XE%HmS: 1000-0615(2020)10-1645-09 K724, 2020, 44(10): 1645-1653

e e 2 ¢ TIT]
@F/— J OURN;(L OFJF%HEESﬁHINA ‘
=

DOI: 10.11964/jfc.20190911977 Sclence Prass

AR REE KIEPR R E T IRBRERR A/

B, xR, HEE, xRE'™,
BE, EEBDT, FRR
(1. ¥ R, LR A SR KK MR RE SR =E, kil 201306;
2. R RE, KR E LA S RO, Bl 2013065
3. LR RE, K RE LEE AR A O, i 201306)

RE: Y TRARANDREFA LS, REATRAH LD HREHMEIHR EEKEREH
ZRFMEAE, WREZAGABRDHAEKEMRANNESR, FIAZANE ). bl
O T Q)2 ENERrERERE, RRINTHRELE, NELEFTHRAELN
HHE. "k nEMEE, WRINFHREAGRINKRTEAHZ AT s Ao
o g BAE 1 FEAEKBEROZR, XEEKEREXARH#TON. WEENT
BN ARDHRNBEAN, WERKEFEE, PN ARLAEGZAEEDHN =
Fo BRET, TRERFAY NS RENAEKER, U= AW E S FkiEdn
Aot KERARTHELA, SSEHAGAUZANBE Y FAE AN EKKML, S-
CRCCHEARAGLEUNMEH YT HREASGFEKRMR, MUARAXBE Y FHRENA S
WHEAKEREAADNTHEA. HPHRTHEERMER 446 (C-CHKLUSL) I,
HetdahdenkKShnENEx 7 5A s THMAEKREREMEX R4, C-CHK%A
ERTERMEMKXRZERA; ZAMNE g E B 4a4 (S-S, C-S. S-CHn
CCEH4AA) RUARHRMEFAE (ZZZEHAE) KRHEERE (91.67%~100%).
S-S. S-CHC-CHHKALBDHRAEDRANELTHRAGNLTHE. HAREXMN,
TR ERFARE D HEN A KNS, FTRFHRAGEKEEFELZR, S-S, S-CHC-
CEHAUGHREEKERERI, KH%EE, DHRREED R AN ELTHRAGTAT
FE, BERNREFRADHELKBRZRPHEABRETZEZDHAKE. AN
AR R B E R
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FESES: S966.2 XkbrERE: A
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BMROK E BRI AR E R AR, 2 b S BR B E 80% LA b, (H P AE R
P e FE A IR K R BRI R A H AR BEREMAR] 20%, 38R E R IR K2 B
SIS AR, EREHR, 2%k EK. PR RAR, FEARE SRR R TR, H
Brat i, W aoE 2 T E 20 gt L AR A, AN QI K 2R DUFNR K B2 2R i A K
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PEAR S e AT B 77 B 2k o = RN A 5 T O 2 T
TREMTAES, F 2 RAF 58 X 5 Kk Bk
W (Pinctada martensii) W £ B &8, 52 . Bk
JoT it R 5¢ B AE H [RER B DLk & L BB P AR M 48R
ARMRE EBIE SRR, T LUE S S8
FIWT IR i . Deng S5 BT R BL, BRI 5T
L7 IR T A5 MR 2 ) [) R A AE A
KFR. HERFEHRRERY, =M0NEEERE
RXTE2 R BA B, LUK & F5E 5
ERBEREMEFT R T ARSI,
H B RTXT T AR R R 2R A B 46 A AN A 4
HBZEERER ZSHRE D, AR S
B IREE T - 2R BUR R . BBk BT A IR A XF
bk b, W, WA F R R 3R b4 e
AR HER . o BT, 0 R Y T R A
MAAS, NTHENR2HRAEAREREE L.

