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YHENFRENEERER, EEHMATEENEEEFOH KR E R T A
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Jets A LG R B O FIR W E T B AR TR K E L (2400 .89) R/(%E-d), %
e mILEEY E AR EFRENRT . KL, BEELEALEENETERBE X,
BTSRRI R R EE G, FERRZ AT ER N ERXEHETUEFR,
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REE: e AIENE, BARB, SEEXE, HokEk
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TR BB AT P 22 db & B A 88 (Charybdis japonica)
Xof 338 .0 JE i R (Echinocardium cordatum) Y ¥
XY AR RGN T E IR, READ
B =PER T4 (Portunus trituberculatus) . 85 B 15
(Charybdis feriata) F1 41 B 12 ¥ & (P. sanguinolen-
tus) XFHEIBA A YA,

2021 R Z, BATERTE) RAE KV
HEAT A O LI IR 3G FE O, R IR &
X TG %) JIEL A i AR R, T R OG T 2k
T JIFL AR iR B R OGS R e IR R AT AN . AR
WRAEZNFZMN TR TRE/REE) 22 mHE
AR F4 U 5 32 (Thalamita crenata) 3SR TR
ZEmALUER MRS, JHER X R
17T TEERIH L, 2R NSRS,
FHOCHIF S 25 SR AT Sy 3 [ AT 1 JIEL 198 18 20 s o 2
PR

1 MRSk

1.1 SCIg# Rt

SCB R ZR AL IR Rk A AT EE,
)RR M R E - ks E, R
4R 400 4 RS R AE B BE 2 B R W I AR )
AL ENFEMNEIR 2d, BHEHR
200 H/m’, BRI RRLE S AR IAE, R
K2 FFICERRIEME . B IRAE RS, Phikfdk
A TS5, IR R [ 548 (36.50+
4.11)mm], /D[ 742 (22.33 = 1.97) mm] BiFH RS

SEBR T A ASE S SERE (63.80 +£2.71) mm
i 0 o ST S R R 9 (65.00 + 6.00) mm, R4
BRI, 430 BB 55 T 130 L 1Y R gl
AT (0=64 cm, H=40 cm) ' 2 d LL3& I FF 55
BT TROE, PRFER R, BRIk
1/20 PRBETCHAT FLIE 7 R AN AR T 5256

ABETERT G K sl S e 43R AT T AR R AR
KL SR 2 B 25 HILHE (S5 2021G023),
FECR R, BRI SE (R SR
SYE RG] ) R EEIE, IR IRAER R K
5SS B A S D2 i )R i BT o
1.2 SE75E

ARG 53 o0 & PIASEAEL S 50 AR X B 37 15 4 5
WAy, 4y 2021458 A 18 HAI 8 A 20 H
T SIZ I8 3k 25 P R S V3 A R X (22°32726.18”
N, 114°32'49.05" E) i#47. SC5 A I F A YSI 556
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W KK . R . pH DL A 4

TABEDEE  E MBS R R AT
AN (R L) 580 B 5 RRIAK 19 2% (o f LI
NRVEFRBENLAT B TR, JFEREPLA I 1 5 H At/
it AR 5 XE/INKIAR A FL VR IR Y S 5 T vk
W by i R s FOE IR ARAE X i 25 Ak 2
W E ANEL, WHELRILRLL 48 h, HE
B AR B P, BRI E R T
M 6 &5 SCIIFIR S B 6~8 h WA 11k, k5%
P B I B I MR E TN A, B 24 /NETSE
T IR,

S A K BRF SR R T, &2 )R
WU AE o SEEe A DA P /K G B < 500 Ix,
KA (30.43 +£0.23) °C, hE N (32.43 £ 0.25),
pH 2 (8.33 £0), PRFFlfE A, ML Tl
FLRE

NG FEHREE  BGEHS A AR
SEML. BAHIE (0=50 cm, H=18 cm) i i B 4
58, MEREREN Tem, B3 MAD (K 1-a),
Y AR I 12 H, Hpsimgd 6 B, &
N E R . AR (7 B & 5 2,

XA T . 3 Ry M AR B AA L, H
TP ABRY A ARFET B, X RRAE T . 3 HAs

HEIE, HTIPER A S ERAIEmER
T S ZE AL F KRN 2.5 m A TEIX,
JEE G2 0.5 m(1& 1-b), HCE 24 h 5 HUA IEAG A
FENTE O

(a) (b)
1 HASBARSHEE
(a) BUHHT, (b) B #F R F G N A .
Fig. 1 Trapping cages for the field experiment

(a) before deployment, (b) after deployment; arrows indicate sea urchins

in the trapping cage.

