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Non-native plants that can cause adverse effects are otherwise known as invasive 
alien plant species which pose a major threat to plant biodiversity conservation and 
sustainability. This study is dedicated to determine the plant diversity and to assess 
the vulnerability of Quezon Protected Landscape, Southern Luzon, the Philippines 
to invasive alien plant species. Data from 90 10x10 m randomly established plots 
using the quadrat method showed that there are 318 plant species wherein 208 are 
native, 100 are non-native, and 10 are invasive. Results from the association of the 
physicochemical factors and the presence of invasive alien plant species through 
Spearman rho test revealed that most of the physicochemical factors have significant 
association except percent slope and hill shade. Soil pH, aspect and number of non-
native plants show positive association while soil moisture, leaf litter thickness, 
elevation, species richness, species evenness, plot species diversity index, and the 
number of native plants signify negative association. Differences between the plots 
of with and without invasive alien plant species in physicochemical factors indicate 
that most of the physicochemical factors have a significant difference between plots 
of with and without invasive alien plant species except percent slope, hill shade, 
and aspect. Lastly, the MaxEnt model exemplifies that the most suitable predicted 
conditions for invasive alien plant species are at the edges of boundary and buffer 
zones. This study implies that most of the physicochemical factors are linked to the 
presence of invasive alien plant species and Quezon Protected Landscape has a low 
vulnerability to invasive alien plant species invasion.
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INTRODUCTION

Non-native species have two fates after 
establishment: to cause no harm or to cause 
detrimental effects. Non-native species that can cause 
adverse effects are known as invasive alien species. 
Invasive alien species (IAS) is one of the most serious 
problems that the world is facing due to its threat on 
biodiversity, economic development, human health, 
and food security (CBD, 2009; Joshi, 2006; McNeely 
et al., 2001; Dickey et al., 2018). Biological invasions 
and climate change have continually initiate change 
(European Commission, 2013; CBD, 2009; Masters 
and Norgrove, 2010) that are one of the most difficult 
to reverse (EEA, 2012). Several studies are conducted 
about the impacts of invasive alien species worldwide 
on biodiversity, ecosystem services (Katsanevakis et 
al., 2014; Kumschick et al., 2014), human health and 
economic activities (Reaser et al., 2007; Schlaepfer 
et al., 2010; CBD, 2009; EEA, 2012). However, studies 
about the impacts of invasive alien species in the 
Philippines are few and superficial (Joshi, 2006). 
Philippines is one of the 17 mega diverse countries 
in the world (Keong, 2015) because of its archipelagic 
nature that favours geographical isolation and 
endemism (Persoon and Weerd, 2006; PTFCFI, 2015) 
but island ecosystems are very vulnerable to invasive 
alien species that may cause population regressions 
and extinctions especially to the endemic species 
(Reaser et al., 2007; CBD, 2009). Philippines is also 
considered as one of the 10 world’s most threatened 
forest hotspots (ACB, 2010 as cited in Keong, 2015). 
Quezon Protected Landscape (QPL) is a tropical 
rainforest (DENR CALABARZON, 2013) situated at 
within the southern Sierra Madre mountain range in 
the Philippines (Dagamac et al., 2014). Few accounts 
are available about the studies conducted at QPL 
which include plasmodial slime molds (Dagamac et 
al., 2014), vertebrate mega diversity and endemism 
(Brown et al., 2012), and analysis in forest and 
grassland vegetation at the south western side of QPL 
(Tadiosa et al., 2016). It has been cited that protected 
areas and landscapes have mounting pressures and 
one of those is the invasion of invasive alien species 
(Foxcroft et al., 2018). However, no studies have been 
conducted about the invasive alien plant species 
in QPL. This study is committed to assess and to 
determine the ecology and spatial patterns of invasive 
alien plant species in QPL through identification and 
classification of plants that are found in disturbed and 

undisturbed areas as native, non-native non-invasive, 
and non-native invasive; Determine significant 
associations between physicochemical factors 
and the presence of invasive alien plant species; 
Determine significant differences physicochemical 
factors between disturbed and undisturbed areas, 
and between with and without the presence of 
invasive alien plant species; Evaluate the vulnerability 
of QPL in invasive alien plant species invasion through 
predictive probability distribution analysis using 
spatial patterns and environmental covariates. This 
study has been carried out in the Quezon Protected 
Landscape, Southern Luzon, Philippines in 2018.

MATERIALS AND METHODS

Study area
QPL is a 983.0765-hectare tropical rainforest (DENR 

CALABARZON, 2013) situated at 121o 46’ 30” and 121o 
50’ 00” East longitude and 13o 58’ 30” and 14o 01’ 
00” North latitude (Proclamation No. 394) within the 
southern Sierra Madre mountain range (Dagamac et 
al., 2014). It is located within the three municipalities 
in Quezon province such as the Atimonan, Pagbilao, 
and Padre Burgos (DENR CALABARZON, 2013; Tadiosa 
et al., 2016). Nine transects measuring 500 m each 
using quadrat method encompassed the disturbed 
and undisturbed areas in three municipalities of 
Pagbilao, Padre Burgos, and Atimonan (Table 1). 
These included forest, agroforest, grassland and 
residential areas. Transects established were based 
upon the transects established by the Department of 
Environment and Natural Resources (DENR) quarterly 
monitoring and additional transects were made to 
cover the residential areas. Nested plots are used 
to account species that were distributed within the 
sample area. The length of each transect was 500 m 
with 10x10 m plots and interval of 40 m. Nested plots 
were done for each transect with a measurement of 
10x10 m for trees, 5x5 m for herbs and shrubs, and 
1x1 m for weeds and grasses.

Data collection
A total of 90 10x10m plots covering the disturbed 

and undisturbed areas were established and were 
mapped using QGIS 2.18.13® software (Fig. 1). At 
each plot, 14 physicochemical factors were measured. 
These included soil pH, soil moisture, actual location, 
elevation, hillshade, percent slope, aspect, leaf litter 
thickness, species richness, species evenness, species 
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diversity index, number of native plants, non-native 
plants, and IAPS. The choice of physicochemical 
factors was based on the factors that may affect the 
growth of IAS and its effect to the plant community, 
and the factors that were used in ecological niche 
modelling. Soil samples were taken within the plot at 
a depth of 10-15 cm. Actual location and elevation 
were measured using eTrex 20 Garmin® GPS device. 
Hillshade, percent slope, and aspect were generated 
at QGIS 2.18.13 using the digital terrain model 
obtained from National Mapping and Resource 
Information Authority (NAMRIA). Leaf litter thickness 
was measured using meter tape in millimetres. 
Species richness, number of native plants, non-
native plants, and invasive alien plant species were 
measured by counting the number of species found 
within the plot (Borja et al., 2015). Species evenness 

was measured using its formula and species diversity 
index was measured using Shannon diversity index 
(Smith and Smith, 2004). 

