5508 B9 H A 2 # Vol.28,No.9
2008 ££ 9 A ACTA ECOLOGICA SINICA Sep. ,2008

JE R =458 1F ( Ruditapes plilippinarum ) K & Bt {i
AMRHEXRERKEZBILE

> 1 a1, 1 > 2
REKIC, BER ", B R, KAE
(1. KEAFEGAGRESEARERE, KE 116023; 2. PEREEEBEREN, % 266071)

WE SES W IFERRIR T RER AT RN EE, T 20060 £5 ARV TRER(WS)MERE(P)AIMRR. HEHTRFEA
MR A NEREFRMERSFERTT IR, SRRE . AMENNSEER BE (P <0.05), WS, PS 3 I i) bk
Ee 435 A 0. 88:1.0. 62:1, 7= R 4By 124. 19 F /R0 408. 50 B /8L R R TAVAI IR D B4 B /N SRR BB EE
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population Manila clam

ZHANG Yue-Huan', YAN Xi-Wu'*, YANG Feng', ZHANG Guo-Fan®
1 Institute of Life Science and Technology, Dalian Fisheries University, Dalian 116023, China

2 Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071, China

Acta Ecologica Sinica 2008 ,28(9) :4246 ~ 4252.

Abstract; This study compared the whole body weight, gender ratio, and fecundity of broodstcoks from two lines of Manila
clam ( Ruditapes philippinarum) with different shell shapes (wide-shell, WS and plate-shell, PS) and the growth and
survival of their offspring. The results showed that the PS broodstock was larger than the WS broodstock (15.6 vs. 11.6 g/
clam) (P <0.05). The brookstock ? : & ratio was 0.62 ;1 for the PS line and 0. 88:1 for WS line. Fecundity was 4.08 x
10° eggs/PS clam and 1.24 x 10° eggs/WS clam. There were no significant differences (P >0.05) in sizes of eggs, D-
larvae, and metamorphosed larvae between the two lines. The single-siphon juveniles of PS clams were larger ( P <0.05)

in shell size than those of WS clams, while the double-siphon juveniles of the former were smaller (P <0.05) than the
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latter. At the pelagic larval stage (0 —16 days) , there were no significant differences in the daily growth rate and survival
of larvae between the two lines. During the metamorphosis (16 — 24 days), the daily growth rate of PS line ( (3.91 =
0.67) wm d ') was significantly greater (P <0.05) than that of WS line ((2.64 +0.34) pum d~'). The metamorphosis
rate of the former (15.68% +3.06% ) was also higher than that of the latter (5.32% +1.53% ) (P <0.01). During the
indoor (24 —60 days) and outdoor (60 — 180 days) rearing periods, the PS line also grew faster and had higher survival
than the WS line (P <0.05). These results indicate that the PS line appears to be superior to the WS line in most

production traits evaluated.
Key Words: Ruditapes plilippinarum; dalian population; shell-shape line; growth and development

