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Presentation outline

e 1. Research activities related to biological invasions

» 2. Trends: How many alien species are invasive? Where are they
from?

3. Drivers and pathways

* 4. Impacts: What are the ecological and socio-economic impacts of
invasive alien species?

* 5. Management: Which control measures are implemented to
manage invasive alien species?

* 6. Meeting the targets: What is the progress towards meeting
national and global targets in the last decade?

e 7. Future options: What are the options for effective management of
|AS



1. Research activities related to biological invasions

2005 2016 2018



1. Research activities...

Diversity and distribution

Ecological impacts

Human adaptation



1. Research activities...

Ecological
studies are
mostly
concentrated
in central
Nepal
(Pandey et al
2020)






2. Trends: How many alien species are invasive? Where are
they from?

Date and References #Naturalized | #Invasive alien species
species

Flowering plants

2005 (Tiwari et al) 166 21

2016 (Shrestha) - 25 (Ageratum houstonianum, Erigeron karvinskianus,
Galinsoga quadriradiata, Spermacoce alata)

2017 (Shrestha et al) - 26 (Spergula arvensis)

2019 (Shrestha) 179 26

2021 (Shrestha and Shrestha) 182 27 (Mimosa diplotricha)

2021 184 29 (Sphagneticola trilobata, Tithonia diversifolia)

Animals

2015 (Budha) 64 (including ?? (>10 species)

captive animals)



2. Trends...
Important IAS reported after 2015

Tuta absoluta (@Bajracharya et al 2016)

Mimosa diplotricha Sphagneticola trilobata

(2019) (2021) Spodoptera frugiperda (@Bajracharya et al 2019)



2. Trends...
Among 100 of the world’s worst |AS

Pontederia crassipes

Chromolaena Lantana camara Mikania micrantha
odorata

Sphagneticola trilobata



2. Trends...
Among 100 of the world’s worst |AS...

Tilapia (Oreochromis mossambicus) Giant African snail (Achatina fulica)
(Begnas lake — a Ramsar site)



2. Trends...

Native range of naturalized plant species

74% American native

Native range of exotic plant species naturalized in Nepal
(Bhattarai et al. 2014)
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3. Drivers and pathways

Drivers of invasions

e Global drivers: Climate

change, Global trade (Nepal

being 3"¥ most threatened among 124
countries, Paini et al. 2016)

Future climate scenario: RCP 4.5
(Shrestha et al 2018)



3. Drivers and pathways...

Drivers of invasions...
* Local drivers: Deforestation, Agriculture land abandonment...

Lantana camara in degraded forests Parthenium hysterophorus in abandoned
(Jajarkot district) agriculture land (Kathmandu valley)



3. Drivers and pathways...

Drivers of invasions...

* Local drivers:... Infrastructure development (e.g. road), wetland
eutrophication

Lake eutrophication allows establishment
Roads are dispersal corridors for species like and rapid spread of species like

Parthenium (Pyuthan district) Pontederia crassipes (Kailali district)



3. Drivers and pathways...

Introduction pathways: not known
for many species

* Accidental introduction: Mikania
micrantha, Tuta absoluta

* Intentional introduction: e.g.
Mimosa diplotricha (for soil
bioengineering), Lantana camara
(for ornamental), Tilapia (for fish
farming)

Lantan camara grown in a private
garden in Kathmandu
(Photo: Yamuna Ghale, 2021)






4. Impacts: What are the ecological and socio-economic
impacts of invasive alien species?
Ecological impacts

* Habitat degradation of endangered wildlife (e.g. one-horned
rhinoceros) by Mikania micrantha (Murphy et al. 2013)

(Photo: Baburam Lamichhane, NTNC/BCC)



4. Impacts: What are the ecological and socio-economic
impacts of invasive alien species?
Ecological impacts...

 Altered species composition and soil chemistry of grasslands by
Parthenium hysterophorus (Timsina et al. 2011)

* Reduced species richness due to Lantana camara in Bardian NP (Bhatt
et al 2020)




4. Impacts....

Socio-economic impacts

* Negative effects on the livelihood of wetland dependent and rural
communities (Rai et al. 2012; Personal observations)

* Reduced provisional ecosystem services of forests and rangelands;
reduced agriculture production (Shrestha et al. 2019)

* Health hazard to human and livestock by Parthenium hysterophorus
(Shrestha et al. 2015)

A livestock owner at
Mahdendranagar, Kailali, affected
seriously by parthenium allergy



4. Impacts....

Socio-economic impacts...

