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TEAIE (r=0.717 ~ 0. 939) , # 37 {1k - 20 P9 76 06 5 B FTES SR 35 BE [ 9 J5 #2  y = 16.81 + 0. 93x (R =
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JEEPERS R = A WL [ R % 7§ 3L 52 B B ik A1
A o
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1.1 HEEHESER

2019 45 J, FE 5 B 7 = A LI SR 5 Sk b,
SL AR N S NI = RN O D = N S A S RN
200 HHEEE 5 100 HEERERE L, SR AE R — 3,
AT RA LA B H . & W B R N 2K
N R R 30 L[] 25 A B R AT N T
KT, (I 7 AR fE B A b, ST R AR
FLREFR, fa 8 b B AR A B SR, PR T
— i BEHERE 1 5 BB 5% o
1.2 GEMEZER

2019 47 AKX, F 10 mm £LA2 0 P AAFE R 37
Kb E 40 000 HUR R HERE, 43 7F 400 A4~
B S RV AR, AR R T A — Tt I K T
30 ~40 cm , LEMENFFREE A R] , 2 B E 5 K5 A
WEBR. 15 AIREE, 5 E 8 it £ER N M =
FAMLEE L 1 8 AIRER (F 1), PLogdk (SL) Al
HhFETH A (CN) R IREREEIR, & 1 (SL
50% x CN 20%) . 1 (SL 30% x CN 33%) .1l
(SL20% x CN 50% ) .IV (CN 50% x SL 20% ) .
V ( CN 30% x SL 33%) . VI (CN 20% x SL
50% ) LEA T E S R 10% 1) 6 FhikiEsng, [F
B MR REAE P2 SE PR 2 I e 70 i HORAMAR, I &
HIBESRN 10% (17 ( SL 10% ) 55 7 Fh ik £ 5 i
VI FEALIERE 10% , % B4 8 Fh k£ SR ug VI, 4%
40 000 HHEMEYS 4 oh 8 4, 8 2 ¥4 XF i 1Y) O ek
I~ VIIE A 1 8 AL HEfA, R4l HF 1A 500 H = fA i
BN 5 AR T EAE AR L R 7

76 14 JJ o5 eF, T ~ VITZL R ¢4 v 4 43 501
REHLZEFE 20 RAE NI T ~ 4L, A T ~ VI
AU R B 2 0 0| BE AL E 4% 160 JUAVE S 7 Bk i
I ~VIlZ, 8 it i 8 4/ ek 18] 1 R
PEAT— X A% S, I BoR B R A BRI
FraL i — 0 A 8 AN A R RUAR e 40/
S3E—AEAR 6 mm [ ERAZE G 4346 A 8
HEERIEA P 1 A7 BREE B AL, Al
Frd (GAL) XF B & 2k i (YAAL) | (YBAL) |
(YCA1) .(YDA1) . (YEAL)  (YFAl).(YGALl)
MOYHAL) o BEARZA A 1 AT B£8R B (1
PEFREA BRI 2 AR EOR Rt 4 A4 K
1280 HF BRIV B AR 320 4~ R4E b i ELAE
Y% 30 em AKIRALEARLL IR, I8 MG, &
TR 32 A e, W UCR B 2R WORE 2R Y
=, BB IR B B — XA RS (1 2t
EEFD 1T HFEREEITAD) o

fit Fri4H Donor mussel groups

m N V VI VI VI
YAC | YAD | YAE | YAF | YAG | YAH
YBC | YBD | YBE | YBF | YBG | YBH
ycc | yep | YCE | ycF | ycG | ycu
YDC | YDD | YDE | YDF | YDG | YDH
YEC | YED | YEE | YEF | YEG | YEH
YFC | YFD | YFE | YFF | YFG | YFH
YGC | YGD | YGE | YGF | YGG | YGH
YHC | YHD | YHE | YHF | YHG | YHH

I II
YAA | YAB
YBA | YBB
YCA | YCB
YDB
YEB
YFB
YGB
YHB

YEA
YFA
YGA
YHA

EssS<=2HE~

B ki Host mussel groups

EFEY RREHRAS,H2 T A ~ HERFHEL ~
VIU 21,55 3 7 hE A ~ H R fitRdk T ~ VIl 48,

The first letter Y represents donor mussel and host mussel
combinations, the second letter A — H represents the host mussel
I = VIl group, and the third letter A — H represents the donor
mussel [ — VI group.

