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Summary

This study was designed to investigate the effects of restricted feeding during the growing
period (2-5 weeks of age) on the variation of quantitative traits and to test the interaction
between sire family and the rearing program in Japanese quail, Colurnix coturnix japonica.
Male and female quails originated from nine sires mated to fifty-four dams were randomly
divided into three nutritional groups at 2 weeks of age, i.e. full feeding (F. F.), 709,
restricted feeding (709, R. F.) and 509, restricted feeding (509 R. F.). Each restriction
was made based on the food amount which the full feeding group ate on the every previous
day. The birds were kept in heated brooders until 2 weeks of age and then transfered to
cage batteries. Eight to ten birds were kept in each cage until 6 weeks of age and there-
after all birds were kept in individual cage under 14 hours light per day without tem-
perature control.

1) Growth was retarded mgmﬁcamly in both the restricted feeding during the re-
striction period but they showed greater gains after the removal of restriction. Body
weight of 509, restricted feeding group, however, could not approach that of the full feeding
group. In consequence, standard egg weight of 50%, restricted feeding group was 0.3-0.4
gram smaller than that of the full and 709, restricted feeding group.

2) As results of the analysis of variance of body weight and laying traits, sire family
components were found to have the significant effect in these traits. But the interaction
between sire family and the rearing program in these traits was not significant, as stated
in the previous report.

il

&

RS RAHEND 5 N EBEMICHIET 2 0vhbw 2HIRAEEE, £ UTEMBAE O
OHBICED ARG, BIEFAOHMHICHTL - TS, COMEEAERERE wiALT, R
UL EOEREREBETE B O, FRRKAIIIBNESICRETE 2 S CTHR SRR
LIS BLEELLND. ECAWRBIMED S ORMBEER LIRS  @E0x
NTHB, HEMNELLOBEERIEEAELEINTORBOONEIRTD 5, AREREBH OH



58 PEPURAFRSRAW 2 39 %5 (1975)

R E LTHESIRTOE Y X598, #ENMETE (Intra-population genotype) 7%
L LT ORK% (Sire-family) & KB (Macro-environment) & LT OfIFEEHE L OB O
HYEAOMUERHE LTS, S HRHREK & UTT0BHIRK LS0ZHIRK D 2 K 21T,
PR 3 & UM00 H G 3 C DOREIRENC > WO TRENZTT 8 » T2

ks KUH
FERICH O Y X7 13, BRBKPRERFEEMELE TRET Oy =7 Wb, T8
R LRI S HERLEN L, Z ORIl UziE1H, M6, o715 9z
T, AP ONE HRIIT L > TH b IRk (Halfsibs) @ e 326 42K 52 70 D #9305
EIEMEBICEAY, X bIKALERNOEF % 3BICHh Y, BaK, UT, F.F K2 §H,
F.F. KA B3I Uit © 7 955 2 BT0SFBHRK (UF, 70% R.F. KL MR, U<
55 2 BEOBIFHIIK (U, 50% R.F. K &WH) Off 3 KARYT 7. RERH, ni
B O MEHEBE SR Table 1 107 & 30D T3 3.

Table 1. Design of the experiment,

Number of offspring

Sire Male Female
family F.F. 70% R. T, 50% R. F. F.F. 709 R. F. 50% R.F.
A 6 2 2 3 3 5
B 5 4 5 5 5 3
C 5 4 3 3 3 3
D 4 2 2 4 3 3
E 6 - 3 2 2 3
F 3 5 2 6 4 4
G 2 2 3 3 3 1
H 4 7 5 9 5 6
I 5 4 1 4 4 7
Total 40 30 26 39 32 35
F.F.: Full feeding R. F.: Restricted feeding
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Table 2. Average body weights of male in each group.

