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Path analysis of quantitative traits of scallop Chlamys nobilis
at different ages

LIU Wenguang, LIN Jianshi, HE Maoxian
(Key Lab. of Marine Bio-resources Sustainable Utilization, South China Sea Institute of Oceanology,
Chinese Academy of Sciences, Guangzhou 510301, China)

Abstract: Four quantitative traits (shell height, shell length, shell width and total weight) of scallop ( Chlamys nobilis) at3, 6, 7,
9 and 15 months were measured; phenotypic correlation of the 4 traits and their influence on total weight were analyzed. Results indi-
cate that significant positive correlation is found among the 4 traits (P <0.001). Shell length has a higher correlation coefficient to to-
tal weight than shell width. Path analysis shows that shell width has the smallest direct effect on total weight, while shell height has di-
recter effect on total weight than shell length does at all ages except 7 months old. The determination coefficient of morphological traits
to total weight varies from 0. 910 to 0. 943 and shows a similar trend with the path analysis. Regression equations between total weight
and morphological traits at 6, 7, 9 and 15 months were also established. To improve total weight via morphological traits, the shell
height should be selected firstly for scallops over 6 months old. The results provide a theoretical basis for determining selection index in
genetic breeding of C. nobilis.
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Tab.1 Four quantitative traits of C. nobilis at different ages

it i/mm Fek/mm 79/mm Wi/
months of age SH SL SW ™
3 27.65 +4. 80 24.82 +4.35 9.26 £1.52 3.74 £1.91
6 42.42 +6.24 39.58 £5.92 13.41 +2.11 11.69 +4.73
7 46.02 +£6.32 43.58 £6.21 14. 40 +2. 05 14.74 +£5.46
9 53.33+7.10 50. 89 +7.00 16.78 +2.28 22.43 +8.08
15 60.71 £5.85 58.00 +5. 62 21.09 £1.95 36.97 +8. 88
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Tab.2 Pearson correlation coefficients among quantitative traits of C. nobilis

A # months of age MR trait RFEE TW 5tim SH 7tk SL P SW

3 ™W - 0.840" 0.923* 0.790*
SH - 0.875" 0.785*
SL - 0.880"
SW -

6 ™W - 0.964" 0.953" 0.872"
SH - 0.967" 0.837"
SL - 0.853"*
SW -

7 ™ - 0.961" 0.964 " 0.903*
SH - 0.986" 0.885"
SL - 0.897"
SW -

9 ™ - 0.954" 0.958*** 0.861"°
SH - 0.986""* 0.836"
SL - 0.866"
SW -

15 ™W - 0.916" 0.929" 0.775*
SH - 0.948" 0.638"*
SL - 0.700*
SW -

. *. P<0.001
Note: *. P <0.001
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(R*=0.937)
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Tab.3 Path analysis of morphological traits to total weight
Hig AR HEER [a]32/E F indirect effect

months of age morphological trait direct effect 72k SL 75 SH T SW 41t total

6 SH 0.783 - - 0.181 0. 181

SwW 0.216 - 0. 655 - 0. 655

7 SL 0.428 - 0.354 0. 166 0.520

SH 0. 366 0.414 - 0. 163 0.577

SW 0. 195 0.365 0.306 - 0.671

9 SL 0.382 - 0.439 0. 137 0.576

SH 0. 445 0.377 - 0.132 0. 509

SwW 0.158 0.331 0.372 - 0.703

15 SL 0. 345 - 0.397 0. 186 0.583

SH 0.419 0.327 - 0.170 0.497

SwW 0. 266 0.242 0.267 - 0.509

x4 ESERWEREHRE R
Tab.4 Coefficient of determination of morphological traits to total weight

Hid AR HERERK [B] 3522 223X indirect coefficient of determination
months of age  morphological trait  direct coefficient of determination K SL B SH EFESW At total
6 SH 0.613 = = 0.283 0. 896
SW 0. 047 - - - 0.047
7 SL 0.183 - 0.309 0. 150 0. 642
SH 0.134 - - 0.122 0.256
SW 0.038 - - - 0.038
9 SL 0. 146 - 0.335 0. 105 0.586
SH 0.198 - - 0.118 0.316
SW 0. 025 - - - 0. 025
15 SL 0.119 - 0.274 0. 128 0.521
SH 0.176 - - 0. 142 0.318
SW 0.071 - - - 0.071
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