B1 AEZEAETEE

Fig.1 Diagram of grafting combination

®1 TREIRBIEFEE KA F O piE 2

Tab.1 Trait ordering and selection rate of different strategy selection groups

FEFERME Selection strategies

I H Items
I I 1] v Vv \lI VI VIl
IR Ordering 1O2 L 2 WL OS2 1 B2 L2 L 2 i Bl
PEEEIR Selection traits SL CN SL CN SL CN CN SL CN SL CN SL SL CN Jt
AR Retention rate/ % 50 20 30 33 20 50 50 20 30 33 20 50 10
kR 10 10 10 10 10 10 10 10

Comprehensive retention rate/%

{E:SLFR5e K CN ZoRshres .
Notes: SL is the shell length; CN is the green shell.
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1.3 ERNE

il A8 2N R, I RN (e
Fa o) AR ST S, RS A N SO
JE s WS BRAI, W B BRI /N RO T &, Wi
BIG, W F BN SO0, i) il B 2k
GEERE

K H Mitutoyo Jighr- R, R I I 5 K0y, 25
SREEHE]0. 01 mm; SR HL 37 R, BE 5 D
AR, 25 R3] 0. 01 g; % ] Novo-Curve
ANLIGEE BE AN HE N 5E FIES BRI DOGIE JEE, 2 B ]
RO AR A G TR R N e A AT R TR
i
1.4 HIBERIERMSH

K FH SPSS 22. 0 A4 X B d AT S i o BT o
FAREA K-S K30 25 4H B0 A7 1R 25 o A K
Xf & 2 VIR E AT BB R J7 22 43 A ((One-way
ANOVA) , J] Pearson %) = A ML AR MR AT

FeCIE S B L AT AL 73 M7, X ik
BRSPS S QIR RNz VA TR g 38

2 R0

2.1 AERMEIE
LB #h

14 7wt , B RS2 PR 20 19 A PR
MNFOLEREMESS R IE 2, 2k T IV,
V V4L 35 T 4L, oAb gL ok W w35 22 5%
gem IV V VEZLR 35 i 1 D02, Al 20 ) ok
WREREF eV VI 8% & T D4, H
b2 1) R DL s 255 22 5 AR i 1V I0L IV, V VI
VI & m T 2, HoAb AL R I s 2 22 55 1
10 IRV AL R S P se e BE R, 4 2 18] G i
Frer, b 4D R &, B F LTIV VL
VLV 41 (P <0.05) .

EFRARBEAERERTINTARFE

x2 M AREREERERIIATLEE

Tab.2 Growth traits and inner shell luster of donor mussel at 14 months

il sk ] e (NG NSRS

Groups Shell length/mm  Shell height/mm Shell width/mm Body mass/g Inner shell luster/GU
HEF i T 4 Donor mussel I group 109.75 £8.96°  57.70 £5.55%  25.27 +2.67™  106.68 +26.57" 65.57 +4.20°
LR #E T 20 Donor mussel 11 group  98.62 +£7.19"  55.16 +4.85" 23.59 +1.79" 80.79 +16.03" 63.77 £3.52%
HE i M 2H Donor mussel I group  110.00 +7.62°  60.79 +4.36° 25.77 +1.45"  107.29 £15.53* 63.59 +4.57%
fLF i IV 20 Donor mussel IV group  114.25 +9.74° 61.96 +6.04° 25.98 +2.44* 115.63 +24.91° 52.54 £5.96"
HEF iV 2H Donor mussel V group  113.54 £10.62*  61.74 +6.35° 25.76 +2.61°  114.16 £26.69* 61.15 +5.28%¢
HL R i VI 2 Donor mussel VI group  112.61 +6.65°  62.07 £3.41° 26.99 +2.48°  116.48 £21.15° 59.63 +3.82"
HE i VI 2H Donor mussel VI group  106.64 +5.78%>  59.87 +4.41*  25.49 £2.20*  103.15 +14.20" 59.73 +6.32"
ft B VII 2 Donor mussel VIl group  106.59 £9.00%>  58.66 £5.34®  26.23 £3.01*  102.38 +24.70*  56.93 +7.01

T R FURRA AN R P B R 22 53 .3 (P <0..05) AR PR 2R S H 2R AR (P >0.05)

Notes: Different letters in the same row indicate significant differences (P <0.05) , while the same letters indicate insignificant differences between

groups (P >0.05).

