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Studies on the differentiation of fertile

and infertile eggs fresh laid.

I. On daily changes in O, and CO, gas permeated through
the egg shell. (When the egg is held at 30°C)
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Table 1. Egg weight before and
after experiment,

Egg weight (g

Egg No. ®)
13th Dec. | 23rd Dec. Decrease
F 1 49.40 49.04 0.36
F 2 57.86 57.35 0.51
F 3 63.95 63.46 0.49
(? F 4 60.10 59.68 0.42
;:*’; F 5 62.72 62.23 0.49
. F 6 50.65 50.31 0.34
_gmg F 7| 61.86 é1.41 0.45
F 8 55.40 55.25 0.35
F 9 53.75 58.35 0.40
F 10 60.75 60.22 0.53
Total 581.64 577.30 4.34
Average 58.16 57.73 0.43
I 1 58.90 58.40 0.30
I 2 61.87 61.53 0.34
I 3 59.10 58.75 . 0.35
= I 4 C49.72 49.39 0.33
g1 5 58.04 57.70 0.34
=0T 6 ¢2.68 62.29 0.39
2 I 7 56.95 b6.52 0.43
%I 3 40.89 40.40 0.49
I 9 57.27 56.80 0.47
I 10 57.23 57.02 0.21
Total 582.65 579.00 3.65
Average 58.27 57.90 0.37
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Fig 1. Eggs in desiceator,

E : Eggs (set with the
blunt end toward the

cover)

S : Sampling tube and €
its pinch-cock

W : Tube to substitute
water for gas samble,
and its pinch~cock
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Talbe 2. O, consumed and CO, produced
by fertile and infertile eggs.
0,9%in | Oydecre- | Ogcons, | Ojcons, | CO,%in |COzincre- | COpprod. | COsprod.
Date Zléalg :; ment Ie?g'gsm ggé—e - aér(lialgyss— ment Pzgg;lﬂ 6%?— egg
(%) (%) (cc) (ce) (%) (%) (ce) (c0)
1936.12.14 | 20.78 0.21 7.812 0.806 0.62 0.59 21.948 2.264
15 20.79 0.20 7.440 0.767 0.70 0.67 24.924 2.571
16 20.80 0.19 7.068 0.729 0.47 0.44 16.368 1.688
(Ej 17 20.92 0.07 2.604 0.269 0.28 0.35 13.020 1.343
g 18 20.87 0.12 4.464 0.460 0.28 0.25 9.200 0.959
z 19 20.84 0.15 5.580 0.576 0.19 0.16 5.952 0.615
00(% 20 20.81 0.18 6.696 0.691 0.12 0.09 3.348 0.346
21 20.79 0.20 7.440 0.767 0.19 0.16 5.952 0.614
22 20.80 0.19 7.068 0.729 0.12 0.09 3.348 0.346
23 20.86 0.13 4.836 0.499 0.19 0.16 5.952 0.614
1936.12.14 20.71 0.28 11.558 1.190 1.27 1.24 51.187 5.271
15 20.71 0.28 11.558 1.190 0.78 0.75 30.940 3.188
_ 16 20.89 0.10 4.128 0.425 0.38 0.35 14.448 1.488
(E}. 17 20.96 0.03 1.2%38 0.127 0.20 0.27 11.146 1.148
Ej; 18 20.93 0.06 2.477 0.255 0.32 0.29 11.971 1.233
: 19 20.88 0.1 4.541 0.468 0.20 0.17 7.018 0.723
g(% 20 20.89 0.10 4.128 0.425 0.09 0.06 2.477 0.255
21 20.81 0.18 7.430 0.765 0.24 0.21 8.669 0.893
22 20.77 0.22 9.082 0.9%5 0.10 0.07 2.890 0.298
23 20.77 0.22 9.082 0.935 0.28 0.25 10.320 1.063
X BHREIDAER 4,281cc—561cc=8,720cc EFEIRDSIR 4,660ce — 532cc=4,128¢cc
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Table 3. Correction according to 3 infertile eggs found in the fertile lot.

0, consumed CO, produced
Date per 10 eggs| per 3 in- |per 7 true|per 40g- |per 10 eggs| per 3 in- |per 7 true| per 40g-
igt fertile | fertile eggs|fertile eggs| fertile egg igt fertile s site eggslfertile eggs| fertile egg
» (ce) (ce) (ce) (ce) (cc) (cc) (ce) (ce)

1956. 12. 14 7.812 3.132 4.680 0.663 ! 21.948 13.872 8.076 1.144
15 7.440 . 3,132 4.308 0.610 | 24.924 8.390 16.534 2.341

16 7.068 1.119 5.949 0.842 16.368 3.915 12.453 1.763

17 2.604 0.335 2.269 0.321 13.020 3.021 9.999 1.416

18 4.464 0.671 3.793 0.537 9.300 3.244 6.056 0.858

19 5.580 1.231 4.349 0.616 5.952 1.902 | © 4.050 0.573

20 6.696 1.119 5.577 0.790 3.348 0.671 2.677 0.379

21 7.440 2.014 5.426 0.768 5.952 2.349 3.603 0.510

22 7.068 2.461 4.607 0.652 3.348 0.78% 2.565 0.363

23 4.83%6 2.461 2.375 0.336 5.952 2.797 3.155 0.447
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'Fig 2. O, consumed and CO, produced per 40g-cgg dnring 10 days after laying,

(A) O, cons, (B) CO; prod.
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Summary

Studies were made on daily changes in O, and CO,
gas diffused through the egg shell at a temperature of
30°C. Fertile and infertile eggs, fresh laid, of White
Leghorn were used for the purpose during ten days,

The principal resuits were as follows;

(1) Both O, consumption and CO, production in
infertile eggs were more than those in fertile ones
during a day or two after they were laid. Especial-
ly the amount of CO, produced from infertile eggs
on the Ist day was about 5 times as much as from
fertile ones, and it was 5.27cc/day/40g-egg.

(2) From the 2nd or 3rd day on, there was a grad-
ual decrease in the CO, output, and on the 4th day
it decreased to less than 1.0cc/day/é0g-egg. The
difference in the decrement between fertile and
infertile eggs was not appreciable after the 3rd day
on,

(3) The decrement of O, consumption was most
remarkable on the 4th day——the minimum volume
during experimental period.

Then a gradual increase was ssen both in O, con-
sumption and CO, production, until, in infertile eggs,
they recovered the Ist day volumes on the Gth or
10th day, and, in fertile eggs, on the 7th or 8th day,
But in the ease of fertile eggs, 2 second decrease
followed for the remaining days.

In short, the changing curve of O, consumed in
fertile eggs, is represented by the shape ‘0’ , and
that of infertile ones by the shape ‘v’.

(4) Judging from these types of changing curves,
some physical and chemical changes in the egg

contents seems to he responsible for these changes,
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and not the foetal respiration which is due to the 10 days for the purpose of these experiments seemed
growth of the blastdarm, to have lost much of their hatching power, and the
(5) The fertile eggs which were held at 30°C for hatchability was reduced to zero.





