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Abstract 

The biodiversity in protected areas of Terai region in Parsa Wildlife Researve

due to rapid spread of Mikania micrantha, causing decline or even extinction of native species. This research focuses on 

impact of Mikanina micrantha in plant-diversity. The study was conceded in buffer zone comm

basis of invasion by invasive alien species, forest was divided into high, medium and low severity area respectively. Total o

30 plots were chosen throughout the study site representing a variety of cover densities of Mikania m

statistically significant between density of regeneration and level of severity (F= 10687.5 P>0.05). Simpson and Shannon 

diversity of Tree on different severity sites were insignificantly different on the basis of density of tree (P>0.0

=2.87). Similarly, There was statistically insignificant difference between the density of sapling and level of severity (p>0

chi-square 2.26). It revealed that presence or absence of Mikania micrantha did not affect the density of tree an

species. 
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Introduction  

Change in bio-chemical cycle due to homogenization of the 

flora and fauna caused by bio-invasion result in biodiversity loss 

and species extinction. Not only these species threats native 

biological diversity but also has negative impact on smooth 

functioning of natural ecosystem.  With their rapid growth, 

competitive abilities and novel growth forms, invasive species 

(IS) often have dramatic impacts on the native species within 

the habitats that they colonize
1
. APS has extreme negative 

impact on existing habitat, indigenous species diversity, 

nutrients composition in soil and forest fire c

estimated that 57% of plant species identified by The Nature 

Conservancy as either “possibly extinct,” “critically imperiled,” 

or “imperiled” are threatened, at least in part, by predation or 

competition with exotic species (ES)
3
. Moreover, ES

potentiality to change community structure and ecosystem 

process which in turn lead to a disastrous loss of forests, crops, 

fisheries and grazing territory
4
. It also becomes a threat to 

endangered or threatened plant species around the world

Biological invasion around the world threatens biodiversity, 

ecosystems dynamics, asset availability, and national economy 

Furthermore human wellbeing. It is a pervasive and costly 

environmental problem
6
. Irreparable changes in existing habitat 

and biodiversity including extinction of local species are 

common phenomenon of invaded ecosystem

species introduce parasites and pathogens causing diseases, it is 

considered as one of the most direct drives of biodiversity loss

Besides killing and crowding out of NS and changing 
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The biodiversity in protected areas of Terai region in Parsa Wildlife Researve (PWR) of Nepal is now under serious threat 

due to rapid spread of Mikania micrantha, causing decline or even extinction of native species. This research focuses on 

diversity. The study was conceded in buffer zone community forest of PWR. On the 

basis of invasion by invasive alien species, forest was divided into high, medium and low severity area respectively. Total o

30 plots were chosen throughout the study site representing a variety of cover densities of Mikania m

statistically significant between density of regeneration and level of severity (F= 10687.5 P>0.05). Simpson and Shannon 

diversity of Tree on different severity sites were insignificantly different on the basis of density of tree (P>0.0

=2.87). Similarly, There was statistically insignificant difference between the density of sapling and level of severity (p>0

square 2.26). It revealed that presence or absence of Mikania micrantha did not affect the density of tree an
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chemical cycle due to homogenization of the 

invasion result in biodiversity loss 

and species extinction. Not only these species threats native 

biological diversity but also has negative impact on smooth 

functioning of natural ecosystem.  With their rapid growth, 

rowth forms, invasive species 

(IS) often have dramatic impacts on the native species within 

. APS has extreme negative 

impact on existing habitat, indigenous species diversity, 

nutrients composition in soil and forest fire cycle
2
. It is 

estimated that 57% of plant species identified by The Nature 

Conservancy as either “possibly extinct,” “critically imperiled,” 

or “imperiled” are threatened, at least in part, by predation or 

. Moreover, ES has high 

potentiality to change community structure and ecosystem 

process which in turn lead to a disastrous loss of forests, crops, 

. It also becomes a threat to 

endangered or threatened plant species around the world
5
. 

ological invasion around the world threatens biodiversity, 

ecosystems dynamics, asset availability, and national economy 

Furthermore human wellbeing. It is a pervasive and costly 

. Irreparable changes in existing habitat 

ity including extinction of local species are 

common phenomenon of invaded ecosystem
7
. As invasive 

species introduce parasites and pathogens causing diseases, it is 

considered as one of the most direct drives of biodiversity loss
8
. 

ding out of NS and changing 

constituents of ecosystem, invasive species also mate with NS 

which brings genetical changes in invaded ecosystem 

 

It is the fact that IAS is second factor threatening to biotic 

nature globally and specially on island ecosyst

with are furthermore prominent economic losses incurred due to 

impacts of invasive species. The Convention on Biological 

Diversity has understood the significance of worldwide issues 

and requests to contracting parties to “prevent the introd

of, control or eradicate those newcomer exotic species that 

threaten ecosystem, habitats and species” Article 8 (h)

Impacts are observed at all spatial scales and no country and 

ecosystem is free from this menace

compounded by climate change
12

richness are related with warm climate, low attitude and 

disturbed habitats
13

. Invasive Species can bring landscape

dynamic of forests through modifying disturbance regimes, 

nutrient cycling and both above and below ground ecosystem 

properties
14

. However there is little accord on the mechanisms 

connected with the establishment and success of invasive 

species or the magnitude and direction of their effects

Different studies show that introductions

dramatically change the ecosystem and function of the native 

species and that led to threats the native species from the planet. 

