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Analysis of The Carbon Stock Area of Teak (Tectona grandis Linn.f.)

in Khun Mae Khum Mee Plantation, Phrae Province
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Kunthaphong Krueama', J iraporn Pakketanangl, and Torlarp Kamyoyf
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ABSTRACT

Study on biomass and carbon sequestration of teak aimed to apply geographic information system
(GIS) to assess the carbon sequestration of teak (Tectona grandis Linn.f.) in Khun Mae Khammi plantation,
Phrae Province. Sapmpling plots, 20 x 20 m, were emplogyed in different aged of teak plantation, total 81
plots. All teaks with total height larger than 1.30 m with diameter at breast height (DBH) over than 4.5 cm
were measured. Four teak aged classes were divided and potential of carbon storage was also predicted
based on Natural Breaks (Jenks) analysis.

The results showed that teak biomass and carbon storage depended on aged classes. The total
biomass of teak plantation was 32,153.38 tons/ha, equivalent to the total carbon storage amount of 15,112.09
tons carbon/ha. Carbon dioxide adsorption amount was 55,411.00 tons carbon/ha, while, the oxygen
emission was 40,298.91 tons of oxygen/ha. Moderate potential level of carbon storage was classified and
accounted of 29.67% of the total area. Instead of teak economic benefits, Khun Mae Kham Mee plantation
also acts as the important areas for carbon storage resources and help for climate change mitigation. Thus,
the economic tree plantation is suitable policy and needs to promote. It is not only provide sustainable

resource management but also improve the balance between soceity, economy and environment.

Keywords: Geographic information system, Assessment carbon stock, Teak, Khun Mae Khum Mee

Plantation
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Table 1 Biomass and carbon stock of Teak in Khun Mae Khum Mee plantation.

Teak aged class Biomass (ton/ha)

Carbon stock (ton CO, /ha)

1-10 2,614.32 1,228.73
11-20 12,635.01 5,938.45
21-30 2,047.33 962.24
31-40 14,856.73 6,982.66
total 32,153.38 15,112.09

Table 2 Statistical test (One-Way ANOVA) on biomass and carbon stock of Teak.

Teak aged class

Average biomass (ton)

Average carbon stock (ton CO,)

1-10 97.57 45.86
11-20 467.96 219.94
21-30 341.22 160.37
31-40 825.37 387.93
P-Value 0.000 *** 0.000 ***

Note: Significant *** p < 0.001

[ <3 I'4 Y o dy ~ [l 1o
MINNAUAIS VB U I dn Wunau L
=S Z 1A = %
PUuwuNNaNUEaNUsAua s uana

Y
%an1w1uu¢1azmwua1q ﬁ@ﬂﬂéjﬂﬂﬂﬂi'lﬁlﬂu

=2 I [ U a S
ﬂTiﬁﬂ‘]&ﬂsluﬁ’JuﬂWﬁﬂ"UfN U UNTINTLIY

[

NIAMYIUYT (Phupasuk, 2010) U104

[

W11 991 IANIYIULYF (Thongfak, 2012) Uag



NsanssetinanethldidedIneg 6 (1): 1-12 (2565)

aruthlddn Sarianzien (Chumpukul, 2012)
A 1 1 o Id 1
partiosninaauthyuuddihiuaauih 1d
A X a o ' Yo
wsHgnIFelimsaaaevensszes Tugae liidn
01 21-30 1 AT nadu lidnaariosas
2 A o Y 1A =
FIUNan1IHYSvIBLIaTININaNAILDY
= o < 4 Y ] o
FANDINITANAVAISUOUAIULFUNY WA
Y
MSANEINAUUAYUNITANIU0S Kunching
A =) o <3 4 d? (Y]
(2016) ARYTWIMMIIANIAVAITUOUTIUDYA
) Y 9 = o
YIAFININVoIAY I aziiauullsAuay
A o 9 ~ Y o =2
¥iia vian1u Iavesdidu nlarinsanyn
v I o = A A~ dy
MSANNUMTUOU IUNIATININVDINTNTLD
9 D v o
137 Thyguauniednm dunoqu Janianzion
<3 ' [ 1 [
uaaalifiviud mssamsaduh ldfdneause
aamslasunlasanmgiionma’ladienis
@ 3 14 = .
AnAUAIsUeulugluI1a%301W (Pinyarat,
~ 1 [
2021) unuazdaalaoslUlugduo iy
2 IR g & o A
asveulasen ledguilunilalummSou
Ao w A ' ' ' Yo
nszanidiAy wie na1nanaruthlddn
aunsaseusimlymin sty
4 4
voanrsusulaoonladluusserniald

