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266071 ;
266071)

WE 201544 A6 H—10 A 26 B, EFEEEXINGHE T H 4 7% 0 % Bl (Careshell) 3T #
Hf(Scapharca broughtonii) 4 K fn 7 7E By &7, B EZBAMEEIRE 4 MCIEA, Hd, B
VIR EL K 160 g/4, ZHEFHEESL ) N 0K 4 CO). 80 g(C1 41). 160 g(C2 41)F7 320 g(C3
A), EIFEHIT200d, F40dMELERABMHERKSHR(EK., T, Z7. BEF), 1TFEA
TAMRE, AR BB (40 d ) A AR E £ K F(SCGRK LT F, EREr, C3AMMEE
KZ#EEET CO 41(P<0.05), 125 Cl1, C2 A= 7 A L EP>0.05), £it 200 d 5= LE, C3
HEK, B FEAEE T EKE DA H(0.34£0.01)%/d. (0.46£0.02)%/d. (0.39+0.01)%/d .
(1.11£0.002)%/d, ¥W B ZEHT CO 4 (P<0.01), FHHEMWT 17.9%. 203%. 18.1%. 16.7%., C3
TR H(19.6£5.6)%, 15T CO 4 H9(26.1£2.5)%, {2 771 8 #(P>0.05),

ES a0

hESERE S968.3 ICEkERIDAD A

ekt (Scapharca broughtonii) , 4 F7 K B R 01
1055 . JE ARSI ] (Mollusca) . #if H (Arcoida) . Hif
Bl(Arcidae) . W@ (Arca)(FREERE, 1978). BLbff & —Fp
RADHE I RA T DL, AR A KA AE I H A ok fif
X, AEENEFRMME, WA ST, #itsen]
A2, HABENETEM IR, 2009), T4k,
T B, B A ARTWIESR TR, hBEREZ
W AR A R TR A M X AT T R A N TR IS
e A S (T HmiEESE, 2009; P KA, 2010)FIFEFR
B SIS (FR NS, 2013), (ELRLRH P A B S RAE,

B ZBEA; AKSEG BEAKE;, ATE
XEHE  2095-9869(2017)04-0180-06

21 30%75 A5 (LT, 2007), FEFEFE AR WA EL sz,
HAET, 56T bt A K pF o8 3= B h e FR il 7
K. BWRNE (SR, 199; BEHIE,
2007), HEE IR AR AL bl A K A S ma g/ D 4GE
CANFFE R, B9 A K 5K i 4 R L R 7
A, W, B pH, BHHEE. EANH-N), &
4 Ja A5 HBLT ) A R RN 2 A R H A T B M (i A,
1989; XIRLLAE, 2015), kM55 (2013)RF58 %M, pH 7£
7.5-8.5 Z [A A a8 B A KT R, 7E pH<S5.5 i,
DL FE 2 AR 1, U b H H S B, TR M fiE
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J1; pH 4 8.5 B, b AR KOROURAE, TR
W5 50 Ky 2% B (Careshell) y H AR L FF= 5,
B AR AR F ] Mg(OH), AW, 4T
il gz e FRBURL , 2™ b e W 0 B8 ST K pH L, 42
HEUZRAAELG, iR TG 41 (Ruditapes philippinarum)
FIFRFE TN 3 AR5 5 1.5 AR RIS, 2012),
WIS ERAEH], REMCR K BTRCR , H 2RI R T
IR E /K pH, 8NS5 5 7K 1) B R MR v 5 S Bk iR
BRI . H o] B 44 (2014) 7 0 58 25 22 B 50 19 )
GEH SR FE AR = A AFHE . DU AR RO B Y SE g R
I, R T LU R AR A R A T AR KR U 15 5D L
JiEh, GEMGE, TR &E A R SR A Y
FEREEIGAT, WO R M R B R, Rm AT
B, ISR R AR SR R T
3, 38 A FE LR B 48 o A [F) AT RS R 22
R, WFE T AN IR Ak B2 R [ 2B 4 B B 1) st e A
Ferk, BFEBROT R AR L AT RS,

LW A0 R B B A fE R IR R S ALK P
1 #RE5F=E
1.1 SEIEH

LRI T ILAR H B IKEK =B WA RA R, 5%
KH 16-27 mm, 2014 4F 11 H s 81L& 7€ ik 5
IKFEA R W DX 5 A0 7 9 R R Eh L AR 2R
R 3 A BB A R R BRI
12 Rt

