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LiEM R BRI S BT AN AL FHHE

ALV EE N Em A VLG R R E
(. HEKFEREFRITEE 2RI T, R BRI ¥ 59 DL S SRR S, F3E 200090 2. KEAFES B &kl
SHERZR, T KIE 1160235 3. g K% Eakl¥ SRS, LR /K37 E E- B30, L 200090)

WE: QURIFRA (Tridentiger trigonocephalus) | iz 5 i TR PR R WA LIS & BT8R T rI0ER, T
BB B AT 25 AN R B BB BT R S84 E . ARIBUERE R BEANRE LB S0 7 0B 2B
BT BB B B Bt BE IR B L ISV WE R Bt B R IR T B B 23 B T RGRY BORUZAL B ISR B . 7E7KIR 21.5+1.0) T,
4.0, pH7.2~7.5 B E&HET, 47 160 h 5 IF A H R, M0 BEBkEh B0 2 o B0 D7 AR S A, A IRIR R B FE G
56% LA b TEH IS ATIRAG FFan B E R TR, Mts B IR B S5 TE . SURIT R B yIie & 44K (2.534£0.078) mm. 7E
KE 224£1.0) THRAT,5 AR ERESHE VB VRENSE ENRSE. SR Hta s, TR B ifak

BHEEL. [ FEAKPREE. 2008, 15 @) : 533-541]

KEER: LUREF R IRAG: T8 BIRRE: BE
HFESZS: Q959 XERERIRAD: A

2L 4 O IR 1 (Tridentiger trigonocephalus) J& fF
JEH (Peciformes) HFFRF} (Gobiidae) \FRUFE M /&
(Tridentiger) , 35 7 JRATERL £ 28, 2R P51 RV ¥ [
B, AT T AR ACER AR e v i G T AR
FEALFINE B IRy O FASEE h B H A%, 78
oh [ W T B AR VB R B AR K,
IF] 12 YT 1 R Fl 3 K A L — N
2 0 S opR R AN ) B R RS
PRI, BOBILIAIZS Y, W S 2 = A TE 2,

UFpefaFit %2 B, HErE W o Cf 5= TiF sk
BN A B AR R T A P
SEFHCHIT T, TN T SUa R PR 8 B R E WA WAk
E. KITOZUEZRIFRafd e RmEy, N ehrz s
SR EE Y, R ERKIL O g AL T E
BT I ANEUER IR IR 00 B R — 2 SR TP B)
e Gl 5~9 F7E KT O AR A 1Y,
I B a4 iR th B U8 B 1 22 /0 BB R 3 Y A
B i R AR R Gt ) R . RTTRAEAN LE
B A b, 0T ST R A PR G AT L B AT R
BIERAT RN G, BAE T MR AU R R R

WA B EA . 2007-10-08; 11T HHH: 2008-01-23.

XEHHS: 1005-8737-(2008) 04-0533-09

B W BT A RAE A B A AR R b SUER AT PR £
T FC AT PR £ A N BB A R T SR (2
OR[N 0T VAL SR AR R R B RS SRR o
eIz BMAESEEHEAERE .

1 #MREEE

11 FEHENRBRESR

LU PR M SR R B R B B AR iR X,
i K K (61.8646.03) mm, 35 [ 48.00~79.00 mm,
R 5 &= (5.89+£1.40) g, 76 [l 3.21~9.52 g; fft fA 14
K (76.47+£7.12)mm, i F 57.00~93.00 mm, f£
Ji & (9.04143.48) g, 5 [H] 4.17~15.60 g. 1% # H
SR BB I 1 S T 3 T KR b, SR U TR KR
18.8~19.4 °C, ¥ 4.0,
12 AIEHE. BUERRRFEIES

JEPERE F ORI OF IS AN, 2 I R R R SR Y
B, ) B EORS VBOK RS ORI &5, FH B FE 4.0 IR IRE
FRE 2 RGBT 4 W K 78 S AL
28K A SR K RFE (A% 78 cm X 58 cm X 48 cm) ,
SEEAL 25 1 20 000 i /m?, R K — IR FFAR Fr K

