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ABSTRACT

Histological study was conducted to determine the initial treatment time and treatment
period of hormone for sex reversal in accordance with gonadal development and sexual differen-
tiation in Oreochromis niloticus. The effects of various concentrations and various treatment
periods of 17a-methyltestosterone (MT) on sex reversal, growth, and condition factor were
also evaluated.

Paired primodial gonads were formed 9 days after hatching, when germ cells began their
gradual multiplication and development into gonial ones. Sex differentiation of gonads either
into ovaries or testes became histologically discernible about 20 days after hatching with forma-
tion of ovarian cavity and efferent duct.

All feed treated with MT at 15 ppm for 10 days or more produced populations of males
O5% or above. All male populations were produced at 15 ppm MT for 40 days, and 30
ppm for 30 and 40 days.

Growth of hormone-treated-fish was faster than that of untreated ones and the condition
factor of hormone-treated-fish was greater than that of untreated ones 77 days after hatching.

S

glgtgole olxalsl thFol YAAA Cichlidaedol £38l= oAFZA (Trewavas, 1982), 22
gEA4e BYHT JEFCAL Z Ade 5 @49 g distd HFgHo] v suio]
Zo} AAMA ez 243wkl Q= ok4jo]F o} (Bardach ef al, 1972 ; Philipart ef al., 1982 ; Stickney,
1979). ©] & Jdgetso} (Oreochromis niloticus)s oJEFEC ul&] wima tigolvy, Ago] wa}
g 2 ofdu) XY B ol el E Ha FA ddFEe ZtRs Tadth (Kim,
1980 ; Wohlfarth and Hulata, 1983).

B 2L BHAX 4~5Lhol go] o] Foj X A= o] w9 Adte] FAey o] FH
Aatolgbs Ao e Fa3 Fol o, AAl dalakqdd o] mE &0z A% 4P A
74 A Ee w2 Adne FAMEE ofge XYL Ut} (Bardach et al, 1972 5 Lovshin, 1982 ; Wo-
hifarth and Hulata, 1983). U-¢-7], 9¥3lel B9 3ol nls] I AJF8ol #A3] Hojx 4A)
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o] AdASZ w9 F8A 5o (Guerrero,
ZTHE AArE7] 93 B2 Alxv) o] fojH
o

%219+ mono-sex culture, 53] £ATLE J=2&
1982 ; Hickling, 1960 ; Jensen, 1976) A7&o] wlE 4
I F 7P &4 e 99 ¢E T FATE APS3e WHOEA o] WYL
HZAH o, & AIZHE a3t LHE ¥ et Ao e EFFsith web Ftau]el
& FATE At e AR o] FolHth £ W& Dol os) F34 +7 (genetic
male)S AAStE 2 7 ZHHEE whyol7l s, AA wujoll AHEHE Hovt fFHH R &FEHA
23t &4 100 % - A8L7] o ¢AdE Y3 1o} (Avtalion and Hammerman, 1978 ;
Chevassus, 1983 ; Hunter and Donaldson, 1983 ; Lovshin, 1982 ; Mires, 1977 ; Tave, 1986). wa}Ad,
olglg EAAEE Es] AT WHoE A 528 Al o HelH 4H E(physiological sex-
reversal)2 X539 100 % 57 -& W5 7] 98 A7 o] AFE 1 Ut} (Berger and Rothbard,
1987 ; Buddle, 1984 ; Nakamura and Iwahashi, 1982 ; Shelton et al, 1981).

1% 4Bl e AFE Yamamoto (19697 YA Akl ofs) Agow 4L AL
oA BE AES olFolHTh T, oldE APE sEEdl Y daEe VANE AN
s WA

dde EAA dEd B o#Fo] HwaZx At (Yamazaki, 1983). detH ot} 4
2849 170-methyltestosterone (MT) ¥ 17a-ethynyltestosterone (ET) Tl w$ wsts O
aureus= 30~60 ppm -2 18~30 Y3t (Guerrero, 1975 ; Jo, 1988 ; Sanico, 1975 5 Shelton et al., 1981),
O. mossambicust 40~60 ppm 2.2 60 Y7t (Anonymous, 1979 ; Clemens and Inslee, 1968 ; Guerrero,
1976b, 1979 ; Nakamura, 1975) 22l3 O. niloticus= 15~60 ppm o2 25~59 U3t (Jo, 1988 ; Naka-
mura and Iwahashi, 1982 ; Owusu-Frimpong and Nijjhar, 1981 ; Tayamen and Shelton, 1978) #
ggted 100 % F3E A4 v Qo

