8*18 for the fifth week and ranged from 7.09 to 8*64 with 
an overall mean of 7.78 for the sixth week.

The percentage of blood loss varied from 4.14 to 5.08 
with an overall mean of 4.58 at fifth week of age and 3.70 to
5*37 with an overall mean of 4.51 at sixth week of age.

The per cent feather ranged from 6.33 no 7.53 with an 
overall mean of 7,04 for the fifth week of age and 6*18 to
7.64 with an overall mean of 6.78 for uhe sixth week of age.

The per cent dressed weight; ranged from 87.52 to 89.26 
with an overall mean of 88.36 for the fifth week of age and 
87.57 to 89.79 with an overall mean of 88.49 for the sixth 
week of age.



Initial to fifxh week of age
Table 7. Consolidated performance o£ quails fed experimental drets

Experimental dietsTraits — _----     — ---  I _ -- _----- — — — .— — — -- ----— _  Mean
I II III IV V VI VII VIII IX

S°fi Y ^ ght 80,72 74.21 70.88 77.5 73.98 71.32 86.89 84.45 81.42 77.93ga-Lu \ g;
Son ^ SUmP“ 334.18 329.91 326.27 331.94 328.30 324.38 333.62 327.11 324.31 328.89
Peed efficiency 4.14 4.45 4.60 4.28 4,44 4.55 3.84 3.87 3.98 4.24

Initial to sixth week of age 
105.42 99.31 96.43 102.04 101.14 96.92 112.48 110.64 106.11 103.39gam k g /

tion ^ SUmp“ 470.89 466.34 459.48 468.09 464.59 458.08 470.75 464.17 460.25 464.74
Feed efficiency 4.47 4.70 4.76 4.59 4.59 4.73 4.19 4.20 4.34 4.58

ijipi



Table 8. Body weigh}: gain (g) of quails fed different, levels of procein and energy

Initial to fifth x/eok of age Initial to sixth xreek of agoEnergy ---- -- — — — ---- — — «— ---- —  ------ ------------— —------ —
KCal ME/kg Protein (%) n ean Protein <°$)

22 24 26 22 24 20
2700 80.72 77.50 86.89 81.70c 105.42 102.04 112.48 106.65b
2900 74.21 73.98 84*45 77. 55 99.31 101.14 110.64 103.70 ab
3100 70.88 71.32 81.42 74.54a 96.43 96.92 106.11 99.82a
Mean 7S.27a ?4.27a 84.25b 10O.39a 100.03a 109.74b

Values bearing the same superscript do not di££er signif icantly

0%



Table 9. Feed consumption (g) of quails fed different levels of protein and energy

Energy 
KCal rIE/Kg

Initial to fifth week of age Initial to sixth week of age
Protein <%) Moan Protein {%) Moan

22 24 26 22 24 26
2700 334.18 331.94 333.62 333.25° 470.39 468.09 470.75 469.91°
2900 329.91 328.30 327.11 328,44b 466.34 464.59 464.17 465.03b
3100 326,27 324.38 324.31 324.99s 459.48 458.08 460.25 459.27s
Mean 330.12s 328.21a 328,353 465,57s 463.59s 465.06s

Values bearing the same superscript: do not differ significantly

in-4



Table 10. Feed efficiency of quails fed different levels of protein and energy

Energy 
:cal ME/hg

Initial to fifth weels of age Initial to sixth week of age
Protein (%) Mean Protein (%) Mean

22 24 26 22 24 26

2700 4.14 4.28 3.84 4.09s 4.47 4.59 4.19 4.42s
2900 4.45 4.44 3.87 4.25s 4.70 4.59 4.20 4.50s
3100 4.60 4.55 3.98 4.38s 4.76 4.73 4.34 4.61s
Mean 4.40b 4.42b 3.90a 4.64b 4.59b 4.24s

Values bearing the same superscript do not differ significantly

si©
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Table 11, m ovh on consolidated performance of quails fed 
different levels of protein and energy

Initial - Fifth week of age

Source DF
MS£

Weight
gain

Feed
consumption

Feed
efficiency

Protein
Energy
Protein x energy
Error

Protein
Energy
Protein ac energy
Error

1371.281
2 573.469
4 64,781

153 43.027

41
824
14.5
141.686

Initial - SiKth week of age
w*1343.125

2 540.625
4 54.156

153 65.426

28

26
112.837

5.401
0.461
0.546
0.285

2.583*
0.472
0.137
0.15

** Significant at (P<0.01)



Experimental dietsTraits — — -— >— ----— ------- -— — — — —  --->---— ~ —— — -— — -— —-— — —— ■— — —  Mean

Table 12. Mean yields and losses t%) in quails slaughtered at fifth week of age

I II III IV V VI VII VIII IX

Shrinkage 7,61 7.57 8.13 7.74 8.41 8.39 8.30 8.91 9.57 8.18
Blood 4,44 4.35 5.08 4.99 4.40 4.41 4.66 4.72 4.14 4.58
Feather 6.93 7.53 7.40 6,97 7.15 6.33 7,11 7.03 6,93 7 .04
Dressed yield 88.63 88.12 87.52 87.94 88.37 89.26 88.23 88.25 88.93 88.36
Total offal 25.11 24.28 23.95 24.45 24.95 25,01 24.77 24.80 23.43 24.53
Eviscerated
yield 67.04 68.47 67.75 68.04 67.52 67.91 68.17 68.01 68.99 67.99
Giblot 7.95 7.25 8.30 7.51 7.53 7.08 7.06 7,19 7.58 7.49
Ready to cook  yield 74.89 75.72 76.05 75.55 75.05 74.99 75.23 75.20 76.57 75.47



Table 13* Mean yields and losses {%) In quails slaughtered at sixth week of age
—.— -—-— --------———---- ------- -———-----— ■------——.

Traits
Experimental dieus

■ Mean
I II III IV V VI VII VIII IX

Shrinkage 7.26 7.54 7.22 8.64 7.97 7.09 8.24 8.14 7.90 7.78
Blood 4.03 3.70 4.10 4.65 5.37 4.15 4.93 5.04 4.63 4.51
Feather 6.59 6.53 6.18 6.95 7.06 6.67 7.00 6.42 7.6A 6.78
Dressed yield 89.38 89.79 89.72 88.40 87.57 89.18 88.05 88.59 87.73 88.49
Total offal 21.15 20.88 22.10 21.96 22.37 21.42 22.15 23.27 24.67 22.22
Eviscerated
yield 71.99 71.57 70.16 70.74 69.69 71.24 70.44 70.34 68.11 70.48
Giblet 6.86 7.55 7.74 7.30 7,94 7.34 7.41 6.39 7.22 7.33
Ready to cook yield 78.85 79.12 77.90 78.04 77.63 78.58 77.85 76.73 75.33 77.70
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Th© total offal In processing ranged from 23*43 to 25*11 
per cent and the mean was 24*53 par cent at fifth week of age. 
At sixth week of age the values ranged from 20*88 to 24*6? with 
a mean loss of 22.22 per cent.

The mean eviscerated percentage was 67.99 and the values 
ranged from 67.04 to 68*99 per cent for th© fifth week of age 
and for the sixth week o£ age the mean eviscerated per cent 
value tvas 70.48 and ranged from 68.11 to 71.99 per cent*

The giblet yield ranged from 7.06 to 8*30 per cant with a 
mean of 7.49 at fifth week of ago and 6.39 to 7,94 with a mean 
of 7*33 at sixth week of age.

