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(1. BWHPE R AR K Pl B JR &30 5 A S 03, B 2013065 2. Ji AR T ol F AR 4 3
VI3 M 226241)

W OE: N T aE A B E R, PR IR B TR X A DR IS RS %, 2016 AR
11 7 %2016 4F 12 £ 250 m® (58K KAUK M BHED  FFIR IR AR ASF ., #F58 T ARIJE LR (3
em 6 cm) FREHE BRI /N 2 FPEUASHE DAY 52 < e s AR T RS B0 o VSRR S A DL AT 1)
A K FURS B T TS R S B, KA HE DU AE 6.0 em A1 3.0 em AY5E K43l 20. 25 £0. 03 mm,18.58 +
0.06 mm(P <0.05) . J /INHUKSHE DL BOAFIE 240510y 81.83% +0.69% .65.74% = 0. 83% ; 525t 55 i 5 Wi Ff
DU AR BE  FE DU FRSR70 % B M 2R A AR R, KAASHE DL (10 T3 4 kg 524 0. 890 +0. 024 cm) i F.
FITR SRS ] 1.0 ~ 1.5 Jok/m’ s /INIARFE DL (20 J7 ki kg 75K 0. 488 +0. 035 cm) 3& B AU AR % 5 H3.0 ~
5.0 JTRL/m’ . 557 30 d i, 14. 4 ke KHURRHE DLYCAR 196. 4 ke,96.6% iK% 1.5 ~2.0 cm 75 1 F;8. 8 kg /)
FRASAHE DLCIR A 144. 6 kg ,68.4% ik F] 1.5 ~2.0 em @ ARl o BR50 THEDUZE K R 64T o [R]85 B A AT AT
P AR T RIS E R, BE N AR i AL AR 2 b R AR TR LR T A Y K RAS T b

SRR 450 hRIEE; FRIEE A IRIRIEEE RS A

HESZES: S968.31 SBRARSED: A

%5 1% ( Sinonovacula constricta ) , {85 R T | 165
T, @ B 3 W 1] (Mollusea ) | #iE 24
( Lamellibranchia) . 714 .44 ( Heterodonta ) . %5 I
H ( Veneroida ) . /7 B¢ B} ( Solenidae ) | %5 1% J&
(Sinonovacula) """ 4341 F P4 A PEWT i 14 o
A A, TR E AL 7 3w &) AR Uil 1Y
SIS R (B E AN PN Gy € 2 1S
Z— FREA T A o 2015 A4 [E] 4 19 5 5 T AR
59 967 hm?, =ik 793 708 t'2

DEJBT L 7 A B 58 At 7 A 4 098 7 M AR E ik
J AT HRSE A I B EARAIE . BEAE PR EE AR WIS
e K BT RAL, BRI OB AR A s A [ s
Fr B 4 08 PR B A T[] () 4R > Rt > Wi
AN I BN (Sl v & S o 71 = e
DX B 5 T 2R g kA A /N (52 K
4.0~5.0 cm) MEMRKH 2 R B A, IR 2K
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AR 00 7, AR 5 4R 24 | A 75 fek B 5 5 1)
A&, 7 P AT I i 1 8 R OR K 9 b o R 4T 4
SV P R A, PRI TR B IR TR R L
TR S HE DL AL M7 G IS0, 15 A6 D i 158
b AT RFEE K SR A BT A B A T ) B R LA
P AR A R 0

U RPRS ik

1.1 ##

JIFFAHE DU A E LA SRR O A iEE . 2016
11 H 18 B EWHL = IARNUK = B RHEE
BN F 1 250 m* 14 7K U b Hh 3 MAIE VAR 2R B0 174
P (FATIHBERKELR) o fEMMNBET 3 &
16 m x2 m K IF I H (3 PN E ) 3 55 550
FH 316 $:2.0 m x 1.0 m (/N X, JHRARHE
DUEBT & 14. 4 ke, /NRASHE DL GBT iR 8. 4
ke, FHAEHEDL (0.890 £0.024 ecm 10 J7ki/kg)
(ORI A5 1.0.1.5.2.0 2.5 Jk/m?,
INFIAEHEDL (0. 488 0. 035 em 20 J7Ki/keg ) )
FREEEEE AP 3.0.5.0.7.0.9. 0 JykL/m’; 5
EFFRAE3 em 6 em IRIRIFEEF (K 1),

