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1.1 EBREH E~

S F ARSI A B4R 11 H TR BRI A T T
WA SRR BT T T A BB R A S
Ffa, HEEIE [H YT K = IF 58 T F25 SE 50 =
J& , AR EE A 15 ~ 20 (i K R 1 LRG58
LHFRFETFERE N 30 19 N T K 1 B 3 AR K A v
FHEL XA 30 A AT, Hih 68 8 ~9 2, g
20 ~22 &, 10 d J5, 46 R AN R 55 S PR IR
K o M AT TS RIS 10 AT
1.2 BRRERBHFERL

GO AT N TEAE A ROk A
THEAEM KO0 2 TR G &2 5 WEE, A
SR DR B 32K BF 2 T 5 G AT fa k&5 0
58, YRR A2, R Unuma 267 1
Tk XA BR -, SRR = R ARG O . A2 O
BT 10 L 3 KrE tpopdk , 21 /KA 500 ~ 800
RESZAG IR o KR A — A G 1 AL 5 o
WK Ao U8 R KSR K. KR PE L AE (23 =
0.5)C, LBk 28, R R ERH 2 YK, K
HOAEEN 1/2 ~2/3,
1.3 BRI ZiE

EERE AR (0.5 ~2.5) x 10 {5 i
#I5E (Leica MZ 75, f8 %] ) WLEL | 55 W fing % 422 19 %
CCD( Leica DFC 300FX) REAH | 51 i M 22 % €5, 40
JL S o34 22 58 (HCIAS —2000 ) (3 T B2 18
HARBRRAT) T EY =S80 5 . P
AL 50% RIS AR A& B WIARRAE S A, R iR
KB WM FEARLCH 50 ~ 100, IR )5 & & WL

FEARKCH 30, K5 I AE K o A R U 2R 0E i
B A A A A R A B 3 [ 08 £ 00 3, (30 A
BN 20 cm, 5 2 mo 4300 30 A2k 5P )
TUTHA, FEHLFRES g ZAE 0N, T AR
3 WG HATZAEIN () F- ¥ HE i . 47 £ Bouin [
W5 24 h 5 ARFET 70% 2, A bl 3 |
VIR JERE 6 wm, AR — JH40 (H.B) Yeta, ff
S48 SPSS HEAT - BT, 45 R LI A
P = bR 2 R .

2 4k

2.1 ZHREOEHE

H A i i 57 5 U9 Ry R, ot e . gk o
FIER (5.1 ~5.2) mg, - EI1E N (0. 94 +
0.15) mm, SZAFIILERRK Ui, 3 R il
F4(0.38 £0.06) m/min, #4585k J7 52 HOK
WL, AR VR Tk IEK 5 s J5 IR
JKREHK 25 min J5 WK BZRK 58 B, WROK BE K IS 1
GUFBR R (0.13 £0.04) mm, H A BB HHEE 1 7E ™
G LM ER , iEREE R AR OF 1 S SR AR — ],
MERECE AT A ZRO AR, 2R h
WU 5 T BRI 15 5, B JE T I — A R ek
2.2 MR EHFRESHHE

H ARSI it 4 8 4310k e )RR S 45
RE AR E AR IR 1, KGN SR AE
AR IR & B RS O 14 W1, FE/KIR (23 £0.5)
CHEEN, 52K 1 h 40 min 58 %55 1 K OIZY, G 3
TENERIRENA . ZHK5)5 18 h 30 min FHAATE K4%
H 52 K529 38 h 30 min P46 B, 32K
PRI fL I R N 885.50 C - h,

®1 BAEBHEEKREERF

Tab.1 The embryonic

development of Japanese eel

FUR(TC - h)

B WY ¢ F W] (h:min) cum of FHRRE P hi
stage development time main characteristics plate
temperature
— BFE W] LBk O E BR PR
SEAH N i, . .
. 0:00 0 sphericity, transparent, having oil globule, narrow
fertilized egg L . .
perivitelline space, semi-pelagic eggs
" JEUHE A S IR S TR, T B A i 2
JE . . . .
. . R 0:35 13.42 protoplasm converged at the animal pole, forming a I-1
biastodisc formation stage .
embossed blastodisc
e
cleavage stage
2 4 7 R3S 1 IR 5
T At 38 140 3833 JEAEER 1 [ 2

