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Isao Isamsasui, Kazuaki ManaBe and Katsuo Ogiwara:
Effect of Egg Storage on the Hatchability of Hens.
I. Effect of Holding Eggs at Room Temperature.
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Table 1. Number and percentage of eggs laid and hatching eggs.
" Experimental
period I I I Y N VI VI VIl Total Average
(Period of <April May ) May 31\ /June July <August (August) <Sept. o %
eggs laid 19~26/ \10~17 (~June7> 21~28/) \12~19/ \ 2 ~ 9/ \23~30/ \13~20 : o
No. of hens 200 200 196-195 182-181 179-177 175 149  140-135 — —
No. 1126 1184 1043 1013 877 856 850 670 | 7619 —
Eggs laid
% 70.38 74.00 66.75 69.67 61.67 61.14 71.31 60.91 — 67.33
Hatching No. 964 955 856 809 747 677 683 583 | 6274 —
€gss 9% | 85.61 80.66 82.07 79.86 85.18  79.09  80.35  87.01 — 82.35

* Percentage to the number of eggs laid.

Table 2. Embryonic mortality and hatchability of hen’s eggs in each experimental period.
Exrerimental No. of No.(%)of No. (%*) of dead eggs No. (%*) of chicks hatched
P‘;‘;{é‘éd of fertile Farly Middle Late e At 22
(o) b | (55 (@R () B BP e
A No. | 964 893 25 18 27 805 18 823
(Jﬁiy%) % — | (92.63) (2.80)  (2.02) (3.02) (90.13)  (2.03)  (92.16)
No. | 955 862 37 16 19 751 39 790
(f%é%);% 1 (90.26)] (4.29) (1.86) (2.20) (87.12)  (4.53)  (91.65)
No. | 856 748 41 21 18 616 52 668
(Juffgos ) % — | (87.38)| (5.48) (2.81) (2.41) (82.35)  (6.95)  (89.30)
No. | 809 703 29 26 23 573 52 625
({f?ﬁh,§?> % — | (86.90)| (4.13) (3.70) (3.27) (81.51)  (7.39)  (88.90)
No. | 747 641 39 22 49 521 10 531
(15§iu;??> % — | (85.81) (6.08) (3.43) (7.64) (81.28)  (1.57)  (82.85)
VI No.| 617 587 37 20 41 485 4 489
(fgm?>%' — | (86.71) (6.30) (3.41) (6.98) (82.62)  (0.69)  (83.31)
No. | 683 572 50 28 35 444 15 459
(ius%ptgé) % — | (83.75)] (8.74) (4.99) (6.12) (77.62)  (2.62)  (80.24)
No.| 583 443 22 19 27 352 23 375
(§f%ii.%é) % — | (75.99)| 4.97) (4.29) (6.09) (77.47)  (7.18)  (84.65)
Total No. | 6274 | 5449 280 170 239 4547 213 4760
9 — | (86.85)] (5.14) (3.12) (4.38) (83.45)  (3.91)  (87.36)

®

Percentage to the number of fertile eggs.
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Table 3. Embryonic mortality and hatchability in hen’s eggs held

at room temrerature for 1 to 8 days.

Period of No. of [No-(%)of No. (%*) of dead eggs No. (%*) of chicks hatched
holding eggs fertile Early Middle Late
At 21 At 22
4 eggs set <1~5 6 ~18 18~22 Total
(days) €ggs days ) days days ) days days
; No. 777 674 18 19 14 609 14 623
% — | (86.77)| (2.67) (2.82) (2.08) (90. 36) (2.07)  (92.43)
9 No. 771 690 34 18 21 603 14 617
% — | (89.49)] (4.93) (2.61) (3.04) (87.39) (2.03)  (89.42)
3 No. 776 670 34 17 17 578 24 602
% — | (86.31) (5.07) (2.54) (2.54) (86.27) (3.58)  (89.85)
4 No. 779 669 31 18 28 562 30 592
% — | (85.88)| (4.63) (2.70) (4.18) (84.00) (4.49)  (88.49)
s No. 801 701 36 21 33 587 24 611
% — | (87.52)| (5.13) (3.00) (4.71) (82.31) (4.85)  (87.16)
¢ No. 785 670 33 28 30 547 32 579
9 — | (85.35)| (4.92) (4.17) (4.48) (81.64) (4.79)  (86.43)
;  No. 796 704 35 24 40 569 36 605
% — | (88.44)| (4.97) (3.42) (5.67) (80.83) (5.11)  (85.94)
g No. 789 | 671 59 25 56 492 39 531
% — | (85.04)| (8.78) (3.75) (8.33) (73.34) (5.80)  (79.14)

* Percentage to the number of fertile eggs.
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Table 4. Hatchability of hen’s eggs held at rcom temperature

for 1 to 8 days in each experimental period.