*k1 AR EKREENHFZE

Tab.1 The stocking density of razor clam in different
specifications, bottom thickness

(FHL/m’*)
HE3
Repetition 3

HE2

Repetition 2

i1
JEE TR BE/ em Repetition 1
Sediment thicknes JCHLE /ML B /IILE LR /N RLRS
Big Small Big Small Big Small
1.0 3.0 1.0 3.0 1.0 3.0
1.5 5.0 1.5 5.0 1.5 5.0
2.0 7.0 2.0 7.0 2.0 7.0
2.5 9.0 2.5 9.0 25 9.0
1.0 3.0 1.0 3.0 1.0 3.0
1.5 5.0 1.5 5.0 1.5 5.0
2.0 7.0 2.0 7.0 2.0 7.0

2.5 9.0 2.5 9.0 25 9.0

1.2 EFEE

BRSO A7 5 i, K P N SR A
R R I UE, S S R e A TR B Bl A ol
R o8t PR 9 S A R A — S R, 15 A T M
HE DTSR A S EORE . 3 81, 7 I 2 1t 7K B9 pH
{EL HEEKIHL R AR X 4 8 U ik A5, DT AR A
FRIE IR K e N R pH RFFE 7.8 ~ 8.6, 1K
JKIRAE 12. 8 ~22.3 C Z[a], ¥ 7K AR X 4 78
1.006 ~1.013 Z[a], 7 AAMET 5 mg/Lo 4

i A AL AT 0 I, 7 B I 3 A ML 4R, AR
PERANEOL, BEFR 10 d 2HEK—U, B
Mo BALRELR I, ok B RN R TR ) o BRUCORHE
IKET R A R A W & . WF & e 2 3
IEHRAA, S BUR B A ST, ISR 2 (IS
JEH AR HL,S S SR B B0 1F B AR B S B
VISR FE 3 i v 1 S I B & o
1.3 HENE

MEDUREFN IS 56 15 K 30 K AR X 38k i
BLE B 30 R AE DU A7 M0 A DU 3 iR DL 72
IS S FL % L R T 7 P R 12 s AN
(KB 0. 01 mm) #1771 (Shell length) 725
(Shell width) Al &, FIHL K7 CR§ B 22 0. 001
g) FR AR BT & (Body weight) o [] I 48 1145 2H i
Th3,
1.4 HiEALE

F SPSS 20. 0 Ge it 3 4R AT AL B, Excel
YRR, R ¢ A 257 7 25 S5 0 PR A 36

2SR5

2.1 FhEEEHE KR RKIER. FKEXE
B

Hh ] 55 1 R A R N KR T
IKABRT R B o PR R )1 25 7Kl 1 KR X6 %5 B2
PEE 1. 30 d I, fe s i KoK 22,3 °C L, &Ik
KKK 12.8 °C S FBKER N 14.7 C, WK
HIXTBE EEZEL. 006 ~1.013 2 [a], SEXME A 1. 010,

® 1.014 -
g o 2
® oo Be
b 1.010 #3 3
=% L =

g e N 1. 008 &
= 10 3 2
O ¢ 1.006 3% g
NG K oo WEKAERE 1. 004 oy ©
Juc| Temperature Sea water density 3
% 0 1. 004

13579 11131517192123252729
HFRRH/d Days

E1 BHEHEKERAKE. EKEXNEEEWL
Fig.1 Changes of sea water temperature and
sea water specific gravity in the cement pool during

the period of intermediate culture

22 AEKEREE.FEZE(MNE) BRI KB
BN

H1 % 2 0] 1 Pearson | J7 K 55 sig {6 4
0.007 <0.05, N KA R IE IR BE 55 BEXT 5%
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LWk ¥ ¥

