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Early Gonadogenesis and Sex Differentiation in Sweet Fish,
Plecoglossus altivelis
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The primordial germ cell of the sweet fish was recognized from the 2-day old fry (tl : 0.66 cm), when
it began to protrude into peritoneal cavity between mesonephric duct and gut. The primordial gonad,
with the formation of genital ridge, developed on the 30-day old fry. Ovarian differentiation was
identified by the presence of ovarian cavity and meiotic oocytes from the 90-day old fry (l : 3.42 cm).
Testicular differentiation was identified by the presence of spermatogonial cells with efferent duct from
the 100-day old fry (tl : 4.50 cm). Hence the sweet fish belongs to the differentiated type of gonochoristic

teleost.
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Fig. 1, 2 4 3ollA vhelyd ukel o] 1A BALA 2 (pri-
mordial germ cell)2] 83} YABALE FAsE =
Aol 7] B3t B3} 2dA15E] 909-& AFg 2ofdl
A dojuba JJE Aol BE| ek §3t 29 A Aol (H
FAA:0.66 cm)ol| 4] FA13 (mesonephric duct, MD)3}
2 (gut, GyAololl AAAAER QAHE AE (37
210 m, ©H73 : 5 pm)7} RS} (Fig. 1-a). AA A4 A
Tr 2 dye] AL ALAN 52 9E THeln U9
o} (Fig. 1-a). %3} 3 79050 (4 #4073 cm) €] 13
A Aol (3 FAA: 0.88 o) F A%z} Aol o] 71
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L0}, Plecoglossus altivelis®] %7] A4 A 2 AHE3

Tablel. Growth on the sweet fish Plecoglosus altivelis
during the experimental period

Dt:j;h?it;r Total length (cm)* Body weight (g)*
1 0.65 * 0.08 -
2 0.66 £ 0.09 -
7 073 £ 0.06 -
10 0.86 *= 0.08 -
13 0.88 £ 0.07 -
16 1.10 = 0.08 -
20 118 + 0.04 -
30 1.29 = 0.08 -
40 1.61 = 022 -
50 191 += 0.28 -
60 227 £ 034 -
70 239 + 041 0.04 £ 0.03
80 247 + 0.32 0.05 + 0.03
90 342 £ 056 0.16 = 0.09
100 450 £ 046 040 = 0.20
110 453 = 1.01 0.70 £ 0.36
120 545 £ 0.77 090 *+ 0.55
130 620 + 0.78 202 £ 067
140 750 £ 0.96 3.05 £ 085
150 770 = 0.46 421 £ 149
180 10.30 = 0.70 822 £ 1.92
210 12.82 = 0.66 16.67 = 3.08
240 1527 + 0.74 2849 * 453
270 17.79 + 112 4708 + 7.58
300 1881 = 1.31 5434 + 11.81
320 19.04 + 1.11 56.15 * 13.01
*Mean+S.D.

-Not measured

1R Bof] BAME (A 12 im, 7 : 8 im)7} A AT}
A A= (Fig. 1-b, o). B3 ¥ 30UA] (FFA%

:1.29 cm) Rjo} 9] QYA 4 genital ridgeE A 3HE X
7] 23414 (primordial gonad, PGO)& whekslgl i, UAl
WANZED ANES B Z4e] BRI (Fig
1-d). -3 & 604 (HFAA 227 em)olle 53+
QA 29 2717 H% AR BeE welon, 2
9l V% AA FY 2F e Yebygt} (Fig. 1-e). £3}
F 80 (FFHA 1247 cm)e] FH 2L Aol 9] Zohsh
A A7 ol & AAE R 0w, AL Hielle YA
AAxe] FH F77k vebg (Fig. 1-).
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%2 237} o] FolA HaolAE BE UAESo|
Xlsr AL 43 (efferent duct, ED)o] &=}
Fig. 2-a). 11094 (B FAA:4.53 cm) A&l = A4
Ho] 5 Zrlslar AYAE (spermatogonia, SG)E
g,- oy ZAs9le} (Fig. 2-b). 23 3 120U 7] (3 FA
1545 cm) Gaol Al e B4 £ Hell BAMEe] B4
SA0] el AL Aol BHALG (Fig. 2-0). 3 F
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47} (ovarian cavity, OC)o] A= 3 Yol oF 27 15
wm 3718 A7 IEAIZE (oocyte in the chromatin-
nucleolus, CNO)E-o] Yeh}r] A zsts)em (Fig. 3-b), #
3 % 1209050 A (A7 1 400 m, T 1 110 m)s B &
4 (ovarian lamella, OL)2] A gl Ha]7} A2= 5, 20
im AES] 27 FRAET 29 Weoll 7+ A7) A 2Hsho]
7163 d4e] el 2 E3bslsivt (Fig 3-c). F3F ¥ 150
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olg]gt AARE o FA Aol HAAL sle 24
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Fig. 1. Transverse section of undifferentiated gonad of the sweet fish Plecoglosus altivelis. Scale bar, 10 (m. (a) 0.66
cm tl larva. The gonad consists of a promordial germ cell to the mosonephric duct, (b) 0.73 cm tl larva, (c) 0.88
cm tl larva, (d) 1.29 cm tl larva, (e) 2.27 cm tl larva. Scale bar, 25 ym. Arrows indicate both sides of gonad. (f) 2.47
cm total length larva. Note the presence of primordial germ cells. Scale bar, 10 . G, Gut; GR, Genital ridge; MD,
Mesonephric duct; PGC, Primordial germ cell; PGO, Primordial gonad.

