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Fig.1 Landmark points of morphological

measurement in S. constricta

The distance of AB is shell length, the distance of CD is shell height, two
valves(E, F) closed gap is shell width
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Tab.1 The description of the character statistics for S. constricta at different months of age

A S FoK/mm 5T f/mm 5o %% /mm TR R/ g
month age parameter shell length shell height shell width body weight
4 FEEARHEZ  meantSD 18.60+2.45 6.83+0.75 3.64+0.57 0.38+0.17
A5 5t ZH/%  coefficient of variation 13.17 10.98 15.66 44.74

9 FEEARHEZ  meantSD 47.24+2.90 16.47+1.01 12.76+0.84 8.77+1.25
A5 5t ZH/%  coefficient of variation 6.14 6.91 6.57 14.21

11 FEEARHEZ  meantSD 59.65+4.68 19.50+1.66 16.40+1.90 13.90+3.40
A5 2 BUY%  coefficient of variation 7.85 8.51 11.59 24.46

T AR R H(Yo)=(hrHEZE T 1 {H)* 100
Notes: CV(%)=(SD/mean)x100

*2 TRARGEHEMKEXRK

Tab.2 Correlation coefficients between the quantitative character for S. constricta at different months of age

A ERTN TER R g FoK/mm FH/mm .98 /mm
month age character body weight shell length shell height shell width
4 WEAT R body weight 1 09117 0.887" 0.897™
FK  shell length 1 0.943" 0.926™
Fifh  shell height 1 0.916™
5% shell width 1
9 WA R body weight 1 0.608" 0.653" 0.649™
FK  shell length 1 0.678" 0.376™
Fif  shell height 1 0.402"
5% shell width 1
11 AR body weight 1 0.631" 0.537" 0.557"
FK  shell length 1 0.824" 0.827"
Fof  shell height | 0.866"
Fo%  shell width |

e HFFRIRTE0.OLKF ORI B R ZE DR, R

Notes: ** means very significant difference (P<0.01), the same below
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Fig.2 The correlation analysis of shell morphological characters of S. constricta

Histological examination of (a), (b), (c) indicates the three-dimensional scatter plot of shell morphological characters of S. constricta at 4th, 9th and 11th month age
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Tab.3 The test of partial regression coefficient of quantitative character of S. constricta at different months of age
VELcS ZH (LIEVEE NG )
month age parameter partial regression coefficient mean ! Sig
4 W4 constant -0.756 0.064 -11.838 0
7oK shell length 0.039 0.009 4.486 0
FoFE  shell width 0.112 0.038 2.975 0
9 W4 constant -10.622 1.200 -8.855 0
7oK shell length 0.095 0.029 3.697 0.001
FoF  shell height 0.404 0.084 4.556 0
FoFE  shell width 0.644 0.080 3.775 0
11 W4 constant —23.772 1.926 -12.343 0
7oK shell length 0.207 0.056 3.697 0
Fif  shell height 0.805 0.177 4.556 0
F29E  shell width 0.587 0.156 3.775 0
R4 GRRTESHERSEFREENNZ TEAAENAFESH
Tab. 4 Analysis of variance of the multiple regression equations between body weight traits and
morphological traits for S. constricta
e T3 2R AR i o7 Fld Pla
month age source of variance sum of squares 4 mean square F- value P- value
4 [A[JH  regression 1.714 2 0.857 189.084 0
B%%  residual error 0.304 67 0.005
it total 2.017 69
9 [AlJ  regression 154.766 3 51.589 88.238 0
5% %  residual error 90.621 155 0.585
it total 245.388 158
11 [A])3  regression 630.142 3 210.047 189.488 0
5% %  residual error 63.184 57 1.108
2l total 693.327 60
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Tab.5 The path coefficients of the morphological to body weight for S. constricta at different months of age

[ EEfrP;  indirect effect

JF#S PR MR B Ky HEEHP,
month age trait relative coefficient direct effect 5 SL SH SW