M KFEAFNE KRN BBHR E N R AT HPIRN EEANA ., B8 54 KISR0, 7
P 52 HR BEMEXNER ENKRERRTAEREEEN, EYERE ENZRERSHEMRE
KA NETSREE RN RN, X ERET R LB, AEZ A RS YRR SR 5 2E
AREFRRARR R 2R, RIARAR AP — SR, b T 368 R 7 (Ruditapes
philippinarum ) 5% BIREFR BB LR K, R AMBEEALL R, PLER OB HERFLZARNHD . HER
4P e S SRR A T B S JGERMR A Y LB R B, KRR A R B LR B 2R
XS R T P ETE 6 N IER RIS RAE SR 5B EE R LR, IR F MR AR a7
FRIGIE LA KBS 7R ST Y8 B I (Argopecten irradian) 4 Y5 Fi g A R BUGAE REAE 0 &
B, 7 i TR R I 35 B 7E LUARRRSE B2 5 /MR 437 T 7L L ( Chlamys farreri) 558 5 fk &
HIXR, &R PR TR I (C. nobilis ) A= K $8 RO B 2% 2 s 88 FH 4" 75 YR i ( Tegillarca
granosa) WRMERIIA XA AR, RIFEBH SR K RE5HER. B R E5RR MY R B EHIEHX; #
WA BB AR PG H X B A SCHE ( Meretrin: meretrin) 55 EI 2 5 B3, B PR A9 MA R W KT, T
REERAARS 2 BT ; Smith " RIZIEW AR I E W ( Cyclina sinensis) KFEH GO EBMARETRER KB
R143H9 14 A8EAK; Toro & Newkirk FFSE T BRIN AL 85 ( Ostrea edulis) Fo & 552 BRI K &, Toro ™ 347 T4
FIHHG(O. chilensis) Fo A< FIPR TR B9 & 5 Sousa 217 4347 T %1% F 5N O KB IRWH ( Corbicula fluminea ) ¥
M52 55 Jorge &1 047 T Wi fb A2 2550 %8 48 ( Nucella lapillus) T 72T A BB AEBEAL BLH, HER
SRR AR AR R RN IERERBFERRT AT T A% WE, BRI N R RS R M FER RS
FAEKRE BT B TR IRE . AP RSB A K rk St R AR e B SR B P A 5
BRAEKREEWLR, BE T REIBREHU P50 ; A T8 45 2R 72X — 3B HoR e R ARiT i 38
BERFEREE SHHEEREGE MR BHER,
1 HRE5H®
1.1 FRICRIRSH I s

ARSI SRR BT 3 U BT 748 KM KA WAL MR AR RN 3 0 I, R R 25t A
THE ., LTS Aha, N bt i S B MR ) 55 SRR 55 R B &% 20ke , 1 BREREA,
1.2 BRSNS T R LR

RE B E IR TN RTINS D AT BB LR R B, R
T 2006 4F 5 ~7 BEEFERFELHAERA R T HHET, b hRE R T 2006 487 ~9 F7EFER I 3%
B ES M BT

B FRE I 4> BIBZE RS 30m’ K B ep , SRAT B T ik AT 4, 8h 5, b UL R =50, 3%
KEURTEAKIR 20.4°C, 258 34,pH % 8.0 W4T, 25 30h 4L D B4, 47 BB 7E 6 4> 30m® KB
B, BE R 6 ~8 AN/ml, GRS MIBTHRIAEE, RBAA NV IEEK, BREK 2 K, BRILK 50%,
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B 5d M 1 R BREE 2 K, ATIEIR T ¥ BE (Isochrysis zhanjiangensis) , J& HIIR & R RETLFH &
B /NI (Chlorella Vulgaris) M BB ( Chaetoceros) (1:1:1) , FHB WL RBRM A TRIME, HBiIEM
Frgh i FIR A, Bk PIAE R A . B L0 R, SRENERZREHLE 30 4~ BT HKER®D 19.6 ~
21.4°C, 8 34 ~35, 7T RRAREERERY , E BT 4 g AT R, N BEEBERRE 0

LR HBXUKE (Feikis 1.2 ~ 1. 5mm) , AR AR TSN BN E B AR LA TS S
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1.4 HdEits

i SPSS11. 0 it Bk X i 217 0 A Ab 2 , Excel 1R
2 £R
2.1 FRNGE M ENE

PIRBR I BB L PR B B SR R 1. b3k | WA, RRER M EE S5 NEH/ T mEl
PRIUs FERERLR I B MM LR Trem BRI (B A AR M T M

F1 WHERMSE EER~DE
Table 1 Fresh weight, sexual ratio, and fecundity of the two type of parents

%5 Ttem F %R Wide-shell % fA B Plate-shell
%5 Fresh weight (g/ind. ) 11.63 15.63
#EEL Gender ratio( 2 : 8) 0.88:1 0.62:1
725 & Fecundity (10* eggs/ind. ) 124.19 408.50

