38 6 Vol. 38, No.6
2014 11 ACTA HYDROBIOLOGICA SINICA Nov., 2014

doi: 10.7541/2014.162

Z ' HEe WauE E & ¥k

(1. s 315211; 2. , 316000)
(Sepia lycidas) , R
, 6
, 256.34 g, 457.08 g, , ,
( )
( ) ( )
( ), 4 10

s s 5

FE %S Q959.21 XERFRIRAD: A X EHS: 1000-3207(2014)06-1107-10

(1

> > >

(Loligo pealei)!” , ,
(Loligo gahi)?! (Loligo
forbesi)t! (Lycoteuthis lorigera)™
(Eledone cirrhosa)'® (Loligo vulgaris)[7] 1
) (Sepiella main- 1.1
droni)®) (Sepia esculenta)” (Octopus 2013 211 )
variabilis)'", , (Sepia Iyci- (21.11°N, 110.24°E),
das) )
(Mollusca) ) (19—21)7C,
(Cephalopoda) (Coleoidea) (Sepiida) 2426, 4.0 mx5.0 mx1.2 m
(Sepiidae) (Sepia), ) (20—32)C,
, 20 80 , 22—30, , 1 /m? 2,
i , , 1 0—45
, ( 0.72—3.83 cm) (0.5—1.0 cm),
1221 2013 5 (10—20) ind./L; 45—90 ( 3.83—6.52 cm)

Yk BEA: 2014-02-28; 15T HHA: 2014-04-26

E&WMA: (41206114); ( 2013-82); (2011C11002)
1EHEE N (1988—), ; ; E-mail: luojiang1988@126.com

BIEESE: (1957—) , ; ; E-mail: jiangxiamin@nbu.edu.cn



38

1108
, (1.5 cmx1.0 cm), ,
18%; 90 ( 6.52 cm , ,
) , (3.0 cmx1.0 cm),
12% 1—2 3
80%—100% 2 ,
1.2 (40—170) pm, s
, 1d (25—90) pum ( I-2), ,
, 10d 3 ,45d 15d NP 0.174—0.492
, 10 3 ,
, 4h , (220—310) pm, ,
4°C ; (100—120) pm ( [-3), NP 0.062—0.103
s , 24h , ( 9—I12 um)
4°C , ,
, , , ( I-1)
, KD-2508 , 4 ,
(5—8) um, HE , , Olym- (290—380) pm, ,
pusBX-50 (110—130) pm ( [-4), NP 0.042—0.073
(Age) ,
") (ML) W), ,
) (7—10) pm, )
(NP) (GSI): (10—15) pm ( -2)
NP=V,/[(V. Vy) ( )
GSI=100x W,/ W ,
. Va . Ve : ,
V=4/3nR’ ’
5 3
5 ,
2.1 (340—400) pm, )
’ (150—170) pm ( [-5), NP 0.083—0.094
( ) ( 810 ,
) ( , (30—40) pum ( [-5 I1-3)
) 6 ,
( (390—470) pm, ,
), 4 , 10 (160—180) pum ( [-6), NP 0.060—0.074
1 ,
, (12— , 10—12
15) pum, , (10—12) pm, (80—170) pm ,
( [-1), NP ( [ -6),
1.049—1.373 (8—10) pm, ,
( 11-4)

7 ;



6 1109
, (1000—1200) pm, 111 45—150d,
, (150—180) pm, ( (8.56—133.81) g, (3.83—11.20) cm,
[-7), NP  0.003—0.005 , , ,
, , , (6—8) mm, (0.02—0.23) g, 0.12—
(  1-5) 0.26, ,
4 , 50.01%, 3
, , , (36.33%), 2 (11.34%)
, 1 (1.09%)
, , 1.23% (13 1)
3 v 150—180d,
8 , (133.81—256.34) g, (11.20—13.55) cm,
(1500—1800) pm, , ,
( [-8), , ,
, (7—10) pm, (  1I-6), (12—18) mm,  (0.23—1.56) g,
, , HE 0.17—0.72, ,
( [-8) 6 , 50.27%,
9 , 5 (18.83%), 1 (
, (2300—2900) pm, 11-4 1)
, , , V 180d
HE ( 19 256.34 g , 13.55 cm ,
10 R R S (20—25) mm, 1.56 g
, (6000—7000) pm, , , 0.65 ,
2.2 8 , 61.85%,
, 2.05% (
, 1I-5 1
VI ,
6 , (950.33—2010.28) g,
I 23—31d, (20.80—27.75) cm, , ,
(3.03—4.82) g, (2.43—3.22) cm, . (31.35—75.23) g,
, , 2.82—4.05, ,
1 , HE ( 16 1)
( 3
-1 1)
I 31—45d, 3.1
(4.82—8.56) g, (3.22—3.83) cm, ;
: , 4 rilrn, (0.01—0.02) g’, 24, Goff Daguzan (Sepia offici-
0.16—0.28, , nalis) ;
2 , 5 )
83.66%, 3 (13.96%) 1 : 2 B
(2.38%) ( II-2 1) ; ;



1110 38

*1 BBESHWINEREFENEYIE LSRR S A9 LLF

Tab. 1 Percentage of each oocyte at the sections during ovaries development in Sepia lycidas

