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INTRODUCTION

Many developing countries are experiencing gross under—
nutrition and malnutrition in human diet. The phenomenon is
glaringly evident uith animal protein sources which have high
biological valus. The gap between avallability and demand For
andmal products is of the oxder of about five million tonnes
(Fhogat and Chopra, 1984). The per capita availability of
poultry meat in India during 1985 wes estirated to be in tho
oxder of 240 g {anon,, 1986b) which is guite low when compared

o 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. “hile chicken, among
poultyy, have established itself as the principal species of
meat production, ducks and qualls 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 ‘Phasianidae' and genus 'Coturnix’', hence named ‘Coturnix

coturnix jeponica'’ (Phogat ond Chopra, 1984) and is a native

habitat of Japanese Islands (Pani, 1978).

0f late a few species have been domesticatad., In the
earlier phase of domestication, Japancse quail.s\ {Coturnix
goturnix japonica) wers essentially maintained as fancy birds

to listen to thelr song (popularly called ‘cquail song').



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 quall as a commerclial meat producer. In India too,
the trend has been set to commercially exploit this species.

It was in 1974 that Japanesc quails were f£irst intreduced 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 rearing this specles

for commercial exploitation.

‘Considering the production potcntial and large accepté—
bility as a source of meat and egyg, quaill production is pro-
gressing very f£ast all over the country. The possibllity of
expansion potentiality of quall 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 productlon of quail meat, ggg
and its products and making thelr availabllity 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 sucoeess 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-

lization in any specles is a knowledge of thoir energy and



nitrogen (N) metabolism. Protein and energy represent appro-
nimately 90% of the cost of the ingredlents in a ration
{anon., 1983) and these are the nutrients the levels of which
a nutritionist is constantly trying to alter in his search
for least cost rations, Many nutritional adjustwencs which
have no effect on live welght gain per se do have dramatic
effects on carcass finish and subsequent product.on., Since
there appears to be no such information in guails, it is
necessary to examlne the extent to which the quality ¢harac-
teristics of meat type quail carcass aund subsequaent produceion
could be influenced by nutrition, particularly by the altera-
tion of dietary energy and protein levels and the ratios

hetween them. I

The interaction botween genetlc potential and the plane
of nutrition under & given environment serves ag = guideline
about the performance of quails in tropical and sub tropleal
countries., Very limitcd work has been undertaken in thie
direction. Much rescarch work nas becn done on nutrient
requirements of quail in temperate zones, Evidence is avai-
lable for chicken that the nutrient requiremenis established
in temperate zones may not be applicable in tropics. Henoe
there 1s scope for assessing the nutrient requirements for

Japanese qualls in tropical environment.

The xesearch work carried out on the nutrition of Japanese
qgquall is rather scanty. The NRC (1971} has suggested the

requirements in respect of few nutrients only, while ISI has



not made any recommendations on the nutrient requircments of
Japanese quail., Therefore the pregent 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 effl-
cient ration for qualls for meat production. Further, it is
also the objective of this project to asseso the optimum age
of slaughter of meat type quail, both in temmns of feed effi-

clency and meat characteristics.
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RLVIDW O LITERATURE
Energy-proteln reguirement

The iIngredients chosen for manufacture of poultry feads
should be judiciously selected for the formulatlion of economic
rations since protein and energy rich sources are very costly.
In recent years poultry nutrivionists have been attompting to
arrive at blological optimum levels of protein and energy in
poultry rations under different agroclimatic conditions for
economic production. The regquirements of these nutrients are
also influenced by the size and strain of bird, housing system
and environment, stage of growth and production, =nd the ratic
becween these nutrdents 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 nucrienc reguiremencs of Japanese guall, the
response in toerms of the quality and yvield of meat of these
hirds to the changes of protein and energy is not clear. In
chicken to greater extent the fced intake ig required to meet
the energy requirement. However, thls adjustment is not lineaor
and birds offered high energy diets tend to deposit additional
fat by consuming more energy (Hill, 1956; Donaldson gt al.,
1956, 19573 Wells, 1963; Morris, 1968). This effect has not

been documented .in Japanese quail (Coturnlx coturnix javonlca)

by changing the dietary enexgy.

The results of studics carried out JIn India and abroad on



the protein and energy reguivements and proeessing yields

and losses of growing cualls are projected below:

Baldini et al, (1953a) found that the proteln require-
ment of the growing quails upto six wesks of age was not more
than 20 por cent when the dlet was supplemented with vitamin Bm
and antibiotics. A supplement containing visamin 3312 and
antibiotic, aureomycin, had a beneficial offecc on the growth
and livability of the quall when included in low protein diecs,
When fod diets containing protein percentages of 280.5, 24.4
and 20.5 the body welight upto six weeks for quails, during
growing period were 98, 27 and 82 g respectively and mortality
per cant were 9, 6 and 46 and fesd per gain were 3.36, 3.18
and 3,42 respectively. The authors also reporied that the
addition of an antiblotic and Byp vitamin supplemcnt to the
20 per cent protein diet resulted in grouth equal to thac
obtained with the 28 per cent protein diets but with the con-

sumptlon of legs feed and less proteiny

Baldini ot al. (1953b) confirmed their earlier finding in
another ewperiment thabt the protein regquizrenant of the growing
gualls upto six weeks was not more than 20 per cent of the
diet provided the amino acid, lysine is supplied in adequate
amounts The lysine requirement of the growing guaill was
estimated ko ba 1.3 per cent of the dieh when the protein level

was 20 to 24 per cent.

An energy level of 2970 KCal MB/kg dict was suggested for
guall starter diets by Scott (1966).



Weber and Reid (1967) conducted & serles of three
experiments to study the protein requirement of young coturnix
quail to five wesks of age. The sole protein source was
soyabean meal (44 per cent protein) supplamented with
methionine. The flrst and second experiments used protein
levels from 15,1 to 28.8 and 13.5 to 36,3 per cent respectlvely
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 isocaloric.
The dietary level of productive energy was 2068 KCal/kg. The
first experiment revealed that a significant increase in body
weight was obtained with each added increment of protein upto
a level of24.5 per cent. Feed conversion was inversely related
to dietarvy protein level., Birds fed the 15.1 per cent protein
diet had a feed conversion of 5,00 compared with a fewd con-
version of 4,19 and 3.88 at 24.5 and 28,8 per cent protein

lovels respectively.

In the second experiment with dietsry protein levels
ranging from 13.5 to 36.3 per cent, the 24.6 per cent protein
produced a significant increase in growih compared o 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 xate leveiled off at

23.3 per cent protain,

Based on the results of these experiments they suggested



that with the types of diets and amino acid levels amployed,
the dietary protein requirement of coturnix quail to five weeks

of age was not in excess of 23 to 24 psr cent.

Gropp and Zucker {1969) in their experiment with Japapese
quails fed diets containing protein levels of 10, 15, 20 and
25 per cent (from 3=6 weeks age) and reported that at 6 weeks
age quails weicghed an average of 95,4, 107.1, 109.8 and 111.9 g
respectively. Feed conversion with 10 per cent protoin was
significantly worse thon.for the other feeds., They further
reported that females gained significantly more weight than
males on cach feed and with 25 per cenf protein level they
gained 12 per cent more than with 15 per cent protein while

cocks gained only 3 per cent. ‘

Vogt (1970) observed that the protoin regquirvement of
starter quail was not more than 26 per gent in the dict con-

taining 2890 KCal MB/Kg.

Lepore and Marks (1971) reported that growing quail
require an energy level of 3080 KCal ME/kg and 24 per cent

proteln in the dict.

National Research Council (NRQ, 1971) tentatively
rocommended 24 per cent protein in the dlet of growing quail
upto three weeks of age and to be reduced ve 20 per cent £rom

3 weeks of age onuwerds.

Reviewing the nutritlion 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.



Vohra and Roudybush (1971) conducted an experiment to
determine the effect of various levels of dietary protein
viz., 20, 25, 30 and 35 per cent on the growth and subseguent
agg production of the coturnix. The body weights of the
coturnix fed 20 per cent dictary protein level was not aiffe~
rent Statistically f£rom those fed 25 per coent, but was lower
than those fed 30 per cent protein by Llfth week of age. Wo
significant differences were cbserved in the body weight of
coturnix fed 30 or 35 per cent protein, By the sixth week,
the body welghts were ststistically of the same magnitude for
all the groups. In conclusion;a dietary level of about
25 per cent protein and an energy level of 28280 KCal MI/kg
diet had been recommended by them for the feeding of growlng

9

and laying coturnix,

andrews gt al, (1973) conducted two experiments in
batteries with raised wire floors to study the protein reguire-
ment of Bobwhite guail chicks, Quail chicks were fod protelin
levels ranglng £rom 20 per cent to 30 per cent in a corn-soya
dlet. In the First experiment with protein levels of 20, 22,
24, 26, 28 and 30 per cent, the body weight at 8 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 x 2,3 ¢ respectively and in the second axperiment
with the same proteln levels the weight averaged at 6 week age,
81,3 & 2,45 94 + 1.8, 99.7 +

Y o

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 11B/kg diet satisfactoraly with a protein level s
28 per cent.

Axuan and Young (1976) obsexrved that gquall chicks fron
one t0 ten darys of age required 25 per cent dietary protein
and 2400 KCal ME/kg diet. When the distazry protoin level was
maintaeined at 25 per cent, increasing the MO level of the dict
upto 3000 KCal/kg did not signiflicantly reduce the growth
{P£0,05). Feed intake was significently reduced (P /0,.05)
when the metabolizable energy of the diet uas increased above
2850 KCal/kg and grouth was decreased when the dist concained
more than 3000 RCal/ko.

Based on the roview of research garricd out on nutrlent
requirements of Japanese qualil Panda et al. (1977) summarised
that the protein and encrgy requirements were 25 per cent and
3000 KCal ME/kg respectively upto 3 weeks of age and Erom 4 Lo
5 weeks of age these vere 20 pver cent and 2700 KCal ME/kg res-

pectively.,

Wilson et al. (1977) conducted two experiments to deter-
mine whether Bobwhite quail chicks would adjust feed consump—
tion according to erergy intake from hatching to five wecks of
age, Three starter diets which werc calculated to contain
2850, 3010 and 3170 ¥Cal ME/kg and 26, 27.4 and 28,9 por cent
proveln were fed throughout the £ive week experiment. The
study indiceteqd that Bobwhite quail chick responds to dietary
energy levels an a manner simdlar to that of chicken. The

study also indlcated that there was a tendency for decreased
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aalorie consumptilons but more efficient utiligation of energy

and protein consumed,

studies were conducted by Marks (1978) to investigate
the growth patterns of twd selected quall lines and a control
line after long term selection for hich 4 week hody weight.
The treatment 1 (control diet) consisted of a 28 per cont
protein dist from O to & weeks of age, troeatment 2 consisted
of a 28 per gent protein diet from O to 2 weeks of agé followed
by a 20 per cant proteln diet from 2 to & weeks Of age,
treatment 3 consisted of & 20 per cent provein diet from 2 to
6 weeks of age and treatment 4 consisted of 20 por cent protein

diet f£rom 0 to & weeks of age.

Six week body welghts of selected lines £eci} treatment
three were equal to or superior (100 to 104%) to body weights
of birds feod treatment 1. These data suogested that compensa-
tory growth ocours in quail follouing under nutyition From
0 to 2 weeks of age on a low protein diec (20%) and that fast
growlng line selected for a high 4 week body weight are come
parable in demonstrating greater compensatory growth than

non=gelected control iine.

Panda and Srivastava (1978) conductod an experiment with
arowlng qualils from day old to six wecks of age employing
18, 2%, 24, 27 and 30 per cent protein at an enordy concenbne
pion of 2800 KCal MB/kg., The body welghts obtained were
7742 & 2.75, 91.1 £ 1,25, 102.2 + 1.43, 106.3 % 1,18 and

109.6 + 1,38 g with feed consumption of 331, 353, 371, 392
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and 396 g and feed efficlencies 4.74, 4.21, 3.90, 3.94 and
3,87 and mortallty per cent 16,3, 12,5, 2.5, 8.3 and 3.8 res-
pectively for the above mentioned protein levels from O to 6

weeks age.

Panda et al. (1980) observed that the body welght -grewth
was maximum during the first 4 weeks of age and reduced con-
siderably thereafter. The feod used for the study contained
a protein per cent of 27 and metabolizable energy of 2800
KCal/kg. With the increase in age, feed efficiency decreased
and after the 4th week the ratio bocame failrly wide indicating
that the econcmical zene of quall 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, B5,56, 110 and
123.29 g respectively with mean body woight gains of 11.51,
12,19, 30.95, 24,0, 24.44 and 13.23 g respectively. The mean
feed consumptions por week were 24,48, 42.64, 81,71, 100.15,
142,82 and 151.53 g with feed eifficiencies of 1,329, 2.192,
24417, 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 tesved
by Srivastava gt gl. (1980b) on two groups of male and £wo
groups of female qualls from 3 to 5 weeks age., wWeight gain
were influenced significantly (P 0.05) by dietary protein,
whereas feed efficiency was influenced signlficantly (»Z.0.05)

both by protein and energy content of the diet. Increasing
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the proteln conkent of the diet from 24 to 27 por cent did

not significantly (P/ 0.05) influence the welght ¢ain. Beétter
efficiency of feed utilization was obtained on diets contaln-
ing 24 or 27 per cent protein and 2800 XKCal ME/kg than on

other diets. Wo differences due to sex were obscrved in the
requixements of protein and energy. It was concluded that the
protein content of growing quail diets may not be greater than
24 per cenc during four and f£ive weeks age. ILowering the
energy content of the diet from 2800 to 2600 XCal ME/ky resulted

in decreased feed ubilizacion.

Srivastava gt al. (1981) conducted an expewiment €o 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 28350 RCal !TB/kg without broiler concentrate)
and three experimental diets (using broiler concentrate with
or without vitamin and mineral supplementation) werc prepared.
Por the three experimental diets proteln and energy levels
were 26.4 per cent wich 2888, 26.5 per cent wivh 2880 and
27.1 per conc wich 20850 XCal MG/Kg respectively. It was
observed that the average body welght and feed efficiency retio
on control starter diet and on broiler cancentrate with or
without vitamin plus minersl supplementation revealed no
significant difference from ¢ to 6 weeks of age. Although
Zeed consumption in the control was high, it was compensatod
with the corresponding rumerical improvement in hody weight.

The average body weights for control and the three ewperiments
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were 132.3, 127.6, 126,5 and 128.9 g zespectively for O to &

weeks of age. The feed efficlencies were 4,17, 4.08, 4.11 and
4,18 with a total feed consumption of 581,30, 521.7, 519.7 and
539.1 g respectively for the control and the three experiments

from 0=-6 weeks of age.

An cwperiment was conducted by Farrell at zl, (1882) to
study the calorimetric measurements of the encorgy and nitrogen
metabolism of Japanese guall and it was observed thac expressed
per wnit body weight, food and metabolizable energy intake and
body weignt galn decreased between 2 and 3 weeks of age, but
remained constanc thersafter, No differences were observed
betweenp sexes for any variable neasured, EBificiency of utili-
zatlon of metaboliszable energy for energy retention was only
0433 {(majority encrgy was retained as proteln tissve)., Nitrogen
retention (g/d) increased with increasing dietary '17' intake
hut when expressed as a proportion of N intake, declined from
0.46 at 2 weeks to 0.33 at 4 weeks, Fat retention increased

substantizlily during week 4,

A study was conducted to cxamine the protein reguirement

of young endangered masked Dobuhite quail (Colimus

vivginisnusridywayi) by Serafin (1982). FPFive practical start-
ing rations containing 24 to 32 per cent proteins were fed
alon§ and supplemented with methionine for 5 weeks. Supple-
mental methionine significantly improved growth of guall fed
dlets gontaining 24 and 26 por cent protein. Inoreasing the

protein level improved growth of guail 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 £rom four to five weeks of age cmploying 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-
significent improvement. The mean body welghts and feed
efficlencies at 5 weeks of age, for calorie-protein ratio of
133, 117 and 104 were 99, 103 and 105 ¢g; and 4,41, 4.08 :nd
3.96 respactively. The guails fed the widest calorie-protein
ratlo diet gailned significantly less rapidly than the other
diets., Total feed consumption was slightly lower but the
amount of f£ced consumed per unit weight goiln was greater when
the high calorie-~protein ratio diet was fed which reduced
significantly with the decrease in caloxie-protein ratio to
117 or 104.

lee gt al. (1983) carried out an experiment to determine
the protein requirement of breeding Japanese quall in the
tropies. The quaills were given diets with mcetabolizable energy
2600 KCal/kg and with protein 18, 206, 22, 24 or 26 per cent,
from 5 weeks old. It was concluded that breeding gualls reared

in the tropics require a protein per cent now more than 24.
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Phogat and Chopra (1984) reported that quall need 27
per gent protein and 2800 XCal ME/kg during starter period
(0-3 weeks) and 24 per cent protein and same energy level

during grower period (4-5 weeks).