2.2 BifR AEER LA D B4 RN
FEEBFHATRERRINE ZERBAR.D YR IIE2, FESTER, U LR TLE
EFZHI(P>0.05),

£2 WAIRRNVEZHERLERYN D K4 RN
Table 2 Comparison of two lines in egg-diameter, fertilized rate, hatching rate, and shell length of D-larvae

25 Ttem e A Wide-shell 5% i B Plate-shell
§i12 Egg-diameter ( +SD, um) 70.07 +£0.82* 70.12 +£0.96*
2532 Fertilized rate (% ) 98.56* 99.24*
§1L % Hatching rate (% ) 99.16* 99.35*

9% D B4 58K D larvae ( £SD, um) 100.33 +1.05* 100.47 +1.00*

R EEHRAFHERRLERABE(P>0.05), TR the same letters in each row mean no significant difference( P >0.05), the same

as below

2.3 HEAER FERES
HE 1 A, ZEL R, 10 B LIRT, 52 SRR I A94 B WS BOAR (3 B IR 5 I BU 2% L 940
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PS,TiijG WS 41 A KEBEFRIET PS, B ARy, MRESE R PNERABE(P>0.05,n =
90) o FEREANIFUFH, WS PS 4 d iy A 3 B 4503 518 (9. 46 £1.56) pm d ™' A1 (9.60 £0.38) pm d™', 2%
RABE(P>0.05,n=90),

N 2 frs, 78 12 B LARE, BiRhFeBl 4 MAFTE 472 80% L |, WS S A E R B T PS,(HEF
ABE(P>0.05,n=90);%] 16 Hi&m, Sy B WAHERILT, FIHERT M, WS IR FERIA BT PS
(P<0.01,n=3),

23 14,16 HIRLIG, 24 WS #1 PS 41 55K 2 B35 3 (191.73 £12.38) wm F1(199.78 +£9.71) wm FF
WGHE , EAESH, EARRRANT ,ESHRARE S ~od, AN, SHBFaR/N, EKER, WS
N PS A KB BN (2.64 £0.34) um d 7' F1(3.91 £0.67) um d 7', BIZ B BB TF/5H (P <0.05,n =
90) ; WS F1 PS 41t 2B A #4543 B 4 (220. 89 +6.64) m F1(239.00 +7.04) pm, ~E X H B E (P <0.05,n =
90) ; WS i1 PS 4 i As 2R3 B4 (5.32 £1.53) % F1(15.68 £3.06) % , ZRIRBE(P <0.01,n=3) (F£3),

—e— WS - - PS

250
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FFI%E# Survival rate (%)
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5% ¥ Shell length (pum)

50 I I | 0 | I ! |

!
0 4 8 12 16 0 4 8 12 16

H# Postday (d) H#% Postday (d)
Bl FEREBFRISRERGBERKEE B2 FREBAFRASRRLYDERS LS

Fig.1 The larval growth of two lines Fig.2 The larval survival of two lines

£3 WARRYHAMERND EEE THRE. A TUKERIAKN LR

Table 3 Comparison of two lines in setting size, metamorphosis rate, metamorphic size, and single siphon and double siphon juveniles size

251 Item FoR AL R Wide-shell strain 7 i B 54 & Plate-shell strain
FffE A/ Settling size ( +SD, wum) 191.73 £12.38* 199.78 £9.71*

7R 75 %R Metamorphosis rate ( +SD, % ) 5.32+1.53® 15.68 +3.06°
AFA#HE Metamorphic size( +SD, um) 220.89 +6.64° 239.00 +£7.04°
HoKBHEN Single siphon juvenile ( £SD, um) 300.00 +8.21° 318.11 +£7.63P

YUK EHEN Double siphon juvenile ( +SD, wm) 1399.00 £47.62* 1191. 00 +32. 84"

