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Application of Pedigree Reconstruction in Open-pollinated Progeny
Testing of Japanese Larch

DONG Lei-ming, ZHANG Shou-gong, SUN Xiao-mei

(Research Institute of Forestry, Chinese Academy of Forestry, Key Laboratory of Tree Breeding and Cultivation,

State Forestry Administration, Beijing 100091, China)

Abstract: [ Objective ]| The genetic parameters of growth traits and wood chemical properties of Japanese larch
( Larix kaempferi (Lamb. ) Carr. ) were compared before and after pedigree reconstruction, aiming at providing a
more effective method for the genetic evaluation of open-pollination progeny testing in China. [ Method ] In this
study, the complete pedigree information of 601 progenies from 66 pollination families of Japanese larch was ob-
tained through pedigree reconstruction technique. The changes of genetic parameters (e. g. additive genetic vari-
ance, heritability, breeding value) , breeding value accuracy and the realized genetic gains of growth traits (tree
height, diameter at breast height, volume) and wood properties (a-cellulose, lignin and holocellulose) were com-
pared. [ Result] The additive genetic variances and heritabilities of all the traits decreased after genetic reconstruc-

tion. The dominant effect significantly affected the tree height, a-cellulose and lignin content. The estimated accu-
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racy of breeding value and realized genetic gain were higher than that before pedigree reconstruction, while the real-

ized genetic gain declined due to the decrease of additive variance. The genetic gain decreased by 26% , 40% ,

56% , 42% and 51% for DBH, volume, a-cellulose, lignin (low content is superior) and holocellulose when for-

ward selection ( progeny selection) was made at 5% selection intensity. [ Conclusion ] In order to improve the esti-

mation accuracy and breeding efficiency of the genetic parameters of the current open-pollinated progeny testing ma-

terials, it is suggested to adopt the pedigree reconstruction method based on individual mixed model to replace the

conventional analysis method based on parental model.
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Table 1 Descriptive statistics for growth and

1 -

r =

wood chemical traits

(E2N B bRz BOME BORE RAES
Trait mean sd min max  ZRECV/%
5 tree height/m  17.59  2.06 10.50 24.00 11.74
i 1
Wi diameter 16.55 2.39  9.10 24.30  14.42
at breast height/cm
e
*lfﬁﬁaﬁ 5 50.16 18.46 10.35 115.82 36.79
volume index/dm’
A EE
PR 45.37 4.28 33.31 57.06 9.43
a-cellulose/ %
AFFEZE lignin/% 28.11 1.53 23.41 33.48 5.44
ez O U
ERETAER 72.40 4.34 59.65 86.39 5.99

holo-cellulose/ %
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Table 2 Comparison of estimates of variance components, breeding value accuracy and

realized genetic gain from B and PR model

TR WPEE | WP MKIE | RENE | BE) | RAGM TRAM B
Model _ Trait Fse)  GAse)  Fse)  Gse)  R(se)  WMEWES, fOEHEr, ¢
B AL W 1.15 0.94 1.08 0.36
A . .51 .
tree height/m (0.55) N (0.21) (0.44) (0.16) 0.58 0.5 3.09
4% diameter at 1.38 0.19 3.05 0.3
breast height/cm (0.65) NA (0.28) (0.6) (0.14) 0-60 0-55 3.69
FRFE % 75.49 11.35 176.78 0.29
HERE , NA 0.55 0.51 8.94
volume index/dm’ (36.73) (15.82) (33.62) (0.14)
a-LFYEE 9.79 1.05 <0.001 0.90
a-cellulose/ % (0.87) NA (0.66)ns  ( <0.001) (0.06) 0.68 0.67 18.33
7!(}31‘% 1.81 NA 0.01 <0.001 1 0.71 0.77 5 06
lignin/% (0.1) (<0.001)ns ( <0.001) ( <0.001)
LR YR 10. 82 0.89 <0.001 0.92
holo-cellulose/ % (0.95) NA (0.7)ns (<0.001) (0.06) 0.70 0.76 17.76
o B 0.02 0.45 1.26 1.5 0.006
P b} NA NA NA
RO tree height/m (0.16)ns (0.25) (0.21) (0.26) (0.015)
Mfg4% diameter at 0.65 0.06 0.33 3.59 0.14
. 0.72 0.62 2.72
breast height/cm (0.28) (0.4)ns (0.28) (0.5) (0.06)
LY 27. .82 22.2 212.91 .11
B 3 7.65 0.8 8 9 0 0.68 0.57 5.38
volume index/dm (11.77) (1.13)ns (15.01) (27.37) (0.07)
LYk R 5.64 1.46 8.7 0.001 0.35
o SR ? < 0.81 0.91 8.06
a-cellulose/ % (0.44) (0.66) (1.15) (<0.001) (0.06)
1.24 .4 .4 . .
ﬂiﬁﬁ% 0.47 0.48 0.06 0.55 0.84 0.94 348
lignin/% (0.07) (0.11) (0.13) (0.02) (0.04)
LR YER 7.55 1 7.74 0.56 0.45
AR 0.83 0.92 8.75
holo-cellulose/ % (0.8) (0.6)ns (1.17) (0.34) (0.03)

7 NA—ZR no available, F[f]; se — Frifiiix standard error; ns— /N 3% not significant.

Mif2diameter at breast height MER¥EHivolume index a-G4E a-cellulose
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r=0. 83 ° r=0. 81 r=0.85 o
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Fig.1 Relationship between breeding values estimated from B and PR models for parents
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Fig.2 Relationship between breeding values estimated from B and PR models for offspring
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