Zelenka gt al. (1984) fed qualls from seven days age
diet containing 26, 24, 20, 16 or 14 per cent protein and
observed that 26 per cent provein resulted in reasonably con-

stant body weilghe,

Sinha and Vezma {1984) in thelr experiment with growing
Japanese guails employing similar lsoenergetic diets contain-
ing 24, 26 or 28 per cent crude protein givén 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 f{eed conver-

slon efflciency were nct significant.,

Eliasvila gt al. (1985) conducted an experiment to
evaluate different diets for fattening quails. After recelving
starter high in energy and protain 4 groups of 380 Japanese
qualle were switched between days 13 and 18 to £attening feed
high in metabolizable energy and protein, 2880 KCal ME/kg and
24.3 per cent or low in boch, 2642 KCal ME/kg and 20,8 per cent
or high in one constituent and low in other. BAll variants
included malze, soya, fish meal and meat meal. Feed intake
and final body weight at 33 days differsd little among groups.

with high metabolizable energy weight gain peaked in week 4
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and with low metabolizable energy in week 3. Subseguent
wedght godn patbtern depended on protein level, decline being
more graded with low proteins A high MEiCP ratlo produced
irregular growth cucves with deficient protein supply limiting
£lnal growth. Curves were similar with a low ratio, but

£inal body weilght was less affected. Owing to energy produc-
tion from part of the excess proteln with intermediate ratlo,
growth curves were rore irregular, Feed conversion differed
little among treatments, but curves wsre more irregular with a

high ratio than a low,

\

A study was conducted to investigete the influence of
reducing the protein levels during dlfferent stages of growkh
on performances and meat grality at Central Avlen Research
Institute {(Anon., 1986a)s For the studyy day old quall chicks
of meat lire reared on diet containing 27 per cent provein
at 2800 RCal ME/kg were offered one of the two diets containing
25 or 23 por cent protein after 2, 3, 4 weeks of age. The
results indicated that the live welght and feed efifcicncy of
birds were not found to he 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 Gffi-
¢lency 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 distary treatments.

Babu et al., (1986) ;"m their experiment with Japanese quails

from zexo to six weeks of age, employing protein levels of



18

I
i
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, at

a gonstant energy level of 2700 KCal ME/kg, obscrved that For
|

optimum body weilght gain and feed effaciency the protaein
requirement was 26 per cent for starter and 23 per cent fOF
£inisher diets. They also observed that the dletary prote%n
level had no effect on feed consumption, but higher 1evels‘

pronoted better feed officiency.

A level of 27 per cent protein and 2800 XCal ME/kg is|
recomnended 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 (Fanda, 1986).

Ulmek (1986) while reviewing the nuitrition of Japanese
queil surmarised that quall regulres ration containing 3200 to
3400 XCal ME/kg, if the protein lovel is about 25 per cent.
However, a level of 25 per cent dictary protein vwas recommgnded

for optimum growth,

It was reported that the average total feed consumption
|
per quall upto five weeks were 421.4, 412.4 and 408.1 g and

the feed efficlencies were 3,16, 3.13 and 3.23 for diets cgn—
|
taining protein levels of 30, 27 and 24 per cent respectively

‘feed

(Anon. ,1986a) and also reported that the average cumulative
|
intake and feed efficiency ratio both increased significantly

with increase of age.
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¥ield and losses

Amon et al. (1970) processed the Bobwhite quails in lots
of 50 at 10, i2, 14, 16 and 18 veeks of age and reporked that
the ready to cook yields averaged 71 per cent and were similar
for birds of 21l ages and hoth sexes, The meat bone ratio' for
birds of each sex incroased with age. Dawson gt al. {1971)
carried out an experiment to study the procassing and yileld
characteristics of Bobwhite guail. The quails were processed
at 10, 12, 14, 16 and 18 weeks of age and observed that at
10 weeks of age live weights of males and females averaged
156 g and at 12 and 14 weeks of age males outwelghed the females
but at 18 weeks of age females averaged about 5 g more than
mazles, The yield and dressed weighe were the same £or males
and females and increased from 89 per cent at 10 weeks of age
+0 92,5 per cent at 18 weeks ol age. The ready to copk yields
increased slichtly £xom 10 to 18 weeks of age averaging

71 per cent,

Jones gr al, (1979) conducted an axperiment with 0y
varlcty of Japanese guall te study the carcass yield and
reported that live weight everaced 164 g at 9 weeks of age and
148 g after a 15 hx period without fecd and vaktor. Carcass
vicld was caloulated 2o be 69 per cent based on pre-shrink
welght and 77 per cent after feod and water wlthdrawal. 2
164 ¢ coturnix quail yielded a carcass welghing 113 g + 8.44

carcoss welght was desired by the consumer,

A shrinkage of 7.2 per cont was observed when S week old
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Japancse quails were starved for 12 hours before slaughter

{Choudhary, 1978},

Pandey et al. (1979) studied the effect of pre-glaughter
characteristles and cut-up-parts of Japanese quail, the £ollow-
ing results were obtained. Japanese guall of £ive wecks old
vere fasted for 0, 8, 12 and 16 hours hefore slaughter. The
per cenc weight losses due to 8 and 12 hours fasting wexc
4,44 + 0.33 and 4,68 % 0,41 respectively and 16 hours £asting
caused a welght loss of 11.1l + 0.39 pex cemt. The dregsed
walght per cent for a live welght of 112.75 2 2.11 fasted for
12 hours was 87.17 4 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 por cent for the con-
trol onc and fasted ong (12 hours) were 69.42 i Q.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 £ 0.103 and 5.43 4 0.24
and 2.51 & 0.17; and 4,16 £ 0.26 and 5.68 % 0 243 and 12,82 «
0.52 and 19.66 1+ 0.39 respectively.

The percentage cut-up-parts for the control were 30.55 &
0.7y 13,03 £ 037, 9.85 & 0439, 951 & 0.40, 25,74 & 1,28 and
4.8 & 0.45 for breast, thigh, drumstick, wing, back and nock
respectivaly and the same for f£asted bilrds were 30.49 i 0.33,
12.84 & 0462, 9.80 % 0.32, 11.39 * 0.40, 24.76 % 0.86 and
5.02 & 0.22 zespectively.

Singh and Panda (1980) roported a2 significant iagcrease

in dressing percentage upco 6 and 7 weeks vhile Singh et al.
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{1980) noted an increased meat yicld of quail from 5 to 6 weeks
and rcemained rather constant thereafter yielding 78 per coent
edible meat. It was also reported that in quails sex had no

significant effect on live welght upto eight weeks of age.

Singh et gl. (1980) carriod out an exveriment to study

the slaughter characteristics of Japanese quall (Coturnix

coturnix japonica) at different stages of growth. Sixteen
quails f£rom each sex at 5, 6, 7 and 8 weeks of age were pro-
cessed and it was observed that sex had no gsignificant effect
on live weight upto 6 veeks but females significently outweighed
males afterwards. Younger birds tended to have more shrinkage
per cent due to statvation. Dressing percentage increased
significantly upto 6 and 7 wecks in females and males respec-
tively. Evisceration per cent was nearly the same in both sexes
upto six weeks, but the samc in males was significantly higher
than females during later pericd of growtch, Females of the
same age had higher percentage of giblets than males, Total
offal per cent increased significantly in femaleg than males

at 7 and 8 veeks. 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 wesks
of age were 1i3.0 + 2.46 and 128.7 i 1.84 respectively. The
perecentage shrink, dressed weight, evisceration, giblet and total
ofifals at 5 and 6 weeks were 8.4 £ 035 and 8.9 % 04243 88,3 +
0,31 and 91.8 % 0.26; 67.2 & 0,37 and 70.3 & 0.35: 6.6 + 0,11
and 6.1 # 0.0B 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, back, wing and neck at 5 and 6 woeks were 38.3 &
0.31 and 39 & 0.37; 14.6 & 0.21 and 14.8 & 0.14; 10.6 & 0414
and 10.5 = 04205 15.3 £ 0.26 and 15 & 0.17; 11.2 4 0.2 and
11 £ 0.17 and 7.2 4 0413 and 7.4 % 0,13 respectively.

srivastava gt al. (1980a) conducted experiment o study
the optimum slaughter age of quaills. Day old quail chicks
were reared on starter diets containing a calorie-protein ratio
of 95 with a metabolizable energy of 2800 KCal/kg from O to 8
weeks of age. Weekly hody weilght gain was found to bo signi-
flcantly reduced afver 6 wecgks of age, No difference in evi-~
sceration percentage could be noticed from 4 to 8 weeks of age.
Meat to hone ratio increased significantly at 5th weaek of age.
Judges preferred meac 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 guall
can be slaughtered at 5 weeks of age for meximum return and

meat quality.

Studies were gonducted by Edward (1981) to determine 4if
feeding quails with dietg varving widely in calorie-protein
ratlo during the period of rapid growth rate would have a sige
nificant effect in body composition.b Five dists varying in
protein levels from 15 to 30 per cent and containing approxi-
mately 3200 KCal ME/kg were fed for siz 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 wecks



of age in experiment 2., Results indicated that more than

24 per cent protein was needed in the diet for matimum growth

rate. ]

singh et al. (1981) reported that there was significant
(P£0.05) increase in total meat yicld of the carcass £rom
5 o 6 weeks of age in both sexces and remained rather constant
thereafter. Total adible and inedible compoacnts of the carcass
were approximately 78 per cent and 22 per cent respectively.
Meat to bone ratio was significantly (PZ0.05) highezr in both
sexes at 7 weeks of age and remained constant thereafieer, Of
the various components of the carecass, the broast contained
highest per cent of meat followed by thighs, drumsticks, backs,
wings and neck. There was significant (PZ 0.05) increase En
Lotal meat yield of the carcass from 5 o 6 weeks of age in
both sexes and remained rather constant, thereafier with gorres-
ponding decrease in beny portion., Meat to bone ratio increased
significantly (P/ 0.05) in both the soxes takewn togecher £ill

7 weeks of age and vemained constant thoreafier.

On an average breast and thighs accounted for 67.5% of
aedible meat. Drumstick yielded 11.4% of edible mcat while back,
neck and wings supplied 21%. The meat-bone ratio at f£ive and
aix weeks of age averaged 2.4 x 0,08 and 3.4 * 0.07 respcetively

for males and that for females averaged 2.6 % 0.08 and 3.3 & 0,12

at £ive and six wesks of age respectively.

Srivastava and Panda (1982) reported that vhe dressing

vield was not influenced by the distary treatments vhen guails
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were fed three dietary calorie~protein ratio (104, 117 and 133)
each at 2800 KCal ME/XKg, during growing period f£rom 4-5 wdoks
of agd. The dAressing, evisceration, giblet and total offﬁl
percentages at 5 weeks of age for the calorie-~protein ratio
104, 117 and 133 averaged B83.3, 89,7 and 89,3; 65.6, 65.2 and
663 7.2, 7.5 and 7.33 and 28,1, 27.3 and 26,1 respectively.

The effect of different dievary caloris-protein ratio

{55, 105 and 115) =ach at differcnt energy levels (2600, 2800
and 3000 KCal ME/Kg) at slaughter age and subseguent production
performance of quall broilers (upto 5 veeks of age) wvas studied
{(Anon,, 1983). It was obsexrved chat body welght of guail was
affected significantly by different calorie~protein ratio and
energy levels of the diet. Within the energy levels body weilght
and feed efticiency decreased with increaso of galorle-protein
ratio of the diet. The results indicated ithat broller (uails
periorm well at slaughter age of 5 weeks age with calorie-pro-

tein ratio of 95 at 2800 to 3000 Klal ME/kg.

Three dietary proteln levels (25, 28 and 31 per cent) at
a constant level of 2800 KCal ME/Kg woere tested each on :oFr
groups of 20 day otd quail chicks of meat line to 11 weeks of
age (Anon,., 1983). The vesults indicated that the weekly body
waight gain reduced significantly in all the dietaxy treatyents
after 5 weeks of age and no difference could be noticed in
dressing percontage of th; birds in all the Aletary treatment

at any age. |
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Baranovska et al. (1983) suggested 73 days of age as
optimumn for slaughtering quails. The body weidht for malos
and females averaged 108,5 and 133 ¢ respectively at 73 days
of age. The weight of breast muscle as per cent of body weight
averaged 16.9 and 15.9 and leg muscle averaged 7.2 and 8,1

reapectively for males and females. '

The qualls (both males and females) oOf 4, 5, 6, 7 and 8
weeks of age were employed to study the effect of age and sex
on slaughter characteristics by Choudhary and Nahadevan (1983).
and observad that the females were heavier than the males at
7 weeks of age and there was an upward trend in dressing per-
centage from 7 to 8 week in case of males vhereas in females
the dressing percentage continued to be nearly same in all age
groups, The shrinkage per cent differed betwaen diff@r@nt}age
groups and betueen sexes of same age group only at 5 wesks of
age. It was also noticed that the différences in mesn live
weight between sexes were non-significant upto 6 weeks of age.
The blood volume varied with age and welghts When the body
welght 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 wecks of age.
The data for various slaughter characteristics obtalned bylthe

above workers were shown below.

[
The mean live weight for males at 5 and 6 weeks of age

ware 86,77 £ 1.71 and 114 4+ 1,08 g respectively and for
females these were 86.3642.36 and 114,742.26 g respectively,
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The shrinkage per cent at 5 and 6 weeks of age for male
and femesle were 8.34 % 0.64 and 4.88 % 0,303 and 7.17 £ 0.30
and 4,52 % 0.22 respectively. The pereentage blood, feather,
dressed, eviscerated and total offal for malés at 5 and 6 ueeks
of age averaged 8.60 % 0.43 and 4.81 + 0.15; 5.80 X 0.44 and
10.04 % 0.36; 85.58 + 0.21 and 85.48 + 0,303 58.89 + 0.75 and
61.94 # 0.28 and 32.82 1 0.36 and 30.58 % 0.31 respeClee;y
and for the females the above values ak 5 and 6 weeks age wore
8.55 + 0.25 and 4.93 # 0.14; 5.79 & 0.39 and 10.26 & 0.26;
85.52 £ 0.28 and 85,04 # 0,28; 59.10 % 0.38 and 61.48 + 0.36

and 33.27 % 0.37 and 30.92 g 0.35 respectively. |

Narshari et al. (1983) reported siguificant differences
in body welght and ready to cook yield based on age and sex

of Tthe Japanese quall, |

Sato gt al. (1983) carried out an experiment to study the
genetic parvameters of live, eviscerated crgans and muscle
welghts in Japanese guail males, Slaughtering the quails at
8 weeks of age showed that cthe live weight (g) and per cent
eviscerated carcass and dressed averaged 91.02, 65.24 and 71.62

respectively.