The mean per cent ready to cook yield was 75.4? and 
ranged from 74*89 to 76.57 per cent for the fifth week of age 
and for the sixth week of age the mean yield was 77.78 per cent 
and ranged from 75.33 to 79.12 per cent*
Cut-up-parts

The mean per cent cut-up-parts obtained from quails 
slaughtered at fifth and sixth i*eek of age are presented in 
tables 14 and 15 respectively# The yields of different cut up 
parts at fifth and sixth week of age were not shown to be 
Influenced by dietary treatments employed in this study.

The mean breast yield was 35*41 per cent at fifth week of 
age and 35.55 per cent at sixth \*3ek of age* The contribution 
by thioh was 13.64 per cent in quails slaughtered at fifth 
week as 12*8 per cent in quails slaughtered at sixth week of 
age.



Table 14* Mean cut-up- parts (%) in quails slaughtered at fifth weak of age

Experimental diecsiit-up-parts
I 11 III TV V VI VII VIII IX

* Mean

Breast 35.80 33*72 33*58 34*45 35.20 35.94 37.54 36*90 35.55 35.41
Thigh 14*16 13*80 14*09 13.99 13.12 13.51 13.30 12.98 13*84 13.64
Drumstick 10*96 11.43 11*70 11.77 11.47 12.48 11.05 11.47 12.15 11.61
wing 10*60 10.55 11.16 10.67 9.92 10.36 9.92 10.80 10.61 10.51
Neck 6*30 6*65 6*01 6.77 6.71 5.80 5.95 5,86 6*51 6.29
Back 22.10 23*85 23.46 22*35 23.58 21.91 22.24 21.99 21.34 22,54



Experimental diets

Table 15* Mean cut«-up-paJrfcs {%) In emails slaughtered at sx&fch week of age

^ut-up-parts
I XI III XV V VI VII VIII IK

■ Mean

Breast 36*21 34.90 34.98 35.53 36.58 35.40 37.05 33.41 35.90 35.55
Th^gh 12.99 13.26 12.70 12.63 12.95 13.16 12.55 12.90 12.03 12.80
Drumstick 11.23 10.93 10.55 10.55 11.30 11.49 10.41 11.13 11.02 10.96
Wing 9,39 9.53 9.77 9.24 9.37 9.79 9.15 9.96 8.50 9.41
Neck 5.01 5.70 6.51 6.43 6.25 6.26 6*53 6.10 6.46 6.23
Back 24.37 25.63 25.49 25.62 23.55 23.90 24.31 26.50 26.09 25.05
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The drumstick yield was 11,61 and 10*36 per cent for 
quails slaughtered at fifth and sixth week of age respectively.

The wing* neck and back constituted 10*51, 6*29, and 
22*54 per cent respectively for quails slaughtered at fifth 
week of age. The corresponding values for quails slaughtered 
at sixth week of age were 9*41, 6*23 and 25*05 respectively.
Meat-bone ratio

The meat-bone ratio of the quails slaughtered during fifth 
and sixth week of age is presented in tables 16 and 17. Die
tary treatments did not significantly influence this ratio 
either during fifth or sixth week of age. The ratio varied 
from 1,81 to 2*05 during fifth week and 1*93 to 2,05 during 
sixth week of age.

Biochemical parameters
Liver protein

The mean per cent liver protein of quails fed different 
levels of protein and energy estimated during fifth and sixth 
week of ag& is presented in table 18* The liver protein value 
ranged from 57,06 to 64,71 per cent at fifth week and 54.12 to 
64.47 per cent at sixth week of age. It could be seen from 
the table that during both the ages the 1Ivor protein progre
ssively increased with Increase in prouoin content of the diet.
Liver lipid

The mean liver lipid content of quails fed different 
levels of protein and energy vhich were slaughtered at fifth
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Table 16, Kean meat-bone ratio In quails* slaughtered 
at fifth veeh of aqe

Experimental neat (%) Bone <%) Msb
diets

2 67*23 32.77 2.05
11 66, SS 32,95 2.03
III 64,35 35.65 1.81
nr 63,47 36,53 1.74
V 65.12 34.88 1.87
VI 64,16 35.84 1,79

VII 65*21 34.79 1,87
VIII 67,59 35.08 1.93

IX 66.96 33.04 2.03
Mean 65,66 34,61 1,90
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Table 17, Mean meafc~bon@ ratio in quails slaughtered 
at sixth week Of age

Experimental Meat (%) Bone (%} !:B
diets

2 67.24 32.76 2.05
22 66.54 33*46 1.99
212 65,83 34.17 1.93
IV 66,87 33.13 2.02
V 66.26 33.74 1.96

VI 66.38 33.62 1.97
VII 66,67 33.33 2.00

VIII 66,66 33.34 2.00
IX 66*03 33.97 1.94

Mean 66,50 33*50 1.98
• —IWlf W Hinn* —  nw*i>waniiwi««iw »w w



oTable 18. Mean per cent liver protein of quails fed experimental diets 

Age Trial Experimental diets
(WGGts) No.

1 11 Ill IV V VI VII VIII IX
AilUeiU

1 59.47 60. 74 58.64 61.96 61.95 62.01 63.76 63.56 64.79 61.87
5 2 59.76 61.21 60 • 07 62.02 62.32 61.91 63.75 63.19 64.09 62.21

3 51.96 52.16 53.21 57.24 39.03 61.42 62.51 63.83 64.46 53.51
Mean 57.0Sa 58.Q4a 57.57a 6Q.41b 61.36b 61#78°° 63.34°d 63.52Cd 64.73? 50.86
1 57.09 56.52 56.20 60.06 61.26 61.40 63.75 63.91 64.74 60.65

6 2 53.67 53.70 5^.73 61.73 61.54 60.53 63.94 64.67 65.05 59.95
3 52.35 52. J3 52. 53 55:87 57.67 58.88 60.40 62.50 63.62 57.33

Moan 54.37a 54.12a 54.49a 59.49b 60 . 16b 60.30b 62.70° 63.69°d rl64*47 59.31
. . . . . . . . Mft. ■ittfqiMIIMtllWtMIMIWI

Values bearing the same superscript do not differ significantly

O'
CO
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and sixth week of age Is presented In table 3,9. The values 
ranged from 12*44 to 18.23 per cent at fifth week and from 
12*52 to 18.01 at sixth week o£ age. At both the ages it 
revealed that the liver lipid progressively increased with 
increase in energy level in the diet.
Serum protein

The mean serum protein values of quails at fifth and 
sixth week of age fed different levels of protein and energy 
is presented in table 20. The overall mean Scrum protein was 
5*78 g per cent at fifth week and 5.82 g per cent during the 
Sixth week of age. The general trend of the values as could 
be seen from the table is that at both these ages the valups 
tended to show an increasing trend with the increase in the 
protein content in the ration,
serum lipid

The mean serum lipid values at fifth and sixth week of
age of quails fed different levels of protein and energy 4s
presented in table 21. The mean value was 2.36 g per cent at 
fifth and 2*28 g per cent at sixth week of age. The overall 
result revealed that the mean serum lipid values were signi
ficantly (PZL0.01) highest at highest energy level in the |diet.
Haemoglobin

The mean haemoglobin values at fifth and sixth week of
age of quail under the different dietary treatments is pre
sented in table 22, It was 9*65 g per cent ac fifth week



Ago
(weeks)

5

Experimental diets

Table 19. Mean per cent liver lipid of quails fed experimental diets
mil mu m

I* A-JUV&J*
No. I II III IV V VI VII VIII IX

Mean

1 12*36 15.62 19*34 14.43 15.42 19.36 13.96 16.69 18.69 16.26
2 13.09 14.79 18.00 14.34 17.05 18.87 13.90 16.00 19.11 16.13
3 11.36 12.46 15.85 12.02 13.82 16.01 12.27 15.35 16.88 14.00

