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Influence of Initial Age and Duration
of Estrone Treatment on Sex Reversal
of the Loach Misgurnus anguillicaudatus

Zenziro Kubota and Hajime Hatakeyama

It is advisable to breed female alone in the culture of the loach Misgurnus anguillicauda-
tus, because the growth rate is usually greater in the female than in the male. Influence of ini-
tial age and duration of estrone treatment of 300 xg/! on sex reversal in the loach was studied
from this viewpoint. The results obtained are as follows: The sex reversal was obtained in
the groups immersed in estrone solution for 40 days at the initial ages of 2, 5, 10 and 20 days
after hatching, and for 30, and 50 days at the age of 5 days, but was not observed in the groups
immersed for 40 days at the age of 30 days and for 10 and 20 days at the age of 5 days, respec-
tively. Percentage of the malformed {ish to the total fish treated showed the highest value, 45. 5
%, in the group immersed in estrone solution for 40 days at the initial age of 2 days, and the
lowest value, 4 %, in the group for 30 days at the age of § days. There was no difference in
the body weight of female at the end of the experiment between the sex reversal and the con-
trol groups. Mean value of the proportion of ovary weight to body weight was smaller in the
sex reversal groups than in the genetic female groups of the control fish. The authors con-
cluded that it was a highly suitable method for the inducement of sex reversal of the loach to
immerse them in estrone solution of 300 g/l for 30 days at the initial age of 5 days or for 40
days at the age of 10 days after hatching.
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Table 1. Sex ratio of the loach immersed in estrone solution of 300 ug/! for 40
days at the initial ages of respective days after hatching

Initial age Number of individuals g 2 .
in days ~:IT(A) T</’)
2 3 Total(T)

Control (1) 14 14 28 50.0 50.0
Control (2) 3 12 15 20.0 80.0
2 21 1 22 95.5 4.5
5 14 2 16 87.5 12.5

10 20 20 100.0 0

20 8 0 8 100. 0 0
30 10 22 32 31.2 68.8

Table 2. Percentage of the malformed loach immersed in estrone solution for 40

days

Number of individuals

Initial age

Percentage of

in d 1f d fist
m days Total Malformed fish matiormed hish
Control(1) 28 5 17.9
Control(2) 15 2 13.3
2 22 10 45.5
5 16 6 37.5
10 20 3 15.0
20 8 2 25,0
30 32 9 28,1
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Fig. 1. External morphology and spinal column of the loach immersed in
estrone solution. A, spinal column bent vertically; B, spinal column bent
horizontally; C, normal spinal column.

Table 3. Percentage of the malformed loach immersed in estrone solution for 40
days in each type of malformation. A specimen having two types of mal-
formation was treated as two specimens. Type I, malformation in fins; II,
flexion of spinal column; I, malformation of snout; IV, shrinkage of body

Initial age Number of Percentage of
in days malformed fish malformed fish
Type Type
I il i N I I il i
Control (1) 2 3 1 0 33.3 50.0 16.7 0
Control (2) 2 0 0 0 100.0 0 0 0
2 7 0 0 9 43.8 0 0 56. 3
5 7 0 2 0 77.8 0 22.2 0
10 2 2 1 0 40.0 40.0 20.0 0
20 2 0 0 0 100.0 0 0 0
30 6 5 1 0 50.0 41,7 8.3 0
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Mean values of body length and body weight of the loach immersed in

estrone for 40 days and reared for about one year

Initial age

Body length (mm)

Body weight (g)

in days Sex M + SD) (M £ SD)
Control (1) £ 117.3+19.9 22.74 9.1
3 100.0£12.2 11.4% 3.2
Control (2) 2 114,6:12.0 2114 4.7
3 97.4% 9.0 9.8+ 2.6
2 % 99.5+19.9%! 15.4% 6.5
3 80.2+ 0 6.6+ 0
5 2 108.3:+29.6 18.411,1
3 102.1:14.0 10.8% 3.5
10 2 117.2:413.4 21.4% 5.1
20 2 120,028, 3 26.8+11.4
30 2 117.2423.5 23.1:+10.1
3 100.3:£10.5 11.6% 3.0

* Value with *1 is statistically different from that of the control (C1), P < 0. 05.

