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Summary
Neem, Azadirchata indica, is emerging as an insidious and high-risk weed to Kimberley bushland.
Once planted as a shade tree in many communities, the high rate of spread has resulted in it being
widely recognised as a priority weed.
The 2013 Weed Prioritisation Process, led by the Department of Parks and Wildlife (then DEC),
ranked Neem among the top environmental weeds, acknowledging that it is rapidly invasive and has
a high-level ecological impact across most Kimberley IBRA regions. The inaugural 2015 Kimberley
Weed Forum (coordinated by Environs Kimberley) voted Neem the highest-priority regional weed.
This guide provides an overview of the biology and ecology of Neem trees, to improve people’s
understanding of the threat that infestations pose to Kimberley ecosystems, cultural sites,
agricultural production and other values.
Kimberley case studies are presented in order to share knowledge amongst workers and community
groups and improve the practical management of Neems across the region.
Environs Kimberley (EK) acknowledges the contribution that Aboriginal ranger groups, other
organisations and community groups make toward the fight against Neem and other Kimberley
weeds.
Whilst all care has been taken to ensure the information in this document is accurate, we urge weed
managers to be fully informed about weeds and their responsibilities to conduct appropriate and
safe weed-control activities.

1. Introduction
Background
Neem, Azadirchata indica, is a member of the mahogany family, Melicaceae. It is also known by the
following common names, Neet tree, Indian Lilac, White Cedar, Margosa Tree, Nimtree and
Margosier.
Neem has a long history of being transported, planted and utilised as a medicinal plant throughout
India and Asia. In India, Neem is regarded as a sacred Ayurvedic medicine, and the 'sarva roga
nivarini' (panacea) because of its powerful action against most diseases, and its importance in
4
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maintaining a healthy life. It has well-known insecticidal and antiseptic properties; the natural
insecticide azadirachatin is extracted from Neem seeds.
The exact origin of Neem is unknown, however its native habitats are thought to have been within
northern Myanmar and the Assam region of India, where it grows in seasonally dry, deciduous,
mixed forest in association with Acacia spp., thorn forests and tropical woodlands, as well as in
coastal fringe forests of drier, tropical India, Burma and Sri Lanka, usually on deep, sandy soils
(Biosecurity Queensland, 2016).
Neem is now widespread as a weed and cultivated plant in India, Pakistan, Myanmar, Sri Lanka,
Thailand, Malaysia and Indonesia, and has been introduced and established throughout Southeast
Asia, the Pacific Islands, Australia, South and Central America, the Caribbean, sub-Saharan Africa,
and the Middle East (Biosecurity Queensland, 2016).
Failed attempts at developing a Neem industry in Northern Australia, and inappropriate plantings
in gardens and communities, have resulted in the rapid spread and establishment of Neem. It is
now having a detrimental impact upon terrestrial and riparian ecosystems, agricultural production
and cultural sites across Queensland, Northern Territory and the Western Australian Kimberley
region.

Street Neems within Mulan Community 2009, Picture: Louise Beames
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2. Aim & Objectives
Aim
In the absence of a legislative framework that prevents further introduction, or controls the growth
or spread of Neem in the Kimberley region, this Interim Kimberley Neem Management Plan
benchmarks the current state of knowledge and understanding of Neem distribution, spread and
impacts. The Plan also collates and shares knowledge, observations and experiences of Neem
management to enhance Kimberley project priorities and practices.

Objectives


Collate information and data regarding the history of Neem in the Kimberley alongside its
known and observed biology and ecology.



Improve the understanding of Neem invasion ecology and expanding distribution in the
Kimberley.



Establish the known impacts of Neem upon native ecosystems, cultural and production
values across its introduced range in Northern Australia.



Collate observations of the impact of Neem upon the Kimberley's environmental, cultural
and production values.



Collate contributed location data to produce an improved map of Neem in the Kimberley
region.



Ensure public and relevant industry members can readily identify Neem and thereby avoid
further introduction and enable early detection of new invasions.



Collate Kimberley experiences in controlling Neem and assemble learnings and management
methods.



Provide an information resource to managers who wish to undertake effective Neem
eradication or control programs.



Provide recommendations to managers, researchers and policy makers.
6
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3. History, Biology & Ecology
History of Neem in the Kimberley
It is thought that Neem was first planted in Australia in Darwin and Mackay between 1940 and
1944. It was later used as a street and amenity tree in Darwin city and airport in the 1960s, as part
of a government–RAAF initiative. It was also introduced as far south as Tennant Creek because of
its perceived value as a shade tree for cattle. Commercial attempts to grow Neem were first
undertaken by Comalco on their Weipa mine lease in Queensland in 1965 (Biosecurity Queensland,
2016). Between 1965 and 1988, trial Neem timber plantations were established in Darwin,
Queensland and Western Australia. From the 1980s in Queensland Neem was heavily promoted as
a crop plant, particularly for the production of the insecticide azadirachtin, which can be extracted
from the seeds and leaves. However, a viable processing industry has not been developed and many
plantations were abandoned, rapidly spreading and infesting vast areas.
The (then) Department of Conservation and Land Management (CALM) played a leading role in the
introduction of Neem in Broome and throughout the Kimberley region in the 1960's. At this time
there was only a small nursery in Broome, and plants adapted for northern Australian conditions
were not readily available in any other of the northern towns. There was also a general lack of
knowledge and appreciation of the role that many native trees played in local ecosystems and their
potential for use as shade, garden and amenity trees. CALM operated nurseries in Broome and
Karratha as well as an arboretum opposite Block 36 in the Kununurra irrigation area. The
Department recommended, grew and provided subsidised plants, including Neem, for landholders
or communities upon request. At the time, CALM promoted Neem because of its fast growing-habit,
leafy shade and resistance to termites and insects. Neems were introduced as far and wide as
Kalumburu, One Arm Point, Fitzroy Crossing, Mulan, Halls Creek, Wyndham, Kununurra and many
communities, pastoral stations and outstations in between. They were even planted in around the
CALM office and remained there until around 2007 (Andrew Mitchell, pers. comm. 2017).
In 1989, Neem were planted at the edges of Lake Kununurra and around Mud Springs community
on Maxwell Plain, and by the early 1990's the tree was being widely planted as a potential
mosquito inhibitor. Neem accompanied other now notorious weeds such as Rubbervine
Cryptostegia grandiflora, Coral Vine and Bellyache Bush as innocent garden plantings around
Packsaddle and Crossing Falls (Pasfield, 2009). Early commercial sandalwood plantations around
Kununurra also trialled Neem, among other species, as a host plant, but this was unsuccessful and
resulted in Neem escaping from cultivation and spreading into bushland.

7
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It was in the early 1990's that Broome locals first started to realise that Neem was becoming a
problem. Local naturalist Tim Willing returned from Africa, where he had seen Neem behaving as a
menacing weed, and observed the emergence of the same problem in areas of the Kimberley where
it had become established. By this stage, people who had grown the trees were enjoying the
beautiful shade they provided and were not yet aware of the danger posed by the spread of the
plant into local bush areas. Many were reluctant to remove them and took some convincing
(Andrew Mitchell, pers. comm. 2017). Conversations about removing beautiful shady mature
Neems from gardens, streets and communities remain difficult, and attempts to get rid of them
often unsuccessful.
In the late 1990's people in Kununurra noticed that Neems that had been cultivated as garden
plants were emerging in neighbouring gardens and under large trees in the bush (N. Wilson in
Northern Territory Government, 2015). In 2002 Neem trees were identified by an East Kimberley
Weed Working Group as a priority weed in Lake Kununurra and the town site.
In 2002 Andrew Mitchell described Neem as having escaped cultivation and spread around
Kununurra and Broome in disturbed and undisturbed sites, while in a 2005 survey Ord Land and
Water found that Neem was threatening 37% of Boab trees in the East Kimberley (Biosecurity
Queensland, 2016). In 2005 Neem trees were reported at Doon Doon, Kalumburu, Crossing Falls,
Mud Springs, Kununurra, Packsaddle, Weaber Plains Road and Cave Springs (Northern Territory
Government, 2015; Biosecurity Queensland, 2016).

