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External morphological characteristics during the
embryonic development of Portunus pelagicus

LIAO Yong-Yan"”, LI Feng', DONG Xue-Xing?

(1. College of Fisheries, Guangdong ocean university, Zhanjiang 524025, China; 2. Yancheng Institute of Technology, Yancheng 224003, China)

Abstract: The embryonic development of Portunus pelagicus was studied under laboratory conditions at a water
temperature of 25-26 C, salinity of 30, and pH of 7.8—8.4. The embryogenesis of Portunus pelagicus was divided into
six stages: cleavage, blastula, gastrula, nauplius, metanauplius, and protozoea. Embryogenesis lasted about 300 h post
spawning. Eggs began superficial cleavage about 28 h after spawning when the nucleus appeared at the surface of the egg
till the egg divided into 16 cells. The blastula stage was observed about 40 h post spawning and gastrula stage appeared
when the presumptive endoderm and other cells near them invaginated. The fourth-stage of embryogenesis, nauplius, was
characterized by three pairs of appendages appearing about 90 h post spawning, while metanauplius, the fifth-stage of
embryogenesis, was characterized by five pairs of appendages, which appeared about 110 h post spawning. The sixth
stage of embryogenesis was protozoea, which was characterized by seven pairs of appendages appearing about 140 h post
spawning. The compound eye, heart and pigment cells were also found in the protozoea stage. After the natatory seta
formed on the top of maxilliped, the protozoea developed into the zoea at the time of hatching (about 300 h post
spawning).
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Bt(Sanchez et al, 2005), DA ifij e 8 S mF 5T (1) 2 EL 40
Ik 2 —(Séanchez et al, 2005; Petersen & Anger, 1997;
Giménez, 2002; Webb et al, 2006). ik & KA
SR, R RIE G R B IR e
RGIE AL . A7 T8 (Scylla serrata)(Wei &
Luo, 1986). H 4% % (Eriocheir sinensis)(Du et al,
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1992). — PR 71 (Portunus trituberculatus)(Xue et
al, 1998; Xue et al, 2001a; Xue et al, 2003). Hb 1%
% (Potamon edulis)(Pace et al, 1976). %)= 1)
Pilumnus novaezealandiae #1 P. lumpinus(Wear, 1967)
SR, BATENRIESHIAR . wilgiR %
(Portunus pelagicus)s& J& 11515 254 ] (Arthropoda),
FH 7 W '] (Crustacea) ¥ F' 44 (Malacostraca)(Liu &

BAEH T BUKH(1965—), U3, IR, WIFT5m: PEACTAE-E VLR DRSS & L) . A2
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Zheng, 2009) + /& H (Decapoda) ff & W H I SREEE B R

(Pleocyemata) #2 ¥ # | (Portunidae) 1 1 & )&
(Portunus) (Li et al, 2007). ULEE(APRICHEE ., ¢,
WBE, oA TVE R -EN I MR, K
PR, T H £ 58 18 2% (Bryars, 2006; Liao,
2011), 2 VUK — B B2V R il T 7R I DY R
LG Z —(Williams & Primavera, 2001); {H 2,
ORI TG T7 ST, B S P w
2P0 IR B IR 1R 5 Wi 41 (Liao & Zhao, 2001),
JWIE R B LA TT T AR AT RE . ASIR T
MAMEE T AR TR IR A B AR, AT I iR
TR N TEFRMABRAKYS, Il ABERIEIG K
e B Ci S 2 T /il S A N

1 AR5

1.1 #R
111 SEEE SEEIWHL RN, A% 80~

120 g, PfHESE4s, W00, oW, LA EAY, T
MREE RUf. Rk, RAEERRE.

1.1.2 gk M KI A, YIEIE TR 400
HZbaa M it yg, HIRS B Rk A K i 6 5 48 30
5, pH 7.8~8.4.

