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Foreword

Biological invasions are one of the major threats to our biodiversity, and the cost
of these invasions has an impact at every level, from the local up to the global. In
this fast-moving society, plants and animals are also travelling into new places,
intentionally or unintentionally. Some of them turned into invasive and started
to threaten the native biota of the region. Almost every country on the globe is
experiencing the threats posed by the invasive species. In Nepal also, the rate of
turning of introduced species into invasive is increasing, ultimately creating irreversible changes
to our native ecosystem. The damaging impacts of invasive alien plants such as Banmara
(Ageratina adenophora) and Lahara Banmara (Mikania micrantha) can be easily observed in the
forests and rangelands in Tarai and mid hills of Nepal.

It gives us great pleasure to see the publication of this book. The Nepal Academy of Science
and Technology (NAST) is an autonomous apex body established in 1982 to promote science
and technology in the country and driving recently with the mission “Science for Society and
Innovation for Prosperity”. The Academy is entrusted with four major objectives: promotion
of research in science and technology; identification and facilitation of appropriate technology
transfer (innovation and prosperity); advancement of science and technology for all-round
development of the nation; and preservation and further modernization of indigenous
technologies. Since its establishment, NAST has been actively working to control major threats
to native biological diversity.

Identifying these introduced species is not always easy, and any management steps could not
be possible without the correct name and the biological properties of the concerned species.
This bilingual book, Invasive Alien Plants of Nepal: A field guide to 27 problematic species,
incorporates all recent and useful information on 27 problematic invasive plant species of Nepal.
The book is very well illustrated and could serve as a valuable resource for the identification
of those species. I strongly believe that this book will serve as a stepping stone towards the
research and management of invasive alien plant species of Nepal and more important for issues
of climate change, global warming and native species conservation and management.

I wish to express my sincere gratitude to all those who have helped and contributed in the
preparation of this book. Finally I thank all the collaborative partner organizations of the Darwin
Initiative Project for their important and active role in the publication of this book.

& s sdim

Dr. Sunil Babu Shrestha
Vice Chancellor




Introduction

People have a dramatic impact on the
environments in which they live, either
directly through the cutting of forests and
creation of agricultural lands, or indirectly
by introducing pests and diseases.

These impacts are greatly increased

by the rapid growth in populations

and associated economic and social
developments. Human activities have led
to the widespread loss and degradation of
natural habitats for wildlife, threatening
the existence of many plants and animals.
As people travel around the globe, they
transport plants and animals out of their
native ranges into new environments
intentionally or accidentally. Organisms
are also moved out of their native

ranges accidentally when industrial and
agricultural products are transported
from one continent to another. Some

of these organisms thrive in their new
homes, disrupting the ecological balance,
causing a decline in the native species or
damaging the environment. This process
is called biological invasion.

Biological invasion may result from the
deliberate introductions of agricultural
crops, forestry trees, ornamental plants,
game animals, etc., but also can be
accidental as contaminants of agricultural,
aquaculture and forestry products, or as
stowaways on vehicles, ships, aeroplanes,
and even on the boots of trekkers.
Species that have been introduced
outside of their native distribution ranges,
whether intentionally or accidentally, are
known as alien species. The process of
biological invasion can be separated into

three phases:

Introduction of alien species beyond
their native range

2. Establishment of self-sustaining
populations

3. Rapid spread to large areas

Those species which pass through only
the introduction phase are called casual
species. In the context of Nepal, alien
crop species such as maize, potato and
tomato, all of which are native to South
America, can be considered as casual
species.

Many accidentally introduced species
die before they can reproduce, but

a significant proportion find suitable
habitats and establish self-replacing
populations. Most of the alien species
which are intentionally introduced, such
as crops, only grow in cultivated areas,
but some escape these confines and
establish viable populations in natural and
semi-natural habitats: these are called
naturalized species.

The majority of naturalized species form
small populations and do not spread

far. They remain as minor elements of
ecological communities without significant
harm to native species and ecosystems.
However, a small proportion of
naturalized species (around 5-20%) spread
rapidly, covering large areas relatively
quickly, and have negative impacts on
native ecosystems, biodiversity and
human welfare: these are called Invasive




Alien Species. All invasive alien species
are naturalized, but not all naturalized
species are invasive. However, it should
be remembered, that any naturalized
non-invasive species may turn out to be
invasive in the future.

Biological invasion from Invasive Alien
Species is a major environmental problem
in Nepal. At least 4 alien ferns and 182
alien flowering plants have become
naturalized in Nepal, including 27
recognized as particularly problematic
Invasive Alien Plant Species (those
covered in this book). Among these are
four species from a global register of

100 of the World’'s Worst Invasive Alien
Species produced by the International
Union for the Conservation of Nature
(IUCN). Similarly, 64 species of alien
animals have been reported from Nepal,
and some of them (e.g. Nile tilapia and
rainbow trout) also appear on the IUCN
list. The number of Invasive Alien Plant
Species in Nepal has increased over

a time, primarily due to the shift of
naturalized non-invasive alien species to
invasive. In 2005 an IUCN report listed 21
Invasive Alien Plant Species in Nepal, but
12 years later this list was extended to 27.
One of these additional species, Ageratum
houstonianum (blue billy goat, Nilo
gandhe in Nepali), was not thought to be
invasive in 2005, but is now one of the
most troublesome weeds in farmlands.

Invasive Alien Species threaten Nepal's
native biodiversity, and negatively impact
the livelihoods of agrarian and forest-
dependent communities. The Tarai and
Siwalik regions have been particularly
seriously affected, with areas of high

conservation value, such as National
Parks (e.g. Chitwan, Bardiya) and Ramsar
sites (e.g. Koshi Tappu, Bees Hazari Tal),
extensively invaded by Invasive Alien
Species. The threats of Invasive Alien
Species to Nepal’s agriculture sector is
surprisingly high, with Nepal ranked as
the third most threatened country in the
world among the 124 countries assessed.
Recent years have seen increases in the
spread of Invasive Alien Species, as well
as the prevalence of pests and diseases.
The problems of biological invasions are
likely to be exacerbated by climate change,
with species distribution modelling studies
predicting that rising temperatures will
allow Invasive Alien Plants to spread
further into mountain regions.

