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On the Relation between Water Temperature and the

Incubation Time of Sardine (Sardinops melanosticta)
BY

SUKEKATA ITO

Abstract

1. The present paper deals with the studies of the relation between water tempera-
ture and the incubation time of Sardine (Sardin)ps melanosticta), the percentage ratio of time
required to reach respective stages of different development to the whole incubation
time, and estimation of the spawning time of the fish from the egg samples obtained
during the hauling surveys made at the lattice cruising in the Noto region, Japan Sea.

2. Concerning the ratio of time required for developing to respective stages to the
whole incubation time, we have obtained a result as shown in Table 1.

3. The main spawning time of Sardine is conceived to be 20.00 to 24.00 (Fig. 1). It
coincides with the result already reported by the present author ef al. (1954).

4. The relation between water temperature and the incubation time of Sardine is
formulated by the following equation:

log T = 2.7400 — 0.05703 @
where T is the hours required for hatching, and 0 is the water temperature in degrees
centigrade.
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Table 1. Percentage ratio of time required for developing to
respective stages to the whole incubation time.
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Fig. 1. Diagram showing the relationship between the developmental stages and the devel-
oping time in sardine eggs, constructed taking use of the egg samples obtained on
the spawning area of sardine off Noto Peninsula during the period 1952 to 1956.
The ordinate is the cumulative percentage ratio of time required to reach re-
spective nine stages to the whole incubation time, the absissa denoting the hour.
The egg samples were grouped into several age-categories and put on the diagram
with 24-hour interval against their respective developmental stages. The straight
lines were drawn from the time-point considered to be the spawning time of sardine,
i. e., 20hr through the modes of developmental stages of successive age-categories.
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Fig. 2. Regression diagram showing the influence of
temperature('C) on the time required for hatch-
ing of sardine eggs.
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Table 2. Records of water temperature and incubation time estimated from Fig. 1.
Water tempe- | Incubation Water tempe-| Incubation
Date rature (°C) time Date rature (°C) time
(10m layer) |  (Hour) (10m layer) (Hour)
|
M (
1952, V,25-26 15. 34 74 1955, V, 10-11 i 15.13 J 86
1953, 1V, 25-26 12.58 98 - ” v, 14 15.15 78
” 7, 27-28 12.91 100 v n, 15 15.97 72
»  V,10-11 13.87 88 n oo, 1T 15.74 68
1954, V, 1 13.26 98 ” r, 21 16. 80 | 60
” ”, 6 13.55 88 1956, 1V, 21-22 11.48 124
” v, 8 13.95 86 ” v, 28 Om 12.4 ‘ 112
» o w,13-14 14.80 72 » V, 5-6 13.15 | 102
|
” rn, 16 14. 42 74 \ ! " ‘
” 7, 17-18 ‘ 14.82 74 ‘ -2 | &
| l | 15.2 85
» o, 19-20 14.91 78 | NAKAI (1950) 75 .
» o, 23 15.51 66 l 20'3 i f4
1955, 1V, 20 11.52 124 o - | °
” 7, 22 11.71 122 KOBAYASHI 20.0 40"
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Table 3. Time in hours after spawning required for hatching
at different water temperatures.

Water tempe- | Incubation time (hour) ‘ Watar tempe-|, Incubation time (hour)

rature (°C) | Presenatuthor | AHLSTROM + ‘ rature (°C) | Presenatuthor | AHLSTROM*
10.0 148 129 15.5 72 64
10.5 138 121 | 16.0 67 60
11.0 130 114 i 16.5 62 56
1.5 121 107 | 17.0 59 53
12.0 ! 114 100 1 17.5 55 49
12.5 ‘ 106 94 | 1.0 52 46
13.0 | 100 88 | 18.5 48 43
13.5 ‘ 93 83 i 19.0 45 41
14.0 | 87 7 1 19.5 42 48
14.5 | 82 3 I 20.0 40 36
15.0 i 78 63 | | |

+ Time required to reach the stage of development immediately preceding to
hatching. Based on AHLSTROM (1954).
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