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On the Pleiotropic Effects of a Gene (Y) for the Yellow
Plumage Color on the Economic Traits in the
Japanese Quail, Coturnix coturnix japonica

Satoru OkaMoTO and Manjird TAKETOMI

(Laboratory of Animal Breeding)
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Table 1. Design of the experiment
! \ { }
Mating | Sllre ‘ _ 'P?{I’]T R c Offgpgmg
type | Tentative entative | xpected ratio
Phenotyp§ - Genotype Phﬁ“"”ﬁ’”\ Genotype | CWild(4Y /-4 Yellow(Y/ -+
1 Yellow i Y/ -y Yellow Y/ Y 1 2
2 Wild \ Ly Sy wild -y /Y 1 0
3 Yellow Y/ by Wild |y /by 1 1
4 Wild ; -k y/ %‘ Yellow Y/+Y 1 1
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Table 2. Fertility and hatchability of each group
|
| Observed |
Mating tyvpe Fertility Hatchability | P.
- Wild Yellow
1 | ss/e2 70.70%)) as/58 82.8(%)) 18 38 075
2 92/94 97.9 78/92 84.8 3 87 0 =>=0. 90
3 105/111  94.6 92/105  87.6 53 47 ==0. 50
4 95/98 80.0 42 46 ~-0. 50

96. 9

Table 3. Mortality of each group during
12 weeks posthatch

75/95

1

Mating type . Wild(+*/+*) | Yellow(Y/+4¥)

1 0.0 6 (@ 61 (%)

2 14.1 -

3 10. 4 0.8

4 21.1 13. 5
Total 13 4 8. 8
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Table 4. Growth and body weight differences between the wild
and yellow male Japanese quail
T T T
‘ Wild(-+Y/-4-¥) Yellow(Y/+Y) . JC?
Weeks | (x+8.D.)(80) (a) | (X+S.D.)(51) (a) | Difference e (D)
| | 7 ;
1 | 16. 2+ 2.8(8) 15.3+2 7(8) 0.9(8) 3, 41(%)
2 30.4+6.5 28.6+5.5 1.8 2.35
3 50.5+8.5 47.7+7.8 2.8 1. 37
4 69.24+9.7 64.8+9. 1 4. 4% 8.35
5 84.548.5 80.2+7.8 4, 3r* 11. 15
6 94.2+7.0 89.4+7.0 4, 8** 17.76
7 97.34+6.6 94, 3+6.8 3.0%* 7.55
8 99.0+6. 6 96.147.2 2. 9% 7.12
9 99.4+6.3 96.4+7.4 3.0% 7.65
10 99.9+46.2 96.5+7.5 3. 4%% 9. 90
2 | 102. 4+ 6. 4 99.0+8.0 | 3. 4% 9.04
(a) No. of birds (b) Genic variance ratio (-+'—Y)
* Significant at 0.05 level ** Significant at 0.01 level
Table 5. Growth and body weight differences between the wild
and yellow female Japanese quail
. )
) Wild(--¥/-1-%) 1 Yellow(Y/-+") ) PR
Weeks (X+S.D.)(68) (a) (X+S. D.)(48) (a) Difference seiday: (B
1 | 16,9+ 2,608 15.24 2.3(8) 1. 7ex(8) 18, 94(%)
2 : 32,4+ 5.2 27.6+ 4.2 A, 8% | 32.11
3 53,6+ 6.9 47.8+ 6.7 } 5, 8% | 5.83
4 72.9+ 7.5 ‘ 65.0+ 7.7 | 7. Q%% i 34. 96
5 ‘ 89.3+ 7.5 | 81.5+ 9.1 | 7. 8%* 30. 23
6 | 103.3+ 9.6 ‘ 94.4+11.2 ! 8, Qu 26. 12
7 119.0+10.7 110.7+11.7 8, 3%* 20.76
3 | 125.6+ 9.6 120.2+12.2 . O, 4% 10. 03
9 126,94+ 9.4 121.74+11.5 | 5. 2% 10. 11
10 127. 6+ 9.4 123.54+10.8 | 4, 1% 6. 45
12 | 133.7 + 9.3 ‘ 129. 4% 0.8 ; 4.3 7.92
a) No. of birds b) Gemc variance ratio ( + y—>Y)
* Significant at 0.05 level ** Significant at 0.01 level
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Table 6. Average body weight at 6 weeks of age in each group

Mating type ( Wwild(+¥/+%) & Yellow(Y
Sire Dam | Male Female ; Male Female
o Y/ Y/ 91,4 (& 105.2 (8) | gs.5 (8) o1.3 (8
2 [/ SRYER 95.8 106. 3 \
3 Y/+? /Y 91. 4 97. 1 i 91.8 96.7
4 YRy Y/ 95.9 105.5 ‘ 91. 6 92.2

