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257, RATABAHEZRINRFIESE R4S REBL TN R . ERET, &
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FUBLA I B O L Y, E— e LIRE T2
IRTCEF S ARG, SRR AR R, BEE A
TEFHACHR I, NN E R Z I G2
[CTCET SN TFRFE AR B, ™5 3L
NLEHA . ORI, EHRENY, 2
O B2 DT 6~8 I H , IRJF LA E] 300~
400 g J5 A B IR B B, (H 2 7E 575 PR 4R AL
T3~ A, PRIFEZ) 100 g BFE A] DLk 214 AL
B N TR R AL 25 B —4F 2 I
FER I, [ PERE % SZORE O HAE E T, R
ERT R, OREFEENR, B0 RS 22 73 K4
PGS, X2 QIO L W 5 G R Y 7 i 5 i
1 W 2 AN FI I

ENTEH SRS, SRR A LY IR
GABMEZERNEZ ", G E LI E RS
BEEHIRIG A B ARG, e IR e R, B
SERIL, SGREIIRT KA A MR NIG K & s e B
ARPER Ve, INBEE DG RE R A 3, B
(Danio rerio) W& Jif Ak 258 522 B S 34 I s 08N 19
NSl R JE X2 W 5 ) (Cynoglossus semilae-
vis) IR AR AL R AN K e Ah, XT3k 2
SR, HAZN B I 2 TR Y 2 B S
FiAMEZ . FERIG R F BT, BBMEEAT
PRIk . Z 5P MRS TR, XIRG
KB NHE R E A TR, (HR A g
TEORY 520G O 32 SR A TR R INF, Al RESs
BELAG RIS 55 A1 S 3R B8 2 8] B ) B s 4k, gk T v e
WG % B M AR R 52 . T, MR W
B30 s R RS S0 R R S AP X 2 T TE A 5 TR i
B A B AH SRS o ASBIFSE AR 5 N I S5 1
T, DAEFAE ISR S [CTOE DI ST 5, H
BT BT A TR SRR K A2 A B 22 [R) Y 2R 2
fEZE 5, JFOESE T OGRS T 30 B A2 kg O i
FTAMEXTIRIG R B RISE, BN 2 [T
N T EBFHARMACSE AR 2K

1 MESTE

1.1 SKIEHR

ARSI T 8 IR EE 5 IR A R AR T 2021
A 4 H A WA KBS, RTE N T
BT o Fy 2RI AR B AR
T 2021 4F 5 A Al A WTTCA FHLGEE . S E k)
PSR & IRTCET 5 (P A 5975845 30 FB),
WK AR TR R B K 2y, ERBUE . I
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TEFA G, fEvkE B TR, BUNLIA
JERE DL Ko PR, it fE T—80 °C HARIR vKAE
FHF ARG I RE o 53 16 BUEF A= RN 3748 = [ TG
B 55 I A R SR AR 45 100 B2 (509 . 508) BT 24
[BJE KA (8 000 L), JFf7sC e By BRag Wi B2 2 A5 B0
7= 5P 3 6]l N K S S R TE 21~23 °C, EhEF 25~26,
24 hiELE A, AR A S IR RETE 8~9 mg/L. &
KB p L BB VKB . SRR A AR5
Bey=ORJE, WAEAZAEDY, & T 40 cm x 30 cm x 30
cm B AXIEIAAKRE R L. BEPLEERCE B IRE R
ARG O 1 440 K (BF /4 2200 480 ML, FRAH R
P 480 Mz . FEFH F1UN 480 #%), Horp 3 A RN Z
FE IR AL 100 #5, BT K (BSA224S, 7§
Z R, fEE) PR 2R O i 2 0.01 g),
i R A = RO B0 i K A2 5 42 ORS # 28 0.01
mm), SRJ5 B RE O A KA rh e AT AL, Gt
S AN R A 5 3T 520K O B AR 2

