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Bamboo is of great importance in 
Bangladesh and stands next to wood in utility. 
It is extensively used for the construction 
of houses, bridges, rafters and for many 
other purposes. Split bamboo is used by the

villagers as a 
reinforcement of mud walls, 
bamboo has multiple uses.
bamboo starts shrinking during the initial 
stages of drying and has shown considerable

Variation in density and moisture content was observed between the 
species, as well as, within the species. However, this variation was not 
statistically significant.

wall material and also as a 
As a whole, 
Unlike wood,

Shrinkage, bulk density and moisture content of two important 
indigenous bamboo species, Bariala (Bambusa vulgaris'} and Mitinga (Bambtisa 
itdda} were investigated at three heights. Shrinkages in both wall thickness 
and diameter were found appreciable both at 12 percent moisture content 
and at ovendry condition. There was variation in shrinkage with the change 
of height from the butt to the top of culm, but this variation was not 
found to be statistically significant. Mature bamboos had lower wall-thickness- 
shrinkage compared to that of immature bamboos. Higher values of 
diameter-shrinkage were observed in immature Bariala in contrast to those 
of Mitinga.
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The specimens for shrinkage study were 
prepared from three different heights— butt, 
middle and top of the culm. The specimens 
for wall-thickness-shrinkage were in the 
form of 2.5 cm (1.0 in) long rings while the 
specimens for diameter-shrinkage were the 
internodes of the culm of varying lengths 
bounded by nodes at the extremity. In this 
way a total of three rings and three 
internodal columns were cut from each of the

Investigations Were carried out with Bariala 
and Mitinga since these two species are 
relatively important from the consideration 
of their utilization. Three mature and three 
immature culms of each species were collected 
from selected bamboo clumps of Chittagong 
and Chittagong Hill Tracts. The maturity 
of the bamboos was determined arbitrarily 
from their positions in the clump. Bamboos 
standing inside the clump were taken to be 
matured while those growing outside the 
clump were considered to be immature.

Figure 1. Schematic diagrams for obtaining 
test pieces and their measurements

Diameter-shrinkage test piece (a), 
Wall-thickness shrinkage test piece (b), 
Moisture content determination test 
piece (c), from top, middle and butt 
of a culm ; positions for measuring 
Wall-thickness-shrinkage (wi and W2) 
and positions for measuring Diameter- 
ahrinkge (di and d2)

shrinkage in wall thickness, as well as, in 
diameter of the culm (Rehman and Ishaq 
1947, Kishan et al 1958). Since it was 
realised that most of the defects which 
appear in bamboo during seasoning are 
caused due to excessive or unequal shrinkage, 
it was felt necessary to know the extent of 
the shrinkage with the variation of density 
and moisture content of bamboo. Two 
major species, Bariala (Bambtisa vulgaris} and 
Mitinga (Bambstsa tsilda} were, therefore, taken 
up for the study.

MATERIALS AND METHODS



found spirited during

Heights Maturity

Butt

Middle

Top

Average
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Mature
Immature

Mature
Immature
Mature
Immature
Mature
Immature

3.30
8.62

basis of both green and ovendry 
For the determination of green 

the sample was soaked night-long 
The sample was then ovendried,

9.02
10.92

12.00

10.00

11.78
13.78

3- 34
4- 95
3-°4

10.05

3-5*
10.87

Table 1. Average shrinkage in wall-thickness at different heights of bamboos 

% shrinkage at moisture content 
Bariala |

Ovendry | 
5.08 
6.44 

5-9° 

5.87 
11.96 

5.62 
10.37

T ,°Z 
x z /O 

9-75
16.25
7-95
9.27 

9-37 
7-23

bamboos and thus a total of 18 rings and 18 
internodal columns were obtained from each 
of the species.

The wall thickness was determined at two 
perpendicularly marked positions while the 
diameter shrinkage measured along two 
diameters perpendicular to each other 
(Fig. 1). The wall thickness and diameter 
measurements were made with a slide caliper 
to the nearest 0.005 cm- To equilibriate 
the samples to 12 percent moisture content 
all the test pieces were placed in a 
conditioning chamber maintained at z6.-joC 
and 66% R.H. after taking weights and 
measurements in green condition. Periodic 
weights of the samples were taken until a 
constant weight was attained. Thereafter, 
the samples were placed in an electric oven 
maintained at 7O°C and then gradually 
raising the temperature at 103°C 2 in 
order to avoid drying defects. The samples 
were weighed at regular intervals until the 
weights became constant. The measurements 
in wall thickness and diameter were then 
taken. A number of samples for diameter

shrinkage study were 
drying in the oven.

