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CHAPTER 3

' TREE VOLUME TABLES FOR ARTOCARPUS CHAPLASHA
ROXB. (CHAPALISH)

NMd. Abdul Latifw
Md. Nazrul Islam*x

| INTRODUCTION

b Chapalish or cham (Artocarpus chaplasha Roxb,) is
i a large, deciduous tree with a tall, straignt bole., It

f attains a height of 30 - 35m. (100-120 ft,) or more, and a
¢ girth of 3-4.,5m, (10-15 ft.) or more. It also develops a
¢ large spreading crown, The wood is yellOW1sh-brown and

¢ known for itvs durability and good quality. It is used for
¢ furniture, building constructlon, boat-building, and so

¢ on,

| DATA AND TRACT COVERED

E Data for preparation of these tabless were collected
- from the plantation forests of Chittagong, Chittazone Hill
' Tracts and Sylhet Forest Divisions, (Table 3.1)Five-year
age gradations and five~centimetre (two-inch) diameter -
classes were taken. Diameter at breast height, total
~height (H) and diameter at intervals of 3,05m. (10 ft.) up
" the trunk from a point 30cm. (1 ft.) above ground level
¢ were measured in imperial units, - Diameters were corrected
. to the nearest 0.25 cm, (0.1 1nch) and heights to the
nearest 30 cm. (1 ft.)., The trees were measured up to a
top diameter of 20 cm. (8 in.). At each point of measure,
‘. bark thicknesses were obtained in two ‘directions perpendi-
cular to each other and the mean was taken as the bark
thickness at that point,

o
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i

QEHOD CF_STRATIFICATTION AND SWIECTTION OF SAYPLE TRETS
JOR VEASURENMENT .

i Stratification was first done in *he officc. Reats/Ranges
pere selected where there were adequate plantations of Chapalish.
it vas decided to measure at least 10 trees, if avnilable, of
fich of the diameter classes from each Bent/Ronse. The sample
grees of the reouired diameter classes were then sclected in the
field as being representative of the crop ~t the site. Trees
gere reaquired to have minimum apparent dzfect.e The nurber of
r~as was 427 distrituted in dismeter -nd height classes as
shown in Table 3.2

ibPILATION

3 Following collection, the data were sent to the
Commonwealth Forestry Institute, Oxford, V.K., for processing.
Using 2 graphical method, volume data for individuanl trees
yere recast by computer processing to provide totnl volume
finder and overbark (excluding stump and branch volume) and
yolume to various top-end Aiameter limits (2, 4, 6 and 8 in.
ffor imperial units and approximately 54 10, 15 and 20 cm. for
fmetric units). Branch volume was also computed for each tree.

b In addition to the primary variables of Volume (V),
iDiameter at breast height (D) and total Height (H), verious
ffunctions and ratios of these yariables (D2é 1/D, 1/02

i1og (1), Log (D), DH, DPH, V/D?H, 1/DM, 1/p3#, /D2, H/D and
i Log (H) were derived to provide additional veriables for
“testing in regression analysese.

] vollowing inspection of the correlation matix of all
E primery and derived variables, fifteen models were constructed
¢ for tostings :

e V =a + bD

2, V =a + bD + cD2

3, Vea+ bD

Y. V =a + tD°H

5. V =a + bd® + o + aD°H
6. V =2 + D> + cDH + dD°H
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7. Log (V) = a+b Log (D)

8. Log (V) = a+b Log (D) +c Log(H)
9. V/D2 = a+b/D2+ c/D

10, V/D’H = asb/D%H

1. V/DH = asb/DH

12.  V/D®H = asb/D° + cH/D° + aH
13, V/D°H = a+b/DH + ¢ H+d/D?
14, v/D° = a+b=D%H+c H+d/D

i where V, D and H are as given above, a is the regression
P constant and b, ¢ and d are regression coefficients, The
I logarithmic functions are logarithms to the base e

' (natural logarithms),

& These models were run first with imperial data.
fResults are shown in Table 3,32.The regression models of

i best fit vere selected on the basis of lowest furnival

i index and highest multiple correlation cofficient.

3 For a one-way table, the model of best fit was
§. No.7 (Furnival index = 3.275.

¢ Substituting computed values for a and b in model
i 7 results in the equation (in imperial units):

;;L°€ (V) = 2.24074 Log (D) - 2.52685. . , . . . . . . .(%)

2 For a two-way table (1ncorporat1ng both D and H),
. the model of best fit was No.8 (Purnival index = 2,67),

Substituting computed values for a, b, and c¢
results in the equation

% |
Ei Log (V) = 1,82851 Log (D) + 0.735381 Log (H) -~ 4.55...(2)
' Analyses of variance for regressions (1) and (2) are given
 in Tables 3.% and .Y respectiv i, |
Substituting girth at breast height (G) instead of
diameter (D), the equations (still in imperial units)
become : ‘
Log (V) = 2 24074 I:Og (G) haod 5 09189 .ooocoooooooocoooc(B)

Log (V) = 1.82851 Log (G) + 0.735381 Log (H)-6.6431485.(4)
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The game models were run again with metric data to derive
netric equations, Firstly, for a one-way table: ‘

Log (V) 2.,24074 I‘Og (D) - 8 179774 oooooooccooooooooo(S)

and, secondly, for a two-way table:
Log (V) = 1.82851 Log (D) + 0.735381 Log (H)-8.9449526,,(6)

