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(1. R EK =R ERE T EEFASCI Y, ILR #Y 261312; 2. R EK=RHEBT ST be K= BH AT, IR 5
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W OE: AN BRI T G T T RIS 463
550 TSR R AR I A T8, X4 F, Foa s BB
HEAT T GV RT 09 T TR Ko RO FOR IR F, 7%
EFRILM, HRED: (DF, HILT 4 FoE KR, FBHKNR
ARG MKEARERHBE (P < 0.01),F, ZEHIHEF
SEAR AL, BT AR B AR E SRS (2) W R R
YRV B B R MO B 7 (W R T %655 M
S, B RIRUAI T 655 GH Fk, FF MU R SR 252
BEHAT(P < 0.05) (ERFBIN RELBIER I 1/4;(3)
SRR T, %75 R 033K 70 9% b, B35 RSB I
18.719% ) 4 £, B 655 MATB B B 401k, vt 7 A0 475 i R BB

RANET &M

DURAy5E EBE 52 AL 2 I B # il , MR 55%
B RS FEsts T, AR A
[P BIAPER R Y IR & BRI,
I LE DL 2K 5E ik 576G VE K VR T R IUR
FIERRAERIFAE SR, T AT LAY A i
R¥ERIFICERATERER R B e
MIEH RABL KRBT ETFE BT HARR,
HUPESR A BT AR SR IR A U SR
&, T R e BT S HERE I IR R AL B A
BHEE L XMNFaBAEIH MBI, BEE
FlATTRR R E FTF B &g 7 RAEKL
B Pkt e (e R SR AR A, AR5 A RR
M2 277 ¥ e R 72 @0 BR O #HIT ST
TR R {3 e A o [ B A )
AR G AT AR LB,
PEATRE 1M e %, B F 10 BLBT i R B o

e EL B - 2014-05-27 fEE B H: 2014-10-02

MRER: BGELSE AN
HFRMAT M RMEZ RSB
PN F, ma B REH#TR
ot B ML HRET HiB
B R arsetE, hHmmE
T A F R, BIE IR T,
URGEZR A HRRMET
18T A,
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HEERMEREG, RENZEHHBREM,
YRR EYRE AL BIEAE, — A
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H5BfEREXR. FRINEHEANEEHLS
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MET ZABETHRERELT, ATk B R
MR P AT R RS BT R EE
TR, BT Fy 52 @0 BRI TH
oA YE, B Fy 4 DUEEA RR R SRR
Ja BFE BRIBTIT T BN 72 G R0, D97 s
Fe B RTRABTFAFIRIFTT T 20

U RPR

1.1 SCIesrst

LR RHETE K 30 ~40 mm FF IR A
FhEE;25 m’ (9 T) AL RS 3 1t 10 AN Bt G B
JB it ,20 m” (¥ 5 P9 BB B 3R 10 S A%
FJE 5, & 28 T B (W B 2 S0 EL X 0. 33
hm®, 5% 40 cm x & 60 cm x ¥ 10 cm [ 85} 7% 48
A R CRAR 10 ~90 pm, P/ TF 20 pm) K3
W (Chifz 50 ~800 wm, -3 178 pm) (40> kit
110 ~1 300 pm,F34 350 um) & T, FF 48 1~
RF,/NFRFEE
1.2 XWHZE

FHis AT G E S FH IS B A
K B SR N v R 1 BRI R, AN TR SR
KA EESR S d, 052 LR ETTRYER
K BEAL, B A A, WS H 5T 6 — MRS LR
fiE,

Lo —: HEREF, (T RR AR F,”)
HEGERHA T, (UM SR F,”) RAEX
Hses, ¥ AR MAK B AR RN FHE®T
AT ZE FE A 43 B 20 RS ST RE IROR L R A
ST N ST L ISR 5 F
BEFE S T M E ™ . SR, 4
FITE3 KM EEF , Bl 3 M FAT. SEHH,
B 7= f TR]AH 22 JLR A, HoAth 3500t 2% 10 A48 B
Jiti, G0 EE L KB IR L TEORE B I O
PR S — R IV E BRI _E 7R AHR], 2 A HERR
THEMANE R, B Z 8] 7 Ge B
rESEEFAERABRERR, 2=12H
MALEER,7TKIXF 3 ~7 mm, 52 E I B 45,
B Al P BEALERRE IR B M B 5 R,
FOXEAE S KPMERE S S E 5%
HATGIT R . WERBNEHA F, ERADE
ESEeAEE, U E A 5 TR IR A
AREER,IFRA T RATERAN B E.
SR AEREEINRE

