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Plant Community Structure and Carbon Storage in a Dry Dipterocarp Community Forest with
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ABSTRACT

This study aimed to assess sustainable use of the Pluang leaves (Dipterocarpus tuberculatus) by
assessing its population in forest community, using amount, income to community, and environmental
influence on carbon storage of Dry Dipterocarp Community Forest at Tha Sa Lae village, Fang district,
Chiang Mai province. Plant community study was carried out using 20 sampling plots, each of size 40 x 40
m’, and arranged randomly over the community forest area 7,002.27 rai. In each plot, stem girths at 1.3 m
above ground and heights of all trees with height over 1.5 m were measured for calculating quantitative
characteristics of tree species, plant biomass and carbon amounts.

A total of 50 species (45 genera and 28 families) was found with density of 302 trees/rai. High
density of immature trees, saplings and poling, of D. tuberculatus was observed about 68%, but none for
the mature trees. This dominant speciese had the highest importance value index (52.05% of all species),
followed by Shorea obtusa and Gluta usitata. Species diversity index in the forest was quite low (SWI =
1.91). Plant biomass was calculated at 75,650.13 kg/ha and could store carbon as 37,377.19 kg/ha. (81.19%
of D. tuberculatus), involving soil carbon (10.875.98 kg/ha), thus the ecosystem carbon storage could
estimate to 48,253.17 kg/ha. In the year 2019, amounts of D. tuberculatus leaves used for making 2,324,464
Pai were about 13,946,785 leaves and using leaves were 13.65% of the total, with value of 3,951,590 baht

per year. The amount of loss carbon by cooecting D. tuberculatus leaves were 99,114.23 kg/year.
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Table 1 Species list and number of trees in the DDF

No. Family Species no. Botanical name Common name Tree of number
1 Anacardiaceae 1 Buchanania lanzan Spreng. VEUNH T 6
2 Gluta usitata (Wall.) Ding Hou Fnlvw 302
3 Semecarvus anacardium L.f. Snuu 8
2 Apocynaceae 4 Amphineurion marginatum (Roxb.) D.J.Middleton Tuninse 1
3 Bignoniaceae 5 Dolichandrone serrulata (Wall. ex DC.) Seem. unth 2
6 Stereospermum tetragonum DC. LLﬂI?]g]EJ 8
4 Burseraceae 7 Canarium subulatum Guillaumin SEIGHY 3
5 Clusiaceae 8 Garcinia cowa Roxb. ex Choisv BN 11
6 Combretaceae 9 Terminalia alata Roth bl ﬂﬂW 3
10 Terminalia chebula Retz. awe'lng 14
7 Dilleniaceae 11 Dillenia obovata (Blume) Hoogland Fu 29
8 Dinterocarnaceae 12 Dipterocarpus tuberculatus Roxb. WaN 4.116
13 Shorea obtusa Wall. ex Blume Lﬁi 878
9 Ebenaceae 14 Diospvros ehretioides Wall. ex G. Don A 5
10 Ericaceae 15 Craibiodendron stellatum (Pierre) W.W.Sm. 13318 16
11 | Fabaceae 16 Albizia odoratissima (L.£) Benth. NN 1
17 Dalbereia cultrata Benth. L'ﬁﬂ@h 32
18 Dalbereia oliveri Prain FIHU Y 14
19 Dalbereia foliacea Benth. EGUEEAT 4
20 Phvllodium longines (Craib) Schindl. avay 12
21 Pterocarpus macrocarpus Kurz Usza 5
22 Spatholobus parviflorus (DC.) Kuntze n3oNude 4
12 Fagaceae 23 Castanonsis diversifolia (Kurz) King ex Hook.f. Aol 1
24 Lithocarvus erandifolius (D.Don) S.N.Biswas nONNY 1
25 Ouercus kerrii Craib nOLNE 18
13 Lamiaceae 26 Vitex veduncularis Wall. ex Schauer mawiln 38
27 Vitex vinnata L. Auun 13
14 | Lecvthidaceae 28 Careva arborea Roxb. nszlau 2
15 Loganiaceae 29 Strvehnos nux-vomica L. weasle 12
16 Lvthrceae 30 Lagerstroemia macrocarna Wall. @uwﬁauﬂ 1
17 Malvaceae 31 Bombax anceps Pierre h 1
32 Colona flagrocarva (C.B.Clarke) Craib Yoo Y 6
18 Melastomataceae 33 Memecvlon scutellatum (Lour) Hook.&Arn. Lyﬁﬂﬂ% 14
19 Meliaceae 34 Walsura robusta Roxb. e 6
20 Moraceae 35 Artocarpus eomezianus Wall. ex Trécul HIANUY 4
21 Mvrtaceae 36 Svzveium cumini (L.) Skeels h 23
22 Ochnaceae 37 Ochna intecerrima (Lour.) Merr. VRN 14
23 Phvllanthaceae 38 Antidesma ghaesembilla Gaertn. uilvdan 2
39 Aporosa villosa (Lindl.) Baill. willeanaig 131
40 Bridelia retusa (L.) A.Juss. SIRTEYREY 40
41 Phvllanthus emblica L. 113"1]111‘]1@11 3
24 Pinaceae 42 Pinus merkusii Jungh. & de Vriese auaesly 28
25 Rubiaceae 43 Catunareeam spathulifolia Tirveng. Lﬁ A 22
44 Dioecrescis ervthroclada (Kurz) Tirveng. YZAULAY 1
45 Gardenia coronaria Buch.-Ham. MuNHaN 3
46 Gardenia obtusifolia Roxb. ex Hook.f. fMuentioy 164
47 Wendlandia tinctoria (Roxb.) DC. utane 6
26 Rutaceae 48 Harrisonia verforata (Blanco) Merr. AMuaum 1
27 Savnindaceae 49 Schleichera oleosa (Lour.) Merr. azade 1
28 Symplocaceae 50 Symplocos racemosa Roxb. wiloavew 24
Total 6,054
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Table 2 Quantitative characteristics of tree species in the DDF

