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ABSTRACT

Bamboo is one of the major biomass resources in the world. To obtain valuable information for effective use of
bamboo resources in Korea, the anatomical characteristics of the commercial Korean bamboo species (Phyllostachys
pubescens, Phyllostachys nigra, and Phyllostachys bambusoides) were analyzed. The structures in bamboo culm were
observed by optical and scanning electron microscopy. Also the crystalline properties as relative crystallinity and crys-
tallite width were measured by an X-ray diffraction method. The three Korean bamboo species had the vascular bundle
type I with tylosoid in intercellular space. In the outer part of culm, vascular bundles showed denser spacing than
inner part. The fiber length in outer part samples of the three bamboo species showed longer than inner part samples.
Furthermore, the fiber length showed a significant difference between inner part and outer part in three bamboo
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species, showing the longest fiber length in Phyllostachys bambusoides. Phyllostachys pubescens showed the greatest

diameter in vessel and parenchyma on cross section. Parenchyma cells in Phyllostachys pubescens and Phyllostachys

bambusoides showed similar length and width in both radial and tangential sections. The relative crystallinity and crys-

tallite width in outer part samples of the three bamboo species showed higher values than those in inner part samples,

with the greatest values from Phyllostachys bambusoides.

Keywords : anatomical characteristics, Korean bamboos, Phyllostachys bambusoides, Phyllostachys nigra, Phyllostachys

pubescens, vascular bundle type I
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Table 1. Basic information of three Korean bamboo species

Phyllostachys pubescens

Phyllostachys nigra

Phyllostachys bambusoides

Top Middle Bottom Top Middle Bottom Top Middle Bottom
Diameter (cm) 4.13 6.31 8.30 2.63 4.33 5.03 3.61 4.71 5.30
Thickness (cm) 0.47 0.65 0.96 0.32 0.47 0.61 0.35 0.41 0.65
Bamboo height (m) 10-20 10-15 10-20
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Fig. 1. Optical micrographs on the three sections of three Korean bamboo species. C: cross section, R: radial
section, T: tangential section, BS: bundle sheath, MX: metaxylem vessel, Ph: phloem Pa: parenchyma cells,

Arrow: tylosoid.
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Phyllostachys pubescens

Phyllostachys nigra

Phyllostachys bambusoides

Fig. 2. SEM images on cross section of inner and outer part in three Korean bamboo species. O and O': outer
part, I and I": inner part, Scale bar: O and I = 500 um, O" and I'= 100 um
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Table 2. Fiber length of inner part and outer part in three Korean bamboo species (unit: pm)

Phyllostachys pubescens Phyllostachys nigra Phyllostachys bambusoides
T M B T M B T M B

* * * * * * * *

Fiber length

1582.1 1542.6 1594.4 2103.1 22575 2237.8 2120.9 2217.8 2379.1
+ 3074 £+ 2692 + 3027 + 2505 + 2312 + 2214 + 1552 + 211.8 + 2715

Average 1573.1 + 293.1Ba 2199.5 + 234.4Bb 2239.3 + 212.8Bb

1332.3 1382.3 14125 1998.6 1881.2 1921.3 2023.7 1979.5 2097.3
+ 2786 + 2561 £ 2983 £ 2122 £ 1898 £ 1822 £ 2975 <+ 2109 <+ 321.8

Average 1375.7 £ 277.7Aa 1933.7 + 194.7Ab 2033.5 + 276.7Ab

“T: top part, M: middle part, B: bottom part

Notes : The means are averages of 40 measurements. Means within a column followed by the same capital letter are not significantly different
at 5% significance level using Duncan’s multiple range test. Means within a line followed by the same lower case are not significantly differ-
ent at 5% significance level using Duncan’s multiple range test.

- Outer part

- Inner part

Table 3. Dimension of parenchyma and vessel obtained from inner part of bottom samples in three Korean
bamboo species

Characteristics Phyllostachys pubescens Phyllostachys nigra Phyllostachys bambusoides
Vessel

Diameter (pm) Cross section 1179 + 8.1C 90.9 + 6.4A 95.8 + 9.0B

Parenchyma cell
Diameter (um) Cross section 47.8 + 6.3C 354 + 3.8A 43.5 + 4.8B
Length (um) Radial section 107.5 + 15.1C 1002 + 22.1A 104.5 + 17.5B
Tangential section 1042 £ 6.2A 1023 + 5.1A 103.7 £ 4.1A
Width (um) Radial section 45.6 + 5.1B 344 + 39A 44.1 + 59B
Tangential section 433 + 2.7B 35.1 + 2.8A 46.1 + 43C

Notes : The means are averages of 40 measurements. Means within a line followed by the same capital letter are not significantly different
at 5% significance level using Duncan’s multiple range test
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Table 4. Relative crystallinity and crystallite width of three Korean bamboo species

Phyllostachys pubescens Phyllostachys nigra Phyllostachys bambusoides
Top Middle  Bottom Top Middle  Bottom Top Middle  Bottom
Outer part 68 66 70 74 71 69 73 75 75
Crystallinity Average 68 71 74
(%) Inner part 62 60 55 61 62 61 65 68 65
Average 59 61 66
Outer part 3.1 3.1 3.1 32 3.0 3.0 3.0 3.1 32
Crystallite Average 3.1 3.1 32
width (nm)  nner part 29 29 2.8 2.8 3.1 29 3.1 3.1 3.0
Average 29 29 3.1
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