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Abstract

Porcupine puffer (Diodon holocanthus) was regarded as a significant commercial fish species with
a high economic potential. Meat of them was delicious, and skin was rich in collage protein. Here,
we explored the embryonic development of the fertilized eggs of D. holocanthus. The fertilized
eggs were slightly sticky and floating egg that came together on the surface of the water. After fer-
tilization, the protoplasm was concentrated towards the animal pole and gradually rised, and the
blastoderm forms, which started after the first division in about 20 min, and then divided again
about every 20 min. After fertilization, it was a multicellular stage after 2 h. After 13 h of fertiliza-
tion, it entered the gastral stage, grew to the neuronal embryo stage after 21 h, then entered the
tail bud stage after 27 h. Under the condition of this experiment, salinity 28 - 32, temperature 28°C
- 29°C, pH 7.2 - 8.5, the fertilized egg could be out of the membrane after about 80 hours. This was
the first report on the changes of embryonic morphological structure of D. holocanthus.
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1. 5|8

NEER i (Diodon holocanthus)3J& T8 H, Uitk )& (Diodon), 164 5MMF HIEEE, H
PRI B S, A7 HMEf s BARE S RIS A TE, A S A S T A i X 2 KR, ANk,
TGS . NP N B, WA RITA AR DU L R R sh ) S s A T ME S e B, L PR o
%, MEESTFENREES, RZWIHYE . H AT/ R EORIE 450 B, REEREE R

AR, BT ReEEAA R 4 OMEANE, T AR RS B 0GR RIS B il 4

F BRI T 7 WM Eg, WM. H AR e s W R i ( Chilomycterus  antillarum)
FNYF B A HU i Chilomycterus schoepfii)3E4T T 2232 (Hiroyuki, D. et al., 2015) A5 #T AFLP F1 mtDNA I A Bt
E BT AR A 22 (2] o HORHSE K AR Bt 7S Bl i B BT 287 B R AT T W9, 3R43 T 776 kb AETURZEH[3].
A TE 7N B A Y K b ) RE A AIALE], WS T R A A R K B ) BhRE . )% R E DT B
SO RS TYGEZ 4] HARZEE R LI, 5 A0LLE, /KL 23°CRLE, {H RS 2P 2
NPERI G HARE A= SR AT (5] 28T, #E EAT, RN TEE 7 e i, X iE—
SERERE b2 7 0 il i - R R iR A

NDERIN G G AR R R AR e, RAAW R ERRE, PrRla sk A, i fiAs
MK o AW TR R R IR BT AR S AR, il N LY HIE — R YRR R A T, I3RS
SRGON, EFEH A AR PTG OE, MEIR ISR G R B BIRHIE, DU — B M IR i A i B IR
RS,

2. MMEHE
2.1. BASEUEN
28 o WO 391N BERU L 26 56 66 (0 1737 U A RO S5 11, PR IRR BLAE 600 g LLE, fK4 20 om LLE,
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WRFRTCAT, AN 74 i B A 7S B ik Ay A T Tk S L, 7R N TR B E W BT A B I RCR,
BRI KR ER N 28~32, R JF 28°C~30°C, pH 7.2~8.5, WA MAFF > 5 mg/L, Mi/KIAFE, HIE 50~80
L/min; FRFEME R 4~5 m, 7KK 1~1.5m, BEREEAN 1~2 B/m’, & HEEREEIR. £ TYIFR%0
NIEEERREL, BEEFEIN, PRUNETE 3~4 NkERIEE —RMAMIER, MR, ALY KR
L, T 18 s LLEE IEFK, 256t E A= O TSR st i 5, FH 0 I RIS 455 1 P AR /K T B ) 325 50 .
NBER P AR AR R R EE/AE < 10%)4 19.4, MEMEAKE N 540 g, 74K 21.6 cm, F7UIZ 4.33 Jiki,

2.2. WBEKR

§E7 A3 1) AAS [ B T TR o 22 IR BBORE , AL IS [ 3~4 R o BRIRBEALAIER 15 KiS2 KGR BEAT M 8E . LU
SREATA 50% R AR B IR PR HEIL SR I TA] . IRJIGAE Olympus fAHL 2L T W% % I J )T
BHRHIE, 8. CREMRA B AL ) Olympus DP71 R E SN Canon 50D S AHHLIEAT
LR -
3. ZRE N
MR%xE

Jl 2 RN R ER Y, ww e ON, JotiE e, RAERMER 20~30 4>, §4E 1.697 £ 0.376 mm, BIGKE
IR 1 S5E T (E 1 EOEECN 100 £i5).