S ORRR X Fy Fe et SE .
B A B B SE 06— BT AR 1 By AN, TG 3 5
em JEAN [R] 76 5T F) S SE 3 B b, T T ML P R
B AVERT B . LR H#FF, (52K 4 ~7
mm) EHEF, (55K 4 ~7 mm) KR F, PIEFEH
AEANMER(LUT B R EEAE F,”, %K S5 ~7
mm) R GBI (FERILTT 0B 1 B ARBEHE) F,
HE B SR MER (VTR IRELEE F, 7,58
K 4 ~6 mm) , BANEARE 3 PAT, BIPATR
MBI YD YD 3 PR BCRITCIR G 4 FEAL, 2
2013 4R, Ir A MY R K 27K 10 mm D) |,
SO ER, B X & PAT R 60 BB Lk AT
GEitartr. AnAR 3 B [A] 7 440 B B
25, WU A TG R R i e R A BEHE
M
1.3 HUEAE

SEE A SRR FE AR ME £ b
Z2" RN o XTI e S H oA A B AE L
HILE, iE R T, SEBF, ZERENSE
N Z 8], A —#EA F, A FRBRZ 8], A3 B
¥ Excel 2010 {4 b i) --R Bk T 2 7 B E
PRI, XA HISE I HE R B 7% u-R AR
I ,P>0.05 FRERABE,P < 0.05 FERFF
HEREES,P < 0.01 RRFAERBEER,

2 FRS0H

2.1 BABEERZTBHNER

TR A [ 5 B 15 kg, 7B K 30 ~ 35
mm , 73 102 %/ kg, 3 1 530 ki, HApEHZE
2451 068 ki, 5 B 69. 80% , 7 AMA 462 hiL
(BFEFA W EERME) & 30.20% , 2K
BEPBREMN—K. BRI -1 ~10 HHFHHEEEK
TERA, BEARME(BERT -1) BEES
AMECERR T -2 ~9) Fgi MR (ER T -10),
HpER I -2 ~9 XA AR S ESA, &
M1 -9 SEM T -10 ZE Tt gELRE, T
HEIRA MK, 52 TAL A E B Y W B 6 X 5K, i
ZBIEMWIF S ERL T,

HIAEFRMAR S 651 A B RMAENE,
SR T BRI AT REME. (1) TR ERNMMENE R
R TIETER KD BRI ARE, EAG
PR eX PRI (B T -11,12) , i A
APFETE N 58 8, L PN 7 T R I TR 2 R (BT
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[ -12,13) (2) IFETRAIEE 0 KRS A K
HWT , BT 5850 A AR 58 4 X Il B 1 B T e T
PIMITE % , BE A A TR 1) H 350 4 foh 1
S UGB N SRR, Fe AL B 6 X 48
B
2.2 XB-HR55H

201247 A 13 HAI 17 H, 435X 20 kg £
Fe AN 40 kg F FEMMEBEST N TAHE™ (R IR
BB RN , SRR G, BUEr Fy HE DU
A3 A4~25 m® BSEIE B IR (529 100 J7
RL) o HHEF, BRI S K Z B
W%,10 A20 H F, 5 KIKXE 3 ~7 mm, 56 H
BB IR, B AT 2R, BB F, 93 4
PAT BAFIE B2 120 J7RL, £7 15 32 40% ; B
BTG R Y 110 Tk, 7796 R4 34% o IR
BOEME PHATREMET MBI -
1), mE#EF, PR (BRI -2) .

2.2.1 WEHEF, M5e@nk

PIRER Fy fE5EK 3 ~7 mm BFHBLT 4 7f
FeRM, —RREITAER 2 mm HAK
WA G AR AE” (BRI -3) {53
BHREA—; R H NS IR AN T
SR (BRI -4) ; =27 A RIGRE 5
B R OHAME” (RS R IR A
MAREFEEN, BRI -5) ; WENELE A
A s B AMA” (BRI - 6) o
2.2.2 PINHERF, ARFTERBIKE R

XPEREF, FEEHE Fy 1% 4 FP e @28 (R
I -3~6)#THEDREIT (K L) RN, NE
FRNERF, SRABEFRRNOEILK L
B AR M 58 RE IR O AR R I
H IR L A, AT RE DRI Sl B 5 TR B D 2
BN, R 5 G il B MRS I8 B e
B RIE AT E R (£ 2) .

®1 AHF MERF, &L - FHRESEI

Tab.1 Shell color segregation contrast of purple group F, and white group F, after 1st expt. %
N gl geAMA FEGEMA REWME E S RS
groups pure purple ones purple edge ones purple stripe ones pure white ones
H A F, white group F, 0.41 £0.12 57.18 £1.30 42.41 +1.36
47 ¥, purple group F; 5.51 +0.48 30.58 +0.63 26.32 +0.84 37.59 +0.90

fﬁi;n=3;X:SD° Note;n=3;XtSD.

