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On the Decreasing Rate in Weight and Number of the Loach (Misgurnus
anguillicandaius CANTOR) during the Winter Season.
By
Zenziro KUBOTA and Isao MATSUIL

1) The relation between the stocking density and decreasing rate of loaches
cultured at the sunny places or in the shade were studied.

2 ) The most important factor of controlling the decreasing rate is not number
of fish, but weight of it, and the decreasing rate in weight is controlled by
temperature, namely the higher the temperature is, the Jarger the decreasing rate
ensues.

3 ) One-year fish are earlier to wake from hibernation than aged fish.

4) The relations between the stocking density (W') per one square meter and
decreasing rate (W) in weight during the experimental period are shown by the

foliowing formula :

WT—: ]4‘4’3 e 0,0006 W’ L. e e e at the sunny p]aces
W= 18,4~ 18,6 +roovrvrerre o i one-year fish in the shade
W=T6.1~18.2 v aged fish in the shade

Thus, the decreasing rates of one-year and aged fish in the shade are no
affected by density in range of this experiment.
5% The relation between stocking number of fish and decreasing rate in number
is represented by a curve.
6 ) The decreasing rate of female fish is larger than that of male in case
cultured at higher temperatures, but no difference in both sexes in the above rate

is observable at lower temperatures.
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Fig. 1. Variation of water and mud temperatures during the experimental

period : ©, A: @, F: B, | group.
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Table 1. Decreasing rate in weight a day during each period.

. Amount of Weight of ‘ Decreasing Decreasing rate
Periods Groups stoking (g) catch (g) weight (g) in a day
A 166.0 147.1 18.9 0.60
B 132.7 128.7 4.0 0.16
C 103.4 91.0 i 12.4 0.63
i D 60.6 58.2 ‘ 2.4 0.25
' E 38.5 36.7 | 1.8 0.24
(Nov. 17~Dec. 5) = 121.8 117.1 4.7 0.20
o G 89.9 86.8 3.1 0.18
19 days H 73.8 70.5 3.3 0.23
[ 212.2 197.1 15.1 0.37
J 140.0 137.6 2.4 0.09
K 210.1 195.1 15.0 0.37
A 147.1 137.7 9.4 0.15
B8 128.7 121.7 7.0 0.13
C 91.0 83.5 7.5 0.20
q D 58.2 54.0 4.2 0.17
E 36.7 35.1 1.6 0.10
(Dec. 6~Jan. 16) TR 117.1 109.4 7.7 1.16
. e} 86.8 82.5 4.3 0.12
42 days H 70.5 68.5 2.0 0.07
| 197.1 188.0 9.1 0.11
J 137.6 133.7 3.9 0.07
K 195.1 186.8 8.3 0.10
A 137.1 127.5 10.2 0.23
B 121.7 105.9 15.8 0.40
C 83.5 78.0 5.5 0.20
1 D 54.0 52.7 1.3 0.08
E 35.1 33.0 2.1 0.18
(Jan. 17~Feb. 17) F 109.4 105.2 1.2 0.12
G 82.5 80.7 1.8 0.07
82 days H 68.5 67.5 1.0 0.04
] 188.0 185.4 2.6 0.04
J 133.7 126.8 6.9 0.16
K 186.8 181.9 1.9 0.08
A 127.5 58.9 68.6 1.79
B 105.9 77.0 28.9 0.90
c 78.0 66,4 11.6 0.49
W D 52.7 45.6 6.1 0.38
: E 33.0 30.4 2.6 0.26
(Feb. 18~Mar. 19) = 105.2 99.4 5.8 0.18
G 80.7 73.2 7.5 0.31
30 days H 67.5 6.1 7.4 0.36
I 185.4 173.5 11.9 0.21
J 126.8 117.5 9.3 0.24
K 181.9 175.2 6.7 0.12
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Fig. 2. Relation between the decreasing rate in weight a day in each
period and mean mud temperature.

Remarks :
Becreasing rate : O, A; @, B; @, C; &0 @5 @ F
N, G; A, H; ’j/ I/ ﬁl ‘-J; X, K group.
Mud temperature : (B, A:), F; X, | group.
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Fig. 4. Relation between the density per one squere
meter and the decreasing rate in weight

during the experimental period :
, I~K groups.
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iable 2. Deecrsasing rate in number of fish a day during each period.

