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ABSTRACTS

To determine the effective dose of 17f-estradiol on the production of all female populations
of Nile tilapia, Oreochromis niloticus, the first feeding-stage larvae were fed 0, 60, 120, 240
and 480 ppm of 17B-estradiol in the diet for 30 days. Rates of sex reversal, survival and
growth of each treated group were analyzed. Effects of 3 different treatment durations, 10,
20 and 30 days, treated with 480 ppm 17B-estradiol in the diet to produce all females, were
also evaluated.

The incidence of female fish were clearly dose and time dependent. The female induction
rate of 0, 60, 120, 240 and 480 ppm were 47.5, 86.4, 91.3, 97.0 and 100%, respectively. Female
induction rates of 480 ppm treated for 10, 20 and 30 days were 64.2, 84.3 and 100% respectively.
The survival rate of each treated group was not different from the control, and the growth
rates of the treatment groups decreased as the treatment duration and the concentration of
the estrogen hormone increased.
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B3l & 6709 oo H=o] o]Fol Aol E3dHE 59 EAFE AU M Lovshin 1982 ;
Wohlfarth and Hulata 1983). ut2tA "a}sfo} %4 ¢ 210 mono-sex &, 53] A £A FH A4
ol¢] okAlo] w]& =9 B QJth(Guerrero 1975, 1982 ; Jensen 1976 Jo 1988).

gz} o}el] ¢lo] mono-sex A2 F2-& $5ted = 30 Wl ol &) FAF & A4t F steroid
hormone ol ol3] Haleda JAPS Frsle WHol o A&EE o7t fHF R &
4512 £3le] &7 2HlA] 100% ¢ mono-sex JES AJAsH7] o#HE 3 ¥ steroid hormone * &l
Al fdlA 5o A ol AA8E AAE 39 AH AME 5 mono-sexF el Mike] F
221531 JH(Scott et al. 1989).

Oreochromis 59 &8t U9 el ol (Oreochromis niloticus) = 12 3274 713te] ofF
wE A AdA+= o), male heterogametyol] 23t 7132 AAA Aol e 2o} AAE
o =251 glti(Jalabert et al. 1974 5 Wohlfarth and Wedekind 1991). webA], & Fo] <«
AArsl7] geted 4 Z2EA(YY) S A4k 3 A4 dFTe] R e 4A8s /=
W o] o)1 Scott F(1989) ¢l 213 A ¢tA vl Ak 1 YY 3] AAE 93te I A B
S AABANA A FAARFo] XY 43S st of sh o F] As2E A o5 100%
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Aol AN} ool A AR H I 9l 100~200 9o LhU P ekslol 54 2 vheloh 4

2. A=

150 §8 20 AZS 21 air litE AX 3] BL £FA71EA vid 1/34 @&, 722
28+2CT2, 8& A4AE 3~4ppmS FASHA A& ASIFATLL

1= 17B-estradiol (Sigma, USA) 0, 60, 120, 240 & 480 mg-2 Kim 5 (1988) <] *'d el wat

AAE s P& B8 744 e GERE 30 A A AEE TFEENI, 1 FoE gt
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4. MZ 4l condition factor
AAE&E Hx A (7YA) F10 4rtth 70 GA H= AR A A F S 2489 1, condition
factor (K)& Carlander(1977)2] 218 <zt =48l Fatgrh
A 3

1. M2| S=0 mE MXEE
17p-estradiol& #olo] 4101 F-3} 5 7 QA 8 30 U7+ ¥ F Aoje] A= 3t F 80 AAY
A R el oe) FRE G B9 BEEE Table 191 ehhTh

Table 1. Sex ratios of experimental group reared with a normal diet for 50 days after cessation
_of 30-days 17B-estradiol treatment

Dose No. of No. of Survival No. of No.of fish  No.of fish Freauency
fish fish fish having a having a of