F2 HEF MERF EXB—F
5xNzasEstit
Tab.1 Shell color segregation contrast of purple
group F,, white group F, and

parent group after 1st expt. %
B 1K MK S S
purple shell white shell
groups ones ones
H & F, white group F, 0.41 £0.12  99.59 +0.12
467 F, purple group F, 36.09 +0.85 63.91 +0.85
n
ARITBRN 18.71 81.29

not separated parents

H:n=3;X£SD, Note:n=3;X «SD.

MELATLIE, G E# F R,
ARIFEEART 73 PR EZAR /N, YL T A 5K
BHBOrENREE. 8%, KFF, PR
MEMEE A RNRGE TR E A RYEER
THHF (P < 0.01) ;05 @AM E 2 MLl
BMAE AR BERTIEE(P < 0.01), [
IARYERR 2 Rl , S8 F PR MR E R E
EFERTRI(P <0.01), MR EBESTHMF,
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(P <0.01);[F3, A#f F, FEETMMEE >R
BERTRI(P < 0.01, FAELK ~PEHK
%), MENBERTEHF (P <0.01,ZR7E
EWHRKEEERE—BT R) . UESRHE
Bl B AR R I B R BRI 0 B
EHMHF £ EHRTRENDE, 15
B THRETRA TR B E A, X E
RO EIRL

2.3 ER_ZHR55H

LU T 2013 4R 5 - 11 H 52t A BRI
AHMBESTAERNE 3. SHEB NPT
IR A B, 155 4l DL A R RS, K 4
AMIERAL , BIF 5 m, 7K 0.8 m,

FESL Yt AR R B, R4 IR IR B SE I 2 4
MREICT, DBURIE MR E K8, 7T IR
FRRH MG AR BB Z 50, HHRAE R
KELWME, A E MRS Tm M. 75, 5%
T A 48 R P P SR A AR 1 o B AR Y
RIARIBA T LR X, B LW+ iR F
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EEIAFRRERHE (AT RRERERT) , MRRE
B R T SERRZE S AT R A I
2.3.1 ARJEEXM F, 2i8 MA@ R R SERE
2l

RPEAE F, (52K 12 ~ 14 mm) AR LA
Fy (K 11 ~ 13 mm) 52 7E 3 FR 5 AT H 3L
TARRI IR DL , — 2 2 42 J R Y 4055 2,
EOTE G AR BHETR; ~RH AR EaR

VAU S SN e i DS = RN )
“CETREBAME” (BRI - 1), 5 Bk S
BUGFORMEOTET R, KEMAEF, MR
BEAEE T 16 3 FRRH R G EE R ILE 4,
5. &R, TR A B L AR AR %
TEAME” , SKRMAY RZER BE (P <
0.01), MM RSP RERALE (P >
0.05) . AIALYMBEFTH A e mgkseRk.

R3 ATESETHANF, HE

Tab.3 F, amount of four series put into one plate HL
o> 4 aigEAMA FEGEAME HFe Mk &t
series pure purple ones purple edge ones white shell ones total
k4% F, pure purple F, from purple group F; 110 0 0 110
1B k448 F, pure purple F, from natural group F, 70 0 0 70
428 F, purple group F; 12 58 161 231
¥ F, white group F, 0 0 226 226

x4 EEAGEF EXR_EHFEESE
Tab.4 Shell color percentages of purple shell
individuals selected from purple

group F, after 2nd expt. %
I SR FIUELA
diment ure purple ones purple-top
5 pure purp white-edge ones
Y& S mud 51.27 £5.40 48.73 £5.40
P i silt sand 86.43 +5.81 13.57 +5.81
YYD Jik fine sand 95.96 +7.00 4.04 £7.00

H:n=3;X£SD, Note:n=3;X «SD.

*5 BEGEF EXR_FHTEESE
Tab.5 Shell color percentages of purple shell
individuals selected
from natural group F, after 2nd expt. %

& sk B AR
R ure purple urple top white
sediment pure purp purple top
one edge ones
Y& i mud 59.35 +10.00 40.65 +10.00
P i silt sand 86.43 +6.03 13.57 +6.03
HYP i fine sand 80.57 +11.20 19.43 £11.20

H:n=3;X+SD, Note:n=3;X +SD.

*6 LHF EXIR_FRHNZEESE
Tab.6 Shell color percentages of purple group

F, after 2nd expt. %
FEA AEA
ser?_iannt p%r;; lsf(!:ll f}[l; ;hﬁlﬁ
ones ones
Y& S mud 70.19 +6.41 29.81 +6.41
YD silt sand 79.65 £12.65 20.35 £12.65
YD K fine sand 71.00 £11.54 29.00 +11.54
PR A1t total of mud 68.26 31.74
WU F AT total of silt sand 73.49 26.51
VP T 1T total of fine sand 77.05 22.95

H:n=3;X+SD, Note:n=3;X +SD.