Neem infestation in Broome — Picture Louise Beames
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In 2006, Grice and Martin identified Neem as a prominent riparian invader alongside Weeds of
National Significance — prickly acacia (Acacia nilotica), rubber vine (Cryptostegia grandiflora) and
bellyache bush (Jatropha gossypifolia). Neem was listed as one of the 92 weeds posing the greatest
threats to Rangeland biodiversity (Grice and Martin, 2006).
Local nurseries in Broome and Kununurra stocked and promoted Neem as garden plants into the
2000s, until their weedy nature was generally accepted. In Broome at least, as late as 2008, locals
were still asking nursery operators to remove them from stock. In 2010 Neem was observed to be
the most problematic weed in the Derby and Broome areas (Beames, in: Broome Advertiser, 2010).
The 2011–2013 Weed Prioritisation Process led by the Department of Biodiversity, Conservation
and Attractions (then DEC), labelled Neem as a rapid invader, having a high-level ecological impact
across most Kimberley IBRA regions. The inaugural 2015 Kimberley Weed Forum (coordinated by
Environs Kimberley) voted Neem the highest-priority regional weed.
Neem was declared a Class B and Class C weed under the Weeds Management Act in the Northern
Territory in 2015. In 2016, an invasive-plant risk assessment was conducted for Neem in
Queensland. No such risk assessment has been undertaken by Western Australia and Neem remains
an undeclared weed.

Source: 'Weeds of Broome' pamphlet Broome Shire
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Neem continues to be promoted as a multi-purpose plantation species by some advocates in
Queensland, while in Broome in 2016 researchers held discussions with weed managers about the
prospect of developing a small-scale Neem-products industry in tandem with sustainable weed
control projects. Shire of Broome, Shire of Derby West Kimberley and Shire of Wyndham East
Kimberley each include Neem as a weed species within their local weed identification and control
brochures 'Weeds of Broome' , 'Derby Declares War on Weeds' and 'Weeds in our Towns'. The Shire
of Wyndham East Kimberley has supported other weed education material and removal programs
with local group ‘Ord, Land and Water’ and assisted 'Neems to Go' with supplementary funding (July,
2016).
A number of Neem control projects have been undertaken by community, environmental and
Aboriginal ranger groups. Learnings from some of these projects are discussed in section 7.

Source: Shire of Derby weed control brochure
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Biology of Neem
Neem (Azadirachta indica) is a medium to large, fast-growing tree that generally grows from 15 to
20 metres tall, and sometimes as tall as 40m. The circumference of Neem can be up to 2.5m
(Pasfield, 2015). Neem can shed most of its leaves in extremely dry conditions but is usually leafy,
shady and evergreen, supporting a crown with a diameter of up to 10–20m (Biosecurity
Queensland, 2016; Pasfield, 2015).
Neem leaves are pungent and serrated. They can be lime or purplish to red-green in young plants
and in new growth, maturing to a dark green. The compound (pinnate) leaves are alternate,
measuring 20–40 cm, and are made up of 20–30 leaflets, each between 3cm and 8 cm in length.
Petioles are 70–90 mm long.
The bark of a Neem tree is a distinctive dark red-brown that becomes deeply fissured, cracking and
flaking in aged trees.
Neem has an extensive root system, consisting of a deep tap-root and many lateral roots, enabling
it to tolerate drought well. The roots can extract nutrients from highly leached sandy soils. (Tewari,
1992 in: Northern Territory Government, 2015). If an established tree's roots can access
groundwater within a depth of 9–12 m they can survive up to 7–8 month dry seasons (Stoney, 1997
in: Biosecurity Queensland, 2016).

Neem leaf detail — Picture: Louise Beames
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Neem growing on rocky slopes — Picture: Dick Pasfield

While Neem grows best in annual rainfall zones of around 1100mm–1150mm, it also manages to
grow within 450–1200mm annual rainfall zones (Biosecurity Queensland, 2016; Northern
Territory Government, 2015; Pasfield, 2015). Neem can even establish in areas with annual rainfall
as low as 130mm (Pasfield, 2015), and its range can extend across subarid and subhumid areas
with tropical and subtropical climates (Business Queensland, 2017). Suckers produced by the roots
can allow dense stands of Neem to develop and choke out other vegetation.
Neem tolerates a wide range of soils but prefers deep, permeable, sandy loam as opposed to
waterlogged soil or deeply cracking clays (Pasfield, 2015; Business Queensland, 2017), low-lying
silty clays, saline soils or sites where sub-surface hard-pan or laterite outcrops occur (NRC ,1992 in:
Biosecurity Queensland, 2016). Neem can grow within a soil pH range of 5.0–8.0 pH but prefers a pH
of 6.2–7.0 (Stoney, 1997 in: Biosecurity Queensland, 2016).
Neem has a preferred temperature range of around 9.5–37˚C but can tolerate temperatures of up
to 50 ˚C. Neem does not tolerate frost or temperatures below 4˚C (Stoney, 1997 in: Biosecurity
Queensland, 2016).
The small, cream-coloured flowers are honey-scented and arranged in axillary clusters or sprays up
to 15–30 cm long. Each spray comprises 150–250 individual flowers about 1cm in diameter. Each
flower has five petals, ten stamens and one style. Male and female flowers are produced on the same
12
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tree and are pollinated by bees and other insects. Within 10–12 weeks of flowering, seeds are
physiologically mature. In the East Kimberley Neem trees flower profusely in the late dry season
(August/September), with fruit appearing around October. This timing varies year to year,
depending on the local seasonal conditions (Pasfield, 2015). In North Queensland, Neem flowers
profusely throughout the dry-season.
The olive-like fruit (drupes) are smooth and ripen from green to yellow. The fruits vary in shape
from oval to rounded and grow between 1 and 3cm in diameter. Sweet fruity pulp, highly attractive
to birds and mammals, surrounds each seed. In the Kimberley, Neem trees begin to fruit after 3–5
years and become fully productive in 10–15 years. In Queensland the average amount of fruit per
tree is 20.5 kg/year and each kilogram is estimated to contain 4000 seeds. (Biosecurity Queensland,
2016). Pasfield (2015) estimated Kimberley Neems to be producing 10–50 kg of fruit per year. Given
these estimates, it is possible that the annual seed production of Kimberley Neems ranges from
40,000 to 200,000 per tree.

Neem fruit — Picture: Louise Beames
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Neems are thought to be able to live for more than 200 years. Seed production and viability is
dependent on location, climate and moisture levels. Some studies have suggested that Neem seeds
remain viable for less than a month (Biosecurity Queensland, 2016). In the Kimberley it has been
observed that seeds can remain viable for up to 5 months in dry conditions or up to six month in
storage. There is evidence that favourable conditions can extend seed viability beyond 12 months in
some areas (Pasfield, 2015).
In nursery conditions Neem can be propagated from seeds, tip-cuttings, root suckers and tissue
culture (Biosecurity Queensland, 2016; National Research Council, 1998). The germination rate of
Neem is extremely high with a germination capacity of fresh seed recorded at 70–90% (Hocking,
1993 in: Northern Territory Government, 2015). In the natural environment, Neem prefer to
germinate in shady conditions and much regeneration occurs under mature Neem or other shady
trees such as Boabs or Eucalypts. Neem can strongly inhibit the germination and growth of some
plant species (Xuan et. al., 2004 in: Northern Territory Government, 2015) and its tendency to
aggressively invade and rapidly dominate areas suggests that the germination and growth of many
native plant species is similarly affected.

