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Summary

This study was designed to explore the effects of length of the light-dark cycle on the
time of oviposition, the time interval between successive eggs, the rate of egg production,
the egg weight and the movement of ovum through the oviduct using Japanese quails
(Coturnix colurnix japonica).

One hundred and seventy-five laying quails were divided into two groups and were
housed in two light-proof rooms. One group was maintained under the light-dark cycle
of 24 hours (14L: 10D) and the other under the light-dark cycle of 27 hours (14L: 13D),
respectively.

Approximately 939, of eggs was laid in the light period on the 14L: 10D, and only
7% was laid in the dark period. The average interval from onset of light to oviposition
was 11 hours and 35 minutes. While most eggs were laid in the light period on the
14L: 13D, the oviposition occurred immediately after onset of light. In this case, the
average interval from onset of light to oviposition was 2 hours and 48 minutes.

A change from the 24-hour cycle to 27-hour cycle increased the interval between ovi-
positions from-24 to 27 hours. From this result, it was obvious that the rhythm of the
light-dark cycles was a regulating factor to the time of oviposition.

The egg weight increased significantly with increase of length of the light-dark cycle
from 24 to 27 hours, but the egg production per quail decreased.

One hundred and ten quails were killed at the predesigned times following oviposition.
The reproductive system of quails was then examined to discover whether ovulation had
occurred and, if so, the whereabouts of egg in the oviduct. The estimates of time from
oviposition to next ovulation and the time spent in the infundibulum, magnum and
isthmus were slightly different but not significantly between quails under the cycles of
24 and 27 bours. It was apparent that eggs laid under the 27-hour cycle spent on about
3 hours longer in the shell gland than eggs laid under the 24-hour cycle.

Eggs from both groups were examined to see whether the egg weight changed with a
similar proportion in all parts of the egg. A statistically significant increase in the egg
yolk weight was obtained by increasing length of the light-dark cycle from 24 to 27 hours.
It was assumed that increase in the egg yolk weight under the 27-hour cycle must have
resulted from a longer ovarian term.
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Table 1
light-dark cycles (14L: 10D)

Distribution of oviposition times for 91 Japanese quails maintained under 24-hour

Day“)
1 2 3 4 5 6 7 & 9 10 11 12 13 14 15 16 17 18
Onset of light
Time 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5
am am am am Am am am am am am am am am am am am am am

Onset of darkness
7 7 7 7 7 7 7T 7 7 7 7T 7 7 7

7

7

/

7

pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm pm

1 !
2 3
6 7 8 9 7 6 6 4 6 9 7 10 8
24 14 17 20 18 15 17 14 12 22 13 19 25 24
5 10 19 14 20 21 21 19 30 22 12 23 18 17 14
6 11 12 11 17 11 21 16 11 19 17 13 18 18 21
6- 7 4 8 10 9 15 11 13 14 9 12 11 8 6 12
8
9

5 4 6 3 4 4 5 8 8 6 4 1 2

3
12
20
17
12
13

4

1
1
13
18
16
15
12
3

1
I

13
29

fee]

1
2

13
18
11
12
14

a) Oviposition times for day 1-3 were based on the records of 69 quails.

am= before noon, pm=afternoon.
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Table 2 Distribution of oviposition times after onset of light for 91 Japancse quails maintained
under 24-hour light-dark cycles (14L: 10D)

gg;;rs Cycle number® '
onset Total 9,
of . s
light 1 2 8 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
6- 7 1 1 0.1
7- 8 1 1 1 1 1 1 11 1 9 0.7
8-9 1 1 1 2 1 2 3 6 3 3 3 1 1 2 30 22
9-10 6 7 8 9 7 6 6 4 6 9 7 6 10 8 12 183 11 9 144 104
10~11 24 14 17 20 18 15 17 14 12 22 13 19 25 24 20 18 13 13 318 23.0
11-12 10 19 14 20 21 21 19 30 22 12 23 18 17 14 17 16 20 18 331 24.0
12-13 11 12 1t 17 11 21 16 11 19 17 13 18 18 21 12 15 16 11 270 19.6
13-14 4 8 10 9 15 11 13 14 9 12 11 8 6 12 13 12 8 12 187 135
14 5 4 6 3 4 4 5 8 8 6 4 1 2 4 3 9 14 90 6.5
Total 61 64 66 79 78 79 78 82 79 79 75 77 82 82 81 79 79 80 1,380 100.0

a) Oviposition times for cycle 1-3 were based on the records of 69 quails.