Mean 12•44a 14.29° 17.73° 13.60b 15,43d 18.08° 13.38b 16.01d 18.23° 15,46
1 12.03 14.76 18.03 13. 71 16.45 17.89 13. 56 16.49 18.70 15.74
2 12.89 14.10 17.07 13.99 15.38 16.51 14.03 16.01 18.26 15.36
3 12.63 13.65 16.86 12.31 1*1.77 37.05 13.15 15.57 17.06 14.78

Mean 12.52° 14.17° 17.32f 13.34b 15.53d 17.15£ 13.58b 16.Q2e 18.01g 15.29

Values bearing the same superscript do not differ significantly

<5O



Table 20, Mean serum protein of quails fed experimental diets (g %)

Age Trial ________ Experimental diets
(weeks) MO, I II III IV V VI VII VIII IX

nucui

1 5.90 5.63 5.73 6.20 5.74 5.73 5.94 6.39 5.90 5.91
5 2 5.66 5.76 5*66 5.64 5.63 5.66 5.75 5.65 5.66 5.67

3 5.63 5.63 5.78 5.66 5.74 5.87 5.78 5.86 5.88 5.76
Mean 5.73 5.67 5.73 5.84 5.70 5.75 5.82 5.97 5.81 5.78
1 5.90 5.59 5.66 5.99 5.70 5.67 6.20 6.04 6.02 6.00

6 2 5.67 5.72 5.58 5.96 5.63 5.61 5.89 5.64 5.64 5.71
3 5.71 5.64 5.62 5.66 5.73 5.79 5.97 5.89 5.84 5.76

Mean 5.79 5.64 5.62 5.87 5.69 5.68 6.02 6*04 6.02 5.82
HIMCIMiWOTWiM . . . . . . . . . . . — WBWIWI

E-*



Table 21* Mean scrum lipid of quails fed experimental diets (g %)

Experimental diets
No* i'ifcJciU

I XX III IV V VI VII VIII IX

1 1.46 2.04 2.80 2.16 2.36 2.87 2.32 2.54 2.96 2.39
2 1.42 1.88 2.82 2.05 2.20 2.84 2.34 2.57 3.01 2.35
3 1,39 1.89 2.64 2.05 2.28 2.86 2,37 2.51 2.96 2.33

Mean 1.42a 1.94b 2.75g 2.09° 2.23d 2.8Sb 2.34® 2.54f 2.9 BX 2.36

1 1.37 2.04 2.70 2.11 2.42 2.71 2.31 2.57 2.96 2.36
2 1.42 1.86 2.60 1.95 2.36 2.65 2,26 2.49 2,94 2.28
3 1.30 1.66 2.03 2.14 2.22 2.76 2.22 2.48 2.95 2.20

Mean 1.36a 1.85b 2.44®£ 2.07C 2.33d® 2.71g 2.26d 2, 51£ 2.95b 2.28

Values bearing the same superscript do not differ significantly

-jPO



Table 22. Mean haemoglobin values of quails fed experimental diets (g %)

Trial Experimental diets
(weeks) Mo. — -----  — -------  — ----- — — ;— —— :— ■— —-----      — ----- Mean

X IX XIX XV V VI VII VIII IX

1 9.50 9.45 9.65 9.55 9.55 9.50 9.50 9.55 9.75 9.56
2 9.80 9.70 9.80 9.75 9.80 9.95 9.95 10.00 9.75 9.83
3 9.60 9.60 9.55 9.55 9.55 9.55 9.50 9.55 9.70 9.57

Moan 9.63 9.58 9.67 9.62 9*63 9.67 9.65 9.70 9.73 9.65

1 9.60 9.75 9.65 9.70 9.75 9*80 9.65 9.85 9.85 9.73
2 9.70 9.85 9.65 9.65 9.55 9.80 9.75 9.70 9.75 9.71
3 9.65 9.65 9.65 9.60 9.65 9.65 9.70 9.65 9.65 9.65

Mean 9.65 9.68 9*65 9.65 9.65 9.75 9.70 9.73 9.75 9.70
o —r i»» wnwn'i mutto jo*--aCT»

<1CJ
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of age and 9.7 g per cent at slseth week of age. The statis
tical analysis of the data revealed that haemoglobin levels 
were not influenced by the dietary treatments.

Composition of ready to cook meat
The mean per cent composition* of ready to cook meat of 

quails fed different levels of protein and energy which were 
slaughtered at fifth and sixth week of ago are presented In  

table 23*

The moisture content of the meat was 70*5 per cent at 
fifth week and 69.47 per cent at sixth week of age. The 
differences among the treatment groups as well as between age 
groups were not statistically significant.

The overall mean protein content (N x  6.25} of the meat 
obtained from quails slaughtered at fifth week of age was 
60 per cent and at sixth weak was 60.96 per cent. The diffe
rences among treatment groups as well as between age groups 
were nor statistically significant*

The mean lipid content of the ready to cook meat obtained 
from quails slaughtered at fifth and sixch week of age wore 
14.89 and 14.44 per cent respectively, it could be seen from 
the table * the values were not very much altered among the 
two age groups studied. However, the dietary treatments had 
significantly influenced (PZ.0.01) the lipid content of the 
meat, lu was observed -chat the lipid content increased with 
increase in the energy level in the diet during tooth the ages.



Table 23. Mean per cent, composition, on dry matter basis, of ready to cools meat of quails 
fed different levels of protein and energy

Experi
mental
diets

Parameter Moisture Crude protein Ether extractives Total ash
Age (•sdc) 5 6 5 6 5 6 5 6

X 70*21 69.53 58*27 59.28 12.66s 12.11a 3.43 3.41
IX 70*96 69.80 58*54 59.50 13.84d 14.02° 3.45 3.22

XII 70.94 69.13 58.86 59.97 25*95£ 15.81® 3.41 3.45
XV 70.48 69.43 58.95 59.94 12.99^ 12.55^ 3.35 3.41
V 70*39 69.65 58.92 60.48 14.75e 14.11° 3.35 3.37

VI 70*23 69.47 58.93 60.61 X6.78h 16,4S£ 3.40 3.19
VII 70.46 69.33 62.29 62.52 13.32° 12.6Qb 3.65 3.55

VXIX 70.09 69.35 62.47 63.0 16*15g 15.37d 3.62 3.49
IX 70. S8 69.57 62.84 63.36 17.6I1 16.99g 3.66 3.61

Mean 70.50 69.47 60.01 60.96 14.89 14.44 3.48 3.41

Values bearing the same superscript do not differ significantly
<3Ut
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Further th© interaction effect between energy and protein 
was also significant (P^ 0*01) at both the ages of study.

The mean total ash of the meat obtained from quails 
slaughtered at fifth and sixth weelc of age ware 3.48 and 3.41 
per cent respectively. The values were not influenced by 
either age or dietary treatments.

Abdominal fat
Efforts to collect abdominal fat from quails that were 

slaughtered at fifth and sixth weeh of age ttfhich were under 
different dietary regiment failed because of the extremely 
poor abdominal fat deposition.

Nitrogen Retention
The absolute nitrogen retention in quails fed different 

levels of protein and energy is presented in table 24 and it 
ranged from 0*56 to 0*68 g. Eventhough higher numerical values 
for absolute nitrogen retention in relation to higher protein 
content was obtained* this magnitude of difference was not 
statistically significant among the three levels of protein 
employed.

Mortality
The mortality among the experimental quail ehichs which 

occurred during the whole period of experimentation is tabulated 
and presented in table 25. The overall mortality was 6.28 
per cent.