Neem germinating under shady canopies — Picture: Neil Hamaguchi
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Ecology of Neem
Neem fruit is readily ingested by birds (such as the Greater Bowerbird Chlamydera nuchalis ), bats
and other animals (such as feral pigs), which then act as dispersal agents of the indigestible hard
seed contained within the fruit, via their faeces. Seeds often amass underneath the trees where
birds that have ingested Neem fruits roost and perch. The mobility of the dispersal agents means
that Neem seeds are spread over wide areas.
Neem has a competitive edge among weeds and many native plants by being readily able to establish
in relatively undisturbed vegetation (Northern Territory Government, 2015b). Seedlings thrive
under the shady canopy and natural mulch of mature trees. As the Neem plants mature, their
demand for light increases and they become highly competitive with neighbouring plants.
The spread of Neem is relatively unimpeded in the Kimberley and Northern Australia as the bitter
leaves are not generally eaten by stock or other herbivores and the natural presence of the
insecticide azadirachtin makes the plants highly resistant to predation by insects and other
invertebrates. Termite attack is rare but not unheard of.
The response of mature Neem trees to fire is recorded as 'unknown' within the 2016 Queensland
Invasive Plant Assessment (Biosecurity Queensland, 2016). In the Kimberley it has been observed
that extremely hot fire may kill Neem seedlings, but plants over 2 metres are readily able to
regenerate from the base, particularly after low-intensity fires (Pasfield, 2015). Some seedling
mortality can also be experienced when high winds snap off large Neem-tree branches, exposing
seedlings underneath to intense sunlight (Pasfield, 2015).
Nyul Nyul Rangers controlling Neem — Picture: Neil Hamaguchi
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3. Impacts of Neem
Impacts on Australian native ecosystems
Neem is having a moderate to devastating impact upon native ecosystems across Northern
Australia. Where it grows in dense stands, it directly reduces the diversity and abundance of native
species and interferes with natural ecosystem processes. Neem is able to invade and expand into
intact natural areas and compete with native species (Northern Territory Government, 2015).
In the Northern Territory, Neem tends to invade and establish within tropical savanna woodlands
and riparian areas (Northern Territory Government, 2015b), while in Queensland a climate-andhabitat types analysis found that habitats most at risk of Neem invasion are sandy beds, and banks
of rivers and creeks across seasonally dry tropical savannah (Biosecurity Queensland, 2016). Neem
has also been observed spreading to nearby granite savannah and light lancewood country in the
Queensland Gulf (Northern Gulf Resource Management Group, 2013). Neem has been described by
operators in the Northern Territory as being 'so invasive, it has outcompeted the rubber vine on the
river country and has left a seemingly impenetrable thick stand only good for hosting feral pigs'
(Northern Gulf Resource Management Group, 2015).
While no modelling of Neem distribution and capacity to spread has been undertaken in Western
Australia, modelling undertaken by the Northern Territory Government in 2015 predicted that up
to 58% of the Territory is climatically suitable for the establishment of Neem and identified it as a
very high risk weed. (Northern Territory Government, 2015b). Indigenous rangers battling Neem
infestations in the Northern Territory have described Neem seedlings growing in their hundreds
under native trees and forming a monoculture that leads to erosion 'because nothing will grow
underneath them' (Fitzgerald, 2015).

Neem seedling carpet under vine thicket trees — Picture: Louise Beames
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Neem spread in Queensland was described in the Queensland Invasive Plant Assessment as ‘rapid’,
but its impacts on agriculture or biodiversity could not be confidently predicted in the absence of
documentation of Neem’s effects on ecosystems overseas (Biosecurity Queensland, 2016).
In Queensland, Neem mainly occurs in areas where annual rainfall is 400–1200 mm, and also in
drier zones where groundwater is available at depths of up to 12 m below the soil surface
(Biosecurity Queensland, 2016). Neem is less suited to subtropical areas and was not predicted to
spread to cool temperate areas, or across heavy clay soils or seasonally-waterlogged sites.
In wetlands and rivers, it is understood that the insecticidal content of Neem can leach from
decomposing Neem leaves and branches and affect aquatic life such as fish and tadpoles, and native
insects (Biosecurity Queensland, 2016, Business Queensland, 2017).
There have not been any Australian studies of the impact of Neems infestations upon native
animals; however, native rodents in Ghana were significantly reduced (Decher & Bahian, 1999 in:
Northern Territory Government, 2015). It is possible that dense stands of Neem can similarly
reduce the diversity and abundance of Australian small mammals.

Neem dominating Udialla springs— Picture: Neville Poelina
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Other documented impacts
Neem is not compatible with agricultural crops owing to its aggressively invasive nature (Rawanski
& Wickens in: Northern Territory Government, 2015). It has been recorded as having an impact
upon agricultural systems in Queensland. Within five years, an abandoned Neem plantation on the
Gilbert River was observed to have spread significantly and within 10 years the escaping Neem had
dominated the neighbouring riparian alluvial country. The rapid invasion created an impenetrable
Neem infestation on Rocky View Station in areas that had previously been mechanically cleared but
were not subject to regular ploughing or spraying (Northern Gulf Resource Management Group,
2015). Agriculturalists in the Gilbert region have great concerns that Neem will continue to expand
in range, destroying valuable cropping areas.
The impact of Neems upon Aboriginal cultural sites has not been well investigated or described.
Neem invasions that become impenetrable thickets do have the potential to restrict access to areas
and alter plant and animal communities that have important values within cultural sites.

Picture: Neil Hamaguchi
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Picture: Taran Cox

3. Threats & Risks in the Kimberley
This is not intended to be a comprehensive outline of the current threats identified or risks posed by
Neem to Kimberley environmental, cultural and production values. There is little documentation
about the behaviour of Neem and its impacts in the Kimberley region, and we present some of what
there has been written here. We have also carried out an online community survey using the 'Survey
Monkey' Tool. A total of 93 respondents have provided some observations about the effects of Neem
on Kimberley natural, cultural and other values.

Kimberley ecosystems
The 2013 Weed Prioritisation Process conducted by the then Department of Environment and
Conservation (now Department of Biodiversity, Conservation and Attractions) ranked weeds
throughout the region according to their ecological impact and invasiveness. Neem was identified as
one of the more serious Kimberley weeds, both being a RAPID invader and having a HIGH ecological
impact. Similarly, in the 2011 CSIRO and The Wilderness Society publication 'Priority Threat
Management to Protect Kimberley Wildlife', Neem was considered a key 'sleeper' weed, to be
contained and controlled (Carwardine et. al, 2011).

Neem at Minyirr Park — Picture: Neil Hamaguchi
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The distribution and spread of Neem in the Kimberley is aided by its effective seed dispersal and its
tolerance of a breadth of soil and moisture conditions. In the Kimberley, Neem has been observed to
grow in clays through to sand, but doesn't tolerate deeply cracking clays and inundated soil
(Pasfield, 2015). Based on observation and collected data, the rate of spread of Neem in the (East)
Kimberley was estimated at 100 metres per year from the source tree. In 2007, it was estimated that
250,000 Neem trees had invaded around 7000 hectares of bushland around Kununurra alone, with
projections that this area would grow to more than 12,000 hectares by 2012 (Pasfield, 2015). No
estimations of current or predicted infestation areas or rate of spread have been conducted for other
parts of the Kimberley.
Climatic modelling undertaken by the Northern Territory Government in its 2015 ‘Weed Risk
Assessment of Neem’ showed that suitable climate for the establishment of Neem (Score 7–9 in
Map1.0) occurs throughout much of the NT and over almost the entire Kimberley region.