Data analysis
Descriptive statistical measure was used in 

identification and classification of plants within the 
plots for every transect. To determine significant 
associations between physicochemical factors and 
the presence of IAPS found in different transects, 
Spearman rho was used. To determine significant 
differences in physicochemical factors in disturbed 
and undisturbed areas and with and without the 
presence of invasive alien plant species, Mann-
Whitney test was used. Quantitative analysis 
of physicochemical factors and environmental 
parameters was done through the use of Microsoft 

Table 1: Established transects 
 

Transect 
No. Name Location and 

Coordinates Covered 

Area Classification 
(Disturbed and 
Undisturbed) 

Type of Area 
Based on Land Use 

1 Buenavista Spot 
Transect Route 

So. Amao, Malicboy, Pagbilao, Quezon 
S: 13⁰59.217’N 121⁰48.752’E 
E: 13⁰59.301’N 121⁰48.913’E 

Undisturbed Forest 

2 Magnet Site Transect 
Route 

So. Amao, Malicboy, Pagbilao, Quezon 
S: 13⁰59.307’N 121⁰48.910’E 
E: 13⁰59.257’N 121⁰49.137’E 

Disturbed Agroforest 

3 

Pinagbanderahan 
Transect Route 

(Pinagbanderahan 
Peak) 

Malinao Ilaya, Atimonan, Quezon 
S: 13⁰59.822’N 121⁰48.788’E 
E: 13⁰59.941’N 121⁰48.734’E 

Disturbed Grassland 

4 Diversion Road 
Transect Route 

Malicboy, Pagbilao, Quezon 
S: 13⁰59.179’N 121⁰48.202’E 
E: 13⁰59.004’N 121⁰48.132’E 

Disturbed Residential 

5 

Pinagbanderahan 
Transect Route 

(Pinagbanderahan 
Foot) 

Malinao Ilaya, Atimonan, Quezon 
S: 13⁰59.610’N 121⁰49.298’E 
E: 13⁰59.710’N 121⁰49.138’E 

Undisturbed Forest 

6 Usli Transect Route 
So. Usli, Sipa, Padre Burgos,Quezon 

S: 13⁰59.252’N 121⁰49.144’E 
E: 13⁰59.049’N 121⁰49.064’E 

Undisturbed Forest 

7 Santa Catalina Transect 
Route 

Sta. Catalina, Atimonan, Quezon 
S: 14⁰0.466’N 121⁰48.606’E 
E: 14⁰0.561’N 121⁰48.809’E 

Disturbed Residential 

8 
Malinao Ilaya (Old 

Zigzag Road) Transect 
Route 

Malinao Ilaya, Atimonan, Quezon 
S: 13⁰59.723’N 121⁰50.017’E 
E: 13⁰59.643’N 121⁰49.898’E 

Disturbed Residential 

9 Guitong transect route 
So. Guitong, Sipa, Padre Burgos, Quezon 

S: 13⁰58.827’N 121⁰48.989;E 
E: 13⁰58.739’N 121⁰48.893’E 

Disturbed Agroforest 

 

  

Table 1: Established transects
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Excel 2013TM software. Environmental layers such as 
the elevation, hillshade, aspect, and percent slope 
were used for the ecological niche modelling done at 
MaxEnt® software.

RESULTS AND DISCUSSION

Plant assessment
Plant assessment data from 90 10x10m randomly 

established plots revealed that there are 318 plant 
species that can be found in Quezon Protected 
Landscape combining the disturbed and undisturbed 
areas that were subjected for study. Out of 318 plant 
species identified within the area, 208 of those are 
native species, 100 of those are non-native species, 
and 10 of those are IAPS. Celtis luzonica (magabuyo) is 
the most prominent plant species that was identified 
having a relative frequency of 65.56%. The 10 IAPS 

that are present in QPL are Ageratum conyzoides L. 
(bulak-manok), Calopogonium mucunoides Desv. 
(cover crop), Chromolaena odorata L. (hagonoy), 
Lantana camara L. (coronitas), Leucaena leucocephala 
(Lam.) de Wit (ipil-ipil), Melothria pendula L. 
(pipinong-gubat), Mikania cordata (Burm.f.) B.L. Rob. 
(uuko), Mimosa pudica L. (makahiya), Stachytarpheta 
jamaicensis (L.) Vahl. (kandi-kandilaan), and Triplaris 
cumingiana Fisch. & Mey.  (palosanto).

Physicochemical factors and the presence of IAPS
Most of the physicochemical factors have 

significant association to the presence of IAPS within 
the plots except to percent slope and hillshade (Table 
2). These include soil pH, soil moisture, leaf litter 
thickness, elevation, aspect, species richness, species 
evenness, species diversity index, and number of 
native and non-native plants. The result of the study 

 
 

Fig. 1: The geographic location of the study area in Quezon Protected Landscape showing its boundaries and 9 
established transects 

  

Fig. 1: The geographic location of the study area in Quezon Protected Landscape showing its boundaries and 9 established transects
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coincides with the result of Borja et al. (2015) in which, 
the abundance of coffee, a potential invasive alien 
plant species, decreases as the leaf litter thickness 
increases. However, the study of Codilla and Medillo 
(2011) stated that the germination and growth of 
C. odorata, a highly invasive alien plant species, is 
not greatly influenced by soil pH. Also, increasing 
soil nutrients, light, and moisture positively affect 
the success of IAPS (Theorides and Dukes, 2007). 
Elevation, species richness, species evenness, species 
diversity index, and number of native plants have 
significant negative association to IAPS. As the result 
suggests, IAPS are commonly found at lower elevation 
than in places with higher elevation. It is stated that 
majority of IAPS are introduced at lowlands (Dainese 
et al., 2014) that is why many IAPS are commonly 
found at lower elevations. Only a subset of lowland 
IAPS are more likely to spread or to be found at 
higher elevations or at mountains in line with 
directional ecological filtering hypothesis (Dainese 
et al., 2014). In lieu with this, if the area is diverse, 
IAPS are most likely not to be found. The results 
corroborate to the statement that high plant richness 
and high plant diversity minimizes the success of IAPS 
in establishment and propagation (Theorides and 
Dukes, 2007; Nijs et al., 2012; European Commission, 
2013; Borja et al., 2015; Panetta and Gooden, 2017) 
due to increased competition in limiting resources 