S AV X KRR (30.71 £ 0.38) °C,
$132.81+0.02, pH 4 8.33+0.14, WA N (6.61 +
0.61) mg/L.

1.3 HiEAIE

SIS BIE LS EEPREZE (mean + SD) £IK .
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FIFH SPSS 19.0 A ATH M 57 Hr, RN ZE 7
Z Y HT (Two-Way ANOVA) K 56 35 P 52 3 v i JIH
FRAS . R LA S 5 3 1) 32 H A FH X 2 Al i
AR . 2K A GraphPad Prism 9.0 X {FAE .
e (F, H/d)iEaX:
F=D-0)/t
Kb, D IR A R AR IR R
Bt (), C xR ZH R i RS TR R 1 61 % B i
(R), ¢ HEEFFEAE] (d)o

2 4R

2.1 FEREUSLLE

SR et R R, H A R0l S 2 X
kS I 22 0 f FL Vg R SR 90 R i e R ),
e RAE, B HE AR, R

5  HEEORHUR large size
C /iK% small size

T T

w
T

i Fr o /(H/d)
predation rate
[\)

—_

- -

o

I £ SR EE/(H/d)
predation rate

0~24 24~48
B[] /h
time

(@)

K HABAE I DI EXDE IR A E R S
FEHTE . ARAAR ARG, b, B ARk /N
& Y JIEL P £ iR B AE S B D R AR AR K, 7R 0~
24 h P H A /NI VIR 0 A 5 A (3,75 £
1.09) H/d, 7F 24~48 h PRI A TR (3.75 =
1.30) H/d; i X JORAS 1A% JIE ) £ 5 B 1K T %o
ANFAS M R H B0 B, FLRE RS ) 35 A, 7
0~24 h NI EHE M (0.50 + 0.86) H/d, 1ifE 24~
48 h ISR IE T FEZE (0.25 + 0.50) H/d (& 2-a).
Sl T ST TE 0~24 PR/ N IR T L A4 £ o
H(4.25+3.27) Hud, & T HABAHE®RE; 7
24~48 h N, HOGF /NS I JIE P 5 B R R R B
(2.00+ 1.58) H/d, KT [R5 H A< b (1) 4l £ o B o
X T RAAREAR , 76 0~24 h PB4 40 20 8 3 R 4l
B, 7F 24~48 h N E/E THIEAT N, (A2
EIREEER, {UH (0.25 +0.43) H/d (& 2-b),

10 . W SR large size
T /A small size

8

@)}
T

N

N
T

1 —l_ 1
0~24 24~48
T

time

(b)

[w)

2 B (a) FEERE (b) A AEREHILBENBEREE

Fig.2 Temporal variation in predation rates of C. japonica (a) and T. crenata (b) on

juvenile S. sphaeroides of different sizes

XUR 2 J7 22 7 i R 3R WY, U IH AR X H
AN g Rl 1A R 1 R S A A Y
(F 1)(P<0.001 F1 P=0.015), AL S IAEARALKS 5
1] P 38 A DR B 8 B R A B3 (P>0.05)

2.2 IiAiHEsCe

BB LR, SCR A A A Y T
FREEZS (2 2), WM A ARGl 2~4 H |
S BRI (2.40 £ 0.89) K/ ), Hrf, 5 H
PSR 12 R H AR, 10 HogkErE, 2 Hol
WP s P34k M 9E O (49.25 + 12.02) mm. 5

