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Abstract

The aim of this study was to assess the carcass characteristics of Japanese quails (Coturnix
coturnix japonica) managed under varying stocking densities during the transition from dry to
rainy period. A total of two hundred and ninety-six day-old and apparently healthy Japanese quails
were used for the study for a period of eight weeks. They were divided into four stocking densities
of 252.20cm?/bird (11birds); 173.43 cm?/bird (16birds), 132.10 cm?/bird (21birds), and 106.73
cm?/bird (26birds) that represented Treatments 1-4 respectively. The treatments were replicated
four times in a completely randomized design. Data collected were analyzed using linear model
procedure for one-way analysis of variance. The results showed that females recorded
significantly (P<0.05) higher values for all the organs measured- liver, heart, gizzard and
proventriculus than male quails. Stocking density in this study had no significant effect (P >0.05)
on body length, shank length, thigh length, wing length and shank circumference but were all
better at lower stocking densities. The percentage edible meat of quail in this study is higher than
in most poultry species thereby suggesting its higher efficiency in terms of meat production.
Finally, stocking densities of 173.43cm?/bird and 132.10cm?/bird could therefore be considered
for quail production during high environmental temperature without compromising quail welfare.
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INTRODUCTION

The Japanese quail (Coturnix coturnix japonica) is conventional source of animal protein
of high biological value for human consumption. They are kept for both commercial and scientific
purposes. The meat and egg from quails are noted for high their high nutritional and medicinal
values (Mushava, 2016; Genvchev, 2012). These products are particularly significant because they
are low in cholesterol (Jeke et al.,2018). Quails are good and economical source of animal protein
because of their fast growth potential, early maturity, high rate of egg production, short generation
interval and small body size that allows large number of birds to be kept in a small space. The
percentage edible meat in Japanese quails is higher than in most other poultry species; indicating
its high efficiency for meat production. Narayan, (2006) reported that quails slaughtered at 5 - 6
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weeks had dressing percentage of 60 - 80% with an average of 75% which is much higher than in
broiler chickens of the same age.

Apparently, quails are susceptible to changes in environmental temperature and thus cannot
effectively dissipate the heat produced. Heat stress has been reported to affect various
physiological parameters of birds. It increases rectal temperature (Salvador et al., 1999; Aro et al.,
2017) and increases the respiration rate (Inoue et al., 1995). High environmental temperature
compromises performances and productivity in poultry through reduced feed intake, decreased
nutrient utilization, growth rate, egg production, egg quality and feed efficiency which lead to
economic losses in poultry. The influence of stocking density of different poultry species on
growth and reproductive performance has generated considerable interest in recent years.
However, there is little information on the influence of stocking density on Japanese quails. High
stocking density has been shown to induce poor leg condition, reduction in growth rate and a high
incidence of dermatitis attributable to deteriorating litter condition (Elwinger, 1995). In a high
stocking density condition, airflow at the ambient environment of birds is often reduced resulting
in reduced dissipation of body heat to the air, poor air quality due to inadequate air exchange,
increased ammonia due to accumulation of litter and reduced access to feed and water. Puron et
al., (1995) showed that reducing floor space of broiler chickens can reduce growth rate, feed
efficiency, livability, and in some cases, carcass quality. Fahmy et al., (2005) indicated that
increasing stocking density of quail was associated with marked significant decrease in weight and
significant reduction in blood AST (Aspartate Aminotransferase) and significant increase in total
lipid. Seker et al., (2009) showed that increasing stocking density of Japanese quails from 10 to
20 birds per m? resulted in a linear reduction in body weight and feed intake. Stocking density and
group size are significantly environmental factors that affect the amount and quality of production
in cage breeding of quails. However, mortality rate increased with increasing group size. Studies
that investigate the combined effect of group size or stocking density and high environmental
temperature on growth performance, carcass characteristics and other traits of Japanese quail are
limited in number. This study was aimed at investigating the carcass characteristics of Japanese
quails (Coturnix coturnix japonica) managed under varying stocking densities during the transition
from dry to rainy period.

