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Differences in fiber morphology and partial physical properties in different
parts of Phyllostachys edulis

LI Rongrong', HE Chujun', PENG Bo?, WANG Chuangui’

( 1. College of Furnishings and Industrial Design, Nanjing Forestry University, Nanjing 210037, Jiangsu, China;
2. School of Forestry and Landscape Architecture, Anhui Agricultural University, Hefei 230036, Anhui, China)

Abstract: [Objective] With an investigation of the differences of fiber morphology, mechanical properties and
dry shrinkage properties in different parts of moso bamboo(Phyllostachys edulis), this study is aimed to provide
basic data for the efficient utilization of moso bamboo. [Method] With fiber segregation, microscopic
observation as well as tests of the mechanical properties and dimensional stability, a comparative analysis was
conducted of the performance differences. [Result] The fiber length, width, and fiber proportion parameters
were significantly different in different parts of bamboo (P<<0.01). The length-width ratio of fiber in bamboo
outer layer was similar to that in the inner layer, but significantly lower than that in the middle layer(P<<0.01).
Because of the dense vascular bundle distribution, the bamboo outer layer had the most significant contribution
to the flexural strength and elastic modulus of bamboo samples, followed by the bamboo middle layer and then
the bamboo inner layer. In terms of compression strength parallel to grain, the outer layer outperforms the inner
layer and the middle layer (with a successive decrease). The horizontal dry shrinkage of bamboo was
significantly greater than that of the longitudinal, and the total dry shrinkage was the largest in radial direction,

followed by that of tangential direction and longitudinal direction. In different parts of the bamboo, the air-
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drying shrinkage rate in radial direction is slightly different from that in the tangential direction. [Conclusion]
The properties of different parts of bamboo are obviously different, and the compressive property of the inner
layer is better than that of the middle layer and with a certain structural design, the inner layer can be retained to
prepare new bamboo-wood composite materials, which is conducive to improving the utilization rate of
bamboo. [Ch, 2 fig. 5 tab. 37 ref.]

Key words: wood science; Phyllostachys edulis; fiber morphology; mechanical property; bamboo outer layer;

bamboo inner layer
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Figure | Fiber length distribution frequency and the ratio of fiber length to width in different parts of Ph. edulis
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Figure 2 Area ratio of vascular bundle and parenchyma tissue in different parts of Ph. edulis and the area of single vascular bundle
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Table 2 Bending strength and elastic modulus of different Ph. edulis samples
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Table 3 Compressive strength of different Ph. edulis samples
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Table 4 Results of air-dry shrinkage rate for different Ph. edulis samples
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Table 5 Results of total-dry shrinkage rate for different Ph. edulis samples
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