E&UIH: HXARBFRERSERINHE (30490234) : FRPHLRAM & HF S (2004DKA30470-004) ; 1 Je 4 24 2 15 BHIFBE B
FARL S B T IH S (2007M02) : E¥TT MK~ 7% E- BT 5B i (E03009) ; LT KT A h 843 5 44

AP ERHT LI

EE AT B (1982-) , L, AERFFT &, BB KA ALY F AT . E-mail: youl9821224@163.com

BiNEE: FF . E-mail: pzhuan

online.sh.cn
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5%

BT R K 2, R A B AL R . AT A R AR
W T R KRS (R 78 cm X 58 cm X 48 ¢cm)
W AT RS AR AN R K, 4 H RS I 4h B R B
G /NEREE . 2R ORI L R A
(A PEE K i KA AR (22.0L21.0) °C, 2R 4.0,
pH7.2~7.8, %5 fif %8, 7.0~8.2 mg/L.

1.2 MEREENRSNE

W ZHEINE TR, 7£ 58 = RH
HWS24 B 1 HUE VR /K S BRI, IR B W 22 A i 2
WA (21.541.0) °C, 2 E 4.0, 324K A Nikon
{50 S AR N IR i AT A WL 52, [ I A A
R RO G B0 TE A 22 500, B IRV R 2~3 A
LSRN, RpANES 5 LGP HOA /D F 30 K, 7EFP 28 IR A
ZAESE SR, 2 J5 AR 0.5 h WLEE, OBk 2 S5
B 2 h WL 1k, LLHEF 60% DL bk 3 5 —F A0
BT AL AR B TR, AT — LB — R B M B
)2 e b ) g D g B T, A SR R G R B R R R
fE LR B AR AR Ak, FRIE T E R SR
UE. MbAN, JATEAR [RIR T, £h 24 27.0 K44
17984k, AKT EEWLSE
1.3 BHfF&aLZEUESNE

FEIKIE (22.041.0)C, 2 FF 4.0 &4 F LR
AT fa, B R BAALEL 20 F2 fi B2 4T 1 4 Nikon 5] &
B N WA IR, K A Image-pro plusS.1 AR 4
= R A EdE, R A Olympus 1IF & T8
R AT R A K B AT LS, A i
B Bouin G ] 2 DL B & FIY) %2 .

1.4 HIERSET

MR R B Z B sh BUR (he'C ) 115, AL
5 H) A SPSS13.0 # At 47 4t 45 F L3 ME
+ bREZER R, )

WEH R BRI AR 4= ) T (T>B; 4 T,
< B, T, LL0 W) !

KA NLEIFE AR EF BT &R
(he'C ) n ALUEHIF R ARG K B R HEG T8 %
RE R BEFKIE (°C), B HEGURIF R ARG
REMERZEZE (C),

2 HEREHH
2.1 BIHIES

LR B2 R BRI B A B, B I, R
o 0, BR4E 0.482~0.606 mm, B BG4, 7=
H SRR E ) .

