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ABSTRACT:

Chicks of three lines of Japanese quail were used to study the
effects of sex, line and age on hematology, growth and carcass traits
in Japanese quail. The first line was selected for high 6 week-body
weight (HBWs) while second line was selected for high 0-6week
growth rate (HGRg.) for three generations and the third line was
randombred control (RC). Birds at 6 weeks of age had significantly
higher values of live body weight (LBW), carcass%, dressing%,
boneless meat% (BLM%), fat%, protein%, red blood cells (RBCs),
total proteins (TP), globulin (Glob), triglycerides (TG), total lipids
(TL) and growth hormone (GH) than those at 3 weeks of age.
However, birds at 3 weeks of age had the highest hemoglobin (Hb),
white blood cells (WBCs) and albumin (Alb) values as compared
with those at 6 weeks of age. The HGRy line had higher BW4,
performance index (P1), carcass%, dressing%, BLM%, TP, Alb, TL,
triiodothyronine (T3) and ratio of T3 to thyroxine (T3/T4) than other
lines. Females had significantly higher BW, PI, TP, Alb, Glob, TG
and TL than males. Males had significantly higher carcass%,
dressing%, BLM%, GH and T3/T, than females. Significant line by
age interactions were found for BW, carcass%, dressing%, fat%,
protein%, Hb, PCV%, RBCs, TP, Alb, Glob, GH, T3 T, and T3/ T,.
It can be concluded that selection has a central role in variations in
plasma constituents, hematological parameters and carcass traits
which are related to differences in age and sex of Japanese quail.
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INTRODUCTION

Variations in metabolic rate have a major influence on the growth and
development of animals. Growth is controlled by a complex interaction
between genotype and environmental factors which are largely translated in
physiological signals by which these factors affect growth processes to
improve productivity, productive efficiency and the quality of animal
products (Rahimi, 2005a). There is abundant evidence that thyroid hormones
(T3 and T,) are very important for normal post hatch growth in birds which is
positively correlated with the rising of circulating T3 and T, (Decuypere et
al., 1991). A higher metabolic rate is linked to an increased use of T,
(Decuypere et al., 1982). Differences are also observed between fat and lean
broilers divergently selected for abdominal fat weight (Decuypere et al.,
1994). The growth hormone (GH) is considered to have a central role in
growth; variations in circulating plasma growth hormone is related to
differences in age, sex and strain of birds. GH has also been reported to affect
lipid metabolism in birds (Williams et al., 1986). The RC lines exhibited
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consistently higher GH levels than the larger, faster growing broiler lines
(Stewart and Washburn, 1983). No difference in T3 plasma level between
male and female chicks was found although growth rate differed as reported
by Khun et al. (1982). The relatively slower growth rate, increased carcass
lipid (Cravener et al., 1989). The hormones of the thyroid and GH axes are
not only linked to growth and the incidence of ascites but also to protein and
fat metabolism in broilers (Buys et al., 1999). Relatively little is known,
however, about the physiological mechanisms changes in the course of such
genetic improvement. Also, little or no information is available on the
relationship between hematological parameters and performance traits of
Japanese quail. According to Stewart and Washburn (1983) genetic
variations, manifested in the variability of tissue composition and metabolic
processes between strains, provide a means of evaluating such physiological
developmental changes due to genetic selection. Therefore, the present study
aimed to investigate changes in hematological parameters, plasma
constituents, performance index and body composition as influenced by age,
line and sex following short-term selection for high 6 week-body weight and
high 0-6 week growth rate in Japanese quail.

MATERIALS AND METHODS

Three quail lines were used in this study. Line HBWg was established
by selection for high 6week-body weight, line HGRy. was established by
selection for high 0-6week growth rate for three generations and RC line was
the unselected base population from which the selected lines originated. Line
RC was kept in order to facilitate comparison between lines and to provide a
mean for correcting environmental trends or fluctuations brought about by
artificial selection and to reduce random genetic drift in the control and
selected populations used (Havenstein et al., 1988). Details of management
practices, chemical analyses and statistical treatments are mentioned
elsewhere (EI Full et al., 2006).

Statistical analysis:

Using General Linear Models (GLM) procedure of SPSS
software (SPSS, 1999), analyses of variance of feed conversion (FC)
and performance index (PI, North, 1981) were conducted as follows:

Yuk—l.l'i' L. +S +LS; it€ijk
where: W: Overall mean, L;: Line effect (i: 1 and 3) Sj: Sex effect (j: 1 and
2), LS;j: Interaction of line by sex and ejj: Random error term.