Global Context

Biological invasions constitute a major
component of global environmental
change. In spite of the efforts made at
local, national and global levels to prevent
and control Invasive Alien Species, their
numbers have been increasing steadily
across all plants and animals groups, and
in all geographic regions. This is mainly

a result of increases in global trade and
tourism. Climate change also plays a part,
and changes in land use and land cover,

in natural and semi-natural habitats, have
also contributed to the rapid spread of
Invasive Alien Species. Biological invasion
is one of the leading causes of biodiversity
loss, from decline in populations of native
species to extinctions. Biological invasions
have other harmful effects, such as
altering ecosystems (for example nutrient
availability, fire frequency and intensity),
modifying evolutionary processes (for



example hybridization between native and
alien species), and increasing the economic
burden on those least able to cope.
Invasive Alien Species have caused the
local extinction of many native and endemic
species, reduced productivity in agriculture
and forestry (particularly non-timber
forest products, such as medicinal herbs),
reduced the carrying capacity of pastures
and rangelands, and negatively affected
human and wildlife health. The annual
economic burden of biological invasions has
been estimated to be many billion dollars

in terms of damage caused and the cost of
management. For example, the annual cost
of biological invasions has been estimated
to be $14. 5 billion in China in 2000, $120
billion to the USA in 2005, and $13.6 billion
to Australia in 2012.

Management options

This brief account clearly indicates that
the problems of biological invasions are
widespread locally as well as globally,
with the strong possibility of further
exacerbation due to ongoing climate
change. A number of management
options have been developed around the
world to address this challenging global
environmental problem. Management
options targeting Invasive Alien Plant
Species include:

1. Cultural methods, for example use of
clean seeds, quarantine screening of
items in trade, policy formulations

2. Physical methods, for example
manual removal of Invasive Alien
Species from farmlands and wetlands

3. Mechanical methods, for example use
of weed harvesters to remove aquatic
weeds, use of modified bulldozers and
tractors to remove Lantana camara

4. Chemical methods, for example use
of herbicides such as glyphosate

5. Biological control, for example use of
the leaf feeding beetle Zygogramma
bicolorata to control Parthenium
hysterophorus

In addition, ecosystem-based management
can be effective in suppressing the

growth and abundance of Invasive Alien
Plant Species. The effectiveness of these
methods depends on various biophysical
and socio-economic conditions, but the

one factor that is constant in their success
and sustainability is the engagement and
active participation of local communities.
Community participation, however, depends
on the level of community awareness of the
problems and possible solutions.

In recognition of the importance of the
involvement of local communities in
addressing the challenges of Invasive
Alien Species, Nepal’s National
Biodiversity Strategy and Action Plan
prioritized the production of community
education materials to increase the
participation of local communities in the
management of Invasive Alien Species.
This book seeks to address this need by
promoting the public awareness for the
management and control of Invasive Alien
Plant Species at the community level.




How to use this book

The species pages in this book are designed
to provide scientifically accurate information

on Invasive Alien Plant Species of Nepal
in an accessible, easy to use format that
puts knowledge at the fingertips of the
general public. It uses a format designed
and tested with local communities in
Nepal during the Plants and You project.

Plants and You takes a high-tech approach

to the digital storage and publication of
authoritative species-based information.

The primary focus is on using paper-based
systems for delivering knowledge products
for use by community forest user groups,

and a wide range of audiences within local

communities. These products can also be
used as educational tools to teach the

identification of Invasive Alien Plant Species,
and to raise awareness of their impacts on
the surrounding environment and available

management options.

Key to ideograms

Header: Scientific name followed by
Nepali name and English transliteration
of Nepali name.

Local names: Local names in common
use in Nepal.

Family name: Name of the plant
family to which the species belongs.

. Main features: Description of the

plant, concentrating on key characters
helpful in identification, for example
plant habit, leaves, flowers and fruits.
Ideograms give a quick reference to
the habit, size of the plant, and size
of a leaf and flower: a pencil (ca. 15
cm long) provides a guide for the leaf
length and flower diameter.

m Small herbs

[ ]
l'n| Mediumn herbs
i

m Large herbs
m Medium shrubs
m ikt
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m T

n Less than 2 cm
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Sample page
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Family: Asteraceae

* Herb to 2 m, much branched,
stems green and hairy

» Leaves €15 » 3-5 am, hairy,
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I 1T

but not aromatic
= Flower heads many, creamy
white, 3=5 mm in diameter

= Fruits ca. 3mm n
Parthanium hysterophorus is frequently
confused with Artemisia indica (tite pati) in
Mepal, but easily distinguished by smelling
the crushed leaves which are aromatic in
Artemisia. It degrades pasture by reducing
farage production, and causes health
problems for livestock and people, such as
contact dermatitis and asthma. Invasion by
this weed alters species composition of
native plant community, and soil chemical
properties, It has strong allelopathic
(chemical) influences on native plants. s
seeds are easily spread by vehicles, animals
and by water, and as a contaminant of
agricultural produce. An integrated weed
management approach, utilizing cultural,
physical, chemical and biological methods is
needed to manage this noxious weed, Leaf
feeding mexican bettle and winter rust are
partially contralling this weed in Nepal.
Disturbed habitats, agricultural land, road-
sides, open areas, forest margins and trails,

Mepal (75-2000 m, first report 1967), native
of C & 5 America, accidentally introduced in
tropical and sub-tropical regions
worldwide,
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5. Running text: Information on the native
distributional range, introduction history
and dispersal mechanisms, impacts on
ecosystems, agriculture, human and
livestock health, and control measures.

6. Habitat: The environments where the
species is most frequently found.

7. Distribution: Elevation range within
Nepal, with the year first reported
from Nepal, followed by distribution
outside Nepal.

8. Captions: Descriptions of content of
the images.

9. lcons: A graphical reference to the
properties and use of the plant
species, co-designed and tested with
local communities in Nepal.

The icon on the right-hand side of
icon palette shows the invasive impact
category (MV: Massive; MR: Major;
MO: Moderate; MN: Minor; MC:
Minimal) assigned to the species (see
Impact Assessment on page ix for
further details).

Key to icons

Medicine

Fodder Tawic
et to animals

Edible @ Toxic
:;..g: to humans

Biofertilizer

..(

to human

Invasive

S|SPrpe

10. Phenology and elevation: Diagrams
illustrating the flowering and fruiting
months shaded for quick reference,
and a rough guide to the altitudinal
range of the species.

11. Disclaimer text: Any properties
indicating medicinal use in the text
are for general information only and
are not intended to promote use by
readers.

12. Distribution maps: The maps were
generated by the Flora of Nepal
Padme database system using
vouchered occurrence data from
herbarium labels, unvouchered field
records, and observation records for
all 27 Invasive Alien Plant Species.
Herbarium label data from specimens
deposited at Natural History Museum,
London (BM), Royal Botanic Garden
Edinburgh herbarium (E), and National
Herbarium and Plant Laboratories
(KATH) were verified, and information
entered into the database. The
distributional information was
supplemented by data from Global
Biodiversity Information Facility (GBIF,
https://www.gbif.org/) after a critical
review of their records.