4 SL 09117 0.562 0.348 0.348
SW 0.897" 0.376 0.520 0.520

9 SL 0.608" 0.221 0.385 0.222 0.163
SH 0.653" 0.328 0.324 0.150 0.174
SW 0.649™ 0.433 0.215 0.083 0.132

11 SL 0.8817 0.285 0.597 0.325 0.272
SH 0.913™ 0.394 0.520 0.235 0.285
SW 0.906" 0.329 0.577 0.236 0.341

TE: DA AT 0], SARIRSTAAM i 7 5 AN 5% i 0 4 4% 0 A5k 1 1) 422 F P 2 A
Notes: take the first row as an example, X represents the effect of the shell length on the body weight through the shell width and the shell height constant

= SL-SL = SH-SH = SW-SW
SL-SH = SL-SW = SH-SW

- 1.0
'§ 09 r
© 0.8 r
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N g 05
E'ﬁ 8-‘3‘ F 0141 0.098 0.185
=.g 03 0.108
o 0.1
© ..L——lll
4 9 11
Hi%
month age

3 RESHRINFHARERERK
SL-SL. SH-SH. SW-SW3R i — [ 42 & 0] K 42 & 1) 1 8 2 40
SL-SH. SL-SW. SH-SWZ7x WA~ H 28 ik %t 1K 38 £ 1 e 8 2R 4K
Fig.3 The determinant coefficients of morphological
traits to the body weight traits of S. constricta

SL-SL, SH-SH, SW-SW were determination coefficient of single inde-
pendent variable to dependent variable; SL-SH, SL-SW, SH-SW were
determination coefficient of two independent variables which influence

the dependent variable

AR AR A SR, (R IREIS LN 125 2 R AT )
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XE

TE 3 8 Z B A B E R BTN, S A

http://www.scxuebao.cn

K R el 45 B AR 50 PR AR 1 Y S T e R
PO L[] e e R S (R e R0 Y.d=0.85
F, FEH R PR AR ) 28 H AR R k3,

AR % 76 T8 25 2 PR X 33 1A I 1) A 56 38
(RS> H140.849, 0.631, 0.909, I fbl% T
R Yd, 4HRFA N YE RECE R
S W VUi N 5 &= il = R NTA 3 T
11 3% 78 T 25 P R 6 0 R J5 5t A A G 8 BOR T
0.85, JIr 41 76 W A5 Pk R 5% Wi 1 4R ot 2 1) B A5
Ko 4. IHBETHIYd/NT0.85, 7T AR Jit 2 M i
AR B[R] 3 LAY, T4 ] i 3T B4 T 0.85,
B BRI A e kB, LT R0 .
1= = 1A PR X Y A 3G W (Mactra veneriformis) )
WEFE T R B, 5 M I R JBT R AR o AR Y R
PEARITEASAH A, 4 D0 B B0 AT B 2 52 el e 2% D
KHEBEHERMENZ —,

Huo 85 WIEAS [7] D1 FE A 22 0 A7 X0 3 5 AR
ORI RCR A b, A9 O [R] DL i A0 o A
PR AR S T 2 52 ) () B SRR IR A A A] . A B 5%
WoR, [ — IR BT 43 8 oW 15 ZE AN [ By
BrRII AW AR BURRAE X 376 1A% 0T 6 ke P
SR e B SRR, 47 B Y 32 2852 ) A
TRk, HRAFTHE; 9H B F 25 m K+
Fre s, HKCATEE ;s 11U BRI 25 A
st , HRCHFETE . iR SE P S ) 4
0% X 0 PR T B e N e, Rk
TP FRMEAEPIE AT, 3 I A ST ML ke


http://www.scxuebao.cn

61 BER R, %

ANTRLA W 25 958 T i ol 5 PR AR AR G S il AR A0 A 947

W PLFe Ky B SRR, Mo 25 EE U
Fom N FEEFEIRR; ALWAEREIR, 4. 9.
11 A BB F 2R PR ol 5e . . 52
. IR B A IR AT g 5 4 i A 4y DL )
B DU P B A KRS — B R R

VA PR I VT4 W5 (C. hongkongensis) 3t
B AE R 00 MR S M BIF 5% Hh & B, 5 ) 3 AR 5
iR HHEEE 5t SO RER ] H i
SEUVHE R I R B, R I AR T £ 5 e K
SETCTE; AHA A CE X B MR UG (C. sinensis)
Y A AR B PR AR R B A OCPE R R R R B, X
IREENTS 82 NS s N N Y DY &
DR HACTE SRR ) 22 538 B T AR B A4l ik .

