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Abstract: The migration of the primordial germ cells (PGCs), formation of the genital ridge, gonad sex differentia-
tion, and their variations under different water temperatures were investigated using histological methods in the teleost,
Pseudobagrus vachelli . The results showed that on day 1 the PGCs were at the splanchnic mesoderm above the gut. On day
5, PGCs migrated to the peritoneal epithelium. The genital ridge was formed on day 8 and lacked PGCs. The primordial
gonads were formed on day 14. On day 23, the primordial gonads differentiated into ovaries or testes. From day 10 on, the
larvae were cultivated in different water temperatures (20 £ 0.5°C, 24 +1.0°C,30 £ 0.5°C, 34 £ 0.5°C) for 25 days.
The control group was cultivated at natural water temperature (24 + 1.0°C). The sex ratio and percentage of male larvae
were calculated after the experiment. At natural water temperature (24 + 1.0°C) and lower water temperature (20 +
0.5°C), the sex ratio was approximately 1:1 (1:1.09 and 1.22:1 respectively) . However in the group cultivated at 30 +
0.5%C, the sex ratio was 1:4.89 and the percentage of males was 83.3+0.7% . The sex ratio was 2.85:1 and the per-
centage of males was only 26.4 +0.4% in the group cultivated at 34 + 0.5°C. These results suggest that water at 30 +
0.5 influenced the larval gonad towards differentiating into a testis, and water at 34 + 0.5°C gave the opposite result, i.
e. the gonad differentiated into an ovary. This experiment showed that the sex determination of P. vachelli is temperature-

dependent sex determination.

Key words: Pseudobagrus vachelli ; Sex differentiation; Temperature; Sex ratio

SR E (sex determination ) FIPEAMME  EMIRIE, FEAF s, Hok B P P A
differentiation ) — B A& A= W) 27 4038 — > i b % R e S Sl i P S e 22 PR 2R O Y 6 (A

Wk HT: 2006 - 09 - 28; %32 HII: 2006 - 12 - 06
HAETH . Wl HRRERS (B0310006); HEE R TEATHE (2003N0.78)

“ JBIAEE ( Corresponding author ), F-mail: ylyou@fjnu.edu.cn



74 oI 7/

o 28 %

RUE , T ARG S5 A S 0 F) 1 31 e o 52 6 TR 7 ke
EAN, b BIRER (EREE. LML K, i
. pHAE. W Y FEANER I )
s, R R RN B, AR 20 A
60 A, AANTH & B fe 85 0 A PR T I
M A P 3 P (temperature-dependent sex deter-
mination, TSD ). Bl 5 75 55 20 0k | i W5 0 i 055 v
FREUFSE (Hayes, 1998; Pieau, 1996 ). fEfaZsH
i e B AL 2 £ 28 i M il D € L ) T TSD &Y
( Conover & Heins , 1987; Baroiller et al,1999;D Cotta
et al,2001 ), 41 Desprez & Meland ( 1998 ) & B i ik
(36°C) B 215 5 A& AE 4 ( Oreochromis au-
reus ) MEPEAL, HMEVERATIE 9895 THLefms, 4
BRI ( Menidia peninsulae ) W, & ilti75 T HEVEfL
AW, EARE AT W] R 5 S AL, 7E 15°C T,
JLHEYE 2238 85% ( Conover & Kynard, 1982). A
W, fEtrh, LR R TRE R AR L F 1
ek, FRAL TR BRI RTRENE, P 2
TEAS Pt A R 23R RSP PR IR 7 AH B F T 52 8L
.

ASCLL & T IR K VL F . ( Pseudobagrus
vachelli ) AEHXFG, RIS [A) i B2 X HAE R 43 Ak
AT, WESTERTBOE RS & T, A7
i HEH R 440 ) K BRDUAITE 73 A U LA R 1 L
Ak, PRVHR XS AL B, O VL R
(I BE S S A AL R BE R AR . LUK Sk PT RE
IREE TS S MV AL BV AL , LUK B K™ SR B
BrE Rt AR H i

1 MRERZE

1.1 ZRHMBMREBNES

VIR 00 2% A AR 1 ) T S i ——J0 R K 5k
o MEE T 2005—2006 4, 7E VLR 5 fh AR 5E 2= YT
(5—6 J1 ) XAk B A 5 B A e A £ R A 7 N T A
7=, ARG N TG SRR 00 KA
BZAEIEER BT RE (EA 100 em) A
b, WHREBIRE RN ASRKIR (24+1.0C ). f7fa
WAL E R AR, AT AP AR E . TR
DI BENG BRI B RS PR EAE W (AR
AP IEEE ), 10 H i 1 0 5] 43 R A8 fig il 5 7]
BE CRM R B EHE BR A FIE T ), RRghiti kR E
1 AW ER, BAZEIFE S HMNA (50
em x 100 em ) HHAREEERE