22 HRRREE

ARG S50 B 1 2 AL, WK SUEm AT iR a1 IR Jig
KRB AU 7 AN B 528 U AL B
B RS B SR B B TR R B B 4 28 B T 1k
B B 2% B T R B R AL HE B B, SRR IR T
2R IR B W R AR 1 25 AN R B I B I R A&
AL .
220 ZRMMEFEEME MAWSRKETIR
GEZREINEKRER REREY L. K5
5~10 min U GaOK I R KB, K42 (0.917+
0.029)mm, %7 4% (0.65520.015) mm; B KK #,
£ 12 (1.43320.093) mm, %5 12 (0.614+0.036) mm,
Fh 2 50K, K FF 0.201~0.898 mm, sh# SE i 2k 2
Uij. BUERET R 152 R O JE i e O, BIROR Y, B2 R
J5 10 min, J& AR JFOIT 46 W) B /7 1R 218 2R 4, 1 h
08 min, 7ESIAR FFLETE i A IR L I IR A, &
2y N4 1/6, AL L Bk DR B e T 2R ml (&
Fl-1.2).
222 UIEME )5 2h 10 min, FRA R A
—IREGZ, BN 2 M HE; TS 4 3 IR K kit
N 4 AR HT.8 A AT 16 M. 4 h 57 min fiE
WG %8 BE N 32 41 i 3, e i Sl e i T B R A
XFRR AN, NI R 53 B4 TT G A AR HEZ AN 355, o AR
[F 3 H 235 4 2R EET; 6 h 15 min 40 A &
Rk 2, BRI, TR B A B A N 22 4 R
(BT -3~8) .
223 FTEHEME =Z2K5)5 6 h 50 min, B35 41 805
24, A A S BRI T ANTE M, IR AT 48 AR 19 60
TR B TEZE R 2, = oA AR 1Y 1/3, IR 4t 5 B
W2 RERE, SN EIE R 2k )5 8h
45 min B A BLIT 46 T 1) R ALIA S B & P A
Jg FHH 2/3, HENZEREH A5 10 h 50 min 2245, BEHE
22 PR AR, B OR R, e o ZE R A (8
B L -9~11) .
224 [ERFRERYE: BRI 200 2 AN i g 0 2 OF
FFUE AR T R AN 4, B2R5 )5 14 h 30 min,
JV S0 4 B 28 1/4 AR Z A ST R B, 3X — B
BE o E R B ; £ 18 h 30 min, )£ 2 F A0 172,
JARFAALb i 48 T P el R O 4 1) R A — S
), HENJE ;21 h 30 min A4, JRE FEOPE
3/4, R JEE K, F 17 SR S A, JhEREE 2R ) AR
— iy, WL SR i LR T - 12~14) &
225 WEMREEME S2R)E 22h 30min, JBE T
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FULGR B 4/5, A LA 00 O B L T P O A, HY
AR . R Z 402 AL, T O FL, IR JE — o K
J Sk SR, 7 IR JE S T H A28 94), 3 23 h 30 min,
JEFL A&, IR RS TE TE 1 245 S5 24 h 30 min, JIR 44
o T 46 H IRV, N B T K42 (0.48040.036) mm,
fH 4% (0.443140.033) mm, Ji BRIZ #7 A8 AL D
W1 -15.16) »

22.6 B|EEEME RS 27 h 00 min, 72144
K Bl 1/2~2/3 Kb, 3~4 X LT T %, 28 h 30 min,
JE A A E LT TR as R E, WL S E B B 6~7 X
(B 1-17): 32K )5 29 h 30 min, i 5532 7 0
7 Sk H 0P AN A B IR TR, K42 R (0133 4+
0.003) mm, %4 42 24 (0.10520.004) mm, L 5 1 &
9~10 X[ FFIEMT AT WA RIEE (B T-18); ZHE)E
35 h 00 min, 7EARZE J5 /7 AT — X A6 [ T W b, WT A
WA TE B2, A H B A AN A B, LY
4 13~14 ;37 h 30 min, & 2 FF 44 i 55 O 5 5,
LS AT 77 T R AR, LT 15~16 X% (AR T -19);
40 h 30 min, AR 220 JE pldid IR 445 44 h 00 min, Al
WG R E RN REE ARV FE R, B
DEFAR, MECRZ W2 14, HiE (02234
0.021) mm ( P i T —20) 5 51 h 00 min, AL 75 14 fn =
20~22 %, IR A4 2 3 A B AR By, dh B e AL A 2
WA, Db B B 2 T [ BT OR, TR T
¥ e R SRR RS (BRI 21) .

NG G 68~69 h, 75 Sk G i H IR0, JF
FFEA RS9 Bk 5, OBk 58~66 R /min, B RITEEHT,
78~79 h, Lo fiF 2 U BVERIFRTE B 3LH FRr 7, O
I E 04k A O L5 5 Lo Bk 84~93 ¥R /min FF H.0»
BB R N, BANCEE T Al WL B0 WY 22 7 R IR
) Sk 5 RN 1 5 B Bk, 2R 5 A E LA I L O i S 52 6
J& 90~91 h, kR BE TH A2 Al 34, 0o fF AR KL, FEE R F
WY LA R EE (AR T 22) .

