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(1. FEZKRIEI R B ST T 266071; 2. AR KRR 5 A fr s b
¥ 201306; 3. MHETKZHISET A 264000; 4. IR SRR S E R LT E
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266071)

HE 1 7 K E i (Octopus wulgaris) F i 4h R £ K K BHAE, EEAKRBREHLAGT, R
T E 1~100 B E ¥ B A T EAE, Fxf1~40 BREM B AK, Hik. K. A%, K=
BEKMARHENBHTTNE, £R 8, £HE N 30~32, Kifh N 186C~260C &K T, Wi
¥4 74 2K 4(3.06£0.11) mm, KMo AN E EANEw O R R e, 1 BRAFHET
HEf, 17 BB M T 4B R MIT, 35 AR BEH BT REEE, 60 HREEHEALRET LA
f, 80 HIMhE B 5 R EARE, 100 B # MRS, SBRELXTRA, BAFLES REEA -3,

FREW, EWPHA-49 BHR)RFREF, RESLAKETFERX R, # y=5x10%-
0.0009X°+0.0072x-0.0132; 4K 5 ffik £ ~L 7 @4+ %, # y=—-0.0012x°+0.0492x+0.0243x+0.2179;

Ak RE FKJRK TSRS B E L7 Bk &, H y=-0.0001x°+0.0105x°-0.0122x+3.0562 ,
y=—2x10""x*+4x10"°x~0.0004x+0.0034 , y=—0.0004x°+0.0247x*—0.1037x+0.8214 , y=—0.0004x°+0.0124x°
+0.0749x+1.4757 . y=—3x10">+0.0025x%+0.0354x+1.4026, 1K I & = KA 4 Fu ik 4 4 AE 5 5

B, BEMEME T ANFRE . R TH . B RAE A4 8 4

KA B, BRMAH; BARME; £k
hESRE S917.4  CEtERIDAD A

HLIH (Octopus vulgaris) @ T #4&sh#1 1 (Mollusca) .
3k JE 44 (Caphalopoda) . —fiffl . 44 (Dibranchiata) . /\ i
H (Octopoda) . 17} (Octopodidae) . )& (Octopus), J&
WEERLTERIE, T2 o0 A0 T A R I IR
WEGEIEZ, 1988), HIHMIEREE, EHR+E, 81
PrlEthm, BEATEEE, ol 5, AAEAHISE
I WCSEENVERT, TRZ TE% . B EA A

XEHES 2095-9869(2019)05-0145-10

JL(BUK #55, 2006) . 7~ Bt K (Boyle, 1983; Iglesias et al,
2007; Garcia et al, 2006) . &L= (Mangold et al,
1973; Roo et al, 2017)F14: | j# i (Mangold et al,
1973) 55K a5, SRR ELWE T TR 38 S5 5 i il

AT, TR AEY Y 57 RS R K
GRHRERZ T, NTEFRMT, SiRTERIEIE
K2 . FET- MR, BHAS T B 3G R A b & R
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(Garrido et al, 2017; T P74, 2017), EAMFL2EH
MABE A A RS 37 5 7 T B R R T R e T
{E(Garcia-Garrido et al, 2012; Garrido et al, 2016,
2017; Nande et al, 2017; Roo et al, 2017), i ¢ T ELA
FUIE SRR AR R R AT 08 o [ P 0 FLIE A5
ML A5, 2% 7R ik 45 (201.2) F1ER /1N 45 6 (2011) 43 51 %of
T 0 A ) PEORE R D S A A T T RS, (LX) L
WA R A K& B RRE B 3 AR R o B = TR AR 9 BT
Bho PRt , JF X Ul F LR AT SRR 5 AR KA
J7 T IR o b

ENTED U - SN EN N R RN S NS s S
(100H )i B IE S K E , IF XT84 B Be e A8 4F
HEFEAT 3R FN R 43, X 1~49 H #& 2l A i) ml 2 Motk gk A7
DU AT, DA #b 0 50 56 2 F0l F 0 AR KR B FSE
TR, BEEE AR EY A, M E NI R
N TH EEAR T RS H TR,

1 WS 7%
1.1 ##

FLESEIRT 2017 4F 7 H R4 A WiTT4 e JEE 1 ifg
B, 38 K BB B 5 T KRR T AR T
TH:E, ¥iF40d )5, ARSCE=O0, Kr=opsaik.
P R S — ok e it K AL, e B 4
M/ 3E AR A 11 (Ruditapes philippinarum) . 1% & 7K
h 23.7°C~25.4°C, #J&H 29~32, pH Jy 7.8~8.4,
H 4K &4 100%~200%, 51k 21 d 15 2| 9) 84 ik
12 A&

