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x1 ZANENEBHRRACSHOERREIT

Tab. 1 Descriptive statistics of shell nacre color parameters of Hyriopsis cumingii

family L* C* dE*
Bl 43.07+4.93"™ 7.45+1.54d°" 57.55+4.94%
B2 42.05+4.50° 7.70+1.66° 58.73+4.36"
B3 45.01+5.23% 6.87+1.65¢ 55.39+5.24"
B4 46.49+4.30% 7.51£1.76%" 54.21+4.338"
B5 45.68+5.59% 8.14+3.22° 55.28+5.57"
B6 45.72+4.58% 6.94+1.68% 54.88+4.48"
B7 46.61£5.16% 6.95+1.81° 54.08+5.14%"
BS 44.55+4.12" 7.40£2.01%" 56.17+4.14"
B9 44.82+3.61% 7.30+1.79%" 55.89+3.55"
B10 48.84+4.29° 6.84+1.97°¢¢ 51.71+4.35"
Bl1 53.99+3.881 6.05+1.38° 46.36+3.91%
BI2 50.04+5.008 6.79+1.69 50.59+5.05°"
BI13 51.89+4.91¢" 6.65+2.19* 48.81+4.93%
B14 52.91+4.56" 7.25+1.82°4f 47.89+4.61%¢
BI5 47.82+4.45% 7.25+1.65%" 52.59+4.43"
Cl 57.59+2.68" 4.75+1.62° 42.75+2.76"
C2 55.15+3.75 6.61=1.67°¢ 45.25+3.76"
3 58.55+3.45% 6.45£1.94% 42.56+3.47"
BM 47.30+3.57* 7.14£0.508 53.34+3.61°
CM 57.10+1.75" 5.94+1.034 43.52+1.50"
(P<0.05); (P<0.01). BM: ;

CM:

Note: Different lowercase letters in the same column mean significant difference(P<0.05); different uppercase letters in the same column
mean extremely significant difference(P<0.01). BM: means of breeding groups; CM: means of the control groups.

R2 ZANEEANEBRREGESHMEST

Tab. 2 Descriptive statistics of left and right shell nacre color parameters of Hyriopsis cumingii

left shell color right shell color
group position L* C* dE* L* C* dE*
F 55.87+2.96° 5.33+0.81* 44.52+2.91* 56.37+2.84¢ 5.40+1.07"  44.05+2.73%
. S 47.53£3.36° 5.92+0.63" 52.94+3.39° 45.62+3.86" 6.33£1.00°  54.90+3.89°
breeding group
T 40.30+5.54* 10.13+1.72° 60.77+5.60° 38.09+6.65% 9.73+2.38°  62.87+6.93°
F 60.25+0.40° 5.72+1.81*% 40.38+0.45% 60.90+1.28° 6.29+£1.56*  39.81+1.12%
S 56.06+2.94° 6.66+0.80° 44.62+2.57° 53.08+4.05° 7.28£0.97"  47.69+3.82°
control group . .
T 57.4242.59° 4.60+1.02° 43.01+2.58 54.87+1.55% 5.06+0.68"  45.60+1.30
:F S T 3 . (P<0.05).

Note: F, S, T repesent the front end, middle end and back end of the shell. Different lowercase letters mean significant difference within the
same column (P<0.05).

2.2 (P>0.05)
3, , B2 B3 B4
(P<0.05), B5 B6 B0 Bl1l BI3 BIS
12.30% 9.95% 8.60% 36.34% 2.3 Kung

(P<0.05), BS B9 BIl4
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Tab. 3 Descriptive statistics of growth traits of Hyriopsis cumingii

family /em shell length /cm shell height /cm shell width /g body weight
Bl 7.94+0.46¢ 4.02+0.32" 1.83+0.14%" 37.3146.44%
B2 8.40:0.44¢ 4.21+0.68" 2.00+0.15' 46.69+7.81
B3 8.11+0.49% 4.20+0.32" 1.81£0.19% 40.36+7.19¢
B4 8.42+0.39¢ 3.97+0.21¢ 1.96+0.13' 44.02+6.57"
B5 8.30+0.50® 3.96+0.32¢F 1.91+0.15" 43.98+7.73"
B6 8.13+0.57° 4.33+0.36' 1.85+0.15°" 41.37+6.98"
B7 7.77+0.44° 3.75£0.24° 1.79£0.12° 35.36%6.02"
BS 7.58+0.38° 3.57+0.24° 1.74+0.13" 34.68+5.32°
B9 7.62+0.45" 3.83+0.26™ 1.69+0.12° 34.51+5.92°
B10 7.63+0.48" 3.76£0.21% 1.84£0.12%" 38.18+6.82%
Bl1 8.07+0.37% 3.94£0.23%F 1.81+0.13% 41.16+6.25"
B12 7.67+0.45% 3.76+0.22% 1.87+0.17%" 38.16+6.76%
BI13 8.35+0.49¢8 3.94£0.32%f 1.89+0.13¢" 43.03+7.36%"
B14 7.65+0.37" 3.75£0.19° 1.70£0.10* 35.13+4.74%
BI5 8.24+0.74° 3.88+0.25% 1.84£0.14%" 41.67+7.18"%"
CM 7.12+0.36° 3.57+0.24° 1.69+0.11° 29.12:44.11°
(P<0.05). B: ; CM:

Note: Different lowercase letters in the same column means significant difference (P<0.05). B: breeding group; CM: means of the control groups.