1.1.3  BEFRib SRl R Al = N Al i
AU, FRS y 1x1x0.8 m3. S FH KIS Ve IS,
FH 20 mg/L FAf R AR TE BE 6 h, iR R
WRARAN VD, Kife 0.1~0.2 mm, SoH/KIRE, Fik
HZ90, PR 20 mo/L SR RRATE I B8, Y
M. B3R HQ908 In#tukE, Thk 300 W.
ISR 1L A-6500 %Y.

1.1.4  FHRL 0 BT AR KT 3 1R e b TR AR

1.2 A%

121 SEEEMEEE MR Y 5 om, &
FEANHA 80%, Hi7K H FRERSAE B 25 kY, Ik
K2y 30 cm, 2 SCIN#VEERR, UREL AR, W
s 4 mg/l. Bhik 10 HMERRAR & KL o i
NP EATR A, KRB 12 °C, 2L,
PAHJE, A H AR (25~26 C). SRR
B N(25.540.5) Co 1 R&HMHE 2 &k, 254
8: 00—9: 00 #1120: 00—21: 00. HLIH&E g
1A T 5%~10%, 8: 00—9: 00 ¥t1H, 5 5 /H & 20%~
30%; 20: 00—21: 00 #&AH &, i 70%~80%.
REA TG LR e WK 545 o 3K i 28 TR, fF
HEZ=NT 1°C,

1.2.2 SRR R HOOEE M ER K A S 1K O A
O, KA RECERAT R g, P RAT S R R
2 K, AT N IR, RENERL A 1R
1.23 WK ERIME HATHGRE WL, H
BFRUD SN, TR B R N SRR iR
BIEOL, SZREONON AT ORI 4 h s —ik, 2E
JEHILLS 8 h WM. FMsR I MIRELS, R
ez s s B A K

2 & R
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2227 20 d MG FR, M4k 6 HoREHa Y, Huoy
RIE 60%. EEEATER R 4: 00—6: 00 j=Ol. 2
B ORI, ANFEENTIREEE AP N, i T
ECRE IR, HE () 5N A R BB b R A
bR B MM AR (& 1),
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Tab.1 The color variation of egg mass during the fertilized eggs and embryonic developmental stages of Portunus pelagicus

LRI H SR GRS RIS 314 1B O [ (e
Items Egg mass color at fertilized eggs and deferent embryonic stages
v RN ) ;. ;. SRR YA
RETM g s i EE R REN L A
Developmental stages Cleavage Blastula Gastrula Nauplius Metanauplius .39 Early M52 341
€ggs protozoea Late protozoea
R A1 R, ey i) Sy il Sy i KA K, R, A
Egg mass color Light yellow Sallow Sallow Sallow gray gray Dark grey Black

22 EEBRTFERREAENE

WERE = ORI, 52 ORS B T 2% OB 351 55 4 52 fs )
B, SRR . RIS R 38 IR
BN R AR, B BRI AR K . SR O
HEIEASERIEAT OIS, WAFAE— 20 28 h [ 9R%Y

A IOKIE 25~26 °C).

221 UP%d(cleavage) M/Kilh 25~26 CHY, GFf™
ey 28 h Ja, SZRGIPATER —IROPL. TEiREAR 1R
YA R ) R B ON, SRS O R A T SO A
SEA IR RTINS . B — K B 44 i ) — A%,



6 1 BUK 55 IR IR IS K % 659

W&

SRS AN 2R (B 12 1), 5 ROIRAESL
K ARG I 4 BOASARSE )5y, Herh ARG
53 G ORI I, UL, SR R A o
B IR AR — RN 54 2 h(B] 1: 2). &
16 4 iH, SRR L BRR(E 1: 3). BI 7 HIZY 40 h,
BUZAHEN 256 411 1: 4), IRIRR & ERE .

