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Abstract: [Objective] To provide rationale for the selection and breeding of natural superior individuals of
Torreya grandis, this research is intended to study the inheritance of the growth traits of 7. grandis seedlings
which are generally used as the rootstock for grafting scions from 7. grandis ‘ Merrillii’ in production.
[Method] With half-sib seedlings of 7. grandis openly pollinated in the natural forests as a material, the height,
basal diameter and number of branches were measured for two consecutive years while the relevant genetic
parameters were fitted and estimated employing conventional linear mixed model (LMM) and generalized linear
mixed model (GLMM) so as to calculate the genetic and phenotypic correlation coefficients. [Result] The
coefficient of variation of seedling height was greater than that of basal diameter and decreased with the
seedling age. Every growth trait parameter displayed a very significant difference among families (P<<0.01) and
a relatively high heritability. The heritability of one-year-old seedlings for each parameter was higher than that
of two-year-old seedlings and the genetic correlation was greater than that of phenotypic correlation. In terms of
genetic gain, the seedling height was bigger than the basal diameter and the number of branches, and the genetic

gain of the annual shoot was the highest. The correlation analysis of growth phenotypic traits showed that there
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was a significant correlation between genotype and phenotype of the same batch seedlings in all the parameters
except the number of branches. [Conclusion] Natural 7. grandis populations have displayed the great potential
for selection and breeding in growth traits. Seed-bearing trees could be selected based on the height of one-year-
old seedlings for the purpose of stock cultivation. [Ch, 3 tab. 24 ref.]
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Table 1 Descriptive statistics for growth and branching traits in 7. grandis

i H H/cm H,/cm Dy/mm D,/mm By/%&
PE bR 22 19.428+4.465 29.105+6.267 3.608+0.635 4.38340.630 7.451+2.902
/IME 9.00 13.00 1.56 2.64 1
SN 35.00 50.00 5.63 6.98 17

®2 ERERSSEMEKNEERSH

Table 2 Genetic parameters for growth and branching traits in 7. grandis

PR RETT% FR2:T5 2% L WAL 5 R EU% AV T B % WAL 25/ %
H, 9.963(2.134)** 11.932(0.548) 0.943(0.015) 22.98 24.08 32.60
H, 9.506(2.238)**  29.784(1.407) 0.857(0.014) 14.98 21.54 18.49
D, 0.099(0.023)** 0.306(0.014) 0.866(0.012) 12.33 17.64 11.65
D, 0.073(0.018)** 0.326(0.015) 0.808(0.018) 8.72 14.42 8.04
B, 0.020(0.005)** 1.000(NA) 0.734(0.029) 1.89 13.55 11.00
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Table 3 Genetic and phenotypic correlations between growth traits

PRIR H, H, D, D, B,
H, 1.00 0.61 (0.03) ** 0.53 (0.04) ** 0.51 (0.04) ** 0.20 (0.05) **
H, 0.84 (0.05) ** 1.00 0.34 (0.04) ** 0.46 (0.03) ** 0.59(0.03) **
D, 0.63 (0.10) ** 0.51 (0.13) ** 1.00 0.71 (0.02) ** 0.14 (0.04) **
D, 0.58 (0.11) ** 0.57 (0.12) ** 0.82 (0.06) ** 1.00 0.34(0.04) **
B, 0.21 (0.16) 0.55(0.13) ** 0.13 (0.18) 0.33(0.16) * 1.00

BT ARG, T AR NS 1S BRI R s R B HIDA(P<0.05), R EHIE(P<0.01)
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