S G e HE L AN 28 B R LS ], R 4
AbPRE . A [R)EE E EE (160 g, 20 140 Ri)FET
30 emx20 em R OMEMAEH, HMLEHIAE S 20 H Y
0.85 mm fL1%, SRIG AR E R RS, 433lic
i C3(320 g). C2(160 g). C1(80 g), AHNZERFIAYE
S XF BRLH (CO), BENALBRL] 3 AN, S bR Lk
FiAg L 1,

F 1 SSIGEEHA NS HHE
Tab.l The measured parameters of S. broughtonii

0% Group 52K Shell length(mm)

5% % Shell width(mm)

5t Shell height(mm) — J2FE Wet weight(g)

il S. broughtonii 19.33+2.41

9.14£1.46

13.04+1.71 1.43+0.66

13 EKWAHZE

SEUAE LR 2R WU B /K7 A RN Wl XA T o 8
T2 M 4%4% 50 om S5 (A FEHE T XCAE4E B OE W 975 .
SLHT 2015 4F 4 H 6 HIFMR, 4r51F 40 d (5 H 16
H). 80d(6 A 26 H). 12048 H 6 H). 160d (9 A
16 H). 200 d (10 H 26 H)J5, A5 20 B HLE
H 30 RLAEL R GO 2 5 5 1m]) , FH R s R RO, K
SO R A KRR GER L R Fom . ),
AR R KR IF L SR AE TR, L R a ], A
X B bR . KIS 8-25°C, RN 30.8-32.2,
pH 4 8.01-8.43, ¥4 > 6 mg/L.

1.4 HIETESAE

H 5 A2 K % (Specific growth rate, SGR, %/d)=
100%(Iny; — Inyo)/t

A, ¢ R FRGEI ]y, S FRE I R) 45 o ek it
ARSI G . 5858, oM. IKE), yo NS
WG ET BRI A KA S RGeS . 7298 . o . IRE),

BET-# (Mortality rate, MR, %)=100x (24 febbf
SNBSSk K

SCES KR A SPSS 19.0 #5481, SR

Kl % )7 2% (One-way ANOVAKGH:, 24 P<0.05 K%
S, P<0.01 R 25 %, SLWEs R E
+hREZE (Mean + SD)FRIRN

2 HERE5HH

21 BHERREEXEKEBLIERR

SEUS ], A T S i X K B bR, B
ESELE 2, NR2ATLE N, KERMAEE S
8.22-23.57°C; #HE M VLN 30.80-31.90; pH
AN 8.01-8.31; WA M ARILIERIN 6.24-
9.67 mg/L; M4%3E(Chl-a)Z8 bl 1.56-5.56 ug/L;
A NH-N) AL VE A 3.15-5.65 pmol/L; AR £E
(NO;-N)ZE AL JEFI  0.67-5.56 pmol/L; W filFRER
(NOL,-N) Y ZEALFE 4 0.13-1.01 pmol/L ; % PE#ERR 5
(PO4-P) AL TE BBl 4 0.18-0.45 pmol/L ; ik iR 3R (Si05)
H) A5 AL LM 1.56-5.63 umol/L,

22 ZEBFITEHAEKMNIME
BRI AR S HGEK . Y%, .

)2 ILE 1, NE 1 ATRIE Y, 76 80d (6 H 26 H)