'Experimental dleus

Table 24. Moan absolute nitrogen retention o£ quail cnicks fed experimental diets (g)

Ho. I II III IV V VI VII VIII IX
1 ms aii

1 0.57 0,59 0.57 0,62 0.62 0.63 0.69 0.68 0.66 0.61
2 0.55 0.56 0.55 0.62 0.60 0.58 0.68 0.64 0.65 0.60
3 0, 56 0.56 0.55 0.61 0.59 0.57 0.S6 0.63 0.63 0.60

Mean 0.56 0.57 0.56 0.62 0.60 0.59 0.68 0.65 0.65 0.60

•o



73

Table 25* Mortality pattern in quail chicks fed different levels of protein and energy upto 6 ueeks of age (number)

 ̂  ̂ Energy (KCaX ME per leg diet)protein \%) i , t
2700 2900 3100

22 7 (108)
24 5 (108)
26 8 (108)

Figures in parenthesis each treatment group

8 (1081 11 (108)
5 (108) 7 (108)
5 (108) 5 (108)

are total number of quails in
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DISCUSSION 
Production Parameters

The body weight o£ quails at the xifth week of age 
ranged from 85 to 100 g with an overall mean of 96.6 g and 
at sixth week of age it ranged from 104 to 120 g with an 
overall mean of 112 g. The fifth and sixth week body weight 
of quails recorded is in agreement with those reported ear
lier (Srivastava efc al. „ 1981; Srivastava and Panda, 19825 

Anon* 9 1985)•
The body weight of quails recorded at second, third, 

fourth, fifth and sixth week of ago presented in table 3 
revealed that at second week, the highest body weight was 
obtained in group fed diets VII and IX while the lowest was 
obtained with diet III. The statistical analysis of the dara 
revealed that protein as well as energy levels in the diet 
significantly influenced (PZ.0.01) body weight at this age.
The difference in the mean when protein level In the diet 
alone is considered was not different between 22 and 24 per 
gent whereas It was significantly superior (PX.0,01) with 
26 per cent protein. Considering the energy levels alone it 
was found that the difference in mean body weight between 
2700 and 2900 KCal ME/kg was not statistically significant 
whereas the weight obtained with 3100 KCal UE/kg was signi
ficantly lower (PZ_0,Q1) • This therefore suggests that the 
protein requirement at second week of age is around 26 per cent

Body weight
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and energy requirement 2700 KCai HE/kg. ?ne trend of the 
data on body weight at third and fourch week of age also 
presented a similar picture suggesting a requirement of 26 per 
cent protein and 2700 KCal HE/kg in the diet*

However at fifth and sixth week of age the body weight 
was not seen to be influenced either by the prorein or the 
energy level employed in the study, thus painting oat to a 
lower requirement for cnese nutrients vis., 22 per cent, pro
tein and 2700 KCal ME/kg at these ages.

Baldini et al. (1953a»b) had suggested protein require
ment of 20 per cent for growing quails upto six week of age. 
This was lower when compared to who requirement revealed in 
■chls study. However It should be pointed out that the lowered 
requirement as proposed by Baldini et aj.* (1953a.b) was with a 
diet supplemented with Viu. end antibiotic or lysine and
therefore cannot be compared. Host of the authors (Vogtj 1970? 
iiepore and Harks, 1971 § vohra and Rowdybush, 1971 § Andrews 
ex. al. a 1973 and Srivasnava ec al., 19C0b) havo placed tne 
protoin requirement both an fifth and sixth weak as between 
21 to 27 par coat whereas the present study indicated a prowei n 

requirement of only 22 per cent. However, Vohra (1971) review
ing the nutrition research on Japanese quail has poi need our 
a two stage requirement namely 24 per cent upco three weeks 
and 20 per cent; thoreafcor. Babu on al. (1936) also reported 
thar the protein requirement was higher (26 per cent) upto 
three •'week of age and was lower (23 per cenc) subsequently.



The results of the present study also point to a two stage 
requirement of 26 per cent upto fourth week and 22 per cent 
during fifth and sixth week. In so far as energy levels are 
concerned, the experiraant of Weber and Reid <1967) indicated 
that energy levels of 2600 to 2850 KCal MB/kg was adequate 
for growing quails. The result of the present study, which 
indicated an energy level of 2700 KCal MB/kg is in agreement 
with the above finding. However, Lepora and Marks (1971) had 
reported a higher requirement (3080 KCal/kg) of energy for 
growing quails. Panda et al. (1977) recommending nutrient 
requirements for Japanese quail, based on review of research 
carried out, has set a level for energy at 3000 KCal ME/kg 
upto three weeks and 2700 KCal/kg at fourth and fifth week, 
However, in the present study none of the agos tested had 
shown Increased requirements of energy of more than 2700 KCal/kg. 
The only possible explanation fear the higher requirement set 
by Panda §t al* (1977) is that their deductions are mostly 
based on studies carried out in temperate climate and India 
being in tropical climate the environmental temperature is 
comparatively higher and therefore the possibility of lower 
energy requirements,
Body weight gain

The data presented in table 4 on foody tfeight gain of 
quails at different ages fed the three levels of protein and 
energy revealed that significantly (PZ. 0,01) better weight 
gain at second week of age was obtained with diets I, VII and 
VIII, However, the weight gain obtained at this age by quails



fed diets IV and IX wore statistically similar to diets I,
VII and VIII* The better gain obtained with VII, VIIX and IX 
can be explained in terms of tne effect due to higher proacin 
levels which agrees ulth those reported by Babu &c al, (1986). 
Hot/ever the higher gain In birds fed diet I (22 per cent, 
protein with 2700 KCal ME/kg) is difficult to be explained in 
terms of normal biological response to this nutrient.

The weight gain at third, fourth, fifth and sixth week 
Of age ;ere not influenced by che dietary treatment as revealed 
by statistical analysis of the data. Weber and Reid (!9t>7) had 
also observed in their experiment: increased body weight gain 
with incremental protein levels upto 24.5 per cent. Likewise 
Panda et al. (1980) also reported that in growing quails the 
growth was maximum during the first four weeks of age.

The overall gain in weight of quails irom first week of 
age (initial)- to fifth week of age and sixth week of age is 
presented in table 7. The statistical analysis of the data 
(table 11) revealed that the body weight gain at fifth week of 
age was influenced (PZ 0.01) by both protean and energy levels 
in the diet but the effect of interaction between these two 
nutrients rfas not statistically significant. Comparing the 
means it was observed that the mean weight: gain of 84.25 g 
obtained with 26 per cent: protein was significantly superior 
(PZ0.01) to chat obtained with 22 and 24 oar cent protein, the 
differences between these two levels being statistically non
significant. Likewise, analvsing the effect of energy it was
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observed that the mean body weight gain at fifth vreok (81.70 g) 
obtained with 2700 KCal ME/kg was significantly superior 
(PZ 0*01) over the other two energy levels. It also revealed 
that the mean body weight gain of 77.55 g obtained with 
2900 KCal ME/kg was superior to that obtained with 3100 KCal 
ME/kg,

In the absence o£ interaction, it can safely be surmised 
that for better body weight gain at fifth week of age, the 
requirements of protein and energy are in th© order of 26 per 
cent and 2700 KCal ME/kg respectively*

She overall gain in body weight upto six week of ago 
revealed that both protein and energy influenced (Pz_0.01) 
this character* Here again the interaction effect xias not 
significant. Comparing the mean values taking protein level 
alone into consideration, it was observed that the mean gain 
in weight of 109*74 g obtained with 26 per cent protein was 
significantly superior (PZ.0.01) over the other two levels, 
the difference among them being statistically non-significant.

when energy level alone was considered it was found that 
the mean body weight gain at the sixth week of age was similar 
between diets containing 2900 KCal ME/kg and 3100 KOal ME/kg. 
Likewise the differences between the diets containing 2700 and 
2900 KCal ME/kg were statistically homogeneous.