Impact Assessment of

Invasive Alien Plant Species of Nepal

The impact of Invasive Alien Plant Species
of Nepal was assessed using criteria

given in the IUCN Environmental Impact
Classification of Alien Taxa (EICAT, https://
www.iucn.org/theme/species/our-work/
invasive-species/eicat). EICAT has been
developed by the Invasive Species Specialist
Group of the IUCN'’s Species Survival
Commission. EICAT is an assessment
process that classifies alien species into
one of five categories which are ranked
according to the magnitude of their
detrimental impacts on the environment.
Thirty-one experts from universities,
governmental and non-governmental
organizations in Nepal participated in the
Project Workshop in Nepal in 2018, carrying

out EICAT impact assessments for Invasive
Alien Species of Nepal. All 27 Invasive Alien
Plant Species of Nepal included in this book
were assigned an EICAT category, as given
in the species profile page. These categories
are subjective to change in the future
depends on their detrimental impact on the
natural environment.

Definition of EICAT categories
In 2019 EICAT was formally adopted by
the IUCN as the standard classification of
the impacts of invasive alien taxa.

Figure. The different impact categories
and the relationship between them
(Source: IUCN, 2017)
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Minimal Concern (MC): A species is
considered to have impacts of Minimal
Concern when it causes negligible levels
of impacts and is unlikely to cause
reduction in performance of individuals of
native species.

Minor (MN): A species is considered

to have Minor impacts when it causes
reductions in the performance of
individuals of native species, but no
decline in native population sizes, and
has no impacts that would cause it to be
classified in a higher impact category.

Moderate (MO): A species is considered
to have Moderate impacts when it causes
decline in the population size of at least
one native species but has not been
observed to lead to local extinction of a
native species.

Major (MR): A species is considered

to have Major impacts when it causes
community changes through local or
sub-population extinction (or presumed
extinction) of at least one native species
that would be reversible if the alien
species was removed. Its impacts do not
lead to irreversible extinction of local
populations, sub-populations or global
populations.

Massive (MV): A species is considered
to have Massive impacts when it causes
irreversible community changes through
extinctions of sub-populations or global
populations (or presumed extinctions) of
at least one native species.
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Ageratina adenophora PTell START Dalo banmara

Banmasa, Banmara

Family: Asteraceae

e Herb to 2 m high, stem purplish
brown, glandular pubescent

e Leaves 5-8 x 2-5cm

e Flower head 5-8 mm in diameter,
in dense axillary and terminal
corymbs, florets 40-50, white

e Achenes 1-1.5 mm, black-brown,
5-angled

Ageratina adenophora is native to Mexico,
but is now known to occur in more than 40
countries across six continents. It probably
entered eastern Nepal from India. It forms a
dense stand that suppresses the growth of
other species through competition and
allelopathic (chemical) effects. It is toxic to
livestock. A single plant can produce several
thousand seeds which are easily dispersed
by the wind and water. Local people use
the leaf juice to stop bleeding from minor
cuts. It is used to make compost, green
manure, and is also used in biogas plants.
Ohe char produced from its stem is used to
make pellets, briquettes and biochar.
Oeople remove plants manually from
forests and agricultural lands. A biological
control programme using the stem gall fly

Procecidochares utilis has not been
effective in Nepal.

O pen areas, degraded forest, forest
margins, streams, fallow lands.

Nepal (200-3200 m, first report 1952), native
to C America, accidentally introduced to
tropical and subtropical areas of the world.

a, A. adenophora in degraded forest; b, ¢, flowering
branch; d, leaf (upper surface); e, leaf (lower surface).
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Ageratum conyzoides

T Gandhe

Ganaune jhar, Boke jhar, Ganamane

Family: Asteraceae

* Herb to 1.2 m, stem white
pubescent or long tomentose

e |leaves 2-9 x 1-5 cm, base
broadly cuneate

e Flower head 4-6 mm long, white,
light blue or violet, corolla not
exceeding the pappus

¢ Achenes 1-2 mm long, black

B
Al
L

Ageratum conyzoides exhibits great
morphological variation and flourishes in a
wide range of different ecological
conditions. It is a major weed of disturbed
areas, agricultural fields and pastures. A
single mature plant can produce up to
40,000 seeds which are easily dispersed by
wind, water, livestock and wild animals, as
well as on clothes and agricultural
machinery. It has an allelopathic (chemical)
effect which inhibits the growth of crops,
reducing their productivity. It has been used
in traditional medicine in many countries. Its
most common uses are to treat wounds,
burns and colds. However, it is known to
cause allergic reactions in some people. It is
also used to make compost. Control is most
commonly by mulching, manual removal and
chipping.

Forest margins, fallow lands, agricultural
land, disturbed forest, roadsides.

Nepal (100-2400 m, first report 1910), native
to S and C America, pantropical weed,
introduced elsewhere accidentally.

a, habit; b, ¢, flowering plant; d, leaf (upper surface); e,
leaf (lower surface); f, flower heads.
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Ageratum houstonianum

et & Nilo gandhe

Gandhe jhar
Family: Asteraceae
e Herb to 1.2 m, stem purplish or
green, white tomentose m
e |eaves 2-10 x 1-5 cm, base
cordate or truncate
¢ Flower head 4-8 mm long, light m
blue, white or violet. Corolla
exceeding the pappus
¢ Achenes 1-2 mm long, black n
Ageratum houstonianum looks similar to A.
conyzoides but differs in its cordate leaf
base. It was introduced as a garden plant in
many countries and later escaped to
become a weed of agricultural and fallow
land. A single plant can produce a large
number of small seeds which are easily
dispersed by wind, water and animals, or by
contamination of seed stocks and
agricultural produce. It forms a dense
ground cover along forest margins and on
agricultural land, limiting the growth of
other plants. In Nepal, the leaf juice is
applied on minor cuts and wounds. It is fed
to cattle but is believed to be fatal if
consumed in large amounts. Mulching and
manual removal are the most common
methods used to control this weed.

Forest margins, fallow lands, agricultural
land, disturbed forest, roadsides.

