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Tab. 1 The definition of 4 different behavior types of Sepia esculenta

17°M behavior

A TiEA7 2 mate behavior Z2IREEIT try to approach

22 ZCHL try to mate

WMIZEHL successful mating

Wi 17~ aggressive behavior 43474 attack

FTWisCfE disturb mating
BifE4 7>~ submissive behavior I 2 squirt

3747 A accompany behavior

P DA guard and accompany
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HE A M S 28, Sk 3 Sk HEAT 3E
iy, A B 7

S A A P T i R 5 T A ke 98 2 [ ) 5 208 7
e 34, AN HE 2 5T 8RO B

TR PR UG 28 P 72 SR AMEPE PR 1) B i
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Fig. 1 The behaviors of Sepia esculenta in reproductive process
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Fig. 2 The average egg production in each experimental
group of Sepia esculenta
L and S represent males in large size and small size,
respectively. 1L1S indicates 1 female is paired with 1 male in
large size and 1 male in small size, and the like.
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Fig. 3 The number of successful mating for different Sepia
esculenta pair combination groups
L and S represent males in large size and small size, respec-
tively; 1L1S indicates 1 female is paired with 1 male in large
size and 1 male in small size, and the like. Different letters on
the column indicate significant difference (P<0.05).
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Fig.4 The number of attempt mating for different Sepia es-
culenta pair combination groups
L and S represent males in large size and small size,
respectively; 1L1S indicates 1 female is paired with 1 male in
large size and 1 male in small size, and the like. Different let-
ters on the column indicate significant difference (P<0.05).
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Fig. 5 The interaction between male and female Sepia esculenta in trying to approach behavior during courtship

A. Larged—Q: Large non-guarding male tried to approach female; B. Smalld— Q: Small non-guarding male tried to approach female;

C. 9—Smalld non-guarding: female tried to approach small non-guarding male; D. Q—Larged non-guarding: female tried to ap-

proach large non-guarding male.
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t, REEBEITH, CHEIT AL LGIE T A,

{HZ2 57 AN 0.3 (P>0.05).
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Tab.2 The proportion of male and female Sepia esculenta’s trying to approach behavior during courtship

n=6; X+SD, %
BEXH 4L SRS BEA S {72 behavior pattern
pair combination number of experiment  number of sample A B C D
IL1S 6 12 0 84.2 15.8 0
1L2S 6 18 38.8 51.0 10.2 0
1L4S 6 30 11.1 82.3 4.4 2.2

TE: A SL—Q, Kg AR Tt n ks B. 8S—Q, /Mg AR TSRS T itk C. Q—d'S, MMk EShFE i /MUK IR
PN D. Q— 3L, MM 3 ZhEE AR B TG RORUAR R
Note: A. Larged—Q, Large non-guarding male tried to approach female; B. Smalld— @, Small non-guarding male tried to approach female;

C. 9—Smalld non-guarding, Female tried to approach small non-guarding male; D. 9—Larged non-guarding, Female tried to approach
Large non-guarding male.

K6 ZZHL R AN A B M 4 ST T W 22 e AT
A. QL3S RMARARS TUHEPE ST W/ INILAR 4 TLHENE 5 MEVE R ZSIC; B. $S—3L: /NS AR TUREPE $T T R EAR 47 TUREEPE 5
PERYAERC; C. 3S—3'S: /NIUARE B TUMEPE ¥ W7/ RUAR 4 TL At A5 Atk (0 22 T
Fig. 6 The behavior of interrupting mating in different size male Sepia esculenta
A. Larged—Smalld: The mating of small guarding male and female was interrupted by large non-guarding male;

B. Smalld—Larged: The mating of large guarding male and female was interrupted by small non-guarding male;

C. Smalld—Smalld: The mating of small guarding male and female was interrupted by small non-guarding male.
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Tab.3 The proportion of interrupting mating behavior in
different size male Sepia esculenta

n=6; X=SD; %
FiXTZH4  SCRERE BEARHE 17AFPE behavior pattern
pair number of number of
combination experiment  sample A B C
IL1S 6 12 50 50 0
1L2S 6 18 0 0 100
1L4S 6 30 39.8 0 60.2

A L3S, RIS D TUMEMEFT /SRS o7 T 55 0
MZEHL; B. OS—AL, /AR AR TUHERE T W AR 47 Tk 5
WEVE B SCHE; C. 3S—d'S, /INILRSAE B TUREMEFT 17 /)N KUAR 47 TOAfE
55 MM ) A2 .

