W20 % M s w5 («“F 5 ¥ B Vol. 20, No. 5

1989 £ 9 H OCEANOLOCIA ET LIMNOULOGIA SINICA Sept., 1989

SEHEET AR

L SR REE A THIR W
xR

(R 2 R, # %)

RE  NARAHRMREN DR (Coressius aurarus) BIFHITARR S BER
Sy, SETT AR SRR 8, BREWM IR, HRE: RALRZMIBREFTE
HHUNE, BREAE— ER RSB RH LA, BABNE, — M EARIOIT O RBImFE K
HIB /N, Bt — B IR B, T — RN B, LRRP: &6 ARNRHOTLRE
SNEAEE X RN KRB, NRPHERY R —“BHET”, FETHEDE LR
R —Wo HATET A RBREHBYROIER: MR R EN BB

- BRF R, SRR R B AR R A i A —, M — R, — R B

RTHRINFHRTR, EEALPRV " Brd By #R a8 e & R G
RELH—ANEREENRE— T @R EEE —FERBRYDER (XA
KD, B LA R FTE, B RE R E D RIERA R R, R & A0
AT IR, A EIRREE S B, M 2 B R NRARRST S L, ZETFRE, &
Rik—BHETE, THERBENE, RE T LNH TR,

AR R o OR T 80 43 U, 00 R A U0 WA 59 B TR A0 43 2k, DU B0 XY BRI 4 TE
PRI

| —. BB T
Pl (Corassius aurarns) AR EREEILRHE. ERBRE 1983 F3{7

o

TEETEAT, WA R BR A B OB F BT RS AP 347 A 88, 10min /5, F
BT R R, AGETEHE 1 519 Holufreter BWMAMT R MBS PIHR AR
HRMAmEREMANET. FAMERE—BERENGK. BAWFETREM~6C)
R DIE R o

L 58l ek v

2-cell-1 YT 4380, ROAE 2-cell WM, HEE—uko B S R A F IO T 245 4-
cell-2 4y BT 43, RN AE 4-cell I, #5580 )R 43 R THI 43 1 5 8-cell-2 43 B2 THI 531, HI7E 8-

I EBE R G EN R FRERRE S 13025,
WRSE R 198643 A3 H,



454 i B 5 # " 20 4%

cell (MU, 15 88—y > 4 TE 2 o
2. )50 |

EUWEEEYR—mA) A

PASE— R4y BHVEN A TH, DU R RIEEA BT, HIE 2-cell BY 8-cell AT (8L
la, b R AE—mIE; ©
lc, d &M B i — v V)&l o B )

B )~ 3550 R, B 2E 2-cell 5

@ @ §-cell 1Hl, ¥)% A Fsk B
a b

/-\ 8-cell 26K BN T, B 8-cell BHIH,

v 7R 48 L B 2% b S BR BB

. S— f F> UL les FIBEBEBRAETEIN

. FREAFME, BEIIEH

P BGE AT — BN (MR
di 1/4~1/3 G B(E 1)

B BRI 2R B R FAJE 30min, ¥4 EIH
Fig. 1 Sketch map of cutting ege cytoplasm and sucking FRMEEFERFF Kh, #£
yolk material %({% 19~23°C "F’%—lg 4 %E}Z

a 2cell MM —RABECA i) —H4O8E; be 8-cell i 4IH ‘ X
KA BTE(A )~ o 2-cell ] PRMBoRABEBE) 6 K, WEXFHEI KT E

—IRIBF;  d. 8-cell ] WHMERABEBE)EIBE; e 8- @RS IL,

cell i BRELWH; f. 1~16-cell JHREOPH BN IR, R 53 B 2 8 S B
A KTIGEYE, 0 R , 40 FE BT e T 2 J R 0 S o B — /N SR 80 B B o 5 U2 B
OIEARAER SR SRR E A — A BB R KB S — K Fro L
PR R A, I RERA, :