R E K7 2: 2 E /) sponsored by China Society of Fisheries

1 RAEER R 1 RBEYEIE B2 15 (Atergatis
integerrimus), 3k Mg H 58 B N 89.00 mm, L5
H 6 HiFli I KMAKIHENIH 4 5, /NELAS i
JRSsH, H, s SRESUKNBIIRERS, &
%6 H ARSI & 4 HIgIH G K, 1/h). 2554
AR IE L T 2 KRR IR 1 ORISR
A2 Ko 3. 4558 HAREY) Ha 1 H/MNLS
MEAH 1SRRI . A, ERAr s
FEHFRAR IR B T A2 i RS (B AR RE R
ORIV ), AHZAM5e I R iE (5 3-b). X RRZH
[ NPT A B IR 23 A7 s, X gl I by
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*1 BAMBEHABENNERTENTER
Tab.1 Two-Way ANOVA on the predation rate of two species of crabs on S. sphaeroides

HAIE  C japonica

iR T crenata

5K , ‘ , \
source of variations I jopan F P HHE jopl F P

dar Ms df Ms

HERHELMS  sea urchin size 1 45.563 35.852 0.000 1 36.000 8.075 0.015

fFA]  time 1 0.063 0.049 0.828 1 4.000 0.897 0.362

WERR MRS <] sea urchin size x time 1 0.063 0.049 0.828 1 6.250 1.402 0.259

% residual 12 1.271 12 4.458

St total 16 16

®2 FHEMARNELRMNE, RERENREAIUSEEMNBERER

Tab.2 Species and amount of crabs in the trapping cages and their predation on juvenile sea urchin S. sphaeroides

PR

i#Hli%E  trapping cages

group 1 2

3 4 5 6

%) gender 1319 197

S i F 9 JEE/mm 45/57 89
carapace width

P33k R 9 RS /mm

average carapace width

AR E RO MY R 0/0 12

amount of predation (large/small)

28 33n¢e 24 28

34, 25 55\ 56, 65/58 59. 36 48, 53
4925+ 12.02"

0/1 0/1 31 0/1

TE: CRIEEEREE, LRI AR, Sk E M G H A

Notes: " represents A. integerrimus, and the rest are C. japonica; ** only for the average carapace width of C. japonica.

(@ (b)

B3 IMpLEHRHB AR
(a) ¥ JE F 5 470 8 S 3R A0 [ AR, (b) SR 1 A8 e 32 005 g
H. ZLHER R BN A, #5kam 20 .
Fig. 3 Trapped crab C. japonica in the field experiment

(a) the C. japonica inside the trapping cage on the seabed, (b) the trapped
C. japonica and the wounded S. sphaeroides. Red box indicates the

trapped crab C. japonica, arrow indicates the wounded S. sphaeroides.

A IFE E X R AR BEE

VR A 6 fA L A o 8 2 HAT AR
SRS, T AR 2R /52 A5 IR T B A%
PF T B AR M A AR B AT 0 o

3 i
DL BB FE 038 H AR 83560 6 BRI (Meso-

centrotus nudus) T3 38 .0 T8 15 0 2 ELA 1R 58 09 il
e N (1= 0 PR el < B I BN O R R
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DA Bl k7 A 8 A 2 B VA AL T S AR
AWFFERIEER B, HAE | Bl R X OE
T B Sl R A FLIEAR I IEAUAR 28 5%
PP [F) 2 2 M A L 50 S8 PR S B PR 3R, ] A 8 ) b 288
WM LIREER

AWETE R, H A b R U J 3 VA AH Y
ME I RN e, XSEZTH
ST ULEE Y H A S B G BB T fIE A SR — 2
AL AR ORI IR A A TR RS 1 ey 5 589 45 2 R i
R T 30 A €0 Ay LV FIELBIORI J 1 0 /)
B P RE 1%, kT RE S H 5y DI 2R I A
Feifi BRI Z —