A S0 R TR B AT AR R L, A
FH = w05 0o 0 RE 5056 B 0 A At R
BERE R, KB IONFREAE, FETLURE
B =AW |t S RS SO AR S 3 X R
H, WEAFPLET RS EAERERN 2
S, SRR IR A DG . S A A
WA VAR B IR RS . KANRIRE, H
EREAN B RA G E KWK 255 5= %
Y IR o et AR 22 (8] A8 A OGP R 4 AR A

U bR

1.1 ##

Pk v R & BB . @RI 0 = A
B (S). ThEREE (C) FIHY LU I (Z) SRS AE N
FA . 2017 4 5 H ¥ X bR sESEAT AN TR 4L,
WA EARMBI R, T EARE, X3 M2
BRI T 250, e85 8 P ifghige Kk g
lom 5, $%MCE A BB AR B . 8
RBEALEL 2.4 TTASAK, 200 160 554, B4
150 AR, A FLAS R 30 emx30 cmx18 em [
INWIFE, HER SRR AT IR

1.2 kA

2018 4F 5 1, RS AR rf (4 B 3k 21 4 Fr
TG B, Pk 16 R A — 2500 e A A 2 56 e -
EARKMRIERS . LA =M mLEE | b e b RN kY 8L
56 B A3 A S B R R BR M, e B 1 U R E
TR, WA BCH 20, 35T 9N FERRE L
G, B 200 HEEREE, [FE DR A = A
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B L e R SCORE B A D o R o s A
FRFEAE T A AR I SR S

1.3 HENE

WA VAEE, X 9ONFERAE &3 X A
AR MER AT I & . T B BRI S AR b
ZRIAF AR AR S, 2 i B0 1) m] AR
PERWERYE, B, 7EARBESE AR K (mm).
Fo i (mm), 5T %% (mm) A & (g) 4 435 Ar1E
JH BRI A KR A S AR . R RS A A
DY it AL I B O O IR, X S i T R
BRUEAT A, AR s PR (TR
SOF BRI K AT (d ey mm) SH/NEAR (dpin, mm)
AT
1.4 Sitoh

TEAZE BRMER 2 (%) Sy B 7 BRI 4 2R
Kt e

LB RN R R ARRREERY KA, T
BEkBEREADL X) RRBEREE, HitzE
Ao BN BRR . B IR AR 2E A O X(%)
R A

X (%) = [(dmax - dmin)/g] x 100%

d (mm) = (dmax + dmin)/2

BT A G2 3153 M 34 SPSS 18.0 #1458 i . %t
FHAE S B0k 56 h PR A 0L AP0 B A 36 (K-S A 56
X 2 A s AT IE B MRS, ] Pearson 15 K 55
2 2 AR 1A] A AR OGP |

2 4

21 TRIEHRESRMNBHEKMERMESR
RHLLI

X 45 B BRUE A A S HOXT B4 A= KRR G i
SRR, SERAGERBIESGFEIESS
1 (P>0.05). LL=fMNEh BRI 3MASS
XFHRAIAH L, S-S AHRA A kmAk, HiAs
Je o B e K T B M 22 55 (P>0.05). Z-S B EK
e e, HA AL A Kon B4 7E & TG 35
255 (P>0.05), MMRASETR/N, HRHAFFHTE
BMRH LR EZS (P>0.05). %HIKFE KN
KFR: S-S>C-S>Z-S=S. #BHAALKMEREF
ZBIMC TR IR, C-S BFERA &4 KR 5
FER/AN . DOy B RS A G T, S-C
M C-C BERALA &4 KRR KT 2-C Joxt
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WL HJC i & M 22 5% (P>0.05), Z-C KX HE 4 A=
KEAR BN (P>0.05), Z-C B BR4H 418 Kk A
SEBEAK, C-CHERABRFTK IS K AR
SRR N . U SOEME A B RN S A A4
K AR B/ T X IRl B 22 7 3% (P<0.05), Hip
HKUFRKKNRR N 2>8-2>C-Z=2-Z. £ U 5%
B seIE MR R K/ N R 2>8-2=C-2>Z-Z,
RGO X AL BR e S A, S AE K MR R R
BENTREIRA (£ 1~K 4),
22 EZBHREAEKMREXDHR

BB IR A B B AR K MR 22 18] A 6 4y
M7 34138 B % 8 & /K (P<0.01), Frfa 4& Bk C-
C B ERA G M 7¢ 58 5 K BT 1Y A0 56 R B KA,
HavdHh ¥ ks K 5 R & 19 A OC R8s K.