1990 ; ¥+ %, 1993, 1997 ; Lee et al.,, 1994 ; Pandian and ol dt A 3+ u|H-e} X Misgurnus mizolepisoﬂ/l-] X3l %
Sheela, 1995). 2200l AAAAES} 29 AT (Kim et al, 1990)}

o], P. altivelis®] QA PAAE Q& 3} F 29 =, =)t b, pejerrey (Odontesthes bonariensis)$:

rlo
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Fig. 2. Transverse section of differentiated testis of the sweet fish. (a) Early differentiated testis of an (3.42 cm) tl)
individual. Note the presence of efferent duct. Scale bar, 25 gm. (b) Early differentiated testis of an (4.5 cm tl) individual.
Note the presence of spermatogonia and efferent duct. Scale bar, 25 /. (c) Differentiated testis of an (5.45 cm tl) individual.
Note the presence of spermatogonia. Scale bar, 10 . (d) Differentiated testis of an (7.70 cm tl) individual. Scale bar,

25 m. ED, Efferent duct; G, Gut; SG, Spermatogonia.

Salaria (=Blennius) pavool| A & -8} 2 3. LA A2 A| £ 7}
WA g 31 9l o™ (Striisssmann et al., 1996 ; Patzner and
Kaurin, 1997), Tilapia zillii, T. mossambics L8] 3L Oreo-
chromis niloticusol| A& 242k B3} & 154, B3} & 8~10
23 F 9%l A HAA TS} A 9)

(Nakamura and Takahashi, 1973 ; Yoshikawa and Oguri,
1978 ; Kim et al., 1988). o]2] 3} 1 A] BAIA E 28 A7 &=
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2 okrrt P E a1 9le) (Lee and Lee, 1996 ; Lee et al.,
1996). & 20} A%, 27| HA L W Fa73e] PA T,
el GAAAAE PRI ER Y AL F2E
o 37t Ausgich

Sojol 4 AR} o] ol A A71E 3} F 90-100
A2 velgon 222 G4 2 o] B3} 2912 F3} 100

Yol Zhr Hod AV & Vel e GRAE} hAvke] 9
o o 5 gk w3t 2do], Oncorhynchus kisutch®)

A% EAASE of A7)0l AR AHA LA (syn-
aptonemal complex) &A1& & 4 glom] S5 J44
2 7b AWM ehders 2% ) olek (Foyle,
1993). ol&gt A ¥-31 A7 ol Foll whet 2, Aol
O. masoud| e 3+ F 4040 AE37t Lol (4
5, 1997), FAMF O. mykissoll 4 dghol] 43| &
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Fig. 3. Transverse section of differentiated ovary of the sweet fish. (a) Early differentiated ovary of an (4.5 cm t individual.
Note the presence of a ovarian cavity. Scale bar, 50 im. (b) Early differentiated ovary of an (4.53 cm tl) individual. Note
the presence of a ovarian cavity and oocyte in the chromatin-nucleolus stage. Meiotic prophase becomes common but
many promodial germ cells still contain condensed chromatin. Scale bar, 25 . (c) Differentiated ovary of an (545 cm
tl) individual. Note the presence of ovarian lamella. Scale bar, 50 gzm. (d) Ovary containing oocytes in the peri-nucleolus
stage of an (7.70 cm tl) individual. Note that the oocytes continue to increase in size and deeply staining granules become
distinguishable in the cytoplasm. Scale bar, 50 ym. CNO, Oocyte in the chromatin-nucleolus; G, Gut; OC, Ovarian cavity;

OL, Ovarian lamella; PNO, Oocyte in the peri-nucleolus.