ZREJE 109~110 h, #LAF T4 H 308 (8 3 PR,
FE A B IR 2R B 3R, D B 138~146 YK /min
(BT -23),129~130 h, HLEER ML, O ki 3
151~162 ¥X /min; 137~138 h Ji& , Sk BRI TH 2 A% T Al
i 468 186 K 5 = F T, 143~144 h, I3 20 £5 0 4,
JV 4 T HH BB IR PR 3R, R e K A Sk R IR AT
(5] 2 I AL, T Js 5 Ik S 70 O 25 B 5 M 2 TR A 3R
i Je
227 WUCHEME SRS 150~151 h, IR JG T
LR N HE TS T A, L0 B BVE G R A B R AR

BN WEARTE 5P PN B IF HAEAE 5 B R, kT
fE ik 180 X /min 7= 47, U 35 € B W2 98/ IF 78 i g
i R, I B P K42 (0.38940.021) mm, 45 1%
(0.3601+0.018) mm, %2 & 5 160 h /& 45, 11 H T 4 Bk
G B I A HE B 5 D J ek R AN R Bl
FESRI Sk 2 7 DU A A AT . (IR T —24) &
QUBIFR IR IGAE (21.541.0) C, 2iJF 4.0 %
P, BAIEBG R B L2 T I 29 160 h, BT 7 LR
A=3471.86 (h*"C ), (7E 2007 £ 4 H AT
X EURAT PR R IG A E M SE g A3 B=4.36 °C,
T,>B) . SUZRIFIE 2 ARG IR 21 IR % & & B )
P SRR AR 1.
23 BRHIF&E%E
231 0 B#{F&E W RE ATt B R0E B, Jh ER
T ORI, VLY 28~30 %f, Lo B IR, Ll 170 ~
188 X /min, fFH IR EE A A R LA, HEMN T
AREG G M, 7E a5 T aT WWH-ZErh A 5 S HE ok 2
AR TG HAG 5 T, FERREE 5 7 AT, 4 % 68 55 3
METER (BRI -6.7) . fEfFtafERs EiH—2
o RO, FE RO R T — R K E AT,
G 5 9 b1 R o 5 e AR I, (B 5 8T a e R B
W, B EE AR (ERII-8), RmALf 2
PIRCIR BB 3%, I R B A T ) i ok BLIE, T
TESE A R0 3 B A SR HERE AL B ERE ), B iR
= BB kR a e i (BRI -1) .
232 1 BiRF&E SREEFMEREH B4/, 2B
8 RE I TE FF H IR R /N 22, YL E K RS N, £F
SR T I T AT LTS AL TE I B, 5 IR AR ORI T 4 (]
ARG, PR AT A R B E AR K, ST iR RS
T (BERII-9), FacJrn (BRI -2) .
233 2B fFE FTASKRNENIFELEH
K, OP BB ANy BR 4R SR 40 1N, R B8 T 8 I I i 4
W, EET A R E el (A
W11 -10) , R ESRT 7 R g A AR — 229 A
234 3 BEFE  HER RN, 7B /ANES
B v 2 L v Bk, [ e L5 BT AR, 6 R I
fie B L 2 BT IR BB E, BRI 8
K, BRK R (0.213420.019) mm, K HE 1 T AR
kG (EIRIT-3) .
235 4 HEFE  OPEE I 80%~90% H H.
TR AR, A — A8 /N ER, AT R GG HE IR
NI (BRI -11) , [ B fF R aiiak & 52
e CEIRRIT-4)
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F1 YENEAKRE BRI
Tab.l1 Feature of embryonic development of 7. trigonocephalus
g
T R SRR BE ) T e
= . . L. L. Accumulated
Embryonic development stage Brief characteristics Starting time Plate
No. o temperature
after fertilization
1 2550 Fertized egg GRS AT . R, LI 0 24.48 I-1
2 WRELA R Blastodise formation J& AR TS T B4 Bl AT K AR 1 h 08 min 22.32 -2
3 2 4HHEHA 2-cell stage R A Fh 2 AN R/MESE A 2h 10 min 13.8 13
4 4412 4-cell stage H2RAHE, A RAEE—IKER . 2 h48 min 13.44 [-4
Ve N B M 9 AN BT 3 S % — Y
5 8 #HMfaHA 8-cell stage ?;%{Aﬁ‘é’ I 2 A HEFSFH K 3 h25 min 16.42 I-5
16 4018 16-cell stage FEIMGH2ANNRMEE—IREA . 4h10 min 17.16 1-6
32 A M 32-cell stage MBS ST, 2 ZOT AR 4 h57 min 28.61 -7
2 41 A Multicell stage ML Z AN R AR BRAT A T, 6 h15 min 12.89 1-8
N S AT 7 2%
9  EELE H Early stage of blastula %&Ei@ﬂﬁ@d FRAE R ERR 6 h50 min 42.17 1-9
NE .
% [ i 19 S ‘ 4 )
10 Middle stage of blastula BEIRJZ R SRR 08 213, 8 h 45 min 45 110
BIE R4 WA IS VAL TF R
11 ZEJEKG ] Late stage of blastula iﬂl};%’ R BRI ALE B 10 h50 min 80.30 [-11
12 JR /%5 #9 Early stage of gastrula gET@gﬂ/E‘[ 1/4, TR LR R 14 h 30 min 88.39 [-12
T 3 JRE OO 172, MR, Bk IT 46 1) . -
13 Middle stage of gastrula W — sz . 18 h 30 min 6451 113
14 JRjZEG ] Late stage of gastrula 52 FEIIE 3/4. 21 h30 min 21.70 [-14
0712 R G A S — I e RS .
15 4R Neurula stage E%MEE’ BRISR SR R — IR KAk 22 h30 min 21.79 I-15
16 IEALHTN 4 T A Bh30min 7699 1-1
Stage of blastopre closing
AR B 1/2~2/3 &b, AL 3~4 FHIL .
e ] —
17 WU H 3L Myomere formed L BN R 67 % 27 h 00 min 53.26 I-16
BT
g REFAL 4 AR TR 3 R 2 29 h 30 min 113.30 1-18
Stage of eyesac formation
. HAMETEEE, SN EEHFHNEEE .
A —
19  HEJEHHA Otocyst stage T B I A 35 h 00 min 118.25 I-19
R Y R T RS IE T SR, VLT AR B V 2T . .
20 Stage of eye lens formed LS 2R, BRI 2 1A 40'h 30 min 231.00 120
INGpy e JRAR R ), ALAR RS , T A T 0B A L IS . .
2 Stage of muscular effect HEREFI R HERE | S1h 00 min 381.50 -2
. ) Lo “U” BLEIR, SR BRI E, B .
22 BEHA Stage of heart beating FREL A I A . R 68~69 h 901.99 [-22
IRBEVTAR B R, MR AL, T R e
R - _
23 HRAHILHA Eyed stage S 109~110 h 877.39 [-23
e . S ARAR T, IR (AR BR IS P9 BB, Y BN -
24 W JEETH Pre-stage of hatching T ey 150~151 h 205.2 [-24
25 i EHA Hatched larva A7 £ 0 S AR B R AR SE AR T Y 160 h 3471.86