DL b3 E MG AT ST B B A 7R A AR
KRS By 5 h AR 5 A0 M ( primordial germ cells
PGCs) MiEH . AEFHIE ( genital ridge ) FATE BLAIE
PR At e
1.2 ARKEREEHE

] —HEVRAF W ARG 3 iR s E 8 10 H
W, a4 4, B4 100 B, BF (20 +0.5).
(24+1.0). (30£0.5). (34x0.5)C/KIRHEE,
HAor AR (24 £1.0)CHXTIEA, HANLE
Mo AKWIREE 5 SERAUKE S F B 2R KR 0
K, RTINS TR SE A ARAR T
HARKIEI K, R A 2 SR . IR B8 Ab B
g25 K, EHhfaik 35 Hik ik, LG, K
KSR AUK IR 2 ASRKIR, T A E IR A
PIMF ARG F . frgifa R E 2 55 HIBE gt
BUE A, A VERR , PR B SRS S E 4
falfE . HEVE LRI EYESR, DL RS 3 ik,
1.3 B#ERERA

Fie EIR R E A S A A IR T,
WHORE, ST ARSI E , IR IEE SR AR, IR B
APRETAFf R 2 RO 6 B2 I Ak 33 ) R il
SRR S B AT 4 BIFESS 100 140 17, 20,
23, 35. 55 HIBH 5 H &S H 10 B SC5 bkt
JH Bouin R [H 28, # #4851 R i, &E2eY)
R, VIRIREN 7 yum, HE 3. V)R AR A HE
OLYMPUS BX51 I 7 5% ( Bc ¥ ot U5 £k i A5 AL
OLYMPUS DP70) FWLEETFHARA L X 4 101 A= 58 41 it
PEFFONE, [RLDIAN A = I 10 4, BOERIME.
1.4 HIESH

SRR R A Spss11.5 BKAFHEAT BLH Ty 22
58T CANOVA) K ¢ K5 30 ( T-Test ), HEAS LI
LAy 11 BT 38 AR P 58 5 0 B 1 2 A A 2
(P<0.05)s Z5H DA means + SEM (X + SD ) iR,

2 & B

2.1 BAKEBETHEBREZERSSL

2.1.1 JRGRTERRMIE L 1 HidM T, EH ek
(5.9+£0.2) mm. faREY, REAFR, JIEER
W, BEE, b T AR IGRIARL, 17k
BN e B BRI o FESTI R 7, Rk
WO PRSI i . A7 fa i S i D) R B, i B A
HILEC LI fEIHALIE ST 5 I RE
W2, AT PGCs HAAEULA 4R A 504 (A
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la)o PGCs ZEATESMGIRTE , it I ] B i) 4 24
Mk, HpEME (K& xmE, TR A 11.2
pmx 7.45 pm, EAEF¥H 8.9 ym x 6.0 pm. %
K, HEOER, BBIEWATW, B 1—2 A4

3 Higfrfa, 2K (7.02£0.4) mmo FAARLHE
KRR E R, OB ARBN, 2w TR
P B R, bR aaT ek A, R 3 %, g
M, EBEUERR. W PGes TR R EJr
M FREE, HIEAREEHR 13.2 um x 8.25 pm, %
BYIMEH 9.9 ym x 6.6 pm (El 1b ).

5 Higfrfa, 2K (8.4+0.3) mm. falhke5
MR, AR ES, HEHE, Hik
B, R, ffan] FRuEsh, ELY AW
5%, PGCs CiEB BT W E R 1 i, HiEfe
PIEHR 13.4 pm x 8.2 pm, HAEYIEN 10.1 pm x
6.5 pumo (Kl 1c)

8 HIRfTf, &K (10.3+0.5) mm. UPEHE
g alil. REgE RS X, HEREFZC U BT
o 568 FUE 68 I E i . ESED) R iES, fEfrfa
PO R AR RS R b, 4% B — 40 A 1)
fEge iy, BCRDAERAPIIE R A s (& 1d ). A25E
U AN AR AR A /N ) A A B AR B, JE TR AT PGCso
IS PGCs 507 THEME A2 |, Bt A s, 1
1 RAF R E AL 10—15 4> PGCs, HAARIE N
14.9 ym x 10.2 pm, ZAEBIMEH 11.2 pm x 8.3 pm.