NSRRI, H A A A S 2 Y
SR B Z AR MRS S 3% (R 1), Hh, B
At Xt /N A (A FLIR I B AT B il R R
I ELAH 5 B T AR BE A I ) 2 R R R X —T7
1 /NG T 02 2 9 A AR S BTl 2, o5 —Tr
11 2% W ST 56 0 1) 1 A i O 40 20 114 /N ARG e LR
ARICRERETTOR 5 H A a0 NS T EL ) 97 0 5 B2
AR, O ELA £ B e (] A R R R, X — T
T2 W ROFUAS T HELRE LA g H A BT i 2, 95— 7
T ] BE R A e i /o 1) ROALMS T JIEL B T 2
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Tt R LRE R OR . AT HAR N, Sliih
BEAE 0~24 T XS /INAILNG T REL 3 B 58T ooy 0 A 2
JEE TR RIS T JIEL P4 6 B U A1, X R A
T P A i S DA /NIRRT R LA
HpARsEAE T REC il T L A PRV L B
1 R SRS T /N FILAS T FIEL P 4T 60 5 1 T o (1) 228 <
TR, kAT BESE h T AT A0 4l £ O R AR
T HR R IR T EL

R RS SRY . PR A id B
PERAFHY, X AZ BN AS
Rtk DL FBIR B 2 R 2 =, Hoh, i
AR e KA 2 M O S A R G T2 2R
AR, BRI, BRI 5 0
FAE R Fe sy KW B R4 rPo i, 8 e
T AR 0 5 B 119 22 et ] LA HONS DL A A OR
e B R S N B R DR AR
AT H R RE AR, (ER TR D2 Ah e
BN URAE B A HE Y B PR I AR 2 1
71, RIS ER AT I . 5 S EOR BIE
IR E, X AN PRI, e
TR e IR XU, DR 2 e A D
A I AE AR AT e A B Ak B
A /INRLARS DU B AT 4 TR R ],
R MBS LA AR B, e 4 ARA5 19 RE Wi 4 S T
B, DR I I R 1) T A /N R AR
IR, H T DU AR R 25 HAT WA 1) £ K SRS b e
2 X 8 IS ) B R R RS I A5 T RS A 2, R
FEXF SN FIREEHIE NLRE ST, Rl 52 45 XU B 2
T Al £ SR WLt 2 BB ) T R /N AR A T
BeAh, B A SR s S B R AR G, AR
IR HP 114 A i 0l oA R IR 8 Dy gl O
HAHEAT N 32 0% i ™ —— e A ] A 2 A R
[ R AT RERBCE Z A &), LA HAe & 1
AEBE B RERE RIS (8], A2 T Sh gk PRl /N T
I SRS B A 2 ASBIESE b, S IR A i ol
R IR B AR Y . AR O
FUATTT A B AR B, I ELI 2 500 5 A7 Bt i fi]
SECT T RS, R, St I o I v e
FAR PR IO 5 R 7 R T 3 TR o 8 21 A Ak L RE T Y
BIfEL, S Pr RBHE R A HlE R G n] BE R g
W AR

TEHE S I, 6 R ILU e 1) i Yy 4l
B, Wi ALl I ARA R, XRW T A
1 FLIEE RV Rl S S B AR SR B 51y, ik ]

R E K7 2: 2 E /) sponsored by China Society of Fisheries

TR R R . IS H A
XU FIFL A £ B /N T NS, W K 2 R
MR B, R B S W H A kel 5
ALYy, PRI BATT S PR A 28 7E 40 & b A i i)
BORAR T RN Hk, B S8 Ark H
A AR, AR XSS R, B
Y g g FOE R B ¥ Ak 2 R DL B A A g
1717 17 288 0] %6 0 R 2 [ ) 55 4 23 45 4 T FE B o A
R IE] 3 2 DR AR AR X ¥ JIE ) 4 B 2 o ——
W= BT B AR F IS (Ruditapes philip-
pinarum) I, (1% % B 5 47 £ 9 BE 5 GORE OGP,
SR NS, H A S N Tk 1 KRS
HHF LU B, WYURIR A & B Tt
BRI AR Y A, SIS TR IR SRR IR
BB SRS AR Y, H AR T 4 SR RT B
1, JFH H A ACE R AE e S, PR
VIR R B A R . SiAh, M TR
RES W ) B A AT KDY, AP E A
s KR . EhE A pH S IR BT R AR LA — 5L,
PR30 AN 2 308 o 25 S i R R SR R A
VR I 2% 2 W) B S XA W 1 2 S e Y, g X R
AR AV I T B 25 %0 H AR 08 4 0 368 B £ TR B
FE BRI 541 S 56 P R R B 15 A, X VXS
E A T8 1Y PO B AT e ——— ROk U i 1A J I
Z W5 T (A1 B K X, T A BIE 5 Hh i A
P T B R I ROK X, PR T A AR
FISRBR A Al ik e A 8 oV AR A B 12 15 A g b
FriE—2A5¢

