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Predation of the sumonie oyster Crassostrea ariakensis and the Kumamoto oyster

C. sikamea by three invertebrate species in lab experiments
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Abstract: Predation is one of the most important biotic factors regulating oyster population establishment and oyster reef
development. This study examined the predating preference and efficiency of a stone crab ( Charybdis japonica) and two
oyster drillers ( Rapana venosa , Thais luteostoma) on four size class (W1; 10—20mm; W2; 20—30mm; W3; 30—40mm;
W4. >40mm ) of Crassostrea ariakensis and C. sikamea through lab experiments. The 2-way ANOVA indicated that
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Charybdis japonica showed no discriminatory predation on C. ariakensis and C. sikamea (P>0.05), while the oyster size
significantly influenced the predating efficiency of the stone crab. The stone crab had significantly greater predating
efficiency on W1 group of C. ariakensis than W2 and W4 group of the conspecific, and there were intermediate predation
efficiency on the W3 group (P>0.05). The W1 group of C. sikamea was predated at significantly greater ratios than W2 and
W3 groups of the conspecific, while the W4 group of C. sikamea had similar predating efficiency with the other 3 groups
(P>0.05). The driller Rapana venosa had consistently low predating efficiency on the two oyster species (P=0.590) and
the four size class of oysters (P =0.357). The driller Thais luteostoma had consistently predating efficiency between
C. ariakensis and C. sikamea (P =0.917), but the oyster size significantly affected the predating efficiency of Thais
luteostoma ( P =0.035). Duncan’ multiple comparison indicated that Thais luteostoma had similar predating efficiency
among the four size class of C. ariakensis (P>0.05), but the drillers had greater predating efficiency on W1 group of
C. sikamea than the other 3 groups of the conspecific (W2, W3 and W4) (P<0.05). The significantly positive correlations
were found between the shell height and the shell thickness for each of C. ariakensis and C. sikamea (P<0.001). It was
concluded that the three invertebrates showed no discriminatory predation on C. ariakensis and C. sikamea, while the

predating efficiency on different size class of oysters had interspecies variations.

Key Words: Charybdis japonica; Rapana venosa; Thais luteostoma; predator; oyster reef
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W5 RN RE AR W 5 B [V T A i ] S 3 20 PR ST 3R 1E Y B A (T FRE A 5 ) S5 R A SRR
BL(OHLKS 72 cmx44 cmx48 em) FEFFE 1 JA], B H M 50 mL /NERVEA R ( BEAN MR 5.0x10° 7/ mL) , 56
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TECH K, Fh B R 21—23 JKIRAE (21.020.5) °C o AHFFEIF R 3 AN 7 SE56 , SR £ 3 5 PR 05 A 4
BRRN VALK, AR FHRUR T REHL X 4 5256 B, 2 A [ A8 g 4 i b2 (T V4055 A R
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WEFXEI A 1 HAE A 1 AN FRAET (28 emx25 emx23 em) P TR S0 (321 F1F22) o AN S0 S50
i 7d TR, B 2 RIRK 1 IR, BRI 5 mL /NERSEVA R (BEANILIR B 5.0%10° 4/ mL) , SEE S5 AT, 48
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Table 1 The mean size and wet body weight of three invertebrate predators in lab experiments

% Predator FUA Size/mm {KHH Wet body weight/g
H 248 Charybdis japonica 76.67+0.83 (CW) 96.72+2.88
JiKZL 42 Rapana venosa 76.00+1.33(SH) 59.23+2.65
O Z5 A2 Thais luteostoma 29.57+0.70( SH) 6.8020.36

CW. H5E5 Carapace width, SH . Fo 75 Shell height

F2 ETHAGFIRE AR 4 M HRAE AN FHFTS (SH) (FE(ST) REE (WBW)
Table 2 The mean shell height (SH) , shell thickness ( ST) and wet body weight (WBW ) of the four size classes of Crassostrea sikamea and C.