which favors established native vegetation rather than 
the novel species (Borja et al., 2015). On the other 
hand, number of non-native plants is significantly 
positive associated with IAPS indicating that IAPS 
are most likely to be found in places with many non-
native plants. Resident species do not always out-
compete or suppress the growth and success of IAPS 
but sometimes, it can contribute to its success due 
to facilitation (Theorides and Dukes, 2007). Invasive 
alien plant species have a wide range of competitive 
ability (Schultheis and MacGuigan, 2018) tolerance 
in different environmental conditions (CBD, 2009; 
EEA, 2012; ISSG, 2005; Masters and Norgrove, 2010; 
McNeely et al., 2001; Theorides and Dukes, 2007) as 
exemplified with the result of the study that percent 
slope and hill shade has no clear significance with the 
presence of invasive alien plant species.

Physicochemical factors in Disturbed and Undisturbed 
Areas

The results obtained show that most of the 
physicochemical factors have significant difference 
in disturbed and undisturbed areas. These include 
soil pH, soil moisture, leaf litter thickness, elevation, 
percent slope, species richness, species evenness, 
species diversity index, number of native plants, 
number of non-native plants, and number of invasive 
plants (Table 3). However, hillshade and aspect do 

Table 2: Association between the Physicochemical Factors to the Presence of IAPS 
 

Physicochemical factors Mean IAPS Correlation 

Soil pH 6.09X 5.37X Positive 

Soil moisture 63.39X 5.37X Negative 

Leaf litter thickness 34.56X 5.37X Negative 

Elevation 193.5X 5.37X Negative 

Percent slope 25.78X 5.37Y Negative 

Hill shade 163.33X 5.37Y Positive 

Aspect 183.22X 5.37X Positive 

Species richness 17.53X 5.37X Negative 

Species evenness 0.87X 5.37X Negative 

Species diversity index 2.44X 5.37X Negative 

No. of native plants 12.52X 5.37X Negative 

No. of non-native plants 4.97X 5.37X Positive 
Same letters signify statistically significant association (p<0.05) between rows. Letters X and Y indicate no significant association between rows 
(physicochemical factors and invasive alien plant species) 

 

  

Table 2: Association between the Physicochemical Factors to the Presence of IAPS
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Table 3: Physicochemical factors in disturbed and undisturbed areas 

Physicochemical Factors Disturbed Area Undisturbed Area 

Soil pH 6.4X 5.48Y 

Soil Moisture 51.71X 86.76Y 

Leaf Litter Thickness 28.17X 47.32Y 

Elevation 173.24X 234.02Y 

Percent Slope 28.25X 20.84Y 

Hillshade 159.8X 170.4X 

Aspect 184.55X 180.56X 

Species Richness 15.02X 22.57Y 

Species Evenness 0.84X 0.91Y 

Species Diversity Index 2.25X 2.82Y 

No. of Native Plants 9.68X 18.2Y 

No. 0f Non-Native Plants 5.25X 4.4Y 

No. of Invasive Plants 1.17X 0.07Y 

Letters X and Y show the significant difference between rows (physicochemical factors in disturbed and undisturbed areas). Different letters signify 
statistically significant (p<0.05) difference between rows. 

 

  

Table 3: Physicochemical factors in disturbed and undisturbed areas

not have significant difference between disturbed 
and undisturbed areas. Species richness, species 
evenness, and species diversity index show significant 
difference in disturbed and undisturbed areas. It 
is worth noting that the species richness, species 
evenness, and species diversity index are lower in 
disturbed than in undisturbed areas. These results are 
supported by the claim that land use change is one 
of the top four drivers of biodiversity loss (European 
Commission, 2013; Masters and Norgrove, 2010). 
Because of the land use change, diversity of plants 
seem to be lower as exemplified by the study of Nijs 
et al. (2012) stating that species richness is lower 
in disturbed areas compared to undisturbed areas. 
Since the diversity of plants lowered, homogenization 
of plant species may occur favouring the growth of 
IAPS. Since the spread and presence of IAS are aided 
by humans (McNeely, 2001; ISSG, 2005; European 
Commission, 2013), it is not surprising that the 
results show significant difference in the number of 
native, non-native, and invasive plants. The spatial 
arrangement of landscape patterns greatly affects 
the speed rate of IAPS in propagation (Theorides 
and Dukes, 2007) and because disturbed areas are 

mostly habitat patches and fragmented landscapes, it 
positively influences IAPS. It is also worth mentioning 
that the number of native plants is lesser in disturbed 
area than in undisturbed area and the number of 
non-native plants is greater in disturbed than in 
undisturbed area. The result of the study coincides 
with the statement that IAS could cause biodiversity 
loss because it offers irreversible harm to biodiversity 
by displacing native species (ISSG, 2005) which can 
lead to the mixing of species (McNeely et al., 2001) and 
domination of IAS that can lead to homogenization 
and biodiversity loss globally at species and genetic 
levels (McNeely et al., 2001). Native plants also often 
require intact habitat with wide undisturbed area 
while the IAPS are best found in fragmented patches 
of human-disturbed habitat (Theorides and Dukes, 
2007). In lieu with this, the number of non-native 
plants is greater in disturbed area than in undisturbed 
area suggesting that non-native plants are mostly the 
resident species in disturbed areas. Resident species 
do not always out-compete or suppress the growth 
and success of IAPS but sometimes, it can contribute 
to its success due to facilitation (Theorides and Dukes, 
2007). Hillshade and aspect do not have significant 
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difference in disturbed and undisturbed areas but it is 
still worth taking note that hillshade and aspect mean 
values are greater in undisturbed than in disturbed 
area. Topography and elevation is said to influence 
the vegetation in terms of assemblages and species 
composition (Bunyan et al., 2013). 

