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5E,2014), DIHOFEERREAA, FREEAUE, ik
B AWM SR RS ERIESQ2014)
3 X = AL Y P S A AR E MR B
BRI, ZREEEQISIFFREN, FEREEM
FERAERKRGHE BRI KN B 6E M "
TR T A 6, Ik R B ) N A (6 5 TE A S R B )
TR, SEETAE(2016) % 48 68 = WL 2 & 4 RN
Xif BAZH A DL ST 32 2R B 60 RN A K MR AT AR 5T, BB
PEB AR KA, (A J07E 8 o A KR a5 DL 5228
BB, L, ABFSE LLe K DL e 6k B br
PRIR, TR = A KA AR E % E, LY
158 AR 8 2 PR S 158 A

RAMREE AR REL | STk
WK, A FIBEEE AR, 1999), S K AE(Q011)%)
Hh ] ST 2 3 A R RS B T R IR R, AE R —1E
IR OUT , 25518 BOE L S PRRUR L TR R
PR ST IREE . FLASSRE(2012)i8 i 25 A vE B R B0
& F o [E % #F (Fenneropenaeus chinensis), 4 fL)5, 5%
Al HEE 25 EREFQI6) IR K
PR FEEFIEbR, RARA T H AR MR K
W (Crassostrea gigas) 2 MR, SR R, HdEd
S5(2016)3 12 58 R AR TE B A3 AU = K A5 e 4 7
PRI RS, W ARAR BRI B S 0y o I BB AF 5%
CINDE S I DO R e F i St a1 VARG DY 7 QY 7N
FRAER L, T DASRAR 3 Z I 75 Mtk i 1k

2R 5 (2017)%F T4 1 I (Sepia esculenta) 71 &
B BN KA £, BT
PEo ZAIEE R A DL SR E R, a5 N E
FARIE, AT BRI DL SE N e A, R = A
WRLAEE Py 5e e 7 (BT I s = MIRIESE R | 5298 . 52
A AR KR B B IR OG, SR KR S AR —
L A5 2 I P A MR, SRR ST R MR AT SE B
AU RS AR R R Y (R R R L ASHIFST LA — A L

RS e N RS- S Sl b =K e 2 NE R/ & L = N
F e IF A B UREE BR , XF 5 H o8 = AR < e
815 PR T RS, AR UG BRI PR R
T 30T AR A ] o 35 23R X = A AL e A K RN etk
AR BEAON, ,  DABHAR 1 = A iR i i B A s
o, E— PR AR, NS ERIRKE
BRI 0 BE B TR 2 4 B0 3 il RN B 22 A (4 1R AR,
2012),

1 #RE5F=E

HEEE

2015 4F 5 H, fELEAE T RN £ = A
RFPEE I, Pk moROT B A5 @ =M H L
15 MEEA, 409 RS, 2059 525 T R — b i
B O EARREE, 81 d, KEERENINELR,
B A — R IR A EEEE 100 2, 5w B 2 55 5 I,
IRAFHERE

1.2 EINgE

2018 4F 7 H vfy, HESEH W, TR L
ZE I RN 10%, G = g < e 1
5OF Bk e 2 5600 HKCHUARSHELE, MG
LA R 1 em BIE T, KBk Hh A HERE 43 51
MFRTEF— 135 56 DRIFE T, A MFEHER 100 2,
FREEIAMR], PEATRRE A EUR E AR AE
R =AW 2 5 A BRIIT RT3 %Y
HER N 10%, Lot KR D52 30 a0 52
VEB AR, 430 B AN R A R AN [ B R
Fp, E 7 MRUGERREGR 1), RRSLNE 1
BEEEMIR, DISERE@(PN) A 2 eIk, %5E 3 Fh
Ik RAS, T SL 50% x PN 20% (1), SL 30%xPN
33%(1). SL 20% x PN 50%(I)3 Fhik#eiyis; I

1.1

Z5

R 1 REIEIE TS AR MR E IR0 o i
Tab.1 The selected trait order and retention rate of different selection methods

il T Selection methods

Items 1 I I v Vv VI VI
PEPEMF Selection order 12 1 2 1 2 H1 2 F£1 O HE2 H1 OE2 oG
PEF IR Breeding traits SL PN SL PN SL PN PN SL PN SL PN SL SL,PN
I3 Retention rate(%) 50 20 30 33 20 50 50 20 30 33 20 50
LR S
Comprehensive retention 10 10 10 10 10 10 10
rate(%)

