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ABSTRACT

This study aimed to quantitatively characterize the seedling community in two forest types: mixed deciduous
forests (MDF) and deciduous dipterocarp forests (DDF), under invasion by Chromolaena odorata. Seedling community
characteristics were recorded from 60 temporary sampling plots of size 1 m x 1 m, which were systematically located
in Nam Tok Tat Sai Rung Forest Park, Chiang Rai province. The study identified 24 and 17 species seedling tree species
in the areas of MDF and DDF invaded by C. odorata, respectively. These species were from 23 genera and 16 families
and 16 genera and 13 families of MDF and DDF, respectively. The seedling tree densities were 16,538 and 5,000 stems/ha,
respectively. It was also not found that almost all the areas in MDF and DDF were invaded by C. odorata. The identified
seedlings were from 17 species, 16 genera, 13 families, and 8 species, 7 genera, and 6 families in the two forest types,
respectively, with seedling densities of 12,884 and 10,576 stems/ha, respectively. Comparing the biomass of the invaded
areas, it was found that the highest biomass was in the community of C. odorata, followed by the understory vegetation
and tree seedlings, respectively. Conversely, in the non-invaded areas of MDF, the seedling tree biomass was higher than
in the community of C. Odorata, which was different from that in the DDF. However, the biomass of the understory
vegetation in both MDF and DDF was lower than that of the community of C. odorata. The invasion of C. odorata had
a significant impact on tree species such as Shorea obtusa, Shorea siamensis, Syzygium oblatum, and Castanopsis
acuminatissima. It was found that very few seedlings could establish in the dense growth of C. odorata areas compared
to the non-invaded areas. Therefore, sustainable management practices should consider establishing structural tree
planting to enhance the chances of successfully establishing native tree species with high importance value index, as
well as studying tree species that are resistant to the invasion of such non-native species. These measures will help
increase the appropriate quantity of tree seedlings to maintain the ecological system of specific forest communities.
Furthermore, raising awareness and disseminating knowledge about the impact of invasive species among the future
stakeholders is crucial to ensure a sustainable use of the area.
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Figure 1 Map of the random systematic plot survey established in the Nam Tok Tat Sai Rung Forest Park.
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Table 1 Density of seedling (stems/ha) in the C. odorata community.
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1,250 fusawanans (Table 1)

(Albizia odoratissima) nsgNAU (Millettia brandisiana)
UseqUn (Pterocarpus macrocarpus) wazsy 11y o

(Phyllanthus emblica) lngnnviiadaavuikiuyiniy

MDF DDF
No. Species Family
Density Density
1 Diospyros variegata EBENACEAE 3,461.54 (25.71) 0 (0)
2 Stereospermum neuranthum BIGNONIACEAE 1,730.77 (15.76) 0 (0)
3 Vitex pinnata LABIATAE 1,730.77 (16.30) 0 (0)
4 Protium serratum BURSERACEAE 1,346.15 (19.45) 0(0)
5 Baccaurea ramiflora PHYLLANTHACEAE 1,346.15 (4.39) 0 (0)
6 Albizia odoratissima FABACEAE 1,153.85 (7.52) 1,250.00 (12.88)
7 Millettia brandisiana FABACEAE 769.23 (15.67) 1,250.00 (25.76)
8 Pterocarpus macrocarpus FABACEAE 576.92 (8.78) 1,250.00 (12.88)
9 Antidesma sootepense EUPHORBIACEAE 576.92 (3.14) 0(0)
10 Lagerstroemia cochinchinensis LYTHRACEAE 384.62 (5.64) 0(0)
11 Canarium subulatum BURSERACEAE 384.62 (3.76) 0 (0)
12 Phyllanthus emblica PHYLLANTHACEAE 384.62 (3.76) 1,250.00 (12.88)
13 Syzyegium oblatum MYRTACEAE 384.62 (3.76) 0 (40.15)
14 Mallotus philippensis EUPHORBIACEAE 384.62 (3.76) 0 (0)
15 Allophylus cobbe EUPHORBIACEAE 192.31 (1.88) 0 (0)
16 Schleichera oleosa SAPINDACEAE 192.31 (8.14) 0 (0)
17 Anogeissus acuminata COMBRETACEAE 192.31 (5.02) 0(12.88)
18 Schima wallichii THEACEAE 192.31 (5.64) 0(0)
19 Ficus hispida MORACEAE 192.31 (3.76) 0 (0)
20  Chukrasia tabularis MELIACEAE 192.31(1.88) 0 (0)
21 Colona flagrocarpa MALVACEAE 192.31 (1.88) 0 (0)
22 Tetrameles nuduflora TETRAMELACEAE 192.31 (1.88) 0 (0)
23 Bauhinia saccocalyx FABACEAE 192.31 (3.76) 0(12.88)
24 Aporosa villosa EUPHORBIACEAE 192.31 (1.88) 0 (0)
Total 16,538.46 5,000.00