Table 3 Distribution of oviposition times for 84 Japanese quails maintained under 27-hour
light-dark cycles (14L: 13D)

Day
9 10 11 12 13 14

1 2 3 4 5 6 7 8 15 16 17 18
Onset of light
5 8 11 2 5 8 11 2 5 8 11 2 5 8 11 2
Time am am am pm pm pm pm am am am am pm pm pm pm am
Onset of darkness
7 10 i 4 7 10 1 4 7 10 1 4 7 106 1 4
pm pm am am am am pm pm pm pm am am am am pm pm
0- lam 1 2 9 13 1 2 6 13 5
1- 2 2 1 4 7 6 I35 10 6
2~ 3 1 13 9 5 2 10 5
3~ 4 5 1 2 14 12 2 1 2 13 12
4- 5 2 5 6 3 3 1 4 11
5~ 6 6 3 1 15 7 4 4 6
6~ 7 14 2 14 14 2 2 12 12
7- 8 13 4 2 4 9 1 2 1 13
8-9 8 8 1 4 15 12 4 2
9-10 9 7 2 10 11 3 1
10-11 5 9 3 2 7 12 3 3
11-12 6 11 5 1 3 14 5 4
O-1lpm 4 13 12 1 2 1 2 11 2
-2 2 7 11 1 1 2 8 9 5
2- 3 8 6 4 2 6 14 8 3
3- 4 2 11 138 1 1 12 11 2 2
4~ 5 3 16 14 4 1 2 8 8 5 1
5~ 6 4 14 4 2 4 15 13 2
6~ 7 2 17 19 2 1 4 11 3 1
7- 8 1 1 5 11 2 2 7 15 7 1
8- 9 1 2 11 6 1 4 14 8 2
910 2 13 20 1 3 10 14 5 2
10-11 1 4 9 6 4 12 5 2
11-12 517 9 2 4 16 10 1

am==before noon,

pm=afternoon.
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Table 4 Distribution of oviposition times after onset of light for 84 Japanese quails maintained
under 27-hour light-dark cycles (14L: 13D)

g;);rs Cycle number

onset Total %

1i(é€1t I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

—5—4 1 1 2 2 1 2 2 1 2 14 1.1

—4—3 2 2 1 3 2 1 1 2 16 1.3

—~3-2 3 1 1 2 2 1 2 5 4 4 4 3 2 2 1 37 2.9

21 5 1 1 2 1 1 2 2 3 2 2 3 5 5 35 . 2.8

~1-0 2 4 3 1 4 2 6 6 3 1 3% 5 5 7 5 6 63 5.0
0~ 1 6 8 5 4 4 6 9 9 7 12 5 8 13 8 10 5 119 9.5
-2 14 7 12 1% 19 20 13 12 14 11 11 11 11 14 1% 12 207 16.5
2-3 13 9 11 14 11 9 7 6 9 12 9 8 15 12 10 11 166 13.2
3- 4 8 11 6 14 11 17 13 15 15 14 14 15 14 16 10 6 199 15.8
45 9 13 11 17 13 9 14 14 10 2 12 14 10 6 13 12 179 14.3
5- 6 5 7 16 5 4 4 5 4 7 8 8 7 4 5 4 13 106 8.4
6- 7 6 8 4 2 5 1 1 4 3 6 4 4 4 2 4 2 60 4.8
7- 8 4 2 2 2 2 2 2 2 1 3 2 2 26 2.1
8-9 2 3 1 1 2 2 2 1 1 1 3 20 1.6
9-10 1 1 0.1
10-11 1 1 2 0.2
11-12 1 1 2 0.2
1213

13-14 1 1 2 0.2

Total 77 77 75 77 79 75 72 77 80 79 79 81 82 83 81 80 1,254 100.0
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Fig. 1 Distribution of oviposition times after onset of light for Japanese quails
maintained under 24- and 27-hour light-dark cycles (14L: 10D and 14L:
13D). Dark periods were indicated by horizontal black bars.
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Table 5 Intervals between ovipositions for Japanese quails maintained
under 24- and 27-hour light dark cycles (14L: 10D and

14L: 13D)
Interval
b D) it
tions _No. of % _No. of o

(Hour) intervals intervals
19 1 0.1
21 2 0.1 3 0.2
22 16 1.1 5 0.4
23 208 13.9 5 0.4
24 850 56.8 12 0.8
25 295 19.7 69 4.8
26 45 3.0 294 20.6
27 8 0.5 674 47.2
28 247 17.3
29 57 4.0
30 1 0.1 11 0.8
31 9 0.6
32 5 0.4
34 2 0.1
35 1 0.1
36 1 0.1
40 1 0.1
44 3 0.2 1 0.1
45 11 0.7
46 14 0.9
47 21 1.4
48 18 1.2
49 4 0.3
50 2 0.1
51 7 0.5
52 4 0.3
53 9 0.6
54 4 0.3
55 3 0.2

