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ABSTRACT

Doi Ngaem plant genetic protection area in Mae Fah Luang University is a mixed
deciduous bamboo forest over an estimated land area of approximately 1,115 rai. In the past, this
forest area was degraded due to farming. The forest area has been subsequently restored
naturally, with the University providing plant genetic protection and conservation of biodiversity.
This study aimed to investigate the plant community structure, species diversity, estimation of
biomass, and carbon stock value evaluation. Ten temporary sample plots of size 20 meters x 50
meters each, were constructed and data were collected, which included a survey of the tree and
bamboo species. The data were used to determine the importance value index (IVI) of plants,
diversity index, above ground biomass, carbon stock and its valuation using allometric equations,
and the carbon credit trading in 2022.

The forest had 55 species in 45 genera and 26 families, with a density of 128.96 tree/rai.
The species with the most significant VI were Wrightia pubescens, Vitex canescens, and
Gigantochloa hosseusii of 29.23, 28.48, and 27.64, respectively. The Shannon-Wiener index (H') was
3.12, with a total biomass of 93.02 t/ha, and total carbon stock of 48.31 tC/ha (carbon credit),
which was a relatively high value. This accounted for a traded value in the EU carbon market
(EUA) of 156,542.18 baht and in the California market (CCA) of 52,396.16 baht, accounting for a
total carbon dioxide absorption of 177.30 tCO.e/ha. The results of this study can be used to study
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the various approaches to manage the current climate change issues related to forest ecosystem
restoration, and to study carbon stock to assess the traded economic value in the carbon market.
This also includes pushing such areas to enter the greenhouse gas emission reduction project
under the CDM (Clean Development Mechanism) of Thailand in the future.

Keywords: Doi Ngaem; Carbon credit; Allometric equation; Plant genetic conservation project
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Figure 1 (A) Study area in the Mueang Chiang Rai District, Chiang Rai Province, Thailand. (B)

Boundary of the Doi Ngam Plant Genetic Protection Area in the Mae Fah Luang

University, Chiang Rai Province.
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Table 1 Qualitative data of the dominant tree species in the Doi Ngaem plant genetic protection area at the Mae Fah Luang University, Chiang Rai

province.
Basal area RD RDo RF VI
No. Local name Botanical name Family name 2
(m“/ha) (%) (%) (%) (%)
1 Tungiu Wrightia pubescens Apocynaceae 1.03 12.90 5.85 10.48 29.23
2 N'WL?;EJ‘LJ Vittex canescens Lamiaceae 0.95 12.90 558 9.73 28.48
3 Trusany Gigantochloa hosseusii Poaceae 2.33 8.68 292 16.04 27.64
a4 Teignanoe Dendrocalamus membranaceus ~ Poaceae 294 5.33 292 12.41 20.67
5 PYASO Schleichera oleosa Sapindaceae 1.08 7.57 5.26 6.46 19.29
6 mLﬁEJu‘ViH Terminalia phillyreifolia Combretaceae 1.54 5.58 5.26 6.82 17.66
7 é’;‘uu Cratoxylum formosum subsp. Hypericaceae 0.77 8.19 292 5.00 16.11
pruniflorum
8 mﬂ%mm Albizia odoratissima Fabaceae- 1.48 2.48 4.09 291 9.48
Mimosoideae
9  wWalug Croton persimilis Euphorbiaceae 0.56 3.85 2.92 1.71 8.48
10 auawinn Terminalia bellirica Combretaceae 1.00 2.23 4.09 1.77 8.10
11 Auan Mallotus philippensis Euphorbiaceae 1.06 1.61 4.68 1.35 7.64
12 nsvilunswna Dalbergia cana Fabaceae- 0.85 4.09 0.58 2.76 7.43
Papilionoideae
13 wauwan Microcos tomentosa Malvaceae 0.62 2.36 3.51 1.16 7.03
14 uzwhae Antidesma sootepense Phyllanthaceae 0.61 273 292 1.31 6.96
15 uadn Fernandoa adenophylla Bignoniaceae 0.89 1.99 2.92 1.40 6.31
16 vomanin Erythrina subumbrans Fabaceae- 2.00 0.99 292 1.57 5.49
Papilionoideae
17 mzﬂﬁgﬂ Garuga pinnata Burseraceae 2.10 0.99 2.34 1.65 4.98
18 uznandiu Adenanthera pavonina Fabaceae- 1.46 1.12 1.75 1.29 4.16