Frequency Density BA Relative value (%) VI
No. Common name 5 (%)

(%) (tree/raied | (m'/ra)i Frequency | Density | Dominance 300
1 Nag 100 205.0 2.29 7.19 67.99 80.97 156.15 52.05
2 1fia 75 44.0 0.14 5.40 14.50 5.10 25.00 8.33
3 inlvg) 95 15.0 0.14 6.83 4.99 4.97 1679 | 5.60
4 Miloariaie 95 6.5 0.04 6.83 2.16 1.35 10.35 3.45
5 Aweniles 90 8.2 0.01 6.47 2.71 027 9.45 3.15
6 guaealy 30 1.4 0.10 2.16 0.46 3.45 6.07 2.02
7 Mileavawn 65 1.2 0.00 4.68 0.40 0.15 5.22 1.74
8 SIRYERTRYY 50 2.0 0.01 3.60 0.66 0.32 4.57 1.52
9 aue lne 55 0.7 0.00 3.96 0.23 0.12 4.31 1.44
10 mawin 45 1.9 0.01 3.24 0.63 0.25 4.11 1.37
11to 50 | Species 11 to 50 5 to 40 15.9 0.09 49.64 5.27 3.05 57.96 19.32
Total 1,390 302 2.83 100 100 100 300 100

Remarks; BA = Basal area, and IVI = Importance value index
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Table 3 Variable features of Dipterocarpus tuberculatus within 20 plots in the DDF