(ppm)  treated survived rate (%) observed normal testis normal ovary female (%)
0 1% 160 842 80 42 38 475
60 190 168 884 88 12 76 864
120 190 183 96.3 103 9 94 91.3
240 190 180 94.7 100 3 97 97.0
480 190 164 86.3 84 0 84 100.0

Table 1914 BEXo] 528 Fxo F7bd we} 4719 ¥)7F ¥4 Jehd 60 ppmol A 864% &
UEbst I, 120 ppmol/d Mo A9 BT 90% 049 A 28 RAL 240 ppmol A F%
olM= 97.0%, 1811 480 ppme] ¢ EHH RE o {7} dAL = vERg

2. X2| AlZiof E MAE

480 ppmel FEE 7] Azt WE 17B-estradiol?] Y AE F X8-S Table 20) FERAIT} 22
Alzbel e 479 & AP Aol ZF4E A eI AL, 53] 30 4zt A 2§ Fell e A9
d¥el vbA7EAR 100% FAo] A=A EEES ZE AETANAM 95% ooz Jey

Table 2. Effects of various treatment durations of 17B-estradiol in the diet on the sex reversal of
Nile tilapia, Oreochromis niloticus

Duration No. of No. of Survival No. of fish No. of fish Freauency
fish fish having a having a of
(days) treated  survived rate (%)  normal testis normal ovary female (%)
0 55 52 94.5 27 25 48.1
10 55 53 964 19 34 64.2
20 55 51 92.7 8 43 84.3
30 56 54 96.4 0 54 100.0
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Figure 1. Growth of Nile tilapia, O. niloticus treated with 0, 60, 120, 240 and
480 ppm 17B-estradiol in the diet.

Condition factor (K)= A 43 7]7F 3 1093 20 A e AdFolA 713 v 3S Ve
AZ9 ZrtEo] Fo 50 Al Thh Fe £XF HPoY, 60 o]F9 BE APTLANME =4
Uehgtch(Table 3). 328 A8 ¥xol o condition factore 23 v w3l A 5% F7tel
et & zolg HolAe &hth(P>0.05).
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Table 3. Treatment effects of 17B-estradiol on the mean condition factor (K)* of Nile tilapia,
‘0. niloticus

Days after Concentration of B-estradiol (ppm)
treatment 0 60 120 240 480
10 260+ 040 2,62+ 0.27 252+ 0.19 245+ 0.15 246+ 0.20
20 273+ 041 3.20+ 047 2.95+ 0.24 282+ 0.18 264+ 0.28
30 340+ 0.30 320+ 0.81 321+ 0.29 320+ 0.36 329+ 0.18
40 330+ 0.33 340+ 0.23 318+ 0.17 311+ 0.16 299+ 0.18
50 314+ 0.15 301+ 040 309+ 0.11 300+ 0.11 304+ 0.18
60 340+ 047 340+ 0.14 348+ 053 338+ 033 345+ 021
70 366+ 0.27 369+ 0.24 345+ 013 3.35+ 0.22 342+ 056

* (Body weight/Total length®) X 10°
= 9

gdatgjole] Adge] o] ZER /9 I FEE AL ZA AL mRH(Nakamura
and Iwahashi 1982). Helajote] o T2 & Mol ot 7|&9 448 A3} Table 49 T3t}
Table 40 4] E.5-0] Nakamura and Takahashi (1973)= O. mossambicus9) 73-%- 50 ppm ethynylestradiol
< Agstd 100% ¢3e] FEES Bug vt ok 134, 0. niloticus®) 7% Tayamen3 Shelton
(1978) ¢l 2|3} 100 ppm2| diethylstilbestrol & o}8-3ta] 90% FE 9] ¢lo] F =& vl gloLt 100%