(Boonyanuphap & Kongmeesup, 2017) FIN15

9
o Y

= 4 A A 9 S
annuasueuiiun lanludegaiuiuiu
A A = dal A
HATUIHD391ANTAAAVRIN TRy TN

F

uloenisuyihuazsmdaaznislgnin

a4 A 2 5 '
AEATNNNUY FIaT0¥asevednIslaos

s
Asueuldlszuia 15% (FAO, 2006)
g v s & X X 4

uenInil Sruaudu ldamuun wuimizilgn
d‘d v d‘d 1 &
ninstanisnacusarisiuyanugau

4 a [ a
awysaivesau Usulgeanmgiona Uniles
-4

a ¥ I J o
ITUUAULAS U @aammﬂmmamusﬂy

ANUNAINHANIN T ININ (Bennet, 2008)

a [V d d
2. Bwnamsgadumasmsveulasenlasa
nazmsilanildeseandiouvadlsian
v I'4 4
MsgaguMsmsuou laoon ladves
Y o 1 v oY 4 J
13¥dn wud msgadumasuou laoen lad
1 L% o 4 4
590 UAUNINY 55,411 AUAITUDUAGAAS LAY
1 3}; A a @@ v Y
Tuaeguery 31-40 1 Nl5uransgagunies
o s A o
asvuou lasen ladu1niga (25,603.10 AU
14 4 9 (BN 3’1
MIVOUATNATT) T990901 TALNTIITUD Y 11-
127 waz 1-10 3 a9V (Table 3) LAz W29
3’; A a Y] (24
Fuoly 21-30 U DUTuramnisgaduniey
o s ¥ A
mivoulaoon laainuiooNga (Table 3)
~ [ a Y
vaznnisianilassoendiauvealsl
an nudinisdantaneeendausiu Ual
[ Y Y a 4 ]
10D 40,298.91 AUDBNTFIIUATNATT IUFI
Y
¥Uo1y 31-40 U Vi5u1mn1saailane
PONFIAUNINNGA (18,620.43 AUDDNFIIN/
Y
1enang) se9aaN Idlng9F eIy 11-12 g 1-
= o w ' ) a A
10 1 grwaray Taes19rue1y 21-30 1 U013
Yaaildosesngauiinuilosiiga (Table 3)
HAMSANH AU AYUNITANYIVO
Commercial Wood Innovation Office (2010) 7
< o ) 1 =
uaa i uaNuFuNus s HI19uIaF10 N
[ =Y v 4 4
nudsuamsgagunianiivoulaoen lad
waziSuiunisiantaceeandian 91n
= 1 a [ (24
nsAnEINUITuIMAITgAT DN
P ¢ A 4 . P
amsvoulasen lodavesniunarui eafns

gadmnssuih 18 wuaTusaed) woa.2sss,
Y o ddy ~ g/J

W.f.2543 Az W.A.2552 lddndNunnavua
4 4

61,767.04180A13, 65,817.92 18NN35 1AL

4 o . a
99,239.77 18AA15 MUAIAY FanvlTurang
[ [ J 4 1 [Y]
gagunigaisuoulasen laaininy

19,178,666 AUAIS VDI, 26,656,258 AUATI LD



NsanssetinanethldidedIneg 6 (1): 1-12 (2565)

@ 4 o w < Y
1ag 40,192,108 AUAITUDU ATNAIAU mu”lﬂ
1 1 1 H = Y 3 A @
’JﬂuLmazﬂf’sﬁfumqnmiﬂmﬂumnﬂﬂu

maeimsaanu 15 Tomi laammiz s

9
%

4 o
Fuo1g 21-30 I nazdalivesnunnlaos 131
;4

A dqv & mya 13 =
wWunIiauihuwild Aerreruery 31-40 1)
INNITNATDUANIVUANANNIADA
1 @ [
Tag 14 One-Way Anova WU11N15QAGF LN 19
P P ! , H]
asvoulasenlyavesnaazs19rueiglu