26 %

R ARA BF 22005 MR VAR PIA

63

R C R WL, VR 0.229 >0. 1,

PEHHSCR B, BN A IR R VI 52 K
ARAVIBHIRR, TGS T

R2 FEFTE.RREEE.ZK(>15 mm) ZTXSH

Tab.2 The cross analysis of stocking density, different sediment thickness and shell length

o L VRS em . .
AL SIS Sediment thicknes it R
Group Ttem 3 P Total Chi square test
Lo P4 30 30 60
’ BRI % 50.0% 50.0% 100. 0%
s T 30 30 60
’ W % 50.0% 50.0% 100. 0%
. T 30 30 60
%E&E 2.0 BREY % 50.0% 50.0% 100. 0%
(x1 ﬁ*j/mz) i
; . 5 30 30 60
Breeding density 2.5
TR % 50.0% 50.0% 100. 0%
30 T4 30 22 52
’ BT % 57.7% 42.3% 100. 0%
50 Tk 0 15 15
’ TR % 0.0% 100. 0% 100. 0%
g 150 157 307
it " T
WP % 48.9% 51.1% 100.0%
Total
Pearson 5 0.007
}J‘%E%( V) 0.220
Symmetry measure
2.3 FEZTEXMNENEK.BEERENZ M 25 015 d 3cm
- o , < 015 d 6cm
S e 3 B 5 E 1 K/ DL 1 50 £t oo g aen
N S S S . . [ -
R FRRE RN | SRR B R, RIS B R, 37 2 B 230 d 6cm
. 30 dJF L6 em LTI E  F 2
1 JikL/m® 1 1.5 J5k/m® %5 B4 b 58K (

2) 4350k 20. 27 +0. 04 mm.20.24 +0. 05 mm
(P>0.05) {& & (& 5) 4% 40.337 +0. 001
2.0.336 £0.001 g(P >0.05);2.0 fl 2.5 JFki/
m” U545k 18. 60 £0. 08 mm . 17. 48 +
0.03 mm (P <0.05), & &4 %k 0. 275 +
0.002 g.0.216 £0.001 g, 1A & &2 /NF 0. 336
go NHURSHEDLFE 3 J7H/m® 15 Jik/m® i
FEE(E 3) 4524 15.09 £0. 03 mm,15. 03 =
0.03 mm (P>0.05), {K i (& 4) 4% K
0.145 +0.001 g.0.146 £0.001 g(P >0.05) ,7E
7.0.9.0 JFiki/m* {7 K R 13.67 £0. 19 mm,
11.18 £0. 08 mm (P < 0.05), 1A Jit & 43 9 ¢
0.136 +0.001 g.0.124 +0.002 g, 1A & 5 2 /)
T0.146 g, —E W N, SR i E 2 B 1Y)
IR o B LA, /NS HE DL 3 B 09 T30 5% %
3.0 ~5.0 Jiki/m’, KA HE DL IE B A 57 2%
BER 1.0 ~1.5 Jki/m’,
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0 0522 RS 2 23]
10 000 15 000 20 000 25 000
FREHBE/ (bi/m?) Culture density
E2 dEEEdREhAmgERnEK
Fig.2 The shell length of large specification spat

of razor clam in the process of intermediate culture

18 015 d 3cm
16 015 d 6cm
14 @30 d 3cm
830 d 6cm

F7 /mm
Shell length
=)

30 000 50 000 70 000 90 000
FEFE/ (Bi/m) Culture density

B3 rEEEEEp/ S ERINTR
Fig.3 The shell length of small specification spat

of razor clam in the process of intermediate culture
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2.4 RiREEXHENER I
A& 2.3 .6 7115, I TR R B 52 i Al DL
YA, FAS B K I 75 I 8 )2 B R, B 7R 15 d
Ja /NS HED e K T R E 2257 (P >0.05) 5
B30 d )5, KRAAHEDAE 6.0 cm F13.0 cm JIE
ek o K4y Bl o 20. 25 £0. 03 mm . 18. 58 +
0.06 mm(P <0.05) ;7&K 3.60 +0.03
mm 4.23 £0.05 mm (P <0.05), K 4.5 fr/s,
A R B AS HE DL AE AN W) IS U8 J5- BE v iy R okt 2 G i
FPEESF(P>0.05),
0.16
0,14} =werms~.
Sama.
""" 3cm 15 d/pEKS Small
= * 6cm 30 d/PEEAE Small