2-cell stage

the first cleavage of the blastodisc




1802 Kol 34 %
. . . . IR - h) -
RH I K H I E] (h:min) sum of EEARAE P R
stage development time ) main characteristics plate
temperature
4 S 2 W, RIS 1 KR
- 1:55 44.08 the second cleavage and the cleavage face was perpendicular -3
4-cell stage .
to the first
8 i) 9.05 47 99 53 MR, T RIEN S5 1 UCHAT 14
8-cell stage the third cleavage and the cleavage face was parallel to the first
16 2] S A WG RL SIS 1 R E
o 2:15 51.75 the fourth cleavage and the cleavage face was perpendicular 1-5
16-cell stage .
to the first
32 4 i 555 YO SY R SS A YK |
e 2:30 57.50 the fifth cleavage and the cleavage face was on the I-6
32-cell stage . .
horizontal section of the fourth
4 AR, 2 BN
%lﬂﬁ@”ﬁ 9.55 67,08 230 ﬁ%TM)J . [
multi-cell stage cells accumulation and the irregular cleavage
A AN (HA RIS A, LSRR
S 5:20 122.67 cell volume shrinked but the boundary is clear, like the shape -8
morula stage
of mulberry
P AN, PR IR
HLIR 6:20 145.67 cells became dense and the boundary was indistinct, the 19
blastula stage .
embryo raised
gastrula stage
CUES: ] L VESR A
I P8 8.40 199, 33 AJULA fffﬂ J& o I -10
early gastrula stage embryonic ring and embryonic shield were observed
O )2 AL 172, R Z I i — B B2 A T2 1
o . 11:20 260. 67 the embryonic layer folded one half downward and the top of [ -11
mid gastrula stage . .
the embryonic layer formed a transparent half-moon cavity
)2 3/4 VLB IRER AN, 25 RS 29 m] WL
Ji iz e HH 1500 345,00 the embryonic layer ‘foldev‘;l more than three fourth [-12
late gastrula stage downward, the embryonic shield became slender and the
cavity was dimly visible
St
organ differentiation stage
ISR A B 3
FEAATE 10 17.30 202,50 f %%@Exzaﬂﬁ I3
embryo body stage the embryo profile became clear
UL L PR AL T B 1 X
B ) 18,30 425,50 Mﬁs*%ﬁﬁ.i L ‘ [ 14
optic sac stage one pair optic vesicle appeared on the head of the embryo
- JEGR PR 5 ~ 8 X LY
P th B S .
. 20 .45 477.25 five to eight pairs muscle nodes appeared on the middle of 1-15
somite appearance stage
the embryo
N PIALEE F] 3 BSR4 535
T T 7S . . .
. . . 24.:20 559. 67 flattened brain vesicle appeared between the two optic I-16
brain-vesicle formation . . .
vesicles, without divided compartments
OBk Eh Nl &k 7
LﬂEEJELJJ./;H 27.30 632. 50 CoJIETT 42 Bk 5 [ 17
heart-beating stage heart began to beat
o2 S BN W NS
JUL PR S8k 44 30,30 201,50 PR A s B A28 , 1 , AN 1) ‘ I8
stage of muscular effect muscular effect appeared, slowly and occasionally
S 5 AR T , B JFL A 0
H AT J% 36.30 439. 50 RRAZIE , B ARAL 30 [ 10
pre-hatching stage egg membrane deformed and egg membrane hole appeared
AT
PIRET L 38:30 885. 50 1-20

newly hatched-larvae

KR (23 £0.5) C,
Notes ; Water temperature is(23 +0.5) C.
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JE T % AR ZHGE G215 min, PSR E K
3 FBCCE B # [ B A A O 46y 1o Bl AR B v, O
BORE: o LGES Sl A T s i (0, A8 0, VR L
KI5 35 min , JRAERE A i i, IR 58 2T B, IR
PR 0.7 mm(ERRT-1),