£
]

A A:; 1 o A A 1 [Y] 1 =
wuﬂmuﬂmuumm UANUUANA NN UBDYINY

9 w a

VedAymeada (p < 0.001) Taonmsgaduniey

o
]

4 s A A v v
msveu laoon ladmasunigadiulngeg

o

1 H) = (7 J
1uﬂnwumq 31-40 (1,422.39 AUAITUDU)

(4

uazn1sdanlaveponFaUYDILAALFIITY
91 UANULANANAUBINNTIAIAYNIIADA
(p<0.001) lagnistandasgoendiauimnae

d' U | 1 1 g’/ S A
mnigadIulngedluaasueiy 31-40 1 U

AVRALNIND 1,034.47 AUDBNTIY (Table 4)

Table 3 Carbon dioxide absorption and emission oxygen of Teak in Khun Mae Khum Mee plantation.

Teak aged class Carbon dioxide absorption (ton CO, /ha) Emission oxygen (ton O, /ha)
1-10 4,505.35 3,276.61
11-20 21,774.33 15,835.87
21-30 3,528.23 2,565.98
31-40 25,603.10 18,620.43
total 55,411.00 40,298.91

Table 4 Statistical test of carbon dioxide absorption and emission Oxygen in Teak plantation.

Teak aged class Average Carbon dioxide Average Emission
absorption (ton CO,) Oxygen (ton O,)
1-10 168.15 122.29
11-20 806.46 586.51
21-30 588.04 457.66
31-40 1,422.39 1,034.47
P-Value 0.000 *** 0.000 ***
Note: Significant *** p < 0.001
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Table 5 Classification of the potential level of the area of biomass, carbon stock (C), Carbon dioxide

absorption (CO,) and Emission oxygen (O,) by Natural Breaks (Jenks) analysis.

Density level Area (ha) % Biomass (ton) C (ton) CO, (ton) O, (ton)
Lowest 680.81 21.84 0.01-8.05 0.00-3.78 0.01-13.87 0.01-10.09
Low 914.55 29.34 8.06-15.83 3.79-7.44 13.88-27.27 10.09-19.84
Moderate 924.94 29.67 15.84-24.41 7.54-11.47 27.28-42.06 19.85-30.59
High 513.33 16.48 24.42-39.16 11.48-18.40 42.07-67.48 30.60-49.08
Very high 83.10 2.67 39.17-68.39 18.41-32.14 67.49-117.86 49.09-85.72

Table 6 Monetary value of Teak plantation for carbon credit in some countries.

Monetary value of carbon for each area (US$)

A

* Thailand* Singapore** Japan** South Africa** European** United Kingdom **
1-10 1,265.59 4,558.59 3,206.99 11,242.89 61,166.21 30,472.52
11-20 6,116.61 22,031.66 15,499.36 54,336.84 295,616.17 147,273.63
21-30 991.11 3,569.93 2,511.46 8,804.53 47,900.51 23,863.65
31-40 7,192.14 25,905.68 18,224.75 63,891.36 347,596.93 173,170.03
total 15,565.45 56,065.85 39,442.55 138,275.62 752,279.83 374,779.82

* Thailand Greenhouse Gas Management Organization: TGO (2022)

**The World Bank (2022)
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Figure 2 The distribution density for biomass, carbon stock,

dioxide absorption and emission oxygen of the study area.
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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.

Keywords: Plant community structure, carbon storage, dry dipterocarp forest, community forest

lDepartment of Plant and Soil Sciences, Faculty of Agriculture, Chiang Mai University, Chiang Mai Province 50200

2Department of Highland Agriculture and Natural Resources, Faculty of Agriculture, Chiang Mai University,
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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. NNUoA 1
17 Dalbereia cultrata Benth. L'ﬁﬂ@h 32
18 Dalbereia oliveri Prain FIHU Y 14
19 Dalbereia foliacea Benth. n3onsLi 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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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 1A 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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Relationship between vegetation structure and soil factors

in Ban Pee Community Forest, Phayao Province
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ABSTRACT

The study of plant community characteristics related to soil factors may help emphasize of forest
ecosystem management of Community Forest. This study is aimed to study the relationship between tree
species composition and soil factors in Ban Pee Community Forest, Phayao. Eighteen plots, 20 m x 20 m,
based on purposive sampling were set up. Tree species composition and soil properties were collected.
Cluster analysis and ordination between plant community and soil factors were setup by PC-Ord version 6.