ol # d7e dBE FI =dEHo fEvEelA FAHT Jde vd"ekdete 3
Arrste] FArdel o] &3t7] 918 ATFEM, T2E HAZIE AAE7] Hf ALY 3
2 EAHE Wel, 32E0 3 MTE AHE3t 100 %2 418 458 4+ Ae HA
92 g 8 SA0 HElF 9 4% 2 condition factor T& WEZTH vlmgo gN, T3
B T Al glo] AxBo] osf AES Foist Al £ de WY 2 1 EHYEE HE
ek

Hofo o ogk 2
2 RuH ox o

As U
1. A 8

Aol droz HE w9lsle Basranst dojgdd Assin Q= YA slo}l (Oreoch-
romis niloticus)=, Z83) AsH 1 kg ol4sHe 4A F vlElg £3 & vig|E HoZ o] &3l
HA, ABE T AT F£3 ¢ R3] AojE AP AMgsth

2. %

2-1. AHS
40 £ plastic 7% 4 7§ F 150 £ plastic S FH=xo| A3 £F 15¢ 4 L &3 A)7)HM A5 S
LA 9AIRE 3 MMAZA 1A HH o2 FE3] FFIIA WidELS FARZ AAHH,
© AskFE o) &3td Wi 1/3 A n#EL oz 1F e FIRY AL Aok
& 3430l o] &3l 280+20TE FASFYE §EANLE 3~4ppmS A I

FEFAE 2709 plastic F-3HH(15 )¢ £ AF 2o 2A Mz}, 40 L50] Atz
Axjstal of7le] FA#RS F&F H £ 3 REEs FPsTh
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2-3. 2NN B :
F-3l & Aol mE zloje] A4 Rantge FAE7] sk, ReEE 30474 3~54
Aoz a8 30YRH 8097tAE 10¢ Ao E Zzt 20vte] A< 300 ppm lidocaine®l
SHAAA (Kim et al, 1988), oyl H22 AL 1/50mm7H+ 4% ¥ Bouin's fluidol
24A12 RS A" AR E Park and Kim (1984)2] #h3ol whal 4 umel 22 AHL WS,
Harris’s hematoxylin® eosin-phroxin®. 2 G433 I Aol zAsty EAo o]&3}4rh

ml

2-4. A¥A
qA% Mg 93 Jd¥ALEE 17a-methyltestosterone (17a-methyl-4-androstene-17p-ol-3-one
© MT, Sigm3) 15, 30 22|31 60mgS 3 ¥, 42 95 % AN Zo] Ba 149 ALK& A
3% Z 5718 st dag&S LTI, AREHE AFRY Ao AxAIZ £, WA EAdtHA
ALgEdg 2T AlRE e oz AMzEIgoy ¢x MTES ¥Xgsith
ARE MErt B¢ A48T Aode dz2TY AsE FE3IEH

2-5. 4AE f=
23l Zojol Walo] Ao EEe BE £ 7UR Y $2Ro
feddch a1 4 FxEE 10, 20, 30 182 40¢Y

l

2-6. 43 & .
A7t B¢ AE T Ao 20 w2l A-g v AA AL 1/50 mm7bA] AR, ZE AT
3l 57 67 2813 77dAe AR AFE 242 1/50 mm, 1 mg7tA 335928 condition
factor (K)= Carlander (1977)8] &8 <7t =33t F3IH T}

2-7. BAg%E B4
BaiEa] 0L HE RS AYol BEE MST HALE AFHste setol=d ¥
(squash) TEE A% T FEHUE (X100) 3N 48 TE3IAG

i
i

1L A3 £3 2 234 £38, PeeR 271473

B ARG oJste) JolW s YL 95.1%, Jeju gL R23%UoH TAYE
228 Hole HZe Table 19 UEhhATH

2. 27 A2 ¥4

B3 AF zlojef 7] AL obF FAHA 3, ¥ A AE (primordial germ cell)7}
A# (mesonephric duct)@ & Alojoll X34} (Plate 1-a). ¥ A4 A E= HE o] <F3lA
Aelol Bt 1 A7 vnE AXM (Fet 115um) JE AX9} FA FEEHAC
23l T 3dA zojo A MEE B A9 tjio] Bute] 7R o5t Huhol Au]
sttt (Plate 1-b). F38F 3 6 4R oje] BAATE 39xe) MAAEE) 2 Fi35A
oz wigHo ey Zrjde & AolE HolAw #sdth