On the other hand similar research on invasive species shows 

the controversy result that species invasions a

implicated as the cause of species extinction either locally or 

globally
18-20

. 
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(PWR) of Nepal is now under serious threat 

due to rapid spread of Mikania micrantha, causing decline or even extinction of native species. This research focuses on 

unity forest of PWR. On the 

basis of invasion by invasive alien species, forest was divided into high, medium and low severity area respectively. Total of 

30 plots were chosen throughout the study site representing a variety of cover densities of Mikania micrantha. There was 

statistically significant between density of regeneration and level of severity (F= 10687.5 P>0.05). Simpson and Shannon 

diversity of Tree on different severity sites were insignificantly different on the basis of density of tree (P>0.05, chi-square 

=2.87). Similarly, There was statistically insignificant difference between the density of sapling and level of severity (p>0.05 

square 2.26). It revealed that presence or absence of Mikania micrantha did not affect the density of tree and sapling 

constituents of ecosystem, invasive species also mate with NS 

which brings genetical changes in invaded ecosystem 
9
. 

second factor threatening to biotic 

nature globally and specially on island ecosystems. Connected 

with are furthermore prominent economic losses incurred due to 

impacts of invasive species. The Convention on Biological 

Diversity has understood the significance of worldwide issues 

and requests to contracting parties to “prevent the introduction 

of, control or eradicate those newcomer exotic species that 

threaten ecosystem, habitats and species” Article 8 (h)
10

. 

Impacts are observed at all spatial scales and no country and 

ecosystem is free from this menace
11

. The impacts are further 
12

. Often high level of IAS 

richness are related with warm climate, low attitude and 

. Invasive Species can bring landscape-level 

dynamic of forests through modifying disturbance regimes, 

above and below ground ecosystem 

. However there is little accord on the mechanisms 

connected with the establishment and success of invasive 

species or the magnitude and direction of their effects
15-17

. 

that introductions of exotic species 

dramatically change the ecosystem and function of the native 

species and that led to threats the native species from the planet. 

On the other hand similar research on invasive species shows 

the controversy result that species invasions are rarely 

implicated as the cause of species extinction either locally or 
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According to Di Castri
21

 “A biological invader is a species of 

plant, animal or micro-organism which, most usually 

transported inadvertently or intentionally by man, colonizes and 

spreads into new territories some distance from its home 

territory”. Invasions occur through three phases: invaders 

transport to new sites, establishment and population growth of 

the invaders in the new sites and their secondary spread from 

initial populations to other sites. For this all phases there is big 

role of human involvement who introduces these exotic species 

into the new community and also there are others environmental 

factors which play vital role to complete these all phases of 

invasions of exotic species on the new locality
22

. The rapid 

growth and development of exotic species take place in the gaps 

under the shade because there is low competition with native 

species. Introduction of exotic species not only reduce the health 

of native species but also impact on diversity and function of 

ecosystem
23-24

. What's more, it rule the understorey and 

suppress saplings and native species. Bio-invasions pose a 

major due to its nature of growing rates, however till now 

ineffectively tended to risk to sustainable forestry in the world
25

. 

Raghubanshi and Tripathi
26

 indicate that species rich 

communities of the dry tropical forests are becoming species 

poor and less diverse not only by deforestation and forest 

fragmentation but also by IS
26

. Further concluded that Lantana 

invasion is changing the forest structure, leading to species 

diversity loss and creation of a homogeneous, mono-specific 

Lantana invaded understorey in the forest. The impacts of alien 

invasive species at the ecosystem level include changes to 

trophic structures, resources availability and disturbance 

regimes
27

. 

 

Nepal has 600 species of naturalized APS and these are 

considered as potential invaders
28

; out of these, many species 

have become aggressive and are rapidly colonizing different 

ecosystems. IAS is considered to be one of the major threats to 

native biodiversity and natural ecosystem. The human beings 

activates such as habitat destruction and over-exploitation are 

accompanied by introduction of exotic species that leading to 

habitat change and soil degradation which threats to the 

biodiversity of Nepal
29

. According to IUCN
30

, 166 different 

non-native invasive plant species are found in both biologically 

rich areas as well as human dominated landscape such as forest, 

fallow land, grassland, croplands and wetlands
30

. Among them, 

21 are identified as problematic and categorized as high, 

medium, low and insignificant are 6, 3, 7, 5 respectively and are 

categorized as risk invader
30

. Species like Lantana camera, 

Mikania micrantha, Chromolaena orodata, Leucaena 

leucocephala are invasive alien species (IAS) in Nepal
28

. 

Mikania micrantha is surveyed as one of the six high dangers 

postured IAS
28

. In spite of the fact that it is assessed that 

exclusive 1% of presented species really get to be invasive, 

Mikania micrantha is an extremely serious weed with an 

amazingly fast growth rate, to 27 mm a day and it justifiably has 

earned the common name of mile-a minute weed
31-32

. Mikania 

micrantha rapidly spreading from east to west of tropical zone 

of Nepal that invading the tropical terrestrial ecosystem. It is 

eight serious invasive alien species (IAS) of Chitwan National 

Park (CNP) of Nepal
33

. Small area with wide range of altitude 

variation makes favorable habitats and environment for easily 

acclimatization of exotic species in Nepal. IAS is very critical 

on such a poor economic country like Nepal where rural 

populations as rural community have high dependency on 

natural resources to run their daily livelihoods.  Impact of IAS 

on native biodiversity is one of the complex topics so there is 

still lack of sufficient studies on this topic
34-35

. This type of 

study on the area will be fruitful since the area is highly invaded 

by Mikania micrantha and there is very limited study in impact 

of Mikania micrantha in terai's forest, one of the most 

productive ecosystems in Nepal especially from the dimension 

of biodiversity. 

