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Influence of Temperature on the Embryonic Development of the Loach,
Misgurnus anguillicandatus (CANTOR)
By
Zenzird KUBOTA and Isao MATSUI

Fertilized eggs of the common loach, Misgurnus anguillicaudatus, were put
in 20 glass vials with water. 7Two of them were then placed in each one of 10
compartments (NoS. 1—10) of a TAUTT'S serial incubator. They ran at temperatures
differing from each other by nearly three degrees, No.1 at the highest (33.8 °C)
and No.10 at the lowest (8. 2 °C). With a view to determine the effects of
variations of temperature on the developing eggs one of the two glass vials in
each compartment was interchanged with the corresponding one in another, but
the other glass vial in respective section was kept in compartment as control. The
interchange of the glass vials were made in 5 pairs, viz., No. 1 with No. 10, No. 2
with No. 9, No. 3 with No. 8, No. 4 with No. 7, and No. 5 with No. 6, respectively.

The resuilts are as follows:

1) The range of water temperature which is possible for hatching is from 12
to 31°C, and the suitable water temperature is from 20 to 28°C. The optimum
temperature is about 25 °C.

2 ) The relation between the temperature (8) and time in hours (7') required
for hatching may be expressed, as given by HIGRASHI and TAUTI with following
forumla.

Tetd=C

And then, we obtained ¢=0.102, C=2.6486.

The temperature cofficient for the embryonic development of the loach was
found to be Q10=2.7. ‘

3) Within the range of mean deviations 1.2 — 12.8 °C in the series
of temperatures 8.2 — 33.8 °C, the larger the temperature deviation the less in
both the hatching rate of the fry and the time required for hatching.

4 ) TAUTT's formula concerning the relations between the mean deviations of

the water temperature (M) and time in hours {rm) and that between the former

4

N \ \
and the percentage of the hatched fry ( ( N)M ), ViZ.,
Vo
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where r¢ and (— are the time and the percentage when M =0 respectively,

No >o
hold true for our material with the values of the constants C=0.014,a=0.100,
Q10=2.718.
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Fig. 1. Relation between water temperature and hatching rate, where hollows
being present experiment in 1953 : blacks; experiment in 1952,
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Table 1. Experimental results of control in the hatching of the common loach,

No. of compartment 1 2 3 4 5 6 7 8 |9 10
Average water-temperature (6) 33.8 30.6 27.8 25.2 22.7) 20.4; 17.8 14.811.9 8.2
Average deviation of water-temperature 0.5/ 0.3 0.6 0.7/ 0.7} 0.5 0.5 0.5 0.5 0.4
Average hours required for hatching (7°) — 20.0) 28.8| 31.5| 40.0| 80.5| 71.5| 117.0] —| —
Average deviation of hours required for hatching] — 1.5 4.0 7.0, 10.5 15.0; 10.0, 9.0, —| —
Number of eggs 29 |35 |34 |34 |3 |38 |29 58 32 130
Number of hatched frys 0 1 ] 7 5 7 4 6 |0 |0
Hatching rate (%) 0 2.9 17.6 20.6| 17.1} 18.4; 13.8) 10.3/0 | O
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Fig. 2. Relation between water temperature and hours required for
hatching, where hollows being experimental values represented
by curve: crosses theoretical blacks; Temp./log T
represented by line,

Table 2. Relation between water temperature and logarithm of hours required for hatching.
\/ater-temperature (0.6]27.8] 2.2 2.7 0.4 |17.8 | 14.8 |
Hours required for hatching(T") 20.0 1 28.5 | 31.5 | 40.0 | 80.5 | 71.5 |117.0
Log T 1 1.30) 1.45 1.850] 1.680 1.70| 1.83 2.07

J Calculated value of hours required for hatching i 19.36| 25.77| 33. 62 43. 41 54.92 71.Mi 97.36 -
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Table 3. Experimental results of the eggs given the variation of water temperature.

No. of compartment 1; 10 29 3,;8 4 ;7 5; 6
Range of the variation of water temperature |33.8—8.230.6—11.927.8—14.825.2—17.822.7—20.4
Average water temperature 21.0 21.3 21.3 21.5 21.5
Average deviation of water temperature 12.8 8.3 6.5 3.7 1.2
Average hours required for hatching — 35.5 38.5 44.5 44.5
Number of eggs 72 83 79 72 63
Number of hatched fry 0 5 7 8 11
Hatching rate(25) 0] 5.7 8.9 11.1 17.5
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Table 4. Comparison between the eggs given the variation of water temperature and
controled ones.

No. of compartment 110 239 3,:;8 4,7 5.8
Range of the variation of water temperature |33.8—8.2(30.6—11.927.8-14.825.2—17.822.7—20.4
Average water temperature 21.0 21.3 21.3 21.8 21.5
Average deviation of water temperature 12.8 9.3 6.5 3.7 1.2
Hatching rate of the eggs given the variation 0 5.7 8.9 11.1 17.5

of water temperature (F)

Hatching rate of the controled eggs in the
average water temperature in case of giving 18.3 18.5 18.5 -18.6 18.6
the variation of water temperature(f7")

‘;7,— % 100 0 30.8 48.1 59.7 94.1

Hours required for hatching of eggs given the - 35.5 8.5 44.5 44.5

variation of water temperature(T")

Hours required for hatching of controled eggs
in the average water temperature in case of — 50.1 50.1 49.1 49.1
giving the variation of water temperature (7°')

Z—._‘,X].OO - 70.9 76.8 0.6 0.6
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Fig. 3. Relation between average deviation of Fig. 4. Relation between average deviation of
water temperature (M)} and g,xlOO water temperature (M) "and %X 100
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Table 5. The values of log [(_W)M/<_JW)<) }or%%—l and M~ calculated from the data
given in Table 4.

M? 163.8 85.5 42.3 13.7 1.4
N "N - - - -
Log [(W)M/("ﬁo—)o ] — Taso | Tew | T.75 | T.on
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721 -1 —_ 0.411 0.301 0.108 0.103
| 0.0+,
0.4+ / }
—3 o
N O
0.2+ o) z‘o
2z
- —
[ 2 -
oo 0.2+ S R
. 231
/ \5
0.1 o g
¥ i T
0 50 100 t.0 - ~| )
M 2 50 100
MZ
Fig. B. Relation between M? and :\? —1T1. Fig. 8. Relation between M2 and log
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