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Influence of Temperature on the Length of hatched Fry of the Loach,
Misgurnus anguillicandatus (CANTOR).
By
Zenziro KUBOTA and Isao MATSUI

It is very important in hatching fish eggs to obtain the fry as large as
possible, in addition to selecting the most suitable environments to raise the
hatching rate, for it shortens the term needed to breed in a stream or a pond and
thus saves labour. '

Water temperature was found one of the factors which control the total length
of hatched fry.

The method of experiment was just the same as was employed in our previous
paper’) . The total length of hatched fry was measured by micrometer.

The range of water temperature to enable hatching was from 11° to 32°C and
the optimum temperature was about 25°C.

The relation between temperature (6) and hours (7') required for hatching
may be expressed by Teo ‘20608.

The temperature coefficient for the embryonic development of the loach was
found to be €10=3.04].

The length of hatched fry was the largest when kept at 20°C, and when
exposed to higher or the lower water temperatures than 20°C the length of hatched
fry became shorter.

The average total length of fry hatched at 14.6°C was 2.79 mm, and after 48
hours it attained to 3.45mm which was still shorter than that of the fry measured
immediately after hatching at 20°C.

The yolk sac of fry hatched at about 20°C is a little elongated, somewhat
spindle-shaped, but that of one at lower temperature is not elongated, almost
globular. The relative size of the yolk sac to the body of the fry smaller when
hatched at 20°C than at lower temperatures.

The relation between the total length of hatched fry and the time required
for hatching may be represented by a curved line, and the total length' is longest
when it tock 50 to 80 hours to hatch.
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Within the range of mean deviation 1.2°~14.5°C in the series of temperatures
3.1°--32.0°C, the larger the temperature deviation was, the less the total length
of hatched fry, the hatching rate and the time required for hatching became.

The relation betweeng the total length(z’) of hatched fry in case water
temperature ( ¢ ) kept constant and the corresponding one (L) of hatched fry
exposed to varying water temperature (M- Mean deviation of water temperature)

may be expressed by the following formula :
log L/L’:kML+C

Thus we have k=0.00075, €=0.0025.

We can infer the following from these exerimental results : Function of embryo’s
endocrine secretion, circulation of blood, absorption of nutrition from the yolk and
embryonic differentiation are performed smoothly over 20°C, and within this range
of the temperatures the lower water temperature is, the larger the total length of
hatched fry becomes as a result of prolonged time required for hatching.

At temperature lower than 20°C, the total length of fry is smaller, the above

fiinctions being weakened by low temperature.
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Table 1. Experimental results of control in the hatching of the common loach.
‘ ‘
No. of compartments 112 3 4 5 6 7 8 9 10
Average water temperature (§) 3.1 7.7, 11.6| 14.9] 17.6] 20.0| 22.5| 25.3 28.3[32.0
Average deviation of water temperature 0.5/ 0.8/ 0.7 0.7] 0.6] 0.6 0.7 0.4 0.3/ 0.7
Average hours required for hatching (7) — | — 1202.5]109.0, 82.5 71.5| 43.5| 30.0| 24.0[22.5
Average deviation of hours required for hatching | ~ | — | 12.5| 9.0| 12.5| 23.5| 11.0f 9.0/ 3.0 1.5
Number of eggs 56 1 73 | 34 57 57 58 | 47 54 32 31
Number of hatched fry 010 3 | 24 15 8 19 |35 17 1
Hatching rate (24) 010 8.8 42.2] 26.4| 13.7! 40.5 65.0 53.2| 3.2
Average total length of hatched fry Cmm) — | — [2.1472.789|3.678|3.894|3.824|3.486/3.270| —
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Table 2. Experimental results of the eggs given the variation of water temperature.

No.‘oF compartments 1;10 239 3:8 4 5 7 535 6
Range of the variation of water temperature |3.1~32.0|7.7~28.3 1.6~25.314.9~22.5/17.6~20.0
Average water temperature 17.5 18.0 18.5 18.7 18.8
Average deviation of water temperature 14.5 10.3 6.8 3.8 1.2
Number of eggs 108 119 77 105 99
NMumber of hatched fry 0 9 19 24 31
Hatching rate (923) 0 7.6 24.7 22.9 31.3
Average total length of hatched frv  (mm) — 3.214 3.716 3.700 3.717
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Fig. 3. Relation between average deviation of water - f;‘ﬁﬁfﬁ f’ﬁ\&‘ =—0.00075, C=—0.0025%

temperature and total length of hatched fry.

Table 3. Comparison bstween the eggs exposed to varying water temperature and those Lopt

at controlled temperature condition.

No. cf compartments 1 ;10 239 3:8 4 5 7 53 6
Range of the variation of water temperature |3.1~02.017.7~28.3|11.6~25.0 14.9~22.5(17.6~20.0
Hatching rate of lthe eggs exposed to varying o 76 047 59.9 51.3
water temperature C(F)
Hatching rate of thé controlled eggs in the
average water temperature in case of giving 26.5 28.0 30.0 31.0 31.5
the variation of water temperature (F/)
Fi gl x 100 0 27.0 82.5 73.7 99.4
Hours required for hatching of eggs given r, e . ~
the variation of water temperature (77 | 54.0 58.0 65.0 64.3
Hours required For hatching of controlled egas
in the average water temperature in case of —_ 82.6 78,4 76.3 75.6
giving the variation of water temperature(7/)
Tip! %< 100 — 65.4 74.0 85.2 85.0
Total length of the Ffry given the variation - 3.214 3,716 3700 3,717
of water temperature (L)
Total length of the controlled fry in the
average water temperature in case of giving — 3.88 3.91 3.92 3.92
the variation of water temperature Lh
Ljig! x 100 — 82.8 95.0 94.4 94.8
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Table 4. The values of log L{;! and par% calculated from the data given in Table 3.
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Fig. 4. Relation between average deviation of Fig. 5. Relation between pg2 and log L[ z!.
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