OO

K1 iR 7 O3 o5 2 e
Fig. 1 Embryonic development of Portunus pelagicus
from the cleavage to nauplius stage
1. ZE—IRYPZ(first cleavage); 2: % —IkUF%4(second cleavage); 3: 16

AN Y1(16 cell stage); 4: 256 41 i3 141(256 cell stage); 5: ZEJI& Hi(blastula); 6:

s k30 (gastrula early stage); 7: Jiizilf](gastrula stage); 8: Uit fE
Wi(post - gastrula stage); 9: JC 154l W] (nauplius stage). Al: /)Ml ff
(antennule); At: Kfiliff(antenna); G: J5ifizz(blasto pore); O: FLI:JEIE (TR
L) (optic lobe); M: KFii(mandible); P: i 5 P IR 2 41 i (presumptive
endoderm); T: [ /i J5 2 (sl 8 52 J5L S #2-45) (thoracico-abdominal foid).

2.2.2 i (Blastula) FEMRIIOIL M RIS, Bom
RA, GPERE KON R, B A AR YR 45
(B 1: 5). SR ff i O HE S e IR NG L, 20 %
— RN, TR T I ) A O
TR FTIHTE, Jo A RS T . 3 P Y B2 A S
(1) B 5 e (R g iy FE E R (el R S HE IR . HEIR S
W, HIARST SEEE AN . BRI RESEZ) 20
h.

223 it (Gastrula) 4/Kih 25~26 CHf, 52
REORHE R ARSNT 60 h S5, O A — i 1 O i 4k IRl
VL — S BRI IR, 51 s ok AN B s, RSB e
J R o 5 BHAR ) S5 1 A, ) T LA

HECIR o8 82, B T2 O )2 4 i (presumptive
endoderm), iU P VR J2 40 AR HE A — Rl S 50wl W OIR
(B 1: 6), e 40 g 4 1) e b v

T PV J2 4 5 4R b 3 ke 1 40 i — S Y
TERUE AR (K 1: 7). SRR, ks
REWNH . BERIGRIRE, X4 RA W 52,
PR AAFHBERGE AN 5, B i 2 ARt
JRBEAT IR AR 2 ARG IR AE(A] 1: 8). 13k
B RS R AT, 1 RIS IR B G, TR
Ko WEMBIIRE, MG E TG XA 43 O i 3%
TESBAG SR . AR 5 MRS 2 ], Ko R A o
Je R, BEIG, KA R AR R i 5 R i i
Z . Zub, RAGAMISRILAT 4 X 5 1 X
CUALNE S N 1) E - SN DGR (5 S )
KERIE e @A MBI 5 o Bl /) ik A SR 6 K i
£ RIS SR ) R 2R, IR EE N TE T 2l A4 (.
1: 9).
224 T4k (nauplius) 47K 25~26 CH,%
FE IR 52 90 h, /Ml A B B AR K ik A i A 5 40
M JROIE T T e /MR A AR S R0 3 %o B JE SR
FIER, bri&E IR G EANTC T8 AR B (] 1:
9). MU BREE L Mk SR L RS A D R R K
FEBH 20 o 2N WO, 23 R Mk A
K S F S K50
2.2.5 gk (metanauplius) /K 25~
26 CHf, MEHAA % 110 h, BEXNJG LT 4R Bt .
K e, WG IREERT MU SE G B 2 0] B s
5, AAWEE N 2 0N E, RIS —/ N
5 /NG MR IR IE TR T 5 KT R, 37 HH X
B JEIHIMEIEIA(Z 136 h), IRFTIHUA H I
ALK, AL K B B ) PR S A
(¥ 2: 10). X—H MBI R RE B D2 5¢
J, TR A R fiE (e 90l 2 BT ) B A K gk AT — BUE
VSR N0y S=puy 8
2.2.6 JEFIRZ) K (protozoea) /KR 25~26 C
i, WG G2 140 h, ZENJREIRGAR BE. 2 %)
ANFRG T, IR IS AN S e fE Kt 2 X sie
JREZE, PIICA B8 —5iAe, AU 35— thi ik
MR T 7 P, B ] Wo 5 (B 2:
11). JEMOMRAE, Ky, WisR N, ¥
EH 6 . Sk SRR A, A AHE, K
S AR B A HE A RS 1 £ 91 e e
R (B 2: 12), BEAG NG R 6 W A2 i 1 TE
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(&l 2: 13), {EiALHT EREIE (K 2: 18), Hithh
TREL R BT AR B, Rk B 4at 180 h
J, JFURTE R E (B 2: 13, 14), BfJ5 HBLL