The result showed that 126 species 100 genera and 41 families with the Shannon- Wiener index of
3.93. The cluster analysis revealed that 3 sub-communities were divided. First, mixed deciduous forest with
Afzelia xylocarpa community was determined by silt soil properties. Second, mixed deciduous forest with
Schleichera oleosa community was determined by clay pH and soil nutrient. Third, deciduous dipterocarp
forest with Dipterocarpus tuberculatus community was determined by sandy soil properties. Indicting soil
properties are important factors determined tree species composition in study sites. Therefore, the
Community Forest Management is not focus only on tree species, but also environmental factors especially
soil factors should be considered. Because forest structure changes highly correlate to soil properties

changes.

Keywords: Plant diversity, Soil properties, Limiting factors, Community Forest Management
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Figure 1 Boundary and location of sampling plots in Ban Pee Community Forest, Pha Yao province
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Figure 2 The dendrogram of stand clustering at Ban Pee Community Forest, Pha Yao province.

Table 1 Plant community characteristics of Ban Pee Community Forest, Pha Yao province.

Community characters Total MDF-AF MDF-SC DDF-DI
Tree
Number of species 126 55 44 56
Shannon-Weiner index 3.93 3.61 3.53 3.06
Basal area (m” ha') 47.70 54.62 55.86 38.42
Stem density (stems ha ') 817 663 544 1,069
Sapling
Number of species 51 21 17 28
Shannon-Weiner index 3.51 2.42 2.46 3.06
Stem density (stems ha) 6,112 6,134 7,200 5,550
Seedling
Number of species 44 14 18 21
Shannon-Weiner index 3.13 2.14 2.67 2.38
Stem density (stems ha™) 5,023 5,800 6,600 3,650
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Table 2 Top five ranking based on IVI of tree sapling and seedling in each sub-community at Ban Pee

Community Forest, Pha Yao province, including relative dominance (RDo, %), relative density (RD, %),

and relative frequency (RF, %).

Plant community Staged Species RDo RD RF IVI
Total Tree 1. Aporosa villosa 3.95 13.43 2.74 20.13
2. Dipterocarpus tuberculatus 9.01 6.63 2.4 18.05

3. Schleichera oleosa 10.14 3.06 3.09 16.3
4. Dipterocarpus obtusifolius 7.71 5.78 2.06 15.56
5. Pterocarpus macrocarpus 5.87 4.42 2.74 13.04

Sapling 1. Antidesma sootepense - 7.27 6.74 14.01
2. Diospyros variegata - 9.09 4.49 13.58
3. Afzelia xylocarpa - 10.9 1.12 12.03

4. Croton poilanei - 4.72 4.49 9.22

5. Diospyros ehretioides - 3.27 5.61 8.89

Seedling 1. Diospyros variegata - 15.92 5.88 21.81

2. Cratoxylum cochinchinense - 12.38 4.41 16.8
3. Antidesma sootepense - 8.4 7.35 15.76
4. Mallotus philippensis - 7.07 7.35 14.43
5. Croton poilanei - 7.07 4.41 11.49

MDF-AF Tree 1. Afzelia xylocarpa 22.07 2.51 3.12 27.71
2. Schleichera oleosa 13.53 5.03 3.12 21.69
3. Cananga brandisiana 6.16 7.54 6.2 19.96
4. Combretum punctatum 1.69 11.32 5.2 18.22
5. Lagerstroemia duperreana 6.53 6.91 2.08 15.53
Sapling 1. Afzelia xylocarpa - 32.6 3.84 36.45
2. Diospyros variegata - 16.3 7.69 23.99