Table 7. Average body weight at 12 weeks of age in each group
! |

Mating type | Wild(+4-7/-4+7) Yellow(Y/+Y)
Sire Dam Malie ‘ Female | Male Female
] Y/ 4 Y/J 99,2 (8) 135.1 (&) 96.1 (8 124.5 (&)
2 4y )4y / 104.3 135. 2 —_— —
3 Y/4Y Y/-4- 99.0 128.7 98. 3 129.3
4 Y /gy / Y 104. 2 138.5 104.6 132.9
3) WEAR VEHNERVVEREFE <UL Qv | HM TOWNTIE, BPEROYY 48.7 FC ot L
DN IR T D, BRI R O pIFEINR T & o) 'Cﬁi‘? 1503 HAEL, T HATIT BT B I
X, Table 8., Table 9. }¢7* Table 10. i) Th 5. UDE7T Hil bf> ShAny, 3L 4 0REKITHENT
Table 8. Age at sexual maturity of each group
| \ . N \ |
Mating type No. of birds W&‘{Sgggy) No. of birds Yeg)l((;ws(.YI')/.Sl—y) | P.
1 5 45, 4+1, 5(days) 1 49, 7—1——5}3(“*‘3’37 .-0.01
2 30 48.2+4+3.3 -
3 i 21 49.7+4.7 19 7i3 0. 70
4 ‘ 11 49,5+4.5 15 7;|_5 ‘ 0. 10
Total ‘ 67 48.7+44.0 45 | 50. 3+ 4. 3 <0.05

Table 9. Egg weight at sexual maturity of each group

| ] ! T -

i i Ly /Ly i v |
Mating type No. of dirds | /4 i$: 55 ) No. of birds YC&TSOQSL ) P.
! 5(a) §.4.51.0 (g) (@ g.a10.5 &) 1 090
a 30 L6406 \‘
o 21 o 506 19 “ /,w, G =0, 20
4 11 861008 15 890, 7 “.0. 50
Total 67 8.5+0.7 45 8.7-+0.06 “.0. 10

a) Mean ol 5 eggs per bird

Table 10. Body weight at Tirst egg of each group

| L owild(/ ) s
. ‘ ; : - ‘ . ‘ ellow(Y/+¥)
Mating type No. of birds (X+S. D.) No. of birds | (X+S. D.) P.
| 5 5 | 122.0+5. 9(8) 1 1214+ 7.6 &)1 ~0.80
2 i 30 127.9+8.6 i ‘ _— |
3 21 i 121.1+8.0 | 19 119.6+12.1 | >0.60
4 11 | 128. 2t7 9 15 ; 125.2+10.5 . =0.40
- ! - i —— PR
Total 67 125. 4i8. 6 | 45 121.9+10.7 . >0.05
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Table 11.

Comparison of the wild and yellow quail on egg traits

' Egg number to 100

Group ‘ days of age

Wlld(+y/ }—")
Yellow(Y/ | )
t-test

44,.3+7.5
P. <0.05

Total egg weight to

47.1+6,7(days) |

Average egg weight from

100 days of age 91 to 100 days of age

422.2+68.6 (&) | 0.4+0.7 (&
4021468, 8 9.4%0.7
S' (a)

N.S.® | N.

a) No ‘algmhcant
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Summary

The wild and yellow plumage-color-groups in the Japanese quail (Coturnix coturnix japonica)
were segregated from mating types as shown in Table 1 and were used to investigate the
economic traits (fertility, hatchability, mortality, body weights and productive traits) of each
plumage-color-group; and the pleotropic effects of the yellow plumage color gene, in the broad
sense, on these traits were discussed.

1) As Homma et al. (1967) reported, it was confirmed that the vellow plumage color was
due to the autosomal dominant gene (Y) and all the zygotes homozygous for yellow died at
an early stage.

2) We could find no effects of the Y gene in the vellow heterozygotes on fertility and
hatchability.

3) In male body weights after 4 weeks of age, those of the wild type were consistently
larger than those of the yellow type; however, differences of the same sorts were already
found between these two types at | week of age in case of the female body weights. These
differences were markedly noted at 6 weeks of age and decreased with the increasing of weeks
of age in both sexes.

4) The effects of the Y gene on body weights at 1-12 weeks of age were estimated by
variance components. The variance ratios were the largest at 5-6 weeks of age in male (11-
189) and at 2-7 weeks of age in female (20-35 2%). These data indicated that the Y gene in
heterozygotes retarted the growth rate of the body weight in the growing stage of the Japanese
quail.

5) As above mentioned, the differences in body weights were remarkably noted in mating
type 1 and 4, and were obscured in mating type 3. Further studies might be made on the inter-
pretaion of these facts.

6) Compared to the wild color groups, age at sexual maturity in the yvellow-plumage-color-
groups was rather delayed but no differences between these two groups were observed in egg
weight and body weight at sexual maturity.

7) The egg number of the wild type was more than that of the vellow type {rom the first
egg to 100 days of age, but no differences between these two types were found in total egg
weight to 100 days of age and in the average egg weight from 91 to 100 days of age. The
difference of egg number was assumed to he caused by the difference in age at sexual maturity.