 

Materials and Methods  

Study Area: Our research conducted at Parsa Wildlife Reserve 

(PWR), which was gazetted in 1984 with the aim of preserving 

of an Asian wild elephant. The Reserve includes tropical and 

sub-tropical forests of Nepal. Geographically, the PWR is 

located within north latitude of 27
o
15’ to 27

o
33’ and east 

longitude of 84
o
41’ to 84

o
58’. The total area of PWR is 637.37 

sq. Km
36

. The hottest month is the May when the mean 

maximum temperature reaches to 39.8o C while coolest month 

is January with the mean minimum temperature 5.80C. The 

annual precipitation (1720.51mm) is dominated by monsoon 

rain (83% precipitation occurring between June to October) with 

modest winter rain. The relative humidity varies from 49.7% to 

94.2%. The dominant tree species of the reserve is Shorea 

robusta 
37

. 

 

The study area of this research was conduct on Shree Rotomate 

Deurali Buffer Zone Community Forest (SRDBZCF). 

SRDBZCF located on ward number 5 and 6. It was established 

in 2009/November/9. The total user household of this buffer 

user community while established was 149. Total area of forest 

is 66.938 hectares and most of the forest is invaded by Mikania 

micrantha during inventory of SRDBZCF for fulfillment of 

above objective 1% intensity for sample plots were taken into 

consideration.  

 

Data Collection: The condition of Mikania micrantha in forest 

was estimated via focus group discussion, key person interview 

and preliminary survey. Systematic random sampling was done 

to analyze the situation and condition of forest so that it 

represents variety of coverage by Mikania micrantha i.e. low, 

medium and high. A total of 30 plots were chosen throughout 

the study site representing a variety of cover densities of 

Mikania micrantha. As a result, 10 plots were taken for low 

severity, 10 for medium severity and 10 for high severity. 30 

sampling plots of various sized quadrates; 20 × 20 m
2 

for trees, 

5 × 5 m
2
 for shrubs and climbers and 1 × 1 m

2
 for herbs were 

laid at 10 to 100m distance in adjoining forest from road and 

human settlement area. Nested plots 5 × 5 m
2
 and 1 × 1 m

2
 

quadrates were allocated randomly in two corners of 20 × 20 m
2
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plot
28

. Community consultations, individual interviews, field 

observations, literature review were conducted to collect data. 

 

Data Analysis: Biodiversity Impact: Biodiversity index is one 

of the most suitable ways for measuring biodiversity. For 

species diversity, Simpson dominance and Shannon Weiner 

were used in this study. 

 

Simpson’s Dominance Index: Simpson’s dominance index was 

computed to measure low, medium and high severity using 

following formula:  

)1(

)1(

−

−

=
∑

NN

nini
D                             (1) 

 

Where: ni = the total number of individuals of i
th

 species, N = 

the total number of individuals of all species. 

 

The value of D ranges from 0 to 1. The value nearest to 1 

indicates higher dominance and nearest to zero indicates lower 

dominance. 

 

Shannon Weiner Diversity Index: Out of many diversity 

indices the most popular one is Shannon Wiener diversity Index. 

 

This study makes a use of Shannon diversity index to compare 

the diversity of regeneration, sapling and tree in low, medium 

and high severity area. Combine function derived by Shannon 

and Wiener is known as Shannon index of diversity. The 

assumptions based upon the individuals are randomly sampled 

from an independently large population. The index considers the 

representation of all the species in the sample. In fact, 

biodiversity of ecosystem is measured via Shannon diversity 

index. Consideration of both the number of species present and 

species evenness is the major merit of this index. Formula 

employed to calculate Shannon index is as under: 

 

∑ ∗−= )ln( PiPiD                           (2) 

 

Where: H= index of species diversity, Pi= relative abundance of 

each species, i.e. the proportion of individuals of a given species 

relative to the total of individuals in the community. 

 

Similarly, for density of regeneration, sapling and tree following 

formula was used: 

1000
Plots of Area

Species of No
)/( xhaNDensity =                                  (3) 

 

Results and Discussion 

Regeneration Status on the Basis of Severity: There are 

verities of factors which play vital role on plants regeneration. 

On the basis of category of severity, regeneration density per 

hectare in low severity was 57000 and medium was 30000 and 

high 21000 respectively (Figure-1). Figure-1 indicates that 

regeneration in the study decrease with increasing severity level. 

There was statistically significant between density of 

regeneration and level of severity (F= 10687.5 P>0.05). Density 

of regeneration was not uniformly disturbed in all severity level 

thus it was impacted by severity level that was categorized into 

3 categories (low, high and medium). In our study, regeneration 

were absent in several plots. The local species regeneration was 

unable to compete with Mikanina Macrantha especially in 

ground cover due to its carpeting nature. The sample area which 

was more prone to Mikanina Macrantha was prominently seen 

with reduced regeneration, evident by lower seedling. 
 

