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Effects of 17a-methyltestosterone (17a-MT) in rearing water on sex reversal of Nile
tilapia (Oreochromis niloticus) were investigated and optimum conditions as initial treatment
time, concentrations and treatment durations of hormone were evaluated in this study.

For the study of the optimum initial treatment time, 0 to 20-day-old fry were treated
by immersion in a 500 ppb solution of 17a-MT. Desirable results were obtained at 12-
day-old fish as 86.4% of male induction rates and this frequency was obviously higher
than the other age groups.

Twelve-day-old fry were immersed in 170-MT solutions at concentrations of 0~2,000
ppb for 24 hours for the study of dose dependent relationship between sex ratios and concentra-
tions of 17a-MT. Male induction rates of all treated groups were higher than 80%. X*
values against the sex ratio of conmtrol group indicate that sex reversal has taken place
effectively in all experimental groups (P<0.001). Futhermore, 500 ppb treated groups showed
highest male incidence of 86.4%.

Effects of 5 different durations (0, 12, 18, 24 and 30 hours) treated with 1,000 ppb
of 170-MT were also evaluated. Male induction rate from 0 to 24 hours treated group
was increased with treatment durations. However, male incidence of 30-hour treated group
(84.0%) was sligthly decreased compare to the 24-hour treated group (85.2%).

It is concluded that immersion treatment using 17a-MT on O. niloticus is possible on
sex reversal at low concentration of 500 ppb and short treatment durations within 24 hours
with 12-old-day fry.
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Fig. 1. A view of the zugar-jar egg incubator compo-
sed of 28 bottles each contains 1,000 eggs of O.
niloticus.

@ inflow ® overflow © pumps @ control valve
bar=30 cm
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Table 1. Mortality in O. niloticus at 1-day and 60-day after exposure at various durations of 500 ppb

17a-methyltestosterone

Duration No. of fish No. of fish died Mortality** (%)
(hours) treated 1-day after 60-day after 1-day after 60-day after
0 60 0 9 0 15.0
0* 60 0 5 0 8.3
24 60 0 13 0 21.7
48 60 0 7 0 11.7
72 60 0 5 0 8.3
96 60 0 15 0 25.0

*Treated with ethanol only
**(No. of fish died/No. of treated fish) X100

Table 2. Mortality in O. niloticus at 1-day and 60-day after 24hr exposure at various concentrations

of 17a-methyltestosterone

Dose No. of fish No. of fish died Mortality* * (%)
(ppb) treated 1-day after 60-day after 1-day after 60-day after
0 60 0 9 0 15.0
(the 60 0 5 0 8.3
250 60 0 1 0 1.7
500 60 0 13 0 21.7
1000 60 0 7 0 11.7
2000 60 0 8 0 13.3

*Treated with ethanol only
**(No. of fish died/No. of treated fish) X100

—144—



170-MT9 HH Az o vdLgegote] A&

2. 27 AAE
Fig. 2v & 9 &4 A4 Axke] A48

il

324 A wE AARE
A BHol mE AT Hx HE AE

S2E AL Hx Ay AE JEeg & 3] Hslted wbE AYS 3% HI= Table
Aste] JeERA Aolch, B33 AMAe) AR HFe 3 9 49 Pk WA B3} AF agn ¥ %
564 mm (S.D.; +0.18), 83 & 49xlolE  4UYRE 16271A] 29 HHSZ 500 ppbY) &
8.15 mm (S.D.: £0.26), W3o] &A% F+  %ollA 24R7 F<t A3 ZAd= Table 301
i A HolE w7 Azsle B3t 3 gdA Uehiglch 53 2AS A3 B F3 fFEEo
AAol 9,76 mm (S.D.: £0.25)¢ew, A8 51.2% Fov 2} 3 1295 HETFlA= 86.4

Aol WA At %3 8Y olFoll %9 ¥ £ FEST HIUW, X8 T 8, 10,
AAgol tha Eobdld 14, 16 Y HUATAAE 80.0% olie) E&
16 &7 $E8E Bk o4 A 1110 0@

