46 1

Vol.46, No.1
2015 1 OCEANOLOGIA ET LIMNOLOGIA SINICA Jan., 2015
%k
1 1 1,2 1 3 1
(1. 316022; 2. 315400; 3. 202450)
2" 1"
“ 72 R SW SL SH (BD)
OA ( ) OB ( ) OC (
) OD ( ) AB (
) BC ( ) CD (
) ,
(13 , 77
, ; (2) 3
(P<0.01), “c i
(P<0.01); (3) , 3
0.868, OC>SH>SW, 2
0.700, oC>Sw, “* 7z 3
0.931, SL>SH>0A; (4) ,
S968.3 doi: 10.11693/hyhz20140400126
< i 12.68% 45.98% ( ,2002) ,
COZ:
, CO, ( (Kaspar et al, 1985;
,2010) R 55% Young, 1993; Prins et al, 1995; , 1999;
( ,2011) Nakamura et al, 2000),
, 0.46%, 0.02%
(CaCo0s») (HCO3) ( ,2011) ,
( , 2007),
(
, 2005), (Mytilus coruscus)
* ,2013C02014-3 “

?7,2012—2014 ,
: , , E-mail: wzz_1225@163.com
:2014-04-28, :2014-06-16

, E-mail: zhengxiaojing167@163.com



166 46
( 1733hm?), (Mytilus 1.2
edulis) (introgressive , 3
hybridization)(Anderson ef al, 1938) “ 112
77 ( , 2003; , 2006;
, 2014) , , BS223S (
12%, Img) (G),
( , 2005), ; ( 0.02mm)
( ,1993), <= i SW ( ) SL (
) (2014)
> SH (BD,
- ) OA( ) OB (
77 ( ) OC (
,2014), ) OD (
’ ) AB (
’ ) BC(
) CD (
, 2011 10 22 ) 8
1
h 7 1.3
’ , SPSS 17.0
> (G) SW SL SH OA OB OC AB BC
’ CD 9
1 )
(P<0.05)
1.1
' , (P<0.05)
(32°42'16"—32°42'38"N, 122°45'29"—122°45'53"E)
2 ’
( ’ >
2009 6 2009 6 2010 2
4 2010 4 21
) r ( L
) ’ e
“ 77 ,,’ 3
SL s 3
2.2
! 23 4,3
Fig.1 Schematic of the shell frame characteristics measured in (P<0.01); 3