=3 cm 15 d/PFIK& Small
===6cm 30 d/NEAE Small

PR/ g
Body weight

Lo
ocSREIXBR

30 000 50 000 70 000 90 000
FEHE/ (Bi/m?) Culture density

B4 fiEEFgREfRRERNGRE
Fig.4 The body weight of small specification spat

of razor clam in the process of intermediate culture

0.40r  eseses 3cm 15 d/NEA% Small
o OB zmeas — * 6cm 30 d/]NSEHE Small
m % 0.30 = . 3cm 15 d/NJEAE Small
&éé g- gg > g==6cm 30 d/NHH% Small
FEO5r T —
£ & 010
0.05

0 30 000 50 000 70 000 90 000
FRHEH B/ (Bi/m®) Culture density

ES5 fEBEEdEPRAAEEINERE
Fig.5 The body weight of large specification spat

of razor clam in the process of intermediate culture

451(5) m3 cm KEKS Large
g5 4.0 E6 cm AHH% Large
Ew 35 @3 om /NI Small
411[153 3.0 &6 cm /NS Small
B 2.5
" 2.0
B2 1.5

“ 1.0
0.5
o =

1 15 30
BFER)/d Time
6 TRMAERENEREZEETHES
Fig. 6 The shell length of different specification spat

of razor clam under the optimum density

2.5 AT N FE R
H135% 34 AT, [R]— HIUKS FE DL AE A [R] % E 71

AR B IG R 2 AR (P >0.05),
T AR [+ 265 JBE ) 9 1 U 90 J52 T #) A [i] A% E DL
IR (P <0.05) , UM R R
3 E 30 dJE, R NILRERE DL B0 SRS R
W% 81.83% +0.69% .65.74% +0.83% (P <
0.05) . Z5HAEMISEK (0.890 £0.024) cm fiHE
DUEA T AT AP A

R3 KMEHERNERERLEEHHETER
Tab.3 The survival rate of large specifications spat
of razor clam in different soil thickness

KRS %

Survival rate in

IRJIE e FEFSEILE/ R/

Seflimem Breeding different culture periods
thicknes density
15d 30 d
10 000 86.67 +1.93" 94.45 +2.22"
30 15 000 90.00 £1.92" 92.22 +2.22"
20 000 88.89 +2.94% 91.11 +2.22"
25 000 86.67 +3.33" 96.67 +1.93"
10 000 87.78 £2.22* 90.00 £1.92"
6.0 15 000 87.78 £2.94" 91.11 +4.44"
20 000 87.78 +1.11° 91.11 +1.11"
25 000 88.89 +3.33* 96.67 +1.93"

T [ —47 B4R PR R R B ] 35 22 5 (P <0.05) , &
[F]
Note: Values with different letters in each row have significant
difference (P <0.05), the same in the following

x4 NABHENERRELIEERNEEER
Tab.4 The survival rate of small specification spat
of razor clam in different soil thickness

RIS %

Survival rate in

JEJRSELE/em  FFHEIE/ OB/ m’)

Sefiiment Breeding different culture periods
thicknes density
15d 30 d
10 000 75.56 £1.11° 87.78 +4.45¢
30 15 000 7111 £2.22° 91.11 +2.22¢
20 000 74.45 +2.22° 88.89 +1.11¢
25 000 73.33 £3.33° 88.89 +4.01°
10 000 76.67 £1.92° 90.00 £1.92¢
6.0 15 000 74.44 £2.94° 93,33 +0. 00"
20 000 72.22+2.22° 88.89 +2.22¢
25 000 71.11 £2.94° 90.00 +3.85¢
3 the