The following model was used for analysis of data for BWs , carcass
traits (carcass%, dressing%, BLM%), body composition (fat%, protein%),
hematological parameters (Hb, RBCs, WBCs and PCV%) and studied plasma
constituents (GH, Alb, Glob, TG, TL, T3, T4, T3/ Tgand TP):

Yijkl = lJ.+A| + |_ +S+AL;; +AS|k+LSJk+ALS| ktE€j
where: i Overall mean, Aj: Age effect (| 3and 6), L;: Line efflect (i:1,2
and 3), Sj: Sex effect (j: 1 and 2), AL;j: Interaction of age and line, ASi:
Interaction of age and sex, LS jk Interaction of line by sex, ALSjj :
Interaction of line by age by sex and ejja: Random error term. Means were
compared for effects of line and interactions by Duncan's multiple range test
(Duncan, 1955) when significant F values were obtained (P<0.05).
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RESULTS AND DISCUSSION

Means of productive traits (BWg, FC, PI, carcass%, dressing%,
BLM%, fat% and protein%), hematological parameters (Hb, PCV%, RBCs
and WBCs), plasma metabolites (TP, Alb, Glob, TG and TL) and hormones
(GH, Tz and Ty) in different genetic groups of Japanese quail are presented in
Table 1. Age significantly influenced (P<0.01) all studied productive traits,
Hb, RBCs, WBCs, GH, TP, Alb, Glob, TG and TL. Chicks at six weeks of
age had significantly higher estimates than three weeks for each of LBW,
carcass%, dressing%, BLM%, fat%, protein%, RBCs, GH, TP, Glob, TG and
TL belng 183.57g, 68.50%, 73.35%, 49.56%, 9.69%, 21. 39%, 3.65X10°%
mm?®, 0.162ng/dl, 3. 5089/d| 2. 61Zg/dl 191.44¢g/dl and 1283.28mg/dl,
respectlvely However, birds at older age had significantly lower Hb, WBCs
and Alb than at earlier age (10.49, 109.38 and 0.896 vs 12.38 g/dlI,
152.78X10*/mm? and 1.495g/dl, respectlvely)

Line significantly affected all studied traits except protein%, WBCs,
Glob, TG and T,4. The HGRg6 line had higher BW, PI, carcass%, dressing%,
BLM%, TP, Alb, TL, T3 and T3/T, (166.41g, 32.13, 68.33%, 73.68%,
47.80%, 3.444g/dl, 1.313 g/dl, 1034.08 mg/dl, 57.17 ng/dl and 362.78,
respectively) than other lines. Whereas, the RC line had the lowest estimates
for the previous traits compared to the selected lines and had significantly the
lowest BWs and the poorest FC (143.23g and 5.70g feed/g gain). The HBW;
line had significantly better FC, the highest GH but had insignificantly higher
fat%, Hb, PCV% and RBCs than HGRg line (Table 1). Although HGR
had higher carcass%, dressing% and BLM% than other lines, birds of this
line had significantly poorer FC than HBW; line. These results were
confirmed by those reported by EI Full and Omar (2006). Also, Williams et
al. (1986) reported that there were variations in GH due to differences in age
and strain of birds. The RC line had higher GH than HGRg¢ line. This result
is in harmony with that reported for GH in broilers by Stewart and
Washburn (1983). Higher values of both T, and GH and lower T3 estimates
than the present study were reported by several investigators for broilers at 3
weeks of age (Buyse et al., 2001, Tona et al., 2004, Nijdam et al., 2005 and
Rahimi, 2005b). Whereas, higher TG estimate for Pekin ducks was reported
by Farahat and Chavez (2000).

Sex significantly affected all studied productive traits except, fat%,
protein% and all plasma constituents, except T3 and T, Females had
significantly higher BW¢, PI, TP, Alb, Glob, TG and TL than males as shown
in Table 1. Although males had significantly higher carcass%, dressing% and
BLM%, their Pl were poorer than females, this may be due to the superiority
of females growth than males at different ages. In addition, sex difference
was attributed primarily to the relatively large ovaries, liver and intestines of
the females especially at sexual maturity age (about 6 weeks of age).
Consequently, when these parts were excluded, lower carcass% for females
were obtained (Wilson et al., 1961, Farahat, 1998, Abdel Fattah, 2001 and
El Full and Omar,2006). Males had significantly higher GH than females
(0.164 vs 0.141 ng/dl). Similar trend was reported by Williams et al. (1986)
that there was sex difference in GH in chickens. Conversely, sex
insignificantly affected all studied hematological parameters (Table 1).
Conversely, several investigators reported that males had significantly higher
PCV% than females of Japanese quail (Atwal et al., 1964, Mihailov et al.,
1999 and Abdel Azeem et al., 2001). Similar trends for PCV% and Hb were
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Table 1
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reported for the control line by Abou Zeid et al. (2000). However, they found
lower estimate for WBCs in Japanese quail than those found in this study.
Similar trends of significant sex effect on T3 T4 and TG were reported by
Stewart and Washburn (1984), Buyse et al.(1991), Buys et al.(1999) and
Rahimi (2005b).