Physicochemical factors of plots with and without 
IAPS

Most of the physicochemical factors have significant 
difference in relation to the presence and absence of 
invasive alien plant species. However, percent slope, 
hillshade, and aspect have no significant difference 
in relation to the presence and absence of invasive 
alien plant species (Table 4). Soil pH, soil moisture, 
leaf litter thickness, and elevation have significant 
difference in plots with and without IAPS. Soil pH 
is higher in plots with IAS than in plots without 
IAPS. On the other hand, soil moisture, leaf litter 
thickness, and elevation are higher in plots without 
IAPS than in plots with IAPS (Fig. 2). Invasions tend 
to affect the concentration of nutrients and richness 
of the soil biota in an increasing pattern rather than 
in decreasing pattern (Pysek et al., 2012) which 
contributes to the success of invasion (Wamelink et 
al., 2018). Plant community characteristics such as the 
species richness, species evenness, species diversity 

index, number of native plants, and number of non-
native plants demonstrate significant difference 
in plots with and without the IAPS. It shows that 
species richness, species evenness, species diversity 
index, and number of native plants are higher in 
plots without IAPS compared to plots with IAPS while 
the number of non-native plants is higher in plots 
with IAPS than in plots without IAPS. These results 
corroborate to the reports of Borja et al. (2015) stating 
that the plots with coffee have lesser endemic and 
threatened species and the number of exotic species 
is higher in plots with coffee. High plant richness and 
high plant diversity minimizes the success of IAPS 
in establishment and propagation (Theorides and 
Dukes, 2007; Nijs et al., 2012; European Commission, 
2013; Borja et al., 2015) due to increased competition 
in limiting resources which favours established 
native vegetation rather than the novel species 
(Borja et al., 2015). Niche complementarity having 
phenologically, morphologically, and physiologically 
similar can suppress the growth of IAPS because 
this can contribute to community’s biotic resistance 
(Theorides and Dukes, 2007). Hillshade, percent 
slope, and aspect do not have clear significant 
difference in plots with and without IAPS. This 
coincides with the statement of Steinbauer et al. 
(2017) wherein spatial and elevation gradients have 

Table 4: Physicochemical factors of plots with and without IAS 

Physicochemical Factors Plots without Invasive Alien Plant 
Species 

Plots with Invasive Alien Plant 
Species 

Soil pH 5.87X 6.42Y 

Soil Moisture 76.47X 43.78Y 

Leaf Litter Thickness 42.29X 22.95Y 

Elevation 213.32X 163.78Y 

Percent Slope 26.93X 24.07X 

Hillshade 162.54X 164.53X 

Aspect 170.18X 202.78X 

Species Richness 18.98X 15.36Y 

Species Evenness 0.88X 0.84Y 

Species Diversity Index 2.57X 2.25Y 

No. of Native Plants 14.94X 8.89Y 

No. 0f Non-Native Plants 3.96X 6.47Y 

Letters X and Y show the significant difference between rows (physicochemical factors in with and without the presence of invasive alien plant species). 
Different letters signify statistically significant (p<0.05) difference between rows. 

 

Table 4: Physicochemical factors of plots with and without IAS
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directional ecological filtering thus controlling the 
dispersal and establishment of native and non-native 
species. Since invasive alien plant species have a 
wide range of tolerance in different environmental 
conditions (McNeely et al., 2001; ISSG, 2005; 
Theorides and Dukes, 2007; CBD, 2009; Masters and 
Norgrove, 2010; EEA, 2012), it can be argued that 
IAPS has no preference when it comes to the physical 

 

Fig. 2: Physicochemical factors of plots with and without invasive alien plant species 

  

Fig. 2: Physicochemical factors of plots with and without invasive alien plant species

profile of the area. The steepness of the area, the 
orientation of the light source, and the direction of 
the slope have no bearing for the IAPS to grow and 
propagate. Because of this, if the problem of IAPS 
will not be properly addressed, its eradication will 
be hard because of its eurytopic characteristic. IAPS 
have no preference when it comes to the physical 
profile of the area as exemplified by the studies of 
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CBD (2009), EEA (2012), McNeely et al., (2001), ISSG 
(2005), Masters and Norgrove (2010) and Theorides 
and Dukes (2007). 

Vulnerability of Quezon Protected Landscape to 
invasive alien plant species 

It has been stated by several studies (McNeely et 
al., 2001; Reaser, 2007; CBD, 2009; EEA, 2012) that 
island ecosystems are very vulnerable to invasive alien 
species. In the Philippines, impacts of invasive alien 
species are poorly understood and mostly superficial 
(Joshi, 2006). Not only mitigation of the impacts 
where invasive alien species are present is needed, 
also, where they are expected to be found and where 
they are likely to have an undesirable impact in the 
future should also be mitigated (Kumschick et al., 
2014; Foxcroft et al., 2018). Alien distribution and 
abundance data is one way to promote effective 
monitoring programs (Cheney et al., 2018) especially 
to protected areas and landscapes. To predict the 
future distribution of invasive alien plant species, 
Maxent model is used. The most suitable predicted 
conditions for IAPS are mostly found at the edges of 
the boundary and buffer zones of QPL as exemplified 
by the Maxent model wherein warmer colours are 
mostly found at the said locations (Fig. 3). Penetration 

of IAPS to undisturbed areas will be hard due to 
several reasons: In accordance to the directional 
ecological filtering hypothesis, only a subset of 
invasive alien plant species that are found at the 
lowlands can spread up to the mountains (Dainese 
et al., 2014). Species richness, species evenness, and 
species diversity index of undisturbed areas in QPL 
are high. High plant richness and high plant diversity 
minimizes the success of IAPS in establishment and 
propagation (Theorides and Dukes, 2007; Nijs et al., 
2012; European Commission, 2013; Borja et al., 2015) 
due to increased competition in limiting resources 
which favours established native vegetation rather 
than the novel species (Borja et al., 2015). Because 
the numbers of non-native plants are lower in 
undisturbed areas, facilitation of IAPS will be limited 
so the success rate may be diminished. 