The live weicht (g), per cent shrinkage, evisceration,
giblet, blood, feather and total offals averaged 128.70 + 2.17,
937 £ 0442, 65.60 * 0.33, 7.05 % 0.12, 3.95 + 0,10, 4.65 % % 0,22
and 27.35 % 0.30 respoctively for Japanese quails of both gex

I
at 5 weeks of age (Anon,, 1985). ‘

Chidananda gt al. (1985) collected data on groups of
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10 males and 10 females killed at cach ages 5, 6, 7, 8, 8 gnd
10 waek and reported that meat percentage of the carcass
increagsed significantly upto 7 week of age (63.06%) to the
maxinum at 9 weck of age (64.38%). The meat-bone ratio
increased significantly at 9 week, with values at 8 week not
gignificantly differcnt from at 9 week and values at 7 wegk

not significantly difered from those at 8 week.

Sreenivasiah et al. (1985) reported that percentage
dressed weight and giblet for Japanese qualls at 6 weeks of
age averaged 60 to 65 and 5 to 6. The meat~bone ratio at the

same week averaged 3.94, i
|

Singh and Panda (1985) stated that the per gent yields
of tandoogi guail over eviscerated welghts were not signifi-
cantly affected by the age of the birds, However, the same
increased with lncrease in the age of bird. During 5th and
6th week of age tne mean live weight (¢), percentage eviscera-

M pion and yield were 113.30 & 4.03, 56.84 % 0,84 and B2.55 %
1.62; and 120.70 £ 2.60, 67.66 + 0.84 and 83,96 4 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 XCal ME/kg on
4 groups of 20 quail chicks ecach of meak line to 11 weeks Pf
age was studied (Anon., 1986a) and was observed that body weight
gain in both sexes increased significently upto 9 weeks of age,
although the rate of gain decreascd sharply after 5 weeks of

> .
age under all dietary treatmencs.



The vields of slaughter i.e., shrinkage, ready we cook
weight, glblet weilght and total offal weight were all found
o be significantly influenced by age buc not by distary |
protain levels except for giblet weight. With the ad.vanceL
ment of age the shrimkage and giblet porcenbtages were redulced
showing minimum values at £ifth and seventh week, regpectively.
Ready to cock per cent and total offals incyoased with ez
vield at 5 week and 9 week of age, respectively. The carcass
component welght and meat vield data also were nct found tl‘o be

influenced much by dietary treatments. !

The day old quail chicks of meat line reared on diet f‘
containing 27 per cent protain at 2800 KCal tiE/kg were ofﬁ%ereci
one of the two dlets containing 25 or 23 per cent dietary ‘\
protein aftor 2, 3, 4 weeks of age and the resuite indicated
that the live weight and feed efficioncy of birds were noij
found to be influenced by any of the dictary treatments 'I
except for poor performance in groups which received 23 pt?r
cent proteln after 2 woeks of age {Anon., 1986a). The yiélds
of slaughter such as per cent dressed, ready o cool, glblet,
and total offal weights did not differ between the cﬂ:!.et:axrgl

regime (Anon., 1986a). |
1

Panda (1986) suggested that the ideal commarcial age of
marketing guail for meat is sbout 5 weeks. It was noticed
that the ready to cook percentage in gualls aged 5 to 8 we,l.e}:s:
varied £rom 70 to 75 per cent. The author also reported that
of the various components of the carcass breast gonstitused ihe
highest cut £ollowed by back, thigh, wing, drumstick and %‘xeck.

|
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Tservenl Gousi and Yannakopoulos (1986) conducted an
experiment with Japanese quails of 42 days age to study the
effect of sex on carcass characterlsctics and observed thac
carcass yleld was significantly greater in males than females
although the carcass veight was similar, The breast snd lags
constituted a major proportion of body weight belng 34.6 and
32.1 per cent for males and females respectively, but their
yields were not Iinfluenced by sex. The average caxcass yicld

in males was greater than that of females (75.9 compare to 72.7%).

Mohan gt al. {1986) on =studying the carcass characteristics
and keeping quality trials of male and female Japanese quail
at 6 and & week of age observed that irrespoctive of age, the
female Japanese quall had shown superdority in slaughter welght,
ready to ¢cok yield and meat-bone ratic over males. The edible
vield had increased with advancement of age. The mean slaughter
weight {g), ready to ¢ook yield (%) and meat-bone ratio of
male and female (combined) Japanese guail at 6 waek of age
were 129.1 % 1,76, 71.4 + 0.44 and 3.57 4 0.05 respectively.
The above values for 8 weeks were 143.2 4 2.91, 73.5 & 0.54

and 4.26 1+ 0.09 respectively.
Chemical composition of guall meat

A good quallty of meat should possess tenderness, julci-
ness and desirable flavour (Lawrie, 1966). These gqualities
mainly depend on the phssio-chemical properties, level of
proteins, fats and other cnemical constituents present in

the meat,
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Amon et al. (1970) reported chat the prowimate composi-~
wion of proteln, fak and moisture uwore not influenced by age
or Sexts

Dauson gt al. (1971) alse reported that protein, fat and
moisture did not vary significantly among age groups or hot-

ween sexss of Bobwhite quails.

Marks (1971) observed that fab content of the carcass of
4 week old quall wag not influenced by sex or feeding dlecs
varying from 18 to 30 per cent protelm with a netabolizable
onergy per ccnt protein rabic from 160-~92, It wag also chserved
that neither protein nor water content of the carcess of 4 week

0ld quail was influcnced by the protein lovel of the diet.

Lepore and Marks (1971) found that the fat content of the
carcass Increased ropidly at 6 and 8 weeks of oge. It vas also
noticed that tha age influenced the water content of the car-
cass and there was slight trend for the protein content Lo
increase with age.

Srivastava gb al. (1980a) ln an ewporiment with quails
employing starter diet containing a calorlew-protein gratio of
95 with a metabolizable energy of 2800 KCal/ky from 0 té & weeks
of age observed that molsture concent reduced and fat contont
Increased significantly at 6 weeks of age.

No positive correlation was obtaingd between the calorice
protain ratlo of the diet and lipid content of the carcass,
when qualls were given diets varying in protein levels fraom
15 to 30 per cent and metabolizable encrgy of approximately
3200 KCal/kg for 6 weeks in experiment I and 7 weeks of age
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in ewperiment II (Bdward, 1981), The incrcasing level of
protein in the diet caused faster growth rate upto highest
level fed. Sex did not have any significant effiéct on the
carcass composition. The author also reported that the daks
on body composition at all of the various ages studied in the
experiments indicated that quail differ from the chidken 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 quall receiving high protein ration just the opposite
situation that is seen in chick. The worker explained that
the Japanese gualls are very active and the carcass fat stays
very low until the bird reaches maturitys A very high rate
of activity by the quail pactially explain the high protein
and amine acid requirements ©of the quall compared to the

chicken.

Farrel gt al. (1982) roported that nltrogen retention
increased with increasing dietary nitrogen (N) intake, bhus
vhen expressed as a proportion of N intake declined from 0.46
at 2 weeks to 0.33 at 4 weeks, PFat retention inoreased sube
sequently during week 4. Carcass analysis showed that fat,
protein and ash were higher for qualls 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 +o body waeight gain as the broi=-

ler chicken; the difference chn probably be explained mainly
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. by the large difference in physiological ages and the related

contribution of maintenance energy roguiremant.

srivastava and Panda (1982) conducted experiment ia
guails employing thrce dietary caloriewprotein ratic (104,

117 and 133) each at 2300 XCal ME/kg during growing period
from 4 to 5 veeks of age and reported that the troatments had
aignificant effect on moisture and f£at coatent of the quail
meat of both sexes. Though, thers was & gradual increase in
meat protein with dscreasing level of galoxigeproteln ratio
in the dlet it was found to bo significantly differzcent. Fat
content wag the lowest at calorie-protein ratio of 104 in
both sexes.

The average moisture per cent f£oy males were 75,35, 75.79
and 76.52 for the diets containing caloriew-protein ratio 133,
117 and 104 respectively. The protein and fat percentages for
these ratlo averaged 18,33, 12,16 and 19.20 respectively; and
1.72, 1:69 and 1.54 respectively in males,

In females the moisture, protein and f£ab per cent averaged
7340, 73.88 and 74.87; 20.45, 20.79 and 21,03; and 2.7, 2.59
and 2.38 for the threoe dietary calorie-proteln ratlo respec-
tively,

It was roperted thac the rioisture, crude proteln, ether
extragtives and total ash perxcentages averaged 77.56 + 0.15,
18,27 + 0,20, 1.756 + 0,07 and 0.92 + 0.1l respactively for leg
muscle and the same for breast ruscle averaged 76.42 + 0.08,
19.64 % 0,34, 1,539 & 0,03 and 1.02 + 0.09 respectiveiy
(Anon., 1985}%,



The éffect of three dietary proteln levels of 30, 27

and 24 per cent at a constant energy level of 2800 KCal ME/kg
on 4 groups of 20 guail chilcks 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 gomposition 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 ¢arcass fat was
found at 5 week of age. Retween sexcs, carcasses of male

qualls were found to contain more f£at than females.

Day 0ld queil chicks o meat line reared on diet contain-
ing 27 per cent protein at 2800 KCal ME/kg uere offered one
off the two diets containing 25 or 23 per ceni dletary protein
after 2, 3, 4 weeks of age (Anon., 1986a) and the results indi-
cated that a significant decreasse in cqarcass fat vith slight
inorease in moisture was observed wlth the decrease of protein
content. of diet after 2 weeks startling period. Maximum £at
was found in the carcass of quails which received 27 per cent
protein diet upto 4 weeks of age. Arbdominal fat, liver and
plasma lipid although followed a similar trend as carcass fat
were not found to be statistically accouncable bhetween the

dietary treatments,

Choudhary and Mahadevan (1986) obscrved that the ether

extract percentage from 4 to 8 weeks of age varied from 2.08
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to 5.,83. The per cent of ether extract increased with the
advancement of age because the intramuscular fat increase
upto a certaln limdlt with advancing age. The moisture por-
centage from 4 to 8 weeks age veried fron 75.09 o 73.12, It
was explained that during growth scme of the moisture is
neplaced by inter-tissue f£at hence the wmoisture content was
showing a downward trend in proportion to fat content. As age

Increcased total ash percentage also increased,

Yoshizane Maeda et al. {(1986) conducted experimeats to
elucidate the genetic variation in the liver lipid content of
Coturnix quail and cbserved that the mean liver lipid content
at 2 and 4 weeks of age were approxinacely 25 per cent on a
dry welght basis in both sexes. After 6 veeks of ace, the
liver 1lipid content of the female was higher than that of male.
Liver lipid content at 4 weeks aged female averaged 22.5 4 2.7
per cent with a live body weight of 76 + 8 ¢ end for male

23.6 % 2.5 per cent with a live body welght of 71 = 7 ¢

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

nutrition influence the plasma protein levels.

Atwal et al. (1964) reported that plasma proteln levels
varied from 3.3 to 6.1 g/100 ml ac 50 days old quails of both
gexeg. Ths 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 quaills
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prlasma protein varied from 3.1 to 3.7 ¢/100 ml, Hirmalan
and George (1972) in another study reported thac total lipid
in the vhole blood averaged 1.B0 and 1.97 ¢/100 nl for male

and female quails respactively.

Nirmalan (1972) carried out an experiment to study the
haematological parameters on the Japangse gqualls and observed
that the body weighus during 3, 4, 5 and 6 weeks of zge in
males averaged 63.8 % 1.12, 80.4 i 0.85, 87.7 % 0.85 and
93.2 # 1,12 rospectively and for females those figures were
65,7 4 1.67, 84.6 + 2.11, 98.8 + 2.86 and 106.7 % 3.37 res-
pectlvely. During first and second week the weights averaged
i8.5 # 0.1B and 39,6 i 1.22 respectively for nen~sexed chicks.
The authors algo found that the absolute blood volume ranged
between 6.26 ml for young quail and 9.77 for the laying hene
During growth there was a degrease in the total blood volume.
The blood volume should be congsidered in relation to the body
welght. The plasma volume (ml) averaged 4.45 4 0,07, 4.64 + 0,12,
4497 & 0.10 and 6.51 + 0.16 respectively for young quails,
adult males, non~laying and laying hens and the plasma volume
(ml/100 ¢ body weight) for these birds averaged 5.91 4 0.07,
4,73 + 0,10, 4429 £ 0.12 and 4.73 4 0.69 respectively. It was
found that the total plasma protein increased with increase in
ages The total plasma protein in the blood of young, adult,
non-laying and laying quails averaged 2.7 & 0.1, 3.1 & 0.1,
347 % 0.2 and 3,5 % 0.1 ¢g/100 ml respectively.

Deshmukh and Suryawanshi (1982) studied the effect of

gonadal hormones on somé haematological paramoters in the
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Rain quail {Coturnix coromandelica) and reported that admini-

gtration of estrogen decreased haemoglobin percentage whereas
tastosterone increased the level of hemogloblnr. Por the cou-
trol groups hemoglobin level averaged 12,40 # 0.22 and 10.40 ¢

0.22 g/100 ml respectively for males and females,
Abdominal E£at

Sadjadi and Becker (1980) found thac abdominsl fat per-
aentages of 107 day old female quails mated and unmated were

3.18 and 3.04 percentages respectively.

The abdominal fat perxcentage f£or quails (both sex) of

% weeks age averaged 0.95 i 0.31 {(Anon., 1985).

Becker et al. (1985a) in the study uvith 58 day old quails
found that the abdomlinal fabt percentages for the sire and
dams of the parents averaged 3.39 £ 1.02 and 1.39 & 0.64 res—
pectively and for the socns and daughters of the progeny che

values averaged 2.75 x 1.08 and 1.23 * 0.565 zespectively.

Becker et al. (1985k) reported the largost loss in abdo-
minal fat weight as 1.10 g and per cent abdominal fat of body

weight as 0.91 in another study.

Darden and Marks (1985) observed relatively low abdominal
£at at & veek of age in quails. The shdominal fat percentage
during 2 and 8 vweeks of age averaged 0,14 and 1.31 roespectively
and the live body weights during 2, ¢4, & and 7 weeks were
37.8, 82.9, 106,7 and 115.1 g respectively.
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MATERIALS AND METHODS

2n experiment was designed and conducted at the Centre
for Advanced Studiles in Pouliry Science, College of Vatorinary
and Animal Sclences, Kerala Agricultural University, Mannuthy,
to evaluate the dletary proteln and energy requiremernts of

meat type Japanese qguail {Coturnix coturniy japonica) for

growih, under the preveiling environmental conditlons of Xerala.

Three hundred and twenty-four cuail chicks of seven days

perﬁmal
of age were selectedqur the experiment. The chicks vere

divided intc nine treatment groups of 36 each. Each group was
replicated six tikes with six cquail chicks each. Allotment of
treatments and replicates vers made ai random. 2Ll the guaill
chicks werae wing banded and housed in idencical cages of

30 cm x 25 cm x 30 cm providing 750 cm® £loor avea in each cage.
The actual floor space availasble per chick In each cage was

100 cmz. Feeders and waterers were provided inside the cages,

The cages wers placed in a well ventilated and well
lighted room. Artificial heat was provided inside the experi~
mental room by suspending 12, 100 watt bulbs f£rom above, at a
helght of 60 cm fxom chick level during second ueek to maintain
a temperature at 33°C (S0°F), During third veek temperature
was reduced to 31°C (85°F) by reducing the numbor of lighted
bulbs to nine, Ffrom fourth week onwards all the bulbs were
removed and only one bulb was provided at the roof level o

provide artlficial light during night hours.
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The cquail chicks vewe housed in cages with a £loor mesh
size of 0.21 x 0.21 an upto three weeks of age and chereafter
they were housed in cages having hexagonal mesh £loor 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
batch of experiment lasted egé;a;weeke. The quall chicks
raquired for the experimentation were obtained from the same

source In order to keep the genetic make up conshant,

Three levels of protein viz., 22, 24 and 26 per cent and
threa levels of metaboligzable energy of 2700, 2800 and 3100
KCal per kg were employed in a factorial arrangement, The
allotment of quaill chicks to dlfferent treatment groups as

well as to different cages weve made at random,

The quail chicks under different treatment groups ware
fed different rations varying in protein and energy content as
outlined earlier. The compositlon of different troatment 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 entixe 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 obtaln the required protein and energy levels of the diets.
The individual ingredients ag well as the mixed rations ware

analysed each time for thelr crude protein and energy levels.
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The metaboligable energy values of the ingredients and rations
were calculated using the prediction equati_on suggested by
Carpenter and Clegg (1956). The availlable carbchydrate was
estimated by the application of anthrone reagent (Clegy, 1956},
The proximate composition of ingredients as well asg the ration
was estimated according to the procedure descrilbed in A.0.A.C.
(1970} .