Map 1.0

20
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In the East Kimberley region, Neem is invading a diversity of habitat, developing thick impenetrable
forests on the edge of waterways, such as the Ord river, and straggling up into spinifex on stony hills
(Pasfield, 2015). Other records identify Neem as occurring within Acacia shrubland, open Eucalypt
woodland and Eucalypt woodland near Kununurra (Guerinoni, 2012), and amongst weeds and
grasses in rubble and soil south of the Doon Doon roadhouse (Kimberley Metals Group, 2010).
As a result of Neem spreading into the bush and riparian areas and posing a significant threat to
natural vegetation communities, Neem was identified as a High Priority weed in the 2009 Crossing
Falls Weed Management Plan (Pasfield, 2009). Furthermore, Neem was described as 'rapidly
becoming a monoculture in some sections close to the lake’.
Many mature Eucalypts and Boabs are being invaded and dominated by aggressive Neems (Andrew
Mitchell, pers. comm. 2017), choking out native vegetation and reducing the growth of young Boabs,
often in previously undisturbed areas, presumably spread by mobile frugivores such as birds and
bats (N. Wilson pers. comm. in: Northern Territory Government, 2015). Some people in the East
Kimberley have concerns that local Boabs are at risk of being permanently displaced from the area
(The Kimberley Echo, 2004). In 2005, an initial investigation into the impact of Neems upon Boab
trees in the East Kimberley found that 37% of those Boabs not being protected against Neems were
threatened, compared to 20% of Boabs that were being protected (N. Wilson pers. comm. in:
Northern Territory Government, 2015).

Neem dominating a boab tree—
Picture: Dick Pasfield
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In the north Kimberley, including Kalumburu, Neem are known to be spreading from community
plantings (Andrew Mitchell, pers. comm. 2017). The Dambimangari Weed Management Plan
identified Neem as being among the priority weed species within Dambimangari Country. It was
recorded as a priority for control at Silver Gull Creek and considered the highest priority weed for
removal at Alcatraz/Turtle Island (Dambimangari Aboriginal Corporation, 2014).
In the west Kimberley, Neems are rapidly germinating and cultivating new source populations
underneath the dominant Corymbia paractia trees within the Cable Beach Ghost Gum Priority One
Ecological Community (Stephen Reynolds, pers. comm. 2017).
Within the Nationally Endangered Dampier Peninsula Monsoon Vine Thickets, Neem is observed to
be displacing native canopy-forming trees and to form impenetrable thickets. It is one of the greatest
weed threats to this ecosystem alongside other undeclared weed species: buffel grass (Cenchrus
ciliaris), horehound (Hyptis suaveolens), coffee bush (Leucaena leucocephala), hairy morning glory
(Merremia dissecta) and wild passionfruit (Passiflora foetida) (TSSC, 2013). The capacity to spread is
demonstrated by the record of Neem being a high priority weed at Lombadin-Djarindjin and
occurring at one vine thicket in Broome (Harding et. al, 2009); only four years later, Neem was found
to be occurring in 14% of MVT patches (TSSC, 2013). Harding et. al (2009) noted that Neem had
been planted in gardens at some Peninsula outstations, from where it had the potential to spread
into vine thickets. It certainly has spread, and the TSSC figure of 14% of patches invaded in 2013 has
expanded since then.

Neem dominating a Cable Beach Ghost Gum — Picture: Stephen Reynolds
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It was recommended by the (then) Department of Conservation (Harding et. al, 2009) that, in order
to protect Monsoon Vine Thickets, restrictions should be placed on the sale of Neem, among other
species, at Kimberley nurseries, while efforts should be put into increasing public awareness about
Neems’ potential to become weeds.
Neem in Dampier Peninsula Monsoon Vine Thickets occurs at the ecosystem’s southernmost extent.
These locations; Hidden Valley, Minyirr Park and the Yawuru Conservation Estate, have been subject
to intensive Neem mapping and management throughout 2015–2017, with some ad-hoc Neem
control work carried out earlier. The control work undertaken as a partnership project with Yawuru
Country Managers, Department of Biodiversity, Conservation and Attractions and Yawuru Rangers is
a case study within this report. Within the mapped areas of Minyirr Park a total of 3903 individual
Neem plants were identified. Within the Minyirr Park weed management plan, the impact of Neems
was determined to be HIGH, while their invasiveness was considered RAPID. Neems were assigned
the rank of Priority One species to control (Environs Kimberley et. al., in-press 2017).
The online survey conducted by Environs Kimberley in August/September 2017 listed broad habitat
types for observers to assess the level of impact that Neem was having within them:
woodland/savannah, grassland, monsoon vine thicket, wetlands, rivers and arid areas. Neem had
been observed most often within woodland/savannah (50) followed by monsoon vine thicket (40),
followed by grassland (39) and rivers (38). More people described a high to very high impact of
Neem within monsoon vine thicket (33), followed by wetlands (25) and rivers (26). See Chart 1.0 for
results.

Chart 1.0
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Surveyed perceptions of Neem impact (None, Low, Medium, High and Very High)
upon Kimberley ecosystems.
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Threatened Species
Threatened species, such as the Purple-crowned Fairy-wren, that are dependent upon and restricted
to tropical riparian vegetation, were recognised by the NT Weed Risk Management Committee in
2006 as being at risk from Neem infestations within their key habitat (Northern Territory
Government, 2015). Kimberley populations of Purple-crowned Fairy-wren have not all been
identified, and some populations along the Fitzroy River may already be under siege by Neem trees
(N. Hamaguchi, pers. comm. 2015).
Of the 93 respondents to the Environs Kimberley survey, 36 observed an impact of Neem upon
threatened species; 63% described this impact as High to Very High. See Chart 1.1.

Chart 1.1

Surveyed perceptions of Neem impact upon Kimberley threatened species.

Purple-crowned fairy wren
Picture: Neil Hamaguchi
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Cultural values
Weeds can harm cultural sites and cultural values by restricting access and altering culturally
significant ecosystems and ecosystem process. Weeds can impair the health of Country — affecting
songlines, bush foods and medicine, increase sites, and the general wellbeing of the community
(Corpus, M. in: Duff, 2013, Duff 2011). For Kimberley Traditional Owners, weed problems can affect
spiritual and cultural responsibilities for Country, the health and wellbeing of people and Country,
intergenerational transfer of cultural and practical knowledge, and cultural economies including
foods and medicines (Duff, 2013, Duff 2011).
Monsoon vine thickets of the Dampier Peninsula are culturally important for Aboriginal people and
span the traditional country of the Yawuru, Djugun, Goolarabooloo, Nyumbarl, Jabirr Jabirr, Djabera
Djabera, Nyul Nyul, Nimanburru and Bardi Jawi peoples. Many of the plants have a medicinal,
cultural, artefact or food use while many of the patches align with important water sources, biidin or
jila, and are used for camping and ceremony, and as law grounds. Neem is emerging as a growing
threat to the cultural use of some monsoon vine thicket areas, particularly where it reduces the
availability of culturally useful plants and animals.
Oongkalkada (Udialla Springs) is an example of a cultural site being damaged by a growing Neem
infestation. Oongkalkada is located on Udialla Station within the Fitzroy River floodplain. The
springs are alongside the Fitzroy River, a West Kimberley National Heritage Listed Area (EPBC Act,
1999). Udialla Station was included in the Australian Heritage Council's final assessment. The area is
a traditional trading and ceremony ground and spiritual healing site for Nyikina Mangala people (N.
Poelina, pers. comm. 2015). Neem weeds have become large dominant trees throughout the springs
site, inhibiting the growth of other plants and altering the aquatic dynamics of the spring through
water consumption and shading. There is concern that toxins leaching from fallen leaves and
branches in the water and floodplain area are having a negative impact on native aquatic insect, fish
and frog populations. The spread and character of the weed infestation has wider implications for
the contiguous floodplains, including the National Heritage-listed Fitzroy River. Already weed
control operators have noticed a thickening up of Neem populations along the river and downstream
from Udialla (J. Szymanski, pers. comm. 2017).
In the East Kimberley, Traditional owners from Kununurra complain bitterly about what has
happened to a site called Jalinem on the Ord River, which was formerly open country, where people
used to gain access to the river, now completely choked by Neems (P. Lowe, pers. comm. 2017).
Thirty-three of the ninety-two survey respondents had observed Neem within or encroaching upon
cultural sites; 78% of respondents described the impact as Medium to Very High. See Chart 1.2.
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Chart 1.2

Surveyed perceptions of Neem impact upon KimberleyAboriginal cultural sites.