3.1 @KiEEMNEEXPEET AR

I B T KA Xt 25 B AT S W T i DL 2
KA T R IN A 18 B -5 1K A
Xt BE FPHE DL BE A POs A I AT R SCIR 4
AR B P 3 38 TP, JHL A o3 AR s R A A
Kl i o 7E— 2 BBV L, 2 80 0L 28 19
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AR B IR B T i T =, B A AR E R
RE R0 4 0 1 RO o DL A K 13 R
FER 27 ~30 °C;iEEhTEE N 4. 50 ~28. 30 F i
FRPEH 12,40 ~16. 301 KR o ) 15 7t A
HREER AN 22 A K HIR A 22 80K, B — 4
HIFB IR A% (1.5 ~2.0 em) o fEIE LYK
T AT, B I a2 s
3.2 JRiREEXHE DR 7500

LA SRR Y DU i OB JEE 2 R M A DL e
KRR, Haml, MENFERKAE 1.0 cm
7e47,3.0 em (RS EER HA KA K bl
EHEDL BRI, BTl 2 A0 98 1R B 2 AN B
3.0 em FYJR TS EE AN BRI AL HE DA I A5 B2
BT RHE LG 7e i) Dl 2 A A2 35l
NSRS F A SO X S Sl 1 BT
SRR F LR EERENNERES,
SR T e 1 HO s KA > A AT
FRPEIRSE T, A A PR A JE Jo B JBE A 0, i (A D
(b2 il RHIE 5 2 R Y J52 J3E X TR AV 25 DL 26 Ay
PRIE HAT B, o i ) IR I8 5 B2 AR itk — 2

IS
3.3 ERTERRERSEG . ETSRARE
HEEEREFEE

k4 25 R 4R 4 B R
e R KT, mH 28 f e
FET 5 — 7 Y Y, 97 4 2 BE 5 A K Bl B A
KRB, A K B 5 X 5 COSTAR iy
WEFE A RANIR] e BE AR T AR i & PR ML,
(ELIR 5 B 3 o 2 3 Tt I R 9 A 2 B R I
AR AAL , FE DL AR IS T HOREAE T, 6 A DL Y
FEE AT B, W USR8 R A, i U 37
IKAEARETE I FI I o PRI 4 HUBE & HE DL A (a] B
RIS A 3 S AL SN N
IR . PG, ey 2 B o 4% i 300 14 1 9
JE, WRATHEMMBZ —,

3.4 AFXRMMEFENEHETAMBIEERMY
A ERIE

TRFR RS 5 BT R 3 DDA OGBS B %
15 TR S S M A R AR
FERAE A AW IRZIRAR™ L A W FR 5T A
0.50 cm 7 A7 % WEHE DU A RLAR 290 5. 0 J1 KL/
kg o BB 0. 40 ~0.50 em (i HE DT LA
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15 10.0 Joki/ ke, W Z [8] (4 22 3] T e th Eode
I P 1R 2 B P i AN (RS A o /D R
HEDT (0. 488 +0.035 cm) i B PEZE 76 AL, 5
FHAE RGNS o 8 BT Y A 15 RS, (R4S
PREEINER 508 IR S8 R B D0 R 2 PR A K
RIUAEHEDL(0.890 £0. 024 cm ) [y % TAL A L fiE
AR L TE A J] B B 14 385 5 ) AR Y
RE I M8 58, LG /N WU HE DL B2 ) 3 1o /1 57 34
B AR AR A X
3.5 kit EEEEXNAE

W € P 2 T IS ) A, M % i ALY
WD R RH B R, PR 3 DU Rp LR T AR
SRR 2 BRI MG, T B T G 098 M O v () 3
TR HOR B/ H AT MOl F 3 4R
BeAE 50 2 AR ARRR g ol B R A 7l B T
WiZ B fE Ko K U8 b K 8 o e] B 7 R — b
Al EZSTRIHA, BEAB AR AT i fif PRk — R