Experimental Period of Hatchability (%) of fertile eggs held for the following days*
period holding eggs 1 2 3 4 5 6 7 8
I April 19~27 90.04 88.98 92.38 90.38 92.87 92.03 97.35 90.91
I May 10~18 ‘ 93.67 90.52 96.55 90.29 91.96 88.57 90.90 90.48
Jli May 31~ June8 91.76 92.86 88.10 89.36 90.63 93.62 84.85 84.00
I\Y June 21~29 i 94.80 88.30 89.02 87.80 87.76 86.25 86.67 90.12
AV July 12~20 96.34 92.31 87.50 85.06 76.83 82.50 79.54 59,72
Vi August 2~10 92.86 85.52 84.21 87.18 82.89 80.00 79.17 73.91
VI August 23~31 86.95 88.73 88.890 86.95 80.00 80.28 70.67 61.33
VI Sept. 13~21 88.46 86.80 87.30 89.35 89.09 = 84.21 87.72 66.11

* Eggs were collected from chicken house at about 5 p.m. and allowed to stand at rcom temperature for a

varying number of days, until they were set in the incubator some time between 8 and 9 p.m.

PIETT A ERMEL TS,

PhEo ki, REBD V—VID 5 AL DR
DEGET /5 % BB LRIUT ORI, BlRDOH
B X0 C, IR P B AR SE LT FoEZ T D70
LIRS, TORBEIBREZTCX XA REE XD
no, LoaLanb, MEOES &Rk OB, ik
R b o> B e, ACFER D #FAVC 35\ T i M R 2R
Ldb 0, TR 23 EbemitsET 5%,

IV i L2

White Leghorn f&Eiffiz New Hampshire fE#EA L L C
oM E, S|l 1—8 AR LT, bR niE
FTREDOEE Bt Lz,

FERHAM [ (4 A19—26R i Lzd ), 1 (5
H10—17p), T (5 831—6A7H), N (6H21—2
8H), V (7H12—19H), I (8H2—9H), VI (8
J123—300), VI (9 H13—201) o3t 8], 6274 Jii=
DWW TDFERIZRDIBY TH o7,

1. FEBN=RILFI567.33% (60.91-74%), REIifac
ST B I EILE182.35% (79.09—87.01) TH
D7z, ‘

2. BRIk %, BIID3ZRER192.63,
90.26, 87.38, 86.90, 85.81, 86.71, 83.75, 75.99%
ThH D, ZINCKT S ®R1392.16, 91,65, 89.30,
88.90, 82.85, 83.31, 80.24, 84.65%C, ZHh LD
¥91387.36 %5 T o7z,

3. Hific 1— 8 BRIE Lic b olHbRIz, 2

Ui 192.43, 89.42, 89.85, 88.49, 87.16, 86.43,
85.94, 79.14%C, 07235 HIRKIE T 4 2 {5 4 5
iz, F72, AINR22H CRHMb L7286z, B 1 Ao
2.07% 75745 8 HD5.80 % ~HA L, {47 H 55 <
IRD DN THHE BB D BT % 23280 5 hui
4. SIORBRAFRREPHEROMGR Y, EBRIRHLI
LhE, |—Nes\wai, 7T—8 s fittoTd
BA EBHERDITTIZ AL RV, V-V 3\~ T
i, S HELA Lo REFOLER, AMAIHEROMET 2
HBbivh, TORME, 27T Lo ERoST X
DT, MPRELRBELIET 570 ThH 55 Lifes
Ihop, FlRC SRS SRtz ET 5,

51 B X #

1) Mauro, M. F.: Atti della Soc. Ital. de Scienz
Naturali, 62 : 239—246,1923 (Cited from Olsen &
Haynes 1948).

2) Doughtery, J. M. : Amer. J. Physiol. 79 : 39—43,
1926 (Cited from Olsen & Haynes 1948).