Bf, S4ERKMERIFREHESS, CO HESEIIKT
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Tab.2  The physical and chemical parameters of the experimental environment
i H Items 04-06 05-16 06-26 08-06 09-16 10-26
R T(C) 8.22 15.56 19.94 2291 23.57 19.05
EhE  Salinity 31.90 31.40 31.70 30.80 31.50 31.70
FRH)E  pH 8.14 8.18 8.31 8.11 8.01 8.11
HiA  DO(mg/L) 9.67 9.21 8.51 6.47 6.24 8.05
H4t%  Chl-a(ug/L) 1.56 2.75 3.36 5.56 4.49 3.26
&% NH4-N(umol/L) 3.15 4.45 5.25 5.65 4.35 5.12
iR Ly NOs-N(umol/L) 0.67 1.24 1.28 4.11 4.21 5.56
WAEEREL  NO,-N(umol/L) 0.25 0.15 0.13 0.51 0.87 1.01
WA LR PO,-P(pumol/L) 0.25 0.18 0.22 0.32 0.38 0.45
REMREE  SiO3(umol/L) 1.56 2.35 4.21 5.63 4.13 3.35
B e O =00
40 =3Cl E3Cl1 B bb
| =ac2 25F Q2 ab ababb ab!
L —r == C3 #orb a] al,
E 30f E 20 by L T Ir
= X : |
R B B[aaaa 3227 %gg 151 a
R e 2ot R E
— = agaa
2 15 £ 1014113
2] 2 B
10 g
di
; ;
0 0 40 80 120 160 200 0 0 40 80 120 160 200
i JE] Time/d fA] Time/d
351 20 -
==C0 bp = co
30 =ac1 C abPb ab aab == Cl
=1c2 a al II =Xe
g 25 ==C3 iy, Il | o o[ ==Cs
=
2 20F &
4E 15 5 L
R 2 |5laaaa gass & ; 10
e B
« 10 5l
5 aaay agaa
0 40 80 120 160 200 0 40 80 120 160 200
B 1] Time/d B 1] Time/d
PTG RERD0T ekl A K S HGE A
Fig.1 Effect of careshell on growth of S. broughtonii

CO: XFHAZH; Cl1. 80 g ZZHH); C2:

160 g ZEFE57); C3: 320 g BB

CO0: Control; C1:80 g careshell; C2: 160 g careshell; C3:320 g careshell
AN[E) B[R] 7R 25 53 i 3 (P<0.05)
Different letters represent significant different (P<0.05)

HAth s Ab FEZH H 3K T C3 41(P<0.05).7E 120 d i,
C2 %8S T Co (E 1-A—K 1-D), Hp, C2
Hrtm . WEAKEERT CO 4 (P<0.05)(# 1-C.
Kl 1-D), 4k, C3 ABESAEKSH X mT Co 4
H 25 3 (P<0.05), F5H 160 d i, C3 4S5
BT HAbA , BEE T COo 4(P<0.05), C2 4A1E5EE .
BE FREET COo4H(P<0.05)(F 1-C. K 1-D), #F

FARTE] A 200 d B, A KORGS5 FR5E 160 d 2500, [F]
FERILR CO A4 SHUL T HA 3 N abregl, Hrfr,
C3 HEFEHT Co 41 H¥2E S 8 ¥ P<0.01), C2
HAEFETEMST i E R m T Co 4(P<0.05)(¥ 1-B.
Kl 1-C)o ZiA LA L5 RR, AR R AR A A e
B SEUERK, HAEARSLR R RF &M, 75
IRl AR AU AR
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TEAS FRFE I ] B2 B 38 2 I b i 72 1 L5258
Sem MR, SRAHT LAY SGR ARBL(E 3). 7F 40—
80 d i, COAHAYIEE SGR WFHMLT 3 MbFHAH (P<
0.05), 7E 120-160 d if, CO 455K . 725 SGR W&
T H AR, 25 5 Y4 8 2 (P<0.01), 160-200 d
A, CO 4im9iE SGR WE(LT C3 41(P<0.05). 7£
0-200 d i}, C34l5ef. 7c%. 7o . 1BHE SGR 3%
=T COo 4 H 22 7394 i 35 (P< 0.01).

223 200 d AUFFFE S, C3 41K | 98 . &=
1 SGR Fb CO H P33 T 17.9%.20.3%.18.1%

16.7%. LA LA BEREW], 5 Co 4UMLL, Bmgst
F G A A K S0 SGR AR E U] 3 .

ZRETS R F RIS

M 2 AT 45 5256 41 bl BRRFET- MR DL . 45
AEERA] C1-C2 2 RBFE T RIEL B BT Cco 4,
1M C3 AAEAS B BAET R R ik, 40 d Bf 5 AL BRZA BE T
RIEIT, (T 3%-5%Z (], 7E 200 d if C3 FET-%
9 24.64%, KT CO 411 31.07%, Z5HRExR, MA
—E BB REAE— B R LR AR R A PET R

2.3

xR 3 AEIRERBEHAFEERE
Tab.3 Variation in growth rates of S. broughtonii in different time periods