WA 10 H 7 i A AR Th 245 2 PGCs 1
A, BIEIE AT PGCs 73

14 HidHEf, 2K (13.2£0.5) mm. fafkE
BARPm M, BER . BRI, £
— oAk, Mg R B, HTG ;R B4y
Mo VIFWME, PGCs B4t A s, fEHE
B e BT PGCso AEFHIEH T PGCs HYIEAFI
BB AR K, TE R B IR ( primordial  go-
nad )o JEEATERR 1 X, BEDIRDUZ REIZUE, @it
TR HET B 0 E I E R, PGCs ARFT
WARTHK, HHAAEN 15.7 im x 12.1 pm, ZHEH
12.5 m x 9.7 pm (B 1e)o EFIHEM 20 H &
SHFHAPERR , BR T IRFAkLEIE K AL, A H BEH
ARSI AR
2.1.2 RS 23 HigHEf, 2K (19.3+
0.8) mm. SERHZMTIN L, ML FN# 685 500 L,
P A Uk — e, A ANERIE S B S A A
o U1 WEE 5 b vk B, o] L R A TR) ) T S 4

B e D M AR v e B — AN R B, PGCs
ST R R (B 1f), H PGCs MiFE 18.4 pm x
15.3 um, A2 14.9 pm x 12.1 pm; 55 —FP R LR M
P2 HLHE 51 %, PGCs 39750 704 #E 46 A JE R 1 AR
H, FEAFE IR R AN I R B A i i (R
lg), H PGCs MIfR 17.9 pm x 14.9 pm, %A% 14.7
pm x 1.5 pmo BEEFH PGCs 750 ROE S R Y, #%
K& @, IR b Toik 2 019 Js 20 siooHs )it
A, AN R EWE TR, FLUEERR
PR b g BAT BRI B HRE oA R BB, 2 B
BB O INEE . TE RGP b S A B 0 S5
(LS icE

35 Hig4fh, 2K (23.1+1.5) mm. YW
%%, CREE L PERR TR X A DN IG5 . 7
BP &L, A3 T OR SR R FE ) PGCs B AT ABTE B BN
JEANAE . DRt A AT 52 R SO BT, RBUER,
HAAE 24.6 pm x 19.5 pm, %4 19.1 pm x 17.8
pm, A 124 (B 1h)e FERGSH A, 41
WETER, A A 7y RIG5E , B N S
ORI Z, (2R /N, MR 20.9 pm
x17.8 pm, %A 15.8 pm x 12.2 pm, %" 1—2
A, HERZEEIE (K 2a),

55 Higghth, 2K (36.9+1.8) mm. MIFEP
FPAR o O JE A A 3SR, BEAARIBINERE .
TR AR R IR BE AN A (& 2b ), HE4E 89.1 pm x
75.9 ym, A% 46.2 pm x 33.0 pm, JRAEH £,
MMk AR, BIEHE, B2 e—12 1,
HHEZBOP AN NL b, I B9 8140 T &
RS T FERESrb, R L20  i 3ed 70 24 T A
ARSI, H AR AP R (& 2¢ )

SHgH M, 2K (85.1+2.5) mm. GHEH
DA R EE A 32, SRR TR B IIEE 1T
B AEGR b AR B A DR SE v, 7R O
e 8 S R B B 200 LR DK, 4 i
Wk, BHEW (K 2d). L) a0ERERIMNE,
TEAG LM 1 AR 5 5l 43 3, I W%,
TR ARSI AN, 7E80C A R 4 i SR A
HNIAT 54 2 AV FLA AL ORI FEHS /Nt
EBA/NE . KEEAETREFE T (& 26 ),
2.2 RELAEIERSLHEm
2.2.1 TR TR A BRI AL R AN ]
K EEE 4, FHARKHERE 2RI, (H#EfRE
IEH R 45 IR 45 6 B 1) L R ABFE90 %
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Fig. 1 Formation and differentiation of gonad in the teleost, Pseudobagrus vachelli

AC: JEHE (Abdominal cavity ); DA: H K2k (Dorsal aorta ); MG: Hl% (Middle gut ); Mn: H' ( Mesonephros ); OC: BPHLIE

(Ovarian cavity ); Oo: FUJEANMEL ( Oogonia ); PD: Hi'B4 ( Pronephric Duct); PGC: JEAEFHANMIL ( Primordial germ cell ); PO: %