L=y BRI A G, S#FHRASE
AR ] B R 5C R B/ T d . A4l
AR PR TR A O R BN = BIIE . Fe k>
FevL>sem s POBSREE D 7 PRI 45 5 HAE R
PR AR OC R B /N TR IR . & FBRA G K
X ML A MR 5 MR B A G R 22 5%, Z-
C B BRZH & 0 W e Xof R 2 A A MR R B o A
KARBW KRR TR > TE>70 0, S-C HERAR
HFEK>5Em>7e9E, M C-C B ERA G N>
F>e K UM SUE B B IR A5, 22
T IRH G R KRR 5 R R0 K T Hofth 75 2k
YA KT . S-Z M C-Z BERA G LK MRS
PR A G R Bl s B . ST R>Tesi>at
1M Z-Z B ¥R & B BRZH 25 A A R 5 R B o A
REBRR N5 R>FE R >TE (£ 5).

e e e

F1 U=ANEAEHRER 3 MESREIBAE KR

Tab.1 Growth traits of three combinations and control group when H. cumingii was host mussel
LA S-SA& C-Sdl& Z-SH4 Sxi i
items S-S group C-S group Z-S group S control
5eK/mm  shell length 111.98+7.05° 108.82+6.01° 109.93+7.41° 107.69+7.87°
Sefm/mm  shell height 59.29+4.17° 58.81+£3.47" 61.86+3.93° 58.58+4.27"
5e38/mm  shell width 29.87+2.19 29.60+1.74° 29.80£1.80° 28.61+2.78"
W Fi /g body weight 138.15423.67 126.34+18.67" 135.45424.24° 121.61428.68"

I FATARA ARG F RS 2 5 B3 (P<0.05), MRS FERR& A 2R A R EP>0.05): ROEME A FHERHESE: S. =AM, C.
ik, 7 e, SAG TP T IR i, AT RO E R R

Notes: Different lowercase letters in the same row indicate significant differences (P<0.05), while the same letters indicate insignificant differences
between groups (P>0.05); the values in the table are means + standard deviation; S. H. cumingii, C. H. schlegelii, Z. C. plicata, in each combination, the

first is the donor mussel and the second is the host mussel; the same below

R2 LUBIRE A BIREER 3 ME S REXBAE KR

Tab.2 Growth traits of three combinations and control group when H. schlegelii was host mussel

EiELa S-CAH
items S-C group

C-CH&
C-C group

ChiR
C control

Z-CH&
Z-C group

Fet/mm  shell length 119.01+6.59"

119.68+7.51°

113.77+£8.87" 115.62+7.96"

7 %/mm  shell height 61.86+4.22 61.2143.94 58.3245.38" 59.70+4.67°
F2%i/mm  shell width 31.6442.04° 31.69+1.75° 30.3742.64° 29.97+2.28"°
RFi /g body weight 152.63+22.82" 151.49+21.14° 137.70+30.00° 132.28424.66°

#=3 LUBLEHAEKRER 3 MEEREX RAE S KK

Tab.3 Growth traits of three combinations and control group when C. plicata was host mussel

Eiztun S-ZH & C-Z#H & Z-ZH 5 VAL

items S-Z group C-Z group Z-Z group Z control
Fok/mm  shell length 150.67+11.39° 146.32+11.76° 138.94+11.33" 158.44+9.03°
FEf/mm  shell height 77.30+5.67° 76.80+5.67° 72.83+5.55" 83.67+6.47°
5% /mm  shell width 42.72+3.69° 41.61+3.09° 39.50+3.02° 44.16+2.79¢
{&Fi /g body weight 297.88+53.46" 282.74+58.72° 236.30+50.73" 342.98+54.86°
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x4 BEHREAGRGBAEKERERZKEER
Tab.4 Comparison of variation coefficient of growth traits