1.2 S5

P 4 Fo fnIA T K AT B IR AR A2 4 AR SR
¥ A RFRAE = IRTCEN SR BA AL A A oy
Bk H AOAC (1995) FUARHETT i1, Fe ke i E T
105 °C MEFE bt 2= 15 I oK & . FIAEILIG
ERIL (KjelFlexK-360, BUCHI, i) MEH &M
Si . IR CHERIY (FOSS Soxtec-2055, FOSS,
Ty L) P KE AR D7 5 . R 550 °C Bk (LY-
HI-GWL30, ZR5E.— I B2 ) I K

iay

BB JE) B A I R S IR AT B A e A& K
AL MEREE ORR LIS 2R
FEAERE AN . SRR SEI 3 SRR SR,
FEWmAREME 1 PR, BOBEARE 44
VAT, BAPATHUE 20 M2 KGR . S IR AT
()5 DR 2 [ TC T 2 TS24 B 9 Jie i A IR T 125
B, AUOR B OB ARG, B AT LR 4R O i 5
PRI 6 R A T B R 7 R S sl s . O
W KA 75 11 W9 LED 4T84, /K40 i os
FEZh 2000 1x, A#ERASOCIEM T, BraK
FE T4 2R AN B0 B A SRR 2 . AT 201k
B Y SRS e o A vk SN G o) 1+ = 151 I 1P ERE N
Jo it 5 MK AR A
1.3 BUES

T FE bR AR 2R IR RIIE S | B
KN LSt 1 I DS AR N R R

R E K224 F 7/ sponsored by China Society of Fisheries


https://www.china-fishery.cn

8 10 KA, S BPERIRIE S IR SIMCRIAES . Aoy B H IR

AR ONE A 1405

&1 EWRIT

Tab.1 Design of experiments

A 6 HE A 3 JR T A eS|
groups light cycle capsule layer egg type
1 TootHRAE 24D LM DG EFAEMIE WB
2 TGl 24D M4 CG EFAEEEY WB
3 Tt 24D ZH DG FIHEIY CB
4 TGl 24D XA CG FEEEI! CB
5 Tt 24D ZH DG FHA CW
6 TGl 24D XA CG FEAI CW
7 R4l 12DI12L B4 DG EPAEMLE WB
8 OBl 12DI2L XHEE4L CG EFAEHOE WB
9 R4 12DI12L B4 DG FGHELY CB
10  FOBEE4L 12D12L WHE4L CG FREHEEE CB
11 PB4 12D12L EJE4 DG FREHASE CW
12 FOBEE4l 12D12L WHE4L G FREHASE CW
13 Aok 24L ZMEH DG EPAEMIE WB
14 AOLH4 24L W4 CG EFAEEEN WB
15 Aok 24L ZH DG FIHEIY CB
16 ALHR4 24L XA CG FEHEI! CB
17 Aok 24L ZEH DG FHA CW
18 et 24L MHBH CG  FREHAY CW

Notes: DG. capsule layers depletion group, CG. control group, WB. wild
black eggs, CB. hatchery-reared black eggs, CW. hatchery-reared white
eggs, the same below

LR (%): F = j—? x 100%

BT (d): D = Z%ﬂ
K, 4, HEWOINEL (), 4, Rk A 5
MR, b NERIFA RSN (), T
AR (d)o

{45 i1 SPSS Statistics 19.0 % {24 % 52 1 ¥4 458 37
TG T, I As B0 ¥ R V- 359 (8 45 o 22
(meantSD) 7~ , i FH RStudio 4.0 # b k174
P A SR = QIO 5 W AR 2 8] 1 R W 45 I
A AR 43 19 22 5 R T I ST REAS ¢ K2 98 AT 40 T
S R JE] 301 058 S5 A/ ek B A N 3R A B TG 1 T
WG & B R R O 25 5081, 43 BT AS [R) A B X6
ZAGIRIEAR | WAL ] | AT A
SRR, P<0.05 N2ZFEE, P<0.01 N
S

2 4R

21 HEMFEERTHSMFEARRIFSIT
Eb oyt

WP SRR IR B | R IR 84 25 Rk T

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

FRIHRAR (P<0.05) (3R 2), HMFTRLZY N FRIE R AR
(9 8 4% eAb, i A A o 1 A 1 T T
VA i, BF A FISRAE R AR TE R ML 2 A7 7E 3%
ZE 5, ELIRFE 2 A 0 1A o i R IR AR SC MR
B A 2 AR 2 B B g ) R AP (81 1)

x2 HEMFESRIHESMEFHESEER
Tab.2 Morphological characteristics of wild and

hatchery-reared S. japonica

IS PR /g 4 /mm JIF %% /mm
groups body weight mantle length mantle width
LgEyEuN 199.85+35.72"  113.86+8.87"  63.78+6.33"
wild group
FREAREA 24.95£7.26"  58.11+6.78" 37.21+4.95"

hatchery-reared group
%Hﬁ BIEHEG _FARAS [R5 BER R 24 M) AR 4E B35 2 57 (P<0.05),
4[]