KOIEEAIME ( Primitive oocyte ); PS: WIZBAEEFAHM ( Primitive spermatocyte ); SG: AHJRAHAE ( Spermatogonia ); SM: JIEBE H1 iR )2

( Splanchnic mesoderm ); ST: A5 T4l ( Spermatid ); SS: fifki% ( Seminal sac )-

a. | Higfrfasd th A bliE, /= PGCs (A ) LT 7 Jr I AERE IR [ Transverse section of the mid-gut of a larva at day 1,
showing the PGCs ( 4 ) at the splanchnic mesoderm above the gut J»

b. 3 HEgHF PRI, 7= PGCs DT RIE (4 ) [ Transverse section of the mid-gut of a larva at day 3, showing the PGCs at
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. 8 H A g A B R DT i
.14 HIAAF A R DD

. 23 HIRHEM S BT . 8 HAT BRI MERR M o0 fh L 5
. 23 HHEf T B R U

. 35 HiRghfhpp &,

the dorsal mesentery ( 4 )1

.5 Higfrfaad s UIm . o8 PGCs AL FIENE 1K (A ) [ Transverse section of the mid-gut of a larva at day 5, showing the PGCs at

the peritoneal epithelium ( 4 )1
i T8 N LEFHIE [ Transverse section of the genital ridge ( arrow ) of a larva at day 8 Jo
IRIBIATERR o

primordial gonad. Arrow indicates the peritoneal epithelium Jo

i SN MEBE E B2 [ Transverse section of mesonephros of a larva at day 14, showing the

Hi SRR b FZ [ Transverse section of mesonephros of
a larva at day 23, showing the cavity in the gonad, which will differentiate into an ovary. Arrow indicates the peritoneal epithelium J.

IRTCHEBRIOTERR , PR o OR 5

larva at day 23, showing no cavity in the gonad, which will differentiate into a testis. Arrow indicates a capillary I

JNOP R AN HIFN PSR [ An ovary of a fry at day 35, showing oogonia and ovarian cavity Jo

FiZ /R BHMIME [ Transverse section of mesonephros of a

®1 AREEMIEFH &Y &ML
Tab. 1 Influence of different temperatures on the sex ratio of Pseudobagrus vachelli fry
205 Groups o G 2 Mortality rate VeI HEVERE Male rate
(c) n (X+SD)% P (Female: Male ) (X+SD)% P
20+0.5 300 90.0+£0.5 P>0.05 1.22:1 45.3+0.6 P>0.05
30+0.5 300 95.5+1.5 P>0.05 1:4.89 83.3+£0.7 P <0.01
34+0.5 300 94.8+2.2 P>0.05 2.85:1 26.4+0.4 P<0.01
24 +1.0 ( Control ) 300 95.8+1.8 1:1.09 43.3+0.3

A SRR A N MR A HE RS R

* The result of comparing the experimental group with the control group.

b, THEZS (P>0.05) (£ 1), H=0
AL AT PGCs TR . A 5 IS 1 TE AN
e PERR L AR S X B AL AL, (HETERE
R FA T2 5. XHEEAL 10 H AT fa A4 FE IS 2 B
W, A PGCs IE AAFHIE . 14 H BB} PGCs
CLedBiE AZEFEIE, JFIATERIE R . 23 H e e
TGk, TP SRS, KIS (20+£0.5)C
MISEE0 2, 14 H S B I b 5 A i AR i A
PGCs, 28 HUWSHT A H I 4k, 158 768w KR
1) (30+0.5)CHEIHF (34 +0.5)CLIHNIF
i, 14 HIBE PGCs 2HRIE AAFHIE, 56 IR IE
Bo 5 BREHAS TR 2 2 S b M AR R PGCs LA
2oy 3, B2, 75 17 HERE, W1k,
I, FEBARIREES AT [ (20+£0.5)C] TRER
1740 PGCs ZHMIAIERS | JELIG T R 09 1 BN &) £ 44
PR AL HR L XT B B 125 MRS = iR [ (30 +
0.5)°CH (34+0.5)°C ] kB A4 i)
AR

etk H 5 5 AR IR AT, it
JEXT IR LI, HIWEM AT 24 1M
(E 2d). KH B EBWAE, XA (20 +
0.5)CEImALHAKESEA T LEES 1, HH
RS A . HETE (30 +0.5)CEIRA RS

