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Variation in Fiber Lengh of the 3-Year-Old Bambusa oldhamii Culm

Y d o d
WUN BITWMWNIYINY' Wikhan Anapanurak '
AN uvaNan’ Nikhom Laemsak

=) D

amﬁuﬁ'uﬂﬁ'masﬁwmwﬁﬁwamamimymuazqwmvmﬁumym MWW%T’I?J']&EJLﬂ‘HGﬁﬁ']ﬁG]{ NIUNNA 10900
Kasetsart Agricultural and Agro-Industrial Product Improvement Institute, Kasetsart University,

Bangkok 10900, Thailand

AMAIFNIUNAAS UG AUIUANAAT UMIINGIRUIABATANEAT ATIUNNA 10900

Department of Forest Products, Faculty of Forestry, Kasetsart University, Bangkok 10900, Thailand

ABSTRACT

The objectives of this investigation were to determine the variation in fiber length of
3- year-old Bambusa oldhamii. Both the variation between bamboo culm, i.e. the same age class,
and the variation within single culm, i.e. within cross section and in axial direction, were measured
and analyzed. The specimens used in this study were obtained from the Royal Agricultural Station
Angkhang, Chaing Mai. Two culms represented in age class were used for fiber length study which
was measured in 3 positions of 4 radial samples from 3 different levels in a culm. The unweigted
means of fiber length of culm ranged from 2.46 -2.94 mm. All sources of fiber length variation were
non statistically significant difference except culm effect and height-position interaction effect.
The variance composition of random effect and fixed effect were high in culm but the fixed effect
was lower in height within a culm. The fiber length clearly decreased from the culm base to the tip
but, for radial direction, increased from inner to middle and slightly decreased to the outer portion.
Morphological fiber of this bamboo culm was determined for pulp and paper. The paper had rough
manner and fiber bonding was not good. The physical properties of hand-sheets had high tear
strength but slightly lower tensile strength, burst strength and folding endurance.

Key words: Bambusa oldhamii, fiber length, Royal Project Foundation
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Tablel. Format of variance analysis of the 3-year-old Bambusa oldhamii culm fiber length

Entry Sour ce of Degree of Expectation Appropriate
no. variance freedom mean sguares variance comparisons

1 Culm(C) (c-1) V. + pV +hrpV 4

2 Height (H) (h-1) Ve +pVtrpV+erp & 3

3 CxH (c-1)(h-1) Vi +pV+rpV, 4

4 Radii(R)/H/C  ch(r-1) V. +pV, 9

5 Position(P) (p-1) Vo +hrv +chrgy | 6

6 CxP (c-D(p-1) Vo+hrv, 9

7 HxP (h-1)(p-1) Ve+rV o g o 8

8 CxHxP (c-D(h-D)(p-1) V.+1V, 9

9 RxP/H/C ch(r-1)(p-1) V.

Remark: V and ¢ refer to random and fixed variance respectively

Table 2. Summary of variance analysis and variance components of the 3-year-old
Bambusa oldhamii culm fiber length expressed in terms of actual values (AV) and
as percentages of total (%)

Sour ce of Degree of = Total effect Random effect
variance freedom AV % AV %
Culm (C) 1 283.11** 752.32 25.24  752.32 26.63
Height (H) 2 1.81Ns 160.77 5.39 - -
CXH 2 46.53** 243.95 8.18 243.95 8.65
Radii (R) 18 0.06 NS 0.00 0.00 0.00 0.00
Position (P) 2 3.73Ns 0.00 0.00 - -
CXP 2 0.14 NS 0.00 0.00 0.00 0.00
HXP 4 0.55Ns 0.00 0.00 - -
CXHXP 4 0.37Ns 0.00 0.00 0.00 0.00
Error 36 1823.83 61.18 1823.83 64.67

Remark: ** statistically significant difference (P < 0.01)
NS non statistically significant difference

Table 3. Average mean and standard error in comparison with the 3-year-old Bambusa
oldhamii culm fiber length expressed between culms

Culm Fiber Length**
(mm)
1 2.4624b
2 2.9433a
Standard error 0.0286
Remark: ** statistically significant difference (P < 0.01)

aorb the same letter to be non statistically significant difference
between average mean of factor (P < 0.01)
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Table 4. Average mean and standard error in comparison with the 3-years-old Bambusa
oldhamii culm fiber length expressed among height level

Height level Fiber Length NS
(mm)

Bottom part 2.8522

Middle part 2.8150

Top part 2.4413

Standard error 0.2388

Remark: NS non statistically significant difference

Table5. Average mean and standard error in comparison with the 3-years-old Bambusa
oldhamii culm fiber length expressed among positions inside to outside in radial

direction
Culm thickness from inside to outside(%) Fiber Length NS
(mm)
20 2.6222
50 2.7747
80 2.7116
Standard error 0.0562

Remark: NS non statistically significant difference

Table 6. Average mean and standard error in comparison with the 3-years-old Bambusa
oldhamii culm fiber length expressed among radii

Radii direction Fiber Length NS
(mm)

2.7390
2.6832
2.6747
2.7144

A WN P

Standard error 0.1708

Remark: NS non statistically significant difference
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Table 7. Fiber morphology of the 3-years-old Bambusa oldhamii culm
Items Values
Length, mm. 2.84
Width, um 21.94
Lumen width, p m 3.88
Cell wall thickness, u m 9.03
Runkel’s ratio 4.66
Flexibility coefficient 0.18
Slenderness ratio 129.30
Wall fraction (%) 82.34
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