Remark: The values enclosed in parenthesis denote the importance value index (IVI) for each tree species.
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Table 2 Density of seedlings (stems/ha) in the Mixed Deciduous Forest (MDF) and Dry Dipterocarp Forest (DDF).

MDF DDF
No. Species Family
Density Density

1 Castanopsis acuminatissima FAGACEAE 3,846.15 (13.83) 0(0)

2 Protium serratum BURSERACEAE 2,307.69 (19.45) 769.23 (17.42)
3 Millettia brandisiana FABACEAE 1,153.85 (15.04) 961.54 (25.76)
4 Pterocarpus macrocarpus FABACEAE 961.54 (8.78) 0(0)

5  Schleichera oleosa SAPINDACEAE 769.23 (8.14) 0 (0)

6  Diospyros variegata EBENACEAE 576.92 (25.71) 0(0)

7 Vitex pinnata LABIATAE 576.92 (16.30) 0(0)

8  Tectona grandis LABIATAE 576.92 (5.64) 0 (0)

9 Stereospermum neuranthum BIGNONIACEAE 384.62 (15.67) 384.62 (12.88)
10 Alangium chinense CORNACEAE 384.62 (2.51) 0 (0)

11 Shorea obtusa DIPTEROCARPACEAE 192.31 (1.88) 2,307.69 (21.97)
12 Schima wallichii THEACEAE 192.31 (5.64) 0(0)

13 Lagerstroemia cochinchinensis LYTHRACEAE 192.31 (5.64) 0(0)

14 Spondias pinnata ANACARDIACEAE 192.31 (1.88) 0 (0)

15 Ficus hispida MORACEAE 192.31 (3.76) 0 (0)

16  Shorea siamensis DIPTEROCARPACEAE 192.31 (1.88) 1,153.85 (17.42)
17 Bauhinia saccocalyx FABACEAE 192.31 (3.76) 576.92 (12.88)
18  Syzygium oblatum MYRTACEAE 0 (3.76) 3,846.15 (40.15)
19 Anogeissus acuminata COMBRETACEAE 0 (5.02) 576.92 (12.88)

Total 12,884.62 10,576.92
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Table 3 Frequency of seedlings (%) in the Chromolaena odorata community.