fh, HRESRFRM, BEAUABE N HEA
FHAARE AR (L 2f), 7ERG SN Bk ] I £ &

Gy SCIRIERE B A RETT A 22T B
B /INE , AE AT F B2 PR A4 L 20 AR o
B (Kl 2g). M, 7E (34+0.5)CE8mAH, 5 H
il Y BB B SR PR R, A — AR 1
XFERE T, A —MIPEEFIER, LhoAaRKEm
A9 IR LR A0 B T o5 — M R R B NS £,
FEPERR P ZIOP S R, (AR A R B A
IER (K 2h ). XM 5.5%-
2.2.2 IREEmMBHAYERG] Lk EES A
AR, X % S G 2H OGS BEZH &)y 1 PR R IE A T 0 O
S EH R oSS, LI HeE . i, ik
PEEB] (£ 1), Hep, XA (20+0.5)CEK
M ME L EIREE 101, P Z R AR R
EZHRARE (P>0.05), (30+0.5)CETRAT %)
e, HEHC BN 1:4.89, METER BT, A F
(83.3+0.7)%, SXIALE, ZRMEE (P<
0.01); (34=0.5)CELIA h LM, 16y
2.85:1, WEfaEERMEAIIT 3 A5, MR N
(26.4+0.4)%; 5XF BELL Y IE Pk 6 b A 25 St il
BE (P<0.01)s AIILTE (30+0.5)°CKEHREE
(& A eSS, TTE (34 £0.5)CAKIEFRE

BRI aA MR, (20+0.5)CKEEF
gy e %t HE B A S
3 i e
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Fig. 2 Gonad differentiation and influence of temperature on gonad differentiation

in the teleost, Pseudobagrus vachelli

AC: JEIE ( Abdominal cavity ); DA: HRKZIIK (Dorsal aorta); MG: H5 (Middle gut ); Mn: H'¥ ( Mesonephros ); OC: UGB
(Ovarian cavity ); Oo: JPJEZHMI ( Oogonia); PD: HI'E4 (Pronephric Duct ); PGC: BASTAHNE ( Primordial germ cell ); PO: %]
RGPEEANE ( Primitive oocyte ); PS: FIZEEEAHMI ( Primitive spermatocyte ); SG: K JRAME ( Spermatogonia ); SM: JIEREHIE)Z
('Splanchnic mesoderm ); ST: AEF4HMI ( Spermatid ); SS: EHKIEE ( Seminal sac )o

a. 35 HIRAREE, JRAE AN [ A testis of a fry at day 35, showing the spermatogonia J»
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b. 55 HESLh 0 [ WO, /= FIARI IR HE [ A stage || ovary of a fry at day 55, showing the early primary

oocytes and the ovarian cavity Jo

c. 55 HiRAhaREHE, ZAEEANM [ A testis of a fry at day 55, showing the spermatogonia 1
d. 5 Abgh s [ RS, R RO BRI FIBR S [ A stage Il ovary of a fry of 5 months old, showing the early primary

oocytes and the ovarian cavity Jo

e. 5 HIBANHREEL, R RANMIIEAE [ A testis of a fry of 5 months old, showing spermatogonia proliferating Jo
f. (300.5)CTERA 5 AL aRGEE, REWERUA [ A testis of a fry of 5 months old in the 30 = 0.5°C experiment group,

showing all stages of spermatogenic cells ]

g. (30+0.5)CHIA 5 HIRHMAETE, R EERABRM/NE, §i5REHE [ A seminal sac of a fry of 5 months old in
the 30 = 0.5°C experiment group, showing the cellulae consisting of cuboidal epithelium. Arrow indicates an efferent duct J»

h. (34+0.5)CEHA 5 HERLMINE, /R—MEHE I, S—ME (A ) REFEAIER [ Two ovaries of a fry of 5 months
old in the 34 +0.5°C experiment group, showing a normal ovary of stage I on the right and an abnormal ovary ( A ) on the left ]