P Al 2 AK I (6 mx2 mx1.5 m)fh s E,
50 H # /i, 7K i 28 {1k 75 F & 23.6°C~26.0C , 50~
100 H #% , /KR AR fL 75 4 18.6°C~23.0C, LN
30~32, HZFA, WA ST =E>5.0 mg/ll, 3H ]
HKEEE, AHIRTFIRHOK, H oK & H30%~70%,
JEIEEE 1000 IXLL T . 0~15H i#% % W i L (Artemia)
T B, 15~50 H #4510 i He TG 1 4l 1A R (A R A
50 H #% J& 45 M2 ' ¥ ] 5 i (Potamocorbula laevis), 7t
K K12~ 16 mm, H 20K,

B HE WML, 1~49 HIREWY, &M 1d7Edh
BEMLEC 8 4K, 50~100 H {4 FIE 4R 4 d FEHLEL
5 B4, FH R (AR EL T CX 23 #) i 1) % (R
Jt ZSA0850 AR IFic FH A F L. 1~49 H i K
W, AR e ek K. IWYE . Bk fi
SR O S 2O S (IR = ol R N 3 | TR N
o 0 AT T BIR LD A W T 2R T K 43 o W T

4K (Total length, TL) S0 AR A0 v 2 i 74 fe 1 it
(IR RS 5 T (Arm length, AL) Ay Z0 i (4 55350 28 T o7
FIPEES s K (Mantle length, ML)y ZLHE AR i i 2
SRR AYEE RS ;. A 98 (Mantle width, MW) >k ELi IR
SSHiLE= (SIS

A

Bl 1 B SR (5 &, 1991)
Fig.l Scheme of morphometric measurements of O. vulgaris

1.3 HiESH

S B SR FH Excel 2016 F1 SPSS19.0 #5440 34,
e RN KIE Y PR EOE R N e fE i 2k . DT
PR | 2K WA R H KR DR ROk
TR LM 2l A0 A KRR (2R 1K %, 2017)

RO RN N

(1) Bk B} 1% 4 3% (Instantaneous  growth gain rate,
9%/t)=[(InLo—INLy)/(t—t;)] X 100%

(2) b i} 1 3R (Instantaneous weight gain rate,
%lt) =[(INWo—I W)/ (t—t1)] X 100%

(3) H ¥4 K-t (Average daily growth gain, mnvd)=
(LLo)/(t—t)

(4) H Y14 & & (Average daily weight gain, g/d)=
(Wo—W,)/(t—t1)

K, LAt BPZI 2K B SR (mm);
Lo i I ZI A . R EUFS ; Wy ty I 20 B 44
H(g); Wo oy to B ZIA R EE () o

2 #R

21 FHBEEESZERHIE

211 AFEEA WAL SRS AT A1 BT
WO W sERe, AR DEH AR (B 2a. B 2b), K
WS 52 B ¥ 4 A Y, K424 (0.842+0.019) mm,
JE A% °M(0.801+ 0.002) mm, B i BEYY i iR, e
9 h AT BEMCISE 5 )4 P O o A4 B A T AL
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AR FURS LI % BT A OE A K5 7

P FE R, i AR Wi o BE (B 2w) o

1~2 d: bl dfFiEFOEE, 2K 8 (305
0.11) mm, Wi K/AHK H40.40 = 1, AT 5 kiR
(Kl2c), AR ERIMER R B TC 6, NHA 8
RBEH, A RIE R R B 16~20 150 A 5 Sk
WA T~-9NR/IA— . EIEDE ARBES, L
A2 IE S IR R B s £ Wi K/MHEIE, i B3
S 3~AN R BEH, AW w A E(E2v); O
BRIN T ARk, THAL PR DL G A48 B S5 A0 B 5
OB SR/, HRTH AL TE L (B 2X) 5 WIIRE A0 vl 7E
K A E G SN, AR AR AR AR R SR, B IR
TG SIBE I BEES ;s A5 B AR R — K2R, SRR T,
Mt b, 2RUAIRE, ek,

