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ABSTRACT

This study presents the aboveground biomass, carbon storage, and stem volume estimations of a
Dalbergia cochinchinensis plantation in Southern Thailand. The investigation was conducted on an 11-year-
old progeny and provenance trial in Surat Thani province and a 6-year-old seed production area in Songkla
province. The diameter at breast height (DBH) and height (H) of all the trees were measured and allometric
equations were constructed to estimate the biomass through weighting techniques. Ten sample trees were
selected based on their DBH class and cut according to a stratified-clip technique, after which, each part of
the tree was collected to determine the moisture content and subsequently, the biomass. The carbon
storage and carbon dioxide absorbed in the biomass was determined by the equation of the form (carbon
= biomass x 0.47 and carbon dioxide = carbon x 3.67). The tree volume equation was also constructed
from the sampled trees. The stem volume and carbon dioxide absorption of the plantation was estimated
by using data collected in a 40 m x 40 m sample plot.

The results of the 11-year-old D. cochinnensis plantation in Surat Thani indicated that the survival
percentage was 89.5, the average DBH and height were 10.30+3.97 cm and 12.08+2.79 m, while the annual
increment in DBH and H were 0.94+0.36 cm year and 1.10+0.25 m year”, respectively. The carbon stored
in the biomass was 33.07 ton C ha™ or 121.25 ton CO,.ha "' of absorbed CO,, respectively. The over-bark and
under-bark stem volumes were 56.23 m>ha” and 45.61 m’ha”, respectively. The survival percentage in the
6-year-old D. cochinnensis plantation at Songkla province was 92.0, with the average DBH and H estimated
at 7.50+3.09 cm and 6.32+2.02 m, while the annual increments in DBH and H were 1.25+0.51 cm year " and
1.07+0.32 m year ', respectively. The estimated carbon storage in the biomass was 6.72 ton C ha™ or 24.65
ton CO, ha" of absorbed CO,. The over-bark and under-bark stem volumes were 16.82 m>ha”and 9.83 m>ha’,
respectively. The allometric equations reported in this study, which use only the DBH, can be used to assess

the stem volume and carbon dioxide absorption for carbon credits in a plantation.
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Table 1 Allometric equations for estimating the aboveground biomass of a 10-year-old Dalbergia cochinchinensis

plantation in Surat Thani province and 6-year-old D. cochinchinensis plantation in Songkla province.

Study site Allometric equation R?
10-year-old Ws = 0.0182 x (DBH? x H)!0462 0.9981
Surat Thani province W = 0.0026 x (DBH? x H)!17% 0.9188
W, = 0.0004 x (DBH? x H)1417 0.8311
Wy = 0.0218 x (DBH? x H)!064 0.9609
W = 0.0408 x DBH?8% 0.9088
Ws = 0.0050 x DBH>*" 0.9811
W, = 0.0006 x DBH>#" 0.9482
W, = 0.0447 x DBH?94% 0.9666
6-year-old Ws = 0.0433 x (DBH? x H)92% 0.9784
Songkla province W = 0.0088 x (DBH? x H)!0%8! 0.9649
W, = 0.0104 x (DBH? x H)°81% 0.9717
Wy = 0.0737 x (DBH? x H)%900? 0.9822
Ws = 0.0751 x DBH?>** 0.9898
Wg = 0.0141 x DBH?89%2 0.9547
W, = 0.0185 x DBH*!*™ 0.9342
W, = 0.1147 x DBH*>%% 0.9679

Remarks : W, = Biomass of stem (kg)

W_ = Biomass of leaf (kg)

Wg = Biomass of branch (kg)

W, = Biomass of aboveground (kg)

DBH = Diameter at breast height (cm) H = Total height (m)
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Table 2 Biomass, carbon storage, and CO, absorption of the 10-year-old Dalbergia cochinchinensis

plantation in Surat Thani province and the 6-year-old D. cochinchinensis plantation in Songkha

province.
Study site Tree part Biomass Carbon storage CO, absorption
(ton ha™) (ton C ha™) (ton CO, ha™)
10-year-old Stem 44.91 21.11 77.39
at Surat Thani province Branch 23.15 10.88 39.89
Leaf 231 1.08 3.97
Total 70.36 33.07 121.25
6-year-old Stem 9.40 4.42 16.19
at Songkha province Branch 4.00 1.88 6.90
Leaf 0.99 0.47 1.71
Total 14.40 6.77 24.80
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Table 3 Allometric equations for estimating the stem volume of the 10-year-old Dalbergia cochinchinensis

plantation in Surat Thani province and 6-year-old D. cochinchinensis plantation in Songkla province.

Plantation Allometric equation R?
10-year-old at Surat Thani province Vover bark = 0.00009 x (DBH? x H)***! 0.9861
Viinder bark = 0.00008 x (DBH? x H)**" 0.9694
Vover bark = 0.0001 x DBH**** 0.9822
Vinder bark = 0.0001 x DBH**"* 0.9742
6-year-old at Songkla province Voer bark = 0.00010 x (DBH? x H)*®# 0.9723
Viinder bark = 0.00009 x (DBH? x H)*#%° 0.9731
Viover bark = 0.0002 x DBH**** 0.9866
Vinder bark = 0.0001 x DBH**** 0.9887
Remarks:  Vgyer bark = over-bark stem volume (m?) Vunder bark = Under-bark stem volume (m?)
DBH = Diameter at breast height (cm) H = Total height (m)
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