34 FNEFRENREMRMNSMETSIE

STIRUN =SS TN K b T | E W N E B )
R B 45 R T R T ) BT IR AR L &
SEAR A DR, B E T T 1S AN [F A i 4R
WSS SRR AT Z MR, 47 )2
Er R N I T D D S i =
br; 6—7H BRI 1, SLHFE S . R
FE, 4R R, R K DU R L
FETE R EBERR; 1L I 2 4 UV R R ™= B 1)
s AEIT T, R OR DU BH BN LSS R o E Bk
BAsbR . ARBFITA R M4 WA ks . AT
TEF o A o DAk R R 7 O R T S
A

SE R

[1] &KL, SRERSE. o EdE W R EM]. b B
HAR AL, 2008: 211-213.

Xu F S, Zhang S P. An Illustrated Bivalvia Mollusca
Fauna of China Seas[M]. Beijing: Science Press, 2008:
211-213(in Chinese).

[2]  RAFENEBUE R, S E S THE%2017[M].
Jest: o EAOY A, 2017: 27, 54.

Ministry of Agriculture Fishery Administration. China
Fisheries Statistics Yearbook 2017[M]. Beijing: China
Agriculture Press, 2017: 27, 54(in Chinese).

[3] Kvingedal R, Evans B S, Lind C E, ef al. Population and
family growth response to different rearing location, her-
itability estimates and genotypexenvironment interac-
tion in the silver-lip pearl oyster (Pinctada maxima)[J].

Aquaculture, 2010, 304(1-4): 1-6.

[4]

[9]

[10]

Wang H X, Chai X L, Liu B Z. Estimation of genetic
parameters for growth traits in cultured clam Meretrix
meretrix (Bivalvia: Veneridae) using the Bayesian meth-
od based on Gibbs sampling[J]. Aquaculture Research,
2011, 42(2): 240-247.

KR, HE R, MK, & FERZEWAT (Ruditapes plil-
ippinarum) RIEF R R MK RAEK K F LLE([I].
HEZSEEAR, 2008, 28(9): 4246-4252.

Zhang Y H, Yan X W, Yang F, et al. Comparison of
growth and development of two shell-shape lines of
Dalian-population Manila clam[J]. Acta Ecologica Sin-
ica, 2008, 28(9): 4246-4252(in Chinese).

René Robert, Nicolas L, Moisan C, et al. Morphological
and biochemical characterizations of the great scallop
Pecten maximus metamorphosis[J]. Comptes Rendus de
I’Académie des Sciences-Series III - Sciences de la Vie,
1999, 322(10): 847-853.

Fp. HFL R DUAS R 31 1) 26 222 SRR b B S AR
SR, KPR, 2013, 32(8): 441-446.

Wang C. Comparison and Path Analysis of important
economic traits between genders of scallop Chlamys far-
reri[J]. Fisheries Science, 2013, 32(8): 441-446(in
Chinese).

SRR, J7 i, mAR, AL AR DR AL R D
PEAR BAE S M FEAR 2 BT [J]. K= 244K, 2017, 41(4):
580-587.

Du MR, Fang J G, Gao Y P, et al. Correlation and path
analysis of quantitative traits of different-age Chlamys
farreri[J]. Journal of Fisheries of China, 2017, 41(4):
580-587(in Chinese).

XRE, kM6, RERE, & RIS B AN RRES
PR TR @A & 2 TR H 7 HT (0], K
KR, 2015, 30(5): 514-518.

Liu H, Zhang X Z, Lu Y, et al. Effects of shell morpho-
logical traits on the weight traits of orange strain of ma-
nila clam Ruditapes philippinarum|[J]. Journal of Dalian
Ocean University, 2015, 30(5): 514-518(in Chinese).
R, R, B EF, . HW5(Cyclina sinensis) W5t
TE 25 PPR O B4k 0 3 B S e 20 A (D). Wi ST,
2009, 40(2): 166-169.

