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Abstract

The allometric equation for estimating the aboveground biomass of 3 Dipterocarpaceae and
indigenous economic tree species were conducted in the plantation belong to the Royal Forest
Department namely 24-year-old Hopea odorata, 27-year-old Cotylelobium lanceolatum and 23
and 24-year-old Dipterocarpus alatus at Surat Thani Province. The all trees in each plantation
were measured diameter at breast height (DBH) and height. In order to estimate biomass by
weighting techniques and allometric equations were established. The 10 sample trees (5 trees
in each age of D. alatus) were selected by DBH classes and cut according to a stratified-clip
technique and weigh the each parts (leaf, branch and stem) of sample trees, including collected
each part samples to moisture content analysis to assess the biomass. The carbon storage and
carbon dioxide absorption in biomass were analyzed by equation (carbon = biomass x 0.47 and
carbon dioxide = carbon x 3.67).

The results showed the survival percentage of 24-year-old of H. odorata was 72.00, the
average DBH and height were 14.09+4.26 cm and 10.94+2.78 m. The survival percentage of 27-
year-old of C. lanceolatum was 68.00, the average DBH and height were 15.98+6.35 cm and
18.75+3.36 m. The 23-year-old D. alatus showed that the survival percentage was 69.00, the
average DBH and height were 21.76+6.50 cm and 20.24+4.23 m. While the survival percentage
of 2d-year-old showed that the was 74.00, the average DBH and height were 16.51+4.77 cm and
16.55+4.00 m.

The aboveground biomass of H. odorata, C. lanceolatum, 23-year old and 24-year-old of
D. alatus were 139.26 ton.ha™, 101.44 ton.ha™, 245.63 ton.ha™ and 120.65 ton.ha™, respectively.
While the carbon storage were 65.45 ton carbon.hal, 47.68 ton carbon.ha?, 115.44 ton
carbon.ha’ and 56.71 ton carbon.ha™, respectively. The allometric equations for estimating
aboveground biomass from this study, in addition to using the DBH and height as the main
factors, also include equations that use the DBH as the single factor. These allometric equations
were created to facilitate farmers and general people in estimating carbon dioxide absorption

for carbon credits in the future.

Keywords : Hopea odorata, Cotylelobium lanceolatum, Dipterocarpus alatus, biomass,

carbon storage
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Table 1 Allometric equation for estimating aboveground biomass of 3 Dipterocarpaceae

and Indigenous Economic Tree Species

Tree part Allometric equation R?
Hopea odorata

Estimated by DBH and H

Stem Ws = 0.0532 x (DBH? x H)*8" 0.9541

Branch Wg = 0.0072 x (DBH? x H)02% 0.6627

Leaf W, = 0.0016 x (DBH? x H):%! 0.9275

Aboveground Wy = 0.0621 x (DBH? x H)*?7 0.9325

Estimated by DBH

Stem W = 0.1064 x DBH> 1% 0.9725

Branch W; = 0.0139 x DBH?8476 0.7423

Leaf W, = 0.0035 x DBH?*8! 0.9400

Aboveground W, = 0.1245 x DBH*"? 0.9641
Cotylelobium lanceolatum

Estimated by DBH and H

Stem W = 0.0490 x (DBH? x H) 9116 0.9744

Branch Wg = 0.0013 x (DBH? x H)*1272 0.8573

Leaf W, = 0.0449 x (DBH? x H)**8 0.4303

Aboveground Wy = 0.0600 x (DBH? x H)*?112 0.9765

Estimated by DBH

Stem Ws = 0.1731 x DBH?#! 0.9536

Branch W; = 0.0058 x DBH?87 0.8764

Leaf W, = 0.1031 x DBH*¢’ 0.4337

Aboveground W, = 0.2127 x DBH*%878 0.9620
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Table 2 Cont.

Tree part Allometric equation R?

Dipterocarpus alatus

Estimated by DBH and H

Stem Ws = 0.0182 x (DBH? x H)1-0%% 0.9900
Branch Wg = 0.00009 x (DBH? x H)->0%6 0.9437
Leaf W, = 0.00007 x (DBH? x H)1822 0.9698
Aboveground Wae = 0.0155 x (DBH? x H)10%> 0.9782
Estimated by DBH

Stem We = 0.0469 x DBH*®613 0.9520
Branch Wg = 0.00009 x DBH*?2%? 0.8568
Leaf W, = 0.0001 x DBH?*%3> 0.9570
Aboveground Wae = 0.0371 x DBH*"816 0.9741

Remarks : W, = Biomass of stem (kg)
We
Wi

Biomass of branch (kg)

Biomass of leaf (kg)

W, = Biomass of aboveground (kg)
DBH = Diameter at breast height (cm)
H = Total height (m)

3. 4TI NsinNUAISUBY wazn1spaduingaisuaulaeantanvasidizsdens 3 vlia

970 Allometric equation ve4ldfiA9s 3 wila Weuimiaun1sAlya1 DBHXH Uszuiel
WaTinm wazdmanisiniuasuey wasnisgeaduintvasueulasenled Tuwdasiiy

[ '
¥ A )

Toya Nunyieaz 1 15 uanwmu Table 2
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Table 3 Biomass, Carbon storage and CO, absorption of 3 Dipterocarpaceae and

Indigenous Economic Tree Species

Tree part Biomass Carbon storage CO, absorption

(ton ha) (ton C ha™) (ton CO, ha)

Hopea odorata

Stem 113.79 53.48 196.09

Branch 20.90 9.82 36.01
Leaf 4.58 2.15 7.89
Total 139.26 65.45 240.00

Cotylelobium lanceolatum

Stem 82.66 38.85 142.45

Branch 15.29 7.19 26.35
Leaf 3.49 1.64 6.02
Total 101.44 47.68 174.82

23-year- old Dipterocarpus alatus

Stem 187.92 88.32 323.85
Branch 40.80 19.17 70.30

Leaf 16.91 7.95 29.15
Total 245.63 11544 423.30

24-year-old Dipterocarpus alatus

Stem 95.52 44.89 164.61
Branch 18.21 8.56 31.38

Leaf 6.92 3.25 11.93
Total 120.65 56.71 207.92
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