Lk B g R

L. &SRB ,

ST R B EARER M, R Bs N E AR BRI S H. SRELE L

(1) 2-cell-1 HBEHE  ELFERTITATF, RESIANER: R R
15 AR ARG STA . A BT REHEN,H 46 B/, KB REEg 17
R(15 BARRER AR, R RS A —/ N ), SHEMRERE RN 37%; K4
29 BETWR#GQI BiER, 8 BIEHRHEKnE —HARA LRI HA 1014 B,
HaEeE 4 B, ERiEy 039%, : :

(2) 4-cell-2 SBEHHE  FR 25 AIF,8 25 MR, 9 MERKERSE, K
bRAE S B AR, WRAH 7 B, N 561 B, B RSB 0.18%,

C(3) 8-cell-2 BT SE T 127 DT, EHRIEROE 114 4, 3 48
BRI RBE— R 22 BORAER 15 B, WE/NT RN 7 B) &5 BB 45.83%; W
R 26 B(54.17%) ;X B4R 2 279 |2, K Bh BEE A 15 i B 0.26 % :

SR EY, BN L ST IRRE E B X R



5 s SABRETRNIR I SR R R SR 455
*®1 BE—"XHOPESEIPFHER
Tab. 1 Cutting egg along 1lst and 2nd cleavage plane
f | KRR | ey | omm | BEH R b X
Al a¥E EEC | oem | mmm | men | ERen | 2 R | X R
) 2-cell-1 . 16 15 2 21 8 4 1010
o — R4y BT 32.6% 4,49 | 45.6% | 17.49 | 0.39%
9 4-cell-2 25 - j - 2 7 i 560
BRSO HE 22.2% 77.8% 0.189"
. 8-cell-2 - __43 15 7 25 1 6 2273
3ole-morsm 31.2505 | 14.580% | 52.099% | 2.08% | 0.26%
2. 18I

ST AR 53 L T LT 05 1 25 L0 5 — 4 D30 I, 00 P
BRiEo BRME 20

(1) Y030 2-cell AT IS0 38—k A 6, 42 FEPTMAO ERT —DN, 1) %
B8 E. —HTRR 137 NERS, Bk — R RSN, LSRR B, Ko arm
}%ﬁéﬂﬁﬁﬁ 26 BB, 5 19.1% ; A # R R E(80.9% ) 1 A H 1 402 B2, E¢'$%5 B,
5 S 0.36 %

(2) W8 2-cell BE—MIDE A 95 MIFIRIE. KIRHEOA 63 2, R
R R, 5 3.2% ; NEBENAE 61 B(96.8%); Xﬂﬁ*ﬂ LE 1143 2, Hrp4 BARRE
#, 5 0.35%,

(3) G0l 8-cellA E—3gS0E A IBABTRET Ma: 3 RARERAR,
BA —/INF R E SR 3.53%); 109 BWR(96.4%); XBA 759 B,HE S5
B 5 B 0.66 % ‘

(4) PIHI8-cell BE—MINE 25 MERREH, KT WRREAEG%); 23 BR
WER(92% )0 WML 307 2, Hr Ih Tl 3 RRM R, i 0.76%,

B2 BE—.CRANE—RE—RIRNEE

Tab. 2 Cutting egg cytoplasm of one side along Ist and 2nd cleavage plane

M| REEE | g | RH &R o nOR o
B | oEsRRE | NP 751 S — — - et
FRAERS | OAERRAER | AR | ERGER | R B W OB
2-cell-1 26 110 1 5. 13970
Ul am—ng | 36| 19,100 80.90% | 0.369 - LR
2-cell-1 2 61 ) 4 1139
2 B i — % %6 63 3.20% 96.80% 0.3595 |i7
- cell 1 ] o3 1 109 o sl s
30 Am— 151 13 2.659% | 0.889% | 96.479% 0.66%. | . »
4 8—0911—3., 26 25 1 1 23 3 i .394
B i — 4.00% | 4.0% 92.00% 0.76%
8-cell 1 45 - . 0 T
51 s 4 4 2.17% 97.83% ,