3. Croton poilanei - 6.52 7.69 14.21
4. Aphanamixis polystachya - 7.6 3.84 11.45
5. Fernandoa adenophylla - 3.26 7.69 10.95
Seedling 1. Diospyros variegata - 33.33 15 48.33
2. Croton poilanei - 12.64 10 22.64
3. Mallotus philippensis - 8.04 10 18.04
4. Phyllanthus columnaris - 11.49 5 16.49
5. Afzelia xylocarpa - 11.49 5 16.49
MDF-SC Tree 1. Schleichera oleosa 18.79 8.04 4.68 31.52
2. Terminalia bellirica 13.81 3.44 4.68 21.95
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Table 2 (Continued)
Plant community Staged Species RDo RD RF IVI
3. Lagerstroemia calyculata 15.74 2.29 1.56 19.6
4. Anogeissus acuminata 4.44 5.74 4.68 14.875
5. Vitex canescens 1.66 5.74 6.25 13.66
Sapling 1. Antidesma sootepense - 23.61 18.18 41.79
2. Diospyros variegata - 13.88 9.09 22.97
3. Huberia cerasoides - 13.88 4.54 18.43
4. Dalbergia cana - 4.16 9.09 13.25
5. Elaeocarpus rugosus - 6.94 4.54 11.48
Seedling 1. Mallotus philippensis - 13.63 13.63 27.27
2. Antidesma sootepense - 12.12 9.09 21.21
3. Picrasma javanica - 7.57 9.09 16.66
4. Diospyros variegata - 10.6 4.54 15.15
5. Putranjiva roxburghii - 9.09 4.54 13.63
DDF-DI Tree 1. Dipterocarpus tuberculatus 25.18 11.4 5.34 41.93
2. Dipterocarpus obtusifolius 21.56 9.94 4.58 36.08
3. Aporosa villosa 3.9 22.51 5.34 31.76
4. Pterocarpus macrocarpus 10.18 7.3 5.34 22.84
5. Lithocarpus trachycarpus 3.29 4.97 3.81 12.08
Sapling 1. Lithocarpus trachycarpus - 9.0. 7.31 16.32
2. Diospyros ehretioides - 6.3 9.75 16.06
3. Mitragyna rotundifolia - 5.4 9.75 15.16
4. Quercus kerrii - 7.2 4.87 12.08
5. Phyllanthus columnaris - 7.2 4.87 12.08
Seedling 1. Cratoxylum cochinchinense - 38.35 11.53 49.89
2. Antidesma sootepense - 8.21 7.69 15.91
3. Beilschmiedia roxburghiana - 5.47 7.69 13.17
4. Gluta usitata - 8.21 3.84 12.06
5. Ixora grandifolia - 4.1 7.69 11.8
ﬂ1°]g"l|“b’1!’]j}1u?jlﬁ'@ﬁiﬂimﬁﬂ?ﬂ%ﬁﬂqﬂ’ ﬂ’ﬂll?hﬂi‘gf,:fﬂEjﬂlﬂu%ﬁﬂ%uﬁﬂuﬂﬂﬂi@ﬂﬁﬁ
wuluguidousen nuh dalvagnilnagqu Adodluldvuy Ao milealan uaasliifiui

Y a 9 1 o 1 3 o [ =
mwuﬂ"lumuﬂigmﬂnmﬂ LYY SN 819

13
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Yy 1 o oA

Research Center, 2013) uawia liniia 16w
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Table 3 Statistical test of three vegetation at Ban Pee Community Forest, Pha Yao province were compared

using ANOVA test. Sig., significance; NS, not significant, ***p < 0.001.

Soil condition MDF-AF MDF-SC DDF-DI Sig.
Sand (%) 42.84 4 10.78 41.84+4.32 53.34£9.11 NS
Silt (%) 30.00 + 6.32 27.5+1.91 24.12 +4.29 NS
Clay (%) 27.16 +5.47 30.66 + 3.41 22.53 +5.80 NS
pH 5.72+0.29" 6.67 + 0.43" 5.03+0.19° ok
OM 3.30 £ 1.07 5.49 £2.05 2.96 + 1.57 NS
N (%) 0.20 £ 0.04 0.26 +0.07° 0.15 +0.07 NS
P (mgkg") 544 +228° 21.70 + 13.60" 591+3.03" Hokk
K (mg kg™ 50.73 +27.46 66.25 + 50.04 34.27 +12.08 NS
Ca (mgkg") 649.33 +267.93" 1,600.05 + 684.11° 90.94 + 56.12° Ak
Mg (mg kg") 130.58 + 45.50 190.27 + 66.85 38.67 £27.52 NS

p
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Figure 3 The CCA ordination diagram representing the relationship between the vegetation of tree species

and the edaphic factors.
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ABSTRACT

Riverine forests are unique ecosystems that distribute among urban areas induced the forest patches.
Then, the conservation of mangrove ecosystems requires the sufficient data and information about the
characteristics of mangrove plants. This research aimed to clarify the species composition and structure of
mangrove communities at Plant Genetic Protection Area of RSPG - Bangpakong powerplant. The four
sample plots (A, B, C, D) of 10 x 50 m were set up across the coast of Bang Nang canal directed into the
remnant of mangrove forest.