CONCLUSION

This study has focused on the assessment of 
plant diversity and evaluation of the vulnerability of 
Quezon Protected Landscape (QPL) in invasive alien 
plant species through ecological niche modelling. 
The results of the study imply important points: First, 
IAPS had the least number of plants as revealed by 

 

 

 
 

Fig. 3: Predicted conditions to IAPS. White dots show the PO data. Warmer colours indicate the most suitable 
predicted conditions (MaxEnt3.4.1 Software) 

 

Fig. 3: Predicted conditions to IAPS. White dots show the PO data. Warmer colours indicate the most suitable predicted conditions 
(MaxEnt3.4.1 Software)
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the plant assessment wherein 208 are native, 100 
are non-native, and 10 are invasive; Second, most of 
the physicochemical factors exemplified significant 
association to the presence of IAPS; Third, most 
of the physicochemical factors showed significant 
difference in disturbed and undisturbed areas, and 
plots with and without invasive alien plant species. 
Fourth, the most suitable predicted conditions for 
IAPS are mostly found at the edges of the boundary 
and buffer zones. Above all, Quezon Protected 
Landscape has a low vulnerability to invasive alien 
plant species with respect to the association of 
physicochemical factors to IAPS, differences of 
physicochemical factors to disturbed and undisturbed 
areas, differences of physicochemical factors to the 
plots with and without IAPS, and to the MaxEnt 
model showcasing the suitable predicted conditions 
for IAPS. With these results, continuous regular 
monitoring and management should be given priority 
for biodiversity conservation and sustainability. Also, 
other invasive alien species aside from plants should 
also be studied because it may also affect other forms 
of organisms. Species distribution modelling (SDM) 
using other climatic factors is also commended for 
the management of IAPS as it continues to pose 
threat to biodiversity and sustainability.

ACKNOWLEDGEMENTS

The authors express their gratitude to the following 
people, organizations, and agencies who helped 
to complete the study successfully. The deepest 
gratitude to the following: National Research Council 
of the Philippines (NRCP) for the research subsidy; 
Department of Environment and Natural Resources-
Protected Area Management Board (DENR-PAMB) for 
the approval to conduct the study; National Mapping 
and Resource Information Authority (NAMRIA) for the 
acquisition of digital terrain model of QPL; and finally 
to Mr. Alvin Laurio for the guidance in SDM and GIS.

CONFLICT OF INTEREST

The author declares that there is no conflict of 
interests regarding the publication of this manuscript. 
In addition, the ethical issues, including plagiarism, 
informed consent, misconduct, data fabrication and/
or falsification, double publication and/or submission, 
and redundancy have been completely observed by 
the authors.

ABBREVIATIONS

% Percentage

CBD Convention on Biological 
Diversity

cm Centimetre
E East
EEA European Environment Agency
Fig. Figure
GPS Global positioning system
IAPS Invasive alien plant species
IAS Invasive alien species

ISSG Invasive Species Specialist 
Group

m Meter
MaxEnt Maximum Entropy
N Native Plant
N North
NP Non-native Plant
pH Potential of hydrogen
PO Presence only

QGIS Quantum Geographic 
Information System

QPL Quezon Protected Landscape
S South
SDM Species Distribution Modelling
So. Sitio
W West

REFERENCES
Borja, V.G.L.; Magcale-Macandog, D.B.; Lambio, I.A.F.; Brandl, 

R.; Hotes, S.; Settele, J.; Wiemers, M., (2015). Spatial patterns 
and plant species associations of coffee (Coffea spp.) along 
the eastern slopes of Mount Makiling Forest Reserve, Luzon, 
Philippines. 

Brown, R.; Siler, C.D.; Oliveros, C.H.; Esselstyn, J.H.; Diesmos, A.C.; 
Hosner, P.A.; Linkem, C.W.; Barley, A.J.; Oaks, J.R.; Sanguila, M.B.; 
Welton, L.J.; Blackburn, D.C.; Moyle, R.G.; Peterson, A.T.; Alcala, 
A.C., (2013). Evolutionary diversification of vertebrates in the 
Philippines. Annu. Rev. Ecol. Evol. Syst. 44: 411-435 (25 pages). 

Bunyan, M.; Bardhan, S.; Jose, S., (2015). Effect of topography 
on the distribution of tropical montane forest fragments: a 
predictive modelling approach. J. Trop. For. Sci. 27(1): 30-38 (9 
pages).

CBD, (2009). Invasive alien species: a threat to biodiversity. 

http://a-a-r-s.org/acrs/administrator/components/com_jresearch/files/publications/TU2-3-2.pdf
http://a-a-r-s.org/acrs/administrator/components/com_jresearch/files/publications/TU2-3-2.pdf
http://a-a-r-s.org/acrs/administrator/components/com_jresearch/files/publications/TU2-3-2.pdf
http://a-a-r-s.org/acrs/administrator/components/com_jresearch/files/publications/TU2-3-2.pdf
http://a-a-r-s.org/acrs/administrator/components/com_jresearch/files/publications/TU2-3-2.pdf
https://www.annualreviews.org/doi/abs/10.1146/annurev-ecolsys-110411-160323
https://www.annualreviews.org/doi/abs/10.1146/annurev-ecolsys-110411-160323
https://www.annualreviews.org/doi/abs/10.1146/annurev-ecolsys-110411-160323
https://www.annualreviews.org/doi/abs/10.1146/annurev-ecolsys-110411-160323
https://www.annualreviews.org/doi/abs/10.1146/annurev-ecolsys-110411-160323
https://www.frim.gov.my/v1/JTFSOnline/jtfs/v27n1/030-038.pdf
https://www.frim.gov.my/v1/JTFSOnline/jtfs/v27n1/030-038.pdf
https://www.frim.gov.my/v1/JTFSOnline/jtfs/v27n1/030-038.pdf
https://www.frim.gov.my/v1/JTFSOnline/jtfs/v27n1/030-038.pdf
https://www.cbd.int/doc/bioday/2009/idb-2009-booklet-en.pdf


381

Global J. Environ. Sci. Manage., 5(3): 371-382, Summer 2019

Convention on Biological Diversity. 413 St. Jacques Street, Suite 
800, Montreal, Quebec, Canada H2Y 1N9. 

Cheney, C.; Esler, K.J.; Foxcroft, L.C.; van Wilgen, N.J.; McGeoch, 
M.A., (2018). The impact of data precision on the effectiveness 
of alien plant control programmes: a case study from a protected 
area. Biol. Invasions. 20(11): 3227-3243 (17 pages). 

Codilla, L.T.; Metillo E.B., (2011). Distribution and abundance 
of the invasive plant species Chromolaena odorata L. in the 
Zamboanga Peninsula, Philippines. Int. J. Environ. Sci. Dev. 2(5): 
406-410 (5 pages). 