Species richness Tree density Dipterocarpus tuberculatus
Plot no. (tree/plot) (tree/rai) SWI Tree density Dominance IVI value
(% of all species) (% of all species) (% of all species)
1 12 262 1.22 80.53 85.99 83.26
2 21 298 2.32 47.32 54.13 50.72
3 14 266 1.58 71.43 67.15 69.29
4 9 182 1.57 71.43 83.02 77.22
5 8 217 1.29 76.96 73.65 75.30
6 12 340 1.56 68.24 79.72 73.98
7 8 276 1.51 59.06 80.82 69.94
8 12 223 1.37 78.48 90.39 84.43
9 13 259 1.18 80.69 89.10 84.90
10 15 265 1.09 85.66 82.57 84.11
11 18 423 222 39.48 70.72 55.10
12 19 375 1.72 72.53 89.44 80.99
13 14 363 1.67 68.87 85.08 76.97
14 15 349 1.42 75.93 90.54 83.23
15 19 254 1.80 68.11 81.23 74.67
16 17 333 1.46 77.18 82.32 79.75
17 17 312 2.10 65.06 77.48 71.27
18 12 254 1.12 83.86 87.12 85.49
19 10 321 0.79 89.41 92.09 90.75
20 13 482 1.55 38.17 73.62 55.90
Mean=S.D. 302 1.53 £ 0.38 69.92 +14.27 80.81 +9.37 75.36 + 11.02
Remark; SWI = Shannon-Wiener Index
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Figure 2 Population distribution of all tree
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Table 4 Amounts of plant biomass and stored carbon in the DDF

Species Common Plant biomass (kg/ha) Carbon storage (kg/ha)

No. name Stem Branch Leaf Root Total Stem Branch Leaf Root Total
1 NaN 40,135.32 | 11,245.42 1,576.61 8,466.04 61,423.38 |20,027.52 | 5,476.52 770.96 | 4,073.86 | 30,348.86
2 %ﬂiﬁiy‘ 2,452.68 721.62 91.29 509.91 3,775.50 | 1,223.89 35143 44.64 24537 1,865.33
3 auaesly 2,322.89 924.84 34.15 379.55 3,661.43 | 1,159.12 450.40 16.70 182.64 1,808.86
4 A 2,076.10 47531 112.30 515.58 3,179.29 | 1,035.97 23148 54.92 248.10 1,570.46
5 milen 502.61 119.84 25.61 119.11 767.17 250.80 58.36 12.52 57.32 379.01
6 guﬁu 241.95 80.17 6.50 45.36 373.98 120.73 39.04 3.18 21.83 184.78
7 ifiad 223.49 60.31 9.46 48.66 341.93 111.52 29.37 4.63 23.42 168.94
8 SIRTATRIY 140.28 35.20 6.69 32.53 214.70 70.00 17.14 3.27 15.65 106.06
9 nh 125.11 35.41 4.90 26.72 192.13 62.43 17.24 2.40 12.86 94.92
10 FITU 121.66 35.72 4.38 25.02 186.78 60.71 17.40 2.14 12.04 92.29
11-50 ‘Hﬁﬂ‘ﬁ 11-50 1,002.48 231.60 53.46 246.28 1,533.83 500.24 112.79 26.14 118.51 757.68
Total 49,344.56 | 13,965.45 1,925.35 | 10,414.77 75,650.13 (24,622.94 | 6,801.17 941.50 | 5,011.59 | 37,377.19

Table 5 Soil carbon amounts within 80 to 120 cm depth (3 soil pits) in the DDF

Soil depth Soil carbon (kg/ha)
(cm) Soil pit 1 Soil pit 2 Soil pit 3
0-5 1.888.72 1.120.10 1.381.07
5-10 605.85 769.01 763.84
10-20 958.24 791.37 1,191.52
20-30 1,113.28 775.67 1,182.16
30-40 1,299.71 846.36 1,051.05
40-60 2,309.59 1,402.12 2,027.63
60-80 2,501.56 1.360.32 1.845.88
80-100 1.910.48 1,185.30 -
100-120 1.,470.50 876.61 -
Total 14,057.92 9,126.86 9,443.15
Average 10,875.98
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