3.1 IEF&aNIHRRER

PGCs LRI RTIR . A K PGCs MoK
BEA—LiE, WRZNEEINN PGCs R T
R MR NINZ AN, R ITER AT
EIEIN , Z 5 PGCs Ml iE#%ia 3 Bk ok A4E
FEUBTE R0 ( Hardisty, 1987 ). $E#iE, H#H
Tt ( Clarias lazera ) PGCs WIiEFE 2 NINIRJZ 1Y
38 A I RE R IR R Bk R, PR RS B AR A U Y
A7 (Lin & Xiong, 1995 ). A8 SCA X V1. % i £ JIR
RIS ] PGCs RIS IRIEA T IB BR IR T, 5230 AT F08F
RIERY 1 HIB TR AT A 5SS, AR T
PGCs HIIERS . AR FHLUS A1 I 1 it () 9 i A R AP
RS o PGCs AN MR 25 45 44 5 HoAth £ 28 A A L,
MR A AR A, ek, HoANM A oA
K, Beo SHBEMEX 5. 1 HFaEE Pces B
BT IHALIE T 8 7 R IERE FRARJZ T, 8 H I A=
FEUBA N, 14 HIRI SR PERIE L, H 2 23 Hig
HEETFIRPE A o AT LM B DD ThT A8 WL 4 T 1
R34k, APIMAEIES ARG . —Fh A5 R
S BB, PGCs 23 Al T 1 1Y A1 Jil
I 5 —Fh PR R BR T B/ B B A 1A MR
AR R, PGCs WAETENR h 537045 (&
1: f, g)o MLHTESRE AN BE G0 ML 2= b B IX 53
PGCs S5 2 7010 5 O 52 40 B sOKS It 4m i, (DA ik
— R BWHE . Gt IRas M b wT DUAf e, il
TR E RIS, PR O B S E K
HHEHR . X555 Lin & Xiong (1995 ) 7EH1H
T ( Clarias lazera ) REEHIFRL HaIA b (a2
PERR T et B B oAk, AR5 A B
e ry A

— Ny, BRSO S oAk B R R A
( Baroiller & Guiguen, 2001 ), A< SCFEVT 350 f0 PE iR
IR B LS T R REAE MR 1 iR 2 Al S8 )5 Y
FIWr, HJETE 55 H i gtk R gk B, bp i

FRER TR DR A M AP B T L ) 9 IR BE AR
Mo, BREC K E W R R AR R A
M, PMbFEENSE 1B (B 2: b, ¢). LAY
B ERFRDR,
3.2 RENIESGES U

CARIBITER], A, FREHR A 2 55
X R ) R A R AR K . 7E 521 ( testosterone )
FFTF, RSO AE S TEME R (estradi-
ol) FFTF, MRS NIE (Galvez et al,
1995 ). it B2 £ 2V A4k A I GO I 4F BT R
HEZ LA ER R 2 o A IR AT RE S ma AL
PR L8815 28 [ s R 20 A DG R g s e, AT
ARSI AR 23 W™ A 22 S T 30 1 PR A 22
5% ( Conover & Heins, 1987 )o WA HMEYER R
Je R Aok, Horb, 55 /LR (aro-
matase ) TEMEAL 52 07 5% Ak BOHE — 15 (0 1o 7 vp 2 31
ZME. J7 B ALBE R T 40 M (0 & P450 K H Y
— b, ERMEEEER A P R SRS, R
A B 1 SCE# I AT PR 3 B ( Anderson et al,
1988 ). AL, 5 A AL A 305 P2 B3 52 o 1 Ak
M5 VRS2SRt , D5 45 1 Tl 4 il 5 Ak 38—
SO 3 s rp BT PR SRR R 28, Aol A B
( Epinephelus akaara ) F14 K 5 ¥ 1 ( Salmo
kisutch ) T A C 281k 70 A 10 M £ % AR PR e (i
et al, 2005; Afonso et al, 1997 ).

AR RN, VLE R 8 T TSD 28
Ao PR A B O HE I I AE 10—30 H I Z 1], fE It
TR XA . HE R A TR RE A B L A A AT B
. £ (30+0.5)C/AREST T F 4 ek i
w, AF (83.3+0.7)%, FEMLIRIE T PENRA 1)
PEo RS rUEAE R R YRR (34 £0.5)C
KR TR E gt WHEN: @] B 2, Pk R A%
i, A (26.4+£0.4)%, TEUCIELREE N VERRAT ) #fE
AL HE . Patino et al (1996) TEX B ( Jc-
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talurus punctatus ) & I 34°C {5 iR 75 T ME PR AL
(1.68 female:1 male P <0.01); s 5 AN
WAE B FI I HE 4 ( Oreochromis aureus ) (36°C)
( Desprez & Meland, 1998 ). # 4 6F ( Paralichthys
olivaceus) (25°C ) (Kitano et al, 1999 ) A #iH;
Lin & You (2004 ) BHRIEAE (32 + 1)C L Al
PER & 78% . TE[F—Fif, AFBERSA MLz
KRIYZEH], ERIARIE, A 2 AL AT —
AR

A —FMIREE RS, A TR IR T2
T RE T HAE e Jr X 2l stk o

SE
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