F4 ERRBFFEIRBYH ERERKERHLILR

Table 4 The larval and juvenile growth comparison of two lines

5l o RIHHR RREAE
Wide-shell strain Plate-shell strain
TR The pelagic stage( 0 — 16 post-day, +SD, pm d™') 9.46 +1.56* 9.60 +£0.38"
72754 The metamorphic stage(16 —24 post-day, +SD, pm d ") 2.64 £0.34* 3.91+0.67°
FE A IEEH) The indootr stage(24 —60 post-day, £SD, pm d ") 26.92 £3.92* 37.67 £2.83P
E A5 EH) The outdoor stage (60 — 120 post-day, +SD, wm d~1) 179.27 £17.93* 207.93 +17. 15°
4523 The outdoor stage (120 — 180 post-day, +SD, pmd ") 81.86 +15.67* 80.94 +12.52°

2.4 FMENKERSHE
FEENIEF BB, HE M AR, AN 3 PS MENUAE KR AR T WS, A s B2 | 9 (37. 67 £2.83) ,(26.92
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+3.92)pm d~' , ZRBE (P <0.05,n=90) (£ 4) ;AN PREIT BB, i 4 PS HE MM AEKEEN S
BT WS,60 ~120 HRAEKFEE B4 (207.93 £17.15) ,(179.27 £17.93) pm d7';120 ~ 180 H A4 51K
(89.94 £12.52) .(81.86 +15.67) pm d™' , ZRREBE(P <0.01,n=90) (F4),

1800 —— ws --8---pS 21 - —— ws --8--ps
1500 |- /1.- =
é 1200 ! %
= 900 =
z 600 %
o K
® 8
300
0 60 90 120 150 180
24 30 36 42 48 54 60 8 Postday (@
H i Postday (d) < Y
4 % AREMD FE ]
B3 SR RS A T 2 A A K B4 FERRBFENSREEN SET SRR L

Fig.4 The juvenile growth of two lines in outdoor
Fig.3 The juvenile growth of two lines in indoor & ! &

B S AT, ZEE T IR ,30 ~60 Hi PS HENFERBERT WS(P<0.01,n=90), HE 6

G T B P AR S HEAT PRI E L, 60 ~ 180 H i PS. WS HE L AFIE K Ar Hh 91.33% +1.15%
82.85% +1.87% , %5 B% (P <0.05,n=90),

2.5

100

80

60

E1%2 Survival (%)
17352 Survival (%)

24 30 36 42 48 60 90 120 150 180
H # Postday (d) H # Postday (d)
B 5 WAFERIR M ZE P A E R 6 WAFTRZERMN PEE B EATE L

Fig.5 The juvenile survival of two lines in indoor stage Fig. 6 The juvenile survival of two lines in outdoor stage

FARSTRE TR R
FARSTRE NI BEIR RN S, KA WS PS IpfF52 58 558 KA LA A 0. 52.0. 42, 4 JeiR] 25

B BRI AECH 54 ~60,96 ~102, FLH WS.PS 347 W/L 7E 90 ~ 180 H#8 43514 0. 42 ~0.48.0.33

~0.39, LRI 27 B3 5 HEARRN E/D; i TR E KR TR B &R 54 ~60,96 ~
102, ULEA B AN 3 B A R R 5
3 itig

FRRERTFREMINEE MR, ROANFTEALE R, FR 0 RER G HE SO E AR, R

IR TSRS 2 B ST B IR R , P R R LR P A AN « B — R A 7 R
T EE ARG HRR R, R, RESKERIES, A R, A E 286, 55
T B RT3 — PP RAETREF A T EAEERS . IRl FaE, KEAERTRE, I
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®5 FESTFREOFTHRN
Table 5 The shell shape morphological of parents and progenies

. % (coum) A9 (mm) AR HAHH (%)
shell length shell width shell width/ shell length radial rib( strip)
3E7s parents WS 31.27+2.12 16.54 +1.07 0.52+0.02 54 ~60
PS 39.92 +£2.26 16.91 £1.02 0.4210.02 96 ~ 102
T4 (90 post-day) WS 5.47 £0.41 2.2910.16 0.4210.01 —
progenies PS 6.85+0.58 2.26£0.13 0.33x0.01 —
F4(120 post-day) WS 10.24 £0.97 4.81+0.28 0.47£0.01 54 ~60
progenies PS 13.39+0.48 4.82+0.25 0.36 £0.01 96 ~ 102
F4(180 post-day) WS 16.02 +1.08 7.69 £0.38 0.48 £0.01 54 ~60
progenies PS 19.40 +£1.03 7.56 £0.35 0.39x0.01 96 ~ 102