Nepal (100-1500 m, first report 1929), native
to Mexico and C America, pantropical weed,
introduced elsewhere accidentally and
intentionally.

a, habit; b, ¢, flowering branch; d, leaf (upper surface); e,
leaf (Lower surface); f, flower heads.
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Alternanthera philoxeroides St 5T dal jambu

Patpate
Family: Amaranthaceae
e Perennial herb to 1.2 m, stem

ascending from creeping base m

e Leaves 2.5-0x 0.0-2 cm
¢ Flowers white, papery, in a
single apical cluster, 0.0-1.5 cm

in diameter

e Fruits usually absent in its
introduced range

Alternanthera philoxeroides is a fast
growing invasive weed of tropical,
subtropical and warm temperate regions. It
grows in both aquatic and moist terrestrial
habitats. In wetlands it forms dense mats
which block light, severely reducing
photosynthesis by submerged plants and
phytoplankton. In agricultural systems it
strongly competes for nutrients with crops,
limiting productivity. It reproduces by seed
as well as by its vegetative parts, though in
introduced range including Nepal it is only
known to reproduce vegetatively. Stem
fragments are dispersed by water currents,
vehicles and as contaminants of forage and
crops. In small areas physical removal can
control this weed, but this entails high
labour costs, and in large areas integrated
physical, chemical and biological methods
are needed for effective control.

Freshwater lakes, ponds, agricultural land,
wetlands, roadside ditches.

Nepal (60-1500 m, first report 1994), native
to S America, introduced elsewhere
accidentally.

a, habit; b, ¢, flowering branch; d, leaf (upper surface);
e, leaf (lower surface); f, flowers.
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Amaranthus spinosus H3 Y Kande lunde

Ban lunde, Lunde kanda

Family: Amaranthaceae

e Spiny herb up to 1 m, stem
glabrous

* leaves 3-12 x 1-6 cm

e Flowers with spiny bracts,
inflorescence 8-25 cm long,
lower flowers of spikes female,
upper flowers male

e Seed 0.5-1 mm, black, shining

Amaranthus spinosus is a common
agricultural weed, and is also found in
disturbed areas and forest edges. It
flourishes in nutrient-rich areas. It
reproduces through seeds which are
dispersed by water, and animals. A single
plant can produce up to 200,000 seeds. It
displaces native plants and alters the
habitat for animals. Mature plants are spiny
which make them less palatable to
livestock. This causes problems in pasture
areas and also in crops that need hand
weeding or are harvested manually. Young
shoots are used as a vegetable, and are also
used as fodder for cattle. They are
considered of a good source of vitamins. It
has been introduced in many countries
through the contamination of crop seeds.
People pull out the plant manually, and
herbicides are sometimes used to control it.

Roadsides, residential areas, agricultural
land, fallow lands and pastures.

Nepal (75-1800 m, first report 1954), native
to tropical America, accidentally introduced
to other parts of the world, cosmopolitan
weed.

a, habitat; b, ¢, branch with flowers and fruits; d, mature
plant.
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Argemone meXxicana oTeet  Dhakal

Satyanashi, Sungure kanda
Family: Dapaveraceae
e dOrickly herb to 1 m, stem
whitish-green with yellow sap
when cut
® lLeaves 5-22 x 2.5-7 cm
e Flowers solitary, 2-4 cmin
diameter, yellow
e Capsule 2.5-4 cm long, brownish
black, ca. 1 mm in diameter m
Argemone mexicana was introduced as an
ornamental plant in many countries, but has
become a notorious weed of agricultural
fields and fallow lands. It has an
allelopathic (chemical) effect that supresses
the germination and growth of crops,
reducing their productivity. It can spread
through contamination of other seeds. A
single plant can produce up to 4000 small
seeds which look similar to mustard seeds.
In India and Nepal cooking oil extracted
from mustard seeds contaminated with
Argemone mexicana causes epidemic
dropsy, a potentially fatal disease. Manual
removal is difficult because of its prickly
nature, but it must be removed and
destroyed before it sets seed. O erbicides
have been effective in controlling the
spread of this plant.

Agricultural and fallow land.

Nepal (75-1400 m, first report 1910),
pantropical weed, native to tropical
America, introduced elsewhere as an
ornamental plant.

a, A. mexicana in cultivated land; b, ¢, flowering and
fruiting plant; d, seeds.
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Bidens pilosa

Pl A Dalo kuro

Kuro, Kaine kuro, Sinke kuro

Family: Asteraceae

e DOerbto2m, stem glabrous

e |eaves lobed or dissected,
leaflets 1-7 x 0.5-3 cm

e Outer ray floret whitish-pinkish,
inner disc florets yellow

* Achenes black, 4-16 mm, plumes
3-5, hairy which adhere to
clothes and animal fur

Bidens pilosa is a noxious weed which is
capable of invading a wide range of habitats
such as fallow lands, agricultural lands,
forest clearings, wetlands and plantations.
It forms dense stands which can
outcompete other plants, displacing crops,
and reducing yields. Thick stands also
obstruct people’s access to roads, trails,
and recreational areas. It spreads rapidly
through seeds and a single mature plant can
produce 3000-6000 seeds which are
dispersed by animals, humans, wind and
water. The seeds easily stick to animal fur
and human clothing facilitating dispersal
from one place to another. Leaf and root
extracts show a strong allelopathic effect
which chemically suppresses the
germination and growth of crops. It is used
as fodder for cattle. It is controlled by

manual removal, mowing, hoeing and
herbicides.

Agricultural land and abandoned areas.

Nepal (100-3600 m, first report 1910),
cosmopoliton weed, native to tropical
America, accidentally introduced to other
countries.

a, land invaded by Bidens; b, c, flowering branch; d, leaf
(upper surface); e, leaf (lower surface); f, flowers.
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Chromolaena odorata AT STURT Seto banmara

Aule banmara
Family: Asteraceae
e Shrub to 3 m, sometimes
climbing up to 6 m
e Leaves 3-10 x 2.5-5 cm, surfaces
scrabid
¢ Flower head ca. 1cm long,
florets 20-30, purple to white
® Achenes ca. 4 mm long, 5-ribbed,
ribs pubescent m
Chromolaena odorata is one of 100 of the
world's worst invasive species. It becomes
established in disturbed habitats and
spreads rapidly through vegetative
propagation or by its seeds. A single mature
plant can produce up to 80,000 seeds. It is
believed that the initial introduction to Asia
occurred through botanic garden in Kolkata.
It was most probably introduced to Nepal
via the eastern Tarai from West Bengal and
Assam. The tiny seeds of Chromolaena can
easily contaminate supplies of other seeds
used in forestry or agriculture, spreading it
still further. Individual plants can be
removed manually in the early stage of
infestation, and some community forest
user groups carry out annual programmes
to remove established stands. More
research is needed to develop effective
biological control of this weed.

Forest margins, fallow lands, abandoned
agricultural land, degraded forest.