The study carried out by Litton et al.
38

 has clearly indicated 

similar type of result that the density of tree in native is higher 

than invaded. Engoke et al.
39

 also concluded that seedling 

density declined with increasing cover of IAS. Dense growth of 

IAS modifies the micro-habitat in such a way that it becomes 

hostile for seed germination and seedling growth. Besides 

changing physical environmental conditions, the invasive 

species also release certain secondary metabolites (i.e. 

allelochemical) that make the chemical environment of soil 

unsuitable for germination of other species
40

. Again, Similar 

result were observed on study by Sapkota
41

 and Ulak
42

, which 

showed in their results that the regeneration of the forest was 

highly affected as the regeneration density per hectare in non-

invaded area was higher than in invaded area. Ulak
42

 illustrated 

there was no regeneration of Dalbergia sissoo, Acacia catechu 

and Bombax cebia in the study area. Very few regeneration of 

Trewia nudiflora and Litsea monopetala were found in invaded 

area. Brown et al.
43

, also demonstrated the influence of exotic 

species (Syzygium jambos) on primary and secondary forest 

regeneration in the Luquillo Mountains of northeastern Puerto 

Rico, including the area in and around the Caribbean National 

Forest (CNF) and the Luquillo Long Term Ecological Research 

site (Luquillo LTER). Alvarez and Cushman
44

 in Coastal 

California demonstrate that invasion by Cape-ivy reduced 

seedling recruitment in native and non-native seedling in plots 

by 88% and 92% fewer respectively. And shows that exotic 

species lessens availability of seedling by monopolizing limiting 

resources. 
 

IAS obstructs and reduces the intensity and duration of light 

which prevent the establishment of native seedling species
45

. 

Lower the invasion sites, higher the availability of resources and 

vice-versa. The Shannon diversity index for regeneration 

showed inverse trends with severity level, which indicated that 

least severity facilitates species diversity (Table-1). From field 

survey, Shannon diversity of regeneration was higher in low 

severity area followed by medium and higher respectively 

(Table-1). Simpson's dominance was significantly greater in 

higher severity than in the least severity sites. Higher dominance 

was found in higher severity 0.42 and least in low severity area 

as compared to higher severity (Table-1). Its higher value 

among the invaded plant communities predicts the homogenous 

nature of the vegetation. This may be due to loss of intolerant 

species while favoring tolerant species. It is believed that the 

Mikanina macrantha releases substances that inhibit the growth 

of other plants. 
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Ulak

42
 demonstrated that regeneration diversity increases in 

invaded site than non-invaded site. In accord to other study like 

that of Siwakoti
46

 conclude that the weed has been creating a 

serious threat in the protected areas such as the Chitwan 

National Park and the Koshi Tappu Wildlife Reserve by 

suppressing the growth of native plants and preventing the 

regenerations of other plants due to its high dispersal ability and 

adaptability to colonize in new habitat and difficult to control if 

once established. The strong invaders, in the invaders areas, 

reduce the density and diversity of species
2
. As per finding of 

Dogra
47

 reduction in plant species and diversity species in 

invaded area was 32.10% and 41.21% respectively as compared 

to non-invader areas. In Chiwan NP, Sapkota

high abundance of Mikanina macrantha in natural stands of 

Bombax ceiba and plantations of Dalbergia sissoo

impact to growth of seedlings (i.e. regeneration).In my study 

area also regeneration was impacted due to co

Mikanina macrantha, which was present in almost all the plots. 

According to Engoke et al.
39

, the IAS are the passengers of 

deforestation and forest degradation at the early stage of 

colonization , which later change into divers by disrupting 

regeneration process. The IAS invades the forests and gradually 

colonizes sites. 

 

Similar result found by Sapkota et al.
48

 also indicated higher 

Simpson dominance index in heavily disturbed forest in 

comparison to least disturbed forest. Dogra

dominance index was increased in the invaded sites. Kohli et 

al.
50

, demonstrated that higher value of index of dominance in 

the invaded areas and predict that dominance of single species 

over others and homogenous plant communities in the invad

areas. 

 

Tree and Sapling: Ever since the studies reported by Elton

those reported by Burke and Grime
52

, researchers support that 

0

Regeneration Density / ha
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Agriculture and Forestry Sciences _______________________________________

Res. J. 

International Science Community Association 

Figure-1 

The regeneration density of forest in different level of severity 

demonstrated that regeneration diversity increases in 

invaded site. In accord to other study like 

conclude that the weed has been creating a 

serious threat in the protected areas such as the Chitwan 

nd the Koshi Tappu Wildlife Reserve by 

suppressing the growth of native plants and preventing the 

regenerations of other plants due to its high dispersal ability and 

adaptability to colonize in new habitat and difficult to control if 

strong invaders, in the invaders areas, 

. As per finding of 

reduction in plant species and diversity species in 

invaded area was 32.10% and 41.21% respectively as compared 

NP, Sapkota
41

 also reported 

in natural stands of 

Dalbergia sissoo with negative 

impact to growth of seedlings (i.e. regeneration).In my study 

area also regeneration was impacted due to colonization of 

, which was present in almost all the plots. 