Gao W W, Yuan Y, Pan B P, ef al. The relationship
between shell morphology and body weight of Cyclina
sinensis[J]. Oceanologia et Limnologia Sinica, 2009,

40(2): 166-169(in Chinese).

http://www.scxuebao.cn


http://www.scxuebao.cn

948

Ko AR

0 E

[11]

[12]

[13]

[14]

[15]

[16]

[17]

(18]

TIE, HEE, TR, S5 AR5 S0 e TR S MR
o AR B R AR [J]. K IE R RS SR, 2017,
32(3): 310-315.

Fang J, Xiao G Q, Zhang J M, et al. Effect of morpholo-
gical traits on live body weight in clam Meretrix mere-
trix with two kind color shells[J]. Journal of Dalian
Ocean University, 2017, 32(3): 310-315(in Chinese).

i E 5, 2B YRR R TSR AR
HI9G BABAR I MTI]. B PE R 52241, 2017, 47(12):
46-52.

Han Z Q, Li Q. Multiple regression and path analysis of
morphological and weight traits of pacific oyster
(Crassostrea gigas) orange-shell strain[J]. Journal of
Ocean University of China, 2017, 47(12): 46-52(in
Chinese).

Huo Z M, Yan X W, Zhao L Q, et al. Effects of shell
morphological traits on the weight traits of Manila clam
(Ruditapes philippinarum)[J]. Acta Ecologica Sinica,
2010, 30(5): 251-256.

w1, JEkE, A gk M. bR S S HE AR
#t, 2000: 142-184.

Yuan W, Pang H, Zeng W Y. Statistics|[M]. Beijing:
Higher Education Press, 2000: 142-184(in Chinese).
REERR, BRERA. BORBE (M), JU A B AR,
1999: 109.

Sheng Z L, Chen Y S. Quantitative Genetics[M].
Beijing: Science Press, 1999: 109.

ZEInaN. BoEs AL FEREIR M. 28R, Jb5: PE R ITTE R
£ HihAL, 2007: 214,

Li J N. An Outline of Quantitative Genetics[M]. 2nd ed.
Chongqing: Southwest China Normal University Press,
2007: 214(in Chinese).

W, TR, WE, &, MR 28 (Clinocardium
californiense) B 4R AR M SOB AR 40 M [T]. R
R R G4, 2014, 16(5): 139-146.

Cao X S, Ding J, Chang Y Q, ef al. Correlation and path
analysis on quantitative traits of Clinocardium californi-
ense[J]. Journal of Agricultural Science and Technology,
2014, 16(5): 139-146(in Chinese).

KNP, FETT, AR, 55 FFLE LS8 RO PR
R R ORI HERE S IVE, 2002, 33(6):
673-678.

Liu X L, Chang Y Q, Xiang J H, et al. Analysis of ef-

fects of shell size characters on live weight in Chinese

http://www.scxuebao.cn

[19]

[20]

(21]

[22]

(23]

[24]

[25]

scallop Chlamys Farreri[J]. Oceanologia et Limnologia
Sinica, 2002, 33(6): 673-678(in Chinese).

FREE, AW, s2)il. A2 7 M #E Excel MISPSSH Y SE B
[7]. £k 445 &, 2007(3): 109-110, 91.

Zhang Q, Cong P, Peng L. The path analysis is imple-
mented in Excel and SPSS[J]. Agriculture Network In-
formation, 2007(3): 109-110, 91(in Chinese).

ZRAR. AW G M. dbat: JbR RS R AL,
2002: 1-256.

Li S G. Practical Biometrics[M]. Beijing: Peking Uni-
versity Press, 2002: 1-256(in Chinese).

EER, TR, 90, S DY A T S MR
PER B9S2 T R A 0], K2R, 2011, 35(10):
1513-1518.

Yan X W, Wang Y, Guo W X, ef al. Effects of shell
morphological traits on the weight traits of clam Mactra
veneriformis Reeve along northern coast in China[J].
Journal of Fisheries of China, 2011, 35(10): 1513-
1518(in Chinese).