Nepal (75-1500 m, first report 1956), native
of C& S America, introduced accidentally
and intentionally to tropical areas of the
world.

a, forest margin invaded by Chromolaena; b, c, flowering
branch; d, inflorescence; e, flower head.
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Erigeron karvinskianus T FR Fule jhar

Khante bhad

Family: Asteraceae

e Perennial herb to 40 cm, stem
creeping or ascending

e leaves1-4 x 0.3-1.5cm

e Flower head 10-15 mm in
diameter, outer ray floret white
to pinkish, inner disc floret
yellow

¢ Achene 1.2-1.5 mm long, oblong,
flattened, pale to reddish brown

Erigeron karvinskianus is a short-lived
herbaceous perennial which forms a dense
mat with its highly branched stem and
smothers native plants. It tolerates a wide
range of environmental conditions and can
grow in habitats ranging from damp soil to
rock crevices. This plant was introduced
outside its native range as an ornamental
plant and also in some places for habitat
restoration (e.g. Sri Lanka). It can produce
huge number of light seeds which are
dispersed long distances by wind. It quickly
colonizes open soil exposed after
disturbance and prevents other species
from establishment. Some countries have
banned the import of this species. Physical
removal and use of herbicides have been
suggested to control it.

Open habitats such as hill agriculture,
grasslands, shrub lands, forest edges.

Nepal (600-2600 m, likely to be more
widely distributed than in map as it is
under-recorded, first report 1966), native to
C and N America, intentionally and
accidentally introduced elsewhere.

a, habit ; b, flowering plants; c, capitula.
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Galinsoga quadriradiata & Rt Jhuse chitlange

Chitlange
Family: Asteraceae
e Annual herb to 1 m, stem

pubescent m
e |Leaves 2-5 x 1.5-4 cm
e Flower head 3-6 mm in diameter,

outer ray floret female, white to

pink, inner disc floret bisexual,

yellow, 5-lobed
e Achene ca. 2 mm long, blackish n
Galinsoga quadriradiata is a fast-growing,
highly variable, annual herbaceous weed of
agricultural fields and other disturbed areas
in subtropical and temperate regions. It was
probably introduced as a contaminant of
ornamental plants or crops. It has been
recorded as escaping from botanic gardens
in Europe. A single plant can produce up to
7500 minute seeds which are rapidly
dispersed by wind, animals, people, and as
contaminants of soil and crop seeds, and on
agricultural machinery. It reduces crop
production by competing for nutrients and
increases labour costs because of the need
to manually remove it from fields. It is used
as fodder to feed livestock. Management
includes physical removal and, in non-
agricultural settings, the use of herbicides.

Agricultural land, roadsides, grassland.

Nepal (450-2800 m, first report 1963), native
of Mexico, introduced elsewhere
intentionally and accidentally.

a, flowering plant; b,d, flowering branch; c, inflorescence;
e, leaf (upper surface); f, leaf (lower surface);
g, capitulum.
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Ipomoea carnea T Bl Sanai phul

Besaram, Dhode, Saruwa
Family: Convolvulaceae
e Shrub to 3 m tall, stem glabrous

and hollow, with white laten m
* Leaves 15-20 x 4-12 cm
¢ Flowers 5-10 cm long, stamens

and style inside the corolla tube m
¢ Fruit ovoid or globose, ca. 2 cm

in diameter, seed covered with

long brownish hairs m
Ipomoea carnea is found in many lowland
habitats, especially swamps and moist areas
of fallow land and roadsides. It is often
planted along irrigation canals as it grows
quickly and has a strong root system which
stop the banks eroding. O owever, it
spreads rapidly from seeds and stem
fragments, invading unmanaged land and
blocking out native plants. According to
local people the lated can cause vomiting
and diarrhoea, and it is toOic to goats. It is
used as firewood, as a green manure, and in
the construction of temporary shelters.
Artisan paper can be made from the bark of
Ipomoea carnea. 0 anual removal and

increased utilisation could help manage this
species.

Moist disturbed areas such as marshes,
ditches, roadsides and cultivated lands.

Nepal (60-1400 m, first report 1963), native
of C O S America, introduced intentionally
and accidentally to tropical areas
throughout the world.

a, land invaded by /pomoea; b, flowers; c, flowering
branch; d, longititudinal section of flower.

MO

JFMAMI JAEOND
Flowering

Fruiting o [ ™ ://\A\

Any medicinal properties of plants mentioned here are for information only, not to promote self-use.




Lantana camara F wfer Kirne kanda

Ban phanda, Sutkeri kanda
Family: Verbenaceae
e Shrub to 4 m tall, sometimes
scrambling up to 15 m high m
* Leaves 4-8 x 3-5 cm, hairy and
rough to the touch
e Flowers ca. 1cm, clustered in m
heads, colour varies from creamy

white, yellow or pink to red
e Fruits ca. 5 mm, globose

Lantana camara is one of 100 of the world's
worst invasive species, and was first
introduced into the Old World as a garden
ornamental. It is now a seriously
problematic invasive plant in more than 60
countries. Lantana is a frequent invader of
natural habitats such as open forests and
riversides, as well as disturbed cultivated
areas, roadsides, pasture and wastelands. It
is mostly spread by its bird-dispersed
seeds, but when cut it resprouts
vigourously, forming dense thickets.
Although none of the physical, chemical and
biological methods of control have yet
proved effective, a holistic conservation
approach leading to reduced disturbance
and increased tree canopy can reduce the
vigour of this plant. It can be used to make
bioenergy products, and for basketry, which
may help reduce its spread.

Open-canopy forests, riparian vegetation,
tree plantations and disturbed habitats such
as roadsides and pasture.

Nepal (100-2000 m, first report 1848 ),
native to C and S America, introduced
widely elsewhere as an ornamental plant.

a, habit; b, flowering branch; ¢, cluster of flowers;
d, flower; e, fruits.
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Leersia hexandra

| U@ Daraunte ghans

Family: Poaceae

e [rass to1lm, stem decumbent,
rooting at lower nodes

e |eaf blade 5-12 x 0.3-0.6 cm,

sheath shorter than internode
e Panicle 5-10 cm long, branched;

spikelet 3-4 mm, pale green or
creamy white
e Fertile seeds usually absent

Leersia hedandra has extensively branched
rhidomes and stolons which form dense
mats on both the ground and on water.
Floating mats reduces light penetration,
harming aquatic life, and displacing other
plants. It mainly spreads by vegetative
propagation of the rhidlomes and stolons,
which are easily dispersed by water, and by
contamination of soil, forage and agricul-
tural equipment. It is a serious weed of rice
fields in tropical and subtropical regions,
and is also a problematic weed of tea and
sugarcane plantation. In some Asian
countries it is used as fodder. Decent
studies have revealed the capacity of this
plant to remove heavy metals such as
chromium and nickel from waste water. In
agroecosystems, management of Leersia
involves cultural methods (e.g. clean
seedbeds, crop rotation), hand weeding and
the use of herbicides. Biological control
agents have not yet been found.