Stage of Ovaries development

Item
I II il v \ VI
Age (d) 23—31 31-45 45—150 150—180 180— —
W (g) 3.03—4.82 4.82—8.56 8.56—133.81 133.81—256.34  256.34—  950.33—2010.28
ML (cm) 2.43—3.22 3.22—3.83 3.83—11.20 11.20—13.55 13.55— 20.80—27.75
Wo (8) — 0.01—0.02 0.02—0.23 0.23—1.56 1.56— 31.35—75.23
GSI (%) — 0.16—0.28 0.12—0.26 0.17—0.72 0.65— 2.82—4.05
1 100.00 2.38 1.09 0.00 0.00 —
2 0.00 83.66 11.34 4.60 4.47 —
3 0.00 13.96 36.33 7.09 3.08 —
4 0.00 0.00 50.01 10.98 3.25 —
5 0.00 0.00 0.00 18.83 3.57 —
Stage of 6 0.00 0.00 0.00 50.27 9.02 —
Oogenesis (%) 7 0.00 0.00 0.00 6.68 434 —
8 0.00 0.00 0.00 0.00 61.85 —
9 0.00 0.00 0.00 0.00 8.37 —
10 0.00 0.00 0.00 0.00 0.00 —
Resorption 0.00 0.00 1.23 1.55 2.05 —
Note: “—”: did not obtain data
, I 1 13
[26] , , , [8] [10]
4—6 , 256.34 g,
457.08 g,
|\ VI, , 4
)
)
, , , 4 , Laptikhovsky
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250—500 g, s (Eledone Massyae)
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32 I—IV4 ,
, Boyle Chevis [ ,
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(Alloteuthis subulata) 4 , Gabr
I 1T 103 , Selman  Arnold ™ (Sepia pharaonis)

(Sepia dollfusi)
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Tab.2 Comparison of oocyte diameter of several cuttlefish during Oogenesis (Unit:

[36]

, Thiaw

Bottke”!

9—10

Arnold @

(3] [5]

[8]

[51

Sepia lycidas Sepiella maindroni Loligo gahi Lycoteuthis lorigera
. 1 12—15 8.5—12.8 20—30 40
Oogonia
2 40—170 22.3—31.9 50—120 40—80
Protoplasmic 3 220—310 39.6—65.8
rowth 180—300 120—240
g 4 270—380 87.5—99.4
5 340—400 132.5—274.8 250—400 250—300
Interstitial 0 390470 469.3—2584.7 500—800 400—450
growth 7 1000—1200 ' '
8 1500—1800 1000—1300 500—700
2912.7—3986.5
Trophoplasmic 9 2300—2900 1600 900
growth 10 (6.0—7.0)x10° (4.0—4.4)x10° (2.2—2.7)x10° (1.2—1.5) x10°
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OOGENESIS AND OVARIAN DEVELOPMENT IN SEPIA LYCIDAS

LUO Jiang', JIANG Xia-Min', LIU Min-Hai’, TANG Feng' and PENG Rui-Bing'

(1. Faculty of Marine Science, Ningbo University, Ningbo 315211, China; 2. Zhoushan Fisheries Research Institute of Zhejiang
Province, Zhoushan 316000, China)

Abstract: In order to enrich the content of reproductive biology and provide theoretical guidance for the artificial
breeding of Sepia lycidas, the oogenesis and ovarian development of S. lycidas were observed by anatomical and histo-
logical methods. Six months after cultivated in the concrete ponds, the average weight was 256.34 g, and the maximum
weight was 457.08 g, only single individuals reached to mature, while the vast majority of individuals were immature.
The asynchronous oogenesis of S. [ycidas could be divided into four periods, and subdivided into ten stages according to
the morphology and size of oocyte, the morphology of follicular cell, and the situation of vitellogenesis. The four peri-
ods and ten stages were: oogonia period (oogonia), protoplasmic growth period (no follicular cell, single follicular epi-
thelium s, and double follicular epithelium), interstitial growth period (early stage of follicle penetration, middle stage
of follicle penetration, and late stage of follicle penetration), and trophoplasmic growth period (early vitellogenesis, late
vitellogenesis, and mature oocyte). According to the morphology of ovary, gonad somatic index (GSI), and percentage
of oocyte at different stage, the ovarian development could be divided into six stages, i.e.: pre-formation, formation,

small growth, large growth, pre-maturation, and maturation. The duration of reproduction cycle of S. lycidas was 1 year.

Key words: Sepia lycidas; Oogenesis; Ovarian development; Histology
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Plate I Oogenesis in S. lycidas
1. 1, ;2. 2, ;3. 3, ;4. 4 ;5. 5, ; 6. 6
3 7. 7, ;8. 8 ;9. 9 .,

1. Stage 1, Oogonia; 2. Stage 2, no follicular cell; 3. Stage 3, single follicular epithelium; 4. Stage 4, Double follicular epithelium; 5. Stage 5,
early stage of follicle penetration; 6. Stage 6, middle stage of follicle penetration; 7. Stage 7, late stage of follicle penetration; 8. Stage 8,

early vitellogenesis; 9. Stage 9, late vitellogenesis
FC: ; N: ; Nu: ; OG: ;Y . FC: Follicular cell; N: Nucleus; Nu: Nucleolus; OG: Oogonia; Y: Yock

11

Plate I The change of follicular cells during oogenesis in S. lycidas
1. ;2. ;3. ;4. ;5. ; 6.
1. Single follicular epithelium; 2. Double follicular epithelium; 3. Early stage of follicle penetration; 4. Middle stage of follicle penetration;
5. Late stage of follicle penetration; 6. Distegration of follicular cells
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Plate IIl  Ovarian development in S. lycidas
1. I , ;2. I, ;3. I, ;4. v ;5. v o, ; 6. vl ;
ME: ; IME:

1. Stage I, pre-formation; 2. Stage II, formstion; 3. Stage III, small growth; 4. Stage IV, large growth; 5. Stage V, pre-maturation; 6. Stage VI,
maturation; ME: Mature egg; IME: Immature egg