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

pariod.

The meteorclogical wvariables of macroglimate such as
temperature and relative humidity of the shed, where the
experiment was conducted were recorded monthly. The general

obscrvations were made for three, sim-week pariods,.

Individual body welghts were taken every week end to
gtudy the pattern of body weilght gain under the differeng

feeding regimes.

Feed intake data was recorded at every week end and the

feed eflflciency (feed/weight gain)} was ealculated.

The quail chick mortality during the experimental period

was regorded for assessing the livability.

At the end of f£ifth 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 wers taken for the
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estimation of cut-up parts and from these three carcasses
por treatment were taken at random for the estimation of meat

bone ratlo.

The qualls were slaughtered and dcessed as per procedure
described by Indian Standards Institution (ISI, 1973) and
processing yields and losses were determined. The defeathering
was done completely by manual £ine pluckings The cut-up parts
were separated f£rom the eviscerated carcass as prescrlbed by
Mountney (1983) and proportions of different parts of cargass
were gstimated. The meat-bone ratioc was deraved by separating
the meat manually. The meat from neck was separated irith the
ald of a forceps as much as possible. The skin was included
with meat and cartilagenous materials were included along wlth

the bones for calculation of the ratio.

At the vime of killing blood was collacted for estimation
of serum protein, serum lipid and haemoglobin. The total
gerum protein and haemcglobln were estimaced in Sour samples
collected from each treatment, Modified biuret method
{Inchiosa, 1964) was employed for the determination of total
serum protein and the haemoglobin estimation was done as per
the procedure desoribed by Benjamin (1979) by using haemo-
globinometer. Ithylene diamine tetra acetate (EDTA) was used

as the anticoagulant.

The total serum lipid was estimacved as described by

Josyln (1970) in two samples collécted from cach treatment.

Four ready-ito-cook carcasses from cach treabmont were
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prepared and made into homogenous material for chemical
analysis. Aliquot was used for estimating the moisture cone-
tent and estimation of the crude protein, ether extract and
total ash were carrxied out as per A.C.A.C. (1970) in moisture
free samples,

During slaughter of quails, liver from four guails 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 ucere thawed,
dried and finely ground before analysis. Dstimetion of protein
and ether extractions of the liver samples vere made, employ~

ing the procedure described in A.0.A.C. (1970).

Estimation of abdominal fat was carried out as per the

procedure described by Sadijadi and Becker (1980).

After six weeks of the study, the excreta was collected
from three replicates of each treatmenc for nitrocen balance
studies. The droppings vere weighed and sample was taken for
moisture determination. The balance gquantity was placed in a2
polyethylene bag, sealed and keot in a deep freezer for niltrogen
determination. This procedure was repeated for two days. The
game birds were kept without any feed for tuo days for esti-
matking the endogenous nitrogen loss. Using the data on nicrogen
content of the droppings, feed intake and endogenous nitrogen

loss the nitrogen balanco was calculated.

The data collected werce subjected to statlstical analysis

{Snedecor and Cochran, 1967).



Table 1. Per cent composition of experimental diets

Protein (%) 22 24 26
Ingredients Energy 7 1
(KCal ME/kg) 2700 2900 3100 2700 2900 3100 2700 2500 3100
Diet nmunber I Ix 11z v v VI vii VI IX
Groundnut oill calk 27.00 33.00 34.00 30.00 31.00 32.00 36.00 36.00 37.00
Yellow maize 50.50 57.00 31,00 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
Rlce Bran 10.00 3.00 3.00 14,00 11.00 7.00 14.00 10,00 3.00
Groundmat oil 0650 1.00 6,00 3.00 6.00 9.00 3,00 5.00 7.00
1 Mineral mixture 1.50 1.50 1.50 1,50 1.50 1.50 1.50 1.50 1.50
Common salt 0.50 0450 0.50 0450 0450 0.580 0.50 0.50 0.50
2 Rovimiwx AB2D3(g) 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 valua:-
Protein (%) 22.34 22,01 22.32 24.26 24.26 23,91 25.97 26,19 26.07

Energy (KCral ME/kg diet) 2715.89 2905.96 3105.34 2719,.30 2901.39 310%,16 2718.66 2881.65 3106.90
o~ A 2

g0

1 -~ Poultrymin {Aries agro-Vet Industries Private Ltd.) cvontained calcium (Min) -~ 32,00%,
Phosphorus (Min) - 6.00%, Copper (Min)- 100 ppm, Cobalt (Min) - 60 ppm, Manganese (Min) 2700 ppim,

Iodine 100 ppm, Zinc 2600 ppm, Iron 0.1 and Magnesium 1000 prom.

2 - Rovimix 248 Dy (Roche Products Ltd) contailned vitamins A, 132 and DB at levels of 40,000 I.U.,
20 mg and 5,000 I.U. per g, respectively.

3 ~ Rovimix T=25 (Roche Products Iid.) contained vitamin E 250 I.U. per g of 250 mg

dl -tocopherylacetate,

4 - Liv.52 powder (The Himalayan Drug Co.)
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RESULTS

A 3 x 3 factorial experiment with 22, 24 and 26 per cant
dietary protein and 2700, 2900 and 3100 XCal MBE/kg ag outlined
in the materials and methods, was conducted o decipher voria-
tion, if anv, in the requirement of energy and protein for
quails during growth perlod. The results obtainad arve pre-
sentaed in this chapter.

The mean temperature and humidity {(monthwilse)from
September 1986 to February 1987 (period of experiment) in the
experimental shed is depdcoted in able 2.

Production Parameters

Body weight

The me@an body weight of quails fed the nine different
rations is presented in table 3. The initlal (seventh day of
age) body weight of qualls alloted to the differont Lreatment
group rangad £rom 13.62 to 14,28 g Buk the differences in
body weight among the treatment groups were not gtatistically
slgnificant.,

At second week of age the highest body weighe wag recorded
for quails fed dAletary treatments VII and IX {26% protain and
2700, 3100 KCal ME/kg diet). The lowest body weight was
recorded in qualls fed dlets XIT and VI (3100 XCal MD/ko diet
and 22 and 24 per cent protein). The other treatment groups
were intermediate in body welght (Fig.i). However the statis-

tical analysis of the date ravealed that the nean weekly body



Table 2. Monthulse mean temperature and relative
humidity recorded in the experimencal shed

lonth and year Temperature (70) §§i§§§ve of
Vaximum | Minimun ddity (%)
September 1986 31.0 28.0 B5.5
Ogroper 1966 31.2 28.6 780
Noverber 1986 31,1 28,1 73.0
Dacember 1986 31.8 28.6 68.0
Janhuary 1987 32.2 28.9 56.0
Yebryary 1%87 31.2 28,9 68.0




Table 3. Mean weekly body weight (g) of gquails fed exporimental dicts

Age Trial Experimental diets .

{week) Ho. Htean
z 1z ey ™ v v vit  vimx

7¢h day 1 13,16 13.18 13,28 13,17 13.08 12,12 12.35  13.39  13.12  13.20
initial) 2 16,61  13.61 13,78  13.72 13.72 13.84 18.00 13,17 14.22 13.96
3 1473 15,00 13,33 14.28 14.75 13,89 15.00  14.72 15.50 14,69
Mean™® 14,17  13.93  13.50  13.72 13.85 13,62 14.12  14.09 14.28  13.95
1 28095 © 27.50  25.41 28,768 27.55 27.00 22,77 27,00 96,89  27.65
2 2 2.3 2500 26.05 29.02 5.3 25.22 2.0 .78 3023 0.0
3 32.56_ 32426 26,62 27.0D  28.34_, 25,57 30,39, 30,23, 32,05 22.4
Moan  28.632% 2802530 25382 29.3390037.13%F 25.30% 20,722  28.67%0 20.74F 25.02
1 48,67  47.14 3,78 51.66 47.05 47.42 51132 53,02  49.1¢  48.79
3 2 46427  48.05  40.07  45.94 40.78  41.72 48.15 39,11  S1.11  45.25
3 S1.50 4863 44,47  47.60 48.25 43,26 5190 S1.67  40.25  43.39
Hoan  48.01°  46.67°0 42.77° 48.45%45.38%° 24.1%° 50.26° 51,270 49,40 4740
1 T4.89 70,001 56.05  T5.86 70,13 TD.956 T7.93  70.76 7345  T3.12
4 2 72,78 67.87  60.34  73.67 63.07 G5.63 T9.44  TI.50  T3.28  71.20
3 72,61 70.25 63,71 T1.64 T0.11 63,28 77.55  76.95  72.15  70.06
rean  73.43% 69,247 63.53% 73.72° 69,97 66,630 73.46%  ma.00% 74637 770
1 102.53 B8.49  B9.50  95.17 93.20  92.06 102411  101.50  26.47 95,70
5 2 93.30  B3.33 21.10 91,76 D4.06 88,76 99.11  100.28  S7.22 104.45
3 50.20  $0.27 ©4.33  06.71 37.57  30.60 DT.OT  96.52  92.77  G9.61
MEan  95.40 57,33 02.98  D1.55 20,30 55,81 98,73 99,43 95,32 96,62
1 118.21  103.00 105.70 2110.69 199.03 111.00 124,75 125.73 117.53 113.45
6 2 117.00  122.33 I06.95 119,75 103,90 105.70 121.80  119.58 132,00 113.27
3 113.33 113,72 99.78 167.81 111.86 107.33 115,00 112.0% 108.17 110.12
Pean 115,76 106435 204.14 112,55 108.23 100.00 120,42 110,12 115,90 112.28

Values pearing tho sue superseoripe do not differ sicnificantly
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welght of birds fed dietary treatments I, II, III, IV, V, VI
and VIII were homogeneous., Likewise those recorded in qualls

fed diets I, IXI, IV, V, VII, VIII and IX were alsc homogenaous.,

The body weight of quails recorded at third week of age
showad that the highest body welght of 51.27 g was recorded in
those quails fod diet VIIT (26 per cent protein and 2900 XCal
ME/kg diet). The lowest hody welcht (42.77 g) vas cbserved in
guails fed ration ceontalning 22 per cent protein 3100 ¥Cal ME/kg.
The overall trend of the result suggested that the body wedght
is influenced (P/ 0.01) hoth by the protein level as well as by
the onerxgy level. Qualls fed ratlon convalning moge than 24 per
went protein had definitely bvetter body weight. On che contrary
there was a trend towards lovered body weight. as the energy

level was inoreased 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
waeight was recorded in quoils fed diet containing 20 per cent
protein and 2700 ¥Cal ME/kg (diet VII) whereas tne lovest body
weight was recorded in quails fed a diet containing 22 per cent
protein and 3100 XKCal ME/kg (diet IIX)., The statistical analysilc
of the data revealed that both levels of protein and energy in tbhe
diet influenced (P/ 0,01) body weight at this age. The general
trend was that bhody welght increased with progressive ilngrease
in protein in the dler and the body welght decreased as the
energy level increased. Dventhough best hody welght was obtainad

with a diet containing 26 per cent protein and 2700 KCal ME/kg,



the Aifforenge in body weight among the dleks contalning
26 per cone protelin and the thyee lovels of energy employed

in the experimenit were not stotistically signilicant.

At fifth week of agl highest body vexght vas recorded
for the group of qualls fed diev VII concaining 26 npor cent
protein and 2700 KCal ME/Xkg dies, while the lowest was recorded
in the group of quails fed diet contalning 22 per cont protedn
and 3100 RCal ML/kg {diet IIT}. However, tho scatisticel
analysis of tne dava revoaled that nelther protein nor Cnergy

levels significantly influcnced body weight at this age.

The body weight of qualls fed varying levels of cnergy
and protein at sixth wesk of age shoued highest weldht of
120.42 ¢ in groups fed 26 per cent protelr and 2700 XCal ME/kg
{diet VII) wvhile the lowest body woight of 104.14 ¢ was
recorded in groups fed diet IIT gortaining 22 per cent onrotoia
and 3100 KCal ME/kg encxgy. Houever tho statistical analysas
of the data Aid not show any significant influence due to

dictary encrgy levels or protein levels.
Bady weight gain

The body weight galn of guails fed Aifferent dictary
treatments from second to sixch week of age ls prescated in
tzble 4. The statistical analysls of the dato vovealed chab
the body weight gain was rot influenced by the dietary wreace
mencs £from Lhird week of age througn sixth week. However, ivho
weekly body welghe gain duriag the second week of age woas

observed to be influenced (P 0.01) Ly the levels of oroteln



Table 4. HMHean weekly body weidht gein {g) of quaills fed experimental diets
Experimental diets
Age Trisl - o Mean
(vook)  Noo T I Iz v v vI VII VIII P
1 16.10 15,32  12.23  15.61 14.46 13.93 16.42  16.45  13.83 14.93
2 2 12,61 11.33 10.28 15.39 11,78 12.39 15.00  14.28 16,11 13.24
3 17.17 15,97 12.19 13.22 13.76 11.78 15.31  15.51  14.89 14.42
Mean 15.29% 14,2199 11,57% 14.74%® 13,33 12.70° 15.58°  15.41°  14.949° 14.20
1 18.99  18.66 18,08 22.88 18.79 19.63 21.55  23.20  22.36  20.46
3 2 18.97 19.05 16,10 16.83 15,28 15.50 19.66  20.33  19.94 17.96
3 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 20,32 19.17
1 26.23 23,50 22,12 24,19 23.08 23,01 26.67  25.72  24.34  24.32
4 2 26.51 23,41 22.74 27.22  24.70 23.60 31.11  30.61  26.67 26.29
3 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  27.20  25.23  24.23
1 26.59  19.04 22.81 20.31 23,16 21.09 24.23  22.74  23.02 22.55
5 2 20.60 15,81 18.28 18.11 18.41 19.12 19.66  19.11  19.45 18.74
3 17.67 20.00 20.27 16,73 17.69 16.59 19.22  19.58  20.12  18.65
Mean 21,62 18432  20.45 18.38 19.75 18.93 21.04  20.48  20.86 19.98
1 18.75  21.290 20,75 19,65 24,47 24.08 26,58  27.67  26.53  24.31
6 2 28.19  24.92 23,42  27.50 26.42 25.72 25,75  27.08  27.25  26.25
3 27.17  29.08 23.47 26.47 30.58 27.03 24.44  23.81  20.28 25.81
Hean 24,70  25.10  25.55 24.54 27.16 25,60 25,50 26,19 24,69  25.46

Values hearing the same superscript do not differ significantly
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and energy in the dlet, A mean gain in weight of 15.58 g,

the highest gain, was cbserved ia group fed 26 per cent pro-
tein with 2700 KCal ME/kg (Qiet VII). Idikewise a lovest gain
in weight of 11.57 ¢ was observed in the group £ed 22 per cent
protein and 3100 RCal MB/kg {(diet IIZ). This welght gain was
significantly (P£0,01) lowest vhen compared to other treat-

ment coanbinations.