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

a4l

RS LU e RN 5 B R B R 537

23.6 5BRFE FaFEIEEY, Ko A
YN AHERIE 2%, A7 R AR S R, T B AT
25 77 ML — R m P B S E C A R P

J B 0 9346, 20% Ze A3 AT S AL IE N R /N R EE,
Mg s 2 Bl (BRI -5) « SU4mIR R B 5 et
SRRy S E R 2.

R2 ENREERHFAERS

Tab.2 Morphology of pre-larvae of T. trigonocephalus X+SD; mm
S gE| F#% /d Days of age
Item 0 1 2 3 4 5
4K Total length 2.534+0.078 2.73940.088 2.968+0.101 3.0410.059 3.13040.074 3.248+0.088
4 Body length 2.439+0.070 2.578%0.102 2.794+0.093 2.85240.051 2.92240.092 3.078+0.084
HLATFE Body length before anus  1.1640.061  1.19240.050 1.279+0.066 1.3410.058 1.3841+0.071 1.404+0.032
7 Body height 0.559+0.053  0.49440.055 0.487+0.020 0.45720.030 0.43140.025 0.396+0.038
LK Head length 0.438+0.035 0.5110.031 0.560+0.027 0.569+0.030 0.571+0.025 0.584+0.046
U352 K42 Yolk sac length 0.421£0.047 0.375+0.057 0.363+0.053 0.235+0.048  FEAHEE SEBS
Ui FEAZ Yolk sac width 0.36940.038 0.267£0.042 0.210+0.035 0.143%£0.033  FEAMHK H%
3 g ARA — AR IEAL, B P AN R IE ) — LE i 52
3.1 g}t?%ﬂﬂﬁﬁﬁ‘]%ﬁgﬂﬁ,ﬁ gﬁ%ﬁﬂﬁﬁ%?ﬁﬂﬂ% [19v21]’1ﬂﬁj§§%qjjifm&é%¢]:

LUERAT R R B AT IR € 0 H IR e R 1 22
2K 0 = BE S IE 6% (Oxyeleotris marmoratus) "™,
DL &% b YE 8 (Odontobutid obscura) ™' Fil 12 3
(Bostrichthgs sinesis’"® ) 51 AH 16, #F B A& £ K
Rb 22, R B R o, BT A [RGB AR AR A LSRRI K
Y L. AR IR A AR FRE T O
AR 1 S Bk S WK, B E B 42 A A
U 33 N B4 58 1 A Ak, B[R] B 6 22 TR K 1= 40 4m I
FE 1 BRORG Bt AE — A, Bk AR K &, BN A R IE
LURIF R BR B H O, IFR I LR 5
Bk T, BT AR T Ak I AR R R R KR
TEH, M TEBRILOPIR E B, AN FA R A AT R
/N AR R, KB B i S ) VR B DR AT R A
1 mm e A5, K PO OF P 4% 2 BUAE 1~1.5 mm, &F
2 1 B IR A K, N 2.5~3.5 mm, T A8 £ 25 1 O
B F ATk 5~5.5 mm"Y . 4045 HF pE 1 O AR A
0.482~0.606 mm, iX 5 & Jz 6§ #F 52 1 (Mugilogobius
myxodermus) " F1 7 BRI 68 12 2640 3% 1 GRASAH
Bk, {E R 5 K B8R £ 28 T fry v AR B 45 B AR AR L
B, T PO 13 I B 52 RS U B AT
bl Sl BN 117 DN S R DI ANS (R R A & == A 2
&, SUERIT BT A SR B P AR I K I K S TR 2
KAGERKMR T, 3X 5 0 488 © 3530 ) LU0 g
IR BEAS N KR T TR A 22 5, T 5 ik R W R
I 8 57 R BF (4 5 R A7 A2 AL ALK i T T 2 PO