53l F 9dA Aol Mg W 1028 mmALH, AME Fdo] AL £ TRl L3
ol 7] AALZE AEE 4 & ridgeE FAIFYT (Plate 1-¢). o]F Adare BEFFSo=R
Hab AR Azl 7IFZ BE AL IS sto, 3 F 15972 =3 5E FHeo
9% At HA7E FEESA FREHAE EAAT Ao Ave AL FSUHEAL

23 5 20d Aol Ago] BF 2104 mmE WA L0 F oz HE 4 EEAo] B o] 2ol
daolE ¢4 (ovarian cavity)©] (Plate 1-d), B4 E FAT (efferent duct)o] FAAE A}
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Table 1. Sizes of O. niloticus up to 80 days old

Age (days) Total length (mm)*

0 432 + 021

3 6.78 + 0.23

6 9.15 + 0.25

9 10.28 + 041
12 13.16 + 0.26
15 15.50 + 0.59
20 21.04 + 0.64
25 24.30 + 1.33
30 28.78 + 1.69
40 39.03 + 2.28
50 4924 + 3.30
60 58.69 + 4.58
70 64.88 + 5.67
80 7121 + 429

* Mean + S.D.
(Plate 2-a).

309 dae GRAEr F357) AREY 40dAdE dRAEY F7F A2 F7HEHA
(Plate 2-b), 33} 80U A YAt A9 ZE zFo] YRAMERZ FAHUS] #FHAJT Plate
2-0). A4 2AL 73 F20 A o] F ARAHA LS BYon K3l 60UA FE 243 FFEE]
‘_’;‘_}5]3‘1‘3]- (Plate 2-d). Plate 3-ax A 3ol A4 2oz HeEd e FAFHA gd,
Plate 3-b= XA F#3o Has zHoz 7R ol w9 & dojuvx Jor HAx
#F&=HA

Table 2. Effects of various concentrations and treatment durations of

17a-methyltestosterone on sex reversal

Dose Treatment Duration No. of No. of No. of Percent of
(ppm) Start* End* (days) specimens males females males
0 - - - 82 42 40 51.2
15 7 17 10 75 73 2 97.3
7 27 20 77 76 1 98.7
7 37 30 87 86 1 98.9
7 47 40 79 79 0 100.0
30 7 17 10 79 77 2 975
7 27 20 74 72 2 97.3
7 37 30 80 80 0 100.0
7 47 40 97 97 0 100.0
40 7 17 10 71 68 3 95.8
7 27 20 86 83 3 96.5
7 37 30 73 70 3 95.9
7 47 40 79 96 3 96.2

* Days after hatching
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Bar=10 pm. md @ mesonephric duct, g’ gut.
b. Transverse sections of a fry 3 days after hatching. Arrows indicate germ cells. Bar=1G

pm. g - gut.
c. Transverse sections of undifferentiate gonad of 9-day-old fry. Arrows indicate germ cells.

Bar=10 um.
Transverse sections through ovaries of 20-day-old fish. Bar=20 um. oc : ovarian cavity.

a.
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Plate 2-a. Transverse sections through testes of 20-day-old fish. Bar=20 pum. ed : efferent duct
b. Transverse sections through ovaries of 40-day-old fish. Bar=20 um.
c. Ovarian tissues from juvenile fish. Bar=50 um.
d. Testicular tissues from juvenile fish. Bar=50 um.
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Orvanian fissues or aduit female. Bar=200 pm.