Neem seedlings on-masse at Udialla Springs — Picture: Neil Hamaguchi
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Agriculture and other impacts
No records were found regarding the impact of Neem weeds upon Agricultural production in the
Kimberley except the observation that it has spread through much of the unused land surrounding
the town sites of Kununurra and Wyndham and the Ord irrigation area (D. Pasfield, in: Northern
Territory Government, 2015).
Within the survey we conducted, 27 of the 93 survey respondents had observed harmful effects on
agricultural values, with almost half of them describing the impact of Neem as Medium to Very High.
Of the 93 survey respondents, 30 described the impact of Neem upon community amenity as being
Medium to Very High.

Chart 1.3
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Surveyed perceptions of Neem impact upon Kimberley agricultural production.
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3. Legislation / declaration status
Western Australian agricultural weeds are regulated under the Biosecurity and Agriculture
Management (BAM) Act (2007). Under this system, plants are prescribed a legal status as:
S1 — Permitted
S22(2) — Declared pest
S12 — Declared pest (prohibited)
R73 — Needs a permit
S14 — Unlisted (needs assessment/prohibited)
Should a plant be declared it is also assigned one or more control categories across different regions,
from the following:
C1 — Exclusion
C2 — Eradication
C3 — Management
Unassigned — Declared pests, harmful in certain conditions, determined under a plan.
Neem is not considered an Agricultural weed in Western Australia and has a legal status of S1,
meaning that it is a permitted organism across the whole of the state and therefore there is no legal
obligation to control or manage Neem under the BAM Act (2007) and no penalties associated with
growing, spreading or not controlling it. This is despite the Department of Biodiversity,
Conservation and Attractions (then DEC), ranking Neem as a Rapid invader with a High ecological
impact in their 2013 Weed Prioritisation Process.

Picture: Dick Pasfield
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Because Neem is not a declared weed in Western Australia and remains excluded from national
weed lists such as Weeds of National Significance and the National Environmental Alert weed list,
there are few federal or state funds that can or are likely to be directed towards Neem management
and control. People are still at liberty to transport, sell, plant and distribute Neem in WA (and in all
states and territories except NT) despite its well-known impact upon natural systems.
In contrast, the Northern Territory Government undertook a comprehensive weed-risk-management
assessment of Neem in 2015 and determined it to be a very high-risk weed. It reported a high level
of community support to manage Neem and recognised the potential for its successful management.
Hence, Neem was declared under the state's Weed Management Act in the same year. This makes it
illegal to buy, sell or transport Neem plants or seeds in the Northern Territory, and no new plantings
are permitted. Neem was prescribed according to the following categories:
Class B:

Growth and spread to be controlled

Class C:

Not to be introduced into the NT, in all areas of the NT.

The NT declaration is a result of the efforts of advocacy by the Katherine Regional Weeds Reference
Group and the Northern Territory Weed Advisory Committee (Northern Gulf Resource Management
Group, 2013). Policy makers and advocates for natural resource management are being urged to
recognise the weed’s devastating potential and lobby for declaration of the weed in Queensland
(Northern Gulf Resource Management Group, 2013). Queensland has made some steps toward this
process by conducting an Invasive Plant Risk Assessment in 2016. The State of Western Australia
has been largely inactive in understanding, defining and pursing science or taking legislative action
to assist regions to combat the serious Neem weed problem that is emerging in the north.

4. Current distribution
Official maps of Neem in the Kimberley are extremely data deficient. Within the publicly accessible
Florabase maps, the Department of Biodiversity, Conservation and Attractions lists 4–5 records for
the state of Western Australia. The Atlas of Living Australia has the same data points. See map 1.1
and 1.2 as follows.
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Map 1.1

Source: Florabase https://florabase.dpaw.wa.gov.au

Map 1.2

Source: Atlas of Living Australia

Accessed August 2017

Accessed August 2017

In order to create a much-improved distribution map for Neem in the Kimberley we have used
Neem data collected by Environs Kimberley through this Neem project or as ad-hoc data within
other EK projects conducted from 2007–2017 (labelled 'w'). We have also been fortunate enough to
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have received data from the Department of Agriculture and Food Western Australia (labelled 'n'),
Northern Australian Quarantine Strategy (labelled 'q'), and data collected by Weed control
operator John Szymanski (labelled 'z') and Ord Land and Water (labelled 'd'). Additionally, through
the online survey we conducted, we received a list of sites where people have observed or
controlled Neems and we have attempted to accurately locate these sites (labelled 's') within the
new distribution map.
The resultant Kimberley Neem Distribution Map (Map 2.0) shows heavy clusters of Neem around
Broome, the northern parts of the Dampier Peninsula, Derby, the lower Fitzroy River, Wyndham
and Kununurra, with infestations traversing northern routes and communities from Fitzroy
Crossing to Kalumburu, as well as reaching the dryer south-west Kimberley communities such as
Bidyadanga, Nygah Nygah, and south-east toward Mulan. Maps 2.1–2.4 show greater detail of major
infestation clusters.

Map 2.0

Current Neem distribution in the Kimberley using multiple data sources (EK=w;
DAFWA =n; NAQS =q; John Szymanski=z; Ord Land and Water =d;
survey locations=s,).
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Map 2.1

Current Neem distribution in Broome and surrounds using multiple data sources
(EK=w; DAFWA=n; NAQS =q; survey locations=s).

Map 2.2

Current Neem distribution in the northern Dampier Peninsula area using
multiple data sources (EK=w; DAFWA=n; NAQS=q; survey locations=s)
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Map 2.3

Current Neem distribution in the Derby and lower Fitzroy area using multiple
data sources (EK=w; DAFWA=n; NAQS=q; John Szymanski=z; survey locations=s).

Map 2.4

Current Neem distribution in the Kununurra and Wyndham area using multiple
data sources (DAFWA=n; NAQS=q; Ord Land and Water =d; survey locations=s)

The maps we have created show the number of Neem points that have been recorded by various
operators, but they do not provide an indication of the density of Neem present. One point may
represent one Neem tree or thousands. Additionally, maps are plotted according to the areas that
have been subject to survey. There are vast areas of the Kimberley region that have not been
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surveyed for Neem or other weed infestations. It can be stated with some confidence that most of
the remote communities and outstations throughout the Kimberley region have had Neem trees
planted within them. Ground-truthing this assumption and investigating any spread of Neems that
has occurred from these plantings would result in a far more accurate Neem distribution map.
A map detailing the density and distribution of Neem weeds in the region would prove
exceptionally useful in better understanding the current state of Neem invasion and establishment
in the Kimberley, as well as the climatic and habitat zones most at risk of new invasions. This type
of map could be used to identify high-risk areas for new invasions and also allow control priorities
to be developed for emerging populations in high-risk zones.
In the interim however, it is evident that Neems are spreading rapidly from town sites and
communities. Neem appears to be following a similar pattern of invasion and establishment in the
Kimberley as in the Northern Territory, where infestations are developing in riparian areas and
river systems (Northern Territory Government, 2015b).
Some respondents to the online survey were able to provide an indication of the density of the
Neem populations that they had observed. Please see table 1.0.