JE A AT BT AR LB E AT E -
3.2 QUEENR &AL E R H

EKHR (21.541.0) °C, b5 4.0 00 T, LT
PRI 2R B 2 AT FE TH 2 %2 /D 160 h, BT 5
FUE 3 471.86 (he'C ), HRMEGIFFE . (Gobiosoma
evelynae) 2R GITE 25 C 43t 168 h 34k 2", B iz
i PR £ 7E 16~18 °C 4 AF T M52 KK 51 ) Hh ik 75 22
138 W', QU AT pe th iR G B BT R RLR A T W
206, (B 5 — sk P kg A
L, 2 gt iR R iG R 8 DI K . Tl X 2 g
PR ARG K B BT 7 BUR AT 5%, AT 0 ik S G %o
PR T K, [N A] AR S SRR BB A I AR
oo LERGURET IR (M IR R 8 & I R IO
FF 4 ik 5 2 H B B 75 B TR AR, B FREE 91 h, oy
ARG R B 56% DL F, X 5 E N AMRE R —
LCTR pg R G R E i REAR AL, a0 Zh 5z B AT 5% £ IR i
RE £ 138 h, WD IEFFaaBksh 2 H E T 70 h =
A U g SRR A R IR i R B P22 168 h,
M T BAB shE H 2 75 96 h", T — % M fe
HAh a8 R /D W, ShAh, 78 5256 i A I AR 1R
FET, £ 27.0 IS EmEF iR G & B BT FH AR L
hFF 4.0 4F F 20373 (he'C ), BT LA Eh FEXF SUER IR
PRI R B R W2 W, LRI IR Mk
IR B Fh G N [ AN #h B2 0T H iR R F 1
ML E TP .
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538 o K PR 5%
33 QAN EESEE SIS EASEY (7] R AT, T B PR AR R Y R R TR
MV B AIF 52, 4 4 UE R A IR IS R I &5 (Perca (9], #LELAL 1, 2005, 6: 26 27.
fluviatilis) W R #E (Salmo truttafario L.) % i [8] WEF, TEAk. 3RS E IR EER T 1], k=
N1 D41 8 iy AL, 75 H BT T M FIEH,2001,280) ¢ 161 162,
HIRRE A A B e 2 AT B S T ek e (9] BIEW. MR SNB PRI E RE AROY RS U],
Dy R AR RY . A1 T SR I R A HH KPS 1993,8(1) 16
R 2E, X — 5 B aU 2 iR I (e U 11 [10]  Izuru Kakuta. The role of non-protein nitrogenous compounds
IS AR Ak A FR A SR ERBS  SUAB AR ) B in osmotic regulation of tridentiger obscurus and T. brevispinis
2K, RGN Eh S N M R ae, i SE i W B [J]. Compa Biochemist Physiol: A, 1988,90 (1) : 109-113.
TS SR P HH B O T B B R, LB Mgy D11 3 R KT O R S 6 e 35 A AT
LU IR AT e B 2 k) B — e 1B E s [D]. Lifg: EIgRFAE,2007: 31-42.
IR B, LLIE R U B B (1 AR FEARAY, . SUEE 2] BN E AN, S R BIRRSEIGFR ET m K
FR AR B T PR R R, OB BT AL R A 58~66 T A L] 35, 2004, 39 (6) - 18-22.
Jmin, T B OB B ANE, 2 R, OB AT IR R (03] BOR XUEE, RHET, % ARG A T S R
B8 180 IRZe A, 5 Ho A IR B AH LG, S04 ITF 1R KA 1] K7=%4], 2005,29(6) : 769 775.
e B WA B . EH T B4 B e 0 B B 3 1 [14] BEMRN0 . N TFM4 0 T vb SO & & VBT 5 (0],
JEE M2 I3 I TB) 4, I — R B 7 AU AT e 5 GU4a T iR BUMIBE B4, 2002, 1 (1) 53 58,
VR B AT AT 3, I T ML 4T (151 I 7i, B 3 I )11V o 8 0 B 0 U LR S P
o7 4 M1 %2, T B R IS 2 B BE A7, R BT e SRR B R A B0 (0], B TR 72 B 224, 1996, 18 (1)
e Atas B Y. aspirre s 5 OO 55 61.
s A s S B R T S B A Y 7T HE AR S [16] BrésK . 485 568 Bostrichthgs sinesis FEIAR B W5 [1].
1 (Priolepis nocturna) "7 5. B A £GP 2 323 26 N BHIAKF= I 9H, 1998, 17 (4) : 308-313.
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Embryonic and larval development of Tridentiger trigonocephalus

ZHAO You'”’, ZHUANG Ping"*’, ZHANG Long-zhen"”’, FENG Guang-peng'*, LIU Jian-yi', CHEN Li-hui'”
(1.East China Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences. Key and Open Laboratory of Marine and
Estuarine Fisheries, Ministry of Agriculture, Shanghai 200090, China; 2. College of Aqua-life Science and Technology, Dalian

Fisheries University, Dalian 116023, China; 3.College of Aqua-life Science and Technology. Shanghai Ocean University, Shanghai
200090, China)