P RE S EA R, SAXPRRER R XWAERER R Eom AR, EEHEEZ7H
YaAF, BARTESRE A TR B EE R UK ETR A ST UR NG ——BH, 7EME 85 &0
T, P e B i R T ARATE 3 ~ Smm ERAH RREZR, UEHE MR T, BRI Bk B
B, A5 RAG A 52 05 50 KA B B R T 52 B X i S (R KIS BT 3¢, B T B IA) B (X 3
R, SEHARESN RA, ATTH A RRE™ . YRG0 R R R TR IR , 15 /R 3CRIL
B YIRE LR D AR AR S R TIEE . BR R RN EERY , SR EER IR AR, WA RN EY
FRE—BAR, EE BTG ; B RERHRIE, B 8%, mEMAE T BIGH TAHKE R AX
B2 B R EEA AR R EINRBNEE TR . 2T RIEN ERMFERE RE
W BBVER AR BRI G2 5B, DRk 22 SR B RE B A, 3 S e kv v g DU A A
GR—F MOh, R TR U I AR R E N IR RIS 5 R AU B 2 BN, OV SRR IR > 90 & A E
¥ 50 ~70 £ ; IR TG 5E SRR RIS B #97E 50 ~ 70 RTEEN . S, SEXGERHA, AR B Hok
B AR SRR SR QIR B RS RN, FRTF SYFERAREB R LB R —F X, FE5T
R FER R I B AR E TR s e, EAZHIRE FHA X 580N ERBRELR -3, 4
KB SERHN A AR, HFREFARIAER o BT LR BB FRAR IR L, #E— 2 b
B S MER TR — R E R M i e v, &5 b ATR, FERR R A7 Fe 228 S oL il o 13 A 2 R o
E, R RZIEHN X5 Jorge 51 WE B,

PITpSERY SRR SR I AP HE M LE ] = IR BN ), X S P AR B R R K. P RIGHFORAR D FE 4 R/ AR
SHBLEEER, JOKE SUKERENMRDEREE, HHRE S .D B4 i SR RIEA LR
KR B5HKE SUKEHR NN R MFEERHKR, X5EER" B TEE" EXNARRCFEEER
M S R A I o

REEABEERESERRT EHERNEKRTRS MR RE EHBEURESHEER
XIS S IR (0 ~ 16 HIR) ,WRRGBAEKZRARE, 12 HRUMSREERLROUABE,
16 H e, e RS MAFE R T e, H2ER B8 MR (16 ~24 HiR) , MR RLBAEREE, R
B FHRBERRE R EE, MAFREGLRERRE P, X SEER T AR R GERRBTAERK
REWBHIR LSR5, BNEZHIETHN(24 ~60 HiEY) ,EREMNIAKERE FREIBETRRE
B HERBE, MNEASH P ETREBE(60 ~180 Hik), 75 BIHE A KR, TR R A N 75 RS 7E
80% VA b, UFemBURE DL A, 2R B . AR FESREMREAR BRI MARRAHE R, X5E
BRSBTS AR AR R T SR MM A SRR B, BERTORT AR,
PLEHAEA FFRE Z B 257 SR 2, e R RAERKBR JIEHER. S48 MELETHEINT,
2006 4F 9 A, BRI RIEAE KIS SIS T EAEBELT . X SRR FE" AR AN
WP RE BN, LSRR N A B KYE , s SRR AT S R R T X R R
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YRR L EE . ARSCHIBTF N T BB R AL R L TR BN AR IC B SR B IR A TR BE T A
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