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Abstract: To determine the phenotypic variation in 700 ten-year grafted Chinese fir collected from
six provinces in southern China, 10 phenotypic traits were investigated: tree height, diameter at
breast height, bark thickness, volume of timber, heartwood ratio, density of wood, hygroscopicity,
tracheid length, tracheid diameter, and ratio of tracheid length to tracheid diameter. Abundant
phenotypic variation was found among the six populations; the phenotypic variation coefficients
all exceeded 10%, and the largest was for volume of timber. Significant variation (p < 0.01 or 0.05)
in traits was found among the populations, except for diameter at breast height, heartwood ratio,
and tracheid diameter, while all traits differed significantly (p < 0.01) within populations. The high
value of repeatability (broad-sense heritability) suggested moderate genetic control of the traits. The
10 traits were strongly correlated within the entire population; strong positive correlations (p < 0.01)
were observed between growth traits, and significant negative correlations (p < 0.01 or 0.05) were
found between the density of wood and most other characteristics, except for heartwood ratio and
ratio of tracheid length to tracheid diameter. Using diameter at breast height and density of wood as
criteria, 98 relatively fast-growing genotypes with relatively high wood basic density were identified.
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1. Introduction

The forest ecosystems on Earth provide about 82% of the continental biomass and more than 50%
of terrestrial biodiversity [1,2], the economic and commercial values of which are affected directly by
wood quality. The abundant variation in the traits of trees strengthens their ability to adapt to different
environmental conditions and provides the potential for the selection of trees with desirable traits [3–5].
An important reason to breed trees is to increase the quantity and quality of wood. Wood properties are
closely related to the complex biological processes of wood formation under cambial activity [6–8], and
most traits are complex, quantitative, and associated and regulated by multiple genes [9,10]. A better
understanding of the variation in these traits of trees can enhance the use of germplasm collection and
elucidate the genetic basis of phenotypic variation [11]. In addition, to maximize the genetic gain in
important traits, variation in and correlations between growth and wood quality must be assessed.
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