2.3.2 3 FPRBRXERE F, AN

BEEAK, EHEF, (2K 11 ~ 14 mm) )5
FoMAB R4S £, KRB A R gE
(BRI -2) . 7ERMARERHA L, —BEHmsE
AL g 52 TRAL €8 DX 335 KT 76 2k A0 AH 3% 1
AMECERRIT -4) KRBV ERR T -8.9 A
(Y 3t 5 w2 = RN T DA D S R AR RN
e AL HE I MR (BRI -5.6) Kk
KBAERR [ -7.8 BIAMER; = 285046 3~k
EFTH ML R L6, PR aRIRMETE
A ERERRT -7) KR KBHERR T -3.4
RUANAR ; U 20 40 A — 0 = 796 0 BR TR
FER AT A E AR (BRI -7) , %
FKBAERR T -2.3 BAE, ERI -4 ~7
H5ERT -2~10 XL AR H,F, EE72EKH
RIS T AT I8 R E5T R, 3
— UL TR AT A N BB S

HETF T ARSI Wy BB F, 4y 585
MERAR AT ES T (K 6) . Al 4P
R ARV R R AR E S R TR R,
B MEE 2R NAHR B LR T, 3 KR Z (6
ZRYABEP > 0.05), HHBERRE F,
FOHREERE, REAET HRIUER, B
VR MAIV R PR EZER A, X2 A 2 ~F
TR RS RS R R, R R
ZHWRAERZHE— AT 12 4, K
TR, WL R IR & AT AE A
RESR = M O HEAR M, R IR VR R BE R /0 B 3
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PR E] ) 22 57 B3 k. AL R H o RE L
B AEANBEHRE 2 I B AT B0 A 3 A 1 O
T, A3 AT B R AE 7 3R u- K5 AT AR
TR ZE . SR T ATLLE H, AT B T
B, E AR EARE RN 77.05 %
73.79 % , ¥ FIRJE 68. 26% , Z KBk 41 VD Ji
SREERBE(P < 0.05) MY RSRKESR
Rk BEMAKF(P > 0.05) , iU RS FZE
FARE(P > 0.05), AEA L G B, Jé i i
il TR ARAKRE, I H S MY R L E S
FBEMAKF . HIREAEZ R T %53k
ROMHE, WHBEFZWE TR NRE S

x7 BEF EXR_FRRNZEASE
Tab.7 Shell color percentages of purple group F,

after 2nd expt. %
7 e FAE
sediment purple shell ones white shell ones
Y& it mud 4.58 +3.79 95.42 £3.79
31D i silt sand 7.21 £1.64 92.79 +1.64
AP K fine sand 5.35+2.37 94.65 £2.37

H:n=3;X+SD, Note:n=3;X +SD.

AL B, 5850 B R B B AR R X T AT TR
JoH 2R e AR B E 4 FR R AR B 2R R
MEE R (RIER 3 BIEITE) ERRR,
68.26% —30.30% =37.96% , i JE& Ji F B K B )
JIRT AR YD 5 A A AR E o 3R 825 U R R Y R
KB4 2SR RF7,77.05 % —68.26 % =8.79%
A BB B X LT DA B A 2 TR S M S
JEX R A ER 85T B RN T KN, 37.96 %
8.79 % =4.32, 0] I, HIA LR ORERRT
R B R, (H e ) A B fE R IR BT
174, Bisefa FE e T 3 SEEMRIL,

2.3.3 3 MURERXAREF, REKEN
3FMURE P EREF, (58K 12 ~ 13 mm) #fk
MR HEFTAE(ERRIT -3) . A4 N %
B, JER ) 5 MARATS A BB 4 4k 22 3R B (B R
Il -8) (HIEF 455 ; 73 B R DA RT L B
DR E, TIFAMEA BRI (BT -9) %
FEBENEM L -2 ~4 BIAME, 236 45 R
B SEAN K, JFR R 12 K2 MR ER A T
KBERAES , HTEUE R &I, 46
PITEmER, B F, 5B F, R T
AR GRS R AT MR RIS T MA 4
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Fhre e, HEFMABERD .