He K A8 AT il 78 4 K 3 Specific growth rate(%/d)

glrgivcvgsl Groups 0-40d 40-80 d 80120 d 120-160 d 160-200 d 0-200 d
=K Co 0.151+0.021 0.763+0.077  0.391+0.075  —0.030£0.009°  0.136+0.035  0.285+0.009"
Shell Cl1 0.151£0.049  0.914+£0.078  0.295+0.055 0.068+0.017°  0.102+0.006  0.306+0.007"
length C2 0.15240.027  0.885+£0.069  0.400+0.053 0.047+0.012°  0.129+£0.007  0.323+0.006"
(mm) C3 0.15240.036  0.917+0.099  0.287+0.070 0.183+0.005°  0.138+0.050  0.336%0.006°
=5 Co 0.17240.067  0.874+0.042  0.725+0.143 0.028+0.039*°  0.114+0.017  0.385+0.001°
Shell Cl1 0.204+0.027 1.096+£0.048  0.548+0.111 0.114+0.075®  0.161+0.068  0.425+0.010%
width C2 0.233+0.001 1.004+£0.068  0.649+0.066 0.154+0.001®  0.15240.001  0.440+0.020°
(mm) C3 0.228+0.036 1.075+0.148  0.510+0.180 0.266+0.101°  0.238+0.080  0.463+0.019°
e Co 0.182+0.011 0.829+0.055*  0.510+0.088%°  —0.029+£0.004>  0.157+0.017  0.332+0.011%
Shell Cl 0.180+£0.002  0.994+0.018"  0.385+0.042° 0.11240.007°  0.165+0.014  0.367+0.001"
height Cc2 0.198+0.005 0.950+0.029°  0.564+0.043° 0.056+0.003°  0.164+0.042  0.387+0.013°
(mm) C3 0.192+0.016 0.939+0.008°  0.492+0.006°®  0.205+£0.031¢  0.133£0.098  0.392+0.007°
W Co 0.676+0.084  2.327+0.005 1.490+0.091 0.260+0.168*  —0.028+0.101*  0.951+0.002°
Wet Cl1 0.667+0.001 2.597+0.211 1.345+0.165 0.311£0.024*  0.324+0.057°  1.049+0.017°

weight C2 0.680+£0.084  2.533+£0.146  1.651+0.049 0.388+0.043*  —0.013£0.135*  1.049+0.032°

(® C3 0.689+0.108  2.667+0.281 1.271+0.275 0.708+0.096°  0.214+0.122°  1.110+0.002°

T RSP AR ARG TR R R A A W E 22 57 (P<0.05)

Note: The means with different letters within the same column were significantly different at the 0.05 probability level

W
(=]

—=—C0
| —e—Cl1
——C2

N
w

L —~—C3

BRBETR
Cumulative mortality rate/%
— — [
S »n S
T T

W
T

40 80 120
Fi 18] Time/d

K2 ekt RBUET AR

Fig.2 Cumulative mortality rate of S. broughtonii

S

160 200

WG Ry G R LU W SRk & Mg(OH), %520
FEFRE, S T R BRI, 32BN TR
ARSI R DL 2SR K AE W 3R, TR AT RHI i
T, PR, T D G e AR,
LIS REAA A /K BT LR N B B 4 S T (PR %,
2013)", JfAEMl pH HEhn, B R 1l B 2L 4%,
2016), R4 WGTEH 8 R T B0 BEVE T, R4
FHIFRRE K pHo A B (012)iF 58 %W, 2%
B AR & 7K & 5 3L pH ol 10.0, 15 10 f5 8

1) Lin RX. Study on water quality improver prepared by oyster shell. Master's Thesis of Fujian Agriculture and Forestry
University [R5 i £ K BB R BTSRRI 2= -E 5 A 2= (318 3¢, 2013, 13-50]
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I KIRR)E, HpHRETE 8.6 £F.