Treat- F.F. 70% R.F. 50% R.F.
) . -
Weeks Average! S.D.% Gl;?tveth Average S.D. Glrzxt\gh Average  S.D. (’;‘;\t?h
(8) (e) (%) (8) & (%) (8) (2) (%)
1 13.6 1.8 13.2 14.2 2.0 14.2 14.0 1.4 14.2
2 24.9 3.7 24.2 28.0 4.6 28.1 26.1 4.1 26.5
3 47.7 5.4 46.4 359 6.4 36.0 29.7 5.4 30.2
4 66.7 6.6 64.9 46.6 9.4 46.7 36.6 8.7 37.2
5 82.1 7.4 79.9 58.2 10.5 58.4 46.7 7.8 47.4
6 91.6 6.5 89.1 80.4 10.6 80.6 71.1 8.0 72.2
7 97.1 6.7 94.5 93.6 10.0 93.9 86.7 8.3 88.0
8 98.8 7.3 96.1 97.8 8.8 98.1 94.4 7.5 95.8
9 98.8 7.4 96.1 99.0 8.8 99.3 97.4 7.9 98.9
10 99.9 7.5 97.2 98.9 7.8 99.2 96.5 6.6 98.0
15 102.8 7.3 100.0 99.7 6.0 100.0 98.5 7.0 100.0

1) Average: Average body weight
2) S.D.: Standard deviation
3) Growth rate means the percent of body weight at 15 weeks of age

Table 3. Average body weights of female in each group.

Treat- F. F. 70% R.F. 50% R. F.
Growth® Growth Growth
Weeks Average!! S.D.¥ rate Average S.D. rate Average S.D.  rate
() @ (%) () @ (%) (8) @ (%)
1 14.1 2.1 10.7 15.0 1.9 11.6 14.1 1.9 11.1
2 26.0 4.8 19.7 28.7 4.4 22.2 26.1 4.5 20.6
3 46.3 6.7 35.2 37.0 6.9 28.6 30.8 6.1 24.3
4 69.2 8.5 52.5 48.8 9.2 37.7 38.0 7.6 30.0
5 85.5 7.9 64.9 60.1 12.8 46.5 44.8 10.3 35.4
6 96.8 9.2 73.5 83.1 12.7 64.2 68.7 12.4 54.2
7 113.5 12.9 86.2 99.5 14.4 76.9 84.9 14.3 67.0
8 122.9 11.2 93.3 111.6 13.2 86.2 99.9 14.8 78.9
9 124.7 9.6 94.7 120.5 13.3 93.1 111.1 13.5 87.7
10 126.1 10.7 95.8 123.4 10.5 95.4 119.3 12.6 94.2
15 131.7 9.4 100.0 129.4 10.4 100.0 126.7 9.8 100.0

1) Average: Average body weight
2) S.D.: Standard deviation
3) Growth rate means the percent of body weight at 15 weeks of age
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Fig. 1. Sex differences in body weight of quail from 2 to 15 wecks of age in each group.

Table 4. Average body weight differences of male and female at 5 and 6 weeks of age in each group.

5 weeks of age 6 weeks of age
Group -
Male Female Difference Male Female Difference
(2 (® (2) (8) (&) (2)

F.T 82.1 85.5 3.4 91.6 96.8 5.2

ch (82.2) (67.8) (91.7) (76.8)
70%, 58.2 60.1 1.9 80.4 83.1 2.7
R.T. (58.9) (48.7) (81.3) (67.3)
50%, 46.7 44.8 —1.9 71.1 68.7 —2.4
R.F. (48.4) (37.6) (73.7) (57.6)

The number in parentheses means the percent of body weight at 10 weeks of age
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Table 5. Analysis of variance of body weight at 5 weeks of age.

Male Female
Source of
Degrees of Mean Degrees of Mean

Variation freedom square freedom square
Group (G) 2 11092.10%* 2 15706.03%*
Sire . 9 19
family (S) 8 106.93 8 512.12%%
GxS 16 60.43 16 55.93
Individuals : 70 77.30 79 94.71

T Corrected with dispropotion among subclass numbers
*% Significant at 1%, level

Table 6. Analysis of variance of body weight at 10 weceks of age.!

