#3E H2 oo BEow o ot B Vol. 34,No. 2
201344 A PROGRESS IN FISHERY SCIENCES Apr. ,2013

W3R B DU ZF SE R S48 (B K
MFEFEXTRYHEER

ke ROHY KK mER O 2V
o Ml B P T R R T 5 K 7 B2 5 B 8K 72 B9 75 8 266071)
G LK% ,201306)
CAERBT R, L 200237)

W E KA ERNHBNRKEFRT IR BN Patinopecten yessoensis 3F I 8 Paralichthys olivaceus
B B R ER SRR MBRBRDEAEOBRT A SN TEATIRRAN G E+ N S TR ER
e R (IMTABEX W T, AL RBF.IFR B N &£ KFR & LKW B TR A
THERE S HEGERERBERLERS, 2X & TH A EHA(ANOVA, P<0.01) ;M4 &AM
e FMZ R BKEEEAREREZF EREEZZH TRARSA., TRAEAE 5 A sk &
(NHNEEAE#FAE(%) =238.84Inf+72.7 (R*=0.378) ; 5 A L4 44 Bk & (AR) 55 A ML 4h ik &
(POM) 24 M EME X Z.AR=0.118 X POM—0. 555 (R*=0.329), 1B % = £ 86 B4 TPM %k
JE W BIAE A 24. 09mg/ L,

KA PR IR ] AWM EE BEATH ¥F & B N 5B RN EA I
FESEE S917.4 XERIRAIES A XEHE  1000-7075(2013)02-0096-07

Feeding on feces,diets and cage farming sediments of
Paralichthys olivaceus by Japanese scallop Patinopecten yessoensis

ZHANG Ji-hong' WU Tao"? XU Dong' GAO Ya-ping' TANG Wang'*®

('Key Laboratory of Sustainable Development of Marine Fisheries, Ministry of Agriculture,
Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071)
(*Shanghai Ocean University, 201306)

(?East China University of Science and Technology, Shanghai 200237)

ABSTRACT Static method was employed to study feeding behaviors of Japanese scallop Pa-
tinopecten yessoensis feeding on different food such as flounder Paralichthys olivaceus feces, re-
sidual feed, sediment particulates and microalgae. Clearance rate and ingestion rate on microal-
gae were significantly higher than the other three experimental groups (ANOVA, P<{0.01).
Absorption efficiencies (AE) among microalgae, fish feces and residual feed were not signifi-
cantly different, but they were significantly higher than that on sediment particulates. There
was a positive correlation between AE and organic content (f): AE(%)=38.84Inf+72.7 (R*
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=0. 378); The linear relationship between absorption rate (AR) and particulate organic matter
(POM) was described as: AR=0. 118 X POM—0. 555 (R*=0.329). Total particulate matter
(TPM) threshold for pseudo-feces production was 24. 09 mg/1L., and the scallop could regulate
food intake by pseudo-feces production. Based on the research results, the potential Integrated
Multi-trophic Aquaculture (IMTA) of shellfish and fish was proposed.
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Table 1 Characteristics of suspended particles in the treatment
AV ORE ) Wik A B Wk TC HL Y
2B 4 Treatment - HHWILR £ (%)
TPM (mg/L) POM (mg/L) PIM (mg/L)
4 Uneaten feed 31.58+3.38 10.014+1. 03 21.56+2. 40 31.74+0.95%
PR Sediments 30.5044. 25 4,9740, 774 25.5243.51 16.2940. 502
11 2% Fish feces 29.75+5. 26 6.88+1. 26" 22.88+4.01 23.09=£0. 38°
¥ Microalgae 36.31£10. 25 9.07+2. 144 27.24+8.11 25.2541.48

T« [ — 3 rp R R B R 22 57k

Note:Data within the same column with different superscripts are significantly different