among different host mussel combinations and control groups

A5 ZHU/%  variation coefficient

EzEa)
items FRK FeE A A o
shell length  shell height  shell width  body weight

S-S 6.30 7.03 7.33 17.13
C-S 5.52 5.90 5.88 14.78
Z-S 6.74 6.35 6.04 17.90
N 7.25 7.44 9.68 23.58
S-C 5.54 6.82 6.45 14.95
C-C 6.28 6.44 5.52 13.95
z-C 7.80 9.22 8.69 21.79
C 6.88 7.82 7.61 18.64
S-Z 7.56 7.34 8.64 17.95
C-Z 8.04 7.38 7.43 20.77
Z-Z 8.15 7.62 7.65 21.47
z 5.70 7.73 6.32 16.00

23 REBIEKAKE. KNREEST

WiE XS BHRA G AR MERR, K
SR B & B, = AR WL | s i 2 ] ) A
HA (S-S, C-C. S-CHIC-SHERAL) LL LKL

eI [ b A A (Z-2 B R MR R
(91.67%~100%) H. 7o it & PE 22 % (P>0.05). —ff
WAL |t 88 e 5 R SR i 2 (R A R LA (S-Z.
C-Z. Z-SHI C-Z H A5 ) MUK FEAL (9.75%~
24%). S-S. S-CHIC-CHHRAAMBEELHKRK A,
M5 ZS., ZCARKAGHILEKRK /N, HET
BRAG R/ T A, DI SUE iE & 2k i
(R A A 5 =y LS R0 3l 0 ek 1) 7 R 2 5 4 L T
BEEEAR (% 6),

3 iR

TRE R TR MARIE R A BB | B
PUE TGS, MO B R OIRE 75 7 2R
ARPRE DI . BRI, i EEN
A 2 5T = WL AR A R R S B R R Y
KRR, 7ERERE A KBRS " LS
RO/ L OGP BERT B A G MER BE, AHC
R BRI >Fe K>FE SE>5e i, 7 BRIR AR E A
KRG - A R B A A, ARG
REJE N e KSR BTl >re si>5e o ik, dlad xf
AT R A A A R 18 o A 7 2 2B Kk RE A 1Y
FHWAS, MTRSBHRBEEAREZEMAEN. 2
BRI i e v — AR A R AR T A A
MERENILFEZ S, FHROBNEREAN

x5 BERESRAMRBRALERKEREXRE

Tab.5 Correlation coefficient of host mussel combinations and control groups

Tk Sek— e

FeR—M

TR RE AR ek R

i‘]jf; shell length-shell shell length-shell shell length-body shell height-shell shell height-body shell width-body
height width weight width weight weight
S-S 0.740 0.563" 0.892" 0.426™ 0.688" 0.695"
C-S 0.722" 0.558™ 0.844™ 0.486™ 0.668" 0.745™
Z-S 0.736" 0.455™ 0.846™ 0.364” 0.709™ 0.740"
S 0.770 0.714™ 0.909™ 0.6317 0.754™ 0.898"
S-C 0.694™ 0.565™ 0.892" 0.388" 0.687" 0.654"
c-C 0.556" 0.473" 0.705™ 0.450" 0.729" 0.782"
Z-C 0.665" 0.614™ 0.899” 0487 0.755™ 0.799”
C 0.835" 0.739™ 0.905™ 0.683" 0.827" 0.851"
S-Z 0.821° 0.715™ 0.942" 0.560 0.798™ 0.826™
C-Z 0.777" 0.703" 0.824™ 0.628" 0.780 0.815"
Z-7 0.894" 0.778™ 0.972" 0.684™ 0.890” 0.827"
zZ 0.835™ 0.661" 0.922" 0.586" 0.834" 0.823"