Thus it appears that for obtaining better body weight 
gain at sixth week of age the requirement of protein and energy 
In the diet are in the order of 26 per cent and 2700 KCal ME/kg 
respectively.
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The overall feed consumption of quails from 1 to 5 weeks 

of age ranged from 324 to 334 g/blrd and that from 1 to 6 weeks 
of age ranged from 458 to 470 g/bird (Table 7).

Feed intake by quails during 0 to 5 weeks was reported as
408,1 to 421*4 g/bird (Anon*, 1986a)* Panda et al. (1980) 
reported feed intake from day old to five week of age as 
391*8 g and from day old to six week of age as 543*33 g/bird.

Srlvastava et al. (1981) reported a cumulative feed 
intake of 519.7 to 551*3 g/blrd upto six week of age when fed 
with diets containing^ varying levels of crude proteins (CP) 
and metabolisable energy (CPi 26.4 to 29.1 per cents ME a# 2850 
to 2838 KCal/kg). It could be seen that there is a wide degree 
of variation in feed consumption reported in the literature. 
However, the data on feed consumption obtained in this study 
also falls within these range of variation. The variations in 
feed consumption reported in literature could be due to varia
tion in season of study, type of feed etc. which have been 
established to have influence on feed consumption. While 
analysing the data on feed consumption according to the age 
of bird it was seen that at second week of age the consumption 
was significantly lowest (PZ.Q.01) with diet IX and highest 
with diets II, IV and VII. ’The feed consumption was statisti
cally similar with diet X, thus Indicating that lower the 
energy level in the diet higher is the feed consumption. This 
is in agreement with those reported by Axuan and Young (1976).

Feed consumption
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At third and fourth week of age the trend was more or 
less similar* The feed consumption data at fifth and sixth 
week of age showed that the feed consumption was not influenced 
either toy protein or energy level or both*

The feed consumption from one to five weeks of age was 
worked out fgr quails fed different diets which is presented 
in table 7* The statistical analysis of the data (table 11) 
revealed that the dietary protein levels did not influence feed 
consumption which is in agreement with those reported by 
Baton et al* (1086). Whereas the levels of energy employed did 
influence (P.Z.0.01) the feed consumption* Comparing the means 
it was evident that each mean was Independent of the other and 
also that the feed consumption decreased with increased energy 
levels in the diet*

The feed consumption upto six week of age was also sub
jected to statistical analysis (table ID* It also revealed 
the same trend via** higher the energy level in the diet lower 
the feed consumption. Reduced feed consumption as a consequence 
to increased energy content has been reported by Axuan and 
Young (1976),

Feed efficiency
The overall feed efficiency of the quails fed different 

diets calculated weekwise is presented in table 6* At two 
weeks of age the feed efficiency was best with 26 per cent 
protein diet irrespective of the energy levels and poorest 
with 22 per cent protein with 3100 KCal ME/kg. The other
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diets with other protein and energy levels were intemediaty 
in nature.

At third week of age the best feed efficiency was obtained 
with diet containing 26 per cent protein with 2900 KCal MB/kg 
and the poorest was with 24 per cent protein with 2900 or 
3100 KCal ME/kg. The numerical differences among diets IV*
VII and IX were not statistically significant. Thus it can bo 
again surmised that the feed efficiency is tetter with higher 
protein levels and also that tne energy levels in fcne diet 
exerted little Influence on this parameter at this age.

The mean feed efficiency at fourth and fifth week of age 
were 4,16 and 5.75 respectively• The numerical differences 
observed with different treatment diets were nor. statistically 
significant. Whereas at sixth week of age the test feed effi
ciency of 5.21 Mas recorded with diet containing 24 per cent 
protein and 2900 KCal ME/kg and the poorest (6 ,1 3 ) was recorded 
with diet containing 22 per cent protein and 2700 KCal no/kg.

The overall feed efficiency worked out from initial upto 
five week of ag© ranged from 3.84 to 4.6 and that upto six week 
of age varied from 4.2 to 4.76(Table 7).

Baldini et al. (1953a) reported that the feed efficiency 
ranged from 3.18 to 3.42 from sero to six week of age wrth 
protein levels varying from 20.5 to 28.5 per cent and at 24.4 
per cent protein the feed efficiency was 3.18.

Weber and Reid (1967) reported feed efficiency values as 
4.19 and 3.88 at 24.5 and 28.3 per cent protein respectively
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in quails upto five week of age* in the present study at 
26 per cent protein level the feed efficiency was better when 
compared to 24 and 22 per cent protein levels is in agreement 
with the above report*

Gropp and Zucker (1969) also reported that at lower 
protein levels the feed efficiency was significantly low*

With higher protein level better feed efficiency obtained 
in the study is in agreement with those reported by Panda and 
Srivastava (1978)* Panda et al* (1980)* Srivastava et al*
(1930b),and Srivastava et al* (1981) and 3abu et al* (1906),

The statistical analysis of the data (Table 11) revealed 
that the protein levels in the diet influenced (PZ.0,01) feed 
efficiency when computed from initial to five and also from 
initial to six week of age, Whereas at these periods energy 
levels in the diet did not exert any significant influence.

Srivastava et al. (1980b) reported that feed efficiency 
was influenced significantly (PfLO.055 both by protein and 
energy content of the diet of quails from three to five weeks 
of age* tn the present study* feed efficiency upto six weeks 
of age was influenced mainly toy protein alone* srivastava 
et al* (1981) also reported that the feed efficiency was not 
influenced by the treatments upto six week of age of quails*

Comparing the means of feed efficiency at these two 
periods to decipher the exact variation due to protein it was 
observed that the feed efficiency was significantly superior
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(P/.0.01) xiith 26 per cent protein. However, the differences 
between diets containing 22 and 24 per cent protein were 
statistically similar (Pig.2).

Better feed efficiency with low calorie-protein ratio 
(lsl07) observed in the present study is in agreement with 
chose reported by Srivastava and Panda (1982) and EXiasvila 
et al. (1985) and Babu et al. (1986).

Processing Data
Yield and losses

The mean carcass yield and losses when the quails were 
slaughtered at fifth and sixth week of age are presented in 
tables 12 and 13 and statistical analysis of the data revealed 
•chat these factors were not influenced by the dietary treat
ments. Therefore the present discussion attempts to project 
values obtained under this experimental condition.

The mean per cent shrinkage of S.18 and 7.78 at fifth and 
sixth week of age obtained in the present study is in agreement 
with Choudhary (1978).

The par cent shrinkage obtained by Pandey et al. (1979) 
for five week old quails fasted 8, 12 and 16 hours wore 4.^,
4.68 and 11.11 respectively. The value obtained in the present 
study for quails fasted for 12 hours is higher than chat reported 
by the above autnors.

A per cent shrink of 8.4 and 8.9 was reported by Singh 
et al. (1980) for quails of five and six week of ago respectively.
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The finding of the present study also agrees with the above 
workers,

Srivastava and Panda (1982) reported that the per cent 
shrinkage differed between different age groups and between 
sexes of the group only at five weeksof age, Choudhary and 
Mahadevan (1983) reported a per cent shrinkage at five and 
six weeks of age for male and female quails as 8*34 and 4*88s 
and 7,17 and 4*52 respectively. The values obtained in the 
present study for quails at five week£o£ age is in agreement 
with those observed by the above authors and the trend of the 
results that decreased shrinkage per cent with increased age 
observed in the present scudy also is in agreement with the 
above authors*

Per cent shrinkage averaged 9,37 for quails slaughtered 
at five weeks of age (Anon,> 1985), In the present study the 
values obtained were slightly lower to those reported by the 
above author.