ariakensis in lab experiments

LA S AR SEi ST KT
Oyster species Oyster size SH/mm ST/mm WBW/g
N 10—20mm( W1) 16.14£0.34 2.19+0.11 1.14+0.25
C. sikamea 20—30mm( W2) 26.86+0.37 2.77+0.11 7.14+0.26
30—40mm( W3) 34.82+0.33 3.71+0.09 12.98+0.23
>40mm( W4) 46.48+0.63 4.48+0.17 21.79+0.52
SiRA AR 1) 10—20mm( W1) 15.06+0.39 1.56+0.08 0.70+0.21
C. ariakensis 20—30mm( W2) 27.06+0.39 3.0320.11 4.60+0.26
30—40mm( W3) 34.52+0.38 3.57+0.09 10.12+0.26
>40mm( W4) 46.21+0.42 3.68+0.15 18.52+0.35

1.3 Gdnib 2k o3 b

TR RIS NI (H AR e LR , SR HIDBUA 577 22 731 (Two-way ANOVA) K46 2 4> [ 22 & (AW Fh 2SI
PR KN ) ST RCR BRI | iz ] Duncan 22 8 HUBOR 36 AN [R] A0 8] IH] 1 22 5% (P<0.05) o FHZME [T A 56
R 7C IR 5 58 i Z RSN TR TP 7 22 0 A A 6w 4 i AR ] 19 22 57 B 5 1k . Bdis 9 ge it A
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2.1 HAREX] 2 bt B ReE

XUA T3 2253 Br e BRI . H At 2 P il S RCR IR Wk 22 5 (R 3,F=2.149,P=0.152) ,{H
FEWH I HIAE /N 35 B H AR 3 SRR (£ 3, F=5.472,P<0.05) |, Wi 5 HAA% K /N 2 8 1% A i
FHIHAERON (2 3,F =0.543,P=0.657) ,

R3 HIFFMEMME RN BRBHEUELMHRNEFHESTER
Table 3 Results from the 2-way ANOVA examining the effect of oyster species and size on the predating efficiency of the stone crab

Charybdis japonica
AF S P Source of variations df J5 % SS ¥y 2% MS F P
FLUGFPZE Oyster species 1 0.289 0.289 2.149 0.152
AR Oyster size 3 2.208 0.736 5.472 0.004
FhIExHHE Speciesxsize 3 0.219 0.073 0.543 0.657
A3 Total 39 7.02 0.18

P4 WoR T HASEXT 4 RS T TTAT UG A AE AT WG 4 3508 . HiE Duncan 28 UAREE R, H AN W1
ZHAE T AR R B = T W2 Hl W4 2H (35 4,P<0.05) , XF W3 I 2R/ Trhfa) (% 4, P>0.05) .
H AT W1 REASH G A B SCR BT W2 Al W3 (3£ 4,P<0.05) , W4 4Bl 3R 5 HAh 3 41
A B2 R (% 4,P>0.055)

R4 BARERT 4 BHAEULITH IR0 RE AR B R R0 P EAR R )

Table 4 Predating efficiency ( mean+SE) of Charybdis japonica on the four size classes of Crassostrea sikamea and C. ariakensis

LA R Predating efficiency

Oyster Size LITHENG C. ariakensis REARGLYG C.sikamea
Wi 80.0%+15.5%a 100.0% +0%a
w2 24.0%+16.0%b 52.0%+18.3%h
w3 34.0%+21.4%ab 26.0%+19.4%b
w4 28.0%+15.9%b 56.0%+15.4%ab

[RIZ o AR A [N e R R AN ) S [ ) 22 5 2. 35 (P<0.05)

2.2 BKLLBEXT 2 Pt i B AR

XU F 7 2253 Mt SR o < 5 o 28 VRIS /NG ik 2T 08 ) 4 B 380 3 0 8 s i (6 5, F 26 F =
0.296,P=0.590; Mit& . F =1.116,P=0.357) , AL W5Fp 2 5 H AR K/ Z R A W3 1 BARRON (% 5,F =
0.548,P=0.653) , 3 6 s T FKLLUERT 4 ZH AU UL 714 055 F0 AE A H 055 Bl 2 R0, BA b k2T 12 i 4l £ 8%
RIRL,