57 5L 1 ZHEJ5 1 h 40 min, JREEH— K
Ay Z5E R, S ZAA R BTN  fH AR A 2R 1 st
155 1k TE B A K/ INAE A5 TR AR AR LAY 40 i, 2 4
MO B 12) o 22455 1 h 55 min, JF17
552 ROPEL, Ay 55 1 oy 2R B R Gk
JR BRI IERAS 1F T R/ AR 4 A 4H i, IR
HEA A MBI (EIRR 1-3) o 2 h 5 min J5, FF46 55
3 WHPL, DI BR AL 555 1 RO AT, I
8 ZH A, A M R/ AR, HERC WA T, 4T 4 A4~ (&
B 1-4). 2HK5)5 2 h 15 min, 2555 4 YREPZL, B4~
PRI 550 2 R AL AT, T R 16 2 i 10, 4
WIS HES A 4 17, 54T 4 A~ (HEpA 4 2 W]
A/NCEIRR 1-5) ¢ 2 h 30 min J5, 41125 5 K5
2L B2, UL 32 M, 4H 6 R T4y
T IREL R 16 41 BI85 o EDE
a2 AL/ R AR (R T -6) o 32 2L LA
Ji 3 B4R A0 M B Ok i 2 IR RR AR A5 B Ok
N WREERG G, 57 T O L Mo Z A b
AN HES Sz, HES B AN KON (EL 200 At 55 B v
EEMT-T),

H A 53 i 11 O 24 R T IR 8535843, B9 8 AN 43
34,5 BE AN B IRAE YR OR B 43, S ) SR
IR, MSZHRE IS BI55 1 IR BN 2 i i ) () K, Oy
1 h 40 min, FTEFUE R 38.33 € - h, HE 1 K
SRS JE , A YR B 24 104 1] B B () 0 AH X 5, —
10 ~15 min &A= 1 ROPZL, B Z 40125 AT,
R HG & B T as B BRI 8 122.67 C - h,

Fe MRS BN RN TEAS GER S|
PE TR, A B2 I — AR Y s 30T i) B s
W23 h 30 min, BLEF RS, AL G
21 160 5 22 24 i 1A R S B0 1) 440 ok G B S IX 4, {EL
Bt 20 L 24 R 1 0, 20 A5 R BN, T
20 e [ %) LR Z0ATH AR 0 T AE , VST 40 M AR B M
T B — SR g 44 (I 1 -8) &

FREE IR AN Ak LR 4y 2 40 L A R T
RBOBIANTE . 26 h 20 min J5 , B 2P 4% M
WA , SE T AR AR A Bl —MER . B 7 i
FIBE T IR PSS 3 — 4 P37 1 X BB B 3 2

AR B R HE R . 3 VR AT B 4 52 0 284, 1) D )
& FEZAAL, A AR IR (B 1-9),
2 WG A LB 1 B o R T R, E R
MY K55 8 h 40 min, i 4 S4Ek 40
AN 1) T 2 f1, Hy AL R0, IR B H B
IR NG & & 8 R R0 (E RRT-10) o 2] 11 h
20 min [, RN L R O YR ZY 172 4, IR
Je Ui s TR AL A A A PN, TR PR ) L fof 2
o BRI o U R /0 IR LR K i BR
FHEEIE AR T, — R 14 ~ 25 NG, ik
GGG HEA 7 T (A1) o e, R4 i
Uk N AL O AR 2/3 Ab, W E FLEB N e, B
T ZREIE 2 15 h, IREEANH T AL 2100 AR
3/4 Kb, IV I8 R 0K foft R, T i Wk % R A i 9 Ji
I, EE NS GBI, BT BN IRSL.
BRAE TN 8 A5 0 G — 0 58 42 6 9 il — K [
IR, R A R R S e (R RRE-12) .
BESMEH WA EZE 17 h 30 min, i
JE R SMRZ O R R Z . R
JZ T P2 A 1) e A R S AR DA A
MR p R AT A IR, BRI 29 . X — BN
IRARTE BT (&R 1-13) . 18 h 30 min J5, IR &
ARSE N A 2 NP A ISR . MR o T 4R
AN B ARG (5 T () R0, 4040 e () BRI
T B — BSR4 15 e, RPRSLA o R R I 8 1 T o 3
R R EFHR RN, BUR 902 2
(ERR T-14) . BEE IR LT, U0 5 # Ok
N RFLZEET A, 2 20 h 45 min Fef5 B, 1E
WG ER L 5 ~ 8 XA, flt 2 48 Sk o 4
A, AR I 3t 24 174 4, 00 H B0 AR Wy 2
R DL SR . DU A R H B (TR
[-15), 24 h 20 min B, x5 55 © 35 W7 AT 0L, 76 95
PAE 1] HH BUACIR B, (HR =2 . IR 1 3k R
TROARBA ., R 2F AR R AE L, IR &
TERe BT B (R 1 -16) . ZH )5
27 h 30 min, {&Y5 R F F 24 ~32 %, Mo, EH
FHETHS, R S5 I M T TR 1 1 Bl B s o L g s
TE R —S” A RO WE, O I TF L A8 79 % 1 1
3, PN B4 80 ~ 90 IR, {H H A i fi 1)
JAR AR K A (A A I 240 L o TG €638 B, R I T 1k
AR B MR AETE IR RGP S o RS A0 IR Bk
S CEIM 1-17) o 3ZK5)5 30 h 30 min, [F] i =
PR B B, IR R R L B K k2
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174 I, ARG 7E 51 R N 428 S i 4, (5 428 30 7 A
FAARTRAR, IO, — M B 10 4380 1 ~2
Wo BB I (ERR T -18) o