Notes: different superscript letters within vertical rows represent
significant differences between the two groups (P<0.05), the same in
Tab. 4
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1 FEMFESRITHSHFEE
FAK-tA R ER B EHE
CTRETEAR, AL HFAETRAR
Fig.1 Confidence ellipse of mantle length and
body weight of wild and hatchery-reared S. japonica
. hatchery-reared group, A . wild group

22 HEMFESRITHSHFFE LA DT
EE st

AT WL R R B SR 4 A= A 4 4y 43 B T
PLE L, B A AR LA 4L 20 P UK o 1 o
B TR AN (P<0.05), JRIG & it E K F IR
ASA (P<0.05). BT Az AN A Ik 21 20 b 1) K 3
IRy &t 3 T IR AR (P<0.05), FHLEE A
FUHLAG 107 2 2 0 3 AR R0 A (P<0.05). H7/E
AROP PR A SRR E R T IR AMAE (P<
0.05), ZKAFKA> & B F LT R MA (P<0.05)
(# 3).
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Tab.3 Comparison of biochemical composition between wild and hatchery-reared S. japonica
% () ALA muscle JERE  liver YR ovary
content 23 FeAH L3 i} 23 FeHt
(wet weight) wild hatchery-reared wild hatchery-reared wild hatchery-reared
/K4 moisture 80.06+1.28" 80.98+0.52° 72.58+0.16" 65.19+0.01° 71.43£0.08° 72.22+0.03"
K4y ash 1.550.08" 0.45+0.03 1.98+0.15° 1.2140.11° 2.50+0.02° 2.89+0.06"
HMEE  crude protein 16.52+0.82° 15.94+0.46" 17.20+0.54° 21.94+0.17" 19.53+0.14° 18.36+0.09°
MW7 crude lipid 0.24£0.17° 0.59+0.13° 4.3240.17° 6.99:+0.42° 1.45+0.08° 1.44+0.01°

e [FAT RO _EARAN R 3R R B A AN R G2 A (R 74E ok 2 2 57 (P<0.05)

Notes: different superscript letters in the same row represent significant differences between wild and hatchery-reared populations (P<0.05)

23 HEMFESRITHSHEZRHIPAILLR

SEROREE KB, & [CTCE S ARG IR 2
WEERIR , B, FRHBOGTE . BEE G R E i
(B A IE , SRS ONB AR /N . ARG, SREAL S B o
WK, DR AR . ARE . 2RO
JRAMR I EE R 1~2 mm, JFEN 0.01~0.03 g, H
rh B A R o A R A JER R o 4 Y I K TR
FEBP (P<0.05). FRFH MUY KB (A, BFAE RIPAH
FE SRR RO R (18] 2), Ah TR S i 7 5 T
BRI IG R (0.11£0.03) g, 53558 (A IR ARG 5
it (0.10+0.03 g) L FE 25 (P>0.05), RN
R iR 5 (0.19+0.02 g) i & K T3R5 UP (P<0.05)
(R 4). FRIHBIPFNFEIE 90 R AR A 42 0 3
25 (P>0.05), WFAE BRI KA UG AR 2K
FIEFHIN (P<0.05),

D FEES O FEES  BEE
CwW CB WB

E2 BRIHSHMA~ZHN
Fig. 2 Fertilized eggs of S. japonica

2.4 SEREEAFRRIMNES 2 KT 5 MR
X BHSME

i FE ELRREMCEEANT, £4
PR 2 1] 32 K5 DI 9 007 Ak 7 7F B 3 25 5 (P<0.05)
(1% 3). FRAE O LML AE 24D 508 F OB LR T
TR TAE 12D12L A1 241 A% F LR (P<0.05),
IMi%F AZHAE 12D121 2514 F i A 3 0 25 = T4F
24D FI24L 5514 T BIEAE 38 (P<0.05). FRFH 1 IIXT
HE 41 7E 24D 1 241 Z5 10 T W4k 5 3% & T 7%
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R4 FEMFEXRESEEE PR
FRRR RS FE 4R
Tab.4 Morphological characteristics of the embryos under
capsule layers depletion and normal conditions of wild and

hatchery-reared fertilized eggs at cleavage stage

embryonic type weight diameter diameter
FEHI I 4] CBCG 0.11£0.03°  8.39+0.85" 5.39+0.91°
FRIHMBON LM CBDG 0.10+0.02°  7.47+0.94° 4.69+0.41°
FRATIXEEA CWCG  0.10£0.03°  8.16+0.79° 5.17+0.48"
FEA LA CWDG  0.10£0.02°  7.58+0.85° 5.16+0.50°
PB4 WBCG  0.19+0.02°  10.13+0.36"  6.82+0.32
gy B4l WBDG  0.16£0.03"  8.81£0.97° 6.38+0.64°