Dagamac, N.H.A.; Rea-Maminta, M.A.D.; dela Cruz, T.E.E., (2014). 
Plasmodial slime molds of a tropical karst forest, Quezon 
National Park, the Philippines. Pacific Sci., 69(3): 1-22 (22 pages).

Dainese, M.; Kuhn, I.; Bragazza, L., (2014). Alien plant species 
distribution in the European Alps: influence on species’ climatic 
requirements. Biol. Invasions. 16: 815-831 (17 pages). 

DENR CALABARZON, (2013). Quezon Protected Landscape. 
Department of Environment and Natural Resources-Region IV-A 
CALABARZON.

Dickey, J.W.E.; Cuthbert, R.N.; Rea, M.; Laverty, C.; Crane, K.; South, 
J.; Briski, E.; Chang, X.; Coughlan, N.E.; MacIsaac, H.J.; Ricciardi, 
A.; Riddell, G.E.; Xu, M.; Dick, J.T.A., (2018). Assessing the relative 
potential ecological impacts and invasion risks of emerging and 
future invasive alien species. NeoBiota. 40:1-24 (24 pages). 

EEA, (2012). The impacts of invasive alien species in Europe. 
European Environment Agency. European Union. ISSN 1725-
2237. 

European Commission, (2013). Science for environment policy 
thematic issue: invasive alien species.        September 2013 Issue 
41. 

Foxcroft, L.C.; Spear, D.; van Wilgen, N.J.; McGeoch, M.A., (2018). 
Assessing the association between pathways of alien plant 
invaders and their impacts in protected areas. Neobiota 43: 1-25 
(25 pages). 

ISSG, (2005). Introduction to invasive alien species. Invasive 
Species Specialist Group.

Joshi, R.C., (2006). Invasive alien species (IAS): concerns and status 
in the Philippines. Philippine Rice Research Institute (PhilRice).  

Katsanevakis, S.; Wallentinus, I.; Zenetos, A.; Leppakoski, E.; Cinar, 
M.E.; Ozturk, B.; Grabowski, M.; Golani, D.; Cardoso, C., (2014). 
Impacts of invasive alien marine species on ecosystem services 
and biodiversity: a pan-European review.  Aquat. Invasions 9(4): 
391-423 (33 pages).

Keong, C.Y., (2015). Sustainable resource management and 
ecological conservation of mega-biodiversity: the Southeast 
Asian big-3 reality. Int. J. Environ. Sci. Dev. 6(11):876-882 (7 
pages).

Kumschick, S.; Gaertner, M.; Vila, M.; Essl, F.; Jeschke, J.M.; Pysek, 
P.; Ricciardi, A.; Bacher, S.; Blackburn, T.M.; Dick, J.T.A.; Evans, 
T.; Hulme, P.E.; Kuhn, I.; Mrugala, A.; Pergl, J.; Rabitsch, W.; 
Richardson, D.M.; Sendek, A.; Winter, M., (2014). Ecological 
impacts of alien species: quantification, scope, caveats, and 
recommendations. Bioscience 65: 55-63 (9 pages). 

Masters, G.; Norgrove, L., (2010). Climate change and invasive alien 

species. CABI working paper 1. 
McNeely, J.A., (2001). The great reshuffling: human dimensions of 

invasive alien species. IUCN, Gland, Switzerland and Cambridge, 
UK. 

McNeely, J.A.; Mooney, H.A.; Neville, L.E.; Schei, P.; Waage, J.K., 
(2001). A Global Strategy on Invasive Alien Species. IUCN Gland, 
Switzerland, and Cambridge, UK.

Nijs, I.; Verlinden, M.; Meerts, P.; Dassonville, N.; Domken, S.; Triest, 
L.; Mahy, G., (2012). Biodiversity impacts of highly invasive 
plants: mechanisms, enhancing factors and risk assessment. 
Science for a Sustainable Development (SSD). Belgian Science 
Policy Avenue Louise 231, Brussels, Belgium.  

Panetta, D.; Gooden, B., (2017). Managing for biodiversity: impact 
and action thresholds for invasive plants in natural ecosystems. 
NeoBiota. 34: 53-66 (14 pages). Peerson, G.A.; Weerd, M.V., 
(2006). Biodiversity and natural resource management in Insular 
Southeast Asia. Island Stud. J., 1(1): 81-108 (28 pages).

PTFCF, (2015). Status of Philippine Forests. Philippine Tropical 
Forest Conservation Foundation, Inc. 

Pysek, P.; Jarosik, V.; Hulme, P.E.; Pergl, J.; Hejda, M.; Schaffner, U.; 
Vila, M., (2012). A global assessment of invasive plant impacts on 
resident species, communities and ecosystems: the interaction 
of impact measures, invading species’ traits and environment. 
Global Chang Biol., 18(5): 1725–1737 (13 pages). 

Reaser, J.K.; Meyerson, L.A.; Cronk, Q.; de Poorter, M.; Elrege, 
L.G.; Green, E.; Kairo, M.; Latasi, P.; Mack, R.N.; Mauremootoo, 
J.; O’Dowd D.; Orapa, W.; Sastroutomo, S.; Saunders, A.; 
Shine, C.; Thrainsson, S.; and Vaiutu, L., (2007). Ecological and 
Socioeconomic Impacts of Invasive Alien Species in Island 
Ecosystems. Environ. Conserv., 34(2): 1-14 (14 pages). 

Schlaepfer, M.A.; Sax, D.F.; Olden, J.D., (2010). The potential 
conservation value of non-native species. Conserv. Biol., 25(3): 
428-437 (10 pages). 

Schultheis, E.H.; MacGuigan, D.J., (2018). Competitive ability, not 
tolerance, may explain success of invasive plants over natives. 
Biol. Invasions. 20(10): 2793-2806 (14 pages).

Smith, R.L.; Smith, T.M. (2004). Elements of ecology. 9th Edition. 
Pearson Education South Asia PTE Ltd. 251-374 (124 pages).

Steinbauer, M.J.; Irl, S.D.H.; Gonzalez-Mancebo, J.M.; Breiner, F.T.; 
Hernandez-Hernandez, R.; Hopfenmuller, S.; Kidane, Y.; Jentsch, 
A.; Beierkuhnlein, C., (2017). Plant invasion and speciation along 
elevational gradients on the oceanic island La Palma, Canary 
Islands. Ecol Evol. 7(2): 771–779 (9 pages). 