Periods Grouns Number of Number of Number of Decreasing rate
P stocking catch decrease in a day
A 50 48 2 0.22
B 40 40 0 0
C 30 29 1 0.17
D 20 20 0 0
E 10 10 0 0
I F 40 39 1 0.13
G 30 29 1 0.17
H 20 20 0 6]
| 20 20 0 0
J 20 20 0 0
K 20 20 0 0
A 48 47 1 0.05
B 40 40 0 0
C 29 28 1 0.08
D 20 20 0 Q
E 10 10 0] 0
] F 39 3 0 0
G 29 29 0 0
H 20 20 0 0
| 20 20 0 0
J 20 20 0 0
K 20 20 0 0
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A 47 47 0 0
B 40 39 1 2.5
C 28 28 0 0
D 20 20 0 0
E 10 10 0 0
] F 39 39 0 0
& 29 29 0 0
H 20 20 0 O
| 20 20 0 0
J 20 20 0 0
K 20 20 0 0
A 47 18 29 2.05
B 39 32 7 0.60
C 28 27 1 0.12
D 20 20 0 0
E 10 10 0 0
W = 39 39 0 0
G 29 29 0 0
H 20 20 0 0
i 20 20 0 0
J 20 20 0 0
K 20 20 0 0 |
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Table 3. Comparison of the decreasing rate in weight among the male and the female.

:<:‘\ N Body, Weight Decreasing rate
.. Periods - = -
\\\\W_\ At time ot T
Groups |  Sex ™| Stocking I I ] N I U u N
A ? 63.7 51.0 49.6 44 .1 11.5 20.0 22.3 30.6 81.9
3 102.3 96.1 88.1 85.4 47.4 6.0 i3.9 18.6 53.8
B Q 58.9 56.6 54.8 44 .7 28.1 3.8 7.0 24.0 52.2
5 73.8 72.1 66.9 61.2 48.9 2.2 9.5 17.0 33.8
c ? 60.2 52.8 50.6 47.6 37.8 12.8 16.0 21.0 37.3
o) 43.2 38.5 32.9 30.4 28.6 10.9 23.8 29.5 33.8
D Q 22.2 20.7 i8.8 18.1 15.7 6.7 15.3 18.4 29.2
3 38.4 37.5 35.2 34.6 30.9 2.4 8.4 9.9 19.5
= Q 19.9 18.3 16.9 16.1 14.4 8.1 15.1 19.1 27.5
& 18.6 18.4 18.2 16.9 16.0 1. 2.2 9.2 14.0
- Q 49.6 47.0 46.2 45.5 42.8 5.3 6.9 8.3 13.8
F 8 72,21 70.1| 83.2! 59.7| B56.6 3.0| 12.5| 17.4 21.6
G Q 43.8 41.8 41.2 39.5 35.6 4.6 6.0 9.7 18.7
3 46.1 45.0 41.3 41.2 37.6 2.4 10.5 10.7 18.5
i Q 31.6 30.8 29.6 29.1 25.5 2.6 6.4 8.0 19.3
3 42.2 39.7 38.9 38.4 34.6 6.0 7.9 9.1 18.0
| ? 212.2 197.1 188.0 185.4 173.5 7.2 11.5 12.8 18.3
J & 140.0 137.6 133.7 126.8 117.5 1.8 4.5 9.5 6.1
K Q 128.2 123.5 118.0 114.06 110.8 3.6 8.0 10.7 i3.6
& 81.9 71.6 68.8 67.3 64.4 12.6 16.0 17.9 21.4
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Table 4. Comparison of the decreasing rate in number of fish among the male and the female.

TR ‘\\ Numder of fish Decreasing rate
h petiiods At time of o ;
Groups | Sex \| Stocking I I fi N I I | N
A Q@ 25 23 23 23 4 0 8.0 8.0 84.0
& 25 25 24 24 14 0 4.2 4.2 44.0
B @ 20 20 20 19 15 0 0 .0 25.0
B 20 20 20 20 17 0 0 0 15.0
c @ 15 14 14 14 13 6.7 6.7 6.7 13.3
) 15 15 14 14 H 0 6.7 6.7 6.7
D ? 10 10 10 10 10 0 0 0 0
& 10 1 10 10 | 10 0 0 0 0
C Q 5 5 5 5 S 0 0 0 0
& 5 5 5 O 5 0 0 0 0
= R 20 20 20 20 20 0 0 0 0
& 20 19 i9 19 19 5.0 5.0 5.0 5.0
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G Q 15 14 14 14 14 5.7 6.7 6.7 6.7
3 15 15 15 15 15 0 0 0 0
H ) 10 10 i0 10 10 0 0 0 0
8 10 10 i0 10 10 0 0 0 0
[ o 20 0] 20 20 20 0 0 0 0
J 8 20 20 20 20 20 0 0 0 0
K ? 10 10 10 10 10 0 0 0 0
3 10 10 10 10 10 0 0 0 0
GD FoA|o AT 2RER
EERERAESFECRTEHDI T B WERMT AT ELAE (123.7, /NI ¢ B

Table 5. Results of experiment in pond.

Body weight Number of Ffish
Groups At time of At time of Decreasing At time of At time of Decreasing
stocking fishing rate stocking fishing rate
a 92.0 70.2 23. 50 45 10.0
b 61.5 55.1 10. 23 22 4.3
c 52.7 50.8 3. 17 17 0
d 29.8 28.6 4. 8 8 0
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