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and Charaljani (Tangail). The biomass pro
duction per hectare has been estimated and 
reported by Davidson et al. (1985b). In this 
paper an attempt has been made to prepare 
biomass tables for the mean tree of a stand.

Species elimination and provenance 
trials of Eucalyptus species were tried at
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Eucalyptus camaldulensis, E. tereticornis 
and E. brassiana proved to be the three 
best Eucalyptus species so far tried for 
general purpose in Bangladesh (Davidson 
et al. 1985a). The best provenances of these 
species are now bein'? planted on the denuded 
hills and in fuelwood shortage areas. 
An opportunity was available to study the 
aerial biomass production at the stand age 
of five years at two sites—Charkai (Dinajpur)
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It is an attempt to prepare biomass tables for young trees of 
the three Eucalyptus species grown in Bangladesh. The paper gives 
height-diameter at breast height (dbh)-biomass, and dbh-biomass 
production relationships along with required tables and conversion 
factors.



Table 1. Some environmental factors for the two experimental sites (Davidson et al- 1985a )

Factors

Rainfall

2,253Mean Annual Rainfall (mm ) 1,660

Apr.—Oat.Period of maximum rainfall May—Oct.

Nov.—MarPeriod of minimum rainfall Nov.—Apr.

Temperature (°C)

Mean annual temperature 25.325.2

Mean annual maximum temperature 30.130.8

Mean annual minimum temperature 20.519.7

Relative huminity ( %)

Maximum 87 92
Minimum 64 72

Soils

5.0— 5.5 4.7

Clay Clay Loam
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Charkai Charaljani
( Dinajpur*) ( Mymensingh*)

Charkai and Charaljani along with other 
sites in 1978 (Davidson et al. 1985a). A 
brief description of some environmental 
factors for the two sites are given in Table 1. 
Planting was done ata spacing of 0.9mx 
0.9 m with 1.2 m border from plot to plot 
and block to block. The plots were of 
23.8 m2, while the blocks were of 1,951 m2.

★nearest meteorological station

pH

Texture

Twenty five seedlings were planted at each 
plot. The plantation was replicated thrice 
at each site. In 1983, when the experiment 
attained an age of five years, the trees 
were felled and measured for diameter at 
breast height, total height and greenb'omass. 
The distribution of the trees are given in 
Table 2 and Table 3.



Table 2. Geographic distribution of sample trees

Species Charkai Charaljani Total

E. carnaldulensis 90 66 156

E. tereticornis 55 35 90

E. brassiana 24 24 48

Total 169 125 294

Table 3. Dbh—Height class distribution of sample trees

6.0 8.0 12.0 20.0 Total14.0 16.0 18.0

19.0 11 I
17.0 42 1 1
15.0 42 2
13.0 24 401 11 4

26 1411.0 9 501
49.0 43 1 5810

7312 46 157.0
565.0 7 41 8
83.0 5 3

29441 44 156 712 65 68Total
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1. B=a4-b D

2. B=a+b D4-a D2

3. B=a+b D2

4. B=a+b D2 H

5. B=a4-b D+c H + d D2 H

6. B=»a 4 b D2+c DH + d D2 H

15. B/D? H = a4-b/D2H4-c/H4-d/D

DATA COMPILATION
Where :

B=total aerial green biomass per tree, kg

D=diameter at breast height, am
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7. Ln (B) = a+bLn (D)

8. Ln (B)=a4-bLn (D)4*cLn (H)

9. B/D2=a 4-b/D24-c/D

10. B/Da=a4-a4-b/D

11. B/D2=a 4-a 4-b/D2 H

12. B/D2=a+b/D2 H+c H/D2+d H

13. B/D2 H=a4-b/D2 H + C/H4-d/D2

14. B/D2=a 4-b/D2 4-c H/D4-d H

The data were ploted in various ways 
to select the suitable relationships of bio
mass on dbh and total height. It was 
observed from the plotted data that there 
was limited difference between species or 
provenances on sites for biomass on dia
meter at breast height and total height. 
This means that the relationships of bio
mass production for individual tree off diff-

H=total height, m

The regression models of best fit were 
chosen comparing various parameters 
describing the regressions, including high 
coefficient of determination, high F-valuc and

Diameters at breast height (dbh) off 
the standing trees were measured using 
steel diameter tape. Then the trees were 
felled leaving 10 am stump. Total length 
(height) was measured. From each plot 
2—4 representative sample trees were selec
ted for biomass measurement. Each selected 
tree was divided into two parts—the stem 
with bark-on including big branches and 
the leaves including small branches and 
twigs. The stem and the branches were cut 
into 2-4 metre billets and weighed using a 
spring balance. Leaves, twigs and small 
branches were weighed on a spring balance, 
a table model with a flat pan on top. A 
small billet of the stem was removed from 
a position at about 30% of the tree height 
in the stem, weighed and labelled for deter
mination of dry weight. Small samples of 
green leaves including twigs and branches 
were also taken, weighed, bagged and labe
lled for the same. Air-dry weights of these 
samples were taken after six months sto
rage in shade. Then the samples were 
oven-dried to a constant weight. Extra
polation was done to find out conversion 
factors to estimate the airdry and oven-dry 
weights.