£S5 HIFMEMMER N ROEHEUELMONEFHED LR
Table 5 Results from the 2-way ANOVA examining the effect of oyster species and its size on the predating efficiency of the oyster driller

Rapana venosa

78 2R Source of variations df JrE SS Y122 MS F P
FLAFFIZE Oyster species 1 0.063 0.625 0.296 0.590
FHELEE Oyster size 3 0.071 2.358 1.116 0.357
T HUAK Species X Size 3 0.035 1.158 0.548 0.653
J&3T Total 39 0.788
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R 6 BRLTURRT 4 LB HUASIL T HE 050 B A EL AR A 3 B 3 P AR R )

Table 6 Predating efficiency ( mean+SE) of Rapana venosa on the four size classes of Crassostrea sikamea and C. ariakensis

HEAFRLAS AR Predating efficiency

Oyster Size VLYLHEWG C. ariakensis REALWG C. sikamea
Wi 8.00%5.83%a 10.00%+3.16%a
w2 18.00%+19.24%a 22.00%+11.14%a
W3 10.00%+5.48%a 16.00%+9.27%a
W4 2.00%+2.00%a 14.00%+5.10%a

2.3 B ZEENT 2 FhHEAHESCR

XU 7 2253 B 5 SR R AR Fh 20 2 F 3 A MR A il A8 T i 5k e e (3R 7, £ =0.011,P=0.917) ,
ELRRAR R/ INGE I 25 55 1 25 R MR A R (R 7, F=3.232,P=0.035) , W5 Fh 2 5 HAAE K/ 2 18] A i 2
M BEAERON (% 7,F=2.551,P=0.093) ,

R7 HIFMEMAEOINIEOGREBILENNEFHEIRER
Table 7 Results from the 2-way ANOVA examining the effect of oyster species and its size on the predating efficiency of the oyster driller

Thais luteostoma

A5 SR Source of variations Ji2 SS df Y175 2% MS F P
FEIAIZE Oyster species 19.71 1 19.71 0.011 0.917
HLAFELAS Oyster size 0.080 3 0.027 3.232 0.035
P> HAE Speciesxsize 0.042 2 0.021 2.551 0.093
23t Total 0.408 39

R 8 R 1 5 RN 4 ZH AR AT VA 5 AR AR W O B8R SR B 0 2 BB A R RO AR
fi, & Duncan Z2 T FURREER , 25 1 75 AR T 4 ZHALAS AT VAL 05 Al B 28CR B0h B 38 Pk 22 5% (36 8, P>0.05)
(XS W ZH AEACHE Sl B A0 3 8 v T A 3 S RIAR 2H (% 8, P<0.05)

®8 EOFHRUERT 4 H MG T H W50 B8 A 05 00 1 B 80 (P IE +hRELR)

Table 8 Predating efficiency ( mean+SE) of Thais luteostoma on the four size class of Crassostrea sikamea and C. ariakensis

HEME R A% Predating efficiency

Oyster size JETTAHEG C. ariakensis REARGLW C. sikamea
Wi 10.0%+5.48%a 20.0%£6.33%a
w2 6.0%+4.00%a 4.0%+2.45%b
w3 8.0%+5.83%a 2.0%+2.00%h
w4 4.0%+2.45%a 0.0%+0%b

2.4 AtwETe s 5ot R R AR DGR

2 PR 7 R S SE R Z R AE AR 35 A IEAH GG AR (&1 1, P <0.001) o JE VT AW 5E )85 52 i Z 1] Y
LMERNT T FE N ST=1.04+0.074 x SH (r*= 0.650, P<0.001) , BEA4EWF Ky ST=1.30+0.051 x SH (r»=0.45,
P<0.001), P RMLMBSEA B EEZES W RMERPREXTE L 0.3716 (%95 B 5 IX [3].0.3714—
0.3718) , [FIAEHLAE T BEAH MG (150 )5 1 2 5 T VA5 05T )&