HA ) | Bl 2R e A e e iz o i TR
AR UTIES, EATT R 25 8] 5 J% 6 L I 45
PP BT A o A9 K B 8 X A £
FFLIE IR A SR R R o R, 7EXTHA
T E AT N SR 58 B V9 4 B o o v
20 e A S R AR . AR IR 2
T2 ] R b 1R DX 2R SRR T LAV B, R
B k3% KRR ) B BRI AT IO, 3 AA AT DLGE o
P AP 5 1 (A i DLy ke e B R 2R A 1 )
A/ AR o g 461 5

(fE# 7 A AU S P B & i Al 22k &)

SE K (References):
[1] Rahman M A, Yusoff F M, Arshad A, et al. Embryonic,
larval, and early juvenile development of the tropical sea

https://www.china-fishery.cn


https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

K= 23R, 2024, 48(11): 119614

[31]

[7]

[10]

urchin, Salmacis sphaeroides (Echinodermata: Echin-
oidea)[J]. The Scientific World Journal, 2012, 2012:
938482.

Chen G Q, Xiang W Z, Lau C C, ef al. A comparative
analysis of lipid and carotenoid composition of the gon-
ads of Anthocidaris crassispina, Diadema setosum and
Salmacis sphaeroides[J]. Food Chemistry, 2010, 120(4):
973-977.

Barrett G A, Revell D, Harding L, ef al. Tool use by four
species of indo-pacific sea urchins[J]. Journal of Marine
Science and Engineering, 2019, 7(3): 69.

Couvray S, Miard T, Bunet R, et al. Experimental
release of juvenile sea urchins (Paracentrotus lividus) in
exploited sites along the French Mediterranean coast[J].
Journal of Shellfish Research, 2015, 34(2): 555-563.
Cano I, Sellares-Blasco R I, Lefcheck J S, et al. Effects
of herbivory by the urchin Diadema antillarum on early
restoration success of the coral Acropora cervicornis in
the central Caribbean[J]. Journal of Experimental Mar-
ine Biology and Ecology, 2021, 539: 151541.

Azra M N, Okomoda V T, Ikhwanuddin M. Breeding
technology as a tool for sustainable aquaculture produc-
tion and ecosystem services[J]. Frontiers in Marine Sci-
ence, 2022, 9: 679529.

Rahman A, Yusoff F M, Arshad A, et al. Growth and
survival of the tropical sea urchin, Salmacis sphaeroides
fed with different macroalgae in captive rearing condi-
tion[J]. Journal of Environmental Biology, 2016, 37(4):
855-862.

BRI, S, e, S 3R K AR A 1 B A Al iz
FERJEDUAR « A7 AE 7] B B 0d 38 (1], i3 ¥k, 2016,
38(5): 551-560.

Luo G, Zhuang P, Zhao F, et al. Development status,
existing issues and countermeasure in the selection of
suitable species for stock enhancement[J]. Marine Fish-
eries, 2016, 38(5): 551-560 (in Chinese).

Bonaviri C, Vega Fernandez T, Badalamenti F, et al.
Fish versus starfish predation in controlling sea urchin
populations in Mediterranean rocky shores[J]. Marine
Ecology Progress Series, 2009, 382: 129-138.