Significant line by age interactions in Japanese quail, regardless of sex
are presented in Table 2. It can be seen that HGRy line at 6 weeks of age had
higher BW;, carcass%, dressing%, fat% , protein%, T3 and Ta/ T4 than other
groups. Similarly, HBW; line at 6 weeks of age had significantly higher PCV%,
RBCs, GH and T, than other groups. Higher estimates of TP and Glob were
shown for the RC line at 6 weeks of age than other groups. Lower protein% and
GH values were obtained for HGRg line at 3 weeks of age than other groups.
Similarly, the RC line at three weeks of age showed significantly lower BWs,
carcass%, fat%, TP, Glob, T3 and T3/ T4than other groups as shown in Table 2.

Regardless of age, there were significant line by sex effects on carcass%,
dressing%, BLM%, WBCs, TP, Alb, Glob, TL, GH, T3 and T, presented in
Table 3. Males of the HGRg line had higher values for T3 than other groups
being 58.83ng/dl. Similarly, females of this line showed higher estimates for TP,
Alb and TL than other groups. Males of HBW; line had higher carcass%,
dressing%, BLM% and GH being 69.54%, 74.45%, 48.82% and 0.185ng/dl,
respectively than other groups. Also, females of this line had higher WBCs and
T, (150.00x10%/mm?® and 0.210ng/dl). Higher Glob of 2.631g/dl was shown for
females of the RC line than other groups. However, males of HGRy line had
lower TL of 867mg/dl than other groups. Also, males of HBWjs line had lower
Alb of 0.984g/dl than other groups. Males of the RC line had the lowest TP and
Glob values (2.645g/dl and 1.505¢/dl, respectively). Similarly, females of this
line had lower carcass%, dressing%, BLM%, WBCs, GH, T3 and T, than other
groups (65.46%, 70.86%, 43.99%, 108.33x10%/ mm?3, 0.137ng/dl, 26.00ng/dl and
0.137ng/dl, respectively) as shown in Table 3,

table 2
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table 3

Table 4. Significant means = SE for productive traits, hematological values

and plasma constituents in Japanese quail (Age by sex interaction).

Trait 3weeks 6weeks
M F M F

BW 127.08+0.17° 130.94+1.4° 176.07+2.3" 191.08+2.3
Hb 12.009+0.26° | 12.757+0.14% 10.963+0.45° 10.030+0.41°
RBCs 2.472+0.1° 3.050+0. 03° 3.800+0.14° 3.500+0.13°
TP 2.935+0.15° 3.314+0.098" 3.037+0.12" 3.979+0.098°
Glob 1.567+0.12¢ | 1.693+0.095° 2.282+0.16° 2.942+0.12°
TG 120.44+4.17° | 115.33+4.33° 105.39+5° 277.19+22.33°
TL 663.11+18.5° | 641.11+17.17° | 1089.78+71.5° | 1476.78+87.33"
GH 0.146+0.007° | 0.141+0.005° 0.183+0.007° 0.140+0.005"
Means having different superscripts within the same row are significantly different at

P<0.0.

Regardless of line, age by sex interaction significantly affected BWs, Hb,
RBCs, TP, Glob, TG, TL and GH as presented in Table 4. Females at 6 weeks of
age had the highest BW, TP, Glob, TG and TL compared to other groups. Also,
males at 6 weeks of age had significantly higher RBCs and GH (3.80x10% mm?®
and 0.183ng/dl) than other groups. The highest Hb value of 12.757g/dl was
shown for females at 3 weeks of age. However, males at 3 weeks of age had
lower estimates of BW, RBCs, TP and Glob (127.08g, 2.472x10% mm?,
2.935¢/dl and 1.567g/dl, respectively) than other groups as shown in Table 4.

The significant age by line by sex interactions on each of carcass%,
dressing%, BLM%, RBCs, T3, T4 and T3/T,4 are presented in Table 5. At 6 weeks
of age, males of the HBWs had higher carcass%, dressing%, BLM% and RBCs
(70.76 %, 75.30 %, 51.09 and 4.47 x 10°/ mm®) than other groups. However,

Fayoum J. Agric. Res. & Dev., Vol. 20, No. 2, July, 2006



IMPACT OF SHORT-TERM SELECTION FOR BODY................ 138

Table 5

females of the RC line at 6 weeks of age had the lowest carcass% and dressing%
(64.75% and 69.57). Also, females of the RC line at 3 weeks of age had the
lowest BLM% (41.25%). The lowest RBCs of 2.40x10% mm? was shown for
males of the HBW; at 3 weeks of age. Males of the HGRy line at 6 weeks of
age had the highest Tzand T3/T, (72.33ng/dl and 517.79).
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On the other hand, females of the RC line at 3 weeks of age had lower
Tz and T3/T4 (10.0ng/dl and 70.89) than other groups. Each of females of
HBW; line at 3 weeks of age, females of RC line at 6 weeks of age and both
females of HGRg. line and males of HBW; at 6 weeks of age had the lowest
estimates for T4 of 0.130 ng/dl. However, females of the HBWs line at 6
weeks of age had higher T, estimate than other groups being 0.292ng/dl as
shown in Table 5.

It can be concluded that selection has a central role in variations in
plasma constituents, hematological parameters and carcass traits which
related to differences in age and sex of Japanese quail birds.
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