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Fibrovascular bundles: thelr number per square
millimeter, and the ratio of tangential to radial
diameter at one millimeter radial intexval of

culm wall, o

The tangential diameter of vessels at one
millimeter intervals across the culm wall in

radial direction. | , nly
The tangential diameter and the wall thickness
of fibers at one millimeter thickness intervals

radially in the culm interncde wall. on

The fiber lengths as related to radial position

in the culm wall thickness. : o

Distribution of the different cell types as '

*  percentages of the total cross section area of

culm wall which is subdivided into tangential

strips of one millimeter radial width. - b

Lignin and ash contents in'different portiona

of the culm wall, &t
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Schematic drawing of lamellation and microfibril

orientation in cell wall of bamboo fiber. 14
Photomicrographs of vascular bundle and
associated parenchymatous tissue in Bambusa

arundinacea (Retz.) Willd. 2kp

Photomicrographs of internode cross section from

' five culms of Thyrsostachys siamensis Gamble. o

Distribution curves of parenchymatous ground

tigsue in five diffe;ent culms of Bambusa

arundinacea (Retz.) Willd. | b

Distribution curves of parenchymatous ground

tissue in five different culms of Dendrocalamus

membranaceus Munro. o)

Distribution curves of parenchymatous ground

tissue in five different culms of Thyrsostachys

siamensis Gamble. ' o
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Photomicrographs of cross section of fibers
from different parts across the thickness of

the culm wall in Thyrsostachys siamensis Gamble,

éhowing:lamellation in fiber wall.

Electron micrographs of cross section of fibers
from different parts across the thickness of

the culm wall, showing lamellation in fiber wall.

Electron micrographs of longitudinal surface

replicas of fibers.

Polarized light photomicrographs_from different
parts of internode cross section, showing
lamellation and birefringence of differemt

lqmellae.

Electron micrographs of cross section of fibers,

showing the lamellation and distribution of

- holocellulose and lignin in cell wall, .

Electron micrbgraphs of cross section of fibers

from Bambusa arundinacea (Retz.} Willd. showing modes

of attack of fungus after three months of decay.
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Abstract

Culm Structure and Composition of Three Thai Bamboos.

Three species of Thai bamboo, namely, Bambusa arundinacea

(Retz.) Wiild., Dendrocalamus membranaceus Munro, and Thyrsostachys

siamensis Gamble, were assessed in terms of their interncde anatomy,
cell wall structure, and distribution of chemical constituents in

the cell wall.

The anatomical features of the epidermis were of diagnoé;ic
value for identifying the three species of bamboo. However, the
‘structure of the rest of the culm wall, consisting of the fibrqvas-
cular bundies and ground tissue did not assist much in separating
the three species, although there were more gffinities between

pambusa arundinacea and Dendrocalamus membranaceus, cdmpared with

The variation in anatomy across the culm wall of bamboo is
so pronounced that it can be divided into three different parts,

the narrower outer and inner parts, and the wider central part.




The thickness of thg culm wall affected tge thickness of the central
part most. In this part it was foﬁnq that the distribution of
fibrovascular bundles and ground tissue are‘almost constant or very
gradual, and the fibers are longer than the other parts. The
variation within species among different culms was inconsistent,

as was the variation among species.

The cell wall ultrastructure of each element has its own |
unique chﬁxacteristics. They axe different in the number of lamellae
and also the microfibril orientation. The numbers and the thicknesses
of 1ame11ae.in thé fiber wall are randomly distribuéed all through the
gulm wall and even in the same fiber bundle. The thicker lamellae
have a miérofibril angle of.about Zdb to 40; with.thelcell axisf
The angle becomes greater on the inner and outer borders, The

thinner lamellae have larger microfibril angles than do the thicker

_ones. They are almost perpandicular to the cell axis. The cell

wall of parenchyma is multilamellate with layers equal in thickness
and reversed microfibril orientations in adjacent lamellae. The

cell wall organizations of vessel and sieve elements were also

()




cbhserxrved,

‘Ash and lignin contents were the two chemical constituents
that were détexmined. The ash content was greater in the inner
. portion of the culm wall in éll th?ee species while the ;iqnin
content was almost uniform. Lignin appeared to.be concentrated in
" the middle lamella and between the lamellae of the secondary fiber
wall. The ﬁolocellulose'was distributed evenly thioughout the

cell wall.
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B. According to Tono and Ono (1962).
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