VR RIRAR T 2 AR I (P<0.01)
Notes: **. extremely significant correlation (P<0.01)
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x6 BZHHKEGHKER, RAEEMEE
Tab. 6 Pearling rate, d,,,, and X of

host mussel combinations

izt JRERZR /% B HEA/mm 5 /%
items pearling rate dinax X

S-S 100.00+0.00° 4.14+0.72° 27.10+£13.91°
C-S 99.47+1.15° 4.16+0.57° 37.67+14.18°
Z-S 9.75+30.02° 4.44+0.75¢ 41.44+11.92°
S-C 100.00+0.00° 4.18+0.61° 29.08+13.36"
C-C 100.00+0.00° 4.32+0.73¢ 33.22+14.98"
Z-C 22.00+40.34° 4.55+1.18¢ 39.35+18.83¢
S-z 19.67+29.24° 3.33+0.58" 49.47+19.91¢
C-Z 24.00+34.39° 4.26+0.61° 55.96+21.77¢
Z-Z 91.67£9.00° 4.20+0.78" 55.99+17.38°

I RPBUE NP IELRMER, PR F /NG F RN E 7 B
F(P<0.05), AH[FFRERIN S ] Z 5 A B3 (P>0.05)

Notes: The values in the table are means + standard deviation; different
lowercase letters in the same column indicate significant differences
( P<0.05), while the same letters indicate insignificant differences
between groups ( P>0.05)

TR i = AR, AR 2 X & BREE Y
FA A LR U AEA R AL TR BT =
ARG m R R R, 2R BRAEGH
=AML A KR B TR RS
S ANE BEFEFE T, R 3 0% A s e e S i A A% 7
HFARFE, HARKMRY BB KT AR EEREE",
SRR RE R T BB R T A, BBk
XA E BT RGE B RS, N BRI AR KR
FART AR E BREE . 0 AE A 5258 bt A7 7 AH LY
MG, LR T, AR R
F U BRI A R MR 5 BT AS TR R
FEUL = R BRI A ST, B
WRIEXT F B R F ARG NN, If H X
BH®FARA—ERE LM TESRENERK, §
BRALA AR KRS L T 0 el . (BRI 4G A
HAAEERMIRBIAEZ S, DL =Mk
BEREEAI AL A S-S BERA A K i hy, LAt it i
HBEREMFERAS T S-C. C-CHEHEHAAEK
WP, RSO REAE L i 5 = A e L
R B BRA G A KRS AL E 2R 4L & i
2o TEURESOE I & BRI 4 G b 2045 3 —
ASFHR B 255, 8 S0 I 0 B 45 A KR 2
BEBTHERHAS (P<0.05), BRLEEE®RTAR
XTRE S A A KA TRIE A, AR R RCR R

XF 45 B ER LA BoonT BB 2H A KR 0 A7 M K
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PEOTHT R B, BT AL A A KRR R A 6 R Bk
B T M B KT (P<0.01), X 5IKM LR 14
TEY, TRASFEP MRS R -, FUE
PRI, DR AR ik B R AR
RENS B HE I W AE P2 RN, RIS R E R kB,
PR K S5 B2 AR e, v Lok
KAENIEE 0 7 — A FHEFEAR, g i 5P
15 T B 7 AR AN [ B AR B2 BRI A R MR A F
PRI, SZM 2 WY BRI AR T 0 A KA bR
R 5%, EALBRTHFEEF®RFRW
M, A B ERAMACE RGN AM = ET
AR S, EXBHRAEH, BT C-C B4
HH, HALE KA A b e 50 & 2 [0 1
KRB i T HA R ] A O R B, RS
Ko fE X F R A E T WEESR bR, 1 C-
C AR A hoeyi SR MM R U &, &
W52 56 0] IAE N C-C LA e I B 4545
KRR A RS, TEFHRFA
(37 B R A B T TG 22 BR ) R Bk RS2 R )
Py EESH, Har, REIRZEHIRK
B BRI = A L R ol A e LA B A R R
5, MR SO F B = ARG, Fmg 2l
Hurf s 0, mAaeESSFES MR Li, —mm
U A0 B /N AR B0 I v B R 0T A 25
1 8 20 5e i A B/ Al A = M e, = 4%
2N DR R R m B R, AR
=AML S e 2 A B F R A A A
JER . (99.74%~100%), 55 I Sy F ] 22 55
N, TEBHERFARHEF /N, BERES . W8
e WA BRI AR i, AT R A AR A
IR Bk R (91.76%), S b 2 18] 5 Bk R AR
(9.75%~24%), X 5SS S RE S R, X T
SRR A HEFR A RK X R, SO AL
AL, A S 56 v = Ay WAL Rt 958 05 1 S 3t R
WA A RS SO I R T A 25, R E WIS ER,
BRI . TR SOE A AR AR A =
B Tt i i R BT R AL AR, BB ER AT AR
B, H3X 4 FhE BRAL A R R AL, it g
BEHRAGRHE . BERRKNAEASE, 2RE
S-S, S-C. C-C BHRA G MR FH =, BERK
RHE TR R/ NESBERHA AT TS, Wik,
it R 0 0 BRI 2 [A) A A 3 N 5% B N AN R i X
BERMECE, R XTI A H B K,
X F BRI A KR 52 R R R
B B 56 R A HTIIF 98 & B, X 7 Bk e 3 A ofR 1)
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Hede, al DUARAS & i A B2 RN, ARSI XT3
2 TR R A EL AR B PR B O S B BRI A 2 3
AN B BEAT A R R BORER R L RN EEAT 1
B, RBTHT R T AN T 7 B A
BE, AFBEIRAGERIERERIAAEZESR, S-S,
S-C il C-C B ERAL G4 i 14 J5 A RMERE B4,
R R R, BREREZ R R/NES F R4
AT A DL ESSIE X TN BRI F R GS
HepE Rt T HENE KIS, NETORAFHRA G S
Hr i a MEBRBUE |« OGRS e MR i 23
i BRI S 4
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Growth traits of pearl mussels and pearl formation percentage and size of
non-nucleated pearl after graft operation

