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Abstract: In order to understand material and papermaking properties of Phyllostachys reticulata ‘Shouzhu’, P.
edulis and Bambusa emeiensis L. C. Chia & H. L. Fung were collected as controls, culm form, volume biomass
and fiber morphology of P. reticulata ‘Shouzhu’ were studied. The results showed that the internode length of
‘Shouzhu’ was long at first, and then short along culm height, and the diameter and culm wall thickness decreased
with increment of culm height. The model for ‘Shouzhu’ volume was V = 0.000939H + 0.001861D "*"*™, and
W =1.297D + 2.053H '*** for biomass. The average length of ‘Shouzhu’ fibers was 2.47 mm, most ranges from
2 to 3 mm, and the ratio of fiber length to width was more than 100, and the ratio of cell wall to cavity was 3.85.
Compared with P. edulis, the internode length of P. reficulara ‘Shouzhu’ culm was long, volume distribution in
vertical direction was even, and fiber was long with big ratio of length to width. Compared to B. emeiensis, the
fiber length of ‘Shouzhu’ had little difference, the ratio of length to width was small with big ratio of cell wall to
cavity. These indicated that P. reticulata ‘Shouzhu’ could be used for sheet and papremaking materials, which
papermaking properties of P. reticulata ‘Shouzhu’ was better than P. edulis but under B. emeiensis.
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Fig. 1 Changes in internode length of different DBH class of Phyllostachys reticulata ‘ Shouzhu’ and P. edulis
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Fig. 2 Changes in culm wall thickness of Phyllostachys reticulata ‘ Shouzhu’ at different DBH classes
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Fig. 3 Changes in diameter of Phyllostachys reticulata ‘Shouzhu’ at different DBH classes
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Fig. 4 Changes in relative diameter and wall thickness with increment of culm height
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Table 1 Models of vertical structure of Phyllostachys reticulata ‘ Shouzhu’ and P. edulis

4 Bamboo AR Model R F P
F#AT P. reticulata ‘ Shouzhu’ SD=1+0.38XH — 1.47XH + 0.51XH’ 0.942 4811.473 0.000
SB=0.88—2.42XH + 4.28XH"— 2.54XH’ 0.767 883.211 0.000
BT P. edulis MD=0.97-0.91XH + 0.81XH - 0.53XH’ 0.732 105.859 0.000
MB=0.94 - 2.04XH + 3.13XH"— 1.79XH’ 0.763 124.286 0.000

SD: FPTAIXT EAR ; MD: BATHIXT AR 5 SB: HFATAHXTEERL ; MB: BATHHXTEEIE ; XH X7
SD: Relative diameter of P. reticulata ‘Shouzhu’ ; MD: Relative diameter of P. edulis; SB: Relative wall thickness of P. reticulata ‘ Shouzhu’; MB:
Relative wall thickness of P. edulis; XH: Relative height.
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Fig. 5 Changes in volume of Phyllostachys reticulata ‘Shouzhu’ at different DBH classes with increment of culm height
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Table 2 Models of volume and biomass of Phyllostachys reticulata ‘ Shouzhu’ and P. edulis

Y7 Bamboo AR Model R F P
F#4% P. reticulata * Shouzhu’ W=7.099D - 0.017D° - 32.295 0.843 200.435 0.000
W=1.297D + 2.053H — 16.666 0.961 554.432 0.000
W =1197.648V + 0.408 0.960 848.907 0.000
V=0.007D — 0.000002.1D° - 0.033 0.843 107.257 0.000
V=0.000939H + 0.001861D — 0.01374 0.927 247.351 0.000
V=0.001W + 0.00000729 0.960 848.910 0.000
BT P. edulis W=10.023D —76.657 0.842 15.926 0.028
V=0.006421D — 0.04392 0.899 26.74 0.014

W TFFA i s Ve ATFFR R D: A H: FFe s
W: Biomass of culm; V: Volume of culm; D: Diameter at breast height (DBH); H: Culm height.
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Table 3 Comparison of fiber morphology among Phyllostachys reticulata ‘Shouzhu’, Bambusa emeiensis and P. edulis

41 Bamboo RN Part £ J% Length (mm) £ %% kb Ratio of length to width BERE b Ratio of cell wall to cavity
EAT P. edulis ¥ Upper 1.78b 120.84b 2.05b
PR Middle 1.92b 115.78a 2.60b
T Lower 1.73b 105.60b 2.39b
-2 Mean 1.81b 114.07a 2.35b
ZEAT B. emeiensis -3 Upper 2.40a 121.09b 3.22b
FPE Middle 2.39a 162.77b 2.74a
8 Lower 2.29b 135.67a 2.76b
-1 Mean 2.36a 139.84b 2.91b
FHT P. reticulata “Shouzhu’ |28 Upper 2.15a 103.13a 4.19a
Fi Middle 2.30a 110.54a 3.22a
T Lower 2.97a 138.52a 4.14a
-4 Mean 2.47a 117.40a 3.85a

R IR) A 5 5 AN ) - B R 28 53 25 (P < 0.05) .

Data followed different letters at the same part indicate significant differences at 0.05 level.
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