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ABSTRACT

Background and Objectives: Doi Chiang Dao Biosphere Reserve has been officially declared as the fifth
Biosphere Reserve of Thailand, representing a critically important terrestrial ecosystem due to its significant
number of endangered and endemic plant species. This designation highlights its crucial role in biodiversity
conservation at both national and global scales. However, the area faces increasing threats from human
activities, habitat degradation, and biological invasions. Among these threats, invasive alien plant species are
particularly concerning due to their rapid spread and potential to disrupt local ecosystems, negatively affecting
native biodiversity. Understanding the presence and impact of invasive plants is essential for effective
conservation management. Thus, this study aimed to comprehensively examine diversity, distribution, and
assess the status and severity of invasive alien plants along the nature trails within the Doi Chiang Dao
Biosphere Reserve in Chiang Mai Province.

Methodology: The research employed a systematic sampling plot approach along a clearly defined elevational
gradient. Sampling plots measuring of 1x1 m’ were systematically established every 100 meter above sea
level, ranging from the lower altitudinal limits up to the higher altitudinal zones within the study area. This
sampling protocol resulted in a total of 34 distinct plots covering various elevational habitats and ecosystems.
Within each sampling plot, detailed data collection was performed, documenting all plant species encountered
regardless of their growth forms or life histories, including herbs, shrubs, grasses, and other vegetation types.
Plant data collection involved comprehensive photographic documentation, precise counts of individual plants
per species, and careful specimen collection for later taxonomic identification. Subsequent plant identification
was rigorously conducted using reference materials and confirmed with experts when necessary. Identified
species were systematically analyzed to quantify density and abundance, calculate indices of species diversity

and importance value, and classify invasive alien species according to established guidelines provided by
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Thailand’s Office of Natural Resources and Environmental Policy and Planning and the Department of
National Parks, Wildlife, and Plant Conservation.

Main Results: The detailed botanical survey identified a total of 73 plant species belonging to 64 genera and
34 families within the sampled plots, indicating a substantial degree of floristic richness and diversity with an
overall diversity index of 2.672. Among these identified species, seven invasive alien plant species from seven
genera and four families were specifically recognized, contributing to an invasive species diversity index of
0.647. The most significant invasive alien species identified based on their ecological impact and calculated
importance values were Ageratina adenophora, Bidens pilosa, and Commelina benghalensis. Additional
invasive alien plant species recorded included Tithonia diversifolia, Imperata cylindrica, Parochetus
communis, Sida acuta, and Malvastrum coromandelianum. The analysis of distribution patterns revealed that
invasive alien plant species were predominantly observed at elevations around 1,500 meters above sea level.
At this elevation, four invasive species exhibited particularly high occurrence rates, namely Ageratina
adenophora, Tithonia diversifolia, Imperata cylindrica and Bidens pilosa, each having respective importance
values of 14.24%, 8.42%, 9.72%, and 4.52%, respectively. This indicated that mid-elevation zones within the
reserve were particularly vulnerable to biological invasions. Assessments of invasiveness severity, based on
species density and their ecological importance, demonstrated that Ageratina adenophora was classified as
highly invasive, significantly threatening native plant communities. The species Bidens pilosa and Imperata
cylindrica showed moderate invasiveness levels, while Sida acuta, Malvastrum coromandelianum, and
Tithonia diversifolia were categorized as severely invasive, though at a slightly lesser intensity compared to
Ageratina adenophora. The Parochetus communis was the least invasive species detected, presenting minimal
ecological disturbance. The presence and spread of invasive alien plant species within the Doi Chiang Dao
Biosphere Reserve have significant implications for biodiversity conservation. Invasive plants compete
directly with native and endemic species for essential resources such as nutrients, light, water, and space,
potentially disrupting native ecological processes and reducing habitat quality for local flora and fauna.
Human-mediated activities, including tourism, agricultural practices, and other anthropogenic disturbances,
were identified as probable contributing factors to the dispersal and proliferation of these invasive plants.
Furthermore, invasive alien plants can significantly alter ecosystem functions such as nutrient cycling,
hydrology, soil erosion patterns, and even increase fire susceptibility. The dominance of invasive species at

mid-elevational ranges suggests ecological niches that are highly vulnerable, possibly due to disturbed habitats
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and favorable climatic conditions. Effective management strategies must therefore consider specific ecological
dynamics, elevational gradients, and potential anthropogenic drivers to mitigate the spread and establishment
of invasive plants.

Conclusion: The results of this extensive study clearly indicated that invasive alien plants are widespread
along the nature trails within the Doi Chiang Dao Biosphere Reserve, particularly at mid -elevation areas.
Species of Ageratina adenophora emerged as the most severely invasive species, presenting an immediate and
substantial threat to local biodiversity. Therefore, it is critical to establish targeted management practices,
including early detection, regular monitoring, physical removal, public awareness campaigns, and strict
control measures. By implementing comprehensive management strategies, stakeholders can mitigate the
adverse impacts of invasive plants and effectively safeguard the ecological integrity and biodiversity of the

Doi Chiang Dao Biosphere Reserve for future generations.
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Table 1 Criteria for classifying the invasion levels of invasive alien plants based on Poopath (2013)