Plate 3-a.
b testicular lissues of adult male. Bar=50 um.
¢. Squash preparation of the ovary from 77-day-old fish. Bar=200 pm.
d. Squash preparation of the testis from 77-day-old fish. Bar=100 um.
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3. AMX 3}

L= QN S ymay

H3l & g0dAe] ALY HE} BE ] 243 An drAEe HuAEE 44
TRt (Plate 3¢, d). o1&A ?E—%’ &, 9] H= Table 20 JERRCE B A3 iz
%‘, o vl 101 otk 22y MTE X BE JdTAe 958 % ol +3lo
A A, 15ppm 40, 30ppm-30Y % 30ppm-40%Y HTNMe= 100 8 FHo] A=At
7t sro] wE H 53 S 159 30 ppm oA 987 %, 2]l 60 ppmol A 96.1 % 2 2.3

S TRoA Al Jeldon, Al 7)e] mE 3 A 7ol AFEE EA veh
10 & Hzlito] 969 %, 1Ela 409 HelTe 98.7 % S th(Table 2).

ml’c?
o
a3
ox
o
ar ju
r.l

o%l_

4. MZ 9 condition factor

Table 39 YERAATE Table 3041 B.%0] thzt 2
. 58] FEd ©E 4AE #EE o] MT 15ppm
L “H-?* A4 zo]lE EYh (Fig 1.
23 el @“o“xo% A Ao wet dzIde 4EFT
7hel @2 dAaE @EEo] AT HEAFL 15ppmo] 515 mm,
30 ppm©] 522 mm, & 3 60 ppmo°| 54.7 mmE FEZ 7ol wlgl AFo] FEACE 3} T 67UA
MAE BE AgTdd Ao 74 5o wep Me|7izte] ZAAFE Hgggol IA U
4 AR 77 R e HAFAAL hFET+o] 69.8 mm, 15 ppm©] 81.8 mm, 30 ppm©] 79.7 mm, 18]
60 ppmol 837 mmZ UrE} th2Ew HelEe 43t 68 AL SR B 443 60 ppm
Helwe HaEdFgo] 7k Ax dubHo g Fxo Fvhol vldsdch v} 30 ppmell M= 15
ppme WAHCE e8] ZA JElRTh (Table 4).
Az A Az A FAg FEE BIou, 3 $ 77dRe ol2H MT AHeldol

% MT 60 ppm #&ld
TEE A7t gd
dgatel g e %

Table 3. Effects of various concentrations of 17a-methyltestosterone in the diet on mean total length

of O. niloticus at the end of the treatment period

Dose Treatment Duration “Total length*
(ppm) Start** End** (days) (mm)

0 7 17 10 18.16 + 0.85

7 27 20 26.57 + 1.94

7 37 30 35.29 + 2.02

7 47 40 43.58 + 2.31

15 7 17 10 18.37 + 0.87
7 27 20 27.24 + 1.85

7 37 30 37.25 + 2.62

7 47 40 47.20 + 4.18

30 7 17 10 18.37 + 1.02
7 27 20 2564 + 1.66

7 37 30 35.71 + 146

7 47 40 4346 + 2.34

60 7 17 10 1845 + 1.04
7 27 20 2692 + 1.15

7 37 30 _ 38.70 + 161

7 47 40 47.38 + 2.85

* Mean + SD. * %  Days after hatching
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Figure 1. Growth of O. miloticus treated with O, 15 and 60 ppm
17a-methyltestosterone.

Table 4. Post-treatment effects of 17a-methyltestosterone on

mean total length of O. niloticus

Dose Treatment Duration Total length (mm)*
(ppm) Start** End** (days) 57** 67** TT**
0 - - - 52.7+5.5 60.6+4.8 69.8+8.1
15 7 17 10 476+3.1 62.0+6.3 84.5+7.7
7 27 20 49.3+3.0 63.3+6.6 82.8479
7 37 30 54.2+3.3 68.9+5.6 80.6+6.5
7 47 40 55.1+5.5 67.1+5.0 79.2+6.7
30 7 17 10 54.2+33 66.8+5.0 81.6+64
7 27 20 48.613.8 62.9+5.6 77.8+54
7 37 30 52.6+3.7 67.1+65 80.8+7.1
7 47 40 53.5+3.3 65.8+5.0 784452
60 7 17 10 534+5.7 64.9+7.2 842+75
7 27 20 524439 65.3+7.9 825+6.8
7 37 30 55.142.7 695479 84.8459
7 47 40 57.9+4.9 70.6+5.0 83.4+6.1
* Mean + S.D.