2.1.2 SBATAN R B NGEREYFHNE

WREE B D172 @k 64. 2542, 26 ~74. 974 3. 25mm, 4+ H A F 1. 3140. 44~2.8940. 89g Z [A] . H[H
T 2 I 45 B R o & A A AR T T AE AE 35 Pk 25 % (P =0. 005<C0. 01) , Tukey HSD 43 #7 45 5 W7 L 110
M2 5 H4H (P=0. 669>>0. 05) , A 254 S5 BE 4 (P=0. 349™>0. 05) HF 33 J DL B4R 3R T o W e 225 5
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Table 2 Shell length/height and weight of the scallop Patinopecten yessoensis used in the experiment

TGS HATH 7k FC

Shell length(mm) Shell height(mm)

i 2H Treatment

Wet weight(g) Dry tissue weight(g)

5% Uneaten feed 46.2x5.6 2.7140.47 72.7142.55 71.9643.12
ViR Sediments 47.98410. 22 2.8940.89 73.3444.48 72.7445.47
ffi 2% Fish feces 33.5+3.3 1.69+0. 24 66.39+1.84 64.25+2.26
% Microalgae 40.69x4.61 1.3140. 44 76.431+3.58 74.97+£3.25
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R RERAEDEMNZER(ANOVA, P<0.01) . 75 F DX 05 00 B AR A8 & R e, 3% T oAb 3 4>
SC A UTFR Y R AH K 0 3% 3 A S0 0 2 ) 1 1 K 3R R B SRR TC B 22 5 (Turkey HSD, P>>0. 05) ; YT
P2 ) B K S e A0 S AR ER T A 5 A0 B £ R v T A 2R AR TR AL . 4 S S50 2 ) A RO R
AR FEEZ R (ANOVA, P=0.015<C0. 05) , e 40 . 5% 1H 40 Fn f0 26 40 22 1) A TR R A i E 22 5% . (1
SRR T OB AL . UG AR DOAR AL AR S R Y A % 0. 58420, 012 g/gDW - h,

2.2 ZTWZHR

2.2.1 EEHEMA LI N LR

25 S 0 2H 1 W) 0 B AR B DA SR B DL Y AR A R v L AR 3. BRI R A R T 2 O A L) i
e LR A DU A B A HLY) & JE A
2.2.2 WWRBNGERAT AL R THRFRG X Z

W R R G A R (OB IEME LR AECY) =38. 84Inf+72.7 (R*=0. 378) ; KR35 J3 UL X} A ML 1Y
W 5 AT WL e B (POMD 2 5 3 B R PE IEAH E 6 R - AR=0. 118POM —0. 555 (R*=0.329) ([ 2), {Hj&,
IR EE B DL UE /K 38 (CR) I R 55 B URL#) (TPMD ¥k FE A7 78 B 35 19 AH DG 5 MR 28 Jd DM 3E 119 7 2 8 (RR) B
TPM F1 PIM A8 i i 52 28 s gy #a# . RR=0. 092TPM — 2. 216 (R*=0.727); RR=0.111PIM—1. 871
(R?*=0.559) (B 3). Hubit i thdR sk i DL A B3 i) TPM B 24. 09mg/ L.
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Fig. 1 Clearance rate, ingestion rate, absorption rate and absorption efficiency of scallop P. yessoensis to four diets
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Table 3 Characteristics of suspended particles and basic biology characteristics of scallop in each treatment