436 w ® 5 # &R 20 #

(5) YIH 8-cell FRBLTIR 46 B/Eah R 1 By, SRR 2.17%;
XA 350 B L RE Mo '

MU EAALR LR LUEN, BHEOLSEIRE BURX R, EEME ¥Rt
FHEEFMY R, XA R AE BN RS RAOER, MERZ AR, EERT R
RS, ZMRELWSMEATRIRN—N, EEERIRNAE BTN T Ei.

3. S EER—NEBHRHEEN

TE53 H 53 BRI , Z RO F R R — A RIS — &/ 55—, RERER
BN, REMAEET, EHEMSOINFLERMRER, DERER—EHER—X/N
o XERMNN/NG, BHEESHIERZS -8 ERNENRHE. ANBRERE, dHN—
FRER, B —HRRRB. W& 30

(1) & 2-cellff  FR77AFE 15 W HERRR(FE 3 ), Hh—X 5
RERHEN,H I N, —&RERE, ~RBEREEAN, B 11 —%kBE, —%&XE, A3
xR EER BN, B 30— KW, — R T REN, 1 X85 kKBS RE
AREFERLE, A 3N, X—HANRA 1014 B, HhE 4 BHE, 58 0.39%,

(2) s 4-cell ] BEZRSGEEIE, FR 25 HEF, RE 4 WK, K
1N R—HRBR, —HFWE; | HRE—FNE, —RERH  WAAEH K, XA 561
B.H PR B, 5B 0.18%,

(3) 43l 8-cellBHH 38 RSy 4> H1, &) 127 /\ﬁﬂ% KB 7 X RERRER/IN
fi, FEEFIBE 1 KB KNEBH/ N, ' '

EHEREHERE—NERT,E—FERAR, B —~FERARBLE. XPARHE
—H R WP FEESE—FWI IHWREEHEN REOER. WMRZMYREA
BBHNEARThZ— RHAT KRR, — %R

#3 —PABRRRAR & NRMEL
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STUDIES ON THE FORMATION OF SINGLE CAUDAL FIN OF
THE GOLD FISH, CARASSIUS AURATUS

I. THE EFFECT OF THE CYTOPLASM ON THE
DEVELOPMENT OF CAUDAL*

Cai Nan’er

(Instituee of Oceanology, Academia Sinica. 0 'ngdas)

ABSTRACT

The present paper deals with the formation of single caudal fin in the goldfish (Caras-
sius auratus) by cutting the cleaving embryo, with a glass needle, into two parts along the de-
sired plane or removing some cytoplasm from the developing embryo with a micropipette. The
experiment was carried out in following three groups.

1. The fertilized egg was divided into two equal halves along the 1lst or 2nd cleavage
plane. The larval fish grown out of the fertilized eggs falls into three categories (two)
fish with double caudal fin, two with single caudal fin and the third group: one with double
fin, one with single fin.

2. Cutting off some cytoplasm along the plane from the base of blastomeres to the ve-
getal pole at different stages of development. It was founded that the embryos so operated
gave rise to more larval fish with single caudal fin than those in the control group.

3. Sucking out some yolk material using a micropipette. The experimental result showed
that removing some yolk material induced the transformation of the caudal fin from the double
to the single in the goldfish.

The available data support the hypothesis that, in the goldfish egg cytoplasm, there is a
kind of substance regulating the double caudal fin formation within the vegetal yolk sac, pre-
ferentially on one side of the egg. If both of the two half embryos divided at early cleavage
stage possess the substance, they would both develop into two fish with double caudal fin.
If only one of them contains it, there would be conly one fish having double caudal fin. The
counterpart cut from the same egg with no such substance, formed single caudal fin.

* Contribution No. 1302 from the Institute of Oceanology, Academia Sinica.