Male Female
Source of
Degrees of Mean Degrees of Mean
variation freedom square freedom square
Group (G) . 2 94.57 2 408.36*
Sire 5 516.00% %
family (S) 8 151.17%* 8 616.00
GxS8 16 25.78 16 218.41%*
Individuals 68 52.03 76 73.83

T Corrected with dispropotion among subclass numbers
* Significant at 5%, level #* Significant at 19, level
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Fig. 2. Cummulative curve of feed intake in cach group (g/day/quail).

Table 7. Feed convertion ratio of each group

Age in weeks
Group
3 4 5 6 7 2—10
F.F. 3.3 4.2 6.3 12.7 13.9 9.9
70% R. F. 5.5 5.4 7.5 4.8 8.0 9.6
509% R. F. 9.8 6.5 8.7 4.7 6.8 8.9
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Table 8. Egg laying traits to 400 days of age.

Traits F. F. group 70% R.F. group 509, R. F. group

Viability (%) (43~400 days of age) 81.6 (31/38) 78.1 (25/32) 74.3 (26/35)
Age at sexual maturity (days) 52.5+6.8 58.74+6.2 65.74+9.9
Egg weight at sexual maturity!? (g) 8.74+0.7 8.8+0.9 8.6+0.7
Standard egg weight (g)? 10.0£0.7 9.9-+0.7 9.6+0.6
Hen-housed egg production 283.2 266.9 269.8

Egg production on hen-day basis (%) 85.6 85.7 85.2

Egg production/survivor 311.5+« 21.0 316.4+ 15.1 298.6+ 26.0
Total egg weight/survivor (g) 3019.5+£284.2 3040.3+£250.6 2844.8+336.9

1) Mean of continuous 5 eggs from egg weight at sexual maturity
2) Mean of continuous 10 egg weight from 131 days of age
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Fig. 3. Egg production and egg weight in each group.
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Table 9.  Aunalysis of variance of age , egg weight at sexual maturity and standard egg weight.!

Source of Age Egg weight Standard egg weight
vartation Degrees of freedom  Mean square Mean square Mean square
Group (G) 2 1548.90%* 0.25 1.25%
Sire (g) 8 203.42%% 1L17#% 1.84%5%
family
GxS 16 58.16 0.38 0.60
Individuals 76 57.95 0.39 0.28

T Corrected with disproportion among subclass number
* Significant at 5% level **Significant at 1Y%, level

Table 10.  Analysis of variance of egg number and total egg weight to 400 days of age.!

Source of Degrees of Egg number Total egg weight
variation freedom Mean square Mean square
Group (G) 2 1028.55% 220142.35
Sire
family (S) 8 217.98 181626.79*
GxS 16 471.75 : 53582.86
Individuals 49 321.02 80842.89

T Corrected with disproportion among subclass number
* Significant at 5%, level
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Table 11.  Phenotypic correlation coefficients among egg laying traits in each group.

Traits F.T. 0% 0% Traits F.T. 0% %
Aand E (A) 0.06 021 —0.15 FE(A)andT 0.25 0.54%%  0.46%
Aand S (E) —042% 015 —024 S (E)and E(100) 037%+ —0.12 024
A and E (100) —0.91%%  _0.98%** —095%* S (E)and E (400) 0.0  ~0.13 021
A and E (400) —0.33  —043* —0.59%*% S (E)and T 0.63%*%  0.66%%  0.64%%
Aand T —0.3¢  —024  —048% S (100) and E (400) 0.48%  0.46%  0.72%%
E (A) and S (E) 0.57%%  0.80%*  0.69%* E (100) and T 0.44% 024  0.59%%
E(A)and E (100) —0.11  —0.20 0.15 E (400) and T 0.78%%  0.59%  0.85%*
E (A) and E (400) —0.26  —0.17 0.09 ‘

A: Age at sexual maturity E (A): Egg weight at sexual maturity

S (E): Standard egg weight E (100): Egg number to 100 days of age
E (400): Egg number to 400 days of age T: Total egg weight

# Significant at 5% level #% Significant at 1% level
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