Mpytilus



167

x1 ZTHRNNERBEMROFEITEHE
Tab.1 The descriptive statistics of morphological traits of Mytilus
M+SD CV% M+SD CV% M+SD CV%
(2) G 16.94+3.11 18.34 8.05+1.67 20.68 4.10£2.09 50.92
SwW 2.61+0.22 8.41 2.42+0.20 8.45 1.37+£0.27 19.98
(cm) SH(BD) 3.611£0.36 9.94 3.2310.23 7.19 2.51+0.47 18.81
SL 7.98+0.66 8.26 6.05+£0.46 7.61 4.49+0.87 19.43
OA 3.89+0.29 7.51 3.00+0.25 8.39 1.86+0.36 19.30
OB 5.26+0.45 8.64 4.29+0.37 8.64 3.25+0.58 17.85
oC 8.10£0.67 8.27 6.16£0.46 7.42 4.60£0.89 19.25
OD 4.26£0.46 10.72 3.24+0.35 10.78 2.27+0.47 20.68
AB 1.80+0.24 13.54 1.40+0.26 18.54 1.4410.32 21.98
BC 4.28+0.37 8.75 3.33+0.30 8.97 2.65+£0.51 19.22
CD 4.24+0.37 8.82 3.24+0.30 9.23 2.51+0.53 20.97
*2 EBEREMENEREEREEXRY
Tab.2 The correlation coefficients between the phenotype traits of M. coruscus
G SW SH(BD) SL OA OB oC OD AB BC
G 1
SW 0.764%** 1
SH(BD) 0.814%* 0.620%* 1
SL 0.895%* 0.749%* 0.808** 1
OA 0.740%* 0.681%* 0.690%** 0.780%* 1
OB 0.854%* 0.644%* 0.843%* 0.864%* 0.734%* 1
oC 0.910%* 0.726** 0.796** 0.970%* 0.760%* 0.880%* 1
OD 0.744%* 0.654%* 0.718%* 0.855%* 0.636%* 0.815%* 0.803%** 1
AB 0.402%* 0.188* 0.409%* 0.348**  —0.130 0.515%* 0.385%* 0.465%* 1
BC 0.738** 0.591%** 0.655** 0.787** 0.614%* 0.607%* 0.777** 0.435%* 0.154 1
CD 0.736%* 0.597%* 0.670** 0.787** 0.685%* 0.594%* 0.794%** 0.378%* 0.030 0.873%*
* (P<0.05), ** (P<0.01),
x3 EWNNEREMREBEXRE
Tab.3 The correlation coefficients between the phenotype traits of M. edulis
G SW SH(BD) SL OA OB oC OD AB BC
G 1
SW 0.746** 1
SH(BD)  0.665%*  0.552%* 1
SL 0.759** 0.664** 0.760** 1
OA 0.671** 0.601%* 0.653** 0.759%* 1
OB 0.716** 0.565%* 0.809%** 0.816%* 0.738%* 1
oC 0.777** 0.660** 0.774%* 0.981** 0.775%* 0.837** 1
OD 0.541** 0.410%* 0.600%* 0.756** 0.597** 0.878%* 0.752%%* 1
AB 0.328%* 0.190%* 0.475%* 0.347%* 0.017 0.673%* 0.362%* 0.643%* 1
BC 0.536** 0.547** 0.552%* 0.612%* 0.510%* 0.281** 0.619%* 0.022 —0.188* 1
CD 0.573** 0.538%* 0.544%* 0.635%* 0.483%* 0.290%* 0.662%* 0.070 —-0.131 0.891**
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x4 BB NEREIERE BB X RLY
Tab.4 The correlation coefficients between the phenotype traits of the hybrid mussel
G SW SH(BD) SL OA OB oC OD AB BC
G 1
SW 0.894%** 1
SH(BD) 0.944** 0.889%* 1
SL 0.959%* 0.930%* 0.963** 1
OA 0.880%** 0.881%* 0.840%** 0.889%* 1
OB 0.936%* 0.868** 0.963** 0.958%* 0.885%* 1
oC 0.958%* 0.932%* 0.968** 0.999** 0.887%* 0.961%* 1
OD 0.898** 0.862%* 0.883** 0.936** 0.895%* 0.954%%* 0.933%* 1
AB 0.714** 0.580%** 0.808** 0.741** 0.481** 0.833%** 0.749** 0.735%* 1
BC 0.913%* 0.883** 0.943%* 0.951%* 0.796** 0.879%* 0.952%* 0.797** 0.694%* 1
CD 0.905%* 0.894%* 0.939%* 0.947%* 0.778%* 0.864%* 0.951%** 0.776** 0.688%* 0.983%*
s AB-OA AB-BC AB-CD
AB-OA AB-CD OD-BC OD-CD ,
(P>0.05) , 2.3
(P<0.05); ,
( 0.75) :
OC>SL>O0B>SH(BD)>SW OC>SL (P>0.05), ,
>SW SL>O0C > SH(BD)> OB >BC>CD > Q0D > (ry)
SW > 0A; 3 ( Py) (P) ;
<< 77> > 5
£5 RN MERIERN R EOEE S
Tab.5 The path analysis of the phenotypic traits to the shell weight of Mytilus
P,
" P, > ocC SW SH(BD) SL OA
oC 0.910 0.587 0.323 — 0.145 0.178 — —
SH(BD) 0.814 0.224 0.590 0.467 0.123 — — —
SW 0.764 0.199 0.565 0.426 — 0.139 — —
oC 0.777 0.504 0.273 — 0.273 — — —
SW 0.746 0.413 0.333 0.333 — — — —
“ 7z SL 0.959 0.517 0.442 — — 0.303 — 0.139
SH(BD) 0.944 0.315 0.629 — — — 0.497 0.131
OA 0.880 0.156 0.724 — — 0.459 0.265 —
2 5 s , ocC
3 ,  SH(BD) SW
OC > SH(BD) > SW OC > SH(BD) > , 0.868
SW SH(BD)>SW>0C, OC 3 5 : 2
R 2
, SH(BD) SW OC>SW OC>SW SW> O0C,

oC , oC SH(BD) SW , oC



169

, SW SW 34.4% 4.0%
, 0.700 5.0%, oC-
4 5, = >> SH(BD) > OC-SW > SH(BD)-SW, oC
3 ; oC SW
SL > SH(BD) > OA SL> SH(BD) > 25.4% 17.1%,
OA OA > SL > SH(BD), SL ocC SW;“« 77
, 2 SL SH(BD) OA
, SH(BD) 26.7% 9.9%  2.4%,  SL-SH(BD) ,
SL , SL OA SL
SH(BD) , SL ,
, SH(BD) ., OA < v’ :
, OC-SW SL-SH(BD) “ i
0.931
2.4 6 , 3
(d:=P3, P 0.868, 2
) 0.700,“* 7z
(d; = 2r; Pi P, 1y .3 0.931,
P P, ) R,
6 6 , OC SH(BD) ,
&6 TIWNNFIERMKMZEMRERE
Tab.6 The determination coefficients of phenotypic traits on the shell weight of Mytilus
oc SW SH(BD) 0A SL
oC 0.344 0.170 0.209 — —
SW — 0.040 0.055 — —
SH(BD) — — 0.050 — —
oC 0.254 0.275 — — —
SW — 0.171 — — —
“ 77 SH(BD) — — 0.099 0.083 0.314
OA — — — 0.024 0.144
SL — — — — 0.267
2.5 ; , 3
0.868,
2
> 0.700, “* 7
(P>0.05) , 3 0.931
7 8 9
x7T FRNIVMMERMEREZEMEMBRXSH
Tab.7 The multiple-correlation coefficients of phenotypic
traits on the shell weight of Mytilus
’ ’ R R P
7 , cc >3 0.868 0.864 1.144 0.000
0.700 0.695 0.977 0.000
0.931 0.929 0.554 0.006

