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ABSTRACT

Background and Objectives: Knowledge on plant community characteristics and environments in natural forest can
support conservation plan and promote carbon stock. Therefore, this study aimed to clarify the structural characteristics
and carbon stock of mixed deciduous forest (MDF) in protected area of plantation of North Forest Industry Organization.
Methodology: Fifteen of purposive sampling plots of 0.16 ha (40 m x 40 m) were established in five teak plantations. All
trees and physical environmental factors were collected for plant community analyzing and evaluated the carbon stock.
Results: The results showed that a total of 122 tree species, 88 genera, and 40 families from 2,246 trees individually was
found. The stems density and basal area were 935.83 trees ha” and 40.48 m” ha”, respectively, while, the species diversity
index was 3.57. The MDF can be classified into three stands: 1) Tectona grandis stand, (MDF-TEGR), dominated with tree
species such as Tectona grandis, Xylia xylocarpa, Pterocarpus macrocarpus, Terminalia phillyreifolia, and Lannea
coromandelica and was determined by elevation (ELEV), slope (SLPE), and distant from stream (DIST). Additionally,
there was a carbon storage value of 493.44 ton.ha”. 2) Pterocarpus macrocarpus stand, (MDF-PTMA), dominated with
tree species such as Pterocarpus macrocarpus, Cratoxylum formosum, Vitex peduncularis, Tectona grandis, and Litsea
glutinosa. 1t had not clear for determined factors, while, the carbon stock value was 157.03 ton.ha". And, 3) Millettia
leucantha stand, (MDF-MILE), dominated by Millettia leucantha, Lagerstroemia cochinchinensis, Spondias pinnata,
Millettia brandisiana, and Lannea coromandelica. The determined factor was temperature (TEMP) and the carbon storage
was 184.29 ton.ha .

Conclusion: The tree stands in MDF of protected area in teak forest plantation were differed relating to specific
environments, affecting the difference of carbon stock ability. Therefore, managing forest plantation for biodiversity

conservation and carbon stock should be concerned on relationship between plant community and environmental factors.

Keyword: Tree species diversity, limiting factors, economic plantation management, climate changes
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Figure 2 The dendrogram of stand clustering of mixed deciduous forest in teak forest plantation of the north

forest industry organization
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Table 1 Plant community characteristics of mixed deciduous forest and sub-community of Mixed deciduous

forest with Tectona grandis, (MDF-TEGR), Mixed deciduous forest with Pterocarpus macrocarpus, (MDF-

PEMA), and Mixed deciduous forest with Millettia leucantha, (MDF-MILE) in teak forest plantation of the

north forest industry organization

Community characters Total MDF-TEGR  MDF-PEMA MDF-MILE
Number of species 122 76 71 29
Shannon-Wiener index 3.57 2.99 3.36 2.11
Basal area (m”ha’) 40.48 21.01 10.60 9.52
Stem density (tree ha ) 935.83 796.09 1140.65 1035.42

9 1 v A o

Ad' a a 9 d‘d
LN@W%'I?‘EN'I%U@“?JWU‘VHJﬂ'lﬂﬂﬂlﬂ')'lll?ﬂ

De
2
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38.34,31.33,16.50 13.71 1A 11.25 A1UA1A 1
(Table 2)
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Table 2 Top five ranking based on IVI of tree in mixed deciduous forest and sub-community of Mixed

deciduous forest with Tectona grandis, (MDF-TEGR), Mixed deciduous forest with Prerocarpus

macrocarpus, (MDF-PEMA), and Mixed deciduous forest with Millettia leucantha, (MDF-MILE) in teak

forest plantation of the north forest industry organization, including basal area (BA; m’ ha_l), density (D,

tree ha''), and importance value index (IVI, %).

Plant Community Species BA D IVl
Total Tectona grandis 11.11 162.08 47.52
Millettia leucantha 2.97 107.92 20.50
Pterocarpus macrocarpus 3.13 77.08 19.00
Xylia xylocarpa 1.60 33.75 9.77
Lagerstroemia cochinchinensis 1.74 29.58 9.66
MDF-TEGR Tectona grandis 10.37 274.21 88.22
Xylia xylocarpa 1.29 55.46 16.43
Pterocarpus macrocarpus 1.18 48.43 15.56
Terminalia phillyreifolia 1.52 42.18 15.29
Lannea coromandelica 0.49 23.43 8.053
MDF-PT Pterocarpus macrocarpus 1.95 192.19 38.34
Cratoxylum formosum 1.68 150.00 31.34
Vitex peduncularis 0.82 64.06 16.50
Tectona grandis 0.74 59.38 13.72
Litsea glutinosa 0.45 53.13 11.26
MDF-MILE Millettia leucantha 2.58 460.42 77.14
Lagerstroemia cochinchinensis 1.50 122.92 33.14
Spondias pinnata 1.39 85.42 28.38
Millettia brandisiana 0.48 110.42 21.29
Lannea coromandelica 0.78 41.67 17.74

d' a ] Y A [ [

WeNvsaseny linsedeaudos
wu ny lddn (MDF-TEGR) imsnszaeveq
o a V4 QIg}/ a . . A
an uazriaiug 19AuAN (Climax species) 7
I (Y ' [ 1 1
Hudnvazvenhwaunaaludiulngnizag