0 CBCG o CBDG o CWCG @ CWDG = WBCG m WBDG

100
2 75
£Z 50
0
1 2 3
DG HE
light cycle

B3 SeHREEARRIMNEX 2RI S
T EIREZ IR R AR

1.24 h JBIEZE, 2. 12 WS 12 hJulaH, 3.24 hOGIRA; &1 1
T7 BN [ 7 B 2 R 7S [l J ) 303 1R] — Ak B2 1) 72 St (3% (P<0.05);
T A

Fig.3 Effect of light cycle and capsule layer on the

hatching rate of different fertilized egg of S. japonica
1. 24D, 2. 12DI12L, 3. 24L; columns with different letters mean signific-

antly differece in the same treatment within different light cyclegroups
(P<0.05); the same below

12D12L % 7F F i i AL 3R (P<0.05), T 25 1K 4 7E
24D & MFF (WAL B & 5 T/E 12D121 Al 241
S MF R B AL R (P<0.05), B4R B G AE 24D il

R E K224 F 7/ sponsored by China Society of Fisheries
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12D12L 451 T B IEAL 3R 8 35 15 7 241 250F T IR
EAL R (P<0.05). 7% FH A5 7R T 7= 52 05 B 48 25 ik Ak
PRI, AR B T X 4 (P<0.05), TEFA4
SEVR BT P B2 R U ) 22 A L R A R, HYS
X} HREH 2 (8] TG I 35 22 5% (P>0.05).

SHE G S REN, CREY . 2K

B 28 0 T2 75 A7 T JT A1 28 A0 T 25 5% i g A b R
(P<0.001), JEHRJE M HAZAE00ZEA , SLREI S
AR MG . 52K P2 A 5 02 15 A7 76 I ot
SN AL R A AR S HAE T, G RRJE
W1 2K OISR T A A A TS o I = PR 2R e
FTEALHAER (3R 5).

*5 ARAH. SRR RIMNELEN S KT SHAERAB LR B ER
MW FESHERESHKNZMEEXZEERN=ZEREFES
Tab.5 Effects of light cycle, egg type, capsule layer and their interactions on hatching rate, hatching time and

mantle length and body weight of hatchlings of S. japonica based on Three-Way ANOVA

BN (PMH) significance (P value)

fhin JCIREI MR RBTANEE OGO IR S IR AN SRS eI S < B S TR < f 5 A

parameter light egg  capsule light cycle x light cycle x egg type x light cyclexegg
cycle type layer egg type capsule layer capsule layer typexcapsule layer

[ sokk sokk sokk sk sk ok $okk sk k
hatchability

B A [ ok ok ok NS NS NS NS
hatching time

GRETIENS NS o NS ok NS NS NS
mantle length

AT L s o NS ok NS ok NS NS NS

body weight

IE: NS ERZEZES, * ZEREEP<0.05), ** ZEFRWEEP<0.01), *r* ZFHRHEEP<0.001)
Notes: NS. no significant difference, *. significant difference at P<0.05, **. extremely significant difference at P<0.01, ***_ extremely significant

difference at P<0.001

I 4K B 8] B % O BRI R K, 2 IR
BT 5 A2 K B ) S X4 99 A Rst 1) EL AT S8 n s b
faE (K 4), FEARSLE Y, 12D12L 4897245
feis ) de s AHTRDGHE . AHFEKIRSHET, 375
AN T 7= 52 K5 B9 118 - S5 00 C B A BB A AR 1
ZAGON 4 L AL PR S SRR 1) 2 A ek D A
A FLET L, R R 0N T AN = TG
O G & B BA B,

R ENPEERERW, LA 28
B 24 Y R 75 A7 7 JE I A JBE T 985 A Fsf (1) A7 7 2Rk
BN (P<0.01), A= Z M3 EAERHBA R E

(& 5.
MIEAT LG e A A R TR AT

L WS 35 K T 9% 58 B0 T 9346 B AT 2 (P<0.05),
Fr GH 2B 5 R BRI AL AT B RS T B 3 2
(P>0.05), ¥ A= 2 51 iy 9% £k 19 A7 1 K RN 1A 5
R HIORE K Ol R R T T B R
47X A7) S A 12 49 M) A AR S5 2 TG I 3 R )
(&1 5.

