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Focussed on alien (non-native, non-indigenous, exotic, introduced)
species

 Term applies to a species living outside its native distributional
range

e Threat to food security and biodiversity

Origin of alien plant species
« Baseline inventory

Pathways of introduction
Impacts

o Gaps/constraints

* Way forward



Knowing the origin of species

 Baseline inventory

« Know your species and their origins before it is too late
e outcompete native species
o part of the ecosystem/unaware of threat lurking within
e climate change —Parthenium weed at 2300 msal

e Policies/strategies-management



Bhutan



Alien plant species inventory of Bhutan (porjee et al. 2020)
o 138 families—>545 genera 964 species



The cumulative number of alien plant species and in Bhutan relative to their introduction date (in
date categories) -Dorjee et al. 2020

700

B o Al . +— 140 .
= Alien plants (cultivated) = & Casual alien
= 600 -©- Alien plants (Spontaneous) 2_ 120 - Naturalised
_g 500 2 -0~ Invasive
= @© 100
— o
o )
= o 400 c.Q 80 _
8 S . Qo 0 end of self-imposed
2 end of self-imposed £ o isolation
g o 300 isolation = 2 60
c (7]
o
o 200 = 40
= ©
—_ >
S 100 e 20
: 3
O 0 o 0 v
(@) o o o o (o)) (o)) O o o o o o (o)) (o)) (o]
3 B 2 S 3 & > = S 3 12 S > 5 > =)
iV i i i i i - o v i - - - i - o
v — — — — — o o v - — — - — o o
o (@) Ln o O oo o o o L0 o (o] [e0) o
o L0 N~ (@] (@] (@] o o Lo N~ (@)} (@] (@) o
(@) Introduction year (categories) Introduction year (categories)

(a) Cultivated and all spontaneous species (b) Casual, naturalised and invasive



Before 1961 After 1961 Total

Region n % n % n %
Asia (excluding Bhutan) 62 66 398 46 460 48
Africa 22 23 248 29 270 28
Europe 28 30 219 25 247 26
South America 18 19 226 26 244 25
Central America/Caribbean 16 17 163 19 179 19
North America 8 9 121 14 129 13
Oceania/Australasia 5 5 60 7 65 7

Total species (94) - (870) - (964) -




Alien plant species introduced by origin

« Europe: Pasture, ornamental, horticulture, unintentional
« Asia: Ornamental, pasture, horticulture

e South America: Ornamental, unintentional, pasture

« Africa: Pasture, ornamental, unintentional

e Oceania: Ornamental, forestry, unintentional

« Central America: Ornamental, pasture, horticulture

* North America: Ornamental, pasture, unintentional



Dominant alien plant species
Introduced by families

 Fabaceae (206 species): Equally
represented by cultivated and

casual aliens (~45%), 11%
naturalised, 2% invasive

 Poaceae (101 species): 44%
cultivated, 15% casual, 32%
naturalised, 9% invasive

o Asteraceae (77 species): 51%
cultivated, 9% naturalised, 35%
Invasive



Invasive, 101, 30%
Casual, 131, 39%

In summary

Naturalised, 103,
31%




Pathways of introduction

Source:Travelblog.org



Pathways No. of species
Intentional 853 88.5
Unintentional 111 11.5
Total 964 100
Unintentional Agriculture
11% 2% Invasive UTJITEOOA)W”
10%
Forestry Naturalise
3% d
11%
Medicinal
6% Cultivated
Casual 65%
alien
14%

Ornamental
38%

Alien species by pathways (%)

Alien species by status (%)



Impacts:

No guantitative studies/assessments on the
Impact of invasive species in Bhutan



« 30 species recorded as invasive (NBC, 2014)
e Current status:101 invasive species (Dorjee et al.
2020)

« Major invasive alien species recorded in India in
Bhutan (Parker, 1992; NBC, 2011):

Ageratum conyzoides, Eupatorium adenophorum,
Eupatorium odoratum, Galinsoga parviflora, Lantana
camera, Opuntia spp., Leucaena leucocephala, Mikania
micaranta, Parthenium hysterophorus...

-1APs are difficult to eradicate once they gain entry &
virtually impossible to eradicate in poor countries

Mikania
micaranta

Parthenium hysterophorus

Lantana camara



Invasive alien plant species/weeds in Bhutan

Galinsoga & Polygonum Common ivy

Source: N. Dorji Source: yellow.bt



’ Micania l



Water lilies (Need to

A

confirm the species?)