Lakes, ponds, marshlands, irrigation
ditches, paddy fields, moist arable lands.

Nepal (100-800 m, first report 1820), native
to tropical Americas, accidentally
introduced elsewhere.

a, L. hedandra in rice field; b, ¢, panicle; d, spikelet.
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Mesosphaerum suaveolens s @™ Dan silam

Tulsi jhar, Silame jhar
Family: Lamiaceae
e Aromatic herb to 2 m, stem hairy,
woody at the base
* Leaves 1.5-12 x 1.2-9 cm, hairy
e Flowers in groups of 2-5 in leaf
axils, 5-7 mm long, corolla blue, m
2-lipped
e Fruit of O brown nutlets, each ca.
0 x 3 mm, sticky when wet n
0 esosphaerum suaveolens (previously
known as Hyptis suaveolens) grows under
diverse climatic conditions ranging from the
wet tropics to subtropical and semi-arid
regions. It forms dense thickets which
shade out and displace native species. It
also increases the risk of forest fire during
the dry season because of the volatile oils it
contains. In farmlands it can outcompete
crop species and significantly reduces the
productivity. It reproduces mainly by seed
but also by resprouting from the rootstock.
It is dispersed by water, animals, people
and vehicles. Control of this weed is not
only difficult but also expensive. Physical
control involves uprooting before flowering
combined with the use of herbicides. In
spite of several attempts effective

biological control agents have not yet been
identified.

Disturbed open areas such as forest edges,
grasslands, and flood plains.

Nepal (100-1700 m, first report 1956 ), native
of tropical Americas, introduced accidentally
elsewhere.

a, habit; b, ¢, flowering branch; d, leaf (upper surface);
e, leaf (lower surface); f, inflorescence.
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Mikania micrantha e §URT Lahare banmara

Barha mase, Bakhre lahara, Pyangri lahara

Family: Asteraceae

* Scandent twining herb, stem
branched, yellow/brownish

e |leaves5-12 x 4-7cm

e Flower head 3-4 mm long, 4-
flowered, florets white or
greenish white

® Achenes ca. 2 mm long, seeds

black or brown, feathery plume n

Mikania micrantha is one of 100 of the
world's worst invasive species, and Nepal's
most serious invasive plant species. It is
notorious for smothering trees, grasslands
and even wetland areas in tropical and
subtropical regions. This plant is known as
the mile-a-minute vine, because it grows so
quickly, at up to 9 cm in a single day. It
spreads rapidly through its thousands of
wind-blown, feather-like seeds, and
vigourous vegetative reproduction. It is a
particular threat to rhinoceros habitats in
Chitwan as it out-competes native grasses
and other fodder plants. Although manual
removal is recommended in the very early
stage of infestation, this is not practical
once established. Biological control could
be the best approach to manage this
pernicious weed, but it has not been tested
in Nepal.

Fallow land, croplands, forest margins, and
wetlands.

Nepal (80-1200 m, first report 1963), weed
of tropical regions of the world, native to C
& S America, intentionally and accidentally
introduced elsewhere.

a, habit; b, fruiting stem; ¢, flowering stem; d, florets;
e, achenes.
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Mimosa diplotricha

3TRThIe  Aarakande

Thulo lajjawati jhar, Ulta kande

Family: Fabaceae

* Annual or perennial climbing
shrub or subshrub

e |eaves with 20-28 leaflets,
leaflets 4-7 x 2-3 mm

e Flowers in dense heads, pink,
corolla funnel-shaped

e Fruits in clusters of up to 30,
pods compressed, 1.5-3 cm long

Mimosa diplotricha has recently been
reported from eastern Nepal. It grows in a
wide range of habitats in lowland tropical
regions in a variety of soil conditions. It
reproduces by seeds which are dispersed by
water or by sticking to animals, people and
vehicles, and through contaminated seeds,
sand and soil. The seeds can remain viable
for up to 50 years in soil. It was introduced
in Nepal for soil bioengineering. It forms a
dense cover preventing the growth of other
plant species and also adversely affects
animal habitats. It contains the chemical
mimosin which is toxic to animals and
causes death if consumed in large
quantities. Its stem hairs cause skin
irritation in humans. The early stages of
infestation can be controlled by uprooting
and burning the plants before they start

flowering. Biological and chemical control
methods are also reported to be effective.

Flood plains, riverbanks, roadsides,
abandoned fields, and forest clearings.

Nepal (65-160 m, first report 2019), native
to tropical Americas, introduced elsewhere
intentionally and accidentally.

a, habit; b, flowering branch; ¢, flower heads; d, fruiting
branch; e, fruit.
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Mimosa pudica costrad!  Lajjawati

Lajwanti, Nidaune ghans

Family: Fabaceae

e Annual or perennial diffuse [
prickly sub-shrub to 1.5 m *IHI

* Leaves with 10-26 leaflets per
pinnae, leaflets 8-12 x 2-3 mm
¢ Flowers pink, calyx minute, n
corolla campanulate
e Fruits cluster of 2-8 pods, pods
compressed, 1-2 cm long n
Mimosa pudica is an invasive weed in Asia
and Australasia. It grows in a wide variety
of habitats in the Tarai and mid-hills, in
both moist and dry conditions. It spreads by
seed which are dispersed by animals and
human, bristles on the pods cling to fur and
clothes. It forms a dense ground cover
preventing the growth of other species. It
has both antioxidant and antibacterial
properties and its roots are used to treat
asthma, fever, dysentery, abdominal pain
and skin diseases. It is popular in traditional
medicine for the treatment of urogenital
disorders, piles, sinusitis and wounds. It is
used as fodder. The early stages of
infestation can be controlled by manual

removal of small plants before they set
seed.

Moist fallow land, agricultural land, forest
edges.

Nepal (75-1300 m, first report 1910), native
to tropical America, introduced elsewhere
intentionally and accidentally.

a, Mimosa in agricultural field; b, flowering branch;
¢, flower head; d, flowering and fruiting branch; e, fruits.
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Myriophyllum aquaticum gm @@ Suga pwankhe

Family: O aloragaceae

e AOuatic herb, stems up to2m
long, rooting from nodes

e |eaves in whorls, feather like,
with 10-30 linear filiform
segments, light bluish green

e Flowers unisexual, borne in leaf m
axils, inconspicuous
e Fruits ca. 2 mm long

0 yriophyllum aduaticum, commonly known
as parrot feather, is an aOuatic weed of
wetlands. It is native to South America, and
was introduced to many countries as an
ornamental and aOuarium plant. So far it
has only been reported from the
Oathmandu Dalley, but it is likely to spread
across the country unless effective control
measures are undertaken in time. All
introduced parrot feather plants appear to
have female flowers, and plants with male
flowers are only known in its native range.
It grows rapidly from fragments of its
stems, and this can make it difficult to
eradicate, even at an early stage of
infestation, therefore, mechanical methods
of control are not effective. Successful
biological control programmes using a leaf
feeding beetle (Lysathia) have been
reported from South Africa.