SEE 4 Group TPM (mg/L) POM(mg/L) PIM(mg/L) FCY%) 7% SH (mm) HAREB T+ F TDW(g)
BB 44.9047.50 10.51+1. 19 34.39+6.52 23.65+2. 31 70. 26+6. 85 2.55+0.99
Uneaten feed 45.2242.20 19.61+3.09 25.6042. 21 43.2945. 49 66.7941. 35 1.9840.17
PLEY 45.8345. 31 7.28+1.23 38.55+4.18 15.8241.17 70.43+6. 06 2.5540.93
Sediments 37.75+1. 44 8.0540.59 29.70£1.15 21.3141.20 71.10£6. 70 2.6740.95
2 (H 44.7742.74 10. 550. 60 34.2342.24 23.5740.72 62.53+3.49 1.5340. 34
Fish feces 32.0845.55 9.14+1.61 22.944+3.98 28.5040. 97 62.9242.45 1.564+0. 24
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Fig. 2 Relationship between absorption efficiency and organic content (f), and absorption rate and POM
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Fig. 3 Relationship between TPM and clearance rate, and TPM and pseudo-feces production rate
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"B Y A B AR A0 WA R/ B K R ke 3 N B AR AN SR W S A AR A Cl W vk B R HL R R
%) (Hawkins et al.  1996), XA HE S X IH AR AR R . Navarro 25 (1992) Xt Bl & B WG Cerasto-
derma edule WIWFFEIESE , TE 5 ViR FE B PR URLH K A A, U 55 2 i 368 ok 8 AR i 7K 56 LA B 1k ASURE ) 2ok 22 b s B
T8 X SR R A —Fh R R . Wong 45 (1999 #fF 58 & B, 35 2203 D1 Perna viridis S T 48 15 1E % 89 fig
S P RN S Ah BRS04 o B K AR R ORI 1 T e AT D K 3 DT PR AR AR R AR E R A R AR
FWHWG Crassostrea virginica FREVEHE 1 REE , LLIE N 7K A rh 8 77 UKL ) BT o F0 280t 19 28 b (Newell er al.
1983) . WF5E B DAY IE /K AR TFORBE TPM B3 I FEAR (B 3), —F A BEMAMCK R, 4 TPM WAL
e T A L G AR AR AR 5 B DL LA™ A AR 3 B9 I8 2R 18 79 45 B 38 R0 RE £ i 4R B

AT 52 e DL R85 B AR FR A DA 5 0 x 2 DL SR A A= W AR o AR 7 2R 0 B ME S B i 5 B BORL Y TPM
A % (Navarro etal. 1992), Widdows(1979) 1 48 0 01 7= A= 5 36 ) TPM BI{E K 5mg/L., Kuang 4£(1997)
W5 &I, 2 TPM ik 17. Tmg/ L, MifLw IUA DR FE ™ 4 . Navarro(1994) &3, TPM iy 3mg/L i, Bk U
Placopecten magellanius §Los G RZE P 4 RZE =B 0 BT E R 15%, MacDonald %5 (1986) % 3 , F. i3 I
T2 H AR X TPM 53k 10mg/ L I FF AR = A R3S . A 92 50 380 i 2 P 1m1 U, 4+t A 3 3 DL 2R R 36 1y TPML I i
24, 09mg/ L, AT UL RIS A Y I 32 22 F R 9 52 L S AR W S AR A R E— B IS .

EY AR R B YRR BRI . 252 s e DR B AT W I Z — (Navarro ez al.
2000) . R 3 D1 W R R B AT BIL A 5 S 1) 185 00 2 o 0 ek B0 L 32 G 2R 5 AT T DU I T 45 2R A — 2
(Hawkins ez al. 19963 Reid et al.  2010). i 1€ 746 B9 B B BEE A UL & AR 0, AE S8 Btk » Bl
HEAVY & H K AE RN %% B B2 100 %0 B4k (Reid ezal. 20100, AW REZH
PLY & B IR (14 06 ~48 Y0 BRI IF R B AE IR W ka9 . By AE Sb . 88 %2 e U8 £ 1 DL 28
WA PL R G R bR 2 — (BB R 5 AE BYRBUMIRICR) . 7TERYHREE (TPM) I 1 3% 22 55 i, 87 53 J33 D1 X 4%
T 2 R B 1 W SRS AR I, TG 103 22 e o ELJR: R B0 I D RS 0ol 1) 48 1 3 0 3 i sy o A A RS e 1 W i
R R TR AN S . A WO A 77 GE X I UKL ) R B TH R 1 ZE A1 3 A A Y UKL G R R A DD AR
AN S BRI T PR R I B 2 BARER T DX OB B BB RO R B E R T AR I A g H 2
AE & 25 AR PRt B 5853 DL XS DL AR W rh A LA 1 W WA R ) b AR T AR IS TR | £ 3 S e

SR PE S 8F RS DL IMTA 258 8 238 A 1 i — 25 (B9 UKL A AL 4 R A JC L AR 1 26 BR i
RALE A M H T EZ % I8 IMTA WA R . 2. 1D SRR RS 5 DL RE 0% 5k £ L W e £ % 2 R sk L H
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