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Induction of sex-reversed male Japanese char for all-female allotripleid production
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Abstract

Histological sections of the gonads of 36-50 days after hatching Japanese char, Salvefinus lei-
comaenis, showed the presence of cysts characterizing morphological ovary differentiation.
Thus, similarly to other salmonids, the sex differentiation in Japanese char seems to occur at
the swim-up stage (around 36-50 days after hatching) . Sex-reversed male experiments were
conducted through the application of 17 e-methyltestosterone {MT) into the water from the
hatching to the swim-up stage and by oral administration during the subsequent 64 days. The
highest percentage (15%) of sex-reversed male was obtained by dosages of 0.5 gg MT/] of
water/2 hours/2 days during the immersion treatment and 0.5 mg MT/kg diet for the oral ad-
ministration treatment. The ganado-somatic indexes of the allotriploids induced by using fe-
male houraimasu, Onrcorfmchus mykiss, and sex-reversed male Japanese char presented low
values (inferior to 0.045) during the spawning season, thus indicating that those allotriploids
were female. Therefore, this study suggested that is possible to culture all-female allotriploid
using sex-reversed male Japanese char.
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intervals and durations in the immersion treatment, and the

dose of MT and durations in the oral administration treatment for the sex-reversed Japanese char induction

Experiment Dosage of MT in the Interval of the Duration of the Dose of MT Duration of the oral
No. immersion treatment immersion treatment immersion treatment in the diet administration

(ug/ & water) (days, for 2 hours) (days after hatching) (mg/lg diet) (days after hatching)
1 100 7 0—35 1 2786
2 10 2 0 35 1 2786
3 10 2 0 —38 1 2786
4 1 2 0—32 0.5 3190
5 1 4 0—32 0.5 31-50
6 0.5 2 0—32 0.5 31-—-90
7 0.5 4 0 32 0.5 31--90
8 0.1 2 0—32 0.5 31—90
9 0.1 4 0—30 0.5 31—-90
10 1 7 2 30 0.5 3190
11 10 10 0—30 0.5 31—90
12 No. 4 +No, & 0.1 3190
13 No, § +No. 7 0,1 3190
14 No. 8§ +No, ¢ 0.1 31—-90
15 No, 10+ No, 11 0,1 31-90
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Figs.1-6 Cross sections through developing gonads in Japanese char.
Figs.1-3 show sexually indifferent gonads, Figs.4-% show sexually indifferent forming
definite some cysts. Fig. 6 shows a primary ovary. Rearing water temperature was 11+
1.5°C. Bars represent 20 um in Fig.1, 30 #m in Fig.2 and 50 £m in Figs.3-6.
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Table 2. Effects of 17 a-methyltestosterone treatments for the masculinization in Japanese char

Experiment  Mesculivization Sex distribution at month-old Sex distribution at 24 month-old
No. rate Male Female Sterile Male Hemaphrodizz ~ Female Sterile Total
1 0% - - 10 0 0 10 33 53
2 2.0% - - 10 1 0 8 32 51
3 0% - - 16 ¢ 0 8 47 65
4 10. 2% 7 11 36 7 3 100 3 167
5 4,5% 2 61 36 6 0 71 2 178
6 15,1% 11 45 54 12 6 57 2 186
7 (0. 7%} 1 113 37 3 b 3 b (151)
8 (1.9% 3 118 37 - - - - 1568
9 (0%} (; 116 22 = - - - 138
10 (09%) 1} 106 24 s # W b3 (134)
11 (1.3%) 2 82 72 # 3 i b4 (158)
12 (3.0%) q 113 16 4 i o3 i {133)
13 (3.2%) 6 165 14 - - e - 185
14 (1.3%) 2 151 § - - - - 159
15 (3.1%) 5 14l 17 - - — — 163

(), Data at 12 month-old
#, Data at 24 month—old(16 males,~"91 individuals mixed with No.10, Ne.11 and No.12)

Figs.T and 8 Cross section of sex unknown gonad by 17 e-methyltestosterone treat-
ment (experiment No.2) in 12 month-old Japanese char.
Fig.7 show a vacuity in the gonad (bar represent 200 #m) , and Fig.8
shows germ cells like Sertoli’s cell with no spermatogonium (bar repre-
sent BG wm) .
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Fig.9 Cross section of normal testis with sparmatozoa
in 12 month-cld Japanese char male (bar repre-
sent 100 pm) .

Table 3. Age (month-old) , number, mean body weight,
and mean gonado-somatic index (GSI, gonad
weight X 100/body weight} of allotriploids from
female houraimasu and sex-reversed male
Japanese char

Age Mean body  pfean GSI
(month-old) Number w%xght (%)
i2 30 224-460% 00,0170, 006
13 30 188134 0, 017:£0. 005
14 30 189436 0, 0210, 009

#, meantstandard deviation
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