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ABSTRACT

Timber volume table is one of many forest management tools which are used for a rapid
and easy standing tree volume assessment without cutting the trees down. The objectives of this
study were to construct a local merchantable volume, and to assess the amount of wood in rubber
trees (Hevea brasiliensis) at the Kanchanadit plantation, Surat Thani province. Forest inventory was
done by a systematic strip sampling to classify the trees in various diameter classes. A local
merchantable volume table was constructed from 40 selected trees covering all diameter classes
of trees in the plantation. Diameter at 170 centimeters above ground level, merchantable height,
total height, and the number of merchantable logs of sample trees were recorded. The
merchantable volume of sample trees was then calculated by using Huber’s formula. Multiple
regression analysis was done with various model equations to select the optimal equations that
explained the best statistical relationship between the merchantable volume and independent
variables. The optimal equation for estimating the merchantable volume of a rubber tree was
determined as: Log V = (-3.920) + 1.986 log D + 0.626 log Hm, where V is the merchantable volume
(inside bark) in cubic meters, D is the diameter at 170 centimeters above ground level, and Hm is

the merchantable height in meters.
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These equations were then used to construct merchantable volume tables and to test the
differential percentage between the volume of trees as calculated by Huber’s formula and the
selected equations. The result showed that the error in tree volume estimation using these
equations was 8.47%. For assessing the average merchantable volume of rubber woods in plantation
of 648.95 rai, it was found that the volume was 4.99 cubic meters per rai, and the total merchantable

volume was 3,239.41 cubic meters.

Keywords: Timber volume table, Timber volume Assessment, Rubber Tree
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Table 1 Number of sample trees used to construct the volume table in each diameter class at a

height of 170 cm.

Number of sample trees

Interval Diameter For Constructing volume For volume table testing
table
1 7.00 - 10.75 8 il
2 10.75 - 18.00 11 5
3 18.00 - 25.25 10 5
a4 25.25 - 32.50 8 a4
5 32.50 - 39.00 3 2
Total 40 20
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Figure 1 Comparison between the actual volume of sample trees and the volume estimated using
the optimal model equation No.13.
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Figure 2 Comparison between the actual volume of sample trees and that estimated using the

optimal equation No.7






Table 2 Volume equations to estimate the volume of Rubber Tree in the Kanchanadit Plantation.

No. Equation F SE R*(adj.)
1 V = 0.0283+(-0.0003596D%)+(0.0000478D*Ht)+(-0.0001150Ht?) 141.194 0.043 0.915
2 V = 0.040149+(-0.00034D%)+(-0.002420H)+(0.000047D°H) 140.921 0.043 0.915
3 V = -0.007808+(0.000024D?Ht) 368.656 0.046 0.904
4 V = 0.091960+(-0.013067D)+(0.000689D%) 122.521 0.055 0.862
5 LogV = -4.816807+(2.07225110gD)+(1.063061l0gHt) 288.528 0.128 0.936
6 LogV = -4.799187+(1.039481logDHt) 592.586 0.127 0.938
7 LogV = -3.983425+(2.343599logD) 483.356 0.139 0.925
8 V = 0.012332+(0.000138D%)+(0.000035D°Hm)-+(-0.000608HmM?) 168.492 0.040 0.928
9 V= -0.146299+(0.0166902D)+(-0.0044780DHmM)+(-0.000204D%)+(0.0425838Hm)+(0.0001 24D*Hm) 101.985 0.040 0.928
10 V = 0.001980+(0.000175D%)+(-0.000068HmM)+(0.000027D°Hm) 164.846 0.040 0.926
11 V = 0.038219+(0.000044D°Hm) 300.228 0.050 0.885
12 V = (-0.024247)+0.000381D° 214.632 0.058 0.846
13 LogV = (-3.920402)+1.986126logD+0.626122logHm 455.894 0.103 0.959
14 LogV = (-3.827855)+0.891048logD’Hm 796.530 0.110 0.953

Notations V = volume (inside bark), in cubic meters. Ht = total height, in meters.

D = diameter at 170 centimetres above the ground level. Hm = merchantable height, in meters.
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Table 3 Merchantable volume table of Rubber Trees growing at the Kanchanadit Plantation.