The results showed that true mangroves species was found, 15 species 13 genera 10 families and
the others were 3 species 3 genera 2 families. The total density and basal area were 790 individual.ha” and
7.15 m’.ha’, respectively. Based on importance value index, Xylocarpus granatum J. Koenig, Excoecaria
agallocha L. Thespesia populniodes (Roxb.) Kostel. were dominance species in site A, B-C and D
respectively. The similarity index between the plots was intermediate value, 66.67 %. The low diversity
indicated that. The diversity index (H') of each plot was very low (ranged from 0.95 - 1.15), thus, the forest
restoration should been done for increasing high species diversity. In order to increase the natural

establishment of seedlings and saplings, mangrove forest area protection is urgently needed.

Keyword: Riverine forests, Bang Pakong river estuary, Mangrove conservation, Plants status
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Table 1 Species list of mangrove plants with habitat and location found at Bang Pakong Power Plant.

Family Botanical name Thai name Site Habitat Status
A B C D
Acanthaceae Avicennia marina (Forssk.) Vierh. Uauu T LC
% %
Avicennia officinalis L. Heruen \/ \/ T LC
Arecaceae Nypa fruticans Warm N P LC
% % %
Asteraceae Pluchea indica (L.) Less. ‘lltj: H LC
% %
Combretaceae Combretum quadrangulare Kurz asunun \/ \/ T LC
Euphorbiaceae Excoecaria agallocha L. mﬁjumm \/ \/ \/ T LC
Fabaceae Caesalpinia bonduc (L.) Roxb. aa C RL
%
Derris trifoliata Lour. DOULDUNSLA C LC
* * %
Pithecellobium dulce (Roxb.) Benth. USVWINA \/ T ExT
Flagellariaceae Flagellaria indica L. NERIGN C LC
% %
Lythraceae Sonneratia caseolaris (L.) Engl. ’511{_\{ T LC
% %
Malvaceae Heritiera littoralis Aiton weoulAnzia \/ \/ \/ \/ T TRT
Hibiscus tilliaceus L. 1lonzia ST LC
% *
Thespesia populneoides (Roxb.) Kostel. Twnziamuen \/ \/ \/ \/ ST LC
Thespesia populnea (L.) Sol. ex Corréa Tunziafudau ST LC
*
Meliaceae Xylocarpus granatum J. Koenig ASYUVN \/ \/ T TRT
Pteridaceae Acrostichum aureum L. sanzia \/ \/ \/ F LC
Salvadoraceae Azima sarmentosa (Blume) Benth. & Hook.f. HUIUWIAD \/ \/ C LC

Remark * Near the experiment plot

C = Climber, F =Fern, H= Herb, P =Palm, ST = Shrubby Tree, T = Tree

ExT = Exotic Tree, LC = Least Concern, RL = Rare (local), TRT = Type A Restricted Timber
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Figure 2 Mangrove plants at Bang Pakong Power Plant. A) Avicennia marina (Forssk.) Vierh. B) Avicennia officinalis L.
C) Nypa fruticans Wurmb D) Pluchea indica (L.) Less. E) Excoecaria agallocha L. F) Derris trifoliata Lour.
G) Flagellaria indica L. H) Sonneratia caseolaris (L.) Engl. 1) Heritiera littoralis Aiton J) Hibiscus tilliaceus
L. K) Thespesia populneoides (Roxb.) Kostel. L) Thespesia populnea (L.) Sol. ex Corréa M) Xylocarpus

granatum J. Koenig N) Acrostichum aureum L. O) Azima sarmentosa (Blume) Benth. & Hook.f.
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Figure 3 The three associate plants in mangrove. A) Caesalpinia bonduc (L.) Roxb. B) Combretum

quadrangulare Kurz C) Pithecellobium dulce (Roxb.) Benth.
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uaz ulas ¢ Site ) 1fludanuarqunzia
Tuvaziindag D) (Site D) (Hudean Tunzia
AU (Table 2)
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Table 2 Some dominance tree species, DBH = 14 ¢m, Density (individual.ha™) Basal area (m”.ha™)

importance value index (IVI, %) and Shannon diversity index (H')