T8 )1 S A50 45 (2012) 7630 (0] 4l 647 JE AR = i AT
WEFESC , RO KOROA B, W IR IXAN . SEER T
LRI, X BE DRI X ) R R AR AP s K AL, 52
£ 10 mm PR BMEZ) 5 90%, 240 d Jm %R X A
it 10 mm DL IEREREIG AT, i e Bk O i
10 mm ) (5 35%; B fhBEsksE DL 2R P~ R i 30 8% , i
HE DU 24 B B AR ZS o FE NS B AR A I A T A K it
B, WA BRI RS, 7S RN R AR iR
FPRAE . IR, EAT G BRI I 4% h IR WA I 25 5
A, 5 KA K IR L, 4
B FE A MG AT A K T $E 1.5-2.0% . b4k, H
[ Al (20 14) R SERLAR 1 A T A8 20 SR A AR A 22 0
528y, AN TP 150 N EEE RIS AF I n A 22
B, 150 d R HAR G R AR KOR, R ER,
SEES 150 d 5 FEREEIRAT ARG 8 90%L -, 150 d
WA IR AR = IR 5K 22 mm A 33 mm.
FH AR IR IR E 2 A4 K H) 25 mm 1)
BEEA L, SRR IR I AR 5 A K A A L s
() o AT 455 570 93 0 TR 391 %ot b i A 52 i = R TR
ek . 5T, om . MESARKRSEL, BE N E
WeRs, £ A K BHE T Co 41, FrilJE 160-200 d
GRS C3 ARERT Co 4l KN,
R A TUE K SR B E, X5 RA)IE
45 (2012) . H m EFALAR.(2014) 0 58 SERE =04 470
AZRA G BEERKPEER 30

B AL HG M R B | RN . pH &K,
X ki As K B AR A TR I o I A il
DS ™ R . AR R, 120-160 d (8 H
6 H-9 H 16 H)A}, CoOHmy5ek . 725 SGR HEL i
5, nTRES 4t 8 A H BKIRE S A &, TR
BT RAEKRGINK, MEARENH, s HES
KR 55 25 5 UK 4 5 (Crassostrea: gigas)(E 5
45 2005). HifLE3 U (Chlamys Farreri) (41, 2002)"
MRERIET . WA P INAZRRIN 3 L5
H, FEE IR BB KRG ROR O, BRI A
SRR bl 1 A ORI B THE o LA, B
FEEM, BEEIRMARK . A5 pH XAERRR LSS
(B, 20057; BUESE, 2009). pH XHE7E DL

AEBEW, FAEEFQIIHIFREY, K pH Xf N
KNG R T | G RE B o 45 A B gh = A i
TER, fIk pH B2 COTVREEFRAG, R D244k .
ST F0A, AL IR B 25 R i DL 28 i 8 R (B 1 3R 4,
2013), Misgm DR R AR . Z BRI RedE T If AR
SE RF 7K pH., 14 I 55 FE W K 118 Tl T MR R 32 % o T 65 1 1
JE, $ET DR A ST i i S i pE T A
BORATIET R, 250K, LA FE TR AL F Xt
MR, XFTSLgn 2 LR G AT, G R0 % ekt 7 £
B — R M ECEE
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The Effect of Careshell on Growth of Scapharca broughtonii

GUO Xiaoliang'?, MAO Yuze™*", LI Yang'?, LI Jiagi*®,

CHEN Qionglin'?, XUE Suyan™, GAO Zhenkun'”

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai  201306; 2. Key Laboratory of Sustainable
Development of Marine Fisheries, Ministry of Agriculture, Shandong Provincial Key Laboratory of Fishery Resources and
Eco-Environment, Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071,

3. Laboratory for Marine Ecology and Environmental Science, Qingdao National Laboratory for
Marine Science and Technology, Qingdao  266071)

Abstract The effect of careshell on growth and survival of Scapharca broughtonii was investigated in
Sanggou Bay from April 6 to October 26,2015. S. broughtonii with initial mean weight of 160 g were
exposed to the environment with four doses of Careshell: 0 (control, C0), 80 g(Cl), 160 g(C2) and
320 g(C3) respectively. The growth indices (shell length, shell width, shell height, wet weight) of
S broughtonii were measured and the number of deaths recorded in every 40-day period. The experiment
lasted 200 days. Growth and mortality rates were calculated in each period. The results showed that the
growth indices of S broughtonii for C3 group were significantly higher than those of the control group CO
(P<0.05), but the difference with C2 and C1 was not significant (P>0.05). The growth rates of shell length,
shell width, shell height and wet weight for C3 during the experimental period were, (0.34+0.01)%/d,
(0.46+0.02)%/d, (0.39+£0.01)%/d and (1.11£0.002)%/d, respectively, which were significantly higher than
those of CO (P<0.01). On the average, the indices during the experimental period were increased by
17.9%, 20.3%, 18.1% and 16.7% respectively, which were significantly higher than those of CO (P<0.01).
The mortality rate of C3 group (19.6+5.6)% was lower than that of the control group CO (26.1+2.5)%, but
the difference was not significant (P>0.05).
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