* % Days after hatching

iz Hs) 15~2ue] FXI MF F71E HYT (Table 5).
Table 6 = 3} ¥ 57, 67 2 7792 ] condition factor= 4 condition factors 5.5 MT Azl A
HzdEo A Jeldon 443 wal Fx 74 ge] faE o)
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Table 5. Post-treatment effects of 17a-methyltestosterone on
mean body weight of O. niloticus

Dose Treatment Duration Body weight (2)*

(ppm) Start** End** (days) 57 67** 77>
0 - - - 3.25+1.22 4.79+1.09 6.78+2.09
15 7 17 10 2.48+0.54 6.41+2.01 13.56+4.32
7 27 20 293+0.73 6.65+2.22 13.17+4.11
7 37 30 3.89+0.80 7.86+1.75 10.70+2.97
7 47 40 433+124 7.49+1.60 10.03+2.43
30 7 17 10 3.75+0.90 7.04+1.93 10.88+3.18
7 27 20 3.09+0.89 5.93+1.85 10.37+2.50
7 37 30 3.83+0.96 7.66+2.11 10.69+2.74
7 47 40 4.09+0.87 7.30+1.88 9.90+243
60 7 17 10 3.69+1.04 6.64+2.55 13.34+4.03
7 27 20 3244079 6.43+2.26 11.15+3.06
7 37 30 3.80+0.72 8.06+2.70 11.90+2.90
7 47 40 491+1.19 8.52+148 12.08+2.85

¥ Mean + SD.
* * Days after hatching
Table 6. Post-treatment effects of 17a-methyltestosterone on
mean condition factor of O. miloticus
Dose Treatment Duration Condition factor*

(ppm) Start** End** (days) 7% 67** 77**
0 - - - 2.14+0.32 2.14+0.30 1.81+0.30
15 7 17 10 2274044 2354043 2.20+0.34
7 27 20 240+0.31 2.51+0.31 2.25+0.30
7 37 30 243+0.19 2.38+0.27 1.99+0.20
7 47 40 2.53+0.24 2.45+0.19 1.98+0.12
30 7 17 10 2314031 2.30+0.24 1.95+0.23
7 27 20 2.63+0.26 2.30+0.29 2.17+0.26
7 37 30 2.59+0.20 2.48+0.26 1.99+0.20
7 47 40 2.64+0.22 2.52+0.27 2.02+0.39
60 7 17 10 2.39+041 2.30+0.30 2.19+0.54
7 27 20 2214023 2.19+0.30 1.94+0.23
7 37 30 2.26+0.28 2.30+0.24 1.92+0.18
7 47 40 2.49+0.25 242+0.31 2.10+0.52

* (Body weight/ Total length®)X 10°
% * Days after hatching
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ddgesore] 4este z=d A% 4A%
SN

o]go] AAso] BAAE Yamamoto (1969)7t medaka (Oryzias latipes)E AEZE 8t Hx=2
A3 AYA) AAFL F2F ol e oFNE Be ATt o]FHTh

o]l HASRE TR £F Bk, Fo W, 4AF A% Hx AYAR € A 7
Zo] 3A F$HH 53 Az HAre A B3pe #AH W T84 €ch (Hunter and
Donaldson, 1983 ; Nakamura and Iwahashi, 1982). ®2}gjo}e] 4 3h= Yuka o2 2~6F Afo]ol
o]0y o] Hixe] Uttt (Guerrero, 1982 ; Rothbard ef al, 1983). o7t Eckstein and Spira
(1965)% O. aureus &) 7% A B37h 281 F 10~30 YA o] 71 & ¥a vl 9l2v], Nakamura
and Takahashi(1973)= O. mossambicusoh A A& BAS 58 3 & 16~2084 (M3 8~11
mm) dA9 FLE FTEI F e dAa3H Fado] FHEE WL, Yoshikawa and Oguri
(1977)E Tilapia zillii®) 3 287} 23 F 15~20L Ao F49 45 F& AL F e dad%
Aapo] HAEE Aoz Hol Aad ety wasd Em & Aoyt ges & & ATk