DU Hh (] 15 7 R ERAE ME O IR0 Tp AT,
UAEZK VTt P EA TR DURE B8, R A (AR
77 AR A0 B R e I, ST IR 5
BERRCAE B0, A DL AR R A T R e R
BHEYD, SR Ui 3l Al AR A ) 3 sl o, 38 ok
HEA S 5 AE DL AT DL ALK 3R, D8R R I 4
PERGFA K B AR e 55 7 R LAA 808 T H
AR

—BRIRER PR E Y 2 ~3 A H AR A]
PN OR R o R A= B IR NG +:
K20 A%, EMEWRIRIEN 2 A, 55 REDR P a] 45
BB AR E A A2 5
SHA MR SRIE 1 15 ~ 20 A5 77 i 2 W TR 1Y
2.5 A RWBER B (KS) .

4 4k

AT P B 7 HE DL b R A
R U, BERHC 5 RE S A Wy i 75 RE A S 4
M A B, D AE DL AR R T IR
INERHE DL A= B BE o #5075 AR AR S 3R B 1 7
ST ACRE S BN AT S50t i W 77 A AR AL 0 A2
DU AR v, A3 S D 4 458 110 R i 3
FIFREE L BE I LS & o 5 LA /N KA
SEHANIA], 250 m? [ KL AK U8 b AE % AR AT b A A
BRI TR 5 7 B A SRS
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Tab.5 Comparison of effect of intermediate culture of spat in cement pool and beaches

PHITE s (Jik/m®) WKL Tk ke)  S5HOBUR (R ke) I/ (ke/250 o) A7 /%

Time Density Initial standard Final standard Harvest Survival rate
ME¥ Beach  11.20 ~3.22 0.20 20 3041 75.0 52.3
TK U 11.18 ~12.18 1.0~1.5 10 3 000 ~4 000 196.4 81.83
Cement Pond 11.18 ~12.18 3.0~4.0 20 3 500 ~4 500 144.6 65.74
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The experiment of intermediate culture of razor clam Sinonovacula constricta
in cement pond

XUE Baobao', LI Hao', PENG Lianfa®, LI Lianxing', NIU Donghong' , LI Jiale', SHEN Heding'

(1. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources ,Ministry of Education ,Shanghai Ocean University ,
Shanghai 201306, China; 2. Qidong fishery technology promotion station, Nantong 226241, Jiangsu,China)

Abstract: In order to shorten the intermediate culture period of razor clam and to quicken the culture of large
size products, the suitable specifications and densities of the spat are tested. In November to December 2016,
in the 250 m* outdoor large cement pool to cultivate spat, and polyculture of small shrimp, two specifications
spat (0.890 = 0. 024 cm, 0. 488 £ 0. 035 cm) of razor clam S. constricta were cultured with different
sediment thickness(3 em, 6 cm) and density. Regular measuring shell length, shell width, weight and
survival rate of spat of razor clam under different conditions, sediment thickness affect the growth of spat in
shape, specification, the greater required sediment thickness thicker. The results show that the survival rate
of two kinds of specifications of razor clam respectively was 81.83% =+ 0.69% , 65.74% =+ 0.83% ;
stocking density affected the growth speed of spat of razor clam; spat to specifications and the combined effect
of rearing density showed that large spat (100,000 grains/kg, shell length 0. 890 +0. 024 c¢m) appropriate
stocking density of 10 000 — 15 000 grains/m”; small spat (200,000 grains/kg, shell length 0.488 +0. 035
cm) , appropriate stocking density is 30 000 — 50 000 grains/m’; foster after 30 days, 14. 4 kg large-size
juveniles harvested 196.4 kg, 96. 6% reach (1.5 —2.0 cm) commodity seed; 8. 8 kg small juveniles
harvested seed 144.6 kg, 68.4% reach (1.5 -2.0 c¢cm) commodity seed. In this paper, the feasibility of
intermediate culture of spat of razor clam in cement pool is explored, shorter intermediate period, it can
provid high quality and healthy large specifications spat of razor clam for large-scale and intensive
aquaculture.

Key words: Sinonovacula constricta ; intermediate culture ; breeding density ; sediment thickness; commercial

seedling
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