5537 B 6 W) S &~ £ Eild Vol.37,No.6
2017 4F3 A ACTA ECOLOGICA SINICA Mar. 2017

DOI: 10.5846/stxb201510232145

E5 KT, T WA, XU, MR . 5 S W AT N S 2RO R AT T . AR 452740, 2017,37(6)
Wang L, Zhang X M, Ding P W, Liu T Y, Chen S Q.Reproductive behavior and mating strategy of Sepia esculenta.Acta Ecologica Sinica,2017,37(6) :

& BWEATH S TR ERTR

B AN THA R He i
1 WP EEREAK T, HE 266003
2 H B S HOR R SRS R SR BRI AR, W 266072
3 v E K RSB GE BE H K FERFST, T8 266071

E 2014 4F 6 7 T3 W ARBUKRE I BHR R GO0 6 O WSS FE AT HESEWLEE 5 10 55, 8 1 7 P Rt LU 20 A e L 35
BRI R K AR SR 3 SZHC R B AEAT I ARAE . SR R - B K T B T S WOK B SR T S UK RE
B8 SO ) B S AR SR £, BB BLA R 20—38 cm R A A FLAN T X IF , BRSO 7—24 e BETE 2.1—6.1 s P SEIMNS
XS A 3 LIS A i, AU R 0 B OF ) AN K7 2t DA A 2R ) SR AT S Ak 2 B BB A S8 s 2 S IR I B 1)
SRABAT Ay, HUAR 22 S5 ST S SR A A T AR, G R R S AR ST i) B 455 ) B OGS A =2 s/ ) O TP 23 A 0 S A0 i
PERER IR (CBERHUAR 431 55 3Rk ) IR 5 4 S0 R — IR SC L RF2% 125—398 s, ML AT B 80 FR0KS 1R R AT S AT | 2 I ) e
PEAEUELEMENE ] 3—24 cm JEFEIN A SRV AR SR, 3 ME0F 61 min J5 2R UCCHS . K57 BBk HEE LS 22 0 e 2 1
P B A 8B s SR TR 3R (10 S B 7 o Al 5 SIS R AR I, 4 S ORI 22 K 22287 TR SIS O SR m | P P SR AR I A7 AE 2K
SEBCEL G, 1X REAT AUHE o ME A ) 25 58 T A RS2 B 1A i 1 2 REE

SRERIR] - B L TR K s A0 6 5 SR 5 S0 5 P e S TR S S S T3

Reproductive behavior and mating strategy of Sepia esculenta

WANG Liang', ZHANG Xiumei'> ", DING Pengwei', LIU Tianyu', CHEN Siqing’

1 College of Fisheries, Ocean University of China, Qingdao 266003, China

2 Function Laboratory for Marine Fisheries Science and Food Production Processes, Qingdao National Laboratory for Marine Science and Technology,
Qingdao 266072, China

3 Yellow Sea Fisheries Research Institute, Chinese Academy of Fisheries Science, Qingdao 266071, China

Abstract: Sepia esculenta Hoyle is widely distributed in Chinese coastal waters, and the taste and the highly value of
nutrients make it one of the most important economical species in China. This organism can grow up to 200 mm in mantle
length during its short lifespan of 1 year or less. Mature S. esculenta individuals migrate to inshore areas to mate and spawn
during the breeding period, which is from June to July in Xuejiadao, Qingdao in China. The reproductive behavior and
mating strategy , which include mate selection and sperm competition, determine the quality (e.g. dorsal mantle length or
body weight of newly hatched larvae) and quantity of offspring, and play an important role in generating genetic diversity.
Here, sexually mature S. esculenta were captured using a basket trap off the coast of Xuejiadao, Qingdao, China, between
May and June of 2014. The reproductive behaviors of S. esculenta, including swimming, predation, courtship, battle,
mating, and egg—laying were analyzed using both qualitative and quantitative comparisons after observation in an indoor pool