Neem Density observed by survey respondents at various locations
11–50
Crown Land between the
dune system to the west
of Lullfitz Drive
Bilingurr, particularly
along the firebreaks, but
throughout the bush and
to the north (of Broome)

51–100

101–200

201–500

501–1000

1000+

Sand
dunes at
Lullfitz
drive
Broome

Broome highway
heading out of
Broome.

Millagoon

Udialla
springs on
the Fitzroy
river

Buckley's Plain, north
of Broome

In the boundary of
Cygnet Bay's freehold

Fitzroy
Crossing
township

Minyirr Park.
everywhere. and
along road verge
on Broome
Highway

4 Mile near
Broome

Minyirr
Park

Udialla Springs on the
Fitzroy River

Minyirr

around
town in
general;
more so
in Old
Broome

Morrell Park

Udialla station

Minyirr park

Yamashita St, 12 mile

Demco to
Broome Port

Broome

Yawuru
Conservation
Estate

Minyirr Park, Willie
Creek area, Broome
Waste-water treatment
area, Golf Course
Fitzroy River–Muludja
Community/Fossil
Downs
Buckley Plains

Table 1.0
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Some observations by survey respondents regarding Neem density.
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Priority control areas

Developing priority control areas across the region is difficult without broader stakeholder
engagement and comprehensive distribution and density mapping being undertaken. In the interim,
control should be prioritised where Neem is considered to be a high risk to cultural sites,
threatened species and ecosystems, and high value production land.
Identifying major source populations from which Neem seeds are emanating will be important in
developing control priorities. It is thought that often a small number of large and mature Neem trees
could be the chief source of fruit and seeds distributed by mobile frugivores. Identifying these trees
and removing them first from system may be an important first step in any Neem control program (J.
Szymanski, pers. comm. Sept 2017).
The known distribution pathways of Neem should assist the selection of priorities. As the main
vector for seed distribution is the Great Bower Bird, among other fruit-eating birds, its limited home
range, favoured roosting sites (such as large Eucalypts and Boabs), and flight paths (such as along
riparian edges, roadways and narrow valleys) are likely to be a great predictor of the risk and
pattern of spread of Neem populations (Pasfield, 2015).

Landholders basal-barking Neem — Picture: Dick Pasfield
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Feasibility of control should also help to determine local priority investment. Developments in
control mechanisms discussed in section 6.0 may mean that eradication of Neem will become a costeffective option in the near future. In the interim, the budget and duration of a project should
determine the priority control areas selected.

Active stakeholder engagement and participation is an essential part of deciding on weed-control
priorities; without it, any local or regional weed control project can be ineffectual or mis-directed,
leaving important cultural and ecological values at risk. To apply local knowledge and priorities and
better understand and address the impact of weeds upon Country and culture, projects must take
into account traditional and contemporary Indigenous governance systems, including law bosses,
PBCs (Now Registered Native Title Bodies Corporate) and community and elders (George, K. In: Duff,
2013, Duff 2011). Communicating widely with other community groups (such as the Society for
Kimberley Indigenous Plants and Animals, Broome Botanical Society, Ord Land and Water), local
naturalists and weed-control operators will also better inform the priorities and methodology of a
Neem control project.
Neem is listed as a priority for control in a number of local weed management plans including at
Minyirr Park, Broome (Environs Kimberley et. al., in-press 2017). Other priority areas are Turtle
Island, Silver Gull Creek and Cockatoo Island, from which sites it is feared Neem is likely to spread
across the mainland (Dambimangari Aboriginal Corporation, 2014). Another priority is at Crossing
Falls, where Neem was described as rapidly becoming a monoculture in some places close to the lake
(Pasfield, 2009).

DBCA Yawuru Rangers controlling Neem at Minyirr Park— Picture: Damien Kelly
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5. Management requirements
As is expected in the Northern Territory, the control of large, established infestations of Neem will
require a significant long-term investment, and careful planning, prioritisation and budgeting
(Northern Territory Government, 2015). Whilst there have been some sound attempts by
operators such as Ord Land and Water to undertake long-term Neem control over large areas, a
general lack of appreciation of the threats posed by Neem has prevented appropriate management
action (Martin and van Klinken, 2006) such as mapping, regional prioritisation, research into
enhanced control methodology, and secure economic investment in control and eradication. Such
concern is not isolated to Western Australia; the Northern Gulf Resource Management Group called
to their members in 2015 to advocate for improved research to identify cost-effective methods for
controlling Neem.

Preventing introduction and controlling spread

Neem can be very difficult to control once it has become established. Unfortunately, the lack of a
legal instrument reduces the capacity for state and local government and the community at large to
prevent the introduction, spread and establishment of Neem in the Kimberley region.
Despite the state BAM Act (2007) assigning Neem a S1 Permitted Status, local governments are still
able to prescribe problematic plants like Neem as 'Pest Plants' under the Act. Gazetting a Pest Plant
under local law gives a shire power to prevent its introduction and require landholders to control it.
Three of the four Kimberley shires list Neem in their local weed education material as a weed to be
controlled, while some local planning regulations also require Neem to be controlled among
developments and subdivisions. No shire has formally gazetted Neem as a weed under local laws.
Raising awareness amongst the community about the impact of Neem, and advocating for the listing
of Neem under the BAM Act (2007), either as local Pest Plant or a state Declared Plant will be the
best avenue for preventing the introduction and spread of Neem.
Given that two-thirds of garden escapees end up as weeds, and Neem is just one of them, some
thought should be given by local government and remote community administrators into
preventing the introduction and spread of Neem and other aggressive garden plants. For example,
native title groups should be able to determine what species people are allowed to plant in their
towns and communities. (L. Beames in: Duff, 2011).
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Designing a Neem control program

A successful Neem control program requires careful planning, prioritisation, budgeting, repetition
and long-term commitment (Land for Wildlife Top End, 2015). It is important to factor in strategies
that attack ecological mechanisms for Neem spread and establishment, and methods that are
effective at reducing its density and distribution.
A Neem control program should include the following1:
1.

Survey the area (including previously treated areas) to identify any Neem seedlings,

saplings, mature trees and infestations. This survey is best conducted annually prior to flowering.
2.

Map the area using the survey data. This can be done as mud-map drawing or by using a

GPS and GIS software such as Google Earth or MapInfo.
3.

Identify priorities by overlaying other biodiversity, cultural or agricultural areas on the

map.
4.

Identify key targets including major source trees (mature fruiting trees) and areas such as

water courses, access tracks/roads and animal movement, where there is the greatest potential for
spread.
5.

Develop and implement control programs using methods detailed in section 6.

6.

Reduce the spread by conducting control efforts prior to fruiting, and ensuring that, during

fruiting periods, vehicles, personnel and equipment are washed/checked so they do not
accidentally carry seeds off-site.
7.

Provide follow-up control for every method applied. Continue to return to the site to treat

plants that have been missed, or where treatment has not been 100% effective. Return visits (at
least biannually) will be essential for the control of new germinates, particularly after the wet
season.
8.

1

Keep records of the methods used and results.

Adapted from the Northern Territory Government (2015b)
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9.

Monitor and evaluate the success of a management program in reducing the numbers of

Neems and containing the spread from the infested site.
10.

Review and adapt the following year's plan based on the results.

11.

Continue to maintain the site, as the introduction or production of any new seeds will
allow the infestation to persist.
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6. Eradication and control methods
General

Neem is sometimes confused with the native White Cedar Melia azedarach, which has bipinnate
(twice-divided) leaves and smooth or slightly furrowed bark. If you are unsure about identifying
Neem accurately, it is important to show a sample of the tree’s leaves, flower or fruit to a specialist
for clarification before embarking on a weed-control program.