The overall body uweight gain of quails upto £ifth 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 périods respactively,

The body weight gain from inpitial to £iith week of age
and dnitial to sixth week of age ag influenced by the nutrients
and lts statistical analysis i3 presented in table 8 and 11

raspectively.
Pead consumption

The mean dally feed consumpcion zeconded for cualls fed
different comblnations of energy and protein from second ueck
of age to sixth week of age is presented in wable 5. The
statistical analysis of the data revealed that the dietary
treatments influenced (PL0,01) feed consumptlon during scoocond,
third and fourth week of age, waiereas it had not exeried any
influence during £ifth and sixth week of age. The overall feed
consumptlon during second week of age was 8 g/quail chilcl/day.
The lowest feed consumption (8.05 g/chick/day) was recorded
in group fed a diet IX (26% protein and 3100 XKCal ME/kg) which



Table 5. Weekwise, mean dally feed consumption (g) of quails fed experimental diets

Age Trial Experimental diets vean
(week) No, I T TII v v vI VI vIII e

1 8.35  8.32 8.31  8.41 8,33  8.29 8,37 8,29 8.26 8.33
2 2 8.58 8378 8.58 8,72 8.57 8,51  B8.71 8433 8.19 8,55
3 7.9’7 7083 7062 7*91 7!79 7&67 7095 7(86 7059 7{81
Mean  8.30%% 8.3:1%  8.17°%° 8.34° 8.23%% 3,16 8.34° 8.16° 8.05%  8.23
1 8.61  B.60 8.57  8.63 8.58 B.52  8.64 B8.56 8.45 8.57
3 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 8.61  B8.87 8.73  B8.43  9.15 8.74 8.45 8.73
Mean  8.90%¢ 8.86%%¢ g,78P 8.93° 8.8¢°% g.70% 9.00F  8.822° 8,670  s.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 © 14.28% 14.02°° 13.93% 14.07° 13.92%° 13.87° 14.09° 13.82% 13.85% 13.08
1 16439 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 19.53 19.68 19,78  19.75  19.76
& 2 19,00 18,72 18,21  18.77 18.87 18.45 19,52  19.3%6  19.30  18.92
3 19,85 19.66  19.22 19,81 10.69 19,31 19.56  19.58 19,20  19.54
Mean 15,532 19,402 10,032 19.452 15,478 19,108 19,592 19,582 19,423  19.41

Vaiues beaclng the same supecscript do not differ significantly
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wos significantly (P 0.01) difforent from all other dletary
combinations. The highest value for foed consumption (8.34 g)
per bird por day was recoxded in groups fed 24 and 26 per cent
protein with 2700 KCal ME/kg. The general pattern rovealed
that the feed consumption decreased as che onergy level in

the diet was increased,

During the third week of age as well as duving the fourth
waek of age the trend of results were simllar, aamely, decreased

feed consumption with incrzasing energy levels in the dioe,

The overall feed consumption of qualls upto £ifth and
sixth week of age ag influenced by tho &leks is presented In
table 7. The mean feed consumptions were 328.89 and 464.74 g

per bird for the above periods respectively.

The feed consumption from initial to £ifth week of age
and idnitlal to sixth week of age as influenced by the nutrients
and its statistical analysis is presented in toblos 9 and 11

respectively.
Peed eificicney

The mean feed gfficlency of quails fed different treat-
ment diets recorded weekly is preseated in vable 6. The feed
efficiency caloulatsd at the sccond wesk of age of bird
revealed that the best efflcioncy was regorded for the groups fed
26 per cent protein and 2900 KCal ME/kg (diet VIII). The pooresc
feed efficiency was for the group fod 22 pev cont protein with

3100 XCal MBE/kg (diet III). However, the feed efficiency of



Table 6. Nean weekly feed efficlency (feed/welght gain} of quails fed experimental diets

1
Age orial Experimental dlets

Mean
(week)  wo. I IT TIT v v vI VI VIII ™=
1 3,71 3,81 4.76 3.81 4,05 4.19  3.60 3,55 4,20 3.96
2 2 4.84  5.38  5.98 2,15 5.29 4.94 4,17 2,10 3.59 4,72
3 2'36 2'49 3:17 3. 11 2086 3#30 2'71 2‘58 2;68 2.81
Mean 3.64%° 3,807 4,649 3,697 4.07° 4.14% 3,40 3.41%  3,49%  3.83
1 3.24  3.24  3.29 2.66  3.27 2.92  2.83 2.63 2.68 2,97
3 2 3.47  3.23  3.94 3,74 4.22 4.10  3.19 2.93 2.75  3.51
3 3.09 3,33 3.13 3.00 3.35 3.52  3.23 2.95 3.35 3,22
Mean 3.27%% 3.20%% 3,459%  3,13P% 3,62° 3.51%  3.08%°  2.84®  2.02° 3.23
1 3,76 4.26 450 4,06 4.26 4.30  3.66 3.81 3,99  4.07
4 2 4.00  4.31  £.43 3.64 4.54 4,15 3.23 3.19 3.68  3.91
3 2.63 4,72 4.62 3.79  4.68  4.65  4.43 .75 £.19  2.49
Mean 4.13 4.43 4,52 3.83 4,49  4.37  3.77 3.92 3.95 4.16
1 4,38 5,78 4.01 5.48 4,77  5.31 4,57 4.85 4,78 4.98
5 2 5.61  6.90  5.93 6.22  6.25 5.79 5,78 5.85 5.72  6.00
3 6.39  5.94 5,81 6.94  6.83 6.70  6.26 5.98 5.66  6.28
Mean 5.45  6.21  5.55 6e21 S5.95 5,93 5,54 5.56 5.39 5,75
1 7.55 w74 3407 6495 5.67 5.33  5.22 5.31 5.2  6.01
6 2 5.70  5.35  3.65 4,80 5.21 5.10  5.59 5437 5,01 5.31
3 5.14  4.56 5,79 5,37 4.75 5,73  5.68 6417 6.68  5.54

ab

nean 6.13° 5,555 5,84 5,713 5,217 5.30%P 5.5 5.62%° 5,647 5,62

Values bearing the same superscript do not dififer significantly
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quails fed 26 per cent protein were unifommly superior irres-

pective of energy level.

The feod efficiency values worked ocut for third weel of
age for quails on different dlets alsc revealaed that the best
officiency was for groups fed 26 per cent protein with
2900 RCal ME/kg. The poorest feed effloloncy was £or groups
fed 24 per cent protein with 2900 XCal ME/kg. Herc again the
foud efficiency of quaills fed 26 per cent protein was superior

over the other groups irrespective of the energy levels.

The feed efficiency during the fourth and £1£th weeks of
age did not show any significant difference duc to dietary
treatments, whereas during sixth week of age' the feed effici-
cncy was shown to be influenced (PL 0.01) by the dletary creat~
ments. An officlency of 5.21 was recorded in groups fed 24 por
cent protein with 2900 KCal ME/kg and 6,13 for groups fod
22 per cent protein and 2700 KCal ME/kg being the best and the
poorest respsctively. However, the differences among the
various groups 4did not show any definite tyond impllcating
dnfluences of energy level, protein level or a combination of
this,

The overall feed cofficlency of qualls upto f£ifth and
sixth weeks of age as Influenced by the diets is presented in
table 7. The mean feed efficiencles were 4.24 aad 4,58 Sor
the ebove periods respegtively. BH»t the end of both these ages
the efflcicney was superior in groups fed 26 per cent protein
lrrespective 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 influenged by tho nutrlents
and 1ts statlstical analysis is presented in tables 10 and 11

respeativaly.
Yield and losses

The ylield and losses recorded in hirds slaughtered at
£1fth and sixth weeks of age is presented in tables 12 and 13
raspecuively, The statistical analysis of the data revealed
that the yield and losses during processing of gqualls at two
ages namely f£ifth and olxth weeks of age were not influonced

by the dietary treatments.

The per cent shrinkage in quails fed the different dic-
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 Lo 8.64 with

an overall mean of 7.78 for the sixth veek,

The percentage of blood loss varied from 4.14 o S.08
with an overall mean of 4.58 at f£ifth 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 £o 7.53 with an
overall mean of 7.04 for the {ifth week of age and 6.18 to

7.64 with an oversll mean of 6,78 fox che sixth weck of age.

The per cent dressed weight ranged from 87.52 Lo 89,26
with an overall mean of 88,36 for the f£ifth week of age and
87.57 to 89,79 with an overail mean of 88.49 for the sixth

week of age.



Table 7. Consolldated performance of gualls fod experimental dicts

Initaral to fifch week of age

Traits

Ixperinental diets

fiean
I II Iix Iv v vl VII VITI IX
Body weight 4,45
gain (9) 80.72 74,21 70.88  77.5  73.98  71.32 86.89 84.45 81,42  77.93
gigi f;?sump' 334,18 329.91 326.27  331.94 328.30 324.30 333,62 327,11 324.31  328.89
Peod efficiency 4.14 4.45 4,60 4,28 4,44 4.55  3.84 3.87 3.98 4,24
Initial to silxth week of age

Toil (oJ9Mt 105.42 99.31 96.43 102,04 101.14 96.52 112.48 110.64 106.11 103.39
giﬁg ?;?s“mp‘ 470.89  466.34 459.48 468,00 464.59 458.08 470.75 464.17 460,25 464.74
Feed efficiency 4.47 4,70 4.76 4,59 4.59 4.73 4,19 4.20 4.34 4,58




Table 8, Body welght gain (g) of gquails led diffexent levels of procein and energy

Inltial to fifth weck of age

Initial to sixth wveek of age

igiing/kg Protein (%) Hean Drotein {%) Mean
22 24 26 22 24 26
2700 80.72  77.50 86.89 81.70%  105.42  102.04  112.%8 106,657
2900 74,21 73,98 84.45 77.55°  99.31  101.14  110.64 103.70%P
3100 70.88  71.32 81.42 74.54% 96,43 96.92  106.11 99,822
Mean 75.27%  74.27%  84.25° 100.39%  100.03%  109.74"

Valucs bearing the same superscript do not differ significently



Table 9.

Foed consumption (g) of quails fed difforent levels of protein and energy

Initial to £ifth week of age

Initial to sixth week of age

Iﬁgg‘{gg’m Yo protein (%) Mean Protein (%) Mcan
22 24 26 22 24 26
2700 334.18  331.94  333.62 333.25%  470.89  468.09 470.75  469.91°
2900 320.91  328.30 327.11 322.44°  466.3¢  464.59 464,17  465.03P
3100 326,27 324.38  324.31 324,99% 459,48  458.08 460.25 459,279
lMean 330.12® 328,21% 328.359 465.57% 463,592 465,063

Valuces bearing the same supersccipe do not differ significantly

LS



Table 10.

Feed efficiency of qualls fed different levels of protein and energy

Energy

Initial Lo £ifth week of age

Initial to sixth week of age

KCal ML/kg Protein (9%4) Mean Protein (%) Mean
22 24 26 22 24 26
2700 4.14 4.28 3.84 4,09° 4,47 4,59 4,19 4.422
2600 4445 4.44 3.87 4.252 4.70 4,59 4,20 4,502
3100 4.60 4,55 3.98 4,382 4.76 4,73 4,34 4.61°
Mean 4,207 1.42° 3.90° 42.64P 4,59° 4.242

Values bearing the same superscript do not differ signaficantly
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Table 11. ANOVA on consolidated performance of gualls fed
different levels of proteln and cnergy
Initial - Fifth week of age
MSS
et bF Weight Feed Feed
gain consumption efficiency

protein 2 1371.281"" 41 5,401

* *
Energy 2 573,469 824" 0.461
Protein x
energy 4 64,781 14.5 0.546
Lrror 153 43.027 141,686 0,785

Initial = Simch week of age

w ok
Protein 2 1343.125 28 2.583

%k o
Energy 2 540,625 1488 " 0.472
Protein x
energy 4 54,156 26 0.137
Brror 153 65.426 112.837 Q.15

** Significant at (P <0.01)



Table 12.

Mean yiclds and losses (%) in quails slaughtered at {ifth week of age

Experinental diets

Traits Mean
T 1T ITI v v VI ViI vITT Fod

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  4.48  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  B7.94 88,37 89.26  88.23 88.25 58,93  88.36
Total offal 25.11  24.28  23.95  24.45 24,95  25.01  24.77 24.80  23.43  24.53
igéigerated 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  B.30 7.51 7.53  7.08 7.06  7.19 7.58  7.49
Ready to cook  74.89 75,72 76.05 75,55 75,05 74.99 75,23  75.20  76.57  75.47

yiold
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Table 13. Mean yields and losscs (%) in quails slaughtered at sixth weck of age
Experimental dievs
Traits Mean
I IiT IIT v v VI VIXT VIIT Ix

Shrinkage 7.26 784 7.22 8.64 7.97 7.09 8.24 8.14 7.90 7.78
Blood 4.03 3.70 4410 4,05 5437 4,15 4,25 5.04 4,63 4.51
' Feather 6.59 6.53 6.18 6.95 7056 6,67 7.00 642 TG4 6.78
Dressed yield 89.38 89,79 B9.72 88.40 87.57 89.18 88,05 88.59 87.73 88.49
Total offal 21415 20.88  22.10 21,96 22,37 21.42 22,15 23,27 24,67 22,22
?‘i’;fgeramd 71.99  T1.57 70,16  70.74  69.69 71,24  T0.44  70.32 68,11  70.48
Giblet 5.86 7455 774 7,30 794 734 7.41 6.39 7.22 7.33
Ready to cook 78.88 70,12 77.90 7804 77.63 78.58 T77.85 76.73 75.33 77.78

yicld
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The total offal in processing ranged f£rom 23.43 to 25.11
per cent and the mean was 24.53 por cent at £ifth wesk of age.
At sixth woeek of age the values ranged £rom 20,88 to 24.67 with

a mean loss of 22,22 per cent.

The nean eviscerated percentags was 67.99 and the values
renged £rom 67.04 to 68.99 per cent for the f1fth uveek of age
and for the sixth wesk of age the mean gviscerated per cent

value was 70.48 and ranged fxom 68,11 wo 71.8% per cent,

The giblet yield ranged from 7.06 ¢ 8,30 per cont with a
mean of 7.49 at £ifth wesek of age and 6.39 to 7,84 with a mean

OFf 7.323 at sixth week of age.

The mean per cent ready o cook yileld was 75.47 and
ranged fxrom 74.39 to 76.357 per cent for the £ifth week of age
and for the sixth week of age the mean yield was 77.78 per cent

and ranged £rom 75,33 o 79.12 per cent.
Cut-up-parts

The mean per gent cuk—up-parts obtained from quails
slaughtered at £ifth and sixth woek of age are presented in
tables 14 and 15 respectively, The yiclds of disforent out up
parts at £ifth and sixth week of age were rnot shown to be

influenced hy dictary treatments amployed in this study.

The maen breast yield was 35.41 per cent at £ifth week oFf
age and 35.55 per cent at sixth week of age. The contribution
by thich was 13,64 per cent in quails slaughtered at fifth
week 288 12,8 per cent In qualls slaughtered at sixth week of

age.



Table 14. Mean cut-up-parts (%) in quails slaughtered at £ifth week of age
Experimental diecs
Cut-up-paxts Meoan
I IT Iz v v VI vIX VIII IX
Breast 35.80 33.72 33.58 34,45 35,20 35.94 37.54 36490 35,55 35,41
Thigh 14,16 13.80 14.09 13,99 i3.12 13.51 13.30 12,88 13.84 13.64
Drumstick 10,96 11.43 11,70 11,77 11.47 12.48 11.05 11.47 12,15 11,51
Wing 10.60 10,55 11,16 10.67 $.,92 10.36 9,92 10,80 10.61 10,51
Neck 6,38 6465 6,01 6,77 6.71 5.80 5.95 5,86 6451 6.29
Back 22,10 23.85 23,46 22435 23.58 21,91 22,24 21,99 21.34 22,54

£9



Table 15.

Mean cut-up-parts (%) in goails slsughtered at sixth week of age

Cut-up~parts

Experinental diets

Mean

I Iz I1ix v v v VII YIIL IX
Breast 36,21 32.90  34.98 35.53 36.58 35,40 37.05  33.41 35,90 35.55
Thigh 12,929 13.26 12.70 12.63 12.95 13.16 12,55 12,90 12,03 12.80
Drumstick 1i.23 10,98 10,55 10.55 11.30 11.49 i0.41 11,13 11.02 10.96
Hing 9,39 9453 9.77 9.24 9.37 9.79 9.15 9.96 8.50 9.41
Yeclk 5,81 B.70 6,51 6.43 6,25 6.26 6.53 6.10 6.46  6.23
Back 24437 25.63 25.49 25.62 23.55 23.90 24,31 26,50 26.09 25,05

o
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The drumstick yield was 11.61 and 10.96 per cent for

qualls slaughtered at £ifth and sixzth woek of age respectively.