R T HFENRBREGT, T ILAE 3 MR R
T B GCEMARTE 2 RE/ANT 10% , B4
FEKT 90% , 2R WA E 2 | 2574 B F
(P >0.05), X—45R#E—FUH T HIRKA.
O CRE TRARR, I8 E R
WEH . Foh, &% ,3 MR a7 MRS
FEARYBERTREZTODERNKATT
MMEE % 81.29 % (P < 0.01) , i X—45R4M5E
THER—"AHF, FRAZMESREE R
TR 73HT

3 Wi

3.1 FRBa.EReNREXERE

AT P AR e B ARF R R B
MRS ST AT B, B ST F SR AR SE R A
HTEER  FELK—F, PR F, [EAH R
FERBERHREE B THETEERTA
feE & Wre G B AL, S 5 R —
A IR T SE g — B R B [, 78 TS S B P s
Fe MR, 56O XK BIE BFR R IR T
BT e 2R e A5 L IR TR L R X S
DLFEAMEN T HF s H E R AR E IR
3.2 BFRBE.ERBHEENE

DR i 7e s e U B O SR 2%, (HE 38 O Ji
BER FFFER2TFEZTEMBRERR, N
Fre R LA EE B R, 7 & IR R B S
MM AR , B — e B AR — X S 2
il , Al — D 28 2 Fh e BB AEBUEE % 23 %
FEPR 01 IR DL, A B ML
( Chlamys nobilis ) 1% 35 8% 2 L1 4 FI 58 48 (4 3 4
B EW RS GRS A A T DR
¥kBE Il ( Pinctada martensii) 2[5 21 25 PO 5%
BB LB e, Sifb)E e R R, I
AR —XEAEEER K, . HRER
DME5e e (o, 3 8 B R B B, 1E K
SIFBERERG L6, REMN LAl Bk,
. H A, B E R RS S0
( Meretrix meretrix linnaeus ) 7t 0,2 Bl i A [R] 572 1)
BEMIES, WIFLE . HE . 3R BRI B,
HBE AR, b L5 @R A 5 U+
B E: 76 =3 1, e B REARN, A
7] B € FIAE S0 2 IR AEAE AN IR s A B S S R 2 5
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FEAEE WA /F ( Manila clam Ruditapes philippinarum)
ST A FE B E RS, (NP E P E AL B
S 2R A. 4. 5. 85n SR
222 KRS AN R e BE R ) 1
N5EE 6 i 2/ WIRT IR RG], 800 “ JEXTFR”
XF TS FR” R, B — R Y — X S B
@ N AR EAE F &G T, X
AR AT

FHig 530 FERERIFES Ky LEFRR
Tk 49 ( Lam ellibranchia ) | 55 4 . 4¥ ( Heter-
odonta ), 75 #5 H ( Veneroida ). % #5 F}
(Veneroidae) D128, A 1% 7 2 b #BJ& T 3 5 Y D1
X TERG LA, EATE X EAERL, RE T H
U F5E (a5 5 SCE FE R R IR A AR B AR
P, EF IR B AR T REERE T 6k
PEREK . IRIESLE — S — AR a4 ILF g
RFPEERUR e BRI, AT LA 43y 3 R B ALK
B, —Raipa, —RaEe, =RAKRe6
(752K 3 ~7 mm BRI R TbTE R LA,
Mm% h A ZE, 575K 11 ~ 14 mm DL E & AH
T AR I [E] B B T T R S SR T AR R
N BERSMMERGEEAERRNGET 2R
ESER A HE IR G ME S S5 4 E]
To ik PRI 33X — 4 5 U0 B 2 5 AR T BB Dy
aig ¥, MEERE METRRIRE F. EFR
HARFRE B HAMATESE K 40 ~ 50 mm B A4 7E
Feg B, FI5E K 30 mm B2 5 @AMEH
VARERRIARHZIR G MK, BIASCL 5 B A
M B SRBE A 43 85 i S AR AT RRIR A M R
RALEHEZREME, O F R &
AENMEMZGENMESHAE EEXR,

AL RBALE, N TFH ETARER
—Xof Jo B PR B L B M OC R BB Al v A
Wro ATHEFRH K2 ®ANREER,
LR S 1 R A5 1, 756 IR R 15 AL, T I
H) AR R S R T i 8 3 AR R JHE DL A0
B /D A DR A TR X B R &, @ SRR AP
AR MR R, il a TAUE m 80, 3%
BEFRMETAE T, HT AWML T

ALK, HREF, AUERE F, RS R b
BRI RER, U R 22 57 R 00 5 55 MEF
T, X R Rl o 4238 I A2 5 7 PR A

A e 0, 1Y) R TR B DA R T s e AR BIE T

HAEM . N RRARLTEEEN—IEE
IR , A2 2R HO L TO Tk Se R 7 e S5 08 A 7
R3ORE , R A H RE N IEAE 7 B FIHENS B RR 44 Hh 2k
BRI , ENTRARBA TV 2 H ALK HHE T
FERT, —HLH I3 AR N BT & 1K 235 2 mL, 7]
JUI JUHTTAKE T, BRI BT 328 SR AR S A 2K
ShFEUEE , B BB R AR A K K, X
SELAMTE N B R RN EE,

3.3 BRREZIHEEENIE

DU 7e to— AR 52 2 3058 I &R iR, (H 3
ERIEMER R, FiR R aRA W EX N
BHERE BTN REZEFERRENEEY
me  ER R i 0 A i i e Rk Il 174, 78
il & B FE MR a7, AR BT A A A
i, LA R TR AR B R Y R 5
B, AR ORERNTERE , RIE TR HER P .

