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in Lower Montane Evergreen Forest in Community Forests, Mae Hong Son Province

Lamthai Asan0k1’4, Penpilai Piankhitl*, Waralee Srikuel, Kunthaphong Kruamal, Kattisak Numtasao4,

Jiraporn Pakketanangl’z, Suphalak Siri"”’, Yuwadee Ponpitukl’3, Itsaree Howpinjail’2, and Torlarp Karnyol‘4

Received: 5 March 2026 Revised: 19 May 2026 Accepted: 23 May 2026

ABSTRACT

Background and Objectives: Lower montane forest (LMF) is indispensable in mountain ecosystems; it was important for
carbon sequestration in forest ecosystems and mostly found that in northern Thailand. The areas where this forest type is located
in the national forest reserve, are often found that inhabited by hill tribe communities, making the lower montane forest vulnerable
to encroachment and destruction. Therefore, to prevent this problem, the community forests have been established to enable local
communities to help protect these forest types. Despite several studies on the vegetation structure and carbon sequestration in
lower montane forest but mostly focused on the conservation area. This leads to a lack of data in national forest reserves,
especially community forests. As well as the study of the limitation’s factors of carbon storage in such a plant community is also
limited. Therefore, this study aims to investigate the vegetation structure characteristics, carbon sequestration, and environmental
factors that affect carbon sequestration in lower montane forest areas that are managed as community forests.

Methodology: This study was conducted in the lower montane forest located in community forests of Ban La-Oob, Ban Dong
Kao, Ban Dong Mai, and Ban Tun, at Huai Hom Subdistrict, Mae Lan Noi District, Mae Hong Son Province. Twelve - 0.16 ha
(40 x 40 meters) of purposive sampling plots were established to cover the community forest area of four villages. The diameter
at breast height (DBH) and total height of all trees within the DBH = 4.5cminthe sample plots were measured. Cluster analysis
was performed to classified sub-communities. Plant community characteristics were analyzed for each sub-community,
including diversity index (H'), density (D), basal area (BA), and importance value index (IVI). We also analyzed biomass, carbon
sequestration, and carbon dioxide sequestration of each sub-community. Furthermore, the relationship between carbon
sequestration of lower montane forest with the factors of topographical as elevation above mean sea level, aspect, and slope,
moreover the plant community characteristics as BA, D, H' and number of species were analyzed using a Generalized Linear
Mixed Model (GLMM) with the “Ime4 package” and “MuMin package”, respectively, in R version 4.2.2.

Main Results: We found that a total of 138 tree species, 99 genera, and 54 families were founded including 2,548 trees. The tree
density and basal area were 1,327 trees ha'and29.93m’ha’, respectively. The Shannon-Wiener index (H ') was high (H '=4.1 8).
Plant communities can be divided into four sub-communities, three of which are secondary forest which dominated by Alstonia

glaucescens (LMF-ALGL), Eurya nitida (LMF-EUNI) and Ostodes paniculate (LMF-OSPA), and one sub-community of
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primary forest of lower montane forest dominated by Castanopsis diversifolia LMF-CADI). The forest structure and carbon
sequestration varied among sub-community types. First, the sub-community of lower montane forest dominated by Alstonia
glaucescens (LMF-ALGL) showed that 76 species 65 genera and 40 families were found. The Shannon-Wiener index (H’) was
3.64 with tree density and basal area were 2,014.58 trees ha' and 45 m’ ha”, respectively. The biomass, carbon sequestration,
and carbon dioxide sequestration values were 238.48+34.45. tha', 112.08+16.19 tC eq ha" and 410.98+59.36 tCo,eq ha,
respectively. Second, the sub-community of lower montane forest with Eurya nitida (LMF-EUNI) showed that 65 species 54
genera and 33 families were found. The Shannon-Wiener index (H') was 3.46 with tree density and basal area were 1,472.91
trees ha' and 25.91 m” ha’, respectively. The biomass, carbon sequestration, and carbon dioxide sequestration values were
175.57+41.30 tha', 82.52+19.41 tC eq ha” and 302.57+71.18 tCo2eq ha ", respectively. Third, the sub-community of lower
montane forest with Ostodes paniculata (LMF-OSPA) showed that 73 species 62 genera and 37 families were found. The
Shannon-Wiener index (H ,) was 3.81 with tree density and basal area were 887.50 trees ha' and 28.41 m’ha’, respectively. The
biomass, carbon sequestration, and carbon dioxide sequestration values were 266.99+28.50 t ha', 125.48+13.39tC eq ha" and
460.12+49.11 tCo2eq ha', respectively. Fourth, the sub-community of lower montane forest with Castanopsis diversifolia
(LMF-CADI) showed that 59 species 46 genera and 30 families were found. The Shannon-Wiener index (H ’) was 3.36 with tree
density and basal area showed that 1,229.16 trees ha and 29.85 m’ ha’, respectively. The biomass, carbon sequestration, and
carbon dioxide sequestration are shown 245.63+16.02 t ha', 115.44+7.53tC eq ha" and 423.30+27.61 tCo,eq ha', respectively.
Furthermore, the carbon sequestration of the lower montane forest in the study areas had negatively significantly with the
elevation above mean sea level (p < 0.001), but positively significantly with the slope (p<0.05) and basal area (p<0.001).
Indicating the carbon sequestration of LMF is positively associated with high elevations, steep slopes, and large basal areas.