Kung

4

B2 B5 B1 B8 B9 B4 B3 B6 BM,
8

-L* dE* ,
8
:B2 B4 BS5 BI13 BI5 B6 BII
B3 BM, 8
) ; Kung
B10 B1
2.4
5
(P<0.01),
(P<0.01),

0.3,
L* C* dE*

dE* . C*
(P<0.01) L* C*
(P<0.01),  dE*
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Tab. 4 Kung values and the comprehensive evaluation values of the families in breeding group of Hyriopsis cumingii

Kung Kung breeding value P;
family
L* C* dE* shell length  shell height  shell width  body weight  shell color  growth trait
Bl 43.24 7.36 57.38 7.93 4.01 1.83 37.35 0.391 0.073
B2 42.26 7.53 58.51 8.38 4.20 1.99 46.25 0.441 0.252
B3 45.10 6.95 55.31 8.10 4.18 1.81 40.24 0.290 0.120
B4 46.52 7.40 54.18 8.40 3.97 1.95 43.71 0.326 0.204
BS5 45.74 7.84 55.20 8.28 3.96 1.91 43.68 0.424 0.195
B6 45.78 7.00 54.82 8.12 4.31 1.84 41.2 0.281 0.142
B7 46.64 7.01 54.05 7.77 3.76 1.79 35.49 0.262 0.038
B8 44.66 7.32 56.06 7.59 3.58 1.74 34.84 0.354 0.017
B9 44.92 7.25 55.79 7.62 3.83 1.70 34.68 0.337 0.003
B10 48.78 6.93 51.78 7.64 3.76 1.84 38.17 0.199 0.083
B11 53.72 6.38 46.64 8.06 3.94 1.81 41.00 0 0.133
B12 49.93 6.90 50.70 7.68 3.76 1.87 38.16 0.169 0.089
BI13 51.71 6.80 48.99 8.33 3.94 1.88 42.78 0.119 0.178
B14 52.69 7.22 48.11 7.66 3.85 1.72 35.21 0.202 0.015
BIS 47.80 7.22 52.62 8.23 3.88 1.84 41.49 0.265 0.148
BM 47.30 7.14 53.34 7.99 3.93 1.83 39.62 0.271 0.113

R5 ZANHENEBHRREACSHSEKEREE Pearson HHXRH

Tab. 5 Spearman correlation coefficients between color parameters and growth traits from Hyriopsis cumingii

shell length shell height shell width body weight L* C* dE*
shell length 1 0.607" 0.670" 0.830™ —-0.048 0.008 0.047
shell height 1 0.488"" 0.584" -0.094"  —0.019 0.088"
shell width 1 0.794" -0.018 0.028 0.018
body weight 1 -0.012 0.01 0.011
L* 1 -0.395"  —0.996"
C* 1 0.463"
dE* 1
s 0.01 .
Note: ** means significant correlation at 0.01 level.
, , (P<0.05),
, , Fs L* 17.16%, C*
(P<0.01) 20.20%, dE* 22.56%,
3.2 , 4
) , 3
> >
CIEL* a* b* (22, : = :
)
, (P>0.05),
L* , C*
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Evaluation of shell color and growth traits for Fs of the freshwater
pearl mussel

WU Leiming', BAI Zhiyi"?, LIU Xiaojun"?, LI Qingqing', YIN Hao', LI Jiale"?

1. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculture; Shanghai Ocean University,
Shanghai 201306, China;
2. Shanghai Engineering Research Center of Aquaculture, Shanghai Ocean University, Shanghai 201306, China

Abstract: Two wild populations of the freshwater pearl mussel, Hyriopsis cumingii, from Poyang Lake and
Dongting Lake were selected as the base populations for breeding. The purple H. cumingii was included for its
objective traits of purple shell nacre and a large body mass. To evaluate the effects of five generations of selection
on H. cumingii, offspring families were established in the breeding group with the selected line and the control
group with the ordinary population as parents. Comparisons were made of the shell nacre color (with CIELAB
colorimetric measurements) and the growth traits of the two groups. The shell nacre color of the breeding group
was deeper and richer than that of the control group. L*, C*, and dE* of the breeding group were significantly
different from those of the control group (P<0.01), being 17.13% lower, 20.55% higher, and 22.56% higher than
those of the control group, respectively. —-L* and dE* gradually increased from the front to the back of the organ-
ism, indicating that the shell nacre color deepened gradually, whereas it did not change significantly in the control
groups. The color parameters did not differ significantly at the same positions on the mussel shell (P>0.05). The
differences in the growth traits of the two groups were also highly significant (P<0.01), and the shell length, shell
height, shell width, and bodyweight of the breeding group were 12.30%, 9.95%, 8.60%, and 36.34% higher than
those of the control group, respectively. A combined analysis of the shell nacre color parameters and the growth
traits showed that B3, B2, B4, BS, and B6 displayed superior color and growth traits, and can be used for the fur-
ther development of the stock. The correlation indices between the shell nacre color and growth traits were low, so
that growth traits cannot be indirectly selected based on the shell nacre color. This study identified some offspring
families with superior purple shell nacre or superior growth traits, and extends our research into germplasm re-
sources for breeding of H. cumingii.

Key words: Hyriopsis cumingii; shell nacre color; growth trait; breeding value
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