Species Density Basal area IVl
Site A: H = 1.06
YUV (X. granatum J. Koenig) 500 1.49 160.06
waou'lanvia (H. littoralis Aiton) 180 0.76 88.46
wana (4. officinalis L.) 60 0.04 26.14
agunu (C. quadrangulare Kurz) 40 0.01 13.82
Twnzafue (7. populneoides (Roxb.) Kostel.) 20 0.02 11.52
Site B: H = 1.15
ﬂWjiJVI::L@ (E. agallocha L.) 360 4.43 177.11
Tungratuen (7. populneoides (Roxb.) Kostel.) 360 1.37 82.60
azunu (C. quadrangulare Kurz) 60 0.10 21.55
waow'lanzia (H. littoralis Aiton) 20 0.016 9.64
vz (P. dulce (Roxb.) Benth.) 40 0.01 9.49
Site C: H = 0.95
maunzia (E. agallocha L.) 480 16.02 166.18
Tungzramuen (7. populneoides (Roxb.) Kostel.) 400 3.28 100.94
wana (4. officinalis L.) 20 0.23 11.62
weow'lnnzia (H. littoralis Aiton) 20 0.06 10.77
YUV (X. granatum J. Koenig) 20 0.01 10.48
Site D: H = 1.15
Twnzafue (T, populneoides (Roxb.) Kostel.) 240 0.26 119.01
maunzia (E. agallocha L.) 240 0.32 104.49
aeYUU (X. granatum J. Koenig) 60 0.18 45.028
vaou lnnwia (H. littoralis Aiton) 40 0.02 31.47
Total (included other species) 790 7.15 300.00
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Vegetation structure characteristics and Gluta usitata (Wall.) Ding Hou site identification of deciduous
dipterocarp forest in Gluta usitata conservation and development of local knowledge

using lacquer sap under the Royal Initiative Project, Chiang Mai Province
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ABSTRACT

The study of plant community characteristics of Gluta usitata (Wall.) Ding Hou habitat related to
environmental factors that emphasize the potential of conservation and utilization of G. usitata lacquer sap in
natural forest. This study aimed to study the structure and habitat suitability of G. usitata in Project of G. usitata
conservation and development of local knowledge using lacquer sap under the Royal Initiative Project, Chiang Mai
Province. Thirty sample plots based on systematic sampling plot were set up. In each plot, all species composition
and environmental factors that affected G. usitata were collected.

The results showed that, 54 species 47 genera in 24 family were found with, and species diversity index
was 2.86. Stems density and basal area of tree were 1,386 stem ha' and 30.87 m’ha’', respectively. The cluster
analysis revealed that showed 4 stands; Dipterocarpus tuberculatus - Pinus merkusii stand (DPS), Castanopsis
diversifolia - Dipterocarpus tuberculatus stand (CDS), Dipterocarpus tuberculatus - Craibiodendron stellatum
stand (DCS), and Shorea siamensis - Lithocarpus sootepensis stand (SLS) were detected. The stems density and
basal area of G. usitata were showed that 93 stem ha'' and 2.57 m” ha", respectively. The relationship model
between environmental factors and G. usitata using linear regression analysis with high accuracy level (88 %)
shown that the positive significant factors included elevation, aspect, distance from river, temperature, pH, N, K,
and Mg. In contrast, the negative significant factors were slope, convexity, rainfall, organic matter, P, Ca, and clay.
The natural potential site identification for G. usitata using GIS can be divided into three levels; high, moderately
and low which covered areas of 4,392.33, 2,722.48 and 919.01 hectare, respectively. Thus, the management of
G. usitata for utilization and conservation should be considered the suitable environmental factors to increase the
G. usitata habitat suitability.

