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Fiber morphological characteristics and physical-mechanical properties of
juvenile wood from different Zelkova schneideriana clones

ZENG Rong', NIU Shan', DONG Xiaoyun®’, HUANG Libin?>, SHI Jiangtao', LU Yunzhou®

(1. College of Materials Science and Engineering, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
2. Jiangsu Academy of Forestry, Nanjing 211153, Jiangsu, China)

Abstract: [Objective] This study aims to analyze wood property differences and correlations among juvenile
woods of Zelkova schneideriana clones, establish a comprehensive evaluation system, and provide a scientific
basis for early selection and breeding of superior clones. [Method] 7-year-old Z. schneideriana clones, namely
‘Chongtian’ ‘Hong 3’ ‘Yuecheng’ ‘Zhuangju’ and ‘Zhaozhuang’, were selected as research materials. Fiber
morphological characteristics were determined using the Franklin isolation method. Physical properties (density,
shrinkage, water absorption) and mechanical properties (bending strength, bending modulus, compression
strength parallel to grain) were tested to national standards. Excel and SPSS software were used for Analysis of
Variance (ANOVA), correlation analysis, and Principal Component Analysis (PCA), and a weighted

comprehensive evaluation function was constructed. [Result] Extremely significant differences were observed
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in fiber morphology, physical properties, and mechanical properties among the 5 clones (P<< 0.001). The
‘Zhaozhuang’ clone had the longest fiber length and highest fiber length-width ratio, while the ‘ Yuecheng’
clone had the largest fiber width and diameter-to-width ratio. The basic density and air-dry density of
‘Zhuangju’ ‘Chongtian’ and ‘Zhaozhuang’ clones met the Grade IV heavy wood standard, with all shrinkage
coefficients below 2.0, indicating good dimensional stability. The ¢ Zhuangju’ clone performed best in
mechanical properties, with its bending modulus reaching Grade 1I; despite lower density, the ¢Zhaozhuang’
clone’s mechanical properties were superior to those of ‘Yuecheng’. Correlation analysis revealed a significant
positive correlation between density and mechanical properties (P<<0.05), and a negative correlation between
maximum water absorption and mechanical strength. [Conclusion] Significant differences exist in juvenile
wood properties among Z. schneideriana clones. Mechanical properties are not only affected by density but also
closely related to fiber structure. The ‘Zhuangju’ and ‘Chongtian’ clones are ideal candidates for early selection
and breeding of high-quality Z. schneideriana clones. [Ch, 6 fig. 4 tab. 27 ref.]

Key words: Zelkova schneideriana clones; juvenile wood; fiber morphological characteristics; physical-

mechanical properties
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Figure I Morphological characteristics of wood fibers of 5 Z. schneideriana clones
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Table 1 One-way ANOVA of fiber -characteristics for 5 Z

schneideriana clones
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Figure 2 Wood density of 5 Z. schneideriana clones
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Table2 One-way ANOVA of physical-mechanical properties for 5 Z.

schneideriana clones
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Figure 3 Wood shrinkage rate of 5 Z. schneideriana clones
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Figure 4 Curve of wood water absorption rate of 5 Z. schneideriana

clones over time
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Figure 5 Mechanical properties of 5 Z. schneideriana clones
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