F: SLoAseRMAR, PN b DL7e B 6o 2 Mk
Note: SL is the shell length; PN is the deep purple shell
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FERE PN 1 MR, K (SL) N 2 B
PR, BEE 3 Rk RAH S, A PN50% x SL
20%(IV). PN 30% x SL 33%(V). PN 20% x SL
50%(VI) 3 Rk de ik, 5o, WRAELR, RAHkit
FE RGO AR B AN ARAE X BRAL, h e R
10%, EHEH R ST 10%(VD). K 5600 2 5 H g =
FAMLIERERL /K 7 4, ARG 3k 7 Fhade By s o il ik
Trikit, 2RI ERE Y 80 H =MLy
A 4 AR (40 cm x 40 cm x 40 cm), B M4
A s, DL 40 em AKIRARSE TSR, E WAL,
TR B PR T RE AR, 1996),

1.3 MHERNE

2015 4F 12 A, WEABEE T b BEALEEEE ) 60
R, 5Tk som . o5 (RE . AMERRE M5
;AR R RIS Fem . X 3 MK E
PEAR, RSB 0.01 mm. = AMAWLEEVESHE TS, il
FHFREFRm AR E, KN 0.01 g0 X =MLk
PEAT A, 2R IME R, K43 B8 R AN B A TR
BT IR TR, KR 0.01 g(Z=iE 1%,
2015).

{# ] Lovibond RT Colour V3.0 %/ CIEL"a"d"
Z S Lovibond-RT 200 2 i (2 B 1% = A L 572
o0 o e S AR AR (L) U a(@) 5 b(b')
MEOZEMAE). L™ >0 FFEMmE, L <0 N
oL, RABOHYE; &' >0 MEia R, a’ <0
MBS b >0 MBI, b <0 Bk ;
dE" K AL 5 AR (1 22 ) () (2%, BB, 3%
g M., Hi, U, dEEBORR,
L= MAUEENEEETER, TEE., MR, ok
W FE e T, MR AT FEIL(A3) . ZE5eii G
NI 5O 938 AL (A2) . J5 A SE LA #4752 6
WAl (B 1), B 3 A SR EHE S EU0E /) F
PIEAE RZ ARG P9 5T s (R 3 A, 2016).

3 TS o R =g DA WA =S
Fig.1 Schematic diagram of measured positions
of inner shell color

1.4 HIESHITS54E

K Excel 2016 B4 I i B a1 740 5 B B
T SPSS Statistics V22.0 GEiH#Ex; 7 Bkt %
PER M =AM . R, 5. KE . SMERR
&L OREARKRMRA L, a'. b dE"HFeEi S5
A AT LR 3R 7 22531 (One-way ANOVA), £
i % - S48 £ 7 1 22 (Mean + SD) 3 7 (2545 4245
2006).

2 HBRE5HW

2.1 AREFRAZEEHH=AMNENERERES

SR 7 P 58 0y v B R %) = AR LR 1) 45 A K
RGEHH R 2, WE 2 i IR, FiEN
AR RIS B Ay, R IV R =
FAMLEE ST RN 7E 5 RIRAL (& 2A . B 2C), Jrik VIk
PRI = MR 7esE . RERAL(E 2C. & 2D).

ELGE RS 1 BRI~k (SLx
PN, FER kRS 50R 50% . 30%F1 20%, {H
ik MOFE MR IR Tk LT
KR 2 Rk ~HiEVI(PNXSL)H, 72
KPR 1 2R A3 51K 20% . 33%F1 50%, {ErENV
7 VI R RO T ri: Vo Wik SL
PN 5777k PNxSL #RXT T DUE B, J5 3 Forikit
W =AW, R Sem . e, fRE . 4b
BN, el IR, R RKMER AR
JP X} 3 BA AN AR A KR I R B B, LA DL5E
REGPN) RIS 1 BEFMRR . SR RAE N 2 etk
AIERE T EE(PNXSL), 1] LAk & H S 14 KR AR
9 = A IRLEE

e MR H e R AT A, BRI R, sk
Ko 18 BE A A KR SR B S e AN B 8 D5k T Ry
BVIRFER MR e SRR 50%, {GE AR E
AR B 225, HARPRRIAIIE B 322 5(P < 0.05);
D5 AN 7L IV 52 bR 1 P e R AR A 20%, 18
MEF IS R R EIE E XS

22 AEEFFTFEFHHN=ANEITHRBER

K7 PRI VAR ) = AL DL SE B
SR G R WL 3. ME 3 TREN, ikl ~
05 M B8 1 = Uk (A%, 3 IC T HoAth 4 Fib
PR, Hid, FENAY LE&RKR(P <0.05), J7
WV ik, B T A 6 Fhidk £ 07 ik B
AP < 0.05), 5k DA A b (EHR K, W
FETHEVL, FENVE b {Ef/NP <0.05).
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Fig.2 Effects of different selection methods on growth traits of H. cumingii