XEYCHEJE I . 52 K5 O 2 BRI A5 A7 76 S Ak
B =R IAT I 25007, G5REIR, S2AEOZE R
WA (%) M AR S35 A7 A AR (P<0.001),

[ 7K 72 5 22 3275 sponsored by China Society of Fisheries

AU R RN 3245 U 2R A AE 38 HAE T (P<0.001),
HAbZ WA BE (& S).

27 r

SEEALINS TE)/d
hatching time

o CBDG

&4 WBCG
4 CWCG = WBDG

22 1 I
1 2 3

I 3

light cycle
Bl 4 AEXRBBZHEIDERNECER T B8 (L
Fig. 4 Hatching time of different fertilized eggs under

different light cycles
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=
o
§ 0.6 - e CBCG m CWCG = WBCG 5 06 ¢ CBCG m CWCG = WBCG
2 4 CBDG +~ CWDG - WBDG &%ﬁ ACBDG +CWDG + WBDG
B @
£ £ g
2 o
=g = 2
m S 2 &
=< ‘; ?
> o
g s E
e 7 g 0 0.01 0.02 0.03 004 0.05 0.06
A+ /mm A = /g
mantle length body weight
(a) (b)
=
o
§ 0.6 - e CBCG m CWCG = WBCG 3 0.6 ¢ e CBCG m CWCG =~ WBCG
3 4 CBDG + CWDG + WBDG .l ’E ACBDG + CWDG - WBDG
2 ¢ 5
g KT 04}
g V-
&5 ﬁ%
" o = 302 f
o S B &
£ g o
e 2 0 0.0l 0.02 0.03 0.04 0.05 0.06
i /mm & /g
mantle length body weight
(c) (d)
=
Ty o
5 06 - e CBCG m CWCG \\VB((,{ Z 06 . « CBCG = CWCG 8 WBCG
E 4 CBDG + CWDG + WBDG 2 LCBDG - CWDG - WEDG
=S 04| g‘; 04 t
R T 2
T2 &K B
R g © 5
== 02} 2 g 02}
=& €&
:
£ 0. g 0
e 2 3 4 5 6 7 g 0 0.0l 0.02 0.03 0.04 0.05 0.06
JIi £ /mm PR g
mantle length body weight
(e ®

E5 #HFFESHEK. AREESSHE

(a)~(b) 24 h BG4, (c)~(d) 12 h ;12 h SR, (e)~(f) 24 h 4L

Fig.5 Mantle length and body weight of hatchlings

(a)-(b) 24D, (c)-(d) 12D12L, (e)-(f) 24L
3 ¥R

31 HEMFESRIESHWERLLERMR

ENTFIEAET , i mpURA L4 525
5B R FRAAE R 22 51, Grigorakis 5517 BF
5T TP AR M S5 4 Sk 0 (Sparus aurata) W) A= AL 4
SrES, KRFEFHARBI RN & & 0 T
A, FHF R AT AR R SR MR TE S S AR, iz

https://www.china-fishery.cn

SRe R IHAEREAC. whT AR ThE T B A 5 AR
¥ 8% (Paralichthys olivaceus) WA A= b 2H 43 1) 22
S, S5HREERM, FRFEARNLIA S I
P ARG 2 4%, 3X 5 55 PR R T R R A
BUIROC . AW, 358 2 I TCEE S UL 1
JHE R rh (R REL RS U 5 48 e TR AR A, B AR
RO E P AL S B E TR, S
B HL s R T RE 5 SRS B I IR L i 2 5

HE K25 2: 3276 sponsored by China Society of Fisheries
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8 10 KM, G BPAEMFRI G IRTCEH DGR . AR ORI 22 8 B HL R 1409

Ko TEARMET, 2 RICH SR B E 2%,
FE RN IR B DR R RIR
S R G A A I DL vk A SRy SR
HiEshz=RIA R, SECEAFFRE AR A A
STEME A SN & & LA REES .