UGB R BRIR B4, e G R L
BE UK T A5 M S PRORE SR IR BB R X SR 3R
BRI R B IR A AR 5 6 XK AR i
Y B TR A TR B — BT S A BB AE o
3.4 BRETRENEE

ARIFHLL T @I R A G A A
AHRKR, RIS EHR . BT
TR IR AT 2 ) BEARRF S 7
EARRBERZER™  ERKE T WA FRE
25, Fe 0 5 ERYERIFAEA " o @ B
FretGERERKRRX THE MR N2
AP A EEE X,

H AR P 7 0 ST AR X T B e R
BA B RAENE (R TesHE) ENRL %
I8, EREA M, W AFRIZH AERA, 2
FEARE R EZ NP6, B2 [P B 5 — B A
Ja BV AL A, BT AS BN T T 56 52 A
B R ST SE B, RN %, L, 56
Fe AR Ui 38 5 S0 T A0 8 8 3R 1A B B A
Hoo WHELEE TR, B EKAEBER B
R 5 70T A B, BT LR 2 3R S SR AL
fi, AT KR E T F o

N2 —5w /N NE R ET SRk
AL, HBERIBA B ERRER
FIHE A oy X — AU, T d s KRR E A
REHER  WH TRIFRE SO, ERER
AR EFEIR R E B L . 4SO 5 il
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|

24 %

KT B B AR FHRE SR DU B e AR B B,

i

F, e 2) BE A, BOE R B R IS

HR1T.81 % Ky 4 5, H il w5 B R0
MR BEAT 2 AUE e B, @ R AR
FRRETRAL B R B SR 52 7 0 i R U R T AL
AL = R SE AT

S0k
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(3]
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(5]
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[10]

TKERER, FI R, W, 4. WK AL SRR S R
B[ J]. K= HF,2008,27 (12) :680 - 683.
ZHANG Y H, YAN X W, ZHANG P, et al. Research
advances and prospects on shell color polymorphism of
Mollusks [ J]. Fisheries Science, 2008 ,27(12) :680 —683.
NEWKIRK G F. Genetics of shell color in Mytilus edulis L.
and the association of growth rate with shell color [ J].
Joumnal of Experimental Marine Biology and Ecology, 1980,
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EER, KEE, BRF. FERRIT I HB R AT 6
i RAEREE W B[] REK ™ 4 B % #it, 2005, 20
(4) :266 —269.
YAN X W,ZHANG G F,YANG F,et al. A comparison of
growth and development of Manila clam ( Ruditapes
philippinarum) from two pedigrees [ J]. Joumal of Dalian
Fisheries University,2005,20(4) :266 —269.
X R, R BE I, E O, 4. A SR AL B I ( Chlamys
nobilis) FEERAEMEMBITE[J]. WH5#TH, 2012,43
(1) :62 -66.
LIUZ G,ZHU X W, WANG H, et al. Research on the
inheritance of shell color in Chlamys nobilis[ J] . Oceanologia
et Limnologia Sinica,2012,43(1) :62 - 66.
CHROMANSKI J,STILES S. Observations on self-fertilization in
the bay scallop Argopecten irradians[ J]. Journal of Shellfish
Research,1995,14(1) ;268.
BRAND E, KIJINA A, FUJIO Y. Shell color polymorphism
and growth in Japanese scallop, Patinopecten yessoensis[ J].
Tohoku Journal of Agricultural Research Sendai, 1994 (44 ) .
67 -76.
WEN H B,GU R B,CAO Z M, et al. Variation of color and
ray pattern in juvenile shells in hatchery-produced freshwater
triangle pearl mussels, Hyriopsis cumingii, in China[ J].
Journal of the World Aquaculture Society,2013,44(1):154
-160.
HEDGECOCK D, GRUPE P, VOIGT M L. Mapping genes
affecting shell color and shape in the Pacific Oyster
Crassostrea gigas[ J]. Journal of Shellfish Research,2006 ,25
(2):738.
STILES S,CHOROMANSKI J. Inbreeding studies on the bay
scallop, Argopecten irradians [ J]. Joumnal of Shellfish
Research,1995,14(1) :278.
STILES S, CHOROMANSKI J,JEFFRESS D. Genetic strategies

http: //www. shhydxxb. com

(11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

[19]

[20]

for culture and stock enhancement of bivalves[ J]. Journal of
Shellfish Research, 2003,22(1) :301.