32 JTHEE, IR BRI A PR PR B A KPR
FNGE G B E 25 R L4 3, &R AT
K FETE IRBTRAER NSRRI E2E RN B
(P>0.05), M7 mERK, BERT M. VA
(P<0.05) , HAWZH B AR B %E 25, 32 At
14 J 1525 1 = MLk vERAE 1, 8 A2 A Rk
ARAEREE &, 7R N 7e 6P BE 5T, IV 2H 6P B T
1 12.66% , HoAth 7 4G FEREAR
2.2 AEEHRASHFEBHAFELESH

Xf 64 2HH RGP B BROGEE B Gt 4y
B, &5 R W, YAA = B 3ot v 8 e R
YDD =BG FE /N ZH YAA it H
BT HAMBEREE T AT SR R A

AT BHOLEE L YOG YHH =B E0t
PEREOP B R 15. 46% (21, 51% , it ) kE IV 41 A
HHRENA TR ES kR EHG. A
— T ERIEH N, ARA ST S 50T W2 HRE
PR A B (P <0.05) fEAEE T HS
HEAENBHOLR L mtE, VA S 5HH
MRt RZE AT T M2 58E/1
PYHOLHEN T HAM S H 7t r kEH N, A
I F RIS 55 7 SRR L E A7 e
FZES(P<0.05), HEREE | HZ HE B
SRR R, BRIV H S 5B E N2 HOLE
ez (E 2) .
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Tab.3 Growth traits and inner shell luster of host mussel at 32 months
Lol ek FEH FET [(Nsist M FeGIRE R
Groups Shell length/mm  Shell height/mm  Shell width/mm Body mass/g  Inner shell luster /GU
BEREE T 4 Host mussel I group  142.05 +10.77*  84.98 £5.92% 40.19 +4.85*  322.00 +56.70° 59.20 +3.34*
BFEREE T 20 Host mussel 11 group  143.48 £10.10°  85.97 £5.59° 41.05 +4.19"  328.74 +49.97° 58.85 +3.08"
BERUE M 2H Host mussel Il group  141.54 £10.36°  84.42 £6.20" 40.35 £4.06*  317.77 £52.14* 59.03 +£3.01°
BEIE IV 4 Host mussel IV group  142.67 £9.99* 84.90 +6.09% 40.33 +4.40*  321.66 +51.90° 59.44 +£3.05*
BEREE V 4] Host mussel V group  142.44 +10.44*  84.87 £6.20% 40.02 +4.45*  319.74 +£53.41° 58.75 +3.11*
BEME VI 41 Host mussel V[ group  142.25 +10.53*  84.60 +5.24% 40.19 £3.95*  321.89 +49.25° 58.88 £3.27*
BEREE VI 2H Host mussel VIl group  141.87 £10.72°  84.39 +5.86" 40.63 +4.24*  320.94 £50.68" 59.14 £3.12*
BRI VI 20 Host mussel VII group  142.20 £11.13*  85.13 +6.54® 40.70 +4.56* 324.61 +55.58* 59.40 £3.16*

T R FURR A AN ) P B s 22 53 .35 (P <0..05) AR PR 2R S 2R AR (P >0.05)

Notes: Different letters in the same row indicate significant differences (P <0.05), while the same letters indicate

between groups (P >0.05).

2.3 HRABERKERIMAZTRFESBHRLE
ERXESH

i 4 A I AR e e K L 52 58 5 2 2k
TP E AL (P <0.05) , 78 % AR it 5
BYOCPE R AR F AR (P <0.01) 5 IV 414t
PR 5 S BROL T B R E MG (P <
0.05) s Hft 2% 20 i A ik AR RAVEIR S HOLE L

insignificant differences

AFFAE W FA KM (P >0.05) , & ALty 1N 5¢
N S HOG R R B B A (r
0.717 ~0.939,P <0.01) , G fit J ik N se B
HEBOCEEMN S FIEAMHK (r=0.882,P<
0.01) , NFEHEEERE (x) XTEEBREEREE (y) A9 1115
FFE Ry =16.81 +0.93x(R* =0.777)