b AT HA R A AT Z ¥ 5 36 h 30
min, JRJG7EMBREE S AERT T, kAR |k, JEER
Gl IR TS — R . BR BRI R B T | i
AR AR DG R s A FE TR,
TERGEDE B Sl i — L. S5iF 2 a2
()2 H A B8 £ 2 Sk BRSO, oA HS i
WICERR 1-19) . W ERfF 2K R (3.32 +
0.02) mm, G E, %A, HIlE & 43 ~ 44
0Bk R 90 ~ 100 IR, BRI ETE AR 7
S HOHLS A0 AT , WhIsR AL T DN BB S i . I
BTl ke F A8 4, — IR AE KR, HRg H Ek
P 1 A B e A B BN (R T -20)
2.3 BHIfFEAXERFEREYERFN

ASCH ) H A gt AT AR e RS 1~
10 d ] f 1140, A4 Tanaka 25°° fy4fiE, H A4
BB AE IR 55 25 RAEG KA 1 kAR
A, B I 68 R I, A SCHR Y19 A N IR

i IRt 68 ( pre-leptocephali) . WM& 1 S B 13X
— IR AR ST L AR e 00, B 1 R &
B AP S 5 15 RS PRI AR 9 LU T 46 7
T, A UEW] T B ) A £ © T i e A0 - 68 7 4K
i s I S S -4 TIE R = S 0% B (T W DK
IRIE, S E SR BRI, HATRMELUE 255
R K T IR o DR, AR SCR AT T 4%
£ 5 R T) T A il s AR B (T SR o
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hatching time
B 1 BARBHHFEMLEEESEKILHETL
Fig.1 The changes of proportion between body width

and length in Japanese eel larvae during hatching time

R2 BHEASMFEaRENERENFSH

Tab.2 The main biological parameters of larvae development in Japanese eel

N ALTTEAE (mm)  ATT TS (mm) " o THERJE K (mm) O BkE R (K /min)
gliffhﬁiilgmtfrii lenth before length after EE;? (1::;; ﬁ)i(‘zzz peri-meter of heart beating
genital pore genital pore oil ball rate

1 3.51 £0.02* 0.65 £0.01° 4.17 £0.02° 0.63 +£0.01° 1.38 £0.05% 100 ~120
3 3.69 +0.01* 1.23 +0.01° 4.92 +0.02° 0.62 +0.01° 1.23 £0.07% 105 ~130
5 3.87 £0.03® 1.80 £0.01°¢ 5.66 £0.03° 0.60 £0.0° 1.08 £0.04° 125 ~180
7 4.27 +0.03° 1.99 +0.02¢ 6.25 £0.02¢ 0.55+0.0"° 0.62 £0.05° 160 ~185
9 4.53 +0.02° 2.04 +0.01¢ 6.57 £0.04% 0.59 +0.0° 0.47 £0.03% 160 ~185
11 4.79 +0.04% 2.09 +0.02¢ 6.89 +0.04° 0.65 +0.0° 0.31 £0.02¢ 160 ~185
13 4.86 +0.03° 2.17 £0.02% 7.03 £0.04° 0.67 £0.01* - 160 ~185
15 4.92 +0.05% 2.25+0.03° 7.16 £0. 03¢ 0.68 +0.02° - 160 ~185
17 5.06 £0.07% 2.19 £0.03% 7.26 £0. 06" 0.77 £0.01% - 150 ~170
19 5.19 £0.09¢ 2.15 £0.05% 7.35+0.11° 0.89 £0.04¢ - 140 ~ 160