, the IAS are the passengers of 

deforestation and forest degradation at the early stage of 

colonization , which later change into divers by disrupting 

regeneration process. The IAS invades the forests and gradually 

also indicated higher 

Simpson dominance index in heavily disturbed forest in 

comparison to least disturbed forest. Dogra
49

 also found 

dominance index was increased in the invaded sites. Kohli et 

, demonstrated that higher value of index of dominance in 

the invaded areas and predict that dominance of single species 

over others and homogenous plant communities in the invaded 

Ever since the studies reported by Elton
51

 to 

, researchers support that 

plant communities are generally more susceptible to invasion 

when they are subjected to some form of disturbance. The 

results in present study of tree diversity do not revealed any 

particular trend with increase in severity level (Table

Similarly, similar trend of Simpson dominance index was 

demonstrated. Highest dominance was observed in low severity 

least in medium severity (Table-2). Low, medium and high 

severity sites were insignificant different on the basis of density 

of tree (P>0.05, chi-square =2.87). The presence or absence of 

Mikanina macrantha did not differ the density of tree.

 

Table-1

Shannon and Simpson diversity index of regeneration at 

different severity level

Regeneration

Severity Simpson dominance index

Low 0.199 

Medium 0.193 

High 0.42 

 

In case of sapling, diversity was higher in medium and low 

severity area as compared to high severity area (Table

Similarly Simpson dominance was higher (0.85) in high severity 

area followed by medium severity (0.44) and least (0.23) in low 

severity. The sapling diversity is not disturbed by 

macrantha which have carpeting/ suppressing nature and 

vigorously colonizing. There was statistically insignificant 

between the density of sapling and level of severity (p>0.05 chi

square 2.26). It revealed that presence or absence of invasion 

did not affect the density of sapling 
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plant communities are generally more susceptible to invasion 

when they are subjected to some form of disturbance. The 

esults in present study of tree diversity do not revealed any 

particular trend with increase in severity level (Table-2). 

Similarly, similar trend of Simpson dominance index was 

demonstrated. Highest dominance was observed in low severity 

2). Low, medium and high 

severity sites were insignificant different on the basis of density 

square =2.87). The presence or absence of 

did not differ the density of tree. 

1 

iversity index of regeneration at 

different severity level 

Regeneration 

Simpson dominance index Shannon index 

 1.605 

 1.51 

1.09 

In case of sapling, diversity was higher in medium and low 

compared to high severity area (Table-2). 

Similarly Simpson dominance was higher (0.85) in high severity 

area followed by medium severity (0.44) and least (0.23) in low 

severity. The sapling diversity is not disturbed by Mikanina 

ting/ suppressing nature and 

vigorously colonizing. There was statistically insignificant 

between the density of sapling and level of severity (p>0.05 chi-

square 2.26). It revealed that presence or absence of invasion 

did not affect the density of sapling size species. 

57000

50000 60000
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Table-2 

Simpson and Shannon diversity of Tree and Sapling at different level of severity 

Variables 

Severity 

Low Medium High 

Simpson 

dominance  index 
Shannon 

Simpson 

dominance  index 
Shannon 

Simpson 

dominance  index 
Shannon 

Tree 0.28 1.53 0.18 1.86 0.24 1.65 

Sapling 0.23 1.61 0.44 1.75 0.85 0.38 

 

Trees are more robust and found to have less competition for 

food, nutrient, water and minerals in mature stage with 

Mikanina macrantha as compared to regeneration which are 

more vulnerable. Due to their long roots, trees can extract 

nutrient from deeper part of soil layer as compared to Mikanina 

macrantha whose roots are more superficial. Similar finding 

was interpreted on study by Raghubanshi and Tripathi
26

 that 

diversity decrease as restriction of new growth of regeneration 

with increasing Lantana but tree species diversity was not 

affected. In sites where the plant is well established it has 

apparently remained for several decades and these sites have not 

yet begun to converge upon the pre-disturbance vegetation 

assemblage
43

. 

 

Saplings were lowest in the plots having the highest level of 

IAS infestation. It appears that growth of seedling into sapling is 

critical for tree regeneration under the influence of invasive 

species. Once the individual grows to sapling, the effect of 

invasive species would be insignificant. Engoke et al.
39

, also 

conclude a similar trend of density of tree saplings, being not 

affected significantly by cover of IAS (linear regression, 

p=0.286) in the study area. 

 

This may conclude Mikanina macrantha is not impacting in 

diversity of sapling size of plant species. The results were 

supported from study on invasive plants from other part of 

globe. According to Cabin et al.
53

, recruitment of seedling to 

sapling – a transition period in which plants are competing 

greatly with invasive species like P. setaceum for limiting 

resources. Litton et al.
38

 agreed with Cabin et al.
53

 and further 

conclude that while presence of P. setaceum may not inhibit 

seedling germination, these new seedlings will not become 

established and survive to become the next cohort of canopy 

trees. And further concluded that sapling was affected by level 

of severity. As the severity level increases, the density of 

sapling and small diameter class tree were in decreasing. This is 

just opposite of our findings. This variation may be due to 

difference in climatic condition and management regime of the 

study area. 

 

Conclusion  

The negative roles of IAS can modify the structure, function and 

dynamics of an area. IAS is responsible for the loss of diversity 

of species productivity and result in landscape level changes. 

AS is the second worst threat after habitat destruction and set 

global priorities for management. The invasion of Mikanina 

macrantha is rapidly increasing in PWR. 
 

Population structure in SRDBZCF - riverine mixed forest of 

Terai region of Nepal showed a considerable effect of invasion 

on regeneration as compared to sapling and tree species and 

shows the probable trend of change in future forest structure. 

Even the forest structure in terms of basal area and density was 

in better condition in low severity area than in higher. The 

invasion of alien species like Mikanina macrantha is 

jeopardizing the forest condition and compromising forest 

productivity of Terai forest by deteriorating forest. 
 