Table 1. Embryonic development of Diodon holocanthus

= 1. RENEIRAE

REW RERA KRB RHE Kl

development stage development time developmental features plate
AL 0 min JEAE A
2 AN 15 min IR — IR B
4 2P 35 min JEALEE IR A C
8 a3 55 min JERLSE =3, TER 8 RN A i D
16 4 1 h 10 min JERLSE Iy, TER 16 A4 E
32 4H 1 h 35 min JERESE LRy, TERR 32 A4 F
64 41 2 h 05 min JERLE AN, TER 64 A4 G
S 2 h 50 min GRer R, ARES RAERIRAREL, i SIS S 0E H
NI 10 h 20 min JHNG S 2RI, /SRR R I
J i 3 13 h 10 min ENFALENG)E, TRIIEZ 1/3 J
JE i b 14 h 20 min IR T EIEA 12, HIURE K
JE AR 18 h 15 min ER TIPS 2/3, HIURARAETY L
ELER ] 21 h 10 min KT K 2K BT, SRR TR M
JAFL 3 P13 24 h 25 min JFLAE BT, T R N
FE I 27 h 30 min R I IR O s 73 55 0
Lok 35 h 20 min OBk p
JUL PR R34 40 h 35 min JA A (R B Bl LT 4 A A Q
SEAk 74 h 10 min AN A T3, B AN EEAS N NS 5] R
BB 83 h 10 min FEHBSE B, REE RS TRAT ) AT ER AN A B Ak 5 T G S
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Figure 1. Embryonic development of Diodon holocanthus
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FHACUG, BEEAM R RrL:, BE S, WIARF 2R, IRy, A2
NWEIRGEH, RSN, S MR EAR /), IR GRS A IRE A, B AT MR AR o

56 13 h Ja, HIRITaR AR T AL, B AT N SR 9 s AEIREA GO I RE R 5
PR 172 BRI, RIS, BRRREEAN R, ZJE IR, fEEBARY, RIARR T
TR IRAL, FFIE IR HETE -

SAE 21 h 5, IRARR T RS THIRINE, TRt B JEBEE BA ERARRE, JIRAR SR
MY AEEES, A2 S T R, B A R AR B T e B, AN R R FLEt A

K& 27h A, RFSINEE, AT M BUNLA RN, IR, AAJE, Al B
A LB, EAHIEIE). BORMIEIK TS, JBEARIR, AL NG, AR
T4 h )5, BCHTTIREES), DL AR e i on B i .

4. g
4.1. "BREE A T5E

NLEEEAR RO EEMYIML, SEakgrRmbiG, ERBMMEEKRERKE, Fop
b, MEEE U RAEDRE IRl AR, O TIRELE SR T R, B IR SR A AL I N R
JERNEE SEARRIEE ARG — R, RO R e 51 R, A AR R I B AR SR AR
ARSI AE /KR 28°C~30°CHEAT, TEF7BUAT 1~2 R LIS B NBERl A 3~5 FEMEfiE 1| AT A,
MEIEME A= SR . HAREZRFRI, S ALUE, KIEAE 23°CLLE, fH RIS R SRS
PRIl FAHIE A= G IAT NS ]e ASBERIEERIIRAT (4 K 2.84 mm AiAy, AMATESER} 2K b i JE 55/
(6], RLHFE W e et a G 2, ROl E B EOR I O EL B R, WIRAT T DB F R Bk
5 MEAT) i = A ER AT SR AT A K IR B 2 [ 7] [8] [91, /N BRE s i £ FF T A T2 (1.1~1.3 mm) AR X — gk £ 2%
WK, B 44A(0.4~0.6 mm)EEE HUAR 5 /N0.5~0.7 mm) FIAR 2 2 55 4 e ol 7 MR (L B £ T DA £ gl 1t
ik, AEAF B BB B AR TR A m, SO RIS IR B AMIE L TT DR A A By, BEJR
RIS HE B AP IR 53 26 M RO AT f A B O B e . A EE T AR i, NBERIEE N TE B HASHANTE
BHEARERAFE A F AL, BARNGEIETE &7 RN 5

4.2. AMRIEERLEE

74X e 52 KR B 3k B AR A SRR B R LA, T PR DR 3R T B9 R % 52 RS 2 2 S B s ) R
[10] [11][12]e EASSZEREHFE 28~32, JHJE 28°C~29°C, pH 7.2~8.5 M1, ZASINLITL) 80 /N {H ] H!
JiE o F At B 52 R BRI 7S N AABIEAT I ARSI 7T, ELInAE KR 18.6° C~21.5°C4 1R, ML 7% 139 h
[13], M5B RGEEZIN 169 h [14], HAHEFTH F 7S BRI A0 I A A 1R K22 5, R IR AT BE A& FRP2A
[F) 5 2 AN R AL LR R S, 0 B AR A5, R B R AT TR, A T B2 SV B 52 0
Y IR E, MRE S SECZREI R B &b ORGSR I8 45 v an e N TYIFRF 5 AR
FEER, RSN RN, VREKT R R — Fr, MR R, AL TSR A 2 A KR, DA R R
WS RINEE, MR

E&WHE
S 2 B MR TR A BRI 55 %(2189-2018).
S5 3k
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