3~5 d: BiEbARuEIFHAK, HIF AT B L
£ BRMZRETHEE 8~10 F, MK, MK, WHTEES
WK, (AR BERCON S R T ol WL e,
AMTEINR kA, AERFIS., W5 5 KA 2d),
PN BB C IR s Be (1 2y), 4K R (3.33+0.10) mm,
Wi o 0.44 - 1, &K HIK R4 0.07 mm/d,
2.1.2 AR iE % 7~25d: AR, RFiE
JERE A, i b0 2 5 WA EOR T & A 2 17,
KT 3D AWK s WAL 25 d([#] 2h), Kb
W BB & 13 4, 2K R (7.51+0.44) mm, i
KK R 0.745 ¢ 1, &K HIEK 54 0.224 mm/id,

27~33d: fAfRTy iR E Bl 2 (& 2i), ML T
M, Mgl e, i L R 4k L iin; %4k 33d
(K 2)), Wiz s 2 i ik i e (1 22), ik
BB 2 17~19 4>, ©K4(10.15£0.28) mm, it/
MK 11, K B8EKEHR 0.250 mm/d.

213 AR RAEY 35d: Mk 35 d HEWS (& 2K),
SR AT 3k 60%, BIVIA Sk LI &y (A 3k A HHE 055 AT
B, 4K (10.76+0.48) mm, i K/ R
1.04:1, £ KHBKE N 0305 mm/d, FEW A4
Bl 214>, WRBPRE IR, AT B A T RE S

37~49 d: MARIEH ORISR, TF& 0] i
IR A MR IATY i (A R BEHBUR IS £ 5 94k 49d
(I 20) , FfEmE I 534 25 26 4>, 44 4 (15.1621.10) mm,
Ji /K e 151 ¢ 1, 4K H 3K &2 0.329 mm/d.

52~60 d: M A&7 &6 (0 2 BEH iR Ak (&l 2p), 1A
7 a7 WS 3L (K 2a) 5 i SRR Ak,
AR . 2>3>4>1, 5 ifRHAE (E20); ##{ke0d,
2K R (17.95+1.71) mm, Bt/ 8198 1, 4
K H K 580,299 mmid; W Bt IS BE 73855, 763t
JEICFT TR s 2

60~90 d: M {AFIGEES 5 R BE A, H AR
Z (K 2r. K 2s), KEBERBEHARIL, (K650 H L
AR e @, OS5 EIAMR ; ik 90d, &K
9(31.02+2.01) mm, MEt/MK S 2501, &2KH
K 0.436 mmid; 58 % IR G EZ I IR AR
214 % 100d: A& 100d(& 2t, & 2u), 4
4 (42.51+2.63) mm, 41 HIK &N 1.150 mm/d,
iR L 3.63 + 1, 5 AR Ly S — 2, HEREAE
K BNBRPERRA K B RS, HIEASRHEC 5 BUAR E —
5, dEALIEEEL

22 BHAEKIER

HIE R & W B (0~49 d) Y 4% 300 A K A8 AR L
® 1, AP ERBON NG, 17 Hig 5 R KR 2
bn‘y%o
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Fig.2 Morphological development of O. vulgaris larvae and juvenile

a-C: WIWHTIE; a: &AMPEHE; b: 7h; c: KEHMPHEN; d-s: HEMY; d: 5d; e: 9d; f: 13d; g: 17d; h: 25d;

i: 29d; j: 33d; k: 35d; |: 37d; m: 41d; n: 45d; o: 49d; p: 52d; q: 60d; r: 80d; s: 90d; t Al u: 100d

gl v PIWEAFEEME; we IR IE AR A7 h) s x: 1 dATESRR AR y. S dATIEIE AR z: 33 d HEM B

A: SMOIESE; B: SMONEEZE(Th); C: WEL; DM E: NUPESE; F. JTCHOIESE; G: RIK
a~c: Newly hatched larva; a: External yolk sac; b: 7 h; c: No external yolk sac; d~s: Juvenile; d: 5d; e: 9d; f: 13 d;
0:17d; h: 25d;i:29d2; j: 33d; k: 35d; 1: 37d; m: 41d; n: 45d; 0: 49d; p: 52d; g: 60 d; r: 80 d; s: 90 d};
t and u: 100 d young octopus; v: Newly hatched larva arm; w: Venter mantle view of newly hatched larva (7 h);
x: Venter mantle view of 1 d larva; y: Venter mantle view of 5 d larva; z: 33 d juvenile arm.
A: External yolk sac; B: External yolk sac (7 h); C: Sucker; D and E: Internal yolk; F: No internal yolk; G: Superficial membrane
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23 HiEgEEK. FEMNEKRETL