Wetlands, rice fields, marshy fallow land.

Nepal (1300 m, first report 2004), native to

S America, introduced as ornamental plants
in warm temperate to subtropical areas of

the world.

a, M. aquaticum in wetland; b, plants with feathery
leaves; ¢, flowering branch.
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Oxalis latifolia sell = S Thulo chari amilo

Chari amilo

Family: Oxalidaceae

e Bulbous herb to 30 cm, bulb 1-2
cm in diameter

e |eaves trifoliate, 1.5-4 x 3-5 cm

* Flowers reddish pink, 1-2 cm
across, sepals with 2 apical
glands

e Seeds orange, ca. 1 mm long,
ribbed

Oxalis latifolia is an agricultural weed that
spreads by bulbils and seeds. It has been
reported as a serious weed in around 40
countries and in at least 30 crops. It grows
on a wide range of soil types, and its
numerous bulbils remain dormant in the soil
before sprouting under favourable
conditions. In Nepal, the plant rapidly
spreads on agricultural lands, orchards and
nurseries during the rainy season and crop
cultivation. It grows well in moist fields and
is shade tolerant. Young leaves are used in
pickles for their acidic taste. Although
people remove the plant by hand, complete
removal is very difficult because of the
large number of bulbils produced by each
plant. Locals remove plants manually in the
early stage of infestation, but it is
exceptionally difficult to control by manual
or mechanical means. Chemical methods
could be the best way to control this plant.

Agricultural land, orchards and nurseries.

Nepal (600-2200 m, first report 1954), native
to C & S America, introduced accidentally
elsewhere.

a, b, ¢, flowering plant; d, trifoliate leaf; e, root showing
bulbils.
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Parthenium hysterophorus ureft 3R Pati jhar

Kanike, Gajare jhar, Nakkali pati
Family: Asteraceae
e Herb to 2 m, much branched,
stems green and hairy m

* Leaves 6-15 x 3-5 cm, hairy,

highly dissected like Artemisia,
but not aromatic

¢ Flower heads many, creamy

white, 3-5 mm in diameter
e Fruits ca. 3 mm

Parthenium hysterophorus is frequently
confused with Artemisia indica (tite pati) in
Nepal, but easily distinguished by smelling
the crushed leaves which are aromatic in
Artemisia. It degrades pasture by reducing
forage production, and causes health
problems for livestock and people, such as
contact dermatitis and asthma. Invasion by
this weed alters species composition of
native plant community, and soil chemical
properties. It has strong allelopathic
(chemical) influences on native plants. Its
seeds are easily spread by vehicles, animals
and by water, and as a contaminant of
agricultural produce. An integrated weed
management approach, utilizing cultural,
physical, chemical and biological methods is
needed to manage this noxious weed. Leaf
feeding mexican bettle and winter rust are
partially controlling this weed in Nepal.

Disturbed habitats, agricultural land, road-
sides, open areas, forest margins and trails.

Nepal (75-2000 m, first report 1967), native
of C & S America, accidentally introduced in
tropical and sub-tropical regions
worldwide.

a, land invaded by Parthenium; b, young leaves;
¢, flower heads.
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Pistia stratiotes

IS Dumbhika

Pani banda
Family: Araceae
e Floating herb, roots feathery
* Leaves sessile in rosettes, 1-10 x m

1-6 cm
e Spadid with a single pistillate

flower at the base and whorls of m

male flowers above
e Fruits thin-walled, many seeded,

seeds cylindrical, reticulate n
Pistia stratiotes is a problematic weed of
wetlands and rice fields. It was introduced
as an ornamental plant in many countries. In
Nepal, it has been widely grown in private
houses, hotels, and gardens as ornamental
plant. It forms a dense mat on lakes and
waterways, clogs irrigation canals, and
hinders water-based activities like fishing
and boating. The mats of Pistia block the
sunlight and air, thereby affecting the
growth of wetland flora and fauna. Growth
of this weed in rice fields has increased the
labor cost for weeding and reduced the rice
production. It reproduces vegetatively by
stolons and sexually by its seeds. It is used
to feed pigs and ducks. People remove
plants from their rice fields and ponds by
hand. Biological control by the insect
Neohydronomus affinis has been successful

in some countries, but has not yet been
tested in Nepal.

Wetlands, rice fields, slow runnning
streams.

Nepal (70-1400 m, first report 1952), native
to South America, introduced to tropical
areas of the world.

a, wetland covered by Pistia; b; single plant; ¢, detail of
the floral parts.
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Pontederia crassipes St geft Jal kumbhi

Dal kacchu

Family: Pontederiaceae

¢ Free-floating herb with
emergent parts to 0.5 m tall,
stem succulent

® Leaves 3.5-8.5 x 2.5-5cm

e Flowers bluish-purple in a
terminal spike, each spike with
4-25 flowers

e Fruits capsule, 3-lobed, seeds
many, winged

Pontederia crassipes (also known as
Eichhornia crassipes) is one of 100 of the
world's worst invasive species. It grows in
all kinds of freshwater ecosystems and
slow running streams. It grows well
especially in nutrient-rich water where its
biomass can double in two weeks. It
reproduces vegetatively by stolons and
sexually by seeds. Its seeds and stolons are
dispersed by water. The plant was probably
introduced to Nepal from India where it was
introduced as an ornamental plant more
than two centuries ago. Dense mats of P.
crassipes block sunlight from reaching
submerged plants, supressing their growth.
They also hinder swimming, fishing and the
movement of boats. It is used to feed cattle
and to make compost. In Nepal locals and
public authorities regularly remove this
plant from wetlands.

Wetlands, ponds, lakes, slow running
streams.