erent sizes for different provenances of the 
three Eucalyptus species at the two sites 
mentioned were similar (Davidson et al. 
1985b) Therefore, the following 15 equations 
were tested for 1 he pooled data to find out 
statictically the best fitting equations :



Where :

D is diameter at breast height, cm

H is total height, m

Table 4. Analysis of variance for one-way biomass table

Source of Variation F-valuedf . M. S.S. S.

Regression 5293.25231.421 231.420

Residual 292 12.766 0.0437

Total.. 244.186293

Standard error--0.209. R2 = 0.948

Table 5. Analysis of variance for two-way biomass table

F—valueM. S.S. S.dfSource of Variation

116.908 3280.44233.8162Regression
0.035610.371291Residual

244.187293
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The best two-way regression equations are :

Ln (B) = l.81492 Ln (D)
+ 0.85007 Ln (H)-2.228

Ln (B)=l.81492 Ln (G)
+ 0.85007 Ln (H)-4.306

Total...

Standard error = 0.18878, R2 = 0.9575

B is total aerial green weight (biomass ), 
kg/tree .

G is girth at breast height, cm

One-way and two-way tables are shown in 
Appendices I, II and III

The equations of best fit were found 
out for biomass on diameter at breast hei
ght, and biomass on diameter at breast 
height and total height. These equations 
were also transformed for biomass on girth 
at breast height ( gbh ) and biomass on 
(gbh) and total height. Henae, the best 
regression equations are :

Ln (B) = 2.39602 Ln (D)-1.3933

Ln (B)=2.39602 Ln(G)-4.136

minimum mean square error. The models 
of best fit were for one-way, Model No. 7 
(Table—4) and for two-way, Model No. 8 
(Table—5).



CONVERSION FACTORS

For totals

0.447Oven-dry : Total biomass

Air-dry 0.524: Total biomass

Stem wood: Total biomass 0.820
REFERENCES

: Total biomass 0.180

Leaves and twigs

0.506Green biomassAir-dry

Green biomass 0.414Oven-dry

Main stem

Green biomassAir-dry 0.530

Greer, biomassOven-dry 0.467

CONFIDENCE LIMIT
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i

Sample trees used in developing the 
aerial total biomass over bark fun:;ions

Leaves and 
twigs

Conversion 
fador

Davidson, I. and Choudhury, J. A. 1984. 
Guide for using tree volume tables 
in Tree volume tables for four species 
in Bangladesh. BFRI Inventory Divi
sion, Bulletin No. 2 1—12

Conversion factors ( F ) were computed 
to estimate the total air-dry biomass, total 
oven-dry biomass, weight of leaves includ
ing twigs and small branches, and main 
stem including big branches from total 
above ground green biomass (Table 6).

Davidson, J-, Das, S., Latif, M. A. and 
Zashimuddin, M. 1985a. Eucalyptus 
species elimination trials in Eucaly
ptus in Bangladesh edited by David
son, J. and Das, S. Silviculture Divi
sion, Bulletin No. 6 : 72-89

Davidson, J., Das, S., Khan, S.A., Latif, M.A. 
and Zashimuddin, M. 1985b. Eucaly
ptus biomass production in Eucaly
ptus in Bangladesh edited by David
son, J. and Das, S. Silviculture 
Division, Bulletin No. 6 : 135-166

Table 6. Conversion factors for different 
transformed forms of biomass.

had diameter and height class distribution 
as given in Table 3. Since, all the computer 
generated biomass tables have a similar 
format, in some tables few to many -values 
shown are well outside the range of the 
original data boundaries. Hence, extrapo
lation in the table much outside the range 
of height and diameter indicated by the 
stand table should only be done with 
caution. These biomass tables should not be 
used to estimate the biomass of an indivi
dual tree in a stand. The mean height and 
diameter of the stand should be calculated 
first. Then this mean may be used to read 
of the mean tree biomass. The mean tree 
biomass should be multiplied by the 
number of stems in a stand to get the total 
biomass of the stand (Davidson and 
Choudhury, 1984)



Biomass (kg/tree)Dbh (cm) Gbh (cm) Biomass (kg/tree)
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Appendix 1. Total 
grown
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aerial green biomass based on dbh and gbh for young eucalypts 
in Bangladesh
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Appendix II. Total aerial green biomass in kilograms/tree based on dbh and height for young 
eucalypts grown in Bangladesh
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Appendix in. Total aerial green biomass in kilograms/tree based on gbh and total height for 
young eucalypts grown in Bangladesh
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