galujole)l YA R Ho o8 71E] HHE AFE Table 7 of FH3IAT & A
AHgE MTE et dalgole] Aok Aol A28 & & glo] Axso] g &332
3289 Aow AgHT B A3 ZAm MT 60ppm oA AAdghgo] vjad U ARE K
AL 30ppm ETF & FToAME MTY &xrt 2318 "oldds oel A7 Z# (Clemens
and Inslee, 1968 ; Guerrero, 1975 ; Nakamura, 1975 ; Obi and Shelton, 1983)9} |3}l tf-¢7]
2 AT Ay 15ppm ¢ AFEAME BRE & FRAAANE (FHd 987 %) YEPEE Clemens
and Inslee (1968), Guerrero and Abella (1976) 2 Jo (1988)2] oA}t w3t Ao}, &3
2 FER 10U AP TAAAE vnA e FRAYNE (973 %) B2 v ¢ FriEe 2h2
Alg gt} o8 E &2 Ael 7|7t Axgo] Hug A o|A7kA] AFste A viae Zashd,
2 AFMeE HAx AgA77E m2eg AR A (15~20 DE njFo] Euf FES 7M5EE
AARBEAL Qleh ey 7 AlERel §AF Aol mE A e HE #Ad + glo
gog v @e T2 68 #H VW Helse B Ao viuw dESiHot & Fojrh

ZE MT HedolA #3t F 77dAe AR3# AFol d2zrg 458 Aold Ro MT
A7t Aol 79t vg AdEast A AT (Goetz e al, 1979 5 Jo, 1988 : Yamazaki,
1976), 53], Jo (1988)= A& A7t Eve AZI7AAY 4ol MT 25ppmolAl B} 15 ppm
Aglde] 238 waoii Busigch 2ev B A8 60ppm Helwe) BFe] vHE wme ez
Hol ol AF xdd wE A9 89U rsAdE A wAE e flog A4dn

2 A4d 43 Yehd MT A7)k kel W condition factor®] F7he w9 Frj2&
272, 53] M7t 2 & A7he) Ao wet 2y FAME A2 S EEe MT/F "detkgote]
AsE7ket A3 BAHe oz addd. a2, getgole] A of o§ AFHrt Hig
vk glof ko2 vl S Be HEATN F3 o) "astelzt A=, yellow perch] -l 7]
Ao} A 287 B1E ub ) (Malison ef al, 1985). Wk doz Y &L Mg
F F% F7ld W& condition factord F7tel wig ATt 43 sojop & Aojrh

gelgols e
g} 8 Q7= ydgatsols] o o
3 9 oy $x9 ZEE X I3 AAFEEL 7 F 32E
Akt g 2o AAE :
vddetaote] 27 HAie AGAMEY FAA] FEol o F3F 9dA AU

el AR A SR FEBS YAt FAFe A
2+

o

o,



Table 7. A review of androgen treatment in tilapias

Species Steroid  Dose (ppm)  Duration (days) % Males References
O. aureus M* 15~60 18 84~98 Guerrero (1975)
E** " " 85~100 "
E 30 22 90~ 100 Sanico (1975)
M 60 21~28 100 Shelton et al,
(1981)
M 5~10 30 73~99 Jo (1988)
15~60 " 100 )
O. mossambicus M 10~40 60 100 Clemens and
50 Y 773 Inslee (1968)
M 50 19 100 Nakamura (1975)
M 30 14~28 69~98 Guerrero (1976a)
M 50 30 100 Guerrero (1976b)
M 30 42 81~85 Anonymous (1979)
60 " 100
M 50 40 100 Guerrero (1979)
0. niloticus M 15~50 42 96~98 Guerrero and
Abella (1976)
M 30~60 25~59 99~100 Tayamen and
E . . 98~ 100 Shelton (1978)
M 50 28~42 100 Owusu-Frimpon
and Nijjhar (1581)
M 50 30 100 Nakamura and
Iwahashi (1982)
M 5~25 30 77~100 Jo (1988)
T. zilli M 50 45 100 Wodiwode (1977)
0. mossambicus E 60~120 28 97.3~99.7 Berger and
X O. niloticus Rothbard (1987)
0. niloticus X E 60 25~28 96~99 Buddle (1984)
0. mossambicus
0. miloticus M 15~60 10~40 95.8~100 Present study

* 17a-methyltestosterone
* % 17a-ethynyltestosterone

Yo Arze 4 Bate Ras o 209%H 2oz AEHAC
17a-methyltestosterone (MT)S 15, 30 2 60 ppme} L& 10~40YU T A F JH8LL
2AME AT BE AFTA 95% olAFe] 3ol AAEAT. 53] 15ppm-40%, 30 ppm-308 %
30 ppm-402 A} FolHE 100 %2 F7Ho] FEEHUACH
s Ao 93 Ao F7tE iRl Bla) w2 FeishA el e, condition factor
oAl #A Vet MTE 4Yabgole] AAL S7HA0L B2 Hdsd &8 ¢ 5 Udth
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