Nepal (75-1500 m, first report 1963), native
to S America, introduced to other parts of
the world as an ornamental plant.

a, P. crassipes in wetland; b, flowering plant; c, a plant
showing leaves.
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Senna occidentalis ger e Thulo tapre

Tapre, Jhing jhinge, Panwar

Family: Fabaceae

e Shrub to 2.5 m, stem purple

* Leaves with 3-7 pairs of leaflets,
leaflets 2-8 x 1-3 cm, petiole
with ovoid gland at base

¢ Flowers yellow, sepals 5,
petals 5

e Pods oblong, 9-12 cm long,
seeds 30-40 in each pod

Senna occidentalis is a less problematic
weed in Nepal in comparison with other
invasive plants. Native to Central America,
it is invasive in parts of Eastern Africa and
has been reported to reduce the fertility of
soil. It reproduces by seeds which are
dispersed by water or in mud sticking to
animals, humans and vehicles, and through
contaminated agriculture produce. Although
it is used medicinally and as food in India
and Nepal, recent research shows that it is
toOic to both human and animals, and can
cause death if consumed in large Ouantities.
It is said to be avoided by cattle. It is used
as fencing and it can be burned to make
biochar. The early stages of infestation can
be controlled by pulling up and burning
young plants. Herbicides can be used to
control it.

Fallow land, disturbed forest, forest
margins and pastures.

Nepal (75-1400 m, first report 1910), native
to C America, accidentally introduced
elsewhere, pantropical weed.

a. land invaded by S. occidentalis; b, c, flowering branch;
d, gland on petiole; e, fruiting branch.
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Senna tora IgHAd  Chakmake

Sano tapre, Tapre, Chakor

Family: Fabaceae

e Foetid herbto 1.5 m

e Leaves with 2-4 pairs of leaflets,
leaflets 2-6 x 1-2 cm, tip
rounded, petiole with linear
gland at the base

* Flowers yellow, sepals 5,
petals 5

¢ Pods sickle shaped, 13-15 cm
long, seeds 20-50 in each pod

Senna torais a problematic invasive weed in
grazing lands of lowland Nepal. It grows on
dry soil, producing large number of seeds,
and is found in dense thickets. The seeds
can remain viable for up to twenty years,
and are dispersed by water and animals.
The seeds are also spread as a contaminant
of agricultural produce and on footwear,
machinery and vehicles. Young leaves are
used as a vegetable. Some medicinal uses
of this plants have also been reported.
Local people remove plants manually in the
early stage of infestation, and some
community forest user groups remove them
annually as a part of their forest
management plan. Some use herbicide to
control it in their agricultural lands.

Forest margins, grazing lands, fallow lands,
croplands.

Nepal (75-1300 m, first report 1910), native
to tropical America, accidentally introduced
elsewhere, pantropical weed.

a, land invaded by S. tora; b, flowering and fruiting
branch; ¢, leaf (upper surface); d, leaf (lower surface).
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Spergula arvensis aTgA SR Thangne jhar

Jhyau jhar

Family: Caryophyllaceae

* Herb to 50 cm, stem profusely
branched

e |eaves linear, 10-30 x 0.5-0.7
mm, glandular pubescent

e Flowers in terminal clusters,

nearly flat-topped, petals white m
e Capsule ovoid, seeds 1-2 mm,
grey-black

Spergula arvensis is a summer plant of
temperate regions of the world which has
spread to subtropical regions where it
mostly grows during the winter. It has been
reported as a weed of 25 crops from more
than 30 countries. It can maintain higher
densities among crops than most other
weeds and significantly reduces
productivity, probably through allelopathy
(chemical inhibition) as well as competition
for nutrients. It also serves as an alternative
host for many crop diseases. A single plant
produces as many as 7500 seeds which are
dispersed by water, animals, birds,
agricultural machines, and contaminated
seeds. It is palatable to cattle and sheep.
Management in crop fields involves cultural
methods (e.g. deep ploughing to bury seeds
deep within the soil) and the use of pre-
and post-emergence herbicides.

Disturbed open habitats, crop fields (wheat,
barley, mustard), grassland, riverbanks.

Nepal (900-1400 m, first report 1952), native
of Europe, introduced elsewhere
accidentally.

a, habit; b, flowering branch; c, flower (front view).
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Spermacoce alata

3] UTd Aalu pate

Paundhi
Family: Rubiaceae

e [rostrate herb to 70 cm, stem O-
angled

* Leaves 0.8-5 x 0.5-3 cm, hairy

¢ Flowers white tinged with blue
or purple, 3-5 mm in diameter,
borne on the axil of leaf

e Capsules 3-0 mm long, hairy,
seeds brown

Spermacoce alata is a noxious agricultural
weed in Nepal. It is a very common weed of
potatoes, so has been called Aalu pate, or
potato leaf in Nepali. It is also found in
other crops such as sugarcane, pineapple,
maile and soyabean. This plant also invades
grafing land and forest margin in the
midhills of Nepal. It reproduces by seeds
and through its spreading shoots, and once
established it forms a dense mat. It has
been spread through the contamination of
seed stocks. Livestock feed on young
shoots but it is unpalatable when mature.
This plant is removed by hand from crops,
and also using herbicides such as 2,0-0. It is
a relatively newly reported problematic
weed so little information on its control is
available in Nepal.

Agricultural land, moist fallow lands, forest
margins and roadsides.

Nepal (200-2000 m, first report 1963),
native to tropical America and the O est
Indies, accidentally introduced elsewhere,
weed in tropical and subtropical parts of
the world.

a, S. alatain pineapple field; b, ¢, flowering and fruiting
plant; d, branch showing flowers; e, branch showing
fruits.
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Xanthium strumarium #¥237 Bhende kuro

Bhaise kuro, Kuchkuchiya
Family: Asteraceae
e Robustherb to2m
e Leaves 7-13 x 5-12 cm, palmately m
lobed, lobes 3-5
e Male flower heads in terminal
umbels, 5-7 mm, female flower m

heads axillary, 1-2 cm

e Fruit (burs) 10-18 x 6-12 mm,
densely spiny

Xanthium strumarium is a common weed of
crops inNepal and other parts of the world.
This weed is poisonous to livestock but
goat feed on this weed particularly during
dry season. It spreads by its seeds, and a
mature plant can produce up to 1000 seeds
in spiny fruits. The fruits readily stick to
animal fur or human clothing, and are easily
spread from one place to another. It can
also disperse by surface run-off water. It
can be used as green manure in paddy
fields, but the seeds may remain viable in
the soil for up to five years. This weed can
be removed by uprooting, and if this is done
before fruiting its cover and spread can be
controlled. Some insects have been used as
abiological control agent to manage this
weed, but this has not yet been tested in
Nepal.

Crop fields, open areas, fallow lands,
roadside and flooded areas.

Nepal (75-2500 m, first report 1952), native
to C and S America, accidentally introduced
to subtropical and temperate areas of the
world.

a, habit; b, e, fruiting branch; ¢, h, burs; d, male flowers;

f, leaf (upper surface); g, leaf (lower surface).
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qihoT SfSfH AfRIS™T  Argemone mexicana
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