with an image pickup system. The results revealed that the swimming power of S. esculenta was mainly linked to the funnel
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and could not be sustained for long periods of time. S. esculenta continued to feed on Litopenaeus vannamei (10.4+0.6 c¢cm in
total length) within a distance ranging from 20 to 38 cm and could rapidly catch prey (in 2.1—6.1 s) , illustrating that it
utilized the energy from feeding for the non—synchronous ovarian (testicular) development, batch spawning, and complex
reproductive behaviors. Before mating, S. esculenta demonstrated obvious courtship behavior. The males tended to choose
females of similar or slightly smaller sizes, whereas the females tended to choose larger males. The males competed for
females and the winner had an opportunity to mate with female. The male would begin by lightly touching the cheek of the
female, and also maintained a head—to—head position during the mating. Before ejaculation, the males moved arm III to
remove the sperm masses attached to the residual buccal membranes from previous matings. After sperm removal, the male
held spermatophores ejected through its funnel with the base of hectocotylized left arm IV and then pressed the coiled arm on
the ventral portion of the female’ s buccal membrane. A successful mating lasted a relatively long time (125—398 s), but
the mating process could easily be interrupted by interference from other individuals nearby, especially other males. The
male continued to guard the spawning female ( staying 3—24 cm from the female), and repeated matings occurred at an
average interval of 61 min during the mate guarding process. Fertilized female S. esculenta individuals began to lay eggs
approximately 4.5 min after mating. The eggs were relatively large (long axis diameter; 16.4—20.0 mm; short axis
diameter; 10.5—12.6 mm). Although males involved in guarding females delayed their search for other mates, they may
have reduced the probability that the female would remate with other males. Sperm removal, guarding, and repeated mating
could effectively improve the male success rate. The mating strategy of S. esculenta was promiscuity, and repeated instance

of mating, in both males and females, could effectively improve the reproductive success rate and level of genetic diversity.

Key Words: Sepia esculenta; swimming; predation; courtship; mating; sex selection; promiscuity; sperm competition
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Fig.1 The swimming behavior of S. esculenta
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Fig.2 The predation behavior of S. esculenta
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Fig.5 The mating behavior
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RE SRR 7 T8, 4 S WOW S G S SRR R D L AL RS TN (R ) IR R OFF ) A
Wik &I o XA R T R (AT B4 A 1) B[] P 30 B X 00 I A - % 7 T X ) 43 BRI A0 HL A
R S AH BB R AT I AE R R BE A [R) I 8 BEAH I 52 2 1) BB T o OB  3) SSIE K™ R AT M 55 )
WAFERE o S O 4 S RE B OB 1 T S e ok . S L B, A S B A Ak S B, SRR SR
JHEIETE SR LB AN ST . Rosa SEOFFTHE Y, RPGVER BN ( Octopus defilippi ) VLA K BHEAT 2 A TH FE 1Y
etk 4 H A B , FEPATAR AL 1 Z2 101 (llex argentinus) BOBFFE o & BB 2 AR AR P= 00 I, ANEfE (N
U S T 2R A A BRGS0 R P A A R — R T

SN 5 T, B e 23 A A S 0 ) 3 5 B8 N A IR i) R T A RE A R AR A MR
PEAZHEC ) AR B R, 5 =B D ( Hippocampus trimaculatus ) SIS, A 1 T SR A S B LA I B
FEH B R, 1858 R ( Procambarus clarkia ) TS F 26 ML ( Bursaphelenchus xylophilus ) FIWFFE H &
PGS PR 85t 25 5 e R A A0 ), o [ S B8 A v %) - M i 1) 5 Ak R A T, P b 2 H v 1 Ak £ e e R 2 08
e RSO Sl 5 A T AT AT Y L A SRR 75 B RO A 04 S TR A5 DA B 15 EA B b 1 e A
] W A T i — 2D ISR, AR X S B A T 4 S R AR RS & i A A 7 B A SRR
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