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Effects of phenotypic traits on gonad traits in
sea urchins Strongylocentrotus intermedius
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ABSTRACT 600 sea urchins Strongylocentrotus intermedius were randomly sampled from
the 19-month old cultured population, and the test height (TH), test diameter (TD), live body
weight(BW), gonad wet weight (GWW), gonad color (L*a*b* ), gonad index (GI), and go-
nad moisture content (GM) of each sample were measured. Correlation and path analysis were
conducted to evaluate the phenotypic correlation coefficients between all the measured traits,
and to determine the direct and indirect effects of the test traits on live body weight and the phe-
notypic traits on the gonad traits. The results showed that the test traits and live body weight
were significantly correlated (P<C0.01). Gonad color traits a* (Green-Red) and test diameter
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as well as * (Blue-Yellow) and live body weight were significantly correlated (P<C0.05), but
both a* and 6* were not significantly correlated with other phenotypic traits; L* (Dark-Light),
gonad wet weight, gonad index and gonad moisture content were all significantly correlated with
the phenotypic traits (P<C0. 01). Test diameter had the highest direct effect on live body weight
with the value of 0. 717, and live body weight had the highest direct effect on gonad wet weight
with the value of 0. 598, test diameter and live body weight should be considered as significant
selection criteria in breeding for gonad wet weight, The optimal curvilinear regression equations
were obtained to estimate live body weight and gonad wet weight as BW=0. 001 TD*?%* (R* =
0.984), GWW=0. 039BW"*! (R*=0. 753).
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Table 1 Mean values and variation coefficients of phenotypic traits

U] = FAz kR RE AN 3 W HREE MRER iRk
Item TH (mm) TD (mm) BW () L~ a* b GWW () GI (%) GM (%)
¥ Mean 15. 853 36.313 21. 403 76,738 26. 709 26.921 2.537 11.112 69. 231
FRHEL SD 3. 240 6.566 10. 230 4.473 8.101 7.520 1.565 3.788 10. 007
BRAFCVIY  20.439 18. 082 47.796 5.829 30. 330 27.933 61. 706 34. 089 14. 455
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Table 2 Phenotypic correlation coefficients among traits

=1 Fi WHhE T aE WHE HRBE PR B e R A 4
TH TD BW L* a* 6* GWW GI GM
#=E TH 1 0.945*%  0,943% 0.263** 0. 041 0.028 0.838** 0.392** 0.378**
#=#% TD 1 0.967 %~ 0.242%* 0.072 % 0.063 0.833"* 0.352** 0.-368**
ik E BW 1 0.215** 0.066 0.081 = 0.857** 0.324 % 0.327**
ZREL" 1 —0.121**  —0.382"% 0.265** 0.290** 0.176*
L a” 1 0.438"* 0. 069 0.072 % —0. 057
HE b 1 0. 005 —0.115** —0.149**
HIREE GWW 1 0.712** 0.373**
HIEEH GI 1 0. 390**
BRI S GM 1

H: " RAEREE, RREFREE.TH

Note: * means significant variation; ** means highly significant variation. Same as below
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Table 3 Multiple regression analysis on live body weight and gonad traits

AR g BEME  MHXEHR A%E B BEE  HEHEHK
Variables Dependent variable P R? Variables Dependent variable P R?
TH** , TD** BW 0. 000 0. 943 TH** ,TD,BW** GWW 0. 000 0.743
TH** ,TD* ,BW** L~ 0. 000 0.087 TH** ,TD** ,BW*~ GI 0. 000 0.174
TH,TD,BW a* 0.096 0.011 TH** ,TD* ,BW** GM 0. 000 0.178
TH** ,TD,BW** b* 0.001 0.028
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Table 4 The effects of test traits on live body weight

Table 5

®5 REERMEREEORE

The effects of phenotypic traits on gonad wet weight

i) 5 5% W MERE B3R Indirect effect

oy LEES % e Indi £ PER . . HERW

P AR . HiEgm ndirect ertect Correlation = ey A E

Traits Correlation Direct effect 2 = 42 Traits fici Direct effect It ot

coefficient FoR - JUE coetticient TH TD BW
TH TD -
=g TH 0.838"* 0.296" —0.088 0.630

#E TH 0.943% 0.264%" 0.679
i #=4% TD 0.833*" —0.093 0. 280 0. 646
72 TD 0. 967~ 0.717*" 0. 250 AT BW  0.857** 0.668"* 0.279 —0.09

7 R2=0. 943 ¥ R2=0. 743
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Fig. 2 The curvilinear regression relationship between

K1l ZRSEEENHERAXA
Fig.1 The curvilinear regression relationship

between test diameter and live body weight live body weight and gonad wet weight
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K [A] — I 58 B A A 9 EL B R R A5 BE T s, AR SR FE AR B T — R E R b, B AR ERER R G E
AR BEZHEEERFEE X ERTRATE S Al B A B R S5 R, B BB T X %08 R AT 8 i R 9T )
EX.

KTIFR DI HRAFIRE S RO A B /MRS 20045 Lia et al.  2005), Hrg Mok JE R ETEE
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RN LA W R B @ A8 (McBride ez al.  2004;Phillips ez al. 2009;Pearcea et al. 2004;James
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FEXH P IR AT B A AR — AN B IR R SR L R EE .
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KABERT MR ENHETEHREE, WERENEREENEEEMKTRS AN EREEEELT
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