Note: A. Larged—Smalld, The mating of small guarding male and
female was interrupted by large non-guarding male; B. Smalld—
Larged, The mating of large guarding male and female was inter-
rupted by small non-guarding male; C. Smalld— Small&, The

mating of small guarding male and female was interrupted by small
non-guarding male.
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3So 3 M A& AT S AR RE SR
K7 iR o

TE LIS A, A RA7 0 R A M5 (4.83+1.67)
T B 25(1.33£1.15), HEF A EE(P>0.05), 7E
1L2S i, A A7 A A IR EL(11.83+4.49) B 3%
=T B 25(0.83+0.4)Fl C 25(1.5+1.31)(P<0.05). 7£

1L4S 2P, C 2817 M R A B (17£10.76) T A

25(1.83+0.6)F1 B 25(1.33+1.14), (HE F A L&

(P>0.05).
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7 ASTRIEC R 2H 5 o <8 5 I p) 4 <1 DR
L 1S 43 S 2R IHAR e A/ N RS B, TL1S 3o 1 /1> ifE
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. HIE by RN A 3R 22 5% B3 (P<0.05).
Fig. 7 The number of attack in different Sepia esculenta pair
combination groups
L and S represent males in large size and small size,
respectively; 1L1S indicates 1 female is paired with 1 male in
large size and 1 male in small size, and the like. Different let-
ters on the column indicate significant difference (P<0.05).
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T 5 2 VR B0(3.17+1.66) I 1= T MfE 4 (0.33+0.21)
FIRHIHME e (1.00+£0.52), H .= 2 8] G i % 2%
SE(P>0.05), 7E 1L4S 2, /INHIUAS e g 25 vk B
(3.33+1.71) /& T M 14 (0.83+0.54) F1 < B 4% Hfi: P
(0.33+0.33), HZERARE(P>0.05),
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Fig. 8 The number of ink-jet in different Sepia esculenta
pair combination groups
L and S represent males in large size and small size,
respectively; 1L1S indicates 1 female is paired with 1 male in
large size and 1 male in small size, and the like.
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B8 TN HENE[(0.05£0.05) min/h](P<0.05).
FE 1L2S v, /NS MMV 35 A /N B T
T IS 18] [(37.43+11.63) min/h]H & T R H0AE i 1
[(22.02+11.72) min/h], {HZ 574 2 (P>0.05). 7F
1L4S 2, /INHRAS B S 35 A /INBf () 4 T A D el
B8] (58.20+0.85) & 3 /&5 T K KLAK B # (0.46+0.35)
(P<0.05)(I&l 9) B FEAR h/INIUAR HEYE Y L BIAS
WA, ARG DA A 25 5, K
TG I R 4 T AU st i) 22 i 3 B AIGBS #44(P<0.05),
T 70N B AR e 1A %) 4 T Q0 s (1] 522 1 35 T v s 3
(P<0.05).
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. HIE by RN A 3R 22 53 B3 (P<0.05).
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Effects of male size on the reproductive behavior and competition of
Sepia esculenta

BAI Qingging', ZHANG Dongxue', WANG Linlong', WANG Zhan', LI Wentao', ZHANG Xiumei' >
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for Marine Science and Technology, Qingdao 266072, China

Abstract: Sepia esculenta is a single-season breeder, which dies soon after reproduction. It is important to study
the reproduction of S. esculenta. Male size plays an important role in mating competition. This study set out to
explore the differences in courtship, competition, and mating behavior between different size male S. esculenta.
An experiment with three treatment groups (1L1S, 1L2S, and 1L4S; where L and S represent large- and small-size
males, and the number represents the amount of experimental male S. esculenta with each size.) was conducted. A
video camera was used to record the reproductive behaviors of S. esculenta during the experimental process. Four
different types of behaviors (mate behavior, aggressive behavior, submissive behavior, and accompany behavior)
were analyzed over a 2-day period. It was shown that S. esculenta exhibited clear territorial and guarding behav-
iors during the breeding season. With the increasing proportion of smaller males in the treatment groups, the
dominance hierarchy of the large-sized males changed, in which the duration of guarding behaviors and number of
successful mating attempts decreased among the large males, while those for the smaller males increased. When
there were not enough smaller males in the treatment group, the larger males often actively attacked the smaller
ones. When the number of smaller males increased, they actively attacked the larger males to strive for the chances
of guarding and mating. The results show that male size has a significant influence on competition and mating
behaviors, which potentially corresponds with the determination of male S. esculenta sizes and male-female ratio
during breeding. These results may improve the breeding efficiency and contribute to the stock enhancement and
development of S. esculenta.
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