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Biomass and Carbon Storage of Four Forest Tree Species at
Prachuap Khiri Khan

Silvicultural Research Station, Prachuap Khiri Khan Province.
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ABSTRACT

This study is aimed to create biomass equation, and compare the biomass and carbon
storages of four forest tree Species, namely Pterocarpus macrocapus Kurz, Hopea odorata Roxb,
Azadirachta indica A. Juss and Azadirachta excelsa (Jack) Jacobs, at 21-year old at Prachuap
Khiri Khan Silvicultural Research Station, Prachuap Khiri Khan Province,Thailand. For each
tree species, a 20 m x 20 m sample plot were out and dimensions of all trees were measured
accordingly. In order to estimate tree biomass by using allometric equations, tree samples were
cut according to a stratified-clip technique and different parts of sample trees were taken for
carbon content analysis to assess the carbon storage in biomass.

The result indicated that the highest growth and biomass was observed in A. indica
followed by H. odorata , P. macrocapus , and A. excelsa. with the total biomass of 154.76, 131.81,
126.41 and 104.96 tonne/ha respectively. There was statistically significant difference among tree
species (P<0.05). In contrast, the average carbon contents in aboveground biomass (stem, branch
and leaf) were higher in tissues of H. odorata than in those of P. macrocapus, A. indica and A.

excelsa with the mean values of 48.79, 46.07, 45.55 and 45.12 % of dry weight respectively.
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There was statistically significant difference among tree species (P<0.01). The carbon storages
in tree biomass the same trend of biomass; A. indica had greatest carbon storage in the total
biomass (69.28 tonne/ha) followed by H. odorata (64.94 tonne/ha) P. macrocapus (57.78 tonne/
ha) and A. excelsa (46.73 tonne/ha), respectively. The findings also suggested that variation in
tree biomass production than carbon contents, was rather accounted for the difference in carbon

storage in these tree species.

Keywords: Carbon Storages, Pterocarpus macrocarpus, Hopea odorata, Azadirachta indica,

Azadirachta excelsa.
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Table 1 Growth and Survival Rate of 21- year - old Pterocarpus macrocarpus, Hopea odorata,
Azadirachta indica and Azadirachta excelsa planted at Prachuap Khiri Khan Silvicultural

Research Station.

. Survival Rate DBH Mean Annual Height Mean Annual
Species (%) (cm) Increment (m) Increment
° (cm/year) (cm/year)

Pterocarpus macrocarpus 57.50+13.28b 13.70+1.632  0.66+0.082  9.62+0.59¢ 0.46+0.03¢
Hopea odorata 72.75+8.26a  11.40+0.99t  0.54+0.05  10.79+0.52b 0.52+0.02b
Azadirachta indica 57.75+£8.05> 14.41+0.442  0.69+0.022  12.17+0.732 0.58+0.032
Azadirachta excelsa 73.00+6.27a  13.08+£0.262  0.62+0.012  11.64+0.412d  0.56%0.02ab
F-value 3.557* 6.745%* 6.952%* 14.875%* 16.30%**
P-value 0.048 0.006 0.006 0.00 0.00

Remarks: Values in column followed by the same letter are not significantly different at 0.05 level of
significance by Duncan’s new multiple range test (DMRT).

* difference significant at P < 0.05
**difference significant at P < 0.01
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Table 2 Allometric equations of 21- year - old Pterocarpus macrocarpus, Hopea odorata,
Azadirachta indica and Azadirachta excelsa planted at Prachuap Khiri Khan Silvicultural

Research Station.