For two tables only (Volume against Diameter and
Volume agalnst Diameter and Height, both in imperial units),
confidence limits have been computed to give the user some

idea of the precision to be expected from the regression
models used.,

CONVERSION FACTORS

For conversion of volume overbark to volume under—
bark, total volume to volume for various top~diameter
limits and determination of branchwood volume as a
proportion of total volume, convergion factors have been
computed, All factors éFg are predicted from diameter at
breast height overbark (D) and are meant to be applied to

total volunme overbark in the appropriate imperial or metric
wiits,

Twelve regression models were examined ¢

Te Y = a+bX

2. Y = a+b/X

3. Y = asbX+cX?

4, Y = a+be™ X

5 Y=a1-e -bx
6. Y = a+b (X°)

7. Y = a (Ab)

8. Y = 1/(a+bX)

9. Y = X/(a+bX)
10, Y = 1/(a+be™%%)
1. Y = a/(1-e"2%)C

12, Y = X/(a=bX+c?)

where X = D, and Y represents, in turn decimal factors
(F) for the ratios :

i) Total Volume underbark: total volume overbark,
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ii) Volume to 2 in. or 5cm. top diameter: total volume
overbark,

iii) Volume to 4 in, or 10cm. top diameters total volume
overbark,

iv) Volume to 6 in., or 15cm. top diameter: total volume
overbark, :

v) Volume to 8in. or 20cm. top diameter: total volume
overbark,

vi) Branchwood volume: total volume overbark.

and e* is the exponential function,

Factors were computed in both metric or imperial
units, as appropriate, Below are given the regression
equations of best fit :

Firstly, for imperial units

sUnderbark volume (llodel 3):
F = 0.7653916 + 0.009084665D-0,0002084166D°, ...(7)

(This equation is meant to be applied to maximum
D of 20in, then held constant, for larger diameters, at a

value of o.3564).
Volume to 2in, top-diameter (lModel 6):
148441

0000.0.00000...(8)

" = 0,999391 - (3.371329D) >
Volume to 4in. top diameter (model 6):

P = 0,9940039 ~ (76.51808D)=3+231572 . . .......(9)

Volure to 6in. top diameter (iodel 11)

F = 0,9567597 (1-e
Branchwood volume (ilodel 12)

F = D/(130.6540-15.51663D+ 1.082542D%)0uvurenseenss(12)

where F is the decimal factor to be applied to total volume
overvark, in imperial units. (Graphiceal representations of
these regressions are presented in Figures 1-6).

S¢ewsdhyy, for metric urits ¢

_006795386D)60405896........;0000(10) ’
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ﬁhderhark volume (Model 3):
. F = 0.7653916+0.00357664D-0,00003230464D2, .. .......(13)
Volume to Scm, top diameter (Model 6): |

P = 0.999391-(72.85429D) "3 AT L (14)

Volume to 10cm. top diumeter (Model 6):

P = Q.994oo39—(1556.2135D)”3°231572...............;115)
Volume to 15cm. top diameter (NModel 11): 4ﬂf}
F = 0,9567597 (1-e0+261233Dy106.1058 46

Volume to 20cm, top diameter (Model 11):

F = 0,9219663 (1-e~0+26753488Dy 604,5896 (47

Branchwood volume (Model 12):

F = D/(130.6549-6,10890945D40,16779435D%) v vrenas.(18)

where F is the decimal factor to be appliec to total volume
overbark, in metric units.

VOLULIE TABLES

For greatest precision, the regression formulae should
be applied directly, using a desktop calculator. ‘/here this
is not possible or where less precision 1s acceptable, the

user may consult the attached tables, or use these tables to
construct curves from which values between those listed in
the tables can be read, Tables available are

Ketric units

Te Total volﬁme overbark : one-way table with D civen in
2cm. intervals from 6cm. to 132cm. inclusive (Table 2.7,

2 Total volume overbark : two-way table with D given in
2¢cm, intervals from 6cm, to 132cm. inclusive and H %iven in
om, intervals from 5m, to 41m. inclusive (Table 3.7).

3. Conversion factors to be applied to total volume over-
bark to obtain total volume underbark and volume to 5, 10,
15 and 20cm. top diemeter limits and branchwood volume, with
D given in intervals of icm. from 5cm. to 75¢cm, inclusive
(Table 3.8).



Serial Units

h Total volume overbarks one-way table with D given in
in, intervals from 2in, to 52in. inclusive and including
9 percent confidence limits, (Table 3.9). :

% Total volume overbark: two-way table with D given in
Jin, intervals from 1in. to 52in. inclusive and H given
in 5ft. intervals from 15f&, to 130ft. inclusive and
including 95 percent. confidence limits (Table 3.10).

Total volume overbark: one-way table with G given in
in, intervals from 6in, to 162in, inclusive (Table 3.41).

4, Total volume overbark: two-way table with G given in
5ft. intervals from 15ft., to 130ft. inclusive (Table 3.12).

f5. Conversion factors to be applied to total volume
Loverbark to obtain total volume underbark and volume to

2, 4, 6 and 8in. top diameter limits and branchwood volume
‘with D given in intervals of 1in., from 2in. to 50in.

{inclusive (Table 3.13).
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