Total 1,498 100.0 1,425 100.0

H -7z, FD# Biellier and Ostmann® {3, 248 R NIA 5 2 72 58 O P34 [0 IR 1325, 58 f T
Hotedt, KAMES - LB TELHIIMGELEL L7 EMELTEHD, Rosales 520
13, 23, 25, BXU27THMONERAMAELSEZ LEOFEHRIMERENEN FN25.4, 25.88L0827.2
BETH- EEMELTINS, Melek 5% & #o HINMERE 240 BRI T 125,208 TH -
FeDiek L, 27WR R NICI26. SHHIICIE U 7o &R~ T B, Morris'™ DRI ERICKS &,
24, 2T B KUKl EA - BO IR T £h24.9, 27. 18 L 29 1M TH -
7z. Wilson and Huang® R &y X5 OHIIMMRA LB L, 4BHAND 7 5 & F &N
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24-hour cycle
(1,498 intervals)

27-hour cycle
(1,425 intervals)

Frequency of intervals in each class (% of total)

20 30 40 50 60
Interval between oviposition, hours

Fig. 2 Intervals between ovipositions for Japanese quails maintained under
24- and 27-hour light-dark cycles (14L: 10D and 14L: 13D).
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Table 6 Egg production and egg weight for Japanese quails maintained
under 24- and 27-hour light-dark cycles (14L: 10D and 14L: 13D)

24-hour 27-hour

(14L: 10D) (14L: 13D)
No. of cycles 18 16
No. of ovipositions 1,454 1,251
No. of soft cggs 9 22
No. of broken eggs 8 8
No. of eggs/quail 15.9-- 3.0 14.64- 2.5%%
Mean egg weight, g. 10.34+ 0.8 10.74- 0.9%%*
Total egg output, g./quail 162.4-4+31.9 155.4--31.0

Values were given as mean 4 standard deviation,
*% Significantly different (P<20.01) from 24-hour cycle.
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Table 7 Observations on time of ovulation and rate of ova movement down
oviduct in Japanese quails maintained under 24- and 27-hour light-dark
cycles (14L: 10D and 14L: 13D)

No. Ovum Location®
Treatment  Time® of  not % A
hens ovu- 1 M Is Sh  ovulated  in shell
lated gland
0 6 6 0
20 7 6 1 16.7
40 5 2 1 2 60.0
60 7 2 2 3 71.4
24-hour 80 5 5 100.0
{14L: 10D) 180 5 3 2 0
210 5 2 3 0
240 4 1 3 0
300 5 2 3 60.0
330 4 100.0
0~ 20 7 7 0
40 8 5 3 37.5
60 12 7 1 4 41.7
27-hour 80 5 5 100.0
(14L: 13D) 210 5 2 3 0
240 1 5 0
300-330 10 2 8 80.0
360 4 4 100.0

I==Infundibulum, M=Magnum, Is=Isthmus, Sh==Shell gland.

a) Time (min.) from preceding oviposition.

b) Location of ovum in oviduct.

c) Percentage of ova which had ovulated at various times after preceding
oviposition.

d) Percentage of ova which had entered shell gland at various times after
preceding oviposition.
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N7, B0GBRICIB T THIETET L, MEBEKEE L EEZDEEIh -7, WRIT, HkED
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%W, 141 : 10D K©3304%, 14L : 13D KT 360 42 CTh »7z. HHEDO K TH0ME N, T
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Table 8 Fresh weight of components of eggs laid by Japanese quails
maintained under 24- and 27-hour light-dark cycles (14L:
10D and 14L: 13D)

24-hour 27-hour
(14L: 10D) (14L: 13D)
Egg weight, g. 10.534+0.13 10.75-40.09%*
Yolk weight, g. 3.00-+0.16 3.274-0.18%*
Albumen weight, g.% 6.48--0.12 6.414-0.19
Shell weight, g.» 1.04-4-0.06 1.064-0.06

Values were given as mean--standard deviation for ten eggs.
a) Albumen weight estimated by difference.

b) Shell with membranes.

#% Significantly different (P<<0.01) from 24-hour cycle.
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