Melia azedarach
Picture: Phil Docherty

Cost efficiencies
Preventing the spread of Neem, like other weeds, is the most successful and cost-effective way to
manage them (Northern Territory Government, 2015b). Secondarily, the management of isolated
Neem plants and small infestations can be relatively straightforward, cheap and easy (Land for
Wildlife Top End, 2015). However, the control of large, established infestations can be a big
undertaking. Already in 2011, Carwardine et. al. considered that an investment of $1million dollars
was required to control Neem in the Kimberley over 5 years, with 75% feasibility of success. There
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are infestations in the Northern Territory, including around Katherine and Mataranka, where
control is no longer considered feasible from a technical or economic perspective (Northern
Territory Government, 2015b). Whilst some developments in weed control technology have the
capacity to alter this assessment (J. Syzmanski, pers. comm. 2017), it is important that the Neem
outbreaks in the Kimberley be contained as soon as possible in order to avoid a similar scenario.

Integrated weed control

Weed invasion and establishment are often a symptom of an ecological system being unbalanced
(Beames in: Duff, 2011), therefore effective weed management requires an integrated approach.
This includes additional land management changes and practices such as reducing feral animals,
controlling erosion, managing other high priority weeds and implementing appropriate fire and
grazing regimes (Northern Territory Government, 2015b). Integrated weed control may also
employ a variety of weed control techniques, across different seasons and applied to different
aspects of the plants biology, i.e. germinates, seedlings, saplings and mature Neems.

Jason Roe (EK) with weeded Neem seedlings— Picture: Louise Beames
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The Bradley Method (adapted)

Beames et. al. (2017) recommended the Bradley 'Bringing Back the Bush' method for removing
weeds within monsoon vine thicket vegetation. This method was based on the following four
principles:
1. Work from good bush areas towards areas of weed invasion:


Determine the location and size of the weed problem and the size of the weed control effort
that your team can make. Start in areas that are more intact and contain identified
conservation and cultural priorities.



Remove scattered weeds (outliers) in otherwise good native bush areas first and work toward
the core infestation. Follow up at least twice a year to make sure that the original weeds have
been removed and to remove weeds that have germinated since.

2. Avoid disturbing the environment (i.e. trampling, soil disturbance, use of chemicals)


Next work to improve areas that have moderate weed invasion. Start work on patches that can
be visited easily and often, where native plant growth is still vigorous.

3. Do not over-clear


Once a month or so remove or spray new weeds that have emerged or grown back. Extend the
weeded strip gradually, minimising disturbance at all times.

4. Let native plant regeneration dictate the rate of weed removal


Weed areas and then allow some time for natives to germinate and re-grow (while you work on
another area). Mulching can assist the growth of native plants in MVTs and deter weed
emergence.

A further refinement of this method, when dealing Neems in particular, should be the immediate
control of the 'Mothers of Neems', which are the major fruiting source for the expansion and
establishment of the Neem population (J. Szymanski pers. comm. 2017). This may mean working
within parts of the core infestation first as well as any mature Neem outliers, as opposed to the
traditional Bradley method, where outlier plants within good bush areas are controlled first.
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Timing of weed control

The climatic zones across the vast Kimberley region vary and hence the optimum time for treating
Neem will change according to location and the intensity of the seasons experienced year to year. In
the NT Weed Management Handbook (Northern Territory Government, 2014) it is recommended
that Neem is best treated between March and May. For the East Kimberley, Pasfield (2009)
recommended in the Crossing Falls Weed Management Plan that large Neems should be treated in
May–June and at least before seeding in September.
The 93 survey respondents varied in opinion as to the optimum time to control Neem in the
Kimberley and their answers largely depended upon the methods used and the size of the Neems
that were being controlled. People generally considered that it was easier to undertake heavy works,
such as cutting and painting mature trees, outside of the hot and humid wet season, while others
were of the opinion that it was easier to pull seedlings during or just after the wet season when the
ground was softer. The dry season was considered optimum for any foliar spraying activities, so as
to avoid rains washing off the herbicide. Some considered that the plants were inactive after April or
throughout June and July, and supposed that it would be ineffective to treat Neem during this period,
while others considered it important to control Neem before the trees flowered and set seed later in
the year. Other respondents suggested that any time was a good time to control Neem and to 'kill
whenever you see it.'

Chart 1.4
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Physical control
Seedlings up to about 30cm tall are easily hand-pulled or dug out using a mattock. Many seedlings
germinate under the parent tree and can easily be removed after rain (Beames, et.al. 2017). It is
important that when pulling seedlings by hand care is taken to also remove the roots. This prevents
regrowth of the plant from broken stems and roots. Physical removal is labour intensive and may
only be effective and/or feasible in smaller or low-density infestations (Northern Territory
Government, 2015b).
Of the 93 survey respondents, 19 had used a vehicle or other mechanical means to pull out larger
shrubs or trees. Environs Kimberley Nature Project officers and Karajarri Rangers used this method
on a Parkinsonia population at Anna Plains Station (2010–2016) and found it to be much more
effective and efficient than cut-and-paint methods (N. Hamaguchi, pers. comm. 2016). Following up
smaller seedlings and germinates by hand-pulling or foliar spraying was also a key element in
ensuring local eradication. Revegetation with indigenous trees and shrubs, mulching in areas that
have been subject to extensive mechanical control, is useful in preventing erosion and reducing reestablishment of Neem (K. Weatherall, pers. comm. 2017).
Mechanical control within a watercourse is not recommended as it likely to result in high seedling
emergence alongside soil erosion, riparian habitat destruction and other catchment problems
(Northern Territory Government, 2015b).
Nyul Nyul Rangers cutting bark to then treat Neem with herbicide — Picture: Neil Hamaguchi

44

Interim Neem Management Plant for the Kimberley, WA | Environs Kimberley, 2017

Pollarding, a process by which the upper branches are removed, is not an effective control method
for Neem, as it sprouts vigorously from the topped trunk (National Research Council, 1992).
Slashing or mulching of Neem can provide easy access for workers to treat the many seedlings and
regrowth that then emerge, reducing costs and increasing control effectiveness. This should be done
before flowering or seeding, and equipment and machinery must be cleaned after use (Northern
Territory Government, 2015b).
According to survey respondents and other land managers in the Kimberley region, combining
physical control with herbicide treatment has been effective, according to the herbicide used and,
seemingly, the timing of the treatment. There have also been anecdotal reports of a Neem tree being
killed by the process of cutting the tree and treating it with a mixture of soy sauce and salt water.

Cut and painted Neem saplings — Picture: Neil Hamaguchi
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Herbicide control
As with other weeds that remain undeclared or unrecognised as weeds in agricultural systems,
Neem is not included within the Material Safety Data Sheet (MSDS) or on instruction labels of
commonly-used herbicides. It is not legal to use herbicides in a manner that is inconsistent with the
recommendations on the herbicide label without a permit. Hence, the Department of Agriculture
and Food WA has an 'Off-Label Permit' (No. 13333) for the control of environmental weeds in
various situations within Western Australia. This authorises all persons conducting weed control to
utilise listed herbicides according to conditions specified within the permit. Queensland has had to
resort to similar measures (Permit No. PER11463) to allow people to legally control Neem among
other environmental weeds in non-agricultural areas, bushland and forests. Because Neem has
been declared a weed in the Northern Territory, four herbicides are registered for use there for the
management of Neem, and further investigative work into efficacy and efficiency is being
conducted (Northern Territory Government, 2015b). The use of these herbicides remains tightly
controlled and must remain consistent with the directions on the labels unless otherwise
authorised under a permit.
Survey respondents reported using herbicide to control Neem in the following ways:


Foliar spraying seedlings (31)
Involves spraying the leaves with herbicide mixture and, optimally, a wetting agent. It is best
undertaken when the plant is actively growing to increase uptake potential of the herbicide
(Northern Territory Government, 2015b).