Invasion of Mikanina macrantha also marked an impact on 

plant biodiversity with low diversity in regeneration. Higher the 

diversity of an ecosystem, higher will be its resilience and loss 

of such diversity makes it vulnerable. Invasive species creates 

unfavorable environment for growth of previously prevalent 

local species. The earlier stage of plant growth, especially 

regeneration, where plants lack robustness and are highly 

vulnerable, often fails in altered micro habitat created by 

aggressively colonizing invasive plants. Regeneration growth is 

highly impaired because of the carpeting nature of Mikanina 

macrantha. There was no effect in tree and sapling species as 

the trend of diversity index of both Shannon did not show any 

particular trend which was prominent for regeneration. 
 

Acknowledgments 

The authors are grateful to all the staffs of the District Forest 

Office, Parsa Wildlife Reserve Office and National Trust for 

Nature Conservation, Parsa Conservation Project of Parsa 

district, Nepal for providing all possible help during the survey 

and to those ethnic people from Shree Rotomate Deurali Buffer 

Zone Community Forest user groups who have actively 

contributed in the field work of the study. The authors are also 

thankful to all the staffs of the Ministry of Forest and Soil 

Conservation and Department of National Parks and Wildlife 

Conservation, Kathmandu, Nepal for their continuous 

supervision, guidance, suggestions, support and encouragement 

throughout my research period. Authors are also thanking full to 

Tribhuvan University, Institute of Forestry, Pokhara-15 and 

Nepal for providing lab and library facility. We would like to 

express sincere thankfulness to Northwest A and F University, 

Shaanxi, China for providing us financial support for our study. 



Research Journal of Agriculture and Forestry Sciences _____________________________________________E- ISSN 2320-6063 

Vol. 4(9), 6-13, September (2016) Res. J. Agriculture and Forestry Sci. 

 International Science Community Association            11 

References 

1. Claridge K. and Franklin S.B. (2002). Compensation and 

plasticity in an invasive plant species. Biological Invasions, 

4(4), 339-347, doi:10.1023/A:1023671006342. 

2. Ortega Y.K. and Pearson D.E. (2005). Weak vs. strong 

invaders of natural plant communities: Assessing 

invasibility and impact. Ecological Applications, 15(2), 

651-661, doi:10.1890/04-0119. 

3. Wilcove D.S., Rothstein D., Dubow J., Phillips A. and 

Losos E. (1998). Quantifying threats to imperiled species in 

the United States. Bioscience, 48(8), 607-615, 

doi:10.2307/1313420. 

4. Pimentel D., Lach L., Zuniga R. and Morrison D. (2000). 

Environmental and economic costs of nonindigenous 

species in the United States. BioScience, 50(1), 53-65, doi: 

http://dx.doi.org/10.1641/0006-3568(2000)050[0053:AEC 

ON] 2.3.CO;2. 

5. Pimentel D., Zuniga R. and Morrison D. (2005). Update on 

the environmental and economic costs associated with 

alien-invasive species in the United States. Ecological 

economics, 52(3), 273-288, doi:10.1016/j.ecolecon.2004.10 

.002. 

6. Larson D.L., Anderson P.J. and Newton W. (2001). Alien 

invasion in mixed-grass prairie: Effects of vegetation type 

and anthropogenic disturbance. Ecological Applications, 

11(1), 128-141,  doi10.1890/1051-0761(2001)0110128: 

APIIMG2.0.C O.  

7. CBD (2007). Invasive Alien Species. Programmes and 

Issues, http://www.cbd.int/programmes/cross-cutting/alien/. 

2/May/2016. 

8. Cleeland E.E. and Mooney H.A. (2001). Evolutionary 

Impact of Invasive Species. Proceedings of the National 

Academy of Sciences of the United States of America, 

98(10), 5446-5451, doi: 10.1073/pnas.091093398. 

9. Neville L. (2001). Global Invasive Species Program (GISP) 

Update. Aliens 13, 3-6. 

10. McGeoch M.A., Butchart S.H., Spear D., Marais E., 

Kleynhans E.J., Symes A., Chanson J. and Hoffmann M. 

(2010). Global indicators of biological invasion: species 

numbers, biodiversity impacts and policy responses. 

Diversity and Distribution, 16(1), 95-108, doi: 

10.1111/j.1472-4642.2009.00633.x. 

11. Burgiel S.W. and Muir A.A. (2010). Invasive Species, 

Climate Change and Ecosystem Based Adaptation: 

Addressing Multiple Drivers of Global Change. Global 

Invasive Species Programme (GISP), Washington, DC, US, 

and Nairobi, Kenya, 1-56. 

12. Stohlgren T.J., Chong G.W., Schell L.D., Rimar K.A., 

Otsuki Y., Lee M., Kalkhan M.A. and Villa C.A. (2002). 

Assessing vulnerability to invasion by non-native plant 

species at multiple spatial scales. Environment 

management, 29(4), 566-577, doi:10.1007/s00267-001-

0006-2. 

13. Van der Putten W.H., Klironomos J.N. and Wardle D.A. 

(2007). Microbial ecology of biological invasions. The 

International Society for Microbial Ecology, 1(1), 28-37, 

doi:10.1038/ismej.2007.9. 

14. Mack R.N., Simberloff D., Lonsdale W.M., Evans H., 

Clout M. and Bazzaz F.A. (2000). Biological invasions: 

causes, epidemiology, global consequences, and control. 