T4 JAMAEERERTIATAZESBRAFENEXRY

Tab.4 Correlation coefficient between growth traits and inner shell luster

and pearl luster of different donor mussel groups

GreH sk FEH FETE [LNsis W B

Groups Shell length/mm  Shell height/mm  Shell width/mm Body mass/g Inner shell luster/GU
LI T 4 Donor mussel I group -0.224 -0.226 -0.294 -0.212 0.757 * *
AW 1T 2H Donor mussel Il group -0.351 -0.158 0.141 -0.158 0.775**
fitFiE I 44 Donor mussel Il group -0.272 -0.419 0.028 -0.188 0.779* *
LR IV 20 Donor mussel IV group 0.320 0.346 0.446 * 0.377 0.906 * *
{58V 2 Donor mussel V group 0.184 0.137 0.062 0.115 0.818**
At i VI 2H Donor mussel VI group 0.168 0.201 0.016 0. 060 0.717**
fEFr i VI 26 Donor mussel VI group 0.096 0.388 0.383 0.210 0.755**
fLFr i VI 26 Donor mussel VI group 0.551* 0.449 * 0.636** 0.631** 0.939**
Mt R ALl donor mussel 0.006 0.010 0.115 0.054 0.882%*

#* " significant correlation (P <0.05).

TE: o = IR EMR (P <0.01), = "FIRBHEMEK(P <0.05)
Notes; “ # s ”extremely significant correlation (P <0.01), “
2.4 BREARKERMAZTAFESBERLE

EHRXMES

HIZE S AT 25 21 3 R M 10 IR A o R
HSBUOLEE I AL F MNP >0.05),
TEFREENTOLFEESBHOLER XA L BRT

http://www. shhydxxb.com

PRI I 2 A7 76 55 1 AR 5GP (r = - 0.177, P <
0.05) 5, HoAth 45 20 7ot I B S 2 BROL I BE A
FAAERERRNE(P >0.05) , B 7 HREENSDEHE
S BB AR FE MR (P >0.05)
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YHH bedefgh
YHG bedefghi
YHF bedefghi
YHE bedefghi
YHD abed
YHC bedefghi
YHB bedefghi
YHA bedefghij
YGH bedefghi
YGG bedefghi
YGF bedefghi
YGE bedefghij
YGD abcdefgh
YGC cdefghij
YGB bedefghij
YGA efghij
YFH bedefghi
YFG bedefghi
YFF bedefghi

w YFE bedefghi

5 YFD abed

5 YFC - efghij

S  YFB ghij

= YFA ohij

£ YEH bedefghi

o YEG defghij

< YEF bedefghij

v YEE defghij

2 YED abcd B
YEC efghij

% YEB efghij

2 YEA ij

- YDH ab

5 YDG abcd

— YDF abcde

®  YDE abcde

2 YDD

g YDC abcde

5 YDB abcdefg

S YDA bedefghi

/A YCH abcdef

4 YCG bedefghi

= YCF bedefghij

® YCE cdefghij

w YCD abc -
YCC efghij
YCB fghij
YCA ij
YBH bedefghi
YBG cdefghij
YBF defghij
YBE defghij
YBD abcdefgh
YBC ghij
YBB hij
YBA ij
YAH bedefghi
YAG defghij
YAF efghij
YAE ghij
YAD bedefgh
YAC 1
YAB ij
YAA j

35 40 45 50 55 60 65 70 75 80

BEGEE Pearl luster/GU

BT Y FURTERA S, A 2 (7R A~ H FURTTERIE 1 ~ VAL, 508 3 (7 hk A ~ HAURALR 8 T ~ I, R R/NG o2 AR

FEREE,

The first letter Y represents donor mussel and host mussel combinations, the second letter A — H represents the host mussel I — VI group,
and the third letter A — H represents the donor mussel 1 — VIl group, different lower case letters represent significant differences.

& 2

FRBHRAAM AR HRALFE

A

Fig.2 Effects of different donor mussel and host mussel combinations on the luster of cultured nuclear pearl
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Tab.5 Correlation coefficient between growth traits and inner shell luster
and pearl luster of different host mussel groups

! TR FEwHE FEIE PR WL

Groups Shell length/mm  Shell height/mm  Shell width/mm Body mass/g  Inner shell luster/GU
BEREE 1 4H Host mussel [ group -0.140 -0.027 -0.072 -0.104 -0.022
HEEE 1T 20 Host mussel I group -0.052 -0.039 -0.006 -0.044 0.116
BEREE I 41 Host mussel 1M group -0.126 -0.036 -0.146 -0.078 -0.177*
BEREE IV 44 Host mussel IV group 0.020 -0.011 -0.039 -0.039 -0.006
BEREE V 4 Host mussel V group -0.084 0.032 -0.043 -0.079 0.091
BHELME VI 20 Host mussel VI group -0.020 -0.015 -0.076 -0.062 -0.147
FHERIE VI 240 Host mussel VI group 0.044 0.099 0.061 0.058 -0.067
BERIE VI 44 Host mussel VI group -0.012 -0.081 -0.014 —-0.060 0.107
BEERIE All host mussel -0.045 -0.007 -0.040 -0.048 -0.029

e xRN EBEMR(P <0.05),

Notes; “ # ”significant correlation (P <0.05).