L st lAS ¥8 ¥ 1294 A2z
144 ‘ Aul7k e §2letod(p(0.001) o AFFE
~ } Aoz HRAVAIE 6l ol 714 AHE AANE
E L. : Uebgeh
= Table 38) %S Bt 23 2T Y 23}
= 2097HAE 49 A2 o] Y oz
e 101 3 4HE A9 AT Table 40 Lrehigich, B3
- F 1297 NAF AL 86.4% 9 A% B FA
s B ? fEgo] Uehton], a4 Al 1: 10 R X°
2 test AT AE 75 S8 LERH(p<0.001)
g 9h2 Ay Az ) 23 129407 170-MTS)
1 Al o3 AR Yol A HEE Hx
T 3L
T e o 9 ARes auds:
Days after hatching

4. 3= wE Qs

Fig. 2. Early growth of O. niloticus in accordance B3 1295 ANE 170-MTE] o = 24

with initial treatment time.

Table 3. Preliminary data of various initial treatment time, 0 to 16 days after hatching on sex reversal
treated by immersion of 500 ppb 17u-methyltestosterone for 24 hours
Experimental group

Initial treatment time* 8 4 6 8 10 12 14 16
No. of fish examinied 82 10 10 10 25 " 44 24 10
No. of males 42 5 5 8 19 38 20 8
No. of females 40 5 5 2 6 6 4 2
% male 51.2 50.0 50.0 80.0 76.2 86.4 83.3 80.0
X? against 1:1 0.049 0 0 3.6 6.76 23.237 10.667 3.6
Probability 0.8 - - 0.1 <0.01 <0.001 <0.005 0.1

*Days after hatching
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Table 4. Effects of various initial treatment time, 0 to 20 days after hatching on sex reversal treated
by immersion of 500 ppb 17a-methyltestosterone for 24 hours
Experimental group

Initial treatment time* 0 4 8 12 16 20
No. of fish examined 36 52 29 22 29 21
No. of males 19 36 20 19 20 16
No. of females 17 16 9 3 9 5
% male 52.8 69.2 69.0 86.4 69.0 76.2
X? against 1:1 0.111 7.692 4,172 11.636 4.172 5.762
Probability 0.7 0.01 0.05 0.001 0.05 {0.02

*Days after hatching

Table 5. Effects of various concentrations of 170-methyltestosterone treated for 24 hours on sex reversal
Experimental group

Concentrations of hormone (ppb) 0 0* 250 500 1000 2000
No. of fish examined 45 48 56 85 81 49
No. of males 25 29 47 73 67 41
No. of females 20 19 9 12 14 8
% male 55.6 60.4 83.9 859 82.7 83.7
X? against 1:1 0.556 2.083 25.786 43.776 34.679 22.224
Probability 0.8 20.1 £0.001 €0.001 0.001 0.001

*Treated with ethanol only

Table 6. Effects of various treatment durations on sex reversal treated by immersion of 1,000 ppb
17a-methyltestosterone

Experimental group

Treatment durations (hours) 0 0* 12 18 24 30
No. of fish examined 44 35 52 53 81 75
No. of males 23 21 39 43 69 63
No. of females 21 14 13 10 12 12
% male 52.3 60.0 75.0 81.1 85.2 84.0
X* against 1:1 0.08 1.4 13.0 20.553 40.111 34.68
Probability >0.7 20.2 <0.001 <0.001 {0.001 <0.001

*treated with ethanol only

A7h Bt AR A3 A= Table 50 Jeb 500 ppbel ZHoeg =AM
Wit 500 ppb EEoA 223 H9 85.9% 2
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oz ¢#x ck(Yamazaki, 1983). o] A3
A3 B3 8—16 ¥ F 2447 5 Ao
vz 2 A433e At Ugten, 23 ¥
1294 AHgst A A & 73 AEES
Kol O. niloticus® A Aol lojA 23}
F 1290 Aese Zlel 17a-MT9 A3
HEol 7P £ Zleg deigeh wEbA o
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