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Morphological growth of cultured Argopecten irradians concentricus Say
in Beibu bay in Zhanjiang
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Abstract ; Argopecten irradians concentricus Say, introduced from America, has been extensively cultured in
recent years in Beibu bay in Zhanjiang, but the research about its morphological growth is not found to have
been reported, this makes the culture of Argopecten irradians concentricus Say lack of the guiding of relevant
theory. The morphological growth of Mexican bay scallop ( Argopecten irradians concentricus Say) in

Zhanjiang Beibu bay sea area was investigated in this paper by using model fitting procedure under such
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conditions as seawater temperature ranging from 18.2 T to 30.8 C, salinity ranging from 27.8 to 30. 4,
limpidity ranging from 1.5 m to 5.7 m, water depth at 9. 7 m, average planktonic plant cell abundance at
4.3 x10* cell-L ™" and the autumn-winter-spring culture mode in which the time span of the investigation
was exactly equivalent to one culture cycle of Mexican bay scallop. Results showed that the growth of
morphological traits of Mexican bay scallop conformed to Logistic model, with squared multiple correlation
coefficient R all exceeding 0. 98 (P <0.001) and root mean square error (RMSE) averaging out at 0. 897.
All Logistic models of varying morphological traits were statistically significant ( ANOVA, P <0.001).
Growth parameters contained in Logistic model, estimated by Levenberg-Marquardt iteration method, could
be employed in establishing the growth equations of varying traits of interest. Growth limits and confidence
intervals of varying morphological traits of Mexican bay scallop in Zhanjiang sea area were, shell length
53.8 mm, shell height 54. 6 mm, shell breadth 27. 1 mm, hinge length 28. 4 mm, adductor length 26. 1
mm, adductor diameter 16. 2 mm, respectively; the fastest growth intervals and growth inflection points of
varying morphological traits were, shell length 1.5 —5. 7 months and 3. 6 months, shell height 1.4 - 5.9
months and 3. 6 months, shell breadth 2 —6. 4 months and 4. 2 months, hinge length 0. 7 —4. 8 months and
2.8 months, adductor length 1.9 —6.5 months and 4. 2 months, adductor diameter 1. 6 —5. 5 months and
3.5 months, respectively. Growth delay with shell width and adductor length took place. In terms of the
absolute growth rate, there was this sequence, viz. , shell length > shell height > shell breadth > adductor
length > adductor diameter, the relative growth rate were different among traits of interest and gradually
tended to 0. It was found in the study that delay of the growth of shell width and adductor length traits
occurred, there existed significant difference in terms of morphological growth between varying geographic
populations, the growth of morphological traits were controled by both temperature and growth phase. New
viewpoints of opportune harvesting according to the growth of shell width and adductor length traits and of
arranging the fast growth period into most favorable season so as to maxically harness growth potential were
proposed. Results obtained can serve as theoretical guidelines for predictions of future changes in culture
ecology, selection breeding and production of Mexican bay scallop.
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Tab.1 Parameter estimates and fitting of the Logistic model

s 95% B X[ HHXRY R
Fus 3 PRAEIR 95% confidence interval 3 i BAFE
HEAR 2% Gl standard ~ RIPIRE  multiple model F Sig
trait parameter  estimate error TER EpR RMSE correl.at.lon value
lower bound  upper bound coefficient
B 53. 801 1.301 50. 725 56. 877
SL a 9. 376 1.085 6. 811 11. 942 1. 264 0. 996 2635.855 P<0.001
k 0. 621 0. 040 0.526 0. 717
B 54.570 1. 388 51.288 57.853
SH a 8. 246 0.851 6. 234 10. 257 1.225 0. 996 2809.276 P <0.001
k 0. 581 0.037 0. 492 0. 669
B 27.709 0. 824 25. 761 29. 657
SB a 12. 696 1. 641 8.815 16. 576 0. 657 0. 996 2236.780 P <0.001
k 0. 605 0.041 0. 508 0. 703
B 28. 366 0.616 26. 909 29. 822
HL a 5.973 0.679 4. 366 7.579 0. 751 0. 995 2474.617 P<0.001
k 0. 644 0. 047 0.534 0. 754
B 26. 089 1. 435 22.697 29. 482
AL a 11. 551 2.477 5.693 17. 408 1. 078 0. 988 729.958 P<0.001
k 0. 581 0.071 0.414 0. 748
B 16.235 0.370 15.359 17.110
AD a 10.878 1.449 7.453 14. 304 0. 405 0.996 2429.628 P <0.001
k 0.676 0.045 0.569 0.783
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SH 1. 364/11. 529 3. 631/27. 283 5. 898/43. 038
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HL 0. 730/5. 994 2.775/14. 182 4. 820/22. 371
AL 1.945/5. 514 4.211/13. 043 6. 478/20. 576
AD 1. 583/3. 432 3.531/8.118 5. 479/12. 804
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