METHODOLOGY

Experimental site

The study was conducted between February to April 2019 during the transition from dry to rainy
season at the Poultry Unit of the Teaching and Research Farm, Federal University of Technology,
Akure, Ondo State, Nigeria. Akure lies on latitude 7.25° N and longitude 5.19° E in south -western,
Nigeria. Its location is at 396 meters high above sea level and being characterized by high
temperatures and high humidity. It has two seasons — wet season and dry season. The wet season
lasts for about 7months (April to October) with an annual rainfall of about 1524mm. The dry
season lasts for about 5months from October 28 to April 7.

Management of the birds

A total of 296 day-old sexed and apparently healthy Japanese quails were used for the study for a
period of 8 weeks. They were divided into four stocking densities of 252.20cm?/bird (11birds);
173.43 cm?/bird (16 birds), 132.10 cm?/bird (21birds), and 106.73 cm?/bird (26 birds) that
represented Treatments 1-4 respectively. The treatments were replicated four times adopting a
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completely randomized design (CRD). Both sexes were housed together in a battery cage system
and fed without restriction. Six quails per replicate were sampled and tagged for the measurement
of carcass quality.

Data were taken on daily feed intake (FI) as the difference in weight between the feed given
and the left-over feed per day, these were summed up to obtain the feed intake per week in gram(g)
for a five-week growth study. Initial weight (g) and final weight (g) were also measured. These
were done to determine the rate of growth per week and feed conversion ratio (FCR).

Weight Gain (WG) = Final weight - Initial weight D
Feed Conversion Ratio (FCR) = Feed intake(g)/Weight gain(g) (2)
Carcass analysis
Four (2 male and 2 female) quails per replicate were slaughtered at the end of the study. The
slaughtering followed the Guidelines for the Care and of Use of laboratory Animals (National
Research Council NRC, 2011). Their organs were cut out, weighed and their relative body weights
were determined as the weight of the organ divided by the live weight of the bird. The following
parameters were considered, Live weight, dressed weight, weight of the head, neck, chest, back,
left and right thigh, left and right drumstick and left and right shanks. The following organs were
eventually dissected and weighed: the liver, heart, gizzard and proventriculus and their relative
body weights were determined. All measurements of weight were taken using a digital weighing
scale. The relative body weight was determined mathematically in equation (3) as:
Relative Body Weight (RBW) = Weight of the organ x 100 3

Live weight

Statistical analysis

All the data generated were analyzed using linear procedure for one-way analysis of variance
(ANOVA) in a completely randomized design (CRD) with the Statistical Package of Social
Sciences (SPSS) Version 24.0 of 2016. Means with difference were separated using Duncan’s
Multiple Range Test of the same statistical package at 0.05 % level of significance.

RESULTS AND DISCUSSION

Japanese Quail performance under different stoking densities

The performance of Japanese Quails on the four stocking densities is shown in Tablel. Average
final weight gain/bird(g) and Average weight gain/bird(g) did not differ (P>0.05) between birds
kept at the four stocking densities (T1-T4). Feed conversion ratio (FCR) was low at low stocking
density. Inversely, feed efficiency (FE) showed decrease with increasing stocking density. This
result is in accord with the findings of Erensayin (2001) that feed conversion ratio was better in
quails kept on an increased group size. Conversely, Davidson and Leighton (1984) indicated that
high population density caused lower feed efficiency than did a relatively low population density.
Percentage mortality was significantly (P<0.05) different across the four stocking densities. The
mortality was highest at 106.73cm?/bird(26birds) and nil for birds at stocking densities of 132.10
cm?/bird (21birds). The highest mortality rate for T4 is explained by the birds’ struggle for space
which limited their capacities for survival.
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Table 1: Performance parameters of growing Japanese quails reared under different
stocking densities (February to April).