In the present study the overall mean per cent blood for 
quails slaughtered at fifth and sixth week of age were 4.58 
with a range of 4,14 to 5.08 and 4.51 with a range of 3.70 
to 5,37 respectively. This is higher to the value obtained 
by Pandey et ajL. (1979) who reported a per cent blood of 
2.51 at five weeks of age for quails,

Choudhary and Mahadevan (1983) observed a blood per cent 
of 8,6 and 4.81 at five and six weeks Of age for male quails 
and 8.55 and 4.93 for female quails of five and six weeks of
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©ge respectively. The values of the present study obtained 
for quails of six weeks of age is in agreement with fcho above 
authors and that for five weeks of age are lower to that 
reported by the above authors* Decline in blood volume with 
increased ago observed In the study agrees with the reports 
made by Choudhary Mid Mahadevan C1983) • The authors also 
reported than difference between the sex was not apparent upto 
six weeks of age* A, blood per cent of 3*93 was ©brained for 
quails of five weeks of age {Anon. * 1985). The present results 
also agree with oho above finding*

The par cent feathor for quails slaughtered at five and 
six weeks of age averaged 7*04 and 6*78 in the present study. 
Pandey et .al* (1979) reported a feather per cent of 5*68 for 
five week old quails* Choudhary and Mahadevan {1983) reported 
average feather per cent of 5*8 and 10*04 at five and six 
weeks of age respectively for male quails and 5*79 and 10.26 
for female quails* The values reported in the present study 
is within the range reported by the above authors*

The mean per cent dressed weight of quails ranged from 
87*52 to 89.26 with an overall mean of 88*36 at the fifth week 
and 87*57 to 89.79 with an overall mean of 88.49 at the sixth 
week of age* The above values are in close agreement with 
those reported by Pandey et al* {1979) s Singh §£ â . (1980) and 
Srivastava and Panda (1982)* The values obtained in the pre
sent study are much higher to those reported by Choudhary and 
Mahadevan <1983) for per cent dressed yield at both the ages.
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The mean total offal per cent averaged 24.S3 and 22.22 
at five and six weeks of age respectively which is in agree
ment with ohe report of Singh et al. (19805 who observed a 
value of 26.1 and 23.6 per cent at five and six weeks of age 
respectively.

The values of the present findings are also lower to the 
values reported by Srivastava and Panda (1982)4 Choudhary and 
Mahadevan (1983) and Anon.(1985), srivastava and Panda (1982) 
also reported that the per cent total offal was nearly same 
upto six week'1 of age.

The mean per cent eviscerated yield at five and six weeks 
of age averaged 67*99 and 70.48 respectively* These values are 
within the range reported by Pandey et al* (1979)» Jones et al*
(1979), Singh e& al• (1980) and Srivastava and Panda (1982) and 
Singh and Panda (193S), but, higher to uhooe reported by 
Choudhary and Mahadevan (1983) and Anon. (1985), singh et al.
(1980) also reported that the evisceration per cent was nearly 
same in both sexes upto six weeks of age.

The mean gifolet per cent were 7.49 and 7*33 at five and 
six vieeks of age respectively x*hich is within the range reported 
by Pandey et al. (1979), Sin^i eh gl. (1980), srivastava and 
Panda (1982) and Anon. (1985),

The ready to cook yield averaged 75*47 and 77.78 at five 
and six weeks of age respectively. This is also in agreement 
with the reports of Singh et, al. (1980) , Singh gt al,. (1981), 
Panda (1988) and Tsorveni Gousi and Yanaa^opoulos (1986). Tho 
values obtained in the present study were higher to those
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reported toy Pandey et al. (1979)* Srivastava and Panda (1982), 
Chldananda et a).. (1985) and Mohan et al* (1986),
Cut-up-parts

The mean cut-up-parts obtained from quails slaughtered 
at fifth and sixth week of age are presented in tables 14 and 
15 and statistical analysis of the data revealed that none of 
the cut-up-parts were influenced by the dietary treatments.

The mean per cent breast, thigh, drumstick, wing, nock 
and back yields at five week of age were 35*41, 13.64, 11.61, 
10.51, 6.29 and 22.54 respectively and those for six veelc of 
age were 33.55, 12.8, 10*96, 9*41, 6.23 and 25.05 respectively,

The above values are in agreement with the values reported 
by Pandey et al. (1979).

In the present study breast constituted the highest 
followed by back, thigh, drumstick, wing and neck among the 
cut-up-parts and Is almost in agreement with Singh eu al*(1980) 
and Panda <1986) who reported that breast was followed by back, 
thigh, wing, drumstick and neck among the cut-up-parts* Breast 
and thigh contributed maximum yield in the present study, This 
observation agrees with the findings of Singh et al* (1981),
Meat-Done Ratio

The meat-bone ratio of the quails slaughtered at five and 
six weeks of age presented in tables 16 and 17 revealed that 
the character was statistically not Influenced by the dietary 
treatments*
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The average meat-bone ratio at five and six weeksof age 
v?ere 1,90 with a range of 1.S1 to 2,05 and 1.98 with a range 
of 1.93 to 2,05 respectively.

Singh et al. (1981) reported a mean meat-bone ratio o£
2.4 and 3,4 at five and six week of ag© respectively for quails,

Sreanivasiali et al. (1985) reported that tne meat-bone 
ratio at six week of age averaged 3.94. Mohan et al. (1986) 
reported a ratio of 3.57 at six week of age.

Bio-Chemical Parameters

Liver protein
The mean per cent liver protein estimated in quails fed 

with different levels of protein and energy presented in 
table 18 indicated an overall mean value of 60.9 at fifth 
week and 59.3 per cent at sixth week of age.

The statistical analysis of the data revealed that liver 
protein was influenced (PZ,0.01) by protein levels in the diet 
rather than energy levels and interaction is absent:.

Further analysis revealed that as protein level in the 
diet increased there is a significant increase (PZ.0.01) in 
the liver protein also. Tho statistical analysis of the data 
on sixth xtfeek per cent liver protein values also presented 
tho same trend.
Liver lipid

The mean per cent liver lipid of quails at fifth and sixth



week of age presented in table 19 revealed a noon value of 
15.46 for fifth week and 15.29 per cent for sixth week of age.

Comparing the effect due to dietary treatments it was 
observed that energy levels in the diet significantly in
fluenced (P^ 0.01) liver lipid concentration. The statistical 
analysis revealed that at both these ages the liver lipid con
centration significantly (PZ-0.01) increased as dietary energy 
levels increased. However, levels of protein or interaction 
effect were statistically not significant.

A mean liver lipid content of approximately 25 per cent 
was observed by Yoshisane Maada et al. (1986) at second and 
fourth week of age in both sexes with 18 per cent protean and 
3132 KCal ME/kg, liver lipid content at four week of age 
averaged 22*5 for female and for male it was 23.6 per cent*

Maximum fat in liver was found wath 27 per oont protein 
at 2800 KCal ME/kg compared to 25 or 23 per cent procein at 
the same energy level (Anon., 1986a).
serum protein

The mean serum protein estimated at fifth and sixth week 
of age (Table 20) presented a mean value of 5,78 and 5.82 g  

per cent respectively. Analysis of the values obtained for 
different dietary treatments at both these ages showed that 
the serum protein was not influenced by the dietary treatments 
at both these ages.