Kl 2 ERR 108 )5 T Ak SR ROIR A A L
Fig. 2 Embryonic development of Portunus pelagicus
from the metanauplius to protozoea stage

10: JE 4RI W (profile of metanauplius stage); 11: JEECIR &AM
T ¥ (profile of protozoea stage); 12: JRURCIR4h A 5 HIR €2 2% T b 15 T WL
(dorsal view protozoea stage with eye pigments); 13: R IR 2h 4D BEIE &
(protozoea stage with heart forming); 14: JFUiR 40 Lo Bk S T W (profile
of protozoea stage with heart forming); 15: stk 4h At 2% 3 G It
W (ventro-view of protozoea stage with pigments forming); 16: JE#&:IR%)
A (8 25 1 391 75 T W (dorsal view protozoea stage with eye pigments
forming); 17: J5 i IR 40 #4 B Ifil M (ventro-view of prezoea stage with
pigments forming); 18: [ R4 A4 i W (profile of prezoea stage with
pigments forming). A: J2i#(tail); Al: /Ml fi (antennule); At K fik £
(antenna); B: stlX (bright area); C: &M (compound eye); H: /Ly ifi(heart);
M: Ksii(mandible); Mf: 25— (first axilliped); Ms: 2 %l A2 (second
maxilliped); Mu: 85— /Nsii(first maxilla); Mx: 28 —./]N5li(second maxilla);
Pc: & FE 40 (pigments cell); T: JJiE )5 3% (thoracico-abdominal foid); Y:
i3 FE (yolk sac).

Bk IO BA TR E BB A, RN E LBk
BN LR G TR B IR I TR, sl (R AN S5 (R 130,
WL 20~30 K/min. 2D BEEE 10 h 5, {64
EAMITUEIE (K 2: 15, 16). {0 240 i kit
JR BGOSR, 4 80 Y/ min. I fif Lok 2] i
HTIE 150~180 Y/min. BEEIRIGIIR &, 0 &
g, S, I EE REER (A 2. 17), o
BRI o A A HT S50 20 A AT 4, DN
PP BN = BB 7 X, /Ml Kb
KGR /NS S/ S, BR TS
(E 2: 18). WFALHTIIIRAE N JRORARIK 1.5 fi5 . JRI%
ARGR L T — R (L) J5, 2 s Bay il
H 4 FRPPIRNIE, TERCE— )RR 4407
TR T RGN AR A S, 4024 300 h
[/Ki6.(25.5+£0.5) ‘C, £/ 30, pH 7.8~8.4], WFHEH
—JRRCIR A, G R B R v T ) LK 2,

3 it i

31 BEAMBREREHSH
CA MR BRI R B I A G —, &
VR ARG & 90k 3 W(Wear, 1967); i H R % IR
G R E 20N 4 Wi(Pace et al, 1976); =k T4 iK1
RE M 6 W(Xue et al, 1998) 5% 9 H(Xue et al, 1998;
Xue et al, 2001b); THLEBEFIRIG K F 70 6 3]
(Du et al, 1992); #f#(Scylla serrata) I Ikfif & & 4>
Jy 8 W(Wei & Luo, 1986); # A\ JELEE (Chionoecetes
opilio) IR i & & M 434 10 HALL I (Moriyasu &
Lanteigne 1998). tHT-7r %, brifiAgt—, FHUR
I FCEAE AT IR IR R T TGN, H e
T 2R W 8 ey 7 B0 b 23 Ok IR G R 400 RN IR iR 1R 91
(Sanchez et al, 2005); Sl B [ HR 405 18 JIA )i < 1t 0
AR, B Ay ok LR (3 (light orange) i FE (10
(dark orange). =431 (black) Al 1L 31 (hatched egg
stage)%s 4 #(Moriyasu & Lanteigne, 1998).