Table 4. A review of estrogen treatment in tilapias for sex reversal

Species  Steroid  Dose (ppm) Duration (days) % females References
0. aureus Stilbestrol ~ 50-100 35-42 sterile Ecsktein & Spira (1965)
- Estriol 30-120 21-35 no sex  Hopkins (1977)
Estrone inversion
- Estradiol
-EE! 25-200 35-56 60-64 Hopkins (1977)
% DES!
- Estradiol’
EE? 100 42 90 Hopkins et al. (1979)
0. mossambicus EE 50 19 100 Nakamura & Takahashi (1973)
O. niloticus DES 25, 100 25-59 62-90 Tayamen & Shelton (1978)
Estrone 100 4
EE 20-60 20 no sex  Yoshikawa & Oguri (1978)
inversion
Estradiol 60-480 30 86.4-100 Present study
480 10-30 64.2-100

with Cryproterone acetate 100 ppm ; ? with methallibure 100 ppm ; EE=17a-ethynylestradiol ;
DES=diethylstibestrol.
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olzo] &5 € A= Bud vyl A8 gk ey, B A7 A 17B-estradiol = 480 ppm 9] T E
30Q A3 FolA 100% YAl FEHJL HFEEE d2TEH 2 Aol HolA ¢de A=
n2Zol B AgoM AMEE TEE O nioticus®) FA Fxo A vz AzhErh

o]7o AAB TS wAE o 89 F A 7| FEstet BA ] Wy FaA H
Kim 5 (1988)& 2 AE9 A4#37} 15~20 A o] FoH& =3 414 oz w3l v i, 73}
& 7 Q 2E 30 Y3t 17a-methyltestosterone S A2l 3led 100% AL F= 3 v Qlvh 2 AN
17B-estradiol S ©] &3+ 480 ppm 2 & A& 7)7ko] tha -2 10 ¥ 20 ‘?-J_{} 23 T e F&
AT BYor} 30 Y7t A TAME 100% Aol FEHAUL o] Ao M 7|7 30 Yol
O. niliticus®) 423 2 2R A71¢ Q@A o] B o 2 28T A A 7B 29| 32
Z1ro g wekdd.

B 7o 7 AgEe Al YoldE 90% o4 ¢ FE=&S vebd 120 ppm oS ZE
Aol 2 FHRT B £X8 HP, 53] 23 60 Y o] FHEE B 2 AFAE vEhllan,
17B-estradiol®] ¥ = Z7}o] wha} FEeld A4 A& S Bt} o= Phelps F (1992) 0] £ Fol st
fluoxymesterone A @Al FRo] A e A} AR A2 17B-estradiol= & A5 42l
U s 7|xe Aoz AzZHE. 48 A3 Jebd 17B-estradiol A E F:=o| @& condition
factor:= &9 347} vbeRA] 9kol(P > 0.05), 17B-estradiole] 2 ¢} v|gtxo] & J3-g v XA F=
Aoz Uehdth Malison 5 (1985)S Yellow perchollr $d3 ZA#E B #F Utk

orow B Zo| GASA AAFL FE37] Hste] Aejdta] A% fFrE YAES WFoE

progeny test® A3 T 2FA(YV)S FE37] 93 A7t FPHojop & Ao Arg H}

}‘N

2 %

vagataole] A A AL Fx87] 95t ¢Ee F45a Helg Hr| A st
zpolol] od A B El 17B-estradiolS 0, 60, 120, 240, 480 ppm T =2 Hole] 4o 30 €t H

o JAEE AEE, AR 5 A 3 o] EE 480 ppm FRAA Fof 7]t
galsld 10, 20, 30 27 H AR ZARIACH

olA o] 28 H] gL AlE F9 BE 9 T o Fo 7|7t vl 81 0, 60, 120, 240, 480 ppm
EgoAo] oA 2L 7M7) 475%, 864%, 91.3%, 97.0% 2 100% = VeEbeH, 480
ppmol Al 10,20, 30 27+ 9 Aabe FA @&l 47 64.2%, 843%, R 100% £ VrERST

g 7|7t 2 A& g2 TS xtolrt figlen AL TR Fo 73kl vl sk
A vebeh whaka o] £9] 17B-estradiolo] 213 A A A JbE = B 7IZEE 480
ppmO. 2 30 47 Hole Ao vEbgTh
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