Abstract: Tridentiger trigonocephalus is widely distributed along the coast of the Pacific Ocean. There
is no information about morphological feature of their early life. Embryonic and larval development of 7.
trigonocephalus were studied in this paper. The results indicated that the fertilized eggs of 7. trigonocephalus
were spherical in shape, and the diameter was (0.482-0.606) mm. The developmental time of 25 embryonic
developmental stages were described in great detail from fertilization to hatching. According to the morphological
feature, the embryonic development of Tridentiger trigonocephalus were divided into 7 stages, including the
fertilized egg and the blastoderm form stage, the cleavage stage, the blastula stage, the gastrula stage, the neural
stage, the organogenesis stage as well as the hatching stage. Under the water of temperature (21.54+1.0) °C,
salinity 4.0, pH (7.2-7.5) , the embryonic development required at least 160 h . The starting time of seven
stages of embryonic development were as follows: the fertilized egg and the blastoderm form stage was at 0 h
post fertilization (pf). The cleavage stage was at 2 h 10 min post fertilization (pf). The blastula stage was at 6 h
50 min post fertilization (pf). The gastrula stage was at 14 h30 min post fertilization (pf). The neural stage was at
22 h 30 min post fertilization (pf). The organogenesis stage was at 27 h post fertilization (pf) . The hatching stage
was at 150 h post fertilization (pf). It spent more time from heart beating to hatching than other stages, which
covered 56 percent of the time of embryonic development. Meanwhile pectoral fin, kidney and bladder came
into being before pre-stage of hatching stage. The larva was (2.53440.078) mm in total length. In the water of
temperature (21.541.0) °C, yolk sac disappeared in five days after hatching and the stage of larval development
was finished. It formed peptic structure, athletic structure and metabolizing structure in the stage of larval
development. [ Journal of Fishery Sciences of China, 2008, 15(4) : 533-541 ]
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1: RGN, X40; 2: B AR, X 40; 3: 2 HHEH, X40: 4: 4 HIRHT, X40: 5: 8 HIBHY, X40; 6: 16 HIAHT, X40: 7: 32 H
HLHE, X405 8: ZAUMLHH, X405 9: ZERLHHE, X405 10: ZAEHHA, X405 11: ZAEFHE, X405 12: B EHE, X40; 13: Big
H#, X405 14: JRIABHA, X405 15: G NRHA, X405 16: RILEHE, X405 17: AT HEILEA, X 1005 18: HEZEA AHA, X 1005
19: HZEER MY, X 1005 20: SRR, X 1005 21: JLAZLRHEE, X 1005 22: LBk, X 1005 23: AR 27 HIRHH, X 1005 24: H
JEETHE, X100, FRR =02 mm.

Plate [

1: Fertized egg, X40; 2: Blastodisc formation, X40; 3: 2-cell stage, X40; 4: 4-cell stage, X 40; 5: 8-cell stage, X40: 6: 16-cell
Stage, X40; 7: 32-cell stage, X40; 8: Multicell stage, <40; 9: Early stage of blastula, X40; 10: Middle stage of blastula, X40;
11: Late stage of blastula, X40; 12: Early stage of gastrula, X40; 13: Middle stage of gastrula, X40; 14: Late stage of gastrula,
X40; 15: Neurula stage, X 40; 16: Stage of blastopre closing, >X40; 17: Myomere formed, X 100; 18: Stage of eyesac formation,
X100; 19: Otocyst stage, X 100; 20: Stage of eye lens formed, X 100; 21: Stage of muscular effect, X 100; 22: Stage of heart
beating, X 100; 23: Eyed stage, X 100; 24: Pre-stage of hatching, X 100. Bar=0.2 mm.
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B AR 11

1: 0 HidT /&, X40;2: 1 HETHE, X40; 3: 3 HEMTM, X40; 4: 4 BT, X40: 5: 5 HI¥(FME, X40; 6: 0 HHTREHNE
% (a) FBES (b), X400; 7: 0 H#ATHAOBELL, X400; 8: 0 HR TR (@) FEE b)), X200; 9: 1| HFATRAOEE (&
SKATR ). X 2005 10: 2 HFAKE () FIEIE (b), X200; 11: ALITHME . B I -1~5 s REE¥H 0.2 mm.

Plate II

1: 0 d Larva after hatching (DAH) , X40; 2: | DAH, X40; 3: 3 DAH, X40; 4: 4 DAH, X40; 5: 5 DAH, X40; 6: Otocyst (a)
and branchial arch (b) of 0 DAH, X400; 7: branchial filament of 0 DAH, X 400; 8: Bladder (a) and kidney (b) of 0 DAH, X200;
9: swim-bladder of IDAH, X200; 10: stomach (a) and esophagus (b) of 2 DAH, X200; 11: anus opening, X200. Bar=0.2 mm for
Plate I -1~5.
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