Bk T A R s AR 2= 500, B AR RN SRE & [
Tokt S AE XML S AR EER . AR
W, B A BEOR AR SR L IR ORD I e 34 R
FREHREAR, HE— 2D UESE T SR 2 K TCE & A7
RN LG PY, FSE R, KAEAEDIES
FRIE 32 Bt % 1 RGP - p JE Rl 2 m Y
T AW 5T T FH 0 5 A A R A AR 340 A AL
IR, FEAS T HE R PR 22 57 3 B A/ NI
AN, FRBE AT A B3 T R e TT e R S B
2 [C IO 5 I OB TR B AT . B AR AR 3
NP EE RN, B BRI AT i — 2B 5T
32 ZHEUPRBRAMERIER

X TR0 SRR AT R B A S R U, 52
K DB TE 7™ J5 78 AE 23 101w A1 530 55 10 4% oA F1 iy
B DIAEMT SRR, 325 O A I 5T A1 el 22
P, XU BRI E A, b
X A2 0K B B R B VE R AE /N ST & (Seyli-
orhinus canicula) B 5ZAF I, FERUR R & B 45
PRI T~ 1 B9 R B RS, DT RS B AT S B
PRY R, v R R 25 3 i B0 5L A L A
EOAMGWEN, ABEY HXT B K8 7K
TR 7Y 41 2 ik N P S S e e K7 B N
T ER BT A R AT A R Y, I A I Ay W 2
— JE R SEAR T IR, pR DA R A A R R 2
B 55— 2R S0 B B AN E T, H
20 51 R I T P e R A R B A A — o A
JE I fig 6%kt e VR i B R BR T A LA B h PR
R & R R — e (R ER, K,
/b PR J I A R B4 A4 T R 2 (5 R IR TR 5 2 A
RAFIARE R, 2 FER IR Z P EIET .
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Comparison between the wild and hatchery-reared Sepiella japonica in
morphology, biochemical composition and embryonic development

ZHU Langian', GUO Haoyu ’, ZHANG Zonghang®, QIN Yilin', SHIHuilai*, ZHANG Xiumei "**
(1. School of Fishery, Zhejiang Ocean University, Zhoushan 316022, China;

2. Laboratory for Marine Fisheries Science and Food Production Processes,
Pilot National Laboratory for Marine Science and Technology, Qingdao 266235, China;
3. The Key Laboratory of Mariculture, Ministry of Education, Ocean University of China, Qingdao 266100, China;
4. Marine Fishery Research Institute of Zhejiang Province, Zhoushan 316021, China)

Abstract: Hatchery-reared aquatic organisms usually have morphological and physiological differences compared
to their wild conspecifics, which may have negative consequences the production of the juveniles under hatchery
rearing conditions. To optimize the artificial breeding technologies of Sepiella japonica, we compared the morpho-
logy, biochemical composition and embryonic development between wild and hatchery-reared S. japonica. Fur-
thermore, we also explored the effect of light cycle and capsule layer peeling on the embryonic development of S.
Japonica. The results showed that there were significant differences in morphological characteristics and biochem-
ical components between wild and hatchery-reared S. japonica. The body sizes at maturity were much bigger in
wild S. japonica than their hatchery-reared conspecifics. The lipid contents in muscle and liver of wild S. japonica
were significantly lower than those of hatchery-reared. The protein contents in the ovary of wild S. japonica were
significantly higher than those of hatchery-reared. The hatching rate of the black eggs spawned by the hatchery-
reared cuttlefish was the highest when eggs were exposed to a 12 © 12-hours light : dark cycle. The hatching rate
of the white eggs spawned by the hatchery-reared cuttlefish was the highest when eggs were exposed to the 24
hours dark cycle and 24 hours light cycle. The hatching rate of the black eggs spawned by the wild cuttlefish was
the highest when eggs were exposed to the 24 hours dark cycle and 12 © 12-hours light : dark cycle. With the
increasing light duration, the hatching period of fertilized eggs showed a tendency that it first increased and then
decreased, which indicated that light cycle was an important factor for the development of embryo. With egg cap-
sule layer peeling, the fertilized eggs from hatchery-reared S. japonica showed a significant decreased hatching
rate, and the hatching time showed a decreasing tendency. To improve the hatching rate of the fertilized eggs and
the survival rate of hatchlings, it is important to add sufficient number of wild brood-stock into productive group
during artificial breeding and seedling production programs. Moreover, low light intensity should be implemented
during the incubation of the fertilized eggs, which may improve the hatching rate and the survival rate of hatch-
lings. This study could provide useful information for the optimization of artificial breeding technology of S.
Jjaponica.

Key words: Sepiella japonica; apparent morphology; biochemical composition; capsule layer; light cycle;
embryonic development
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