Parameters T1 T2 T3 T4

Ave. Initial Weight/bird (g) 66.48+1.78  64.44+¥159 67.57+1.27  69.31+2.42
Ave. Final Weight/bird (g) 144.79+6.33  136.73+1.24 137.28+1.36 135.48+1.86
Ave. Weight Gain/bird (g) 78.31+7.75 72.29+2.09 69.70+1.44 66.17+2.52
Ave. Feed Intake/bird (g) 556.85+9.14° 507.40+1.38 558.78+2.07° 597.39+1.05°
Ave. water intake/bird (ml) 78.77+1.85°  69.53+1.15° 68.49+1.25°  66.55+1.11°
Feed conversion ratio 7.12+0.63°  7.02+0.20°  8.02+0.20®  9.03+0.34%
Feed Efficiency 0.14+0.01*  0.14%0.00*  0.12+0.00®  0.11+0.00°
Mortality 0.25%0.25°  0.25+0.05°  0.00+0.00°  1.75+1.05°
Mortality Percentage 2.22+057°  1.56+0.89° 0.00+0.00¢  8.33+1.68°

a, b, ¢, d = Means on the same rows but with different superscripts are statistically (P<0.05)
significant.

T1 = 252.20cm?/bird (11 birds), T2 = 173.43cm2/bird (16 birds), T3 = 132.1Ocm2/bird (21 birds)
and T4 = 106.73cm’/bird (26 birds).

Carcass parameters of male Japanese Quail

The results of carcass parameters of male Japanese quails reared under different stocking densities
during the transition from dry to rainy season are presented in Table 2. The results showed that
there were no significant differences in live weight, weight of head, neck, right and left drumstick,
right and left shank and weight of back in male Japanese quail. Significant differences were
observed in dressed weight which was lowest in T1 but highest in T2 through T4. The dressed
weight obtained is relative to the live weight of the Japanese quail. Although, Abdel-Azeem (2010)
reported high dressed weight in birds stocked in lower stocking density, Seker et al. (2009) and
El-Shafei (2012) observed insignificance differences on slaughter and carcass characteristics of
Quiails. Higher values were obtained in weights of neck, right and left thigh, chest and back in
quails stocked at the lowest density. Low stocking density reduced competition for feed and water
and bird have more nutrients to convert to body mass. Relative carcass parameters of male quail
expressed as a percentage of live weight in Table 3 indicates that relative weight of right thigh and
chest were significantly high when the cage density was low while it was the reverse for relative
weight of back. Other relative carcass parameters measured were not different (P > 0.05)
statistically. Raji et al., (2015) reported that higher percentage of edible meat in Japanese quails,
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compared to most poultry species; indicating its high efficiency for meat production. Quails
slaughtered at 5 - 6 weeks had dressing percentage of 60 - 80% with an average of 75% which is
much higher than in broiler chickens of the same age Narayan et al. (2006). This result was in
agreement with Thomas et al. (2004) who indicated that stocking density had no influence on the
carcass characteristics. Whereas, Feddes et al. (2002) observed that birds grown at highest stocking
density had lower carcass weight.

Table 2: Carcass parameters of male Japanese quails reared under different stocking

densities
Parameters (Q) T1 T2 T3 T4
Live weight 148.38+1.23 153.43+7.79 159.35+2.33  152.13+1.09
Dressed weight 83.78+2.58" 91.13+2.64° 91.03+6.32%  89.38+1.00°
Weight of head 7.00+0.24 6.30+0.38 7.08+0.30 7.031£0.24
Weight of neck 6.83+1.03 5.38+0.57 6.65+0.73 6.30+0.69
Weight of left thigh 7.70£0.51%  7.00£0.41°  6.1340.40° 6.48+0.59°
Weight of right thigh 8.25+0.41*  7.00+0.00%®  7.38+0.51%  6.53+0.41°

Weight of left drumstick ~ 5.80+0.32  4.75+0.25 5.45+0.66 5.05+0.39
Weight of right drumstick  5.83+0.28 5.50+0.50 5.60+0.53 5.53+0.30

Weight of left shank 1.60+0.24 1.25+0.25 1.78+0.08 1.42+0.08
Weight of right shank 1.63+0.24 1.25+0.25 1.58+0.14 1.78+0.15
Weight of chest 35.60+1.55% 26.23+1.55¢ 32.78+1.60% 29.80+2.08"
Weight of back 27.18+1.84 25.88+1.16 28.70+1.98  29.83+2.76
a, ab, b, bc, ¢, = Means on the same rows but with different superscripts are statistically (P<0.05)
significant.