The wing, neck and back constituced 10.51, 6.29, and
22.54 per ment respectively for quails slaughtered at £ifth
week of age. The corresponding values for quails slaughtered

at sixch week of age were 9.41, 6,23 and 25,05 respectively.
Meat-~hone ratio

The weat-bone ratio of the quails glaughtered during £ifth
and sixth week of age 1s prosented In tables 16 and 17. Ddie-
tary treatments did not significantly influence this ratio
either during fifrh or sixth week of age. The ravio varied
£rom 1,81 to 2,05 during £ifth week and 1.93 to 2.05 during

aixth week of age.

Biochemical parameters
Liver protein

The mean per cent liver protein of quails fed different
levels of protein and energy estimated during f£ifth and sixth
week of agé is presented in table 18, The liver protein wvaluc
ranged from 57,06 to 64,71 per cent at fifth week and 54.12 ko
64.47 per cent at sixth week of age. It could be seon from
the table that dquring both the ages tho livor protelin progre—

ssively increased with increase in procein content of the diet.

Liver lipid
The mean liver lipid content of guaills fed different

levels of proteln and energy vwhich were slaughtered at £ifth



Table 16, Noan meat-bone ratio in quails, slaughtered
at £ifth veak of aqe

Experinental tieat (%) Bone (%) M:B
diets

T 67,23 32,77 2405

Iz 66485 32,95 2.03

IIZ 64435 35.65 1.82

v 63447 36453 1.74

v 65,12 34.83 1.87

vI 64,16 35.84 1:79

vII 65421 34,79 1,687

VIiT 67.59 35,08 1.93

X 66,96 33,04 2.03

Mean 65,66 34.61 1.90
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Table 17. Mean meat-bone ratio in qualls slaughtered
at sixth week of age

Experimental Meat (%) Bone (%) 1:B
dlets

I 67.24 32.76 2.05

IT 66454 33.46 1.99

IIz 65,83 34,17 1.93

66,87 33.13 2.02

v 66,26 33.74 1.96

vI 66.38 33.62 1,97

Vit 66,567 33.33 2.00

VIIZ 66466 33.34 2.00

X 66G.03 33.97 1.94

Mean 66,50 33.50 1.98




Table 18, Mean per cont liver protein of guails fed experimental diets

age Trial Experimental diets Mon
{weeks) G, ican
I Iz ITx v v VI VIX VIII X
1 59.47 60,74 58.64 61.96 61.95 62.01 63.76 63,56 64.7% 61.87
5 2 59,76 61.21 60,87 62,02 62.32 61,91 63.75 63.19 54,89 62.21

51.90 52,16 53,71 57.24 H0.83 6l.42 62,51 63.81] G4.46 53,51

Mean  57.06% 58,042  57.57% 60.41°  61.36° 61.78°C 63.34°% 63.52°¢ 64,78

LI

60.86

1 57.00 56,52  56.20 60.86  61.26 61,48 63,75 63,91 64,74 60.65

6 2 53.67  53.70 54,73 61.73  61.54 60.53 63.94 64.67 65.05 59.95
3 52.35  52.13 52,53 5587  57.67 58.88  60.40 62.50 63.62 57.33

Mean 54,37 54,12%  54.49% 59.49°  60,16° 60,307 62.70° 63.69°% 64,472 59,31

Values beoaring the same superscript do not diffor significantly
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and sixzth week ©of age ls presented in tablce 1%, The values
ranged from 12.44 to 18.23 per cent at £ifth week and £rom
12.52 to 18.01 at sixth week of age. At both the ages it

revealed that the liver lipid progressively increased wich

increase in energy level in the dilet.
Serum protein

The mean serum protein values of gualls at £1ifth and
sizth week of age fed differont lavels of protoin and energy
is presented inr table 20. The overall mean scrum protein was
5,78 g per pent at £ifth week and 5.82 g per cent during the
sixch uveek of age. The general trend of the values as could
ba secen £ram the table is that at both these ages the valucs
tended to show an increasing trend with the increase in the

protein content in the ration,
Serum lipid

The mean serum lipld values at £47th and sizth week of
age of guails fed different levels of protein and energy is
presented in table 21, The mean value was 2.36 g por cent at
£ifth and 2.28 g per coent at sixth week of age. The overall
result revealed that the mean serum lipld values were signie

£icantly (P£0.01) highest at highest enorgy level in the dict.
Haemoglobin

The mean haemoglobin values at £ifth and sixth woek of
age of quail under the different dietary treatmencs .Ls pre-

sented in table 22, It was 9.65 g pey cent ac £ifth week



Table 18. tMean per cent liver lipld of quails fod cxperimcntal diests

Lxpverimental diets

Age Trial Mean
(wacks)  wo. T Ix 17T o v vI VII VIII ™

1 12,36  15.62 19,34 14,43 15,42 19,36 13,96 16.69 18.69  16.26

5 2 13.09 14,79 18,00  14.34  17.05  18.87 13.90 16.00 19,11  16.i3

3 11.36  12.46  15.85 12,02  13.82 16,01 12.27 15.35 16.88 14.00

Mean 12.44%  12,20%  17.73%  12.60° 15,230 18.08° 13.38° 16.01% 18.23% 15.46

1 12.03  14.76  18.03 13,71  16.45  17.80 13.56  16.49 18.70 15.74

6 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 14,77  17.05 13,15 15.57 17.06 14.78

Mezn 12.52% 12.17°  17.32%  13.34P  15.53%  17.15% 13.88P 16.02° 18.019 15.290

Valued bearing the same supersceript de not differ significantly
) g Y
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Table 20. Mean serwn protein of quails fed experimental diets (g %)

Dxperimental diets

Age Trial
(”cng) No. T II TII v v VI VIT VIIT IX Hoan
1 5,90  5.63  5.73 6420 5.74 5.73 5,94 6.39  5.90 5,91
5 2 5466 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 .74 5,87 5,78 5.86  5.88  5.76
Meean  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 6420 6.04 6,02  6.00
6 2 5.67 5,72  5.58 5.96 5.63 5.61 5.8 5.64  5.64  5.71
3 5,71 5.64  5.62 5.66 5.73 5,79  5.97 5,80 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




Table 21, HMean scrum lipid of quails fed experimental diets (g %)

Age Trial Exparimental diets

{wecks) N,

Mean

x 1z TIT v v VI viT YIII RS
i 1.46 2.04  2.80 2,16 2.36 2.87  2.32 2.54 2.96  2.39

5 2 1.42 1.88  2.82 2,05  2.20 2.84  2.34 2.57 3.0l 2.35
3 1,39 1,89  2.64 2.05  2.28 2.86 2437 2,51 2,96  2.33

Mean 1,422 1,94° 2,759 2,00° 2,28 2.86% 2.32°  a2.s4f 2.8t 2,36

1 1.37  2.04  2.70 2,11  2.42 2.71  2.31 2.57 2.96 2,36

6 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 1.362  1.85°  2,44%F  2,07° 2,33%° 2,719 2.268  o.:f 2,088 2,28

Values bearing tho same superscript do not differ significantly

[#2



Table 22.

Hean haesmoglobin values of gualils fod experimental dicts (g %)

Age Trial Dxperdimental diets
(weeks) 1o, llean
I I ETT v v VI VIZX VIITI X
1 9.50 9.45 9,65 9,55 9455 9450 9,50 9.55 9.75 9,56
5 2 9.80 9,70 9.80 9,75 5.80 9.95 5.95 10.00 9,75 9.83
3 9.60 9.60 9.55 9455 9.55 9.55 9,50 9,55 8,70  9.57
Mean 9,63 9,58 9.67 9.62 9,63 F.67 3.65 9.70 9,73  9.65
1 9460 2,75 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 9.7
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 D465 9.65 9.65 2.75 9.70 9.73 9,75 8.70

£L



of age and 9.7 g per cent at sixth week of age. The statis-
tical onalysls of tho data revealed that haemoglobin levele

were not influenced by the dietary tireatments.

Composiltion of veady to cook meak

The mean peyr cent composltions of ready tO COOR meat of
gualils fed different levels of protein snd onergy which vere
slaughtered at fifth and sixth wéek of ago are presenied in

table 23.

The moisture content of the meat was 70.5 psr cent at
F1Eth week and 69.47 per cent at sixth week of age, The
differences among the treatment groups as well as betueen age

groups were not statistleally signiiicant.

The overall mean protein content (N x 5.25) of the meat
obtained from quails slaughtered at £ifth week of age was
60 per cent and at sixth wveok was 604986 per cent. The di{fe-
rences anong trecatmont groups as well as behween age groups

were not statlistlically significant.

The mean lipld content of the ready to cook meat obtained
from gquails slaughteored at £ifth and sixeh week of age wore
14.89 and 1l4.44 per cent respectively. It gould be geen Srom
the table, the values were not very much altered asnong the
two age groups studied, However, the dletary treatments had
significantly influenced {(P£0.01} the lipid content of the
meat. Iv was cbserved chat the lipid countent increased with

incrcase in the energy level in the dlet during boih the ages.



Table 23. Hean per cent composition,on dry matter basis,of ready to cook meat of qualls

fed dlfferent levels of protein and energy

Experd Parameter Moisbture Ceude protedn  EBthor extroctives Total ash
mentkal
diets Age (wk) 5 6 5 6 5 & 5 &
T T0.21  69.53 58,27  59.28  12.66% 12,11%  3.43 3.41
Iz 70.96  69.80  58.5¢  59.50  13.84%  14.02°  3.45 3.22
11T 70.94  69.13  58.86  59.97  15.95°  15.81% 3,41 3.45
v 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  12.75% 14.14%  3.35 3.37
VI 70.23  69.47 58,93  60.61  16.78%  16,46° 3,40 3.19
VII 70.46 69,33  62.29  62.52  13.32°  12.60°  3.65 3.55
VIII 70.09  69.35  62.47  63.0 16.159  15.37%  3.62 3.49
X 70.68  69.57  62.84  63.36  17.61%  16.999 3.6 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
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rurther the interactlon effece between energy and protein

was alsc significant (PZ 0.01) av both the ages of study.

The mean total ash of the meat obtained from quails
slaughtered at £1fth and sixth week of age wére 3.48 and 3.41
per cent respectively. The values were not influenced by

elther age or distary treatments.

Abdominal f£at

Efforts to collect abdominal fat Zrom quails that were
slaughtered at £ifth and sixth week of age which werc under
diffierent dietary regiment failed because of tha extremely
poor abdominal £at deposition.

Nitrogen Retention

The absolute nitrogen retention in qualls fed Aifferent
levels of protein and energy is presented in table 24 and it
rangad £rom 0,56 to 0.68 g, Eventhough higher numerical values
for absolute nicrogen retention in relation to higher protein
content was obtained, this magnitude of difforenge was not
statigstically significant among the three levels of protein
amployad.

Mortality

The mortality among the experimental quail chicks which
accurred durlng the whole pericd of experimentation is tabulated
and presented in table 25, The overall mortality was 6.28

per cent.



Table 24. Hoan sbsolule nitrogea retentlon of cuail onicks fod oxperimental dlets ()

gxperimental dievs

Trial Mean
Ho. T Iz IIT ¥ v VI VII VITI X
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  0.35 5,62  0.60  0.58 0.68 0.64 0.65 0.60
3 0.56  0.556  0.55 0.67 0,59  0.57 0.66 0.63 0.63 0.60
NMean 0.56  0.57  0.56 0.62  0.60  0.59 0.68 0.65 0.65 0.60

LL



Table 25. Mortality pattern in guall chicks £ed aifferent
levels of protein and energy upho & weeks of

age{numbar)

Energy (KCal M® por kg diet)

Protein (%)

2700 2960 3100
22 7 (108} 8 (108} 11 (208)
24 5 (108) 5 (108) 7 {108)
26 a (108) 5 (108) 5 (108)
Figures in parenthesis arce totpl number of guails in

each treatment group
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DISCUSSION

Preduction Parameters

Body welght

The body welght of cuails at the rifth week of age
ranged from 8% to 100 g ith an overall mean of 96.6 ¢ and
at gixth week of age it ranged from 104 to 120 g with an
overall mean of 112 g. The Zifth and sixth week body weight
of qualls recorded is in agreément with thoge reported e3re
lier (Srivastava gt al.. 1981; Srivastava ond Panda, 1982;

Anocri., 1985},

The body welght of guails recorded st second, third,
fourth, £4fth and sixth week of age presenced in table 3
revealed that at second week, the highest body woight was
obtained in group fed dlets VII and IX while the lowest was
obtained with dlet IIX, The statistical analysis of the daca
revealed thae protein as well as enexgy levels in the dlot
significantly influenced (PL0.01) body weight at this age.
The differcnca in the mean when protein level in the diet
alone ilg considered was not different hotwesn 22 and 24 por
cent vwhereas lt was significantly superdior (PL0.01) with
26 per cent protein, Considering the energy levels alone ik
was found that the difference ln mean body weight between

2700 and 2900 KCal ME/Kg was not statistically significenkt

whereas the weight obtolned with 3100 Xal HE/kg was signle
ficantly lowar (P 0,01). This therefore suggosts that the

protein requirement at second week of age is around 26 per cent



and cnergy requirenent 2700 KCal ME/ky. Tne trend of the
data on body welght at third and fourch week of age also
prosented a similar ploture suggosting a reguizemonce of 26 por

cent protein and 2700 XCal I'E/kg in the diet.

However at £ifth and sizth weak of age the hody welght
was not gcen to be influenced oithor by the procein or the
energy level amployed in the study, thus pointlng odl £0 a
lover cequiremcent fox cnese nutrients viz., 22 per cenc pro-

taln and 2700 KCal ME/ky at these ages.

Baldini gt al. (1953a,b) had suggested protein requlire-
ment of 20 per cent €or growing guails upto 8ix week 2F age.
This was lower when compared to vhe reguirement ravealcd in
chis study. However it should be pointed out that the lovered
requirement as proposcd by Baldind et al. (1$53a.b) was with a2
diet supplemonted with Viec, 812 and antibictic or lysine and
therefore camnot be compared. Most of the authors (Vogh, 19703
Lepore and itarks, 1971; Vohra and Rouwdybush, 19713 Andgeus
gy ale.s 1973 and Srivasvava gc al., 1900b) bave placed tne
protoin reguirement both ae f£iith and sixith ek os polween
24 to 27 por cont vhereas Lhe presoni study indicaced a provein
reguircement of oaly 22 per cont. However, Vohra (1971) revieur-
ing the nulrition research on Japancse guail has poinced ouc
a two stage rogquirement namely 24 per eenct upcs kthreo vccis
and 20 per cenc thoxeafcor. Babu go al. (1986) alse reporsted
thar the protein xequirement was higher (26 por cenl) unto

three week of age and was lower (23 por conc) subscoquently.
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The results of the present study also polnt to a o stage
regquirement of 26 per cent upto fourth week and 22 per cent
Quring £ifth and gixth week, In so far as energy levels are
concerned, the exporiment of Weber and Reid (1967) Indicated
that energy levels of 2600 to 2850 KCal ME/kg was adequate
£or growing gualls. The result of the present study, which
indicated an enargy level of 2700 KCal ME/kg is in agreemonc
with the sbove f£inding. However, Lepore and Marks (1971) had
reported a higher requirement {3080 KCal/kg) of energy for
growing quails. Panda gt al. (1977) regommending nutrienc
requirements for Japanese quall, based on review of research
carried out, has set a level for energy at 3000 KCal ME/kg
upte three weeks and 2700 RCal/kg at fourth and £ifth week.
However, in the preseant study nonc of the agos tested had
shown Increased reqguirements of energy of mors than 2700 KCal/kg.
The only: possible explanation £or the higher requirement set
by Panda gt al. (1977) is that their deductions are mostly
hased on gtudies carviced cut in temperste climate and India
being in txopical climate the envirommontal Lemporature is
comparatively higher and thorefore the possibllity of lower

energy requirements.
Body weight galn

The data presented in table 4 on bhody weight gain of
qualls at different ages Eed the three levels of protein and
energy revealed that significantly (P£ 0.01) betver weight
gain at second week of age was obtained with dlets I, VII and
VIII. Howaver, the welght gain obtalned av this age by quails
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£64 dlets IV and IX woere statisticelly similar to diets I,
VII and VIII. The better gain obtalned with VII, VIIT and IX
con e axplained in terms of tne effect due to higher proecin
levels which agrees with those reporied by Babu @s al. (1986},
liowaver the higher gain in bicds fod diet I (22 per cenu
protedin wich 2700 XCal MB/kg) is difficult to be emplained in

tems of normal biclogical response to this nutricnt,

The weight gain at third, fourch, Lilth ard sixth woek
of age ere ot Influenced by che dlstary treatmont oo rovealed
by statistical analysis of the data. Veber and Reid (1967) had
also obscerved in thedr cxperimenc incressed body wel.ht gala
with incremental protcin levels upto 24.5 per cent. Likewise
Panda g ai. (1980) also reported that in growing queils chc

growth was aaximum during the first four weeks of age.