Steneck R S, Leland A, McNaught D C, et al. Ecosys-
tem flips, locks, and feedbacks: the lasting effects of
fisheries on Maine’s kelp forest ecosystem[J]. Bulletin of

Marine Science, 2013, 89(1): 31-55.

https://www.china-fishery.cn

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

Townsend M, Lohrer A M, Rodil I F, ef al. The target-
ing of large-sized benthic macrofauna by an invasive
portunid predator: evidence from a caging study[J]. Bio-
logical Invasions, 2015, 17(1): 231-244.

K B, RS, FEHE U, 5. T O 5 T 0 B TR
0 S8R S AT A BB R (D). 2 BOR LA, 2016,
44(21): 7-11.

Nie Y K, Chen P M, Zhou Y B, et al. Effects of Antho-
cidaris crassispina enhancement on the behavior of
shrimps and crabs[J]. Journal of Anhui Agricultural Sci-
ences, 2016, 44(21): 7-11 (in Chinese).

WRD AREEXOR T8, 48R T BN
IS ERER [J]. GIBHE, 2004, 23(2): 159-
166.

Huang M Z. Study on feeding habit and nutrient level of
Portunus argentatus, P. sanguinolentus and Charybdis
feriatu in Fujian sea area[J]. Journal of Oceanography in
Taiwan Strait, 2004, 23(2): 159-166 (in Chinese).

L PR, & HM, PRE, 5. 5 0 A3 8 =55R 7
B PERIBT T [J]. HEFEK AL, 1998, 19(1): 53-59
Jiang W M, Meng T X, Chen R S, et al. Diet of Charyb-
dis japonica (A. Miline-Dewards) and Portunus trituber-
culatus (Miers) in the Bohai sea[J]. Marine Fisherirs
Research, 1998, 19(1): 53-59 (in Chinese).

B R il AN 2 X AN R R AE T L AT A
A KIS (D). KOE: KIEMRERY, 2019.

Zheng D F. Effects of water temperature and predator on
survival, behaviors and growth of Strongylocentrotus
intermedius and Mesocentrotus nudus: new insights into
the stock enhancement[D]. Dalian: Dalian Ocean Uni-
versity, 2019 (in Chinese).

Yatsuya K, Matsumoto Y. Effects of the swimming crab
Charybdis japonica on sea urchin Mesocentrotus nudus
grazing: cage experiments in barren ground and land-
based tanks[J]. Fisheries Science, 2021, 87(6): 817-826.
TR, Bl KB & TR S ek
15 IR SR ] s 5k &, 2022, 57(2): 247-
255.

Peng Z R, Wang Q C, Tang Y Z, et al. Predation
strategies of four common crabs on sea urchins Meso-
centrotus nudus with different sizes[J]. Chinese Journal
of Zoology, 2022, 57(2): 247-255 (in Chinese).
Gianguzza P, Bonaviri C, Milisenda G, et al. Mac-
roalgal assemblage type affects predation pressure on sea

HPE K FE2:2: 3290 sponsored by China Society of Fisheries


https://doi.org/10.1016/j.foodchem.2009.11.034
https://doi.org/10.3390/jmse7030069
https://doi.org/10.3390/jmse7030069
https://doi.org/10.2983/035.034.0240
https://doi.org/10.1016/j.jembe.2021.151541
https://doi.org/10.1016/j.jembe.2021.151541
https://doi.org/10.1016/j.jembe.2021.151541
https://doi.org/10.3389/fmars.2022.679529
https://doi.org/10.3389/fmars.2022.679529
https://doi.org/10.3389/fmars.2022.679529
https://doi.org/10.3969/j.issn.1004-2490.2016.05.012
https://doi.org/10.3969/j.issn.1004-2490.2016.05.012
https://doi.org/10.3969/j.issn.1004-2490.2016.05.012
https://doi.org/10.3969/j.issn.1004-2490.2016.05.012
https://doi.org/10.3354/meps07976
https://doi.org/10.3354/meps07976
https://doi.org/10.5343/bms.2011.1148
https://doi.org/10.5343/bms.2011.1148
https://doi.org/10.1007/s10530-014-0722-1
https://doi.org/10.1007/s10530-014-0722-1
https://doi.org/10.3969/j.issn.0517-6611.2016.21.003
https://doi.org/10.3969/j.issn.0517-6611.2016.21.003
https://doi.org/10.3969/j.issn.0517-6611.2016.21.003
https://doi.org/10.3969/j.issn.0517-6611.2016.21.003
https://doi.org/10.1007/s12562-021-01555-0
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

K= 23R, 2024, 48(11): 119614

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

(27]

urchins by altering adhesion strength[J]. Marine Envir-
onmental Research, 2010, 70(1): 82-86.