Description IV Value Status Symbol
Alien plants that require human care, have
poor natural reproduction, and do not spread - - Non-invasive Ex
beyond cultivated areas.
Very low population and limited spread,
<5 - Minimally invasive Invl
rarely found, relatively rare in the ecosystem.
Low population and limited spread, generally or <5 but among the top 5
>5-10 Low invasive Inv2
found but not abundant in the ecosystem. highest IV values
Moderate population and spread, commonly or 5 - 10 but among the top 5
>10-20 Moderately invasive Inv3
found in the ecosystem. highest IV values
Moderate population and spread, commonly and IV value is not among
>20 Highly invasive Inv4
found in the ecosystem but not dominant. the top 5 highest
High population and widespread, becoming a and IV value is among the
>20 Very highly invasive Inv5

dominant species in the ecosystem.

top 5 highest
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Table 2 List of plant species found along the nature trail in the Doi Chiang Dao Biosphere Reserve, Chiang Mai

Province, at different elevation ranges; frequency (F, %), density (D, individualha), relative frequency (RF, %),

relative density (RD, %), and importance value index (IVI, %), respectively.

No. Botanical name Family F D RF RD IVI
Ageratina adenophora (Spreng.)
1 Asteraceae 70.59  326,764.71  12.00 40.64 52.64
R. M. King & H. Rob.
2 Bidens pilosa L. Asteraceae 35.29 50,294.12 6.00 6.25 1225
3 Commelina benghalensis L. Commelinaceae 38.24 45,294.12 6.50 5.63  12.13
4 Justicia procumbens L. Acanthaceae 20.59 44,705.88 3.50 5.56 9.06
5 Drymaria diandra Blume. Caryophyllaceae 14.71 45,882.35 2.50 5.71 8.21
6 Androsace axillaris (Franch.) Franch  Primulaceae 11.76 32,941.18 2.00 4.10 6.10
7 Isodon hispidus (Benth.) Murata Lamiaceae 8.82 21,176.47 1.50 2.63 4.13
Persicaria chinensis (L.) Nakai
8 Polygonaceae 17.65 8,529.41 3.00 1.06 4.06
var. chinensis
9 Arthraxon sp. Poaceae 14.71 11,470.59 2.50 1.43 3.93
10 Achyranthes aspera L. Amaranthaceae 11.76 14,705.88 2.00 1.83 3.83
11 Sedum sarmentosum Bunge. Crassuraceae 5.88 22,058.82 1.00 2.74 3.74
12 Cyanotis thwaitesii Hassk. Commelinaceae 14.71 9,117.65 2.50 1.13 3.63
13 Imperata cylindrica (L.) P.Beauv. Poaceae 11.76 9,411.76 2.00 1.17 3.17
14 Valeriana sp. Caprifoliaceae 5.88 15,294.12 1.00 1.90 2.90
15 Actinoscirpus grossus (L. f.) Cyperaceae 14.71 2,941.18 2.50 0.37 2.87
16 Carex baccans Nees. Cyperaceae 8.82 7,941.18 1.50 0.99 2.49
17 Sida acuta Burm. f. Malvaceae 11.76 3,823.53 2.00 0.48 2.48
18 Impatiens chiangdaoensis T. Balsaminaceae 11.76 3,529.41 2,00 044 244
19 Croton stellatopilosus H. Ohba Euphorbiaceae 8.82 6,176.47 1.50 0.77 2.27
20 Torenia sp. Linderniaceae 2.94 13,235.29 0.50 1.65 2.15
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Table 3 Distribution of plant species along the nature trail at the Doi Chiang Dao Biosphere Reserve,

Chiang Mai Province.

Elevation Total plant species Native species Invasive alien species

(m a.s.L.) Species Individuals Species  Individuals % Species Individuals %
1,400 17 170 16 54 31.76 1 116 68.24
1,500 21 77 17 61 79.22 4 16 20.78
1,600 7 171 4 37 21.64 3 134 78.36
1,700 13 299 10 238 79.60 3 61 20.40
1,800 6 188 4 67 35.64 2 121 64.36
1,900 13 765 10 316 41.31 3 449 58.69
2,000 11 199 8 85 42.71 3 114 57.29
2,100 14 189 11 125 66.14 3 64 33.86
2,200 30 676 27 398 58.88 3 278 41.12
Total 73 2,734 69 1,381 50.51 4 1,353 49.49
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Table 4 Species list base on IVI (%) and status of invasive alien plants at different elevation levels along the nature trail in the Doi Chiang Dao

Biosphere Reserve, Chiang Mai Province.

Malvastrum
Elevation Ageratina Adenophora Bidens pilosa Imperata cylindrica Sida acuta Tithonia diversifolia ~ Parochetus communis
coromandelianum
(m a.s.l.)
VI Status VI Status VI Status VI Status VI Status VI Status IVI Status
1,400 65.99 Very High 16.53 Moderate
1,500 14.24 Moderate 4.52 Minimally 9.72 Low 8.42 Low
1,600 101.93 Very High 11.17 Moderate
1,700 15.35 Moderate 13.70 Moderate 11.35 Moderate
1,800 93.83 Very High 10.53 Moderate
1,900 75.95  VeryHigh  6.14 Low
2,000 7142 VeryHigh  6.89 Low 8.39 Low
2,100 2698  VeryHigh  10.58  Moderate
2,200 30.62 Very High 2737  Very High 2.37 Very Low
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