Ecological Applications, 10(3), 689-710, doi: 

10.1890/1051-0761(2000)010 [0689:BICEGC]2.0.CO;2. 

15. Olden J.D., Poff N.L., Douglas M.R., Douglas M. and 

Fausch K. (2004). Ecological and evolutionary 

consequences of biotic homogenization. Trends in ecology 

& evolution, 19(1), 18-24, doi:10.1016/j.tree.2003.09.010. 

16. Parker I.M., Simberloff D., Lonsdale W.M., Goodell K., 

Wonham M., Kareiva P.M., Williamson M.H., Von Holle 

B.M., Moyle P.B., Byers J.E. and Goldwasser L. (1999). 

Impact: toward a framework for understanding the 

ecological effects of invaders. Biological invasions, 1(1), 3-

19, doi:10.1023/A:1010034312781. 

17. Savidge J.A. (1987). Extinction of an island forest avifauna 

by an introduced snake. Ecology, 68(3), 660-668, doi: 

10.2307/1938471. 

18. Davis M.A. (2009). Impacts of invasions. Invasion biology 

Capitulo, 7, 101-131. 

19. Sax D.F., Gaines S.D. and Brown J.H. (2002). Species 

invasions exceed extinctions on islands worldwide: A 

comparative study of plants and birds. The American 

Naturalist, 160(6), 766-783, doi: 10.1086/343877. 

20. Di Castri Francesco. (1990). On invading species and 

invaded ecosystems: the interplay of historical chance and 

biological necessity. Biological invasions in Europe and the 

Mediterranean Basin, Springer Netherlands, 3-16, doi: 

10.1007/978-94-009-1876-4_1. 

21. Kolar C.S. and Lodge D.M. (2001). Progress in invasion 

biology: predicting invaders. Trends in Ecological 

Evolution, 16(4), 199-204, doi: http://dx.doi.org/10.1016 

/S0169-5347(01)02101-2. 

22. Sanford N.L., Harrington R.A. and Fownes J.H. (2003). 

Survival and growth of native and alien woody seedlings in 

open and understorey environments. Ecol. Manage., 183(1), 

377-385, doi:10.1016/S0378-1127(03)00141-5. 

23. Vilà M., Espinar J.L., Hejda M., Hulme P.E., Jarošík V. and 

Maron J.L. (2011). Ecological impacts of invasive alien 

plants: a meta-analysis of their effects on species, 

communities and ecosystems.  Ecol. Lett., 14(7), 702-708, 

doi: 10.1111/j.1461-0248.2011.01628.x. 



Research Journal of Agriculture and Forestry Sciences _____________________________________________E- ISSN 2320-6063 

Vol. 4(9), 6-13, September (2016) Res. J. Agriculture and Forestry Sci. 

 International Science Community Association            12 

24. Denslow J.S. (2002). Invasive alien woody species in 

Pacific Island forests. Unasylva (English ed.), 53(209), 62-

63. 

25. Raghubanshi A.S. and Tripathi A. (2009). Effect of 

disturbance, habitat fragmentation and alien invasive plants 

on floral diversity in dry tropical forests of Vindhyan 

highland: a review. Tropical Ecology, 50(1), 57-69. 

26. McNeely J.A. (2001). The Great Reshuffling: Human 

Dimensions of Invasive Alien Species. IUCN, Gland, 

Switzerland and Cambridge, UK, 1-242.  

27. Tiwari S., Siwakoti M., Adhikari B. and Subedi K. (2005). 

An Inventory and Assessment of Invasive Alien Plant 

Species of Nepal. IUCN - The World Conservation Union, 

Nepal. Viii, 114.  

28. Chaudhary R.P. (1998). Biodiversity in Nepal: Status and 

conservation. Know Nepal Series, (17). 

29. IUCN/SSC (2000). Guidelines for the prevention of 

biological diversity: Loss caused by alien invasive species. 

Gland (Switzerland): Species Survival Commission (SSC), 

International Union for Nature Conservation, Invasive 

Species Specialist Group Distribution, 6(2), 93-107. 

30. Groves R. (1991). A short history of biological invasion of 

Australia. Biogeography of Mediterranean invasion, 

Groves, R. & F. di Castri ed., 59-63, Cambridge Univ. 

Press, Cambridge, UK. 

31. Holm L.G., Plucknett D.L., Pancho J.V. and Herberger J. P. 

(1977). The world's worst weeds. University Press. 

32. Sapkota L.N. (2006). Invasive Alien Species in Chitwan 

National Park, Nepal. Unpublished Master of Science in 

forestry dissertation, Institute of Forestry, Tribhuvan 

University, Pokhara, Nepal. 

33. Busch D.E. and Smith S.D. (1995). Mechanisms associated 

with decline of woody species in riparian ecosystems of the 

Southwestern U.S. Ecological Monographs, 65(3), 347-

370, doi: 10.2307/2937064. 

34. Samways M.J., Caldwell P.M. and Osborn R. (1996). 

Ground-living invertebrate assemblages in native, planted 

and invasive vegetation in South Africa. Agriculture, 

Ecosystems and Environment, 59(1), 19-32, 

doi:10.1016/0167-8809(96)01047-X. 

35. Wyckoff P.H. and Webb S.L. (1996). Understory influence 

of the invasive Norway maple (Acer platanoides). Bulletin 

of the Torrey Botanical Club, 123(3), 197-205, doi: 

10.2307/2996795. 