Mimosoideae

(§992) 26-G1 (2)1Y BUjgVELBMEELEELLE
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Table 1 (continued)

No. Local name Botanical name Family name Basazl area RD RDo RF M
(m*/ha) (%) (%) (%) (%)
19 nzlRpu Huberantha cerasoides Annonaceae 1.07 0.99 1.75 0.84 3.59
20 aanlulug Lagerstroemia loudonii Lythraceae 1.19 0.62 2.34 0.58 3.54
21 Aeudn Vitex peduncularis Malvaceae 1.80 0.62 1.75 0.88 3.26
22 mﬂaﬂmﬁyau Canarium subulatum Burseraceae 1.64 0.62 1.75 0.80 3.18
23 uzuulu Protium serratum Burseraceae 0.93 1.12 1.17 0.82 3.11
24 wizld1Sesvin Heteropanax fragrans Araliaceae 1.72 0.74 1.17 1.02 293
25 @y Microcos paniculata Malvaceae 1.11 0.87 1.17 0.76 2.80
26 Uﬁmjﬂﬂ Pterocarpus macrocarpus Fabaceae- 1.94 0.62 1.17 0.95 274
Papilionoideae
27 Usung Sterculia guttata Malvaceae 0.65 0.99 1.17 0.51 2.68
28  don Hibiscus macrophyllus Malvaceae 0.59 0.50 1.75 0.23 2.48
29 wzgn Siphonodon celastrineus Celastraceae 0.46 0.50 1.75 0.18 243
30 nauvy Picrasma javanica Simaroubaceae 0.93 0.62 1.17 0.46 2.25
31 niwadiy Litsea glutinosa Lauraceae 0.56 0.74 1.17 0.33 2.24
32 ANaN Albizia chinensis Fabaceae- 231 0.37 1.17 0.68 222
Mimosoideae
33 AW Dolichandrone serrulata Bignoniaceae 1.25 0.50 1.17 0.49 2.16
34 ugne Lepisanthes rubiginosa Sapindaceae 0.37 0.50 1.17 0.15 1.81
35 @A Macaranga gigantea Euphorbiaceae 1.42 0.50 0.58 0.56 1.64
36 ATLUNLNSYU Lagerstroemia cochinchinensis Lythraceae 0.88 0.25 1.17 0.17 1.59
37 i Dillenia pentagyna Dilleniaceae 0.88 0.25 1.17 0.17 1.59
38 leudlug Dendrocalamus brandisii Poaceae 2.56 0.25 0.58 0.50 1.34
39 AZLWLUNLAY Lagerstroemia calyculata Lythraceae 5.76 0.12 0.58 0.57 1.27
40 W ERUTI Alstonia scholaris Apocynaceae 4.73 0.12 0.58 0.46 1.17

(2202) 26-G. (2)1p A13sa104 JO \euinor ley |
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Table 1 (continued)