3) Scott, H. M.: Poultry Sci. 12 : 49—54,
“(Cited from Olsen & Haynes 1948).

4) Phillips, R. E.: Poultry Sci. 24 : 25—28,
(Cited from Olsen & Haynes 1948).

5) Olsen, M. F. & S. K. Haynes : Poultry Sci. 27 :
420—426, 1948.

6) Schwarz, L. & E. Krasemann : Arch. Geflugelk.
20 : 405—420, 1956.

7) Funk, E. M. & J. E. Forward : Missouri Agric.

1933

1945



Exp. Stat. Bull no. 732 : 3—12, 1960-a.

8) McDonald, M. W : Aust. J. Agric. Res. 11 : 664
—672, 1960.

9) Becker, M. A. :
1963.

10) Funk, E. M. : Missouri Agric. Exp. Stat. Bull.
no. 341 : 1—22, 1934 (Cited from |l 1952).

11) Kato, K. & M. Funahashi : J. Soc. Trop. Agric.
Taihoku Univ. Formosa, 7 : 257—263, 1935.

12) Heywang, B. W.: Poultry Sci. 24 :434--437,
1945.

13) Talmadge. D. W.: M. S. Thesis, Univ. of Mass.
1947 (Cited from [{|H 1952).

14) Funk, E. M. & J. E. Forward : Missouri Agric.
Exp. Stat. Bull. no. 695 : 3—12, 1960-b.

15) Mussehl, F. F. & P. Bancroft : Poultry Sci. 4 :
79—81, 1924 — 25 (Cited from Olsen & Haynes
1948).

16) Jull, M. A, M. G. McCartney, & H. M. EL-
Ibiary : Poultry Sci. 26 : 545—546, 1947.

17) Bohren, B. B, L. B. Crittenden, & R. T. King
: Poultry Sci. 40 : 620—633, 1961.

18) FifEzh- EEANEE - RS ¢ B BIERNNLGE 8
69—76, 1962.

19) el - 95 LAEF  FETEIA SRS, 10 : 37—
43,1964.

20) Byng, A. ]J. & D. Nash : Brit. Poultry Sci. 3:
8187, 1962.

21) Funk, E. M. & H. V. Biellier : Poultry Sci. 23 :
538—540, 1944,

22) \LETTHE @ HED T,
1952.

Poultry Sci. 42 :1356—1359,

6 : 108—110, 178—180,

SUMMARY

The effect of holding eggs before incubation on

the hatchability of the eggs was examined by using
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eggs laid by hybrids between New Hampshire males
and White Leghorn females. A total 6,274 hatching
eggs were incubated after held at room temperature
for 1 to 8 days. Experiments were carried out in the
following eight period : I, eggs laid during a period
of April 19 to 26 ; II, May 10 to 17 ; I, May 31 to
June 7 ; IV, June 21 to 28; V, July 12 to 19; VI,
August 2 to 9 ; VI, August 23 to 30 ; and VI, Sept-
ember 13 to 20. The results obtained were summar-
ized as fallows.

1) The average percentages of eggs laid and hat-
ching eggs were 67.33% (range: 60.91—74.00%)
and 82.35% (range :79.09—87.01%), respectively.

2) In experimental periods I to VI, the fertility
rate of hatching eggs was 92.63, 90.26, 87.38,
86.90, 85.81, 86.71, 83.75, and 75.99% and the
hatchability of fertile eggs was 92.16, 91.65, 89.30,
88.90, 82.85, 83.31, 80.24, and 84.657%, resgecti-
vely. The latter averaged 87.367%,

3) When eggs were held at room temperature for
1, 2, 3, 4, 5, 6, 7, and 8 days, the hatchability of
fertile eggs was 92.43, 89.42, 89.85, 88.49, 87.16,
86.43, 85.94, and 79.149%, respectively. The rerce-
ntage of chicks hatched at 22 days of incubation
ranged from 2.07% of eggs held for one day to 5.80
9% of those held for 8 days.

4) When the eight experimental periods were com-
pared, an especially low hatchability was showﬁ am-
ong the eggs held for 5 days or more in July and
August (experimental periods V to VI).

From these results, it is suggested that the low
hatchability may have been brought about by the
continuation of such high temperature as approxim-
ately 27°C. Futher studies are need, however, before

any conclusion is made on this subject.