Table 3: Relative carcass parameters of male Japanese quails reared under different
stocking densities

Parameters (%) T1 T2 T3 T4
Relative weight of head 4.72+0.20 4.11+0.24 4.47+0.27 4.62+0.18
Relative weight of neck 4.61+0.71 3.51+0.38 4.27+0.71 4.15+0.48
Relative weight of left thigh 5.194+0.35 4.58+0.32 5.14+0.38 4.27+0.42
Relative weight of right thigh 5.56+0.26°  4.57+0.07°  4.67+0.41®® 4.30+0.31°

Relative weight of left drumstick 3.68+0.24 3.10+0.17 3.65+0.37 3.32+0.64
Relative weight of right drumstick 3.93+0.19 3.57+0.27 3.54+0.35 3.64+0.22

Relative weight of left shank 1.08+0.16 0.82+0.17 1.13+0.10 0.94+0.46

Relative weight of right shank 1.10+0.17 0.82+0.17 0.99+0.07 1.17+0.11

Relative weight of chest 24.01+1.16% 17.12+1.14° 20.82+1.88%° 9.60+1.41%

Relative weight of back 18.34+1.38° 16.90+0.95° 19.10+1.30* 19.64+1.92
a, ab, b, c = Means on the same rows but with different superscripts are statistically (P<0.05)
significant.

Carcass parameters of female Japanese quails
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The results of carcass parameters of female Japanese quails reared under different stocking
densities during the transition from dry to rainy season in Table 4 indicates significant differences
(P < 0.05) for the live weight, dressed weight, drumstick and weight of back. Dressed weight for
female Japanese quail was highest in the highest stocking density as observed in the male quail.
This is relative to the higher live weights observed in the higher stocking density while the value
of the weight of drumstick and back were higher at the lower stocking densities. The relative
weights of drumstick and back in Table 7 were highest in female quails with the lowest cage
density proportionately with their weight obtained in Table 4. The higher weight values obtained
in lower stocking densities may be attributed to increase space for feeding and reduced stress which
increased the relative muscle weight. The high stocking density of growing quail can lead to heat
accumulation in cage, thereby increasing the risk of heat stress and reduced metabolism. Quails in
low stocking regime therefore metabolized feeds better for conversion to body muscle. In male
broiler chickens, stocking density of over 30 kg/m?was associated with decreased growth rate, and
lower carcass weight and meat yield Dozier et al., (2006). Cravener et al., (1992) showed that
stocking density at 0.05m?/bird decreased significantly carcass weight compared to those stocked
at 0.07, 0.09 and 0.11m?%bird. Beg et al., (2011) opined that the dressing percentage was
significantly higher when broiler was stocked at 8 and 10 birds/m? compared with those stocked at
12 or 14 birds/m?.

Table 4: Carcass parameters of female Japanese quails reared under different stocking

densities
Parameters (Q) T1 T2 T3 T4
Live weight 148.55+1.91¢  159.50+3.09° 169.45+0.77°  165.90+1.612
Dressed weight 77.55+1.97¢ 86.95+2.73"  98.30+2.18% 94.53+1.19°
Weight of head 6.20+0.37 6.53+0.60 6.50+0.50 6.75+0.25
Weight of neck 5.65+0.64 5.33+0.20 6.75+0.75 5.50+0.29
Weight of left thigh 7.13+0.45 8.03+0.44 7.75+0.48 7.25+0.63
Weight of right thigh 7.48+0.41 7.82+0.28 7.50+0.29 7.25+0.75
Weight of left drumstick 5.78+0.50? 4.95+0.05®  5.25+0.25%  4.75+0.25°
Weight of right drumstick ~ 5.40£0.22 5.13+0.43 5.25+0.25 5.00+0.41
Weight of left shank 1.50+0.10 1.60+0.23 1.00+0.00 1.50+0.29
Weight of right shank) 1.60+0.22 1.20+0.20 1.50+0.29 1.75+0.25
Weight of chest 34.08+2.27 38.00+1.24 36.25+1.60 38.00£0.71
Weight of back 22.80+1.26°  18.38+0.94°  17.00+0.91°°  15.25+0.48°

a, ab, b, bc, ¢, = Means on the same rows but with different superscripts are statistically (P<0.05)

significant.