Trussell G C, Ewanchuk P J, Bertness M D. Trait-medi-
ated effects in rocky intertidal food chains: predator risk
cues alter prey feeding rates[J]. Ecology, 2003, 84(3):
629-640.

Preisser E L, Orrock J L, Schmitz O J. Predator hunting
mode and habitat domain alter nonconsumptive effects in
predator-prey interactions[J]. Ecology, 2007, 88(11):
2744-2751.

Mills C D, Clark P F, Morritt D. Flexible prey handling,
preference and a novel capture technique in invasive, sub-
adult Chinese mitten crabs[J]. Hydrobiologia, 2016,
773(1): 135-147.

Hughes R N, Seed R. Behavioural mechanisms of prey
selection in crabs[J]. Journal of Experimental Marine
Biology and Ecology, 1995, 193(1-2): 225-238.
Aronhime B R, Brown K M. The roles of profit and claw
strength in determining mussel size selection by crabs[J].
Journal of Experimental Marine Biology and Ecology,
2009, 379(1-2): 28-33.

Chakravarti L J, Cotton P A. The effects of a competitor
on the foraging behaviour of the shore crab Carcinus
maenas[J]. PLos One, 2014, 9(4): €93546.

Juanes F, Hartwick E B. Prey size selection in Dunge-
ness crabs: the effect of claw damage[J]. Ecology, 1990,
71(2): 744-758.

Smallegange I M, Van der Meer J. Why do shore crabs
not prefer the most profitable mussels?[J]. Journal of
Animal Ecology, 2003, 72(4): 599-607.

Smallegange I M, Hidding B, Eppenga J] M A, et al.
Optimal foraging and risk of claw damage: how flexible
are shore crabs in their prey size selectivity?[J]. Journal

of Experimental Marine Biology and Ecology, 2008,

R E K7 2: 2 E /) sponsored by China Society of Fisheries

(28]

[29]

[30]

[31]

[32]

[33]

[34]

367(2): 157-163.

Liu D P, Wang F, Lu Y L, et al. Effects of stocking
density on a typical crab-clam polyculture system: beha-
vioral mechanisms of predation and competition in
swimming crab (Portunus trituberculatus)[J]. Aquacul-
ture, 2022, 547: 737467.

Sun'Y F, Wang F, Dong S L. A comparative study of the
effect of starvation regimes on the foraging behavior of
Portunus trituberculatus and Charybdis japonicalJ].
Physiology & Behavior, 2015, 151: 168-177.

Urbina M, Paschke K, Gebauer P, et al. Physiological
energetics of the estuarine crab Hemigrapsus crenulatus
(Crustacea: Decapoda: Varunidae): responses to different
salinity levels[J]. Journal of the Marine Biological Asso-
ciation of the United Kingdom, 2010, 90(2): 267-273.
Powers S P, Kittinger J N. Hydrodynamic mediation of
predator—prey interactions: differential patterns of prey
susceptibility and predator success explained by vari-
ation in water flow[J]. Journal of Experimental Marine
Biology and Ecology, 2002, 273(2): 171-187.

Cannicci S, Dahdouh-Guebas F, Dyane A, et al. Natural
diet and feeding habits of Thalamita crenata (Decapoda:
Portunidae)[J]. Journal of Crustacean Biology, 1996,
16(4): 678-683.

VLF G, B . P EEE. Freshy, 5 0 &
% M]. b5 B AR, 1964: 1-142.

ShenJ R, Dai A Y. Illustrated Fauna of China: Crusta-
cea, Vol. 2 crabs[M] Beijing: Science Press, 1964: 1-142
(in Chinese).