Leveille and Sanberlick (1961) reported that the stage
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The present finding agrees with Atwai et §1* (1964) who 
reported that the plasma protein levels varied from 3*3 to
6.1 g per 100 ml at 50 days old quails of both sexes.

Nlrmalan and Robinson (1971) reported that in adult 
quails plasma protein varied from 3.1 to 3*7 g/100 ml.

Serum lipid
The mean serum lipid estimated at fifth and sixth weeks 

of age (Table 21) was 2*36 and 2.28 g per cent respectively. 
Estimating the possible difference, if any, among dietary 
treatments employing statistical analysis revealed that the 
serum lipid was significantly (PZ1Q.01) influenced by the 
energy levels, effect being a progressive increase as the 
dietary energy levels increased. The protein levels in the 
diet had little influence on this parameter. The trend of 
the result was similar at both five and six week of age.

Plasma lipid increased with increase In protein levels 
in the diet (Anon., 1986a). The present result agrees with 
the above finding.

Nirraalan and George (1972) observed a mean total lipid 
value of 1*80 and 1*97 g/100 mi for male and female whole 
blood respectively *
Haemoglobin

The mean haemoglobin values estimated at fifth and sixth

of nutrition Influenced the plasma protein levels.
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week of ago were 9.65 and 9.70 g per cent respectively 
(Table 22). The statistical analysis of the data revealed 
that haemoglobin levels were not Influenced by the dietary 
treatments at both these ages.

The values obtained in the present study is in agreement 
tilth Beshmukh and Suryawanshi (1982) and Atwal <g£ £2̂  (1964).
Chemical composition of ready to cook meat

The mean chemical composition of the ready to cook meat 
of quails slaughtered at five and six weeks of age presented 
in table 23 revealed that only the percentage ether extractive 
was Influenced (P^Q.01) by the dietary treatments. At both 
these ages the ether extractives were more with higher energy 
levels in the diet. Likewise the protein content in the diet 
also influenced the ether extractives in a fashion similar to 
that of energy but lesser in magnitude. The interaction 
effect was absent.

The overall mean per cent values obtained for moisture, 
protein*, fat and ash at five and six weeks of age were almost 
in agreement with those reported by srivastava and Panda (1982), 
Anon. (1985) and Choudhary and Mahadevan (1986).

The mean moisture per cent obtained in the study is 
slightly lesser to those reported by Srivastava and Panda
(1982), Anon. (1985) and Choudhary and Mahadevan (1986).

The mean protein per cent obtained is in agreement witn 
Srivastava and Panda (1982) and Anon* (1985)•
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The rasas* fat values obtained were higher to those reported
by Srivastava and Panda (1982) and Arson, (1985)*

The mean ash per cent obtained is in agreement with 
Anon* (1905) and slightly higher to that reported by Srivastava 
and Panda (1982)*

The present study revealed that the percentages of procela, 
ash end moisture in the meat did not differ statistically at 
fifth and sixth week of age, Amon. et j|l* (1970) reported that 
proximate composition was not influenced by ago or sex.

In the present study there was a gradual increase in 
meat protein per cent with decrease in level of calorie-protein 
ratio in the dieo* The increase in meat protein was signifi
cantly (PZ.0*0i) different in the study conducted by srivastava 
and Panda (1982)*

The present study showed that the dietary treatments 
influenced the fat percentages significantly (p a 0*01) at fifth 
and sixth week of age which agrees wioh the findings of 
Srivastava and Panda (1982)•

At sixth week of age the fat per cent was found to be 
significantly (PA0.01) lowest with the diet containing lovesc 
calorie-protein ratio which also agree© with the reports made 
by the above author.

The fat content in the guails increased with diets con
taining high calorie-protein ratio and this is in agreement 
with Edward (1981)*



Nitrogen Retention

Nitrogen retention is an indication of protein adequacy 
in the diet for various physiological purposes. The positive 
nitrogen balance observed In the study (Table 24) for all 
dietary combinations indicated that the diets employed in this 
study supplied sufficient protein and energy for normal physio
logical function* The trend of the result is in agreement with 
JTarrell e t  a l*  (15382)»

Mortality
The mortality among quails observed during the period of 

escperimentation presented in table 25 is within normal range 
and the cause of death even among those that died did not 
reveal anything suggestive to be linked with the protein or 
energy levels in the diet* The overall mortality per cent 
<8.28) obtained in the study is in agreement with Baldini 
.et al* (1953a) and Banda and Srivastava <1978)*



o S iz j - j o n z n a



A 3 x 3 factorial experiment designed to study th© 
dietary requirements o£ protein and energy for meat type 
Japanese quails (Coturnix cotumlx laoonlca) for growth, 
under the climatic condition of Kerala is reported in this 
thesis.

Three hundred and twenty-four quail chicks of seven 
days of age ware selected for the experiment, The quail 
chicks were randomly alloted to nine dietary protein-energy 
ccsrafcinatloa groups with each treatment having six replicates 
and each replicate having six chicks, The dietary protein 
levels employed were 22, 24 and 26 per cent and than of 
energy levels were 2700, 2900 and 3loo seal MB/kg diet,

The quail chicks for the experiment were obtained in 
three batches at three weeks interval between batches. Each 
batch of experiment lasted for six weeks. The quail chicks 
for the whole experimentation were obtained from the sane 
source in order to keep the genetic make up constant* The 
quail chicks were roared upto on© week of age on common diet 
and common brooding and were alloted to different dietary 
treatments at the end of one-week of age*

Feed and water were provided gg libitum. The routine 
managemental practices were followed throughout the experi
mental period4 The general observations wore made for three, 
six week periods.
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Weekly body weights of individual quail chick were 
recorded and from this data body weight gain was arrived at. 
Feed intake was recorded at every week repXlcatewise and 
feed efficiency <£e©<yweight gain) was calculated*

Data on slaughter characteristics such as yield and 
losses* cufc-up-parts and meat-bon© ratio at fifth and sixth 
week were recorded*

The biochemical parameters such as serum protein9 serum 
lipid, liver protein, liver lipid and haemoglobin \mse esti
mated during the course of the experiment to assess the physio
logical status of the quails.

The proximate compositions of the ready to cook yield 
in quails slaughtered at fifth and sixth week of age were 
also estimated.

The absolute nitrogen retention and abdominal fat per cent 
ifere also estimated*

The quail chick mortality was recorded during the experi
mental period for assessing the livahiilty in each treatment 
group*

The temperature and relative humidity of the region, 
where the experiment was conducted were recorded monthly.

The following observations were made from this Investi
gation.