1997 1) 57444 4 (0.0026+0.0001) g, V-
4K H(3.05£0.11) mm; 49H ¥, V3444 4y (0.0455+
0.0022) g, “FH#44: K H(15.16+1.10) mm, A Jy#) i
FrF 2848, K AR SR . a5
AL R 2K S HIBR R T REGK, TR
g y=—2x10""x*+4x107°x’>~0.0004x+0.0034 (¥ 3, Re=
0.9889) Fily=—0.0001x°+0.0105x°—0.0122x+ 3.0562 ([¥4,
R=0.9968), AE 52K XA AWM TFLREKX: y=
5x107°x*~0.0009x*+0.0072x—0.0132([%]5, R2= 0.9951),,
EfL G 1~17 d, RE MK S KEEE NS, 1K
4K H 3K 54 51 °40.00025 g/d#10.139 mm/d;
EAL G 19~49d, AERER, IRE MK HIEK SN
43-531°0.00125 g/d#110.317 mmvd.

24 HEHHEERESHROXARTL

241 m¥. A%k, IREL B#be £ A HIERE
HIAWEAERKZEE, 1-33 HiIE, BK/DFIE;
WA R, Bk HAb#s g KRk, 35 Hik
4T 34 T4 2 (4.79+0.35) mm, - 35 i H (4.60+
0.31) mm, B KT, AK=E 49 Higw, i

0.06 -
o 0.05 F y = —2x10"3+4x1075x2-0.0004x-+0.0034
2 R*=0.9889
& 0,04 |
()
g
2003
R
i 002
= 001}
O 1 1 1 1 ]
0 10 20 30 40 50
H & Days/d
B3 HIEZARKESHBHXR

Fig.3 Therelationship between body weight
and days of O. vulgarislarva

161
y =—0.0001x*+0.0105x>—0.0122x+3.0562

141 R>=0.9968
£
]
o0
5
- 8
Ep
M 4
H 5L

0 1 L 1 1 1
0 10 20 30 40 50

H # Days/d

K4 EWELK S HBRCR
Fig.4 Therelationship between total length and
days of O. vulgarislarva

14 (7.68+0.53) mm AYFERS, JiH< 7(5.09+0.32) mm,
I 58 4 (5.40£0.12) mm, EL LA AR, Bk .
MR M55 H S 7 sRBOEK, TS5 y=
—0.0004x%+0.0247x%-0.1037x+0.8214 (/4| 6, Re= 0.9963);
y=—0.0004x%+0.0124x*+0.0749x+1.4757 (K] 6, Re=0.9941);
y=—3x107°x*+0.0025x*+0.0354x+1.4026 ([ 7, Re=0.9974);
HIAA S K SHEAF AR y=—0.0012x+0.0492x+
0.0243x+0.2179 (/%] 8, Re= 0.9983).,

0.035
e 0.030 |
E,, 0.025
E 0.020 |
B 0.015}
m
f= 0.010 |
0.005 +
0 1
0 2 4 6 8 10 12
4K Total length/mm
E 5 HIFZEARESEKMXR
Fig.5 The relationship between body weight and
total length of O. vulgarislarva

¥ =5%10"%*-0.0009x?+0.0072x—0.0132
R*=0.9951

9_

gl y(a) =—0.0004x°+0.0124x2+0.0749x+1.4757
k=) R*=0.9941
g 71
% g
g g 6 [l (a) Mantle length
g8 5| mJjii i (b) Arm length
< 8
Ko 4r
= g
Ir g 3f
E 2

1L y(b) =—0.0004x3+0.0247x>—0.1037x+0.8214

0 . | . R>=0.9963

0 10 20 30 40 50
H#% Days/d
K6 HMAARK@). Bik(b)5HIBRKLER

Fig.6 Therelationship between mantle length(a),
arm length (b)and days of O. vulgarislarva

6
g 5 y=-3x107x*+0.0025x>+0.0354x+1.4026
g [ R*=0.9974
=
T 4r
3
23}
g
S 2t
=
B
0 1 1 1 1 ]
0 10 20 30 40 50

H# Days/d

K7 EIZANRTE S BRI R
Fig.7 The relationship between mantle width
and days of O. vulgarislarva
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9 r kY SA
sl 3 itig
E 7L y =-0.0012x°+0.0492x>+0.0243x+0.2179
= R =0.9983 3.1 HEAREMERXS
E’ o e LI B 4 BF 95 )7 T, Moguel % (2010)
ML B U L HE Y (Octopus maya) 74 iy i #2402 4
=2 BrE:: JRIEALIIAZIN . Ferndndez-Gago 4(2017)