ToRih, AL, IR, & H A b A R AL s DL
HIFIRIABE 7 [J]. R, 2010, 34(12): 62-66.

Yu Z H, Yang H S, Liu B Z, et al. Predation of scallop
Chlamys farreri by crab Charybdis japonica[J]. Marine
Sciences, 2010, 34(12): 62-66 (in Chinese).

https://www.china-fishery.cn


https://doi.org/10.1016/j.marenvres.2010.03.006
https://doi.org/10.1016/j.marenvres.2010.03.006
https://doi.org/10.1016/j.marenvres.2010.03.006
https://doi.org/10.1890/0012-9658(2003)084[0629:TMEIRI]2.0.CO;2
https://doi.org/10.1890/07-0260.1
https://doi.org/10.1007/s10750-016-2700-3
https://doi.org/10.1016/0022-0981(95)00119-0
https://doi.org/10.1016/0022-0981(95)00119-0
https://doi.org/10.1016/j.jembe.2009.08.012
https://doi.org/10.1371/journal.pone.0093546
https://doi.org/10.2307/1940327
https://doi.org/10.1046/j.1365-2656.2003.00729.x
https://doi.org/10.1046/j.1365-2656.2003.00729.x
https://doi.org/10.1016/j.jembe.2008.09.011
https://doi.org/10.1016/j.jembe.2008.09.011
https://doi.org/10.1016/j.aquaculture.2021.737467
https://doi.org/10.1016/j.aquaculture.2021.737467
https://doi.org/10.1017/S0025315409990889
https://doi.org/10.1017/S0025315409990889
https://doi.org/10.1017/S0025315409990889
https://doi.org/10.1016/S0022-0981(02)00162-4
https://doi.org/10.1016/S0022-0981(02)00162-4
https://doi.org/10.1163/193724096X00766
https://www.china-fishery.cn
https://www.china-fishery.cn
https://www.china-fishery.cn

WL, % KPR, 2024, 48(11): 119614

Predation by two species of crabs on different sizes of
juvenile sea urchin Salmacis sphaeroides

TU Youkai, HONG Zesen, WU Hong, YU Zonghe !
(College of Marine Sciences, South China Agricultural University, Guangzhou 510642, China)

Abstract: The sea urchin species Salmacis sphaeroides holds significant ecological and economic value in the
South China Sea. However, natural populations are increasingly at risk due to environmental pollution, overfish-
ing, climate change and other factors. Stock enhancement through breeding and release could mitigate this decline,
but crab predation poses a significant threat to released individuals. The predation effects on juvenile S.
sphaeroides and the factors influencing these effects are not well understood. This study investigated the predation
of two sizes classes of juvenile S. sphaeroides [test diameters: large, (36.50+4.11) mm; small, (22.33£1.97) mm]
by Charybdis japonica and Thalamita crenata, both of which are prevalent in the South China Sea, using both
indoor and filed trapping experiments. Results indicated that S. sphaeroides size and predation duration were key
factors influencing predation rates, with species-specific differences between the two crab species. C. japonica
exhibited high predation rates on small juveniles at both 0-24 and 24-48 h, with rates of (3.75+1.09) ind/d and
(3.75+1.30) ind/d, respectively, while predation on large juveniles was significantly lower at (0.50 + 0.86) ind/d
and (0.25%0.50) ind/d, respectively. In 0-24 h, T. crenata showed a high initial predation rate on small juveniles of
(4.25+3.27) ind/d at 0-24 h, which decreased to (2.00£1.58) ind/d during 24-48 h, and exerted minimal pressure on
large juveniles. Field trapping experiments revealed a strong attraction of juvenile S. sphaeroides to C. japonica,
with an average capture rate of (2.40+0.89) ind/(cage-d). This study concludes that crabs are the primary predators
of S. sphaeroides, and to enhance restocking efficiency, it is recommended to release large-sized sea urchin seed-

lings and to control potential predators such as crabs in advance.
Key words: Salmacis sphaeroides; Charybdis japonica; Thalamita crenata; predation selectivity
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