1. The body weight at fifth and sixth week of ago was 
not influenced by the dieoary levels of protein or energy 
used in the study*



2* Body weights at earlier ages were influenced (PZ- 0*01) 
by the dietary treatments* Higher dietary protein level of 
24 and 26 per cent resulted in significantly (Pzlq.oI) heavier 
body weight* It w a s  also observed that body weight tend to 
decroaee with increase in energy level in the diet*

3* The weight gains were not influenced by the dietary 
treatments esscopt at the second week o£ age# The overall 
weight gain from 1 to 5 and 1 to 6 weeks of age revealed that 
both protein and energy influenced the character significantly 
{p z. 0*013# The gain was superior with 26 per cent protein 
and 2700 KCal M$/kg energy at both these ages#

4* The feed consumption data reiterated the already 
established findings that feed intake is regulated more by the 
energy level rather than protein levels in she diet* The 
overall feed consumption from 1 to 5 and 1 to 6 weeks of age 
revealed that protein levels did not Influence feed consumption 
whereas energy levels influenced# The feed consumption 
decreased with Increased energy levels in the diet*

5# The feed efficiency in earlier ages was significantly 
(PZ.0*01) better with higher protein diet but at fourth week 
of age it was inconsistent* However* the overall feed effi
ciency from 1 to 5 weeks of age as well as from 1 to 5 weeks 
of age Indicated statistically superior (PZ.0.GX) feed effi
ciency with higher protein levels» energy having no effect*
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6. The processing data were not influenced fey the level 
of the protein9 energy or both employed in the study# The 
ready to cook yield averaged 75.4*1? and 77.78 at five and six 
weeks of age respectively and the mean total offal averaged 
24.53 and 22.22 per cent at five and six week© of age ros- 
pectively*

7. The yields of different cut-up-parts at fifth and 
sixth week of age were not seem to be influenced by the die
tary treatments* Breast constituted the highest cut followed 
by back* thigh* drumstick* wing and nock. The mean per cent 
breast* thigh, drumstick, wing# neck and back yields at five 
week of age were 35*41, 13*64* 11*61, 10*51* 6.20 and 22*54 
respectively and those for six week of age were 35*53, 12*8, 
10*96* 9*41* 6*23 and 25*05 per cent respectively*

8* The dietary treatment© did not influence significantly 
the meat to bone ratio either during fifth or sixth week of 
age. The meat-bon© ratio averaged 1.90 and 1.98 at fifth and 
sixth week of age respectively*

9* The data recorded for biochemical observations were 
xtfithin the normal rang© for healthy quails.

10* The liver protein progressively increased with 
increase in protein content of the diet*

11. The liver lipid at fifth and sixth week of age also 
progressively increased with increase in energy levels in the 
diet.
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12. The serum protein levels Increased with increase in 
the protein content in the ration at both fifth and sixth 
week of age.

13. The serum lipid values were influenced by the dietary 
energy levels* The values were significantly (PAQ.01) highest 
at highest energy level in the diet.

14. Haemoglobin values were not influenced by she dietary 
treatments.

15. The composition such as moisture* protein and total 
ash of the ready to cook meat at fifth and sixth week of age 
of quails were not influenced by the dietary treatments.
Whereas the ether extractive was influenced (p a  0.01} by the 
dietary treatments at both these ages* The carcass lipid 
content increased with increase in the energy levels in the 
diet during both the ages*

16. All the birds showed a positive nitrogen balance 
irrespective of the protein or energy levels in the diet.

17. Extremely poor abdominal fat deposition was observed.
18. though the mortality of birds among certain dietary 

proteinyenergy combinations were on the higher side* the 
autopsy of birds did not show any findings suggestive of the 
protein and/or energy combinations as a cause for mortality.

Eventhough the results of weekly body weighs and weight 
gain tend to suggest a two stage requirement namely one from 
one week of age to third'week of age and the other on fourth
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woek of age down., the absence of any significant influence 
by either protein or energy levels in the diet on body weight 
at firth and sixth week does not provide sufficient rationale 
for aacn a suggestion. But the overall food efficiency from 
initial to either fifth or sixtn week did snow significant 
influence (P^fO.Ol) of dietary protein levels, higher level 
of 26 per cent being superior over other levels, rnus, if 
appears more reasonable to set the energy and protein reguire- 
ment at 2700 KCal ME/kg and 26 per cent respectively* The 
better feed efficiency at fifth week of ag© when compared to 
sixth week of age and also the absence of any statistically 
significant difference In slaughter characteristics between 
fifth and sixth weo3c of age tend to suggest fifth week of ago 
as ideal age of slaughter.
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ABSTRACT

A three square factorial experiment designed to stir̂ y 
the dietary requirements of protein end energy for meat type 
Japanese quail (Coturnix coturnix iaponlca) for growth# under 
the hot-humid conditions of Kerala Is presented in this thesis.

Quail chicks of seven day old age were obtained in throe 
batches at three weeks interval between batches. Each batch 
consisted of 324 quail chicks and were obtained from the same 
source in order to keep the genetic make up constant. The 
birds were randomly alloted to nine dietary protcin-onorgy 
combination groups. The dietary protein levels employed were 
22* 24 and 26 per cent and that of energy level were 2700*
2900 and 3100 KCal MD/kg diet. General observations wore made 
for three# six week periods.

The body weight at fifth and sixth week of age was no*, 
influenced by the dietary levels of protein or energy used 
in the study* Whereas body x/eights at earlier ages xjere 
influenced (PZ. 0.01) toy the dietary treatments* tlioher die
tary protein levels of 24 and 26 per cent resulted in signi
ficantly heavier (PZ 0.01) body weight. The body weignt was 
found co be decreased with increase in energy levels in the 
diet. The body weight gain xrare not influenced by the dietary 
treatments except at tha second wook of age. The overall 
weight gain from 1 to 5 and 1 to 6 weeks of ago rovesled t^at 
both protein and energy influenced the character significantly 
(PZ 0.01)• The feed consumption data reiterated the already
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established fact that feed intake is regulated more by the 
energy level rather than protein levels in the diet# The 
overall feed consumption from 1 to 5 and 1 to 6 weeks of age 
revealed that the protein levels did not influence the feed 
consumption whereas energy levels influenced# The feed effi
ciency in earlier ages was significantly (PZ G#G15 better with 
higher protein diet# but from fourth week of age it was incon
sistent# However* the overall feed efficiency from 1 to 5 
as well as 1 to 6 weeks of age indicated statistically superior 
(PZ0.01) feed efficiency with higher protein levels# energy 
having no effect*

The processing data both at fifth and sixth week of age 
were not influenced by the levels of the protein* energy or
both employed in the study# The ready to cook yield and total

Voffal at fifth week of age averaged 75.4? and 24#53 per cent 
respectively and those at sixth week of age were 77*78 and 
22*22 per cent respectively* The breast constituted the highest 
followed by back* thigh# drumstick# wing and neck among the 
cut-up-parts at both ages# The meat-bone ratio at fifth and 
sixth week of age averaged 1*90 with range of 1.81 to 2*05 and 
1*98 with a range of 1*93 to 2.05 respectively* The liver 
protein progressively increased with increase in protein con
tent; and liver lipid increased with increase in energy levels 
in the diet during both five and six weeks of age* Similar 
trend was observed in the case of serum protein and lipid at 
both these ages# The haemoglobin levels were not influenced
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by the treatments* Eventhough the values obtained on carcass 
analysis were well within the normal biological limits* the 
ether extractive per cent at fifth and sixth week of ages 
were influenced (PZQ.01) by the dietary treatments* All the 
birds showed a positive nitrogen balance irrespective of the 
protein or energy levels In the diet* Extremely poor depo
sition of abdominal Sat in quails slaughtered at both these 
ages was observed.

Eventhough the results of weekly body %*elght and x<reight 
gain tend to suggest a two stage requirement namely one from 
one week to three week of age and the other from four week of 
age down* the absence of any significant influence by either 
protoin or energy levels in the diet on body weight at fifth 
and sixth week of age does not provide sufficient rationale 
for such suggestion. But the overall feed efficiency from 
initial to either fifth or sixth week did wm show significant 
influence of dietary protein levels* higher level of 26 per 
cent being superior over other levels* Thus it appears to 
sot the energy and protein requirement at 2700 KCal ME/kg diet 
and 26 per cent respectively. The better feed efficiency at 
fifth week of age when compared to sixth week of ago and also 
the absence of any statistically significant difference in 
slaughter characteristics between fifth and sixth week of age 
tend to suggest fifth week o f age as ideal age of slaughter.