K T, AR, XI5, 5. MY R L AR RS B
RN T]. A EK =R ,2003,10(6) :441 —445.
ZHANG G F,LIU S X, LIU X, et al. Self-fertilization family
establishment and its depression in bay scallop Argopecten
irradians( J]. Joumal of Fishery Sciences of China,2003,10
(6) :441 —445.

BB, Tk i, WAL, 5. R T EEEKIRR SR
[J]. K=#Rk#,1999,18(6) :3 -6.

ZHAO H E,ZHANG ] S, HUANG L H, et al. Explorations
and studies on agate abalone[ J]. Fisheries Science,1999,18
(6):3-6.

KOBAYASHI T,KAWAHARA 1,HASEKURA. Genetic control of
bluish shell color variation in the Pacific abalone, Haliotis
discus hannai[ J]. Journal of Shellfish Research, 2004 ,23
(4):1153 -1156.

INNES D J, HALEV L E.
polymorphism in the mussel[ J]. Journal of Heredity, 1977,
68(3):203 —204.

FIQUEROA E,BRAND E,WINKLER F. Shell color polymorphism
and growth in the Chilean oyster Tiostrea chilensis [ J].
Journal of Shellfish Research,1992,11(1) ;194.

R, o = FE, 0 BE, SF AR ] L7 6 0 e
(Argopecten irradians) R R Mg KA K R BIOIFFR[I].
WEFE SIS, 2005,36(6) :632 —639.

ZHENG H P,ZHANG G F,LIU X, et al. Establishment of
different shell color lines of Bay scallop Argopecten irradians
irradians Lamarck ( 1819 ) and their development [ J].
Oceanologia et Limnologia Sinica,2005,36(6) :632 —639.
R, TRERER , B, 5. HIR K RIE S KA EKEE
WA 1] KR4 ,2008,27(8) :390 - 396.

YANG F,ZHANG Y H,ZHAO Y ,et al. The establishment of
families of Gmelin cyclina sinensis and its early development
[J]. Fisheries Science,2008,27(8) :390 —396.

Flb g, 5, W0 , 5. 5 A T8 0 IR s AR
(M. dbst H E AR S R, 2006 :44 - 59.

YU Y S, WANG H,GU R R, et al. Artificial breeding and
culture technology of Cyclina sinensis ( Gmelin) [ M].
Beijing: China Agriculture Press,2006:44 —59.

TR PURPSE T RBREE L Fy Fs RGBS D], BT
JUIRMEEE R ,2010.58.

CHENG S J. Study on the F,,Fs generation of four colors of

Inheritance of a shell-color

Pinctada martensii shell[ D]. Zhanjiang: Guangdong Ocean
University 2010 58.

R, R BB, . A AU T FRARA
BB B SR B ROR W LB [T]. & ik, 2012, 31
(3) :412 -419 ,446.

WU Y P, YAO G X, CHEN A H, et al. Morphological
diversions in the color of Meretrix meretrix offspring and
comparison of breeding effects[ J]. Journal of Oceanography in
Taiwan Strait,2012,31(3) :412 -419,446.



134 L, 55 F R e IR ISP T 51

[21] T%4&, X8, 38R, % FRRIGF 3 MoEarrgmt 28(4) :361 -366.
3% RE T B EL B9 [ J]. RO M8 ¥ K22 24 4]k, 2013, 28 [24] PEIGNON J M, GERAED A,NACIRI Y, et al. Analysis of
(3) :264 -268. shell colour determinism in the Manila clam Ruditapes
DING J F,WANG R,YAN X W, et al. Comparative tolerance philippinarum[ J]. Aquatic living resources,1995,8(2) ;181
to low salinity stress in Manila clam Ruditapes philippinarum -189.
with three shell colors [ J]. Journal of Dalian Ocean [25] WINKLER F M, ESTEVEZ B F, JOLLAN L B, et al.
University,2013,28(3) :264 —268. Inheritance of the general shell color in the Scallop Argopecten
[22] Tx%% 8%, BER,%. A OIEREBFREyLEE purpuratus ( Bivalvia; Pectinidae) [ J]. Journal of Heredity,
I FCBRITSE [T ], KM v R4 ,2012,27 (5) (411 - 2001,92 (6) ;521 -525.
416. [26] R4, BREAE, BEIE %, 5. 3 AR Hb B A AT 5% 8,30
DING J F, YANG F, YAN X W, et al. Comparison of the VARSI A F1 AT (1], e e sal ,2014,36 (4) ;314 —
immune defense functions in Manila clam Ruditapes 319.
philippinarum with different shell colors[ J]. Journal of Dalian WU Y P,CHEN A H,YAO G X, et al. Combining ability
Ocean University,2012,27(5) :411 —416. analysis on diallel cross from three different red Meretrix
[23] 4, B4, BER, %, JEAEIB{F SRAP FRICIRRIY meretrix populations[ J]. Marine Fisheries, 2014,36 (4):
L BRI  RIBE T [ T]. RiEBHEREE 314 -319.
#%,2013,28(4) :361 - 366. [27] BAKER P,ROCHA C,BOWEN B, et al. Mitochondrial genetic
JIND, QIN Y J,YAN X W,et al. Establishment of SRAP variability of cultured versus wild northern hard clams
reaction conditions and the genetic analysis of three strains Mercenaria mercenaria [ J]. Journal of Shellfish Research,
with different shell colors in Manila clam Ruditapes 2004,23(1) ; 281.