Eichhornia crassipes
(water hyacinth)

l



Beyond the costs of the impacts themselves, other costs of control:

Social costs (incl. time spent)
Economic costs (e.g. herbicides; Iabour)°

Environmental costs (off-target damage) Skills and equipment

Cause of conflict



How do we manage the growing threats from IAPS?
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Weed Risk Assessment

We can see
only this far
now

Lantana

Source:Bob Saunders

Water hyacinth @ Pinterest



WRA-Decision tool
Modified Australian Weed Risk Assessment (AWRA) System for Bhutan

Why AWRA for Bhutan?

« Effective in characterising alien plants (invasive or non-invasive)
e Can quickly and accurately assess the potential threats of alien plants

« Economic returns of prevention (1:100) is more than other measures like
containment (1.5:10)

« List generated can be categorised (permitted/prohibited) and used for post-
border management



Hybrid weed risk assessment framework-post border management



Start - Can you screen both deliberate Can you screen deliberate introductions

and accidental/unintentional alien plant only at the border?
introductions at the border? (A high invasion risk pathway, with

a high proportion of species entering

through this pathway - see Table 2)

No*
Can you screen accidental/unintentional
Yes introductions at the border? i No*
(4 high invasion risk pathway, but a low proportion of
species entering through this pathway - see Table 2)
f“-‘-_h‘s
f' "\
Yes I_ - 1:' Only partial N
1 regulationand
't‘ management H
\\‘ feasible ”I;'
v l v v
Implement full pre-border Develop hybrid model Implement post-border
model (Option 1 - Fig 3) (Option 2 - Figs 3 and 4) management only (Option 3 - Fig 4)

*Not a feasible option given limitations of porous borders (see text)



Question 1. Can vou use lists of alien plant . Q2. Can you Not a viable
species to regulate deliberate introductions for implement post- management OptiOI]

invasive potential at the borders? border
management only

A 4
Q4. Can vou modify ‘off-the-shelf” nisk v

assessment systems to create Q6. Can you use pre existing es

Eea permitted/prohibited lists to regulate permitted/prohibited lists from
deliberate introductions? neighbouring regions [unmodified]
to regulate deliberate
T introductions? (see text)
| Yes | J
\ 4 | — )
Q3. Can vou create a country specific
permitted‘prohibited lists using ‘off-the-
shelf” risk assessment systems (e.g. AWRA) L L
to regulate deliberate introductions? Q?' Can you use pe:mltted.-pmmbnled
lists to partially implement screening
of deliberate introductions?
Yes

r v

Q5. Can vou completely implement these lists to screen C
. . . . Yes
future intentional introductions at the horders?
Yes v k2 A 4
Implement sector* specific Option 3 - go to Fig4
h 4 screening at border and evaluate (lists can be used to
Implement and evaluate outcome of (Option 2 - part of the hybrid implement post-border
the system at border (Option 1) option - see text) management)

*Sector here refers to agriculture, horticulture, forestry and livestock



Question 1. Can vou use
permitted‘prohibited lists for

post-border alien plant
management?

Q5. Can vou use existing alien plant census in

No

No action/passive
management/further research

Aim 4

Q6: Can vou implement post-border
containment to mitigate newly

No*
H imc?
the country (retro-assessment) or post-border EStathh‘?d species!
lists from neighbouring countries to create Aim 2
permitted‘prohibited lists?
No*
Yes

Q7: Can vou
implement

_ ( Q4: Can vou implement priority site

Lp(fare ._ eradication of new Yes protection (asset
Yes P e;'r;?.:;‘{ecj; incursions? protection)?
pro ‘i.‘;' ife Aim 1 Aim 3
lists Yes
Yes
] Yes
Q3. Can vou implement
early detection process in a
timely matﬁnaf ]Eor pecies Implement and evaluate outcome
on these lists: (part of the hybrid option)
No
Q2. Can vou use these lists to Implement screening to regulate
regulate internal movements and/or - internal movements and evaluate (part of
. . es . . . .
sale of these alien species? ) hybrid option-explained in text)

*Address/identify issues with capacity and capability as outlined in the text




Take home message+

 Implement WRA and Hybrid Weed Risk Assessment

« Many high-risk invasive alien species can be prevented from introduction
and those inside country can be eradicated or contained

» Informed decision making for conflict species

Livestock-Pastu re> Agriculture-Weed



Constraints

Lack of resources: Physical, financial and human capacity and
capability

Inadequate policy and legislative support (risk screening and
management framework)

Lack of coordination among various sectors and agencies-
duplication of mandates and roles

Weak institutional linkage within and outside the country for the
National Plant Protection Centre, Department of Agriculture



» Education & public awareness ﬁ

P

New Journey: Weed/IAS Management

olicy & institutional support

Leadership & coordination IL%:

e Research

Information management

Training & capacity building

International cooperation

Prevention

Early detection

Eradication

Control

Restoration.
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