FR2 EEBHRTEE 25~26CHERA B B HAFTERTE
Tab. 2 The comparison of embryonic development time of Portunus pelagicus under 25—-26°C condition

R R & T 1 7] Embryonic development time at different embryonic stages(h)

L H 3 - - i
Items [k ES3in Ji a1 T8k SR Yk SRR A4
Cleavage Blastula Gastrula Nauplius Metanauplius Protozoea
FF4G ) Start time 28" 40t 6ot 9o 110" 140"
L5 IR (A Finish time 40" 60" 90" 110" 140" 300"
FF4L2IN ] Duration 12 20 30 20 30 160
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W&

2 H RIS P iR s 5 1, % G
Gk R JRRERAIR . BRAR L REIE
YR G RAR A R YRS S 445 (Du, 1987;
Schram, 1986; Anderson, 1982). iX i, T 4hk.
JETTHE JRRIRGAA . BRI E YR, 55
AR — R LW P s s AR B i 2R
RO, . R EIRIG R G, R
ORI EE IR G e B I R N AL FE O 2 (cleavage) . B
i (blastula). J& /7R (gastrula). G5 444 (nauplius) .
J5 751 44 (metanauplius) . 5 #%CIR 4l 44 (protozoea)
&6 MREW. AR rEREKE, %L
I 6 ANFrBLAT 3
32 BEAMBRASIRPHAETHRIRZ

RMIa R E T, ARG AR R E
A F AR AN AR o W= H R B 2T (1) 52 K
N, PO, BOMEEHE, AR s (ORI ) 52 R

GRAS). — HAZRGORONZY, NG AL b B i
B, LA BB B R, K 2 oA b (O -
W) o G R 7 4 B IBE 234 B CIE S G- 5 TE 15 %h31),
B . IRIG RS 2 Rk, TR AR
(I, A NG R B R B R, Ok B
BN, RN ERL (R 1), FTLL, 4%
PRSI, AR, NREHERIX BN IG K &
WIw, ARG NG AN R ARk, R AT 8 2R () R
Jt6 & & 013k 47 R & 2 51 (Moriyasu & Lanteigne,
1998).
33 RTFEREEBLMKRABTIILER

TR R =R TR E B R ER T
R (Portunidae), Az AR T EE R P01 TR
JE R T )& (Portunus), H: IR & & R R 3 A AL,
TR B, WK R AR Z
H AN O 3,

3 MTBER=MEMIRELEESEBRIFE
Tab. 3 Characteristic comparison in embryonic development among three species Portuniade

MR TR NEAG R R AE
H 5 15 Characteristic in embryonic development among three species Portuniade
Items LR T 18 PR TR P
Portunus pelagicus (This paper) Portunus trituberculatus (Xue et al, 1998)  Scylla serrata (Wei & Luo, 1986)
IRESSsI1p ] Kilt 25~26 C, Kilt 12~19 C, JKili 18~28 C,

HhJE 30 1, 45 28h
KGR, 55— IR IN LA i i) — Ao

Pre-cleavage

o SR A IR, IO oA
g B4 G M ZE R CIPI A (20 1: 4).
i SR M GRHEE 150 h B LET R & 58

4, WA REGHEINRE, B5A

Compound eye LB P AT AT 45 T 55 R A

i SHEEE S B, JFH
OB A A S IPTAN 1 2).

N 20~25 I, 4124 52 h
HIMINEL, 55— RGN ZdmE g T

$hEE 20 I}, #1416 h
SO LI AR 2 (2 1
1), HIREIENUOVIRIEINE,

SEALUCRIES )\ IR 2R TH N

i IR 64, AW AR
2 2 A ,
SR, 24 h R E5E, I, ESLAT 3 d BT

B A AR B e

+o

M 3 AR ATLUE Y, R BN =FhEE R
WRRA AT 0 I ZE R, IR R T A 5 ZZ AN K
SAFAE— L8R R DO . =Pok 1 B ik vk
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