T RPE I, A L ASRA AR S SCFEREERE ARS8 BRI LA (A2 5 b;b 5 ¢ AR BA BFE 2R (P <0.05) , A1k 5 i)

BIE (a5 c B LA AR F 2R (P <0.01),

Notes: The continuously different letters in the same row show significant difference ( P <0.05) ,and the uncontinuously different letters show

highly significant difference( P <0.01).

hEE1~3dFae S 1 ~3 d AT
1 BV B ) AT £ 00 B RS T R O ELE
B, KB, AFAarEmERIE I ERT 3k R
N RV K, — R S R 1) B sl
LTS AR Bl 5 ~ 30 em,, JHETH T
[ BR B ARR AT A HE T O, AHLE 40 . il
BROL T B AHTHS, TS R A RS I . HR AL

R T AT B BT o AR, AR TR B
HUBEER 1 K TEAT M R AR e LR (A R K 2
AL ZUR (EI-3) o AR 3 K 7EfF 5
PRI ey 3k 2= e A8 Al — HEIGE e, B HEIE
BHNO6 ~9 NASFE(EM 1) o BB B A7 £
RRARAC B, TR SE A A T E MR 2= 57 (P=
0.05) . MR¥EFR 2 RBL, A iR aef 3 2k
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AN EE, 1 d 53 d WA B ER (P <
0.05), P, 7R 1 AR E T
Kiash . B BT 00 O ik R AEB TR, B
FX 853 Bl 100 YA BB 53 80 130 I,

BIEES5~7d4FE 5 dNfFaILRERTT
Tk, (HBE A 3RS AR /N, A7 R T D,
BN 7 d A EEEAS EAPIE T K B R ) f
WiEgh . BB AT o R i e k&8, H I
91 W VAR B <1 NS I S S 1 1 Vi 205 ol ok
R0 AHBSIARETG 3l , b T @A E 3 XK
BT o 1T A R 8, 5 P el ( BRI -1) 5
d I e Ak B A R IG A S iz 4. B
PR ) R AR & ik (R IT-2) , SHE DT B
R b )2 — 2 RS b 22 4
R ) b iy ES S N T R R S N et o
Akt TTRAHED 0 SRR 2, SR N Il £
Ao (KW I-6), 7 d BI85
Mo 5 dist A K HIRIE AR RIE . 7 d i
R A ZEE 2SR, 5 d B NIER 2 ~3 N
A1, ELWT 3 TT 46 28 i i O (IR I-1,2) o [
WS dIF IG5 R 2 1, 3O, A — RO
OB AR 7 d Ik B ek, B4R PP 160 ~ 185
Wo XM A P B AR RO, 3 7 d I, B
TEAF S TR — IR AN I B2k . A7 iy IR AE
X A AR T AR AR, E R Y ZOIR AR UK IR
AIBSUIR (I RRIL-5) o A F) i i J Rt A iX —
BB L -2,3) o X —IHH B AT
PREE, BORALT TR AL e B ,5d 57 d
[FJF I 22 5 (P =0.05) , H S AR ) 2 25 1%
(P <0.05), [6 B, 450 8% A2Z/N(P <
0.05) . PHtk, 7EEN 1 thi A KA SE L 4k 2 2
R,

BELEO~11 d1FE LB BT rEST
Hh BRA TARKARE A3k T R B Tk
IS, RESAMS R Bl , W & AN W7 B 2l IR, 40 2R
J5T Ry B A S I, AT #8557 30 ~ 60 min 5 2315
Ro EARIE BT 100 wm DL E R EEHOR R, 47
Y LA SF AT LUS A BB A AR 2
fBIR o A7 I E 4RI L, B B Ak
W, IQMIEA], GiA 3 X, Tais Vi, HE
AREFG T A BAR S T OC R I IR 12 50 .
TEEETT IS 1, R 1] 5 A 1 S, it
A A T 4 B . 9 d R KA E R S 3