Basal area RD RDo RF VI
No. Local name Botanical name Family name 5
(m*/ha) (%) (%) (%) (%)
41 uznay Staphylea cochinchinensis Staphyleaceae 4.66 0.12 0.58 0.46 1.17
42 uznanih Spondias pinnata Anacardiaceae 4.60 0.12 0.58 0.45 1.16
43 alevn Dimocarpus longan Sapindaceae 0.77 0.25 0.58 0.15 0.98
44 $nam Semecarpus cochinchinensis Anacardiaceae 2.00 0.12 0.58 0.20 0.91
45 uwmflevdes Ficus hispida Moraceae 1.49 0.12 0.58 0.15 0.86
46 \fauns Dalbergia lanceolaria Fabaceae- 1.40 0.12 0.58 0.14 0.85
Papilionoideae
a7 ﬂis‘ﬁm’]mw Dalbergia cultrata Fabaceae- 1.05 0.12 0.58 0.10 0.81
Papilionoideae
48 34"14@@8 Elaeocarpus floribundus Elaeocarpaceae 0.98 0.12 0.58 0.10 0.80
49 ﬂfﬁﬂiﬂ@ Diospyros glandulosa Ebenaceae 0.61 0.12 0.58 0.06 0.77
50  wznde Diospyros martabanica Ebenaceae 0.49 0.12 0.58 0.05 0.76
51 %t Dalbergia oliveri Fabaceae- 0.57 0.12 0.58 0.06 0.76
Papilionoideae
52 udlu llex umbellulata Aquifoliaceae 0.37 0.25 0.58 0.15 0.75
53 L?Tsm'\lau Bauhinia viridescens Fabaceae- 0.39 0.12 0.58 0.04 0.75
Papilionoideae
54 fWaanian Ardisia polycephala Primulaceae 0.39 0.12 0.58 0.04 0.75
55 9y Streblus asper Moraceae 0.38 0.12 0.58 0.04 0.75
Sum. 78.13 100.00 100.00 100.00 300.00

Remarks: VI = importance value index, RD = relative density, RF = relative frequency, RDo = relative dominance
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Table 2 Above-ground biomass and carbon stock in the Doi Ngaem plant genetic protection area

at the Mae Fah Luang University, Chiang Rai Province.

Above-ground biomass (t/ha)

Carbon stock (tC/ha)

Plot S B L Total S B L Total
1 4.09 1.85 0.08 5.72 2.05 0.93 0.04 3,01
2 11.79 4.04 0.30 15.50 5.89 2.02 0.15 8.06
3 9.35 4.44 0.17 13.28 4.67 222 0.08 6.98
4 16.20 3.94 03¢ 2014 8.10 1.97 0.17 10.26
5 3.35 0.69 0.12 4.04 1.68 0.35 0.06 2.08
6 8.02 2,67 0.22 1051 4.01 133 0.11 5.45
7 4.83 171 0.13 6.42 2.42 0.86 0.07 3.34
8 3.55 1.14 0.11 4.60 177 0.57 0.06 2.40
9 4.26 2.58 0.06 6.53 213 1.29 0.03 3.45
10 4.31 2.19 0.09 6.26 2.15 1.10 0.04 3.30

Sum.  69.74  25.19 161 9302 3487  12.63 0.81 48.31

Remarks: S = stem, B = branch, L = leaf
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Table 3 Estimation of carbon stock of Woody Plants in the Doi Ngaem Plant Genetic Protection

Area at the Mae Fah Luang University, Chiang Rai Province.

Plot Above-ground Biomass Carbon stock Carbon stock value (Baht)

(t/ha) (tCOz/ha) EUA CCA
1 5.72 3.01 9,753.508 3,264.592
2 15.50 8.06 26,117.366 8,741.731
3 13.28 6.98 22,617.769 7,570.382
4 20.14 10.24 33,181.368 11,106.120
5 4.04 2.08 6,739.965 2,255.931
6 10.51 5.45 17,660.006 5,910.972
7 6.42 3.34 10,822.829 3,622.504
8 4.60 2.40 7,776.883 2,602.997
9 6.53 3.45 11,179.270 3,741.808
10 6.26 3.30 10,693.214 3,579.121
Sum 93.02 48.31 156,542.178 52,396.156

Remarks: EUA is the official market of the European Union of May 3, 2022 equal to 3,340.37 Baht/tCO,
CCA is voluntary market in California of May 3, 2022 equal to 1,084.58 Baht/tCO;
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