Table 5: Relative carcass parameters of female Japanese quails reared under different
stocking densities

Parameters (%) T1 T2 T3 T4
Relative weight of head 4.17+0.21  4.10+£0.40 3.83+0.29 4.07+0.16
Relative weight of neck 3.80+0.41  3.47+0.11 4.21+0.35 3.62+0.16
Relative weight of left thigh 4.80+0.30  5.22+0.25 4.91+0.44 4.76+0.38
Relative weight of right thigh 5.04+0.32  5.10+0.15 4.76+0.40 4.77+0.50
Relative weight of left drumstick ~ 3.89+0.33%  3.23+0.04%  3.31+0.20®® 3.12+0.17"
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Relative weight of right drumstick 3.64+0.13  3.33+0.25 3.31+0.20 3.29+0.28
Relative weight of left shank 1.01£0.07  1.05+0.61 0.63+£0.03 0.99+0.19
Relative weight of right shank 1.08+0.14  0.79+0.14 0.93+0.16 1.15+0.17
Relative weight of chest 22.99+£1.66 24.78+0.80 22.90+1.39 24.97+0.36
Relative weight of back 15.36+0.82% 12.00+0.76° 10.73+0.65" 10.03+0.33"

a, ab, b, = Means on the same rows but with different superscripts are statistically (P<0.05)
significant.

T1 = 252.20cm?/bird (11 birds), T2 = 173.43cm/bird (16 birds), T3 = 132.10cm’/bird (21 birds)
and T4 = 106.73cm /bird (26 birds).

Organ parameters of male and female Japanese Quails

The data obtained for organ parameters of male and female Japanese quails in Table 6 indicated
that there were significant differences (P<0.05) in all the organs measured. However, the
significant difference does not follow a well -defined order. The liver in male and female were all
highest at T1 stocking density and lowest in T2. Concerning sex, the results revealed that females
recorded significantly (P<0.05) higher values for all the organ measured- liver heart, gizzard and
proventriculus than male quails except in liver where male quail presents higher weight of liver
than the female quails. This result disagreed with Tollba et al., (2006) that showed that increasing
stocking density did not significantly impact on the giblets as was observed in laying hens.

Table 6: Organ parameters of male and female Japanese Quails reared under different
stocking densities

Parameters (Q) T1 T2 T3 T4
Liver (male) 2.60+0.04®  1.2240.95°  1.85+1.14° 1.73+1.25°
Heart (male) 1.15+0.96°  1.20+0.04°  1.48+0.15° 1.23+0.06°
Gizzard (male) 2.00+0.42° 2.25+0.19°  2.43+0.80° 2.90+0.15?
Proventriculus (male)  0.58+0.09 0.50+0.04 0.60£0.09 0.43+0.03
Liver (female) 1.6740.34%  1.08+0.35¢  1.25+0.48° 1.50+1.26°
Heart (female) 1.25+0.18*  1.10+0.04*  1.00+0.00P 1.00+0.00°
Gizzard (female) 2.93+0.39®  3.2240.19%  3.00+0.41° 2.75+0.25°
Proventriculus 0.80£0.04  0.88+0.08  1.00%0.0 0.83+0.11
(female)

a, b, ¢, d = Means on the same rows but with different superscripts are statistically (P<0.05)

significant.

CONCLUSION

Body weight and yield are important traits extolled by poultry breeders and processors to achieve
high profitability in the venture. The percentage edible meat is thus higher than in most poultry
species which suggest its high efficiency for meat production. Stocking density in Japanese quails
should however, not exceed 132.10 cm?#/bird for optimum growth and productive performance.
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