FUZAN A A, N EESEIE (EIRRIT-7) . 9 d J5 AT
IS T P RE U B RN ) T AR, ZER D) 1 |
AT LI N A 8L o [R) Bt 7 B T 2 0 ] O 1
JRIRAETEA , AT A B2 20 B 1 AR S A
JHHE SR HEAAE BUETE B, A 22 J2 40 B R ok ) 2
ARG (EIMIT-8) o JERBE Fr il k. Wi & ik, 7E IR
JETERE L X B B EE 25 3 O SR 2 R
25K (AT UR AL O = A K SE (IR o AT
AR R TE B A BRI S 7 d
fra o E 25 (P=0.05) (# 1),

BEE 13 ~15 d 174 I B B 9 47 0 T
WIEEA B T E5 9 ~11 d iF M,
BITCH 22 50 AN B2 11 s 11 I 0 01 1A
AR, W BT N & ik 76 Sk B T AE AL
Ry T B R, R TT RIR L,
AR B PR AR 2 AR A ol 2 240 R BT R T -
5) o BCHTRAF AR RTE LA o B A2 b (P =
0.05)(E 1),

HEEE17~19d 58 BT aIES
TR I — e M, B e R S A B IR TS,
T RE ARG HATR AR 3 %, TR O
R Z AT 3 XAE Ry 5 X, B GRS, BaE
PRiE— 2R A B A B R B B S i B AR
RS BT SO B, AT iR A
Y kb5 Z A BT B B AR AR (P <0..05) (&
1) A ) BRI n 58 (EIMI-6) o BGE )
ZIEIE AR H AR 10 % & B — S ERY B, B
M-8 i ( pre-leptocephalus) .

3 Phe

3.1 HAEEEIEE E£MFHE

H A B8 i) R i A 1, TGI8 R MR & B T
R JVRJIG K B 0 0 0 DA TR G K A A R
AW AR R RO 8 R IR e 7 A A
[l HLAR B SR 1 B AR 1 2R 5 S A P ik 24
JERYR B AN N A SE I BRI FIIE s LAKCH 2R
HRE N TR AR (R AR 88 R B & 7
A ILRFERIE, WD T S 04, OBk
MRS, — BN 4523 B 80 ~ 90 Y It 2 i JC £
5 W 5 TR A O JIEE PR 428 3 0 R A A, EL G R
HE, —fedE 10 7380 1 ~2 R4
3.2 HASMEHRFELZFRBNS

KT R AT S B Be iy &l o, AS TRl ) 2
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BHRAARRIW A . 280 # N AT B B
K153 07 DB 0 O e — A 2 B A AR S 58
AT XA S, H AR AT R
BrBOH 248 K . AR YR Tanaka 251 fO3R3H , 0 A 68
BT B I BT 250 d A, S R 4 T M
IH-£58 iy $0] | 490 - 58 39 (leptocephalus ) | 3 5 8 1Y)
(glass eel)3 MR H WA 2 AL H

ASZH FEOUEE T A0 B8 Fi I Y 2w AR
FEPE DA AW 88 ij 159 AT 43S 0 A 8 R G
fra, B FERE 1 ~7 d B, IR B4 7
AR, B E KB A A, RN AR
3 i Kb AR AR ) B B, SR TR R R 3RS
ANF A DRAIE , LD 4 i 777y HBL R RRALE
O AR IR B S 47 f (yolk sac larva) o BT Beff-fh
AE IS 3 E AR R R R, — 275 M
RE W7 2T P BRE IR BT, o A R Y
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Biological characteristics of embryo and larval development
in Japanese eel under artificial incubation

LIU Ling* , ZHANG lJie-ming, GUO Feng, ZHANG Tao

(Key Laboratory of Freshwater Fish Germplasm Resources and Biotechnology ,Minisiry of Agriculture,
Yangize River Fishery Research Institute ,Chinese Academy of Fishery Sciences , Jingzhou 434000, China)