3 e

3.1 3 A EE X 2 R AT Skt

H AR s b g S SAEE PN B RN B W), 2 02 FHORAH SR A 05 Bl B BB A 5 5, Wy s ke £ e e
Jo B A A 7 LT K B8 % ( Cancer magister) "7 RTLL/N UYL X 28 N B I B2
(Calappa philargius) %V > BKLCIBAREK, FARE A0 S At (i HC 25 8, T D52 P T AR 80K DL A
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PISUBE BT B T £ B 5 25 BRI A/ NAS JE L A 2
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B SO T TL AWM R LA, R IETE m 1 SETHis(cA) RAE AR (CS) HI T (SH) 53 B (ST)
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ST AR 1 R 47 15 L6 W W 649 ; %4 T 4L af45  Fiel  Linear regression between shell height (SH) and shell
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AR LR T L B T AT AL, g™ e
WHRE T A TN T B AR 3 Fh D12 (FER S5 AT
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SRR H ARG G T A W S B A 4, R I DR R G S AN TS T H A B R e
PR, FomifG " LT IHEE T 10 Rl WL DI (A [m] B X DR TR A TR, 245 5 3 I R £ MR O 5 i 4 i
R AU T AR R P07 , 45 SR B R R 2T Wt 7 Y T VG ) e 1 LA T R R s
6 25 SR8 7 W B AR TV YL | H SCE AR ( Balanus albicostatus ) A AR LRI ( Glauconome chinensis ) 1%
A B, ARWIFEE R H A PRZLAR AN BT 1 75 AS MR A 3 T 1 % [ AW F18) 0T YA 005 0 BB A A5 114
PR VERENE, FTRE RO B2 /A REAC WG 1Y 7 58 Wl 28 T VLA W5 | (HX b7 JBE 14 22 S /Kb A R AXS B
YA R ROR S R TR
3.2 3 PP AN () KA A5 04 O 45 e

WAl B RS /Nl I 2 R Al Ol B AR S R IR 4 . Brousseau' ™! W5t 3 W 1A Bk T J 4
EUCE AR /N D12 Savini ' AUBIFST 25 5 S 7S Tk £ M B {051 ] T e A £ /N AR BN ZEFE BRI ( Scapharca
inaequivalvis) o X7 B SERFST R IKET IR A M) R AEDREAE Py g /AN B D Y S UE B 75 A M
SEA 1 TG SRS P 2 WA, ARSE T AR A /KT H AR R B 1 7 BB A B AR A
FVERE /NIKE 2H W1 (10—20mm) AW D gl 2, SRR MA/ N H W 5 TR & i el A b i
FIHFEMRERAEUD . QARSI T 25 ) R B AL WA R T T B C i A T
AHEZ 0 T MR HOR B A5 R U, AN T B e Bl FL a8 Al L 1) 2 B MRS R wfe JE B R, PR i
B EAETE Z AR R R ATI , T25 048 5 TR T FERE R B/ NV A B . (EAHIFTE AR I, K AL IR
XF 4 RS A5 A B RO ARAER , A AR 2L 18] Y I B RO T0 10 B P 22 5, W] RE 5 DKL IR AR B A 25 ) PR A
K N T FRIH SRR R B AT
3.3 3 BRI EE X 2 R R ACR LA

Menzel" " F1 Nichy" ") () 87 41 52 55 45 5 2 A7 S04 £ 58 PR 005 09 7 X £ 808 3.7 4~/d, Savini™ 5255
S50 R PRI WSS D26 (W 2y 1.2¢) PR E RN 1 A/d, ASLE B H A i 0 Uz VAT 05 70 g
AR EH BRI 0 0.975 A>/d 1 0.725 A~/ d, SN IRELHR XS T VT A 45 A0 BEAS 405 697 4l B 0oR
5314 0.136 4~/d F10.229 4~/d, Menzel ™! 525G & #0273k A R £ AL 40 D TR LB R U 1 A4t
WA , A1 B XA 5 ) B AR i T A LR B EASSEIR rh , IR ET R A i 11 5 AS MR T VA 5
REACAHE I 1) B RCRARAIG, H A (101 243 03 U 0 T K E0 MR e 11 2 M 3R B H A a2 122 1 DX A5
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