Keywords: Deciduous dipterocarp forest, Species diversity, Gluta usitata, Geographic Information Systems (GIS)
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Figure 2 The dendrogram of stand clustering at Omkoi National Forest, Chiang Mai Province.
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Table 1 Plant community characteristics of deciduous dipterocarp forest for overall data and each stand;

Dipterocarpus tuberculatus - Pinus merkusii stand (DPS) Castanopsis diversifolia - Dipterocarpus

tuberculatus stand (CDS) Dipterocarpus tuberculatus -

Craibiodendron stellatum stand (DCS) Shorea

siamensis - Lithocarpus sootepensis stand (SLS) at Omkoi National Forest.

Sub- stands
Community Characteristics
Overall data DPS CDS DCS SLS
Tree
Number of species 54 32 33 27 33
Genus 47 26 29 25 28
Family 24 18 20 15 17
Shannon-Weiner index (H") 2.86 2.38 2.75 2.52 2.87
Basal area (m” ha™) 30.87 11.25 6.38 8.72 4.53
Stem density (stems ha) 1,386 1,362 1,375 1,415 945
Sapling
Number of species 24 10 7 8 11
Shannon-Weiner index (H") 2.83 1.87 1.88 2.04 2.2
Stem density (stems ha) 920 909 933 400 2,100
Seedling
Number of species 30 21 18 19 16
Shannon-Weiner index (H") 2.71 2.51 2.51 2.32 2.33
Stem density (stems ha'') 11,080 13,927 10,333 9,644 7,600
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Figure 3 Diameter class of Deciduous Dipterocarp Forest (Overall data) and sub-community; Dipterocarpus tuberculatus

- Pinus merkusii stand (DPS) Castanopsis diversifolia - Dipterocarpus tuberculatus stand ( CDS) Dipterocarpus

tuberculatus - Craibiodendron stellatum stand (DCS) Shorea siamensis - Lithocarpus sootepensis stand (SLS) at Omkoi

National Forest.
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Figure 4 Diameter class of Gluta usitata in each stands; Dipterocarpus tuberculatus - Pinus merkusii stand (DPS),

Castanopsis diversifolia - Dipterocarpus tuberculatus stand ( CDS), Dipterocarpus tuberculatus - Craibiodendron

stellatum stand (DCS) and Shorea siamensis - Lithocarpus sootepensis stand (SLS) at Omkoi National Forest.
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Table 2 Meantstandard deviation of quatitative characteristic of Gluta usitata in Deciduous dipterocarp forest
(overall data) and each stands; Dipterocarpus tuberculatus — Pinus merkusii stand (DPS), Castanopsis
diversifolia - Dipterocarpus tuberculatus stand ( CDS), Dipterocarpus tuberculatus - Craibiodendron

stellatum stand (DCS) and Shorea siamensis - Lithocarpus sootepensis stand (SLS) at Omkoi National Forest.

Characteristic Overall data DPS CDS DCS SLS
DBH (cm) 15.03+1.39 14.1649.87 13.90+14.54  16.96+11.23 15.11+18.07
High (m) 7.45+0.75 8.09+4.05 7.60+4.50 7744365 6.38+3.96
Density (stem ha™) 93.00+85.55 108.33£90.66  62.50+47.87  82.14499.70  100.00+106.07
Basal Area (m’ ha™) 2.5742.75 2.5242.75 1.8843.13 2.63+2.80 4.04+3.98

Table 3 Descriptive of environmental factors of Gluta usitata in study sites at Omkoi National Forest.

Environmental Factors Mean Min Max
Elevation (m) 978.56 835.00 1138.00
Aspect (degree) 198.39 11.10 351.86
Slope (%) 0.22 0.01 1.12
Convexity (degree) 0.00 -0.09 0.16
Distance from river (m) 189.27 29.00 538.80
Average Temperature (C°) 33.27 27.15 38.15
Annual Rainfall (mm) 1130.28 1113.00 1153.00
Soil pH 5.38 4.83 5.89
OM (%) 1.10 0.29 2.54
N (%) 0.09 0.01 1.00
P (mgkg") 21.84 1.00 154.00
K (mg kg 101.12 31.00 203.00
Ca (mgkg') 362.48 50.00 967.00
Mg (mg kg') 140.52 35.00 298.00
Sand (%) 62.40 22.00 76.00
Silt (%) 21.52 12.00 36.00
Clay (%) 14.40 10.00 30.00
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