Abstract; The purpose of this study is to accumulate the research data about artificial reproduction of
Japanese eel and provide guidance on breaking through the key technology of successful larva survival. On
the foundation of the studying on artificial reproduction in Japanese eel for many years, this experiment
systematically studied the biological characteristics of embryo and the larva before 19 days incubation used
by the methods of observing living body, computer-aided analysis, as well as tissue slice. The results
indicated that the time needed 38 h 30 min from fertilized egg to the larva just leaving egg, and the total
accumulated temperature was 885.50 ‘C - h for this time. The development characteristic of embryo ,similar
to those of most other teleosts, is a classical meroblastic. The gastrulation is completed by cells wrapped
downward and curled inward through yolk. The embryo development of Japanese eel can be divided into 14
stages. However ,the development characteristic of larva was different from those of most other teleosts, such
as transparent blood cell and S-transformer tubular heart, open oral cavity,3 pairs of genasauria that are
developed and cannot close,about 6 —9 pairs of neuromast which are located at both sides of body from the
3-day to 9-day of leaving egg,as well as the urohypophysis whose morphology continually changed during
the development stages. Analyses for these results indicated that the environment of incubation for the larva
of Japanese eel in nature may be very stable,and ingestion feed of larva may depend on the method of bite-
after-touch.

Key words: Japanese eel( Anguilla japonica) ;embryo; larva; development
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Ehi 1
1. 25005 2.2 400 3.4 40idhl; 4.8 400 5. 16 40U 6. 32 4RifY); 7. ZAn]; 8. RILHL; 0. BRI 10. J5s F 4
L1 Sl s 12, SR 15 13, IRHIB R s 14. BUAIR s 15. UL 0T s 16. IREIR sl s 17, oISl 5 18. LS00 415
19 HIRHTH; 20. WOWEAFfR, B BT 30 AT T ROR 25 1

Plate 1
1 :Fertilized egg; 2.2-cell stage; 3:4-cell stage; 4:8-cell stage; 5:16-cell stage; 6:32-cell stage; 7:Multi-cell stage; 8:Morula; 9:
Blastula; 10 :Early Gastrula; 11;Middle Gastrula; 12:Late Gastrula; 13 ; Embryo body stage; 14:Optic capsule stage; 15;Muscle burl

stage; 16:Brain vesicle stage; 17 ;Heart-beating stage; 18 :Muscle contraction; 19 :Pre-hatching stage; 20:Newly hatched larvae. All of

the photos are magnified by 25 times under a microscope.
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1 mm

WL

EhR I
1.1 dfffa; 2.5 dfyfa; 3.7 df7fa; 4.11 d fffa; 5.15 d fTfA; 6.19 d {7 (WM E2 T .
Plate 11

1.1 d Larva after hatching(LAH) ; 2.5 d LAH; 3.7 d LAH; 4. 11 d LAH; 5.15 d LAH; 6.19 d LAH( Pre-leptocephali ) .
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] i I
1 AT RTERMIE L ; 2. (i ; 3. R E RN EEA; 4. RF PHINREAE; 5. RFEMBIMREAK; 6. B EHHE; 7. RF 7
IR TREDII ; 8. & & Ml A A R TR U i
Uj: s T: 215 Lj: Naii; Ba: 855 HoOlE; The BIFORE; Lp: AR, G &il; V&M, OL. H A5 Oc: Wrd; B:. KM§; E: [RI;
Pf: fifgfig; NGy C:2FF; ScBRGEANML; St: HFAIMT; NE ATl Sp. 4F4f; Da: 15 £alfk; Ne AR, It pil; Y. 009; K. %
Wk Gr: 4564

Platelll

1. Lateral view in the front of larvae; 2. Ventral view in the front of larvae; 3. Urohypophysis in the early stage of development;
4. Urohypophysis in the middle stage of development; 5. Urohypophysis in the late stage of development; 6. Profile of neuromast; 7. Cross-
section of larvae body in the early stage of development; 8. Cross-section of larvae body in the late stage of development.

Uj:Upper jaw; T:Teeth; Lj:Lower jaw; Ba:Branchial arch; H: Heart; Th: Thorax; Lp: Liver primordium; G: Gullet; V. Vertebra; Ol.
Otolith; Oc:Otocyst; B:Brain; E.Eye; Pf:Pectoral fin; N:Neuromast; C:Cilia; Sc:Sensory cells; St:Sertoli’ s cells; Nf:Nerve fibers; Sp:
Spinal cord; Da:Dorsal aorta; Nc:Notochord; It:Intestinal tract; Y:Yelk; K:Kidney; Gr:Gonadal ridge.



