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45.3%, FEAG B BN VY 148 56 4 5 72 SCM R Bl BRI B bk bk SCiEtA% 73 7E 0.40 7245, T RCBM(0.24) 1 SUM 4
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Genetic analysis model of forest based on space
and competition effects

LIN Yuanzhen', ZHANG Weihua’, CHENG Ling', ZHANG Xinfei', ZHANG Xinxin"?
(1 College of Forestry and Landscape Architecture, South China Agricultural University/Guangdong Key Laboratory for
Innovative Development and Utilization of Forest Plant Germplasm, Guangzhou 510642, China;

2 Guangdong Academy of Forestry, Guangzhou 510520, China)

Abstract: [Objective] To improve the accuracy in genetic analysis of forest establishing an analysis model based on
space and competition effects. [Method] The data was simulated by R software and its package breedR. The
additive effect and neighbor competition effect were fitted using XFAT1 structure and the spatial effect was fitted using
ARI structure for both simulated and measured data. Four models (randomized block design model, RCBM; spatial
model, SM; spatial with measured error model, SUM; spatial and competition model, SCM) were established and
analyzed using ASReml to estimate genetic parameters for comparison. [Result] The estimated results showed that
SCM was the best model for the simulation data. SCM greatly reduced the random error variance from 7.56 (RCBM)
and 5.72 (SUM) to 3.13 (SCM), decreased by 58.6% and 45.3%, respectively. SCM could estimate the genetic
variance of competition from surrounding neighbors. The individual heritability assessed by SCM was around 0.40,
higher than those of RCBM (0.24) and SUM (0.30). SCM obtained stable estimated results under different settings of
initial values for parameters. Furthermore, for the measured data, the estimated results were consistent with the simulation data.

[ Conclusion] SCM is a new individual-tree mixed model and could be used for genetic analysis of forest.
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Tab.1 Comparison of estimated parameters from different models for simulated data
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e 0wl AC Gy B 2 8 @ e a8 R, B, B, %,
RCBM 4 -1927 3863 0.06"*0.10"" 7.56" 23779 0.24+0.08
SM 6 —1904 3820 0.08"* 0.07°% 7.04%7 .25 —0.07° 3.44*
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Fig.1 Residual plot of different model
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Fig. 2 Scatter plot of residuals and neighbor(A) means as well as spatial variogram of different models(B, C, D)
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Tab.2 Estimated results of SCM with different initial values for parameters
BRI pr pe 82 52 52 Ogn O O, Oa. ;
C,—0.3/p,03/p~0.3 036> —0.67°" 396" 131> 2477  0.74% 024" 056  0.65"  0.38+0.12
C,—0.3/p,0.6/p—0.9  0.58°" 0917 328  239°% 2457 065 0337 049*2 076"  0.43+0.13
C~0.3/p09/p~0.6 091" —0.73%° 3247 1807 2527 091*° 047*"  0.52*°  0.83*"  0.44+0.13
C—0.6/p,03/p~0.9 0.40°* 091> 335 237°% 225% 053 041" 0.60*°  0.62**  0.40+0.12
C,—0.6/p,0.6/p—0.6  0.53** —0.70°% 3.13** 220" 236  0.59*2 034" 0.68*¥ 074  0.43+0.13
C—0.6/p,0.9/p~0.3  0.94** 0.01°" 3217 221°° 2277% 0457 045" 080" 0.51*"  0.41+0.11
C~09/p,03/p~0.6 038" 0687 396" 131*7 2477 074 0242 056" 0.65°  0.44+0.08
C,—0.9/p,0.6/p0.6 0547  —0.66"* 2.90*° 241*" 235 045> 043" 080> 059"  0.43+0.13
C,—0.9/p,0.9/p0.9 0.91™% —0.92* 3242  243*  238* 051> 057  0.657 053" 0.4240.10
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Tab.3 Comparison of estimated parameters from different models for real data

& 71 g2 2 2 2 2 2 2 2 2 2 2 2
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SCM 10 -1559 3138 2.41%%0.72*% 0.91°% 0.93%%* 2.25°7 0.13°770.09"" 0.01°**0.05"° 0.48+0.10
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