Conclusion: This study indicates that community forests of Huai Hom subdistrict, Mae Hong Son Province, consist of secondary
lower montane forest. These forests maintain high biodiversity and possess significant carbon sequestration capacity. However,
alongside tree growth, topographic factors such as elevation and slope remained crucial determinants of carbon sequestration.
Therefore, topography must be taken into consideration when managing lower montane community forests to enhance their

carbon sequestration efficiency.

Keyword: Community forest management, carbon sequestration, climate change
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Figure 1 Study area and sample points of lower montane forest in Mae La Noi District, Mae Hong Son Province
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Figure 2 The dendrogram of stand clustering of lower montane forest in Mae La Noi District, Mae Hong Son Province:
lower montane forest with Alstonia glaucescens (LMF-ALGL), lower montane forest with Eurya nitida (LMF-EUNI), lower

montane forest with Ostodes paniculate (LMF-CADI) and lower montane forest with Castanopsis diversifolia(LMF-OSPA)
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Table 1 Plant community characteristics of lower montane forest and sub-community of lower montane forest with Alstonia

glaucescens, LMF-ALGL), lower montane forest with Eurya nitida, (LMF-EUNI), lower montane forest with Castanopsis

diversifolia, LMF-CADI) and lower montane forest with Ostodes paniculata (LMF-OSPA) in Mae La Noi District, Mae

Hong Son Province.

Community characters Total LMF-ALGL LMF-EUNI LMF-CADI LMF-OSPA
Number of species 138 76 65 59 73
Number of genera 99 63 54 46 62
Number of Family 54 40 33 30 37
Shannon-Wiener index 4.18 3.64 3.46 3.36 3.81
Basal area (m*ha') 29.93 45 2591 29.85 28.41
Stem density (stem ha™) 1,327.08 2,014.58 1,472.91 1,229.16 887.5

3. 79880801 UIVITLAVAINDHS
(Castanopsis diversifolia) 1A U (LMF-CADI) N U

[ a

9 9 a J 9
mu’m%uﬂllmu 59 BUA 46 ANA 30 WA %Tﬂ]lll
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Y 9 1 4 dy d' Y o
INNY 1,229.16 AUABLINAT WUNYHIAA (BA)
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Table 2 Top five ranking based on IVI of tree in lower montane forest and sub-community of lower montane forest with
Alstonia glaucescens, (LMF-ALGL), lower montane forest with Eurya nitida, (LMF-EUNI), lower montane forest with
Castanopsis diversifolia, LMF-CADI) and lower montane forest with Ostodes paniculata (LMF-OSPA) in Mae La Noi

District, Mae Hong Son Province; including density (D; stems ha"), dominant (Do, m’ha’), frequency (F; %) and importance

value index (IVI, %).

Community Species D Do F VI
Whole areas Schima wallichii 64.06 2.77 91.67 16.52
Castanopsis diversifolia 65.10 3.03 41.67 16.15
Alstonia glaucescens 61.46 1.10 75.00 10.30
Persea gamblei 58.85 1.08 83.33 10.24
Castanopsis tribuloides 30.21 1.77 66.67 9.97
other 1,327.08 29.93 3,775 300
LMF-ALGL Alstonia glaucescens 158.33 3.20 133.33 17.75
Schima wallichii 100.00 4.38 133.33 17.46
Castanopsis tribuloides 62.50 4.00 100.00 14.08
Persea gamblei 141.67 2.20 100.00 14.00
Wendlandia paniculata 156.25 1.43 133.33 13.72
other 2,014.58 45.00 4,800 300
LMF_EUNI Eurya nitida 162.50 3.55 100.00 27.40
Schima wallichii 93.75 3.93 100.00 24.19
Xerospermum noronhianum 106.25 0.91 100.00 13.40
Aporosa nigricans 97.92 0.69 100.00 11.96
Alstonia glaucescens 79.17 0.93 100.00 11.61
other 1,472.91 2591 3,766.66 300
LMF_CADI Castanopsis diversifolia 233.33 10.94 100.00 58.48
Schima wallichii 60.42 2.77 100.00 17.04
Litsea grandis 47.92 1.82 100.00 12.81
Persea gamblei 58.33 1.23 100.00 11.69
Balakata baccata 43.75 1.71 66.67 11.19
other 1,229.16 29.85 3,533.33 300
LMF_OSPA Ostodes paniculata 93.75 1.58 100.00 18.36
Beilschmiedia gammieana 37.50 2.93 100.00 16.77
Mitrephora tomentosa 50.00 1.98 100.00 14.82
Lithocarpus thomsonii 28.13 2.22 100.00 13.22
Celltis tetrandra 31.25 1.56 100.00 11.24
other 887.5 28.41 4,500 300
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Table 3 Biomass and carbon stock in lower montane forest and sub-community of lower montane forest with Alstonia