9
Tumamiiovestlszimalng Tasvuilzilueg
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nuldasidinaundaaly 15y Useg
(Pterocarpus macrocarpus) N CRRETE (Afzelia
xylocarpa) WA (Xylia xylocarpa) 1a g 146
L?Juﬁ’u (Kaosa-ard, 1992) %1ﬂﬂ1‘iﬁﬂ‘l&l1ﬂl®ﬁ

v 4 H
Kamyo et al. 2016) Anw1lunufardn
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Figure 2 The data analysis showed CCA of environmental affecting tree species in mixed deciduous forest

in teak forest plantation of the north forest industry organization
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A0LINAT (Table 3)

Table 3 Biomass and carbon stock of each sub-community, mixed deciduous forest with Tectona grandis,

(MDF-TEGR), mixed deciduous forest with Pterocarpus macrocarpus, (MDF-PEMA), and mixed

deciduous forest with Millettia leucantha, (MDF-MILE). ABG and BLG are the above ground biomass and

below ground biomass, respectively.

Biomass Carbon stock
ABG BLG
Total
Sub- Stem Branch Leaf C Co,
Total Root biomass
Community (Ws) (Wb) (WD
(tha)  (tha') (tha') (tha') (tha') (tha') (tCha') (tCha’)

MDF-TEGR 181.09 37.96 6.39 225.45 60.87 286.32 286.32 493.44
MDF-PEMA 57.96 11.66 2.11 71.74 19.37 91.122 42.82 157.03
MDF-MILE 68.08 13.57 2.54 84.2 22.73 106.94 50.26 184.29

Total 65.3 13.42 2.42 81.07 21.88 102.96 48.39 177.43
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Appendix A. Count of 50 species with a total of = 5 stems in the 15 0.16 ha 40 x 40 plots in the teak

forest plantation of the north forest industry organization.

No. Name Code Total stems
1 Albizia odoratissima ALOD 20
2 Aporosa villosa APVI 14
3 Arfeuillea arborescens ARAR 31
4 Azadirachta indica AZIN 10
5 Barringtonia acutangula BAAC 23
6 Bombax anceps BOAN 43
7 Careya arborea CAAR 16
8 Canarium subulatum CASU 18
9 Chukrasia tabularis CHTA 9
10 Cratoxylum cochinchinense CRCO 10
11 Cratoxylum formosum subsp. Pruniflorum CRFO 96
12 Croton hutchinsonianus CRHU 17
13 Croton persimilis CRPE 8
14 Dalbergia cana DACA 20
15 Dalbergia cultrata DACU 17
16 Fernandoa adenophylla FEAD 12
17 Garuga pinnata GAPI 6
18 Gardenia sootepensis GASO 38
19 Grewia eriocarpa GRER 27
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Appendix A (continued)

No. Name Code Total stems
20 Holarrhena pubescens HOPU 9
21 Huberantha cerasoides HUCE 21
22 Irvingia malayana IRMA 19
23 Lagerstroemia cochinchinensis LACO 71
24 Lagerstroemia duperreana LADU 7
25 Lannea coromandelica LANC 56
26 Lagerstroemia villosa LAVI 13
27 Lepisanthes tetraphylla LETE 11
28 Markhamia stipulata MAST 35
29 Litsea glutinosa LIGL 23
30 Millettia brandisiana MIBR 84
31 Millettia leucantha MILE 259
32 Mitragyna rotundifolia MIRO 32
33 Microcos tomentosa MITO 20
34 Miliusa velutina MIVE 7
35 Phyllanthus emblica PHEM 9
36 Pterocarpus macrocarpus PTMA 185
37 Schleichera oleosa SCOL 8
38 Spondias pinnata SPPI 51
39 Stereospermum neuranthum STNE 11
40 Sterculia pexa STPE 22
41 Suregada multiflora SUMU 10
42 Tectona grandis TEGR 389
43 Terminalia phillyreifolia TEPH 55
44 Terminalia triptera TETR 7
45 unknown UNKN 11
46 Vitex canescens VICA 28
47 Vitex peduncularis VIPE 50
48 Walsura trichostemon WATR 26
49 Wrightia arborea WRAR 13
50 Xylia xylocarpa var. kerrii XYXY 81
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