0 2 4 6 8 10 12 14 16
4§ Total length/mm
K8 HIAALIK SHIKHCHR
Fig.8 Therelationship between total length and
arm length of O. vulgarislarva

40 -
35 F i
30
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20 [ °
15| _

1.0 | °

0.5 ....
0 r 1 1 1 1 1 |
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H# Days/d

K9 EMAh AR 5 R L (22 1
Fig.9 Theratio of arm length with mantle length of
O. vulgarislarva

242 FHBRHEANHKTA T LA A AR
fbaniEl 10 FroR, WALk B B 4l iR K AR Y
BRAR, WIMHATES RSB 3 IR AL, 1~7 d,
W S AN BEOR DL s 1~14 d W s hn s /b, 18 m
24 WE A 11~21d 3 T 6 Wi 21~31d N T
6 IEEL, WSO s BE R s 31~41d 4N T
5 A% 41~49 dBEINT 4 WAL, WA EOE N
WS, HEKE 35 AR RMIETRRE, FHm%
TAECH 211>,

Je /R
Arm length/mantle length

30 -

% #4%% Sucker number
_- = N
s & 38 G

(%]
T

(=]
(=]

10 20 30 20 50
H#% Days/d
K10 R 2l PR 2 Eoe A
Fig.10 Variation of sucker number in early
life stage of O. vulgarislarva

HAACIY] | J5 AL AN 2 i 10T, (ELES R X AV B B Y
HIF AR o) o ABEGERYEE IR KA B~
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Morphology, Growth and Development in the Early Life of Octopus vulgaris

XU Dafeng™?, LIU Yongsheng®, CHANG Qing™*, CHEN Siging"*", ZHAO Jigjie*?,
BIAN Li** GE Jianlong**, LIU Changlin**

(1. Yellow Sea Fisheries Research Ingtitute, Chinese Academy of Fishery Sciences, Qingdao 266071,
2. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 3. Fisheries Research Institute of Yantai,
Yantai 264000; 4. Laboratory for Marine Fisheries Science and Food Production Processes, Pilot National Laboratory for
Marine Science and Technology (Qingdao), Qingdao 266071)

Abstract To explore the growth and development patterns during the early life period of Octopus
vulgaris, the morphological characteristics of larva, juvenile, and young O. vulgaris under industrialized
breeding conditions were observed and recorded. From hatching to 49 days of age, eight larvae were
sampled randomly every two days, and total length, arm length, mantle length, mantle width, body weight,
and sucker number in the longest arm were measured. In conditions of water salinity of 30~32 and 18.6°C
~26.0°C, the average full length of the newly hatched larva was (3.05+0.11) mm; the yolk sac of newly
hatched larvae was absorbed by the larvae themselves before hatching or within 9 hours after hatching;
the 1-day-old larva just began to feed and the 17-day-old larva could feed on shrimp; at the age of 35 days,
the larvae were ready for benthonic living; the body color of 60-day-old larva changed from transparent to
milky white; at the age of 80 days, the body color of the larvais the same as that of the adult; the organs
of 100-day-old larva were mature except for the gonads, and the morphological characteristics were
consistent with those of the adult. The results showed that O. vulgaris larva (1~49 days of age) body
weight exhibited a cubic function growth relationship with total length, represented by the equation:
y=5x10"x’-0.0009x*+0.0072x-0.0132; total length exhibited a linear growth relationship with arm length,
represented by the equation: y=—0.0012x*+0.0492x*+0.0243x+0.2179; total length, body weight, arm
length, mantle length, and mantle width exhibited a cubic function growth relationship with days
respectively, with the regression equations: y=—0.0001x°+0.0105x*—0.0122x+3.0562, y=—2x10""x’+4x
107°%°~0.0004x+0.0034, y=—0.0004x°+0.0247x*~0.1037x+0.8214, y=—0.0004x>+0.0124x*+0.0749x+1.4757,
and y=—3x10">x*+0.0025x*+0.0354x+1.4026. We divided the early period of O. wulgaris into four
developmental stages. Larvae octopus, juvenile paralarvae octopus, juvenile benthonic octopus, and
young octopus. Each stage was determined by feeding style (endogenous or exogenous), morphological
and biological characteristics, and ratio between arm lengths and mantle length.

Key words Octopus vulgaris; Early life development; Morphological characteristics, Growth
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