philippinarum[ J]. Journal of Dalian Ocean University,2013,

Preliminary study on shell color inheritance of Cyclina sinensis

SUN Xiangshan', ZHAO Bingran', HUANG Jingxian' , NING Chenjie' , ZHANG Chuantao', CAO Jinfeng',
FANG Jianguang®, YAN Jingping’

(1. Xiaying Enhancement and Experiment Station, Chinese Academy of Fishery Sciences, Weifang 261312 ,Shandong, China;
2. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071 ,Shandong,China)

Abstract: The shell color characters of natural population Cyclina sinensis ( Gmelin) were observed and
analyzed. The natural group was divided into white and purple shell groups for artificial breeding respectively.
The F, shell color segregation was counted and analyzed. The influence of different sediments on F; shell color
expression was analyzed by experiment with mud, silt and fine sand. Results showed that, (1) F, displayed 4
shell color types, the percentage difference of same shell color individuals between the two groups was
significant (P <0.01), the F, shell color purified the color of parents, which indicated white and purple shell
color are truly hereditary; (2) the purple shell color depth was obviously influenced by sediment, and muddy
sediment made the purple shell color light and lowered the individual percentage; sandy sediment was
conducive to the purple shell color expression, and percentage difference between fine sandy and muddy
reached significant level (P <0.05), but the sediment influence did not exceed 1/4 of the genetic capacity;
(3) the purple shell percentage of purple group F, was more than 70% , nearly 4 times of not separated
parents( 18. 71% ), so that purple shell individuals have been significantly purified. This creates good
conditions for breeding pure purple shell strain or polygenetic strain.

Key words: Cyclina sinensis ( Gmelin) ; shell color; quantitative character; qualitative character; sediment
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BRI BB ATE T BRI
Plate I  Shell color characteristics of natural population Cyclina sinensis ( Gmelin)
1. i Ma; 2 ~9. HERAAMA; 10, M4, 11, Sh581E; 12, M ; 13. 5Tl
1. pure white individual ; 2 —9. white and purple double-color individuals; 10. pure purple individual; 11. outer surface of purple shell;
12. inner surface of purple shell; 13. section of purple sheel.

ED ZEHF MAHF &XR—EHXTERA(FK3~7 mm)

Plate I Shell color expression of purple group F, and white group F, after 1st expt. (shell length 3 ~7 mm)
LR Py BIRRIL; 2. AR Fy BEUCRIL, BESKTHE R MA 3. ABAMA; 4. FEBMA; 5. REHAME; 6. iR MA,
1. entire shell color expression of purple group group F; ; 2. entire shell color expression of while group F, ,individual that the arrow pointing
to is pure purple; 3. pure purple individuals; 4. purple edge individual; S. purple stripe individual; 6. pure white individual.

BRI 44 LEH#EF, EXR_SFHZERA(FK 11 ~14 mm)
Plate I  Shell color expression of four groups F, after 2nd expt. (shell length 11 ~ 14 mm)

L BEaiE Fy FNRGEAE Fy il MAZE N E TR AMA; 2. 58 Fy SRR (20 58k, A B5eME) 5 3. FBEF,
FEERIM(Z MR, T M) 5 4. FREF, SPIGEREMIGAGRGMIE; 5.6. FREF, PIAIEMIGLS HBUE I
s 7. BKBEF, PR ML G PR GIERAE; 8. FIREF, PR MAIERMETRM; 9. AR F FRSBEEMALE
Ttk I S

1. part of pure purple individuals developed into purple-top white-edge individuals; 2. entire expression of purple group F; ( left: purple
shell individuals, right: white shell individuals) ; 3. entire expression of white group F; (left: purple shell individuals, right: white shell
individuals) ; 4. the inconsecutive purple area of purple edge individual developed into consecutive ( purple group F; ) ; 5 ~6. white edge of
pure white individual developed into consecutive purple edge ( purple group F;); 7. white edge of pure white individual developed into
inconsecutive purple edge (purple group F, ) ; 8. weak purple color expression of purple stripe individual (white group F;); 9. few pure
white individuals expressed weak purple color at shell edge(white group F; ).
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