 Damage to agriculture crops: Tomato leaf miner (Tuta absoluta) on
tomato, fall armyworm (Spodoptera frugiperda) on maize, giant
African snail (Achatina fulica) on vegetables

Tomato leaf miner (@Bajracharya et al 2016) Fall armyworm damage on maize

https://risingnepaldaily.com/detour/fall-armyworm-a-menace-

for-nepali-farmers



4. Impacts....
Socio-economic impacts

* Rising economic burden: management/control cost

https://thehimalayantimes.com/multimedia/photo-gallery/cleansing-fewa-lake/

Pokhara Lekhnath
metropolitan city
bought a machine in
January 2018 to
remove water hyacinth
(Pontederia crassipes)
Investing Rs. 2.5
millions (ca. US S
23,000)




4. Impacts....

Socio-economic impacts
* Rising economic burden:...

A Community Forest
Users’ Group of Jhapa
spent Rs. 1.4 millions (ca.
US S 13,000) in last 4
years to remove Mimosa
diplotricha (Renuka
Upreti, Interviewed,
2020)



4. Impacts....

Cultural impacts

e Use of Parthenium instead of native Anaphalis busuwa during
festivals in Kathmandu valley

Parthenium for sale instead of

Native Anaphalis busuwa .
P native A. busuwa

(Photo: Nirmala Joshi)



4. Impacts....

Gaps in impact related knowledge
* Ecological impacts of many IAS yet to be studied

* Impacts on ecological and evolutionary processes have not been
studied

* Economic impacts have not been estimated






5. Management: Which control measures are
implemented to manage invasive alien species?
* Physical removal has been most frequently implemented

Removal of Pontederia crassipes and Leersia Removal of Parthenium hysterophorus
hexandra from Beeshajari lake, Chitwan (2012) (Kathmandu, 2014)



Lantana cleared in a community forest in Bardia, western Nepal



Removal of Mikania in Jhapa, eastern Nepal



5. Management:...

* Biological control: formally not initiated yet, but some biological
control agents have spread from the neighboring countries and
established with some impacts.

Stem galling insect
(Procecidochares

utilis) against Ageratina
adenophora

Leaf feeding beetle (Zygogramma Winter rust (Puccinia abrupta var.
bicolorata) against Parthenium partheniicola) against Parthenium



Climate suitability and distribution of
Zygogramma bicolorata in Nepal
(Shrestha et al. 2019)






6. Meeting the targets: What is the progress towards
meeting national and global targets in the last decade?

National document

Management plan of three IAS (Mikania, 4th National Report to No progress
Parthenium and Pontederia/Eichhornia) CBD (2009)
prepared and implemented by 2010

Nation-wide survey and research on at National Biodiversity Mostly
least five most problematic invasive alien Strategy and Action Plan achieved
plant species by 2020. (2014)

Development of an Invasive Plant Atlas for National Biodiversity Will be

identification, early detection, prevention  Strategy and Action Plan achieved
and management of invasive plants. (2014) soon!









6. Meeting the targets....

National document

Enhancing quarantine and
detecting capacity of custom and
guarantine offices

Development and implementation
of programme to raise awareness
of local people on invasive alien
species, their impacts and control
measures.

Development, testing and
application of appropriate
biological control agents.

National Biodiversity Not known (?)
Strategy and Action

Plan (2014)

National Biodiversity
Strategy and Action
Plan (2014)

Partially
achieved

National Biodiversity
Strategy and Action
Plan (2014)

No progress



6. Meeting the targets....

Aichi Biodiversity Target 9 of CBD Progress at national level in
Nepal

By 2020, invasive alien species and Partially achieved (Species
pathways are identified and identified but not pathways)
prioritized,

Priority species are controlled or Very low progress

eradicated, and

Measures are in place to manage No progress
pathways to prevent their introduction
and establishment



Ministry of Forest and
Soil Conservation is
working for the
preparation of Invasive
Alien Species
Management Strategy

Drafted in 2016 but not
approved yet!







/. Future options: What are the options for effective
management of |AS?

* Filling the data and knowledge gaps

» Introduction pathways
» Status of invasive animal species
» Ecological and evolutionary impacts

» Economic valuation of invasive alien species impacts and
management

» Prioritization of species and sites/ecosystems for
control/management



/. Future options....

* Initiation of biological control program

* Education and awareness among all stakeholders including
policy makers

* Community participation
* Institution and Governance

* Integration with responses to other components of global
environmental changes, particularly the climate change, and
land use and land cover change

* National Strategy of Invasive Alien Species Management



Take home message

* Invasive alien species are already widespread with wide
ranging ecological and socioeconomic impacts which are
most likely to increase continuously in future under
‘business-as-usual’ scenarios.

* Minimum information required for management of IAS is
currently available, though incomplete.

* What is needed now is an acknowledgement of the
seriousness of the problem by policy makers and
implementation of science-based management
interventions.



THANK YOU

Any queries and questions are welcome

—

Participation of local community