36. DNPWC (2016). Increment in Area of Parsa Wildlife 

Reserve. http://www.dnpwc.gov.np/news/details/ 

incrementinarea-ofparsawildlifereserve, 25/June/2016. 

37. Chaudhary R.P. (1995). Biological and Cultural Diversity 

of Parsa Wildllife Reserve (Central Nepal). Institute of 

Biodiversity, Kathmandu, Nepal. 

38. Litton C.M., Sandquista D.R. and Cordell S. (2006). Effects 

of non-native grass invasion on aboveground carbon pools 

and tree population structure in a tropical dry forest of 

Hawaii. Forest Ecology and Management, 231(1), 105-113. 

doi:10.1016/j.foreco.2006.05.008. 

39. Engoke J.V., Dangi R.B. and Subedi S. (2013). Study on 

Invasive Alien Species (IAS) as Drivers to Deforestation 

and Degradation of Forests in Different Physiographic 

Regions of Nepal. REDD- forestry and Climate Change 

Cell, ministry of Forest and Soil Conservation (MFSC) 

Barbal, Kathmandu. 

40. Seastedt T.R., Callaway R.M., Pollock J.L. and Kaur J. 

(2008b). Allelopathy and plant invasions: traditional, 

congeneric, and biogeographical approaches. Biological 

Invasions, 10(6), 875-890, doi:10.1007/s10530-008-9239-9. 

41. Sapkota L. (2007). Ecology and management issues of 

Mikania micrantha in Chitwan National Park, Nepal. Banko 

Janakari, 17(2), 27-39, doi: 10.3126/ banko. v17i2.2153. 

42. Ulak S. (2010). Effect of invasive alien plant species in 

regeneration, growth and carbon sequestration of tropical 

riverain forest, A Case study from Kumrose Buffer Zone 

community forest, Chitwan, Nepal. Unpublished Master of 

Science in forestry dissertation, Institute of Forestry, 

Tribhuvan University, Pokhara, Nepal. 

43. Brown K.A., Scatena F.N. and Gurevitch J. (2006). Effects 

of an invasive tree on community structure and diversity in 

a tropical forest in Puerto Rico. Forest Ecology and 

Management, 226(1), 145-152, doi:10.1016/j.foreco. 

2006.01.031. 

44. Alvarez M.E. and Cushman J. (2002). Community‐level 

consequences of a plant invasion: Effects on three habitats 

in coastal California. Ecological Applications, 12(5), 1434-

1444, doi: 10.1890/1051-0761(2002)012[1434:CLCO 

AP]2.0.CO;2. 

45. Sharma G.P. and Raghubanshi A.S. (2006). Tree population 

structure, regeneration and expected future composition at 

different levels of Lantana camara L. invasion in the 

Vindhyan tropical dry deciduous forest of India. 

Lyonia, 11(1), 27-39. 

46. Siwakoti M. (2007). Mikania Weed: A Challenge for 

Conservationists. Our Nature, 5(1), 70-74, 

doi:10.3126/on.v5i1.801. 

47. Dogra K. S., Kohli R. K., Sood S. K. and Dobhal P. K. 

(2009b). Impact of Ageratum conyzoides L. on the diversity 

and composition of vegetation in the Shivalik hills of 

Himachal Pradesh (Northwestern Himalaya), India. 

International Journal of Biodiversity and Conservation, 

1(5), 135-145. 

48. Sapkota I.P., Tigabu M. and Odén P.C. (2010). Changes in 

tree species diversity and dominance across a disturbance 

gradient in Nepalese Sal (Shorea robusta Gaertn. f.) forests. 



Research Journal of Agriculture and Forestry Sciences _____________________________________________E- ISSN 2320-6063 

Vol. 4(9), 6-13, September (2016) Res. J. Agriculture and Forestry Sci. 

 International Science Community Association            13 

Journal of Forestry Research, 21(1), 25-32, 

doi:10.1007/s11676-010-0004-4. 

49. Dogra K.S., Kohli R.K. and Sood S.K. (2009a). An 

assessment and impact of three invasive species in the 

Shivalik hills of Himachal Pradesh, India. International 

Journal of Biodiversity and Conservation, 1(1), 004-010. 

50. Kohli R.K., Dogra K.S., Batish D.R. and Singh H.P. 

(2004). Impact of invasive plants on the structure and 

composition of natural vegetation of North Western Indian 

Himalayas. Weed Technology, 18(sp1), 1296-1300, 

doi: http://dx.doi.org/10.1614/0890-037X(2004)018[1296-

:IOIPOT]2.0.CO;2. 

51. Elton C.C. (1958). The reasons for conservation. The 

Ecology of Invasions by Animals and Plants, Springer 

Netherlands, 143-153.  

52. Burke M.J.W. and Grime J.P. (1996). An experimental 

study of plant community invasibility. Ecology, 77(3), 776-

790. doi: 10.2307/2265501. 

53. Cabin R.J., Weller S.G., Lorence D.H., Cordell S., Hadway 

L.J., Montgomery R., Goo D. and Urakami A. (2002). 

Effects of light, alien grass, and native species additions on 

Hawaiian dry forest restoration. Ecological Applications, 

12(6), 1595-1610. doi: 10.1890/1051-

0761(2002)012[1595:EOLAGA]2.0.CO;2.

 