Table 5.

Mean values of the percentage of gonad weight to body

weight of the loach immersed in estrone solution for 40 days and
reared for about one year

Initial age

Percent of gonad weight

. ) Sex to body weight
in days M * SD)
Control (1) £ 18.7 *+4.4
Ey 0.57+0.11
Control (2) 2 18,2 +5.3
) 0.58:0. 10
2 £ 17.9 +5.3
F) 0.7540
5 £ 17.8 £6.7
3 0.4940.08
10 2 16.7 +5.0
20 £ 16.4 9.2
30 2 24,2 4. 7%
Py 0.71£0., 17%1*2

% Values with #1 and %2 are statistically different from those of the contorol
(C1) and (C2) respectively, P < 0. 05.
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Fig. 2. Survival rate of the loach immersed in estrone
solution for 40 days at the initial ages of respective

days after hatching.

A, circulating and filtering

aquarium; B, experimental pond.



ZA RO CE D FY g ONlER 35

100 - O :I
[}
80 F
©
2
[
g
& 60
8
® ]
oL
8
g 40 - o
5 E———. ———//
a.
200~
0 i i { i )
0 10 20 30 40 50

Duration in days

Fig. 3. Percentage of female of the loach immersed in

estrone solution for 40 days. Initial ages of estrone
treatment after hatching: @, 2; O, 5; &, 10; @, 20
days.

Table 6. Percentage of the malformed loach immersed in estrone solu-
tion at the initial age of 5 days after hatching ’

Number of individuals
Percentage of

malformed fish

Duration in days
Malformed

fish Total

0 5 28 17.9

0 2 15 13.3
10 5 12 41.7
20 0 14 0
30 1 24 4.2
40 6 16 37.5
50 3 8 37.5
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Table 7. Mean values of body length and body weight of the loach immersed
in estrone solution at the initial age of 5 days after hatching and reared
for about one year

Duration in days Sex Boc(lillle;gsléf;xm) BO((;\/)I’ zelsg.}gjg)
0 2 117.3£19.9 22.7% 9.1
) 100.0+12.2 11.4% 3.2
0 2 114.6£12.0 2114 4.7
3 97.44 9.0 9.8+ 2.6
10 2 115.0%38.9 24.7415.7
Y 97.8+£10.3 1.1+ 2.8
20 2 136.74 9.2%% 30.5+ 5.4%2
3 117.84+ 5.5%1*2 16,74 2.1%1%2
30 2 112.3+13.1 23.04 5.5
40 £ 108.3429.6 18.4+11.1
3 102.1414,0 10.8%+ 3.5
50 2 134.4422. 4 34.2:11,6%2
3 101.1+14.9 115+ 5.0

% Values with *1 and *2 are statistically different from those of the control (C1) and (C2)
respectively, P < 0, 05.

Table 8, Mean values of the percentage of gonad weight to body
weight of the loach immersed in estrone solution at the initial age
of b days after hatching and reared for about one year

Percent of gonad weight

Duration in days Sex to body weight
(M % 8.D)
0 2 18.7 +4.4
3 0.5740.11
0 £ 18.2 %5.3
3 0.58:£0. 10
10 2 22.0 +6.9
T 0.81:+0.20™1*2
20 21.9 +6.6
3 0.68+0.15™!
30 £ 17.8 5.2
40 £ 17.1 +7.7
) 0.68::0.13
50 £ 23.9 £2.1
$ 0.53+0

* Values with *1 and %2 are statistically different from those of the control (C1)
and (C2) respectively, P < 0, 05.
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Fig. 4. Survival rate of the loach immersed in estrone
solution for respective days at the initial age of 5 days
after hatching. A, circulating and filtering aquarium;

B, experimental pond.
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