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Ecology of the Japanese Loach, Misgurnus
anguillicaudatus (CANTOR)— V.
Sex Ratio—its Geographical Variation and the

Environmental Control over it
By

Zenziro KUBOTA

The knowledge of the sex ratio has high practical value for gathering the
spawners of the artificial fertilization or for selecting the fry paying attention to the
fact that the growth rates differ considerably with sex. But there is scarecely any
report on this problem, except those by MaTsul (1934) and by Kosavasar (1935).
Examining many samples collected from all over Japan, the author found that the
sex ratio varied considerably having close relation to the environmental conditions,
the details of which are shown in the below.

1) The sex ratio (the proportion of female to total) of respective groups of
loach living in the natural environment varies conspicuously station by station from
51 to 98 9%, i.e., female is more abundant than male.

2) The sex ratio is thought to vary depending on the difference in both environ-
mental and nutritious conditions.

3) Tt is suspected that the phenotype of sex does not solely depend on the geno-
type but varies more or less by the environmental conditions, i.e., the better the
environmental conditions are, the more there are chances to develop as female, and

vice wversa.
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B.EX B & B

Table 1. Geographical variation of sex ratio in loach.

Number of individuals examined Sex ratio
Station ol ; (?%%MX 100)

Kasasa, Kagoshima 14 12 26 53.8
‘Yanagawa, Fukuoka 102 89 191 53.5
Shimonoseki, Yamaguchi 247 222 469 52.7
Hofu, Yamaguchi 766 685 1451 52.8
Hirao, Yamaguchi 636 492 1128 56.4
Tamashima, Okayama 47 43 Q0 52.2
Shido, Kagawa 51 53 96.2
Tanabe, Wakayama 10 18 55.1
Muko, Kydto 36 33 69 52.1
Hikone, Shiga 82 15 97 84.5
Garnagdri, Aichi 32 1 33 96.9
Chiba, Chiba 21 15 106 85.8
Nozawa, Nagano 77 37 114 67.5
Ueda, Nagano 60 57 117 51.3
Mizuhara, Niigata 77 46 123 62.6
- Watanoha, Miyagi 42 16 58 72 .4
Yumoto, lwate 62 15 77 80.5
Oka, Akita 54 35 89 60.6
Hakodate, Hokkaido 60 27 87 68.9
Iwamizawa, Hokkaido 54 1 55 98.1
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Fig. 1. Geographical variation of sex ratio.

Notes : The black part in each circle represents the ratio of female at each station, while the white
one means the ratio of male.

A, Kasasa, Kagoshima; B, Yanagawa, Fukuoka ; C, Shimonoseki, Yamaguchi; D, Hofu, Yamaguchi ;
E, Hirao, Yamaguchi ; F, Tamashima, Okayama ; &, Shido, Kagawa ; H, Tanabe, Wakayama ; I,
Muko, Kydto; J, Hikone, Shiga; K, Gamagéri, Aichi; L, Chibs, Chiba; M, Nozawa, Nagano ; N,
Ueda, Nagano ; Q,Mizuhara, Niigata ; P, Watanoha, Miyagi ; Q, Yumoto, hwate; R, Oka, Akita;
S, Hakodate, Hokkaido 5 T, Iwamizawa, Hokkasido.
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Table 2. Relation between amounts of food given and sex ratio in three groups of loach cultured

from the stage of fry after hatched out.

Beginning of culture Amounts of End of culture
Q
G focd gi .
2rOUP | Number of | Total weight | Average body occ given o 5 Total e t+a " 100
individuals (9) weight (g) (%) ota
A 29 40 1.38 10.0 14 10 24 58.3
B 28 40 1.43 5.0 10 14 25 44.0
C 29 40 1.38 2.5 9 18 27 33.3

BIER  EREEIECRTERD Th o, MOEEIX, 10% WEERETIY, aff38.4%, bif40.6 %,
CBEBR.0%, TT22%IERREITIE, dBE46.1%, eFE50.0% THEORK X Ip/MIVEHZE, MO
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Table 3. Relation between sex ratio of loach culturing and amounts of food given and also between

the former and size of fry captured from natural environment.

Beginning of culture Amounts of End of culture
food gi
Group Number of | Total weight | Averace bedy co0d given o 2 Total @4+ 3 * 100
individuals (9) weight (g) (%) '
a 35 10.3 0.29 10 10 16 26 38.4
b 42 30.0 0.71 10 13 19 32 40.6
c 34 29.8 0.88 10 13 12 25 52.0
d 48 29.9 0.62 2 18 21 39 46.1
e 34 29.8 0.88 2 13 13 26 50.0

BUEHA SVBEERL, 2,b, d OARTIERNEESD B X0 CREFRIC, XD S HOFNE  HER
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SELIGO (1900), DROSCHER (1905), TRYBOM & SCHENEIDER (1904), BELLENI (1910), MARCUS
(1919), EHRENBAUM (1928), TESCH (1928), HORNYOLD (1929), DI ANCONA (1935) Jg&id=a—
Do sSEEY F X TRMAZA T E EF Y, HOHEIINDEIRIGHE ELUTEFL, HOOTRIMEP 6 O
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610.0%, SEH159.9% ThHhs, HIEFTIZ0.5~9.4%, F#53.5% Il ENC & eHEL TN D, &
P T T SO LR, AR (1926) ZHEICHT AMEOEDERIL 12.9 % ITE 30
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