Diameter Merchantable Height (m.)

(170 cm.) 1 2 3 a4 5 6 7 8 9 10 11 12 13 14
8-10 0.012 0.018 0.023 0.028 0.032 0.036 0.039 0.043 0.046 0.049 0.052 0.055 0.058 0.061
10-12 0.017 0.026 0.033 0.040 0.046 0.051 0.057 0.061 0.066 0.071 0.075 0.079 0.083 0.087
12-14 0.023 0.035 0.045 0.054 0.062 0.070 0.077 0.083 0.090 0.096 0.102 0.108 0.113 0.118
14-16 0.030 0.046 0.059 0.070 0.081 0.091 0.100 0.109 0.117 0.125 0.133 0.140 0.147 0.154
16-18 0.037 0.058 0.074 0.089 0.102 0.115 0.126 0.137 0.148 0.158 0.168 0.177 0.186 0.195
18-20 0.046 0.071 0.092 0.110 0.126 0.142 0.156 0.169 0.182 0.195 0.207 0.218 0.230 0.241
20-22 0.056 0.086 0.111 0.133 0.153 0.171 0.188 0.205 0.220 0.235 0.250 0.264 0.278 0.291
22-24 0.066 0.102 0.132 0.158 0.181 0.203 0.224 0.243 0.262 0.280 0.297 0.314 0.330 0.346
24-26 0.078 0.120 0.154 0.185 0.213 0.238 0.262 0.285 0.307 0.328 0.348 0.368 0.387 0.405
26-28 0.090 0.139 0.179 0.214 0.246 0.276 0.304 0.331 0.356 0.380 0.404 0.426 0.448 0.469
28-30 0.103 0.159 0.205 0.246 0.282 0.317 0.349 0.379 0.408 0.436 0.463 0.489 0.514 0.538
30-32 0.117 0.181 0.233 0.279 0.321 0.360 0.396 0.431 0.464 0.496 0.526 0.556 0.584 0.612
32-34 0.132 0.204 0.263 0.315 0.362 0.406 0.447 0.486 0.523 0.559 0.593 0.627 0.659 0.690
34-36 0.148 0.229 0.295 0.353 0.406 0.455 0.501 0.545 0.586 0.626 0.665 0.702 0.738 0.773
36-38 0.165 0.255 0.328 0.393 0.452 0.506 0.558 0.606 0.653 0.697 0.740 0.782 0.822 0.861
38-40 0.183 0.282 0.363 0.435 0.500 0.561 0.617 0.671 0.723 0.772 0.819 0.865 0.910 0.953
40-42 0.201 0.310 0.400 0.479 0.551 0.618 0.680 0.740 0.796 0.851 0.903 0.953 1.002 1.050

Remark Diameter at 170 centimetres above ground level.

The values shown in the grey boxes are derived using the forest inventory procedure.
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Table 4 Merchantable volume table of Rubber Trees growing at the Kanchanadit Plantation.

Diameter (170 cm.)

Volume (m?)

10
12
14
16
18
20
22
24
26
28
30
32
34
36
38
40
42

0.023
0.035
0.050
0.069
0.091
0.116
0.145
0.178
0.215
0.256
0.301
0.350
0.403
0.461
0.524
0.590
0.662

Remark Diameter at 170 centimeters above ground level.
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Table 5 Stand table of Rubber Trees growing at the Kanchanadit plantation derived from the forest

inventory data.

Sample trees

No. Diameter (170 cm.) Total
Stand 2546 Stand 2547
1 < 10-15 a6 86 132
2 15-20 69 129 198
3 20-25 76 100 176
a 25-30 49 37 86
5 30-35 > 24 10 34
Total 264 362 626

Table 6 Stock table of Rubber Trees derived from the forest inventory data.

Volume (m?)

No. Diameter (170 cm.) Total Volume (m?)
Stand 2546  Stand 2547
1 < 10-15 2.39 4.20 6.60
2 15-20 7.19 11.70 18.89
3 20-25 14.65 14.40 29.05
4 25-30 14.83 7.98 22.81
5 30-35 > 10.75 2.90 13.66
Total 49.82 41.18 91.00
asu ; (R? = 0.959) (1)
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