glaucescens, LMF-ALGL), lower montane forest with Eurya nitida, (LMF-EUNI), lower montane forest with Castanopsis

diversifolia, LMF-CADI) and lower montane forest with Ostodes paniculata (LMF-OSPA) in Mae La Noi District, Mae

Hong Son Province

Community LMF-ALGL  LMF-EUNI  LMF-CADI  LMF-OSPA Total p-value
Biomass (tha')  238.48+34.45° 175.57+41.30" 245.63+16.02° 266.99+28.50° 232.19+43.83  <0.05
C (tCha™) 112.08+16.19  82.52+19.41°  115.44+7.53"  125.48+13.39" 109.13+20.60  <0.05
Co, (tCo,eqha’)  410.98+59.36"  302.57+71.18° 423.30427.61°  460.12+49.11°  400.15+75.54  <0.05
DBH (cm) 14.18+1.10% 12.75+1.64° 15.34+1.63" 16.59+2.60" 14.67+2.09 <0.05
Height (m) 10.2120.49™ 9.46+1.03 12.30+1.40° 12.41+1.04° 11.03+1.57 <0.05

Remark: Different lowercase letters in the table indicate significant differences among treatments at the p < 0.05 level, which is

statistically significant.
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(Table 4)

Table 4 Environmental factors in lower montane forest and sub-community of lower montane forest with Alstonia

glaucescens, (LMF-ALGL), lower montane forest with Eurya nitida, (LMF-EUNI), lower montane forest with

Castanopsis diversifolia, LMF-CADI) and lower montane forest with Ostodes paniculata (LMF-OSPA) in Mae La Noi

District, Mae Hong Son Province, values shown are means=S.E. values.

Community LMF-ALGL  LMF-EUNI  LMF-CADI  LMF-OSPA  p-value
Topographic (Physical factors)
Aspect (degree) 93.90+129.13  231.02+53.73  237.17+202.73  218.88+0.0 <0.05
Elevation (m) 1222.25+17.50°  1135+88.89"  1126+41.56™ 1064+0.0" <0.05
Slope (%) 52.79+12.12°  39.49+14.53"  51.51£7.650°  35.89+10.72b°  <0.05
Community structure (Biotic factors)
Basal area (Ba; m’ha') 33.7546.13° 22.5743.15°  29.84+1.36" 29.39+3.37" <0.05
Density (D; tree ha™) 1510.754481.23  1473+203.18  1229.33+243.19  968.66+281.6
Shannon-Index (H') 3.0740.20" 3.04+0.31% 2.93+0.05 3.48+0.43" <0.05

Number of species 239.25+77.54

235.66+32.53

196.66+38.88 155.00£59.32

Remark: Different lowercase letters in the table indicate significant differences between groups at the p < 0.05 level, which is

statistically significant.
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Table 5 Generalized Linear Model (GLM) analyzed the relationship between the carbon sequestration value of lower

montane forest with the environmental factors and community characteristics factors.

Factors Estimate Std. z-value p-value
Aspect -1.694 1.139 -1.487

Elevation -264.725 29.409 -9.002 < 0.001***
Slope 15.032 4.58 3.282 <0.05 *
Basal area (Ba; m’ha) 104.385 7.87 13.263 < 0.001%**
Shannon-Index (H’) 19.278 17.034 1.132

Number of species -9.285 5.548 -1.674

Remark: Lowercase letters indicate * = significant at 0.05 level (p < 0.05), ** = highly significant at 0.01 level (p < 0.01), ***

= very highly significant at 0.001 level (p < 0.001), and ns = not significant at 0.05 level (p > 0.05).
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