DUAN Shenghua ', LIU Zhenming ', HU Honghui ', LIU Xiaojun "**,
BAI Zhiyi "?,  WANG Guiling "***, LI Jiale ">’
(1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture and Rural Affairs,
Shanghai Ocean University, Shanghai 201306, China;
2. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China;
3. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to screen out the high-quality combination of donor and host mussels, explore the difference
and correlation in the growth traits of different pearl mussels after graft operation, compare the difference of the
pearl-forming percentage and size in each combination, by using Hyriopsis cumingii (S), H. schlegelii (C) and
Cristaria plicata (Z) as donor and host mussels respectively, 9 pearl mussels combinations were obtained. In addi-
tion, 3 species pearl mussels without graft operation were taken as control groups. 9 combinations and 3 control
groups were compared by measuring the growth traits (body weight, shell length, shell height and shell width) one
year after grafting, and at the same time the correlation of growth traits of each combination was analyzed. The
number and size of non-nucleated pearl in each combination were measured, the pearl formation percentage and
roundness were calculated and the difference among different combinations was analyzed. The results showed that
the non-nucleated graft operation affects the growth performance of pearl mussels. The growth traits were better
than corresponding values of control group when H. cumingii and H. schlegelii were host mussels. The growth
traits of S-S group was biggest when H. cumingii were host mussels. The growth traits of S-C and C-C groups
were biggest when H. schlegelii was host mussels. However, the growth of C. plicata groups was ess than the con-
trol group; except for the C-C group , the correlation coefficient between shell length and body weight was the
highest compared to correlation coefficient of other growth traits in each group. The correlation coefficient
between shell width and body weight of C-C group was the largest; the combinations between H. cumingii and H.
schlegelii (S-S, C-S, S-C and C-C groups)had higher pearl formation percentage, the same with Z-Z group
(91.67%-100%). S-S, S-C and C-C groups were rounder in shape but the pearl size was medium. The results
showed that the non-nucleated graft operation affects the growth performance of pearl mussels and the growth per-
formance of various combinations is different. The growth performance and pearl formation percentage of S-S, S-
C, C-C groups were better but the pearl size was medium. The results provided an important basis for exploring the
differences and correlation between the growth traits of different pearl mussels and the comparison of the pearl-

forming rate and size of the non-nucleated pearls produced.
Key words: pearl mussel; growth character; correlation; non-nucleated pearl; pearl formation percentage; size
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