Tadiosa, E.R.; Santos, J.M.; Cudiamat, M.A.; Cruzate, S.M.; Arma, 
E.J.M.; Hilapo, D.C.G.; Biscocho, H.H., (2016). Analysis of the 
forest and grassland vegetation at Southwestern side of Quezon 
Protected Landscape, Southern Luzon, Philippines. Int. Assoc. 
Multidiscip. Res., 19: 53-69 (17 pages). 

Theorides, K.A.; Dukes, J.S., (2007). Plant invasion across space and 
time: factors affecting nonindigenous species success during 
four stages of invasion. New Phytol., 176: 256-273 (18 pages). 

Wamelink, W.; van Dobben, H.F.; Goedhart, P.W.; Jones-Walters, 
L.M., (2018). The Role of Abiotic Soil Parameters as a Factor in 
the Success of Invasive Plant Species. Emerging Sci. J., 2(6).

https://www.cbd.int/doc/bioday/2009/idb-2009-booklet-en.pdf
https://www.cbd.int/doc/bioday/2009/idb-2009-booklet-en.pdf
https://link.springer.com/article/10.1007/s10530-018-1770-8
https://link.springer.com/article/10.1007/s10530-018-1770-8
https://link.springer.com/article/10.1007/s10530-018-1770-8
https://link.springer.com/article/10.1007/s10530-018-1770-8
http://www.ijesd.org/papers/160-U00031.pdf
http://www.ijesd.org/papers/160-U00031.pdf
http://www.ijesd.org/papers/160-U00031.pdf
http://www.ijesd.org/papers/160-U00031.pdf
https://pacificscience.files.wordpress.com/2015/03/pac-sci-early-view-69-3-9.pdf
https://pacificscience.files.wordpress.com/2015/03/pac-sci-early-view-69-3-9.pdf
https://pacificscience.files.wordpress.com/2015/03/pac-sci-early-view-69-3-9.pdf
https://www.ufz.de/export/data/global/52272_Dainese-etal_BiolInv-2014.pdf
https://www.ufz.de/export/data/global/52272_Dainese-etal_BiolInv-2014.pdf
https://www.ufz.de/export/data/global/52272_Dainese-etal_BiolInv-2014.pdf
http://portal.calabarzon.denr.gov.ph/ecotourism/Protected_Quezon.html
http://portal.calabarzon.denr.gov.ph/ecotourism/Protected_Quezon.html
http://portal.calabarzon.denr.gov.ph/ecotourism/Protected_Quezon.html
https://neobiota.pensoft.net/article/28519/
https://neobiota.pensoft.net/article/28519/
https://neobiota.pensoft.net/article/28519/
https://neobiota.pensoft.net/article/28519/
https://neobiota.pensoft.net/article/28519/
https://www.nobanis.org/globalassets/articlesreports/the_impacts_of_invasive_alien_species_in_europe1.pdf
https://www.nobanis.org/globalassets/articlesreports/the_impacts_of_invasive_alien_species_in_europe1.pdf
https://www.nobanis.org/globalassets/articlesreports/the_impacts_of_invasive_alien_species_in_europe1.pdf
http://ec.europa.eu/environment/integration/research/newsalert/pdf/41si_en.pdf
http://ec.europa.eu/environment/integration/research/newsalert/pdf/41si_en.pdf
http://ec.europa.eu/environment/integration/research/newsalert/pdf/41si_en.pdf
https://neobiota.pensoft.net/article/29644/
https://neobiota.pensoft.net/article/29644/
https://neobiota.pensoft.net/article/29644/
https://neobiota.pensoft.net/article/29644/
http://www.issg.org/pdf/publications/GISP/GISP_TrainingCourseMaterials/Management/ManaginginvasivesModule1.pdf
http://www.issg.org/pdf/publications/GISP/GISP_TrainingCourseMaterials/Management/ManaginginvasivesModule1.pdf
http://www.fftc.agnet.org/htmlarea_file/activities/20110826121346/paper-729213301.pdf
http://www.fftc.agnet.org/htmlarea_file/activities/20110826121346/paper-729213301.pdf
http://www.aquaticinvasions.net/2014/AI_2014_Katsanevakis_etal.pdf
http://www.aquaticinvasions.net/2014/AI_2014_Katsanevakis_etal.pdf
http://www.aquaticinvasions.net/2014/AI_2014_Katsanevakis_etal.pdf
http://www.aquaticinvasions.net/2014/AI_2014_Katsanevakis_etal.pdf
http://www.aquaticinvasions.net/2014/AI_2014_Katsanevakis_etal.pdf
http://www.ijesd.org/vol6/715-C0009.pdf
http://www.ijesd.org/vol6/715-C0009.pdf
http://www.ijesd.org/vol6/715-C0009.pdf
http://www.ijesd.org/vol6/715-C0009.pdf
https://www.ufz.de/export/data/global/64169_Kumschick-etal_BioScience-2015.pdf
https://www.ufz.de/export/data/global/64169_Kumschick-etal_BioScience-2015.pdf
https://www.ufz.de/export/data/global/64169_Kumschick-etal_BioScience-2015.pdf
https://www.ufz.de/export/data/global/64169_Kumschick-etal_BioScience-2015.pdf
https://www.ufz.de/export/data/global/64169_Kumschick-etal_BioScience-2015.pdf
https://www.ufz.de/export/data/global/64169_Kumschick-etal_BioScience-2015.pdf
http://www.cabi.org/Uploads/CABI/expertise/invasive-alien-species-working-paper.pdf
http://www.cabi.org/Uploads/CABI/expertise/invasive-alien-species-working-paper.pdf
https://www.google.com.ph/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&sqi=2&ved=0ahUKEwiAov_q2dPTAhXCzLwKHRPWCqIQFghmMAk&url=http%3A%2F%2Fwww.vliz.be%2Fimisdocs%2Fpublications%2F142047.pdf&usg=AFQjCNGS4Pcxj0vE2CD7vopEeunfua4WaQ
https://www.google.com.ph/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&sqi=2&ved=0ahUKEwiAov_q2dPTAhXCzLwKHRPWCqIQFghmMAk&url=http%3A%2F%2Fwww.vliz.be%2Fimisdocs%2Fpublications%2F142047.pdf&usg=AFQjCNGS4Pcxj0vE2CD7vopEeunfua4WaQ
https://www.google.com.ph/url?sa=t&rct=j&q=&esrc=s&source=web&cd=10&cad=rja&uact=8&sqi=2&ved=0ahUKEwiAov_q2dPTAhXCzLwKHRPWCqIQFghmMAk&url=http%3A%2F%2Fwww.vliz.be%2Fimisdocs%2Fpublications%2F142047.pdf&usg=AFQjCNGS4Pcxj0vE2CD7vopEeunfua4WaQ
http://www.issg.org/pdf/publications/GISP/Resources/McNeeley-etal-EN.pdf
http://www.issg.org/pdf/publications/GISP/Resources/McNeeley-etal-EN.pdf
http://www.issg.org/pdf/publications/GISP/Resources/McNeeley-etal-EN.pdf
http://www.belspo.be/belspo/SSD/science/Reports/ALIEN IMPACT - FINAL REPORT ML.pdf
http://www.belspo.be/belspo/SSD/science/Reports/ALIEN IMPACT - FINAL REPORT ML.pdf
http://www.belspo.be/belspo/SSD/science/Reports/ALIEN IMPACT - FINAL REPORT ML.pdf
http://www.belspo.be/belspo/SSD/science/Reports/ALIEN IMPACT - FINAL REPORT ML.pdf
http://www.belspo.be/belspo/SSD/science/Reports/ALIEN IMPACT - FINAL REPORT ML.pdf
https://neobiota.pensoft.net/article/11821/
https://neobiota.pensoft.net/article/11821/
https://neobiota.pensoft.net/article/11821/
http://www.islandstudies.ca/sites/vre2.upei.ca.islandstudies.ca/files/u2/ISJ-1-1-2006-Persoon-vanWeerd-pp81-108.pdf
http://www.islandstudies.ca/sites/vre2.upei.ca.islandstudies.ca/files/u2/ISJ-1-1-2006-Persoon-vanWeerd-pp81-108.pdf
http://www.islandstudies.ca/sites/vre2.upei.ca.islandstudies.ca/files/u2/ISJ-1-1-2006-Persoon-vanWeerd-pp81-108.pdf
http://www.ptfcf.org/wpcontent/uploads/2015/07/Status_of_Philippine_Forests.pdf
http://www.ptfcf.org/wpcontent/uploads/2015/07/Status_of_Philippine_Forests.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3597245/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3597245/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3597245/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3597245/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3597245/
http://journals.cambridge.org/action/displayJournal?jid=ENC
http://journals.cambridge.org/action/displayJournal?jid=ENC
http://journals.cambridge.org/action/displayJournal?jid=ENC
http://journals.cambridge.org/action/displayJournal?jid=ENC
http://journals.cambridge.org/action/displayJournal?jid=ENC
http://journals.cambridge.org/action/displayJournal?jid=ENC
http://www.brown.edu/Research/Sax_Research_Lab/Documents/PDFs/Schlaepfer et al. 2011 - conservation value of non-natives.pdf
http://www.brown.edu/Research/Sax_Research_Lab/Documents/PDFs/Schlaepfer et al. 2011 - conservation value of non-natives.pdf
http://www.brown.edu/Research/Sax_Research_Lab/Documents/PDFs/Schlaepfer et al. 2011 - conservation value of non-natives.pdf
https://link.springer.com/article/10.1007/s10530-018-1733-0
https://link.springer.com/article/10.1007/s10530-018-1733-0
https://link.springer.com/article/10.1007/s10530-018-1733-0
https://www.pearson.com/us/higher-education/product/Smith-Elements-of-Ecology-9th-Edition/9780321934185.html
https://www.pearson.com/us/higher-education/product/Smith-Elements-of-Ecology-9th-Edition/9780321934185.html
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5243188/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5243188/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5243188/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5243188/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5243188/
https://ejournals.ph/article.php?id=10742
https://ejournals.ph/article.php?id=10742
https://ejournals.ph/article.php?id=10742
https://ejournals.ph/article.php?id=10742
https://ejournals.ph/article.php?id=10742
https://www.ncbi.nlm.nih.gov/pubmed/17822399
https://www.ncbi.nlm.nih.gov/pubmed/17822399
https://www.ncbi.nlm.nih.gov/pubmed/17822399
https://ijournalse.org/index.php/ESJ/article/view/113
https://ijournalse.org/index.php/ESJ/article/view/113
https://ijournalse.org/index.php/ESJ/article/view/113