The overall gedin in velght of quails {irom £irst veek of
age (initial) to £ifth week of age and sixth weck of age is
pregsented in table 7, The statistical analysis of the data
{table 11) revealed that the body woldghi gain at £ifeh weak of
age was influenced (PZ 0.0l) by boch protewn and encrgy levels
in the diet but the effect of interaction hetween these two
nutrients vsas not statistically significent, Comparlng thoe
meaas it was observed that the mean welghe gain of 84.25 g
obtained with 26 per cenc protein was significantly suporior
{PL0.01) to that obiained with 22 and 24 ver ceunt proteln, the
differences between thesc two levels belng statistically none

significant. Likewise, analvsing the effect of encrgy it was
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chserved that the mean body welght gain at £ifth week (81.70 g)
oktalned with 2700 KCal ME/kg was significantly suporlior

(P/ 0.01) over the other two energy levels. It also rovealed
that the mean body welght galn of 77.55 g obtained wich

2900 XCal ME/kg was superior to chat obtained with 3100 KCal

ME/KG e

In the absence of iInteraction, lt can safely be swmnmised
that for better body welght galn at fifth week of age, the
requirements of protein and energy are in the order of 26 per

cent and 2700 ¥Cal ME/kg respectively.

The overall gain in body weilght upto six vegk of age
revealed that both protein and energy influenced (P, 0.01)
this characters. Here again the interaction g@E€fect wvas not
significant. Comparing the mean values taking protein lLevel
alone into eonsideration, it was chserved that the mean gadin
in welght of 10%9.74 g obtained with 26 per cent protein was
signlficantly superior (P/ 0.01) over the other two levels,

the dlffercnce among them beding statistically non-significant.

When energy level alone vas considered it was found that
the mean body weight gadn at the sixth week of age was similay
betueen dlews containing 2900 XCal ME/kg and 3100 ¥Cal ME/kg.
Likevlsge vhe differences between the dieks containing 2700 and

2900 KCal ME/kg were stacistically homogeneous.

Thus 1v appears that for obtaining boetter body weight
gain at simch week of age the reguirement of protein and energy
In che diet are in the order of 26 per cent and 2700 XCal ME/kg

regpectlvely.
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Feed consumption

The overall feed consumption of gualls from 1 to 5 weeks
of age ranged from 324 to 334 g/bird and that from 1 4o 6 weeks
of age vanged from 458 to 470 o/bird (Table 7).

reed Intake by qualls during O 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.

Srivastava gt al. (1981) reported a cumulative feed
intake of 519.7 to 551.3 g/bird upto six week of age vhen fed
with dlets containingvva:r.ying levels of crude proteins (CpP)
and metabolizable encrgy (CP: 26.4 to 29,1 per eent; ME = 2850
£o 2888 KCal/kg). I could be seen that there is a wide degree
of variztion in feed consumption reporied in the literature.
However, the data on feed consumption obtained in thils study
also f£zlls within these range of variation. The variations in
feed consumption reported in literature could be due to varia-
tion in season of study, cype of feed ete. which have been
established to have influence on feed consumpeion. 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 lowost (P£0.01) with diet IX and highest
with diets II, IV and VII. 'The feed consumption was statisti-
cally similar with diet I, 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).
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At £hird and fourth week of age the trend vas more or
less similar. The feed consumption data at £ifth and sixth
week of age showed that the feed consumption was not influenced

either by protein or energy level or both.

The feed consumption £rom one to flve weeks of age was
worked out for qualls fed different diets which 1s presented
in table 7, The statistical analysis of the data (table 11)
revealed that the dietary protein levels did not influence feed
gonsumption which 1s in agreement with those reported by
Babu et al. (1986). Whereas the lovels of energy employed did
influence {(P£0.01) the feed consumption. Comparing the means
it was evident that each mean was independent of the other and
alse that the feed consumption decreased with increased energy

levels in the diet.

The feed consumptlon upto six wesk of age vas also sub-
Jected to statistical analysis (table 11). It alsc revealed
the same trend viz., higher ¢he energy level in the diet lower
the feed consumption. Reduced f£eed consumption as a conseguence
to increased energy content has been reported by Axuan and

Feed efficiency

The overall feed efficiency of the quails fed dlfferent
dlets calculated weskwise is presented in table 6, At two
weeks of age the feed efflclency was bast with 26 per cent
proteln diet irrespective of the energy levels and poorest
with 22 per cent protein with 3100 KCal ME/kg. The other



dlets with other protein and energy levels were internediaty

in nature,

at thlird wook of age the best fecd efficliency was obtained
ulith diet contalning 26 per cent protein with 2900 KCal ME/ kg
and the poorest was uitbh 24 per coat nrotein with 2900 or
3100 %Cal ME/k¢g. The numerical differences among ddets IV,
VII and IX were nor statistically significanc. Thus it cen Lo
apain surmised vhat the feeld efflclency is better with higher
protein levels and also that tihe energy levels in tne dict

exerted little influence on this parometer at thls age.

The mean feed afficiency ab fourth and £1fth woek of age
wore 4,16 and 5.75 respectlvely. The numerical diifereaces
observed vith different treatmont dlets were nov sta.dstically
slgniflicant. Whereas at sixch week of age the bost feod @lfie
ciency of 5,21 was recorded with diev containing 24 poes cent
protein and 2900 KCal ME/kg and the poorest (6.13) vas cogorded

with diet contalning 22 per cent proteln and 2700 ¥lal u/ko.

The overall fecd efficiency worked oul from initial upto
five week ol age ranged from 3.84 to 4.6 and that upro six ueek

of age varied from 4.2 to 4.76(Table 7).

Baldinli gt asl. (1953a) reportcd that the feed efficiency
ranged from 3,18 to 3,42 from mero to six week of age with
protein levels varying from 20.5 o 28.5 per cent and at 24.4

per cent provein the feed efficiency was 3.18,

Weber and Reid (1967) reported feed efficicency values as

4.19 and 3,88 at 24.5 and 28.8 per cent protein respeccively
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in qualls upto five week of age, In the present study at
26 per cent, protein level the feed efficiency was better vhen
compared o 24 and 22 per cent protein levels is in agreement

with the above report,

Gropp and Zucksr (1969) also reported that at lower

protein levels the €eed efficlency was significantly lowu,

With higher protein level ketter feed efficiency obtained
in the study is in agreement with those reported by Panda and
Srivastava (1978), Panda gt al. (1980), Srivastava et al.
(15800} yand Srivastava gt al. (1981) and Babu gt al. (1936).

The statistlical analysis of the data (Table 11) revealed
that the protein levels in the diet influenced (PL 0.01) feed
efficiency when computed f£rom initial to five and also £rom
indtial to six week of age, Whereas at these periods energy
levels in the diet did not exert any significant influence.

Srivastava gt al. (1980b) reported that feed efliiciency
was influcnced signiflecantly (P/ 0.05) both by protein and
enexgy content of the diet of qualls from three to five uveeks
of age. In the present study, feed efficiency upto cix weeks
of age was influenced mainly by protein alone. Srivastava
et al. (1981) alsgo reported that the feed efficiency was not

influenced by the creatments upto sixk week of age of quails,

Comparing the means of feed efficlency at theso two
periods to decipher the exacht variation due to protein it was

observed that the feed efflciency was significantly superior



88

(p/ 0,01) with 26 per cent protein. However, the differeqaces
tween dists containing 22 and 24 per cant protein uvere

statistleally similar (Fig.2).

Detter feed cofficiency with low ealorle-protein ratlo
{1:107) observed in the present study is in agroement uvith
chose reported by Srivastava and Panda (1982) and Eliasvila

gt al. (1985) and Babu et _al. (1986).

Processing Data
Yield and losses

The mean carcass yield and losses when the quails uere
slaugheered at fi1fth and sixth ueek of age are preseaced in
tables 12 and 13 and statistical analysis of the data rovealed
that thesec factors were not influenced by the dietary treate
ments. Therefore the present discussion attempts to projoce

valucs obtained under cthis oxperimnencal condition,

The mean per cent shrinkage of 8,18 and 7.78 at £iZth and
sixch week of age obtalined in the present study is in agreeent

with Choudhary (1978).

The per cent shrinkage obtailned by Pandey et al. {1979)
for five week old quails fasted 8, 12 and 16 hours ucre 4,44,
4,68 and 11,11 respectively. The valus obteined in the presenc
study for quails fasted for 12 houscs lis highor than chat reportad

Wy the above autnors.

A per ccent shrink of 8.4 and .9 was repocted hy Singh

L. (1980) for queils of f£lve and six weel of ayc respectively,

st
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The £inding of the present study alsc 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 f£lve weeksof aga, Choudhary and
Mahadevan (1983) reported a per cent shrinkage at five and
six weeks of age for male and female qualls as 8.34 and 4,883
and 7.17 and 4,52 respectively, The values obtained In the
present study for cqualls et £lve weskiof age is in agreement
with those observed by the above authors and the trend of the
rasults that decreaged shrinkage per cent with increased age
ohserved in the present scudy also is In agreement uwith the

above authors,

Per cent shrinkage averaged 2.37 for quails slaughterod
at Five weeksof age {(Ancn., 1988). In the present study the
values obtalned were slightly lower to fthose raported by the

above authox,.

In the present study the overall mean per cant blocd for
quails slaughtored at £4£th and sizbh week of age were 4.58
with a range of 4.14 to 5.08 and 4.51 with a renge of 3.70
to 5,37 respectively.' Phis is higher to the valus obtained
by Pandey ek al. (1979) vho reported a per cent blood of
2.51 at five weeks of age for quails.

Choudhary and Mahadevan (1983) observed z blood per qenk
of 8,6 and 4.81 at five and six weeks of age for male quails

and 8,55 and 4,93 for female qualls of five ond sixz weeks of
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age respectively. The valuos of the present study obtained
for cqualls of six weeks of age 13 in agreement with tho above
authors and that for five wecks of age are lower to that
reported by the above authors, Decline ia blood volume with
increased age observed In the study agrees with the reports
made by Choudhary and Mahadevan (1983). The authors also
reported thap difference between the sex was not apparent upto
six weeks of age. A blood per cent of 3,85 was obualned for
quails of five weeks of age (Anon., 1985). The present results

also agree with the sbove £inding.

The por cent fieathor £or qualls slaughtered at five and
six weeks of age averagad 7.04 and 6,78 in the presont study.
Pandey et al. (1979) reported a foather per cent of 5.068 for
five week old quails. Choudhary and Mahadevan (1983) reported
average feather per cent of 5.8 and 10,04 at £ive and six
wecks of age respectively for male qgualls and 5.79 and 10,26
for female cquails. The values reported in the pressnt study

s within the range reported by tho above anthors.

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 veek
and 87.57 wo £8.79 with an overall mean of B8.40 ct the sixth
week of age. The above values are in ¢lose agreement with
those reported by Pandey et al. (1979);: Singh gt al. (1980) and
Srivastava and Panda (1982). The values obtalned in the pre~
sent study are much higher to those reportad by Choudhary and
Mahadevan (1983) for per cent dressed vield at both the ages.
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The mean total offal per cent averacged 24,53 and 22.22
at £lve and six weeks of age yegpectively which is In agree-
ment with the zoport of Singh et al. (1980) who obscrved 2
value of 26,1 and 23.6 per cent at five and six wecks of age
respeetively.

The values of the present findings are also lower to the
values reported by Srivastava and Panda (1982); Choudhary and
Mahadevan (1983) and Anon.{198%)., Srivestava and Panda (1982)
also reported that the per cent total offal was nearly save

upko sidx veek<of ags.

The mean per cént eviscerated yield at f£ive and six wecks
of age averaged 67.99 and 70.48 respectivoly. These values are
within the range reported by Pandey gk al. (1979), Jones gg al.
(1979), Singh et al. (1980) and Srivastava and Panda (1982) and
Bingh and Panda (1985), but, higher to chose reported by
Choudhary and Mahadevan {1983) and Anon. (1985). Singh gt al.
{1980) alsc reported that the evisceratlon per cent was nearly
same in both sexas Upto six weeksof age.

The mean giblet per cent were 7.49 anmd 7.33 st five and
six weeks of age respectively which ls within the range ropoxted
by Pandey et al. (1979), Singh ot al. (1980), Swivastava 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 agreewent
with the reports of Singh gt al. (1980}, Singb gt al., (1981),
Panda (1986) and Tscrveni Gousi and YanneRopoulos (1986). Tho

values obbained in the present study were higher to thosc
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reported by Pandey et al. (1979), Srivastava and Panda (1882),

Chidananda gt gl. (1985) and Mohan et al, {1986),
Cut=up-parts

The mean cut-up-parts obtained f£rom quails slaughtered
at £ifth and sixth week of age are presented in tables 14 and
1% and statistical analysis of the data revealed thabt none of

the gut-up-parts were influenced by the dietary treatments.

The mean per cent breast, thloh, drumstick, wing, nock
and back yields at Five week of age wore 35.41, 13.64, 11.681,
10451, 6.29 and 22,54 respectively and those for six veek of
age were 33,55, 12.8, 10.96, 9.41, 6.23 and 235.05 respactively.

The above values are in agreement with the values reported

by Pandey ek 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 Siungh et al.(1980)
and Panda (1986} who reported that breast was followed by back,
thigh, wing, drmnaticl'c and neck among the cut-up=parts. Breast
and thigh contributed maximum yleld in the present study., This

observation agrees with the findings of Singh et al. (1981).
Meat~-Bone Ratio

The meat-bone ratlo of the qualls slaughtered at five and
gix weeks of age pxesented in tables 16 and 17 revealed that
the character was statistically not influenced by the diectary

treatments.
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The average meat=bone ratlo at five and six uwveeksol age
were 1,90 with a range of 1.81 to 2.05 and 1.98 with a range

of 1.23 to 2.05 respectively.

Singh ec gt. (1981) reported a mean meav~bone ratblo of

2.4 and 3.4 at five and six week of age respoctively for guails.

Sreenlvasiah et al. (1985) reported that tne meat~bone
ratio at six week of age averaged 3.94, Mohan gt al. (1986)

weported a ratio of 3,57 at six week of age.

Blo=Chemical Parametcrs

Liver proteln

The maan per cent liver proteln cstimated in quails fed
with different levels of protein and energy presonted in
table 18 indicated an overall mean value of 60,9 abt f£ifth

week and 59.3 per cent at sixth week ol age.

The gtatistical analysis of the data revealed that liver
proteln was influcnced (P/ 0.01) by protein levels in the dlet

rather than enecgy levels end interactlon is absence

Further analysils revealed that as protein lovel in che
diet increased there i3 a significant increase (PZ 0.01) in
the liver proteln also. The stacistical analysis of the data
on sixzth week per cent liver protcein values also presented
the same trend.

Liver lipid

The mean per cent liver lipld of quaills at £ifth and sizth
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waek of age prescnted in table 19 revealed a rean value of

15.46 for £ifth veek and 15.29 per cent for sixth week of age.

