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Study on Morphology and Tensile Properties of Wood Tracheid of
Chinese Fir Clones

REN Su-hong, FENG Qi-ming, LYU Jian-xiong, JIANG Jia-li, WANG Yu-rong, ZHAO Rong-jun

(Research Institute of Wood Industry, Chinese Academy of Forestry, Beijing 100091, China)

Abstract: In order to provide scientific support for the breeding selection and reasonable utilization of
Chinese fir (Cunninghamia lanceolata), three Chinese fir clones were selected to investigate the variation
of tracheid length, tracheid width, tracheid length-width ratio, tensile strength, and tensile modulus of
elasticity (MOE) of single tracheid. The results showed that tracheid length, length-width ratio, tensile
strength, and tensile MOE increased gradually from pith to the bark, and increased gradually from the
breast height 1.3 m to 5.5 m in longitudinal variation. Single tracheid tensile strength and tensile MOE
showed significantly positively correlation to their tracheid length and length-width ratio (P<<0.01).

Tracheid morphology and tensile properties had significant differences in juvenile and mature wood.
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Tab.1 Chinese fir specimen information

pREE Fis/a Mg 4% /cm B4 &1 /m
KI85(85) 20 16.8 17.0
FFk 13 5 (13 %) 20 15.8 15.1
Trhk24 524 9) 20 17.6 17.4
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Fig.1 Diagram of experiment process
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Fig.2 Significance analysis and within-tree variation of
tracheid morphology of Chinese fir
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Tab.2 Tracheid morphology parameters of

Chinese fir clones
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Fig.3 Significance analysis of tracheid morphology among
the Chinese fir clones
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Fig.4 Tensile properties of Chinese fir single tracheid
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Tab.3 Tensile properties of Chinese fir single tracheid in

the longitudinal direction

e iz L /m 113 5 /MPa TR R /GPa
13 873.32+325.15 A 18.01+8.08 AB
35 921.48+276.48 A 18.85+6.10 A
5.5 923.64+376.10 A 18.945.65 A
7.5 883.48+312.14 A 16.01+4.94 B
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Tab.4 Tensile properties of single tracheid of

Chinese fir clones

T & B M5/ MPa H g AR /GPa

KI5 873.32+325.15A 18.01+8.08A
135 880.21+363.31A 18.43+7.86A
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Fig.5 Tensile properties of single tracheid of Chinese fir
clones
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Tab.5 Relationship between tracheid morphological parameters and tensile properties
foki K85 T 135 JF#k 24 5
7y

: FHRKE  FREE K%k K B TERE Ktk ERKE EREE K58 L
Frfrae 0.561** 0.273 0.450%* 0.587%* —0.422%* 0.525%* 0.634%* —0.044 0.386%*
ERLIE U 0.549%% 0.284 0.404%* 0.549%* —0.388%* 0.512%% 0.643%* —0.022 0.391%*
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