MDF DDF
No. Species Family
Frequency (IVI) Frequency (IVI)
1 Diospyros variegata EBENACEAE 13.46 (25.71) 0 (0)
2 Stereospermum neuranthum BIGNONIACEAE 9.62 (15.76) 0(0)
3 Vitex pinnata LABIATAE 9.62 (16.30) 0(0)
4 Protium serratum BURSERACEAE 7.69 (19.45) 0 (0)
5 Baccaurea ramiflora PHYLLANTHACEAE 5.77 (4.39) 0 (0)
6  Albizia odoratissima FABACEAE 5.77 (7.52) 12.50 (12.88)
7 Millettia brandisiana FABACEAE 5.77 (15.76) 12.50 (25.76)
8  Pterocarpus macrocarpus FABACEAE 3.85(8.78) 12.50 (12.88)
9  Lagerstroemia cochinchinensis LYTHRACEAE 3.85 (5.64) 0 (0)
10 Canarium subulatum BURSERACEAE 3.85(3.76) 0 (0)
11 Phyllanthus emblica PHYLLANTHACEAE 3.85(3.76) 12.50 (12.88)
12 Syzygium oblatum MYRTACEAE 3.85(3.76) 0 (40.15)
13 Aporosa villosa EUPHORBIACEAE 3.85(1.88) 0(0)
14 Mallotus philippensis EUPHORBIACEAE 1.92 (3.76) 0 (0)
15  Antidesma sootepense EUPHORBIACEAE 1.92 (3.14) 0(0)
16 Allophylus cobbe EUPHORBIACEAE 1.92 (1.88) 0(0)
17 Schleichera oleosa SAPINDACEAE 1.92 (8.14) 0 (0)
18  Anogeissus acuminata COMBRETACEAE 1.92 (5.02) 0(12.88)
19 Schima wallichii THEACEAE 1.92 (5.64) 0 (0)
20 Ficus hispida MORACEAE 1.92 (3.76) 0 (0)
21 Chukrasia tabularis MELIACEAE 1.92 (1.88) 0 (0)
22 Colona flagrocarpa MALVACEAE 1.92 (1.88) 0 (0)
23 Tetrameles nuduflora TETRAMELACEAE 1.92 (1.88) 0 (0)
24 Bauhinia saccocalyx FABACEAE 1.92 (3.76) 0(12.88)
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Lludiandndass dnsduiudausssunfves wazdl
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Table 4 Frequency of seedling (%) in the Mixed Deciduous Forest (MDF) and Dry Dipterocarp Forest (DDF).

MDF DDF
No. Species Family
Frequency Frequency
1 Millettia brandisiana FABACEAE 7.69 (15.04) 12.50 (25.76)
2 Diospyros variegata EBENACEAE 577 (25.71) 0
3 Schleichera oleosa SAPINDACEAE 5.77 (8.14) 0
4 Stereospermum neuranthum BIGNONIACEAE 3.85 (15.67) 12.50 (12.88)
5 Protium serratum BURSERACEAE 3.85(19.45) 12.50 (17.42)
6  Vitex pinnata LABIATAE 3.85 (16.30) 0
7 Pterocarpus macrocarpus FABACEAE 1.92 (8.78) 0
8  Castanopsis acuminatissima FAGACEAE 1.92 (13.83) 0
9 Tectona grandlis LABIATAE 1.92 (5.64) 0
10 Alangium chinense CORNACEAE 1.92 (2.51) 0
11 Shorea obtusa DIPTEROCARPACEAE 1.92 (1.88) 12.50 (21.97)
12 Schima wallichii THEACEAE 1.92 (5.64) 0
13 Lagerstroemia cochinchinensis LYTHRACEAE 1.92 (5.64) 0
14 Spondlias pinnata ANACARDIACEAE 1.92 (1.88) 0
15 Ficus hispida MORACEAE 1.92 (3.76) 0
16  Shorea siamensis DIPTEROCARPACEAE 1.92 (1.88) 12.50 (17.42)
17 Bauhinia saccocalyx FABACEAE 1.92 (3.76) 12.50 (12.88)
18  Syzygium oblatum MYRTACEAE 0(3.67) 12.50 (40.15)
19 Anogeissus acuminata COMBRETACEAE 0(5.02) 12.50 (12.88)

Remark: The values enclosed in parenthesis denote the importance value index (IVI) for each tree species.
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Table 5 Comparison between the plant biomass estimated for the Mixed Deciduous Forest (MDF) and Dry

Dipterocarp Forest (DDF) affected by the Chromolaena odorata presence community.

Above-ground biomass

Mixed Deciduous Forest (MDF)

Dry Dipterocarp Forest (DDF)

(kg/ha)

MeanzS.D.

Mean#S.D.

Plant biomass in Chromolaena odorata community

Chromolaena odorata
Seedling
Undergrowth plants

819.85+189.31
161.49+21.02
305.89+27.35

626.58+54.11
277.54+27.40
71.54+16.00

Plant biomass in mixed deciduous and deciduous dipterocarp forest

Seedling
Undergrowth plants

213.45+14.30
138.51+21.84

117.33+13.91
28.20+2.89
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