(R > r0.01),
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N << > (P<0.01)
« 9,
G = 2.7090C + 2.351SH(BD) + 2.799SW 21.343, G = (P<0.01) ,
1.9030C +3.549SW 12.251 G =1.235SL + 1.395SH (P>0.05),
(BD) + 0.9080A 6.634, 3
F8 KB NIVRERMREFTEMRKEYI RIS
Tab.8 Test on the significance of the partial regressions and constant of Mytilus
t P
-21.343 1.518 —14.062 0.000
oC 2.709 0.306 8.856 0.000
SH(BD) 2.351 0.609 3.862 0.000
SW 2.799 0.718 3.896 0.000
-12.251 1.293 -9.475 0.000
oC 1.903 0.264 7.219 0.000
SW 3.549 0.600 5.919 0.000
“ ”” —6.634 0.297 -22.369 0.000
SL 1.235 0.267 4.630 0.000
SH(BD) 1.395 0.417 3.341 0.001
OA 0.908 0.323 2.808 0.006
x99 IUNNFKERMRERTEBZ TRVFIARENFTESHT
Tab.9 Analysis on the variance of the multiple regression equations of Mytilus
SS df MS F P
930.770 3 310.257 237.050 0.000
141.353 108 1.309 — —
1072.122 111 — — —
242.948 2 121.474 127.177 0.000
104.112 109 0.955 — —
347.060 111 — — —
“ 77 445.278 3 148.426 483.421 0.000
33.159 108 0.307 — —
478.437 111 — — —
R 0.85
3
3.1 OC SH(BD) SW <«
3 - SL SH(BD) OA
( 2 3 0.868  0.931( 6),
4), X3 E
OC SH oCc SW
(BD) SW,0C SW OC SH(BD) OA( 5), 0.700(  6), (3,
(P<0.01), ( %)
P>0.05) (6), ( 8 9) ,

(2002)

>
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EFFECTS OF SHELL FRAME CHARACTERISTICS ON SHELL WEIGHT OF THREE
SPECIES OF MYTILUS IN SHENGSI WATERS OF THE EAST CHINA SEA

ZHENG Xiao-Jing', YANG Yang', ZOU Li-Chang"?, REN Su-Yi', LIU Zu-Yi’, WANG Zhi-Zheng'

(1. Zhejiang Ocean University, Zhoushan 316022, China; 2. Fishery Technology Extension Center of Yuyao, Yuyao 315400, China;
3. Shengsi County Department of Ocean and Fisheries, Shengsi 202450, China)

Abstract Two-year-old population of Mytilus coruscus and one-year-old population of Mytilus edulis from their own
cohort of cultured species in Shengsi waters as well as the hybrid mussel in the middle zone between two raft culture
systems were selected as experimental subjects. With morphological variables, including shell width (SW), shell length
(SL), shell height (SH), straight-line distance from umbo to ligament-end (OA), from umbo to the top of dorsal margin
(OB), from umbo to the rear-most point in posterior (OC), from umbo to the foothold of SH in ventral margin (OD), from
ligament-end to the top of dorsal margin (AB), from the top of dorsal margin to rear-most point in posterior (BC), and from
rear-most point in posterior to the foothold of SH in ventral margin (CD). Multivariate analysis methods were used to study
the effect of shell frame characteristics on body weight of three species of Mytilus. The results indicated that first, the
variation coefficient of shell weight was greater than that of each shell frame characteristics for three species of Mytilus.
The variation coefficients of all phenotypic traits measured in the hybrid mussel were the largest among the three, and that
between M. coruscus and M. edulis were close. Second, the correlation coefficients between the shell weight and each shell
frame characteristics were extremely significant (P<0.01) for three species of Mytilus. However, only for the hybrid mussel,
all the correlation coefficients among shell frame characteristics were extremely significant (P<0.01). Third, according to
path analysis, multiple correlation indexes between the reserved frame characteristics and shell weight for M. coruscus, M.
edulis and the hybrid mussel were 0.868, 0.700, and 0.931, respectively. The corresponding orders of the direct effect from
reserved frame characteristics were listed in turn: OC>SH>SW, OC>SW and SL>SH>OA. Fourth, by using multiple
regression analysis, regression equations were obtained to estimate the shell weight for M. coruscus, M. edulis and the
hybrid mussel, respectively.

Key words shell frame characteristics; shell weight; multiple analysis; Mytilus coruscus; Mytilus edulis; the
hybrid mussel
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