AFFHRZ AR ZEREEP<0.05), TH

Different letters represent significant difference (P < 0.05), the same as below
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I Selection menthods
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BT Selection methods
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AN TR A T 10 = A WL PN e (B 250 R

Fig.3 Effects of different selection methods on inner shell color parameters of H.cumingii

%~k ) dEME K8 3), =& e & 25,
Br7 5 053k VR R L8 35 25 540, i 3 oy
dE" ) 2 K T HAb 7 2

DL FE R (PN) S 2 B MR ik 1~
B(SLxPN) T, DS 45 €8 1 Hh B8 5853 1 20%
33%F1 50%, 4% 7351 B = A LAY B (0 S 80 6 B
E25 DIDelRE AN | BRI IV ~Jr ik

VI(PNxSL)H1, DISEiRE AR iR 0508 50% . 30%
F120%, HENAEESEMR S HALS AL, B8
P E 2SR, E VIR VIR S B SEE B E 55,
3 itig

UTAER , T3 9% X IR K B2 BR i A4 2R
e, HE UK EREE | 4R TR TR R K
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BERr R AL . St R RN A2 FHLSE
(2017)FNZEHESE(2008)BF5E R W1, TE/K =S & Flrh,
AT MR BE RO E R R LT, BFMEERROR AR 2
Fim TRAVEER:, R, £ =AM SEPRE R T
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+} D1 (Pinctada martensi). FTLA, 7E8E =M MWLEEHE
U R A, FEAE DA DL SR SR 50 1 e B i e P
J i (PNxSL)PE B ER DL, SEMLISTRAE NS 1
PEIR A $E 77 (SLx PNYBRIEAE A DL, B4t i DUR S
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PR AU D EB S LN dETR TRV,
Fik XUGERAMERESCRIE T IEVL, ik M
J7iE IV FE MR (SLYH R 2 20%, DS & @tk
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The Optimization of Early Compound Selection for Growth
Traits and Shell Color in Hyriopsis cumingii

SUN Chaohu'?, BAI Zhiyi**”, LI Qingging'~, PENG Jianging'?, LI Jiale'**

(1. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai  201306;
2. Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries,
Shanghai Ocean University, Ministry of Agriculture and Rural Affairs, Shanghai  201306;
3. Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding, Shanghai  201306)

Abstract At the early stage, the shell of the strain F; of “Shenzi No.1” Hyriopsis cumingii is transparent,
so the workload involved in selection and improving the breeding efficiency can be reduced at this stage. In this
study, seven different selection methods were tested with different selection orders and retention rates of
objective traits. When shell length (SL) was the first trait selected and a deep purple shell (PN) was the
secondarily selected trait, the different methods used were SL 50% x PN 20%, SL 30% X PN 33%, and SL 20% x
PN 50%. However, when the selection order was the opposite of this, the selection methods used were PN50% x
SL 20%, PN 30% x SL 33%, and PN 20% x SL 50%. Moreover, according to conventional experience,
juveniles with a deep purple shell and large size were selected simultaneously in a seventh control gorup. This
was done to compare the experimental results of this control group with those of the other six methods. The
total retention rate of each method was 10%. After five months of culture, the growth traits (shell length, shell
height, shell width, body weight, mantle weight, and shell weight) and the inner shell color parameters (L, & b,
and dE) of the selected mussels were measured to evaluate the early selection effects of these seven methods.
The results showed that the different selection methods led to differences in the effects of early selection. The
growth traits of individuals selected by the PN 50% x SL 20% and PN 20% x SL 50% methods were the best,
while the selection effect of the SL 30% x PN 33% method was the worst. However, when the deep purple
shell was selected as the objective trait, the other three methods (SL 50% x PN 20%, SL 30% x PN 33% and
SL 20% x PN 50%) were better than the above methods. The selection effect of the SL30% x PN 33% method
was the worst for the growth traits. The traits of H. cumingii selected by the traditional method were not
prominent in any of the experimental groups. The method of taking SL as the first selection trait was SL x PN,
while the method of taking PN as the first selection trait was PN x SL. In the early stage, the SL X PN method
can be used to select for clams with a deep purple shell color, while the PN x SL method can be used to select
for larger clams. The results showed that the selection order had a significant impact on the selection effect. In
addition, when the traits with higher expectations were selected at the end, the effect of the selection was better.
Further more, both the retention rate and the compound selection response affected the selection effect.
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