M2, THARLL, B, 55, iR PR (4
PR (R 520 R 7 T[], 2 BURME R 440, 2011,
38(3): 363-367.

You X C, Yin D H, Cao S Q, et al. Effects of phenotyp-
ic characters on body and tissue weights in the clam
Sinonovacula constricta[J]. Journal of Anhui Agricultur-
al University, 2011, 38(3): 363-367(in Chinese).

BPRT, INEES, Gk, &5, HBTRISL B DLk DU 1
AR EOAH P A B AR 3 AT (7], b R 2@ 4, 20009,
25(20): 322-326.

Zheng H P, Sun Z W, Zhang T, ef al. Correlation and
path analysis to quantitative traits of noble scallop
Chlamys nobilis reeve at one-year old[J]. Chinese Agri-
cultural Science Bulletin, 2009, 25(20): 322-326(in
Chinese).

PNPERR, FOMT, B2, 55 IV AL IR SR RE A R
PR ) 1R AH O BB AR 43 A [J]. o R 22 AR, 2010,
26(6): 332-336.

Sun Z W, Zheng H P, Yang Y H, et al. Correlation and
Path analysis to quantitative traits for a cultured popula-
tion of Jinjiang oyster Crassostrea hongkongensis[J].
Chinese Agricultural Science Bulletin, 2010, 26(6): 332-
336(in Chinese).

W, HER, BEE, & o B 58 T8 S R
BRI W [J]. KRR KR, 2013,


http://www.scxuebao.cn

6 1] BEEE, S AN IR G R B PR A AR O S E AR 4 B 949
28(1): 49-54. i) TP AETE AR oIR8 B AR 50 AR 20T (0], Wil
Guo W X, Yan X W, Xiao L Y, et al. Effects of shell R, 2010, 29(5): 550-553.
morphological characters on body weight performance in Yang Y H, Li Z X, Zheng H P, et al. Correlation and
clam Mactra chinensis Philipi[J]. Journal of Dalian path analysis of quantitative traits for natural population
Ocean University, 2013, 28(1): 49-54(in Chinese). of Cyclina sinensis in Nan’ao Island[J]. Marine Science
[26] MEN, FHHE, HIET, 5. BEIRE U (Cyclina sinen- Bulletin, 2010, 29(5): 550-553(in Chinese).

Correlation and path analysis of quantitative traits of new variety of
Sinonovacula constricta at different months of age

XUE Baobao, LIHao, NIUDonghong, LllJiale’, SHEN Heding"

(Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources, Ministry of Education,
National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Collaborative Innovation for Aquatic Animal Genetics and Breeding Shanghai,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to detect the correlation between quantitative characters for one new variety “Shenzhe No. 1” of
Sinonovacula constricta at different months of age, more than 60 individuals of S. constricta at 4®, 9" and 11"
month age were randomly selected to measure the shell length (SL), shell height (SH), shell width (SW) and body
weight (W). And the correlation and path analysis method were used to analyze the effect of phenotypic character
on qualitative traits. Then results showed that the correlations among the qualitative characters reached extremely
significant levels. The shell length showed the greatest correlation coefficients to the live weight of the 4-month
age and 11-month age (0.911 and 0.631) respectively. However, the shell height showed the greatest correlation
coefficients to the weights of the 9-month age (0.653). The result of the path coefficient analysis showed that the
highest path coefficients were the shell length (0.562), shell width (0.433), and shell height (0.394) at 4, 9" and
11" month age, respectively. The results of the determinant coefficients were consistent with the results of the path
analysis. The multiple regression equations were obtained to estimate live weight of S.constricta as 4", 9" and 11"
month age weights (W): W,=—0.756+0.039SL+0.112SW, R*=0.849; Wy=—10.622+0.095SL+0.404SH+0.644SW,
R*=0.631; W,,=—23.772+0.207SL+0.805SH+0.587SW, R*=0.909. The study provides theoretical basis and good
measures for the selection of the parents and aquaculture production forecast in the breeding of S. constricta.
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