382

G.C.B. Paclibar, E.R. Tadiosa

AUTHOR (S) BIOSKETCHES

Paclibar, G.C.B., M.Sc., Instructor, College of Arts and Sciences, Lyceum of the Philippines University-Cavite, General Trias, Cavite, 
Philippines; and College of Science and Computer Studies-Graduate Studies, De La Salle University-Dasmarinas, Cavite, Philippines. 
Email: gicel_christine08@yahoo.com

Tadiosa, E.R., Ph.D., Professor, College of Science and Computer Studies-Graduate Studies, De La Salle University-Dasmarinas, 
Cavite, Philippines; and Botany and National Herbarium Division, National Museum of Natural History, Manila, Philippines. Email: 
gcbpaclibar@gmail.com

HOW TO CITE THIS ARTICLE

Paclibar, G.C.B.; Tadiosa, E.R., (2019). Ecological niche modeling of invasive alien plant species in a protected 
landscape. Global J. Environ. Sci. Manage., 5(3): 371-382.

DOI: 10.22034/gjesm.2019.03.09

url: https://www.gjesm.net/article_35513.html

COPYRIGHTS

Copyright for this article is retained by the author(s), with publication rights granted to the GJESM Journal.
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0/).

mailto:gicel_christine08@yahoo.com
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

	Ecological niche modeling of invasive alien plant species in a protected landscape 
	Abstract
	Keywords
	INTRODUCTION
	MATERIALS AND METHODS 
	Study area 
	Data collection 
	Data analysis 

	RESULTS AND DISCUSSION 
	Physicochemical factors and the presence of IAPS 
	Physicochemical factors in Disturbed and Undisturbed Areas 
	Physicochemical factors of plots with and without IAPS 
	Vulnerability of Quezon Protected Landscape to invasive alien plant species  

	CONCLUSION
	ACKNOWLEDGEMENTS
	CONFLICT OF INTEREST 
	ABBREVIATIONS
	REFERENCES