Samples for moisture content and density 
determination were taken in the form of a 
pair of 2.5 cm (1.0 in) long rings from each of 
the height positions. Density was determined 
on the 
volumes, 
volume 
in water, 
weighed and data recorded. The dried sample 
was soaked in melted paraffin and the oven­
dry volume was determined. In both the 
cases the volume was ascertained by the water 
displacement method.
RESULTS

Shrinkage in wall thickness and in 
diameter was expressed as percentage of green 
dimensions. The average values of wall­
thickness - shrinkage and diameter-shrinkage 
are shown in Tables 1 and 2 respectively. 
Density based on green and ovendry volumes 
is given in Table 3. Moisture content at 
three heights of each bamboo is shown in 
Table 4.

levels 
Mitinga

| Ovendry 
13.42 
19-35 

9-93 
12.00



Table 2. Average shrinkage in diameter at different heights of bamboos

Heights Maturity

Butt 2.20

5-5*
Middle

4.52
Top

6.06Average
10.45

* Samples splitted during ovendrying

Bariala
Heights Maturity OvendryGreen

0.86Butt
0-79

Middle

Top

Average
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Table 3. Average density of bamboos at different heights based on green volume and 
ovendry volume

An analysis of variance was performed to 
determine the effects of height, moisture content 
and maturity of the two species on the wall-

Mature
Immature

Mature
Immature

Mature
Immature

Mature
Immature

Mature
Immature

thickness-shrinkage, diameter-shrinkage, den­
sity and moisture content values. The summary 
of the results is presented in Table 5.

0.83
0.64

0.84
0.64

0.83
0.62

0.81
0.66

5.58
10.38

7-°3
8.76

o-93
o-75

0.63
0.56

0.69

0.64

0.68
0.61

6.40

8.352.70
6.08

5.58
12.21

6.03

3.87

0.67

0.60

0.84
0.80

8.98
6.90

9.60
7.40

Mature
Immature
Mature
Immature
Mature
Immature

0.92

0-75

o-95
o-77

0.89

0-74

5.70
3.32

4-7°
3.60

5-48
5.60

*•35
5-37

0.85 

o-79 
0.81 
0.81

% shrinkage at moisture content levels

Bariala | Mitinga
| Ovendry | 12% I Ovendry

Mitinga

Green | Oven dry



Table 4. Average moisture content of bamboos at different heights

Moisture content %
Heights Maturity MitingaBariala

Butt

Middle

Top

Average

Table 5. Summary of the results of analysis of variance

Factors Density-
Diameter

NS NS

* Significant at 5% level ; NT — Not significant

DISCUSSIONS
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Mature
Immature

Mature
Immature

Mature
Immature

Mature
Immature

NS
NS
NS
NS

NS
NS

50-9
88.8

NS
NS

NS
NS

Moisture 
content

NS
NS

Height
Maturity
Moisture content
Species
Volume

75-9
75-2

48.7
86.3

5i.3
94-5

52.8
85.7

76.8
77-3

75-4
66.4

77-2
90.2

Shrinkages in bamboos in the wall-thickness 
were quite appreciable for both the 12 
percent moisture content and the ovendry 
condition (Table 1). A variation in shrinkage

on various properties of bamboos

was apparent but was not found to follow 
any definite trend. There was no progressive 
increase or decrease of shrinkage with 
the increase of height. Thus height factor 
was not found to be statistically significant

Shrinkage
Wall 

thickness



BANO BIGGYAN PATRIKA70

REFERENCES

Kishan, J.; Ghosh, D.P, and Rehman, M.A. 
1956. Studies in moisture content 
shrinkage-swelling and intersection point 
of mature Dendrocalannts strict™ (Male 
bamboo). Ind. For. Rec. (New series), 
Wood Seasoning Series, For. Res. Inst., 
Dehradun, India. 1(2) : 11-28

From Table 2, it is seen that diameter­
shrinkage was appreciable in the 12 percent 
moisture content and the ovendry condition. 
In this case too, no correlation could be 
established between height and shrinkage 
(Table 5). The higher values of diameter­
shrinkage were, however, apparent in immature 
Bariala while the reverse was found in case 
of Mitinga.
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Moisture content of green bamboos was 
found to vary between and within the species. 
It varied with the height and maturity 
(Table 4). None of the differences was, 
however, found to be statistically significant 
(Table 5).

Density values (Table 3) show that there 
was apparent difference between the values 
of mature and immature bamboos. Such 
differences were also observed between the 
species. These differences were not, however,

statistically significant (Table 5). Like 
shrinkage, the density values also did not 
change with the change of height.

on wall-thickness shrinkage (Table 5). It 
is also found that mature bamboo had less 
wall-thickness-shrinkage than immature 
bamboo. This change of shrinkage was 
not, however, observed to be statistically 
significant. It is further apparent that Bariala 
had a lower shrinkage rate compared to 
Mitinga. This difference of shrinkage was 
not also significant.
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