Compazlng the effect due ko dievery tréatments it was
ohsexvad that encrgy levels in the dlet significantly in-
fluenced (PZ£ 0.01) liver lipid concentration. The scatlsclcal
analysis revealed that at both chese ages the liver lapid cone
eentration simlficantly {P£0.01) increased as dletary encray
lovels increased. However, lovels of procein or inceractlon

effoct were stacistically not signlificanc.

A mean liver lipid content of approximately 25 per cont
vas observed by Yoshizane Maeda gt al., (1986} at second and
fourth week of age in both sexes with 18 per cent protein and
3132 KCal ML/kg. Ldver lipid content at fouxw week of oge

averaged 22.5 for female and for male it was 23.6 pexr cent.

Maximum fat in liver was found wath 27 per cont protein
at 2800 XCal ME/kg compared to 25 or 23 por cent procein ot

the same energy level {(Anon., 1986a).
Serum protelin

The mean serum proteln estimaced at £1£th and slxth wvoek
of age (Table 20) presented a rean valuc oF 5,78 and 5.82 ¢
per cent respectively. Analysis of the walucs cbrained for
different dlecary treatments at both these ages showed that
the sezum protein was not influonced by che dietary treatmonts

at both these ages.

Laoveille and Sanbexlick (1961) zraporeced that the shage
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of nutrition influenced the plasma protein levels.

The presenc findlng agrees with dtwal st git. (1964) vho
reported that the plasma protein levels variced from 3,3 to

6,1 g per 100 ml at S0 days old gualls of both sexes.

° Nirmalan and Robinson (1971) reported that in adult

gualls plasma protein varied from 3,1 to 3.7 ¢/100 mi.

Serum lipid

The mean serum lipid estimated at £ifth and pixth weeks
of age (Table 21) was 2.36 and 2.28 g per cent respectively.
Estimating the possiblie dlfference, lf any, among dletary
treatments employing statistical analysis revealed that the
serum lipid was significantly (P 0.01) influenced by the
onergy levels, effect belng a progressive increase as the
dietary energy levels increasged, The proteia levels in the
diet had little influence on this paramester. The trend of

the result was simller at both £ive and six week of age.

Plasma lipid increased with increase in protein levels
in the diet (Anon., 1986a). The prasent result agreaes with
the above f£inding.

Nirmalan and George (1972) observed a meesn total lipid
value of 1.80 and 1.97 ¢/100 ml for male and female whole
blood respectivelye.

Haemoglobin

The mean haemoglobin values estimated at fifth and sixth
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week of age were 9.65 and 9.70 g per cent respectively
{Table 22). The statistical analysis of the data revealed
that haomoglobin levels were not influenced by the dietary

treatments at both these ages.

The values obtalned in the present study is in agreement

with Deshmukh and Suryawanshi (1982) and Atwal gt al. (1964).
Chemical qomposition 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 percantage ether extractive
was influenced (PL 0,01} by the dietary treatmenis. At both
these ages the ether extractives were more with higher cnergy
levels in the diet. Likewlse the protein content in the dict
also influenced the ether extractives in a fashion similar to
that of energy but lessar in magnitude, The interaccion

offect was absent.

The overall mean per cent values obtained for moisture,
protein, fat and ash at f£ive and six weeks of age were almost
in agreement with those reported by Srivastava and Panda {1982),
Anon, (1985) and Choudhary and Mahadevan (1988),

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 mean fat values obtained were higher to those reported

by Srivastava and Panda (1982) and Anon, (1985),

The mean ash por cant cbtained is in agreement with
Anon. (1985) and slightly higher to that reported by Srivastave
and Panda {1982}.

The present study mevealed that the peroentages of proveln,
ach and moisture in the meat Aid not differ statistically at
Eifth and sixth week of age. Amon gt al. (1870) zeported that

proximate composition was not influenced by age Or seX.

In the present study there was a gradual increase in
meat protelin per cent with decrease in level of calorie-protein
ratic in the dierw. The increase in meaw protein was signilfiw
cantly (P2 0.01) different in the study conducted by Srivastava
and Panda (1982).

The present study showed that the dilekary treatments
influenced the fat percentages significantly (P/ 0.01) at £ifth
and sixth week of age which agrees wich the findings of
Srivastava and Panda {(1982).

At sixth week of age the fat per cent wvas found to be
significantly (P 0.01) lowest with the dlet comtalning lowesc
calorie-protein watio which also agrees with the reports made

by the above author.

The fat content in the guails iIncreased with diels con-
talning high calorie-protein ratio and this ls in agreement

with BEdward (1981).



Nitrogen Retention

Witrogen retention is an indlcation of protein sdequagy
in the diet for various physiologigal purposes. The positive
nitrvogen balance cbserved in the study (Table 24) foxr all
dimtary combinations indicated that the diets employesd in this
study supplied sufficlent protein and enerqgy for normal physio-
logical function, The trend of the vesult 15 in agresment with
Farrell gt al. (1982).

Mortality

The mortality among gvails observed during the period of
experimentation presenced in table 235 is within normal range
revesl anything suggostive te ba linked with the protein or
energy levels in the diet. The overall mortolity pec¢ cent
{6.28) obtained in the study is in agrecment with Baldind
gk al. (1952a) and Panda and Srivastava (1978).
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SUPARY

A 3 x 3 factorial experiment designed to study the
dictary requircments of protein and energy for meab type
Japanese quails (Coturnlx coturnin javonica) for growth,

under the climatic condition of Xerala is reported in this

thesis.

Three huadred and tuenty-four quall chicks of seven
days of age wore selected for the ewperiment. The guail
chicks were randomly alivoted to nine dietary protein-energy
combinaticn groups with cach treatment having six replicates
and each replicate having six chicks. The dietary protein
levels cmployed were 22, 24 and 26 per cent and thov of

energy levels were 2700, 2900 and 3100 Koal ME/kg diet.

The quail chicks for the experiment were obtained in
three bacches at three weeks interval hetucen batches., Each
batoh of experiment lasted for six weeks. The guall chicks
for the whole experimentation were obtained from che samg
source in order to keep the genetic make up constant. The
guail chicks were rcared vptke one waek of age on common dlet
and common brooding and were alloted to different distary

treatments at the end of one~woek of age.

Fead and water were provided ad libltwm. The routinc

managemental practices were followed throughout the experie
mental peviods The general observations uore made for three,

six wock periods,
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Weckly body weights of individual cuall chick were
recorded and £rom this data body weight gain was arrcived at.
Peed intaske was recorded as every week repllcatewise and

feed efficlency (feed/waight gain) was caloulated.

Data on slaughter characteristics such as yield and
losses, cut-up-parts and meatwbone rstio at Cifth and sixth

waek were yecordad.

The bilochemical paramcters such as sexum protein, serum
1ipid, liver proteln, liver 1ipid and haemocglobin were esti-
mated during the course of the exporiment to assess the physioc-

logical status of the qualls.

The proximate compositions of the meady to cook yiaid
in guails slaughtered at £1fth and sixth week of age were
also estimated.

The absolute nitrogen retentlon and akdominal fat per cent
were also estimateds

The quall chick mortality was recordsd during the experi-
mental period for assessing the livebility in cach treatment
Group.

The temporature and relative humidlty of the region,
where tht experiment was conducted were recorded monthly.

The following observations were made f£rom this investi-
gation,

1. The body welght at £ifth and siuth week of age wvas
not influcnced by the diecary levels of protein or energy
used in the study.



2. Body weights at earlier ages wexe influenced {(PZL 0,01)

by the dietary treatments. Higher dletary protein level of
24 and 26 per cent resulted in significantly (P£0.01) heavier
body weight. It was also cbservad that hody uweight tend ko

decrcase with inerease in energy level in the disb.

3. The weight galns were not influenced Ly the dictary
treatmenis gxcept abt the second week of age. The overail
welght gain from 1 %o 5 and 1 to 6 weeks of age revealed that
both protein and energy influenced the charsceer significantly
(r£0.02). The gain was superior with 26 per cent protein

and 2700 KCal ME/kg energy at both thesa agos.

4. The feed consumption data reltaerated the already
established findings that fecd intake is regulated more by the
energy level rather than protein levels in che diet. The
overall feed consumptlon £rom 1 to 5 and 1 o 6 weeks of age
reyealed that protein levels did not influence fced aonsumption
whereas energy lewvels influencad. The feed consumpilon

decreased with increased energy levels in the diet.

5. The feed efficiency in earlier ages vas significantly
(97 0.,01) better with higher protein diet but at fourth week
of age it was inconsistent., However, the overall feed eLfi-
clency from 1 €0 S vweeks of age =s well as from 1 vo 6 weeks

of age indicated statistically superior (PZ0.0L) feed effi-

ciency with higher protein levels, encrgy having no effect.



6. The processing data were not influenced by the level
of the protein, encrgy ox both employed in the study. The
ready to gook yield averaged 75.47 and 77.78 at five and six
weaks of age respectively and the mean tobal offel averaged
24,53 and 22.22 per cent at five and six weeks of age rose

pectliely.

7. The yields of different cut-up~parts at fifth amd
pinth wack of age ware not seem to be influenced by the dic-
tary treatments. Breast constituted the highest cuc followsd
by back, thigh, drumstick, wing and neck. The nean per cent
breast, thigh, drumstick, wing, neck and back yvields at filve
week of age were 3%5.41, 13.64, 11,61, 10.51, 6.2¢ and 22.54
respectivaly and those for six week of age vere 35,58, 12.8,

10,96, 9.41, 6,23 and 25,05 per cent regpeativaly.

8, The dlstary trestments Ald not influence significantly
the meat to bong ratio elther during Fifth or sizth week of
age. The meat-bone ratio aveéraged 1.90 and 1.98 at £1fth and

sixth weck of age respactively.

9, The dabta regorded for bigschemical observationy wvere

within the normal range for healthy qualis.

10. The liver protein progressively incorcased with

increase in protein content of the diet.

1l. The liver lipid at £ifeh and sizth wesk of age also
progressively inecreased with increase in energy lovels in the

dlet ¢
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12. The serum protein levels incroased with increase in
the protein content in the ration at both £ifth and sixth

weak of age.

13. The serum lipid values were influenced by the dietary
cnergy levels. The values were significantly (PZ£0.01) highest
at highest energy level in the digt.

14, Hzemoglobin values were not influcnced by che distarny

treatmentg.

15. The composition such as moisture, protoin and total
ash of the ready to cook meat at £1fth and sixth week ol age
of quails were not influenced by the dictary txootments,
Whereas the ether extractive was influenced {(PL0.01) by the
dietary treatmencs at both these ages, The gargass Lipid
content ingressed with increase in the energy lovels in the

diet during both the sgos.

16. 2ll the birds showed a positive nitvogon balance

drreapective of the protein or energy lavele in the diet.
17. Exgremely poor abdominal fat deposition vac obsorved.

18, Though the mortality of birds awony certain distary
proteln-energy combinations were on the higher side, the
autopsy of birds did not show any £indings suggestive of the

protein and/or energy combinations as a sause for mortalliy.

Eventhough the results of weokly hody uweldhe and weight
galn tend to suggest a two stage regquirement namely oue from

one week of age to thlrd week of age and the other on fourth
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ucek of age down, the absence of any significanc anfluence
by elther protein or energy levels in the diew on body uveight
at f£ifth and cixth veek does noc provide sufficient ravlopale
Zor scacn a sugogestlon. But the overall foed efficiency Trom
initial wo either fifth or sixtn woek 4id snov signdlicart

Influonce {PL0.01) of dietary protein levels, higher lovel

e

of 26 por cont belng superios over othar levels., Tnus, it
appears wore reasonable to sok the energy and proveln reguiree-
ment at 2700 XCal ME/kg and 26 per cent respectively. Tho
better feod efficiency ak fifth week of age when compared Lo
sixth veek of age and alsc che absence of any statlovically
significant differcnce ln slaughtor characteristics betucen
£12th and sizth weck of age tend ©o suggest lifeh week of age

as ideal age of slaughccr.
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ABSTRACT

A three sguare factorisl caxporiment designed to stuly
the dictary requirements of protein ond cnergy ior meat Lype
Japanese quall (Coturmix coturnis japondea) for growsh, under

the hot-hunid conditions of Kerala is presented in thils thosis

Quall chicks of seven day old age were abtained in three
batches at three wecks interval betwcon batches. Dach batch
consisted of 324 guail chicks and vere chtained from the same
source in order to kecp the gonevic make up gonstant., The
birds were randouly alloved to nine dictary protoin-cncrgy
conbination groups. The dletary protein levels employed vere
22y 24 and 26 per cont and that of enecgy level vere 2700,
2500 and 3100 XCal MD/kg diet. General observecions rore mdo

for three, six wock pericds.

The body weight at £ifth and sixmth 'reek of age was noc
influenced by the dletary levels of proteiu or cnergy used
in the study. Whercecas body weights at carlier ages uers
influenced (P/ 0,01) by the dietary ureatmentg. licher dio-
tary protein levels of 24 and 26 per ccnl resulted in signe-
ficantly heavier (P£ 0.01) body weight. The body welgne was
found co be decreased with Inerease in encrgy levels in the
dict. The body weight gain were not influenced by the dietary
treatments exgept at the scocond woek of age. The owcrall
welght gain from 1 £o 5 and 1 to 6 wceks of age rovesled that
koth procein and energy influenced the charactor significartly

(P£ 0,01}, The feed consumption data reiterated the alveady

.



established faect that feed intake is regulated wmora by the
energy level rather then protein levels in the diet, The
overall feed consumption £xom 1 to 5 and 1 to & weeks of age
revealed that the protein levels did not influence the feed
consumption whereas energy levels influenced. The {eed effi-
alency in eariller ages was significantly (PZ£ 0.01) better uith
higher protein diet, but £rom fourth week of age it was incon-
sistent., However, the ovorall feed efficlency from 1 to 5

as well as 1 to 6 wesls of age indicated statisticslly superior
(P£0.01) feed eSficiency with higher protein levels, energy

having no effect.

The processing data both at £ifth and sixth week of age
were not influenced by the levels of the protein, energy or
borh employed in the study. The ready to cook yield and total
offal at fifth week of age averaged 75.47 and 24.53 por éént
respectively and those at aixth week of age were 77.78 and
22422 per cent respectively, The breast constituked the highost
follaowed by back, thigh, drumstick, wing and neck amongy the
cut-up=parts at koth ages. 'The meat-bone ratlo at £ifth and
sixth week of age averaged 1,90 with range of 1.81 to 2.05 and
1.98 with & range of 1.93 to 2,05 respectively. The liver
protein progressively increased with increase in protein cone
tenc and liver lipld increased with increase in energy levels
in the dlet during both f£ive and six weeks of age. Similar
trend was observed in the case of serum protein and lipld at

both these ages. The hasmoglokin levels were not influenced



by the treatments. Eventhough the values obtained on carcass
analysis were well within the normsl biologlcal limits, the
ether extractive per cent at £ifth and sixth week of ages
were influenced (P£0.01) by the dietary treatwments. ALl the
birds showed a positive nitrogen balance irraspective of the
protein or energy levels in the diet. Lxtremely poor depo-
sition of abdominal fat in cqualls slaughtered at both these

ages was observed.

Eventhough the results of weekly body welght and weldcht
gain tend to suggest a two stage reguirement namely one froa
one week to three wesk of age and the other £rom four week of
age down, the abgsence of any significant influence by either
protoin or energy levels in the diet on body weight at £ifth
and sixth week of age does not provide sufficient rationale
for such suggesticn. But the overall feed efficiency from
initial to either £ifth or sixth week did wmek show significant
influence of dietary protein levels, higher level of 26 per
cent being superior over other levels, Thus lt appears to
set the energy and provcin requirement at 2700 KCal ME/kg diet
and 26 per qent respectively. The better feed efficiency at
£ifth week of age when compared to sixth week 0f agoe and also
the absence of any statistleally sicnificant difference in
slaughtor characteristics between fifvh and sixth week of age

tend £0 suggest FAfth week of age as ideal age of slaughter.