Species Allometric equation Coefficient of determination (R)?2
Ws = 0.014(DBH2H)!.0261 R% =0.9954
Pterocarpus macrocarpus Wb = 0.00002(DBH2H) !.6481 R?=0.9926
WI = 0.0005(DBH2H)0.9987 R?=0.9663
Ws = 0.0246(DBH2H)0.993 R?=0.9923
Hopea odorata Wb = 0.0011(DBH2H)!.2029 R2=0.9011
WI = 0.0024(DBH2H)0.-8388 R2=0.7522
Ws = 0.0257(DBH2H)0.9657 R2=0.9962
Azadirachta indica Wb = 0.00007(DBH2H)!4593 R? =0.9896
WI = 0.0005(DBH2H)0-9921 Rz =0.9753
Ws = 0.0217(DBH2H)0.9672 R2=0.9930
Azadirachta excelsa Wb = 0.0051(DBH2H)0.7779 R2=0.9506
WI = 0.0166(DBH2H)0.5638 Rz =0.7639

Remarks: Ws = Biomass of stem (kg), Wb = Biomass of branch (kg), W1 = Biomass of leaf (kg), DBH
= Diameter at breast height (cm), H = Height (m)
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Figure 1 Biomass in different parts of 21 - year - old Pterocarpus macrocarpus , Hopea odorata,
Azadirachta indica and Azadirachta excelsa planted at Prachuap Khiri Khan Silvicultural

Research Station.
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Table 3 Carbon Content in different parts of 21- year - old Pterocarpus macrocarpus, Hopea

odorata, Azadirachta Indica and Azadirachta excelsa planted at Prachuap Khiri Khan

Silvicultural Research Station.

. Carbon Content (%)
Species

Stem Branch Leaf Average
Pterocarpus macrocarpus 45.20£2.36b 46.96+1.073b 46.05+0.862 46.07+1.05b
Hopea odorata 50.56+3.21a 48.9842.93a 46.8243.44a 48.79+1.382
Azadirachta indica 44.24+1.76b 45.25+1.31bc 47.16+0.382 45.55+0.750b
Azadirachta excelsa 44.08+1.58b 43.7241.21¢ 47.5540.59a 45.1240.57b
F-value 8.76%* 7.94%%* 0.62ns 14.03%*
P-value 0.001 0.002 0.612 0.000

Remarks: Values in column followed by the same letter are not significantly different at 0.05 level of
significance by Duncan’s new multiple range test (DMRT).

ns : not significant
* : difference significant at P < 0.05
** : difference significant at P < 0.01
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Figure 2 Carbon storage in different parts of 21 - year - old Pterocarpus macrocarpus, Hopea
odorata, Azadirachta indica and Azadirachta excelsa planted at Prachuap Khiri Khan
Silvicultural Research Station.
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Table 4 Biomass and Carbon storage of 21- year- old Pterocarpus macrocarpus , Hopea odorata, Azadirachta indica and Azadirachta

excelsa planted at Prachuap Khiri Khan Silvicultural Research Station.

MALI of Biomass Carbon Storage MALI of Carbon Storage

Biomass
(tonne/ha)

(tonne/ha/year)

(tonne/ha)

(tonne/ha/year)

Species

Total
2.75+0.41ab

Total Aboveground Total Aboveground
45.8046.79ab  57.78+8.55ab

6.02+0.89ab

Total Aboveground

126.41+18.63ab

Aboveground
100.32+14.79ab

2.18+0.32ab
2.50+0.40a

4.78+0.70ab
4.98+0.80ab
5.85+0.972

Pterocarpus macrocarpus

Hopea odorata

3.09+0.492

64.94+10.422

52.45+8.42a
54.62+9.072
36.79+3.78b

6.28+1.012b

131.814+21.17ab

104.61+16.802b

2.60+0.432  3.30+0.552

7.37+£1.232 69.28+11.502

154.76+25.69a
104.96+10.80b

122.83+20.39a

Azadirachta indica

1.75+0.18>  2.23+0.23b

46.73+4.81b

5.00+0.51b

3.96+0.41b

83.30+8.57b

Azadirachta excelsa
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4.20% 4.25% 4.81%* 4.60%* 4.77* 4.55%

4.26%*

4.26%*

F-value

0.028 0.029 0.020 0.023 0.021 0.024

0.029

0.029

P- value

Mean Annual Increment Values in column followed by the same letter are not significantly different at 0.05 level of significance by

MAI =

Remarks

Duncan’s new multiple range test (DMRT).
* . difference significant at P < 0.05

** - difference significant at P < 0.01
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