S5 A 2ol g B A7 AR 476 sNFeteint
Van den Hurk and Slof, 1981). H] & &2 i Fol|A & A&
£823C 2 LARGUAD, Sedolol4E B3t F 44
T2 270C7F A B3 A 7)ol slldste} (Piferrer and Do-
naldson, 1989). o}-&] 73 Zo]-F YAl4 W] 1.
Aee AR AuE BYe 2, A5FLE Yol
A 423} o4 shotol A e shelek ARG
ZAEH o8 ZolollA LR o] B3} gl B3l ¥ 90Y
of] Aol A efferent ducte] =& ¥} K3} % 100U sper-
matogonial cell®] & o 7 slglom, YAz B3} &
0l2 H3} & 110U 7] A4 JA47} ﬂx%,,} A=N./3
& 120¥ ]| parovarian sac®] Fz ¥ o 2 7}5319rh

—_

oy

r.?L i)

&g 4

wheba] ool ARt ope B3k
ated gonochorism)%ich.

Aol el dazt W4 e
= entovarian sac#} Y42 712} 212l
¥ A 5] = parovarian sac®] F 7HA] HElE U L
t} (Lee et al., 1996). <
(Shimizu and Takahashi, 1980), Tilapia zilli (Yoshikawa
and Oguri, 1978), Joj=} o] F
(Takahashi and Shimizu, 1983)2] 4o+ parovarian
sac?] &7} Vel Qlek e Aolat (Clupeidae)ol]
<43} Brevoortia patronus (Combs, 1969), &40{, Sal-

velinus leucomaenis (Nakamura and Iwahashi, 1982), %-X|

A-g- o)A (differenti-

7YX 2L7], Gasterosteus aculeatus

ol Barbu tetrazoa tetrazoa
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2-9], Plecoglossus altivelis®] Z7] 24 #4 2 AR3

70 (Takashima et al., 1980), Y|, Paralichthys olivaceus
(18} °], 1990)5-9)| A & entovaria sacol] £3c). B Z9]
35 o] shgateloll wra7tko] PYAH = parovarian
sac] P2 vehgch

27 A T2 XY Hx A Ay 9 Al

71208 27| A AL YAEE B3} T 30 TE 428
7k o] Fo) A R8} 3 1009074A] (703707t At A o.

2 AzHEd

2 o

201, plecoglossus altivelis©] Y] 82 A A3 23 7
qel A7 AR YL 2o

kS = zAsksict
B3} 229 (HFAA: 0.66 cm)ol] FA1231} A} Ao 9
7katoll A ESL ek om, B3 F 30U
(B#AA:1.29 cm)e] Z7) WA 4= genital ridged ¥
Aske AL F25 eEhiglich. 231 F 90~100
A (FFAA 342 cm~4.50 cm)Q] WA L4E o, T2

237} olFolFek ALE Rk ¥ 90%UA (BFAE
3.42 cm) BF2- YA EE o] BFE3) 1 B4 £ (efferent

duct, ED)o] 3H2t|g) o0y, ol A Wi AL

T 9l parovarian sac®] FZ7} w4 FpAkale] 2 2E]
Uebsteh. 531 311094 A Lol e F4 4309 79}

AAAES 71 A Fobstde). 23k = 10097 (B F
AA 45 cm) dEdAE YaT EYAT 5 gl
parovarian sace] A =] 7) AlFslela, 23} = 120U )
(B FAA 545 cm) FLol|AE WA 4ode) WA g B
219} @A FEAZE7L &9 el 7L 5 232) A Fslo] 75
A kel Fel g Bslelgicth. ol4te] A3k B Eo %27
Qea Agel AY DAZ ANA obw oo daz

o= £9H A-golAdd e

watel 2

B AT ARE FYFARER fri*l*ét?ﬁlﬂl
A1 90el] S8 = R 0m, 7u] A2
obgvl £ &S WUsl A4, AH, Sl F4 o

o AAAEA A=Y,
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