3 e

HRNMBHRNN A BEEHAFENT T
KIALLK , D52 RS 2RO 8 B I F 98 A 32
FUR FHRE G TR R, 3 %l () B2 2K i S PEA
MR 2 2R o POTAG N 4% B E R 2 2k
RRUERT IS BROG TR B HEAT A AT O A
YA N — PP B RO U B G ORS o R R I
YL R B TR A O TR R T ) Ol R
% Novo-Curve #E47 = LI P 72 A1 T B 2 2R E
PEREIN &, B B B Y6 B e GU Sk RoR
BEOLE R, SEI T N SE RS Bk G B e
T, EENLEHT Y UL SE RN B RO PR B N B i )
Feml b ARG R A BT T A R
KA N ST SRR B AH G HE

3 o A ] SR, v o I OG-k B DUFNE 2k I
WFCCEE S T B B UOL A M 5%, 76
S L 0L R SE  AU E BR IR
RMEBROCEEEE 52 8/, T HE R R R X2 2R
R BERZ A 2, (H AR 5 AU AR R DL Mtk
WELZWTBEESHRNEE ., AR &
Y A D RE R E 37 S RE Rk -
G, BRI N 7L BEXT 2 B OGBS A
FL SRR DI R I BRI —
MCGINTY 512 45 43 FoKF FRFIE R B, (£ 2k
WORET , i 7 DUA= Wy AL PR AE 22 R 5 v LA e
SIS M BT LA I 2 A A= e A R R B AL
DA R, X TR At R W ANE A 4
YRR TEF BR DL S I N TR SR A ROk, OF

3.1
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B I — LE N B A W A B ORI 2 TR
TER, PR ik 264 My Ae 2 1 el {36 A DL A ™
AN 5T AT BRI IE B, 1 — 25 e B
DUNFEIEPERE 5 T B R GI% BE W] Re AR e DR
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Correlation analysis of nucleated pearl luster with growth traits and inner
shell luster of Hyriopsis cumingii

LI Xing', LYU Gaolun', GUO Baiying', LI Jiale'*, WANG Zheng’, BAI Zhiyi'’

(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs, Shanghai Ocean
University, Shanghat 201306, China; 2. Shanghai Collaborative Innovation Center of Aquatic Animal Breeding and Green
Aquaculture, Shanghai Ocean University, Shanghai 201306, China; 3. Zhejiang Jinhua Zhexing Pearl Trading Co. , Lid. ,
Jinhua 321001, Zhejiang, China)

Abstract: Luster is the index to measure the maximum value of pearl. To study the relative contribution of
Hyriopsis cumingii donor mussel and pearl mussel to the luster of nucleated pearls, white mussel (inner shell
is white) is used as material, shell length and green shell are used as selection traits. According to different
selection strategies, eight groups of H. cumingii populations were established. Each group was used as donor
mussel and host mussel respectively for combined nuclear insertion. After 18 months of cultivation, it was
found that; Among the different pearl breeding combinations, the pearl luster value of YAA pearl breeding
combination from the selected population of group I was the greatest, which was 15.46% and 21.51% higher
than that of YGG and YHH respectively. There was a significant difference in the luster of pearls cultivated by
different groups of donor mussel. There was a very significant positive correlation between the inner shell
luster of donor mussel and the luster of pearls (r =0.717 —0.939). The regression equation between inner
shell luster and pearl luster was established as follows: y = 16. 81 + 0. 93x ( R* =0. 777 ). There was no
significant correlation between the growth traits of donor mussel and the pearl luster. There were also
significant differences in the luster of pearls cultivated by different groups of host mussels, but there was no
significant correlation between the growth traits and luster of host mussels and the luster of pearls. The above
results show that the breeding of H. cumingii with green shell color at the juvenile mussel stage has achieved
the goal of improving pearl luster, which can be regarded as an indirect trait of breeding H. cumingii with
high luster,the inner shell luster of donor mussel is significantly correlated with pearl luster, and the inner
shell luster is better as the target trait.

Key words: Hyriopsis cumingii; nucleated pearl; growth; luster; correlation analysis
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