Foliar spraying saplings bigger than knee height (17)



Foliar spraying mature trees (9)
This method fails to be effective on saplings greater than 1m (Pasfield, 2009) and is likely to be
risk-inherent (See Safety Section.)



Cut and paint with herbicide (56)
This is where the main stem or trunk of the tree is cut horizontally as close to the ground as
possible with a chainsaw or loppers, and herbicide is applied to the cut immediately afterward
to prevent suckering from roots.



Basal bark with herbicide (29)
This method involves spraying the full circumference of the trunk or stem of the plant with an
oil-soluble herbicide and diesel. This technique can be used year-round but is more effective
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upon actively growing plants. It can be effective on trees of larger diameter and is less labour
intensive than cut-stumping. It does leave a standing dead tree, which may not be suitable in
urban situations or in threatened ecosystems, where it creates an unstable fire hazard
(Northern Territory Government, 2015b).
Other treatments utilised to combat Neem include:


Drill and fill
This method involves using a hand or power drill to drill downward-angled holes into trunks
that are greater than 5cm in circumference. These holes are filled with herbicide by a syringe
or other means.



Stem injection treatment
Axe cuts are made at 5–7cm intervals all around stem (or stems) below first branch and at an
angle of approximately 30 degrees to stem. 1ml of herbicide solution is immediately injected
into each cut (Queensland Government, 2017).



Herbicide granules
A granular herbicide can be applied over the area extending from the main stem to 30cm
outside the dripline, covering the main part of the root system. (Northern Territory
Government, 2015b).

Allowed under the Western Australian permit conditions are a number of herbicide and treatment
options that relate to woody weeds and/or perennial broadleaf plants. These can be applied to
Neems at various stages of their growth. Some have been found by land managers to be have
limited or seasonal effectiveness, while others have met with great success. Chart 1.5 below depicts
the responses from our survey.
Wunggurr Rangers applying herbicide to a felled Neem tree — Picture Louise Beames
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A number of comments provided in the survey related to the effectiveness of the herbicide gel
'Vigilant' in cut-and-paste operations. This herbicide remains outside the existing legal parameters
of the WA 'off-label’ permit; a special 'off-label permit' should be sought by those wishing to use
this herbicide to control Neems. Some respondents reported using varying mixtures of Access and
diesel, or Garlon and diesel with some success, as well as higher rates of these herbicides. People
should be cautioned against using these herbicides at higher than recommended rates or in mixes
that are inconsistent with the label, or the WA 'off-label' permit, for safety and legal reasons.

Chart 1.5

How the survey respondents rate the effectiveness of various Neem control
methods in the Kimberley.
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Biological control
There are no known biological control agents (Queensland Government, 2017) and the insecticidal
features of Neem makes finding one difficult. There are, however, some anecdotal reports of Neems
being killed by an unknown fungus, and within our survey a community member from the Broome
area remarked that two trees within their yard had 'developed a fungus and died'.

Fire management
Flaming plants with hand-held burners for at least 10 seconds around the base of each plant can kill
mature Neems (Northern Territory Government, 2015b).
Broader use of fire can help to provide access to infested areas for follow-up chemical control. Fire
can also be used as part of an integrated control program to kill young Neem seedlings (Northern
Territory Government, 2015b). Fire is a potentially destructive tool that must be used carefully and
strategically by experienced land managers operating within their permit-to-burn conditions.
Cooler fires conducted in the late wet/early dry season are likely to be easier to control and have
less impact upon native vegetation (Northern Territory Government, 2015b).

New control methods being developed

Many of the control methods identified in the physical and herbicide control sections are labour
intensive, have safety risks to consider and are likely to be costly when undertaken in remote, highdensity infestations of Neems. The following information has been collated from material provided
by Kimberley weed control operator John Szymanski.
John Szymanski has been working for some time along the Fitzroy River and Valley, targeting Weeds
of National Significance — Rubber Vine and Parkinsonia, among others. John has been working with
Bioherbicides Australia (BHA) and Queensland University to undertake some of the first biological
control of Parkinsonia in the Kimberley using the Di-Bak capsule auto applicator. Here is a video of
the application method being conducted upon Parkinsonia at Liveringa Station.
https://www.youtube.com/watch?v=wedNIL0y20s. This has now been superseded by a more
efficient and easy-to-use applicator. Essentially, the auto-applicator delivers a sealed capsule
containing an active ingredient into the trunk of a tree weed. It is recommended one capsule be
inserted for every 15 cm of trunk circumference.
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John has been liaising with Bioherbicides Australia (BHA), partnered with Queensland University, to
identify the most appropriate herbicide that could be used within the capsule for Neem control. As
the capsules contain almost 100% of the active ingredient, only a very small dose is required,
increasing the potential effectiveness of this method.
The method, if successful, has profound implications for reducing the occupational health and safety
risks associated with Neem control in remote areas. The capsules are pre-loaded and there is no
mixing, filling or other type of contact required by the weed-control operator, therefore some of the
heavy personal protective equipment that is so prohibitive to fieldwork in hot Kimberley conditions
is not required. The capsules are inserted at comfortable waist height below the first branch, without
any heavy lifting or intensive labour in hot and humid conditions. No heavy machinery (including
chainsaws and brushcutters) is required. The only equipment to be carried in a weed-control
operation is a plastic container of capsules and the applicator, vastly reducing the work effort
involved.
The capsule dissolves in the plant’s vascular system and the active ingredient is transported directly
into the leaf system. The chemicals are thought to remain contained within the dying tree, and to
degrade long before the tree does.

Weed control contractors with the new treatment applicator — Picture: John Szymanski
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The new applicator has been significantly modified and now has a round magazine, which contains
30 capsules at a time. One person carrying one applicator and sets of capsules can insert about 1200
capsules comfortably in a day, depending on how far apart and how large the trees are. Trees that
are more than 15 cm in diameter require two capsules, so 600 such trees can be treated in a day.
One of the most significant aspects of this developing method is the cost effectiveness of control.
While it may not be within a project budget to control a large infestation of Neem using traditional
herbicide and/or physical control methods, the pricing of the capsules at 33 cents each provides far
greater scope for cost-effective and efficient weed control. The cost of an applicator (around $1300)
is also moderate.
For more information about this developing weed control method contact John Szymanski through
friendsofthefitzroy.com.au

Demonstrated use of the new herbicide/fungal
applicator — Picture: John Szymanski
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Safety for people and Country
It is important to pay close attention to the risks involved in conducting weed control with
herbicides and to minimise harm during all steps in the process. The below safety advice has been
adapted from the Environs Kimberley Monsoon Vine Thicket Weeding Guide (Beames et. al. 2017)
and Kimberley Weeds (Beames, 2016).
It is important to understand and manage the risks of using herbicide and always:


use the lowest schedule (least toxic) herbicide possible



use the herbicide as instructed on the label or 'off-label permit'



wear personal protective equipment as advised in the label and material safety data sheet
(MSDS)



ask yourself — how can I do weed work smarter, better and safer? For example:
o

if you are using a 'wetter' that spreads and sticks the chemical over the leaf surface,
you don’t need to drown the plant in spray.

o

Reducing the size and strength of weeds by first cutting or burning the plants first
can reduce the amount of herbicide you need to use to be effective.

Minimize risks


Only transport the amount of herbicide you need for the day. There will be less to spill in any
accident.



Don’t mix the herbicide stronger than advised on the label. A stronger mix means more
chemical for you to handle and more chemical being put into the environment.



Only mix herbicide with water in the spray packs as needed. If you only need 5 litres, only
mix 5 litres.



Don’t store mixed herbicide in spray packs, or travel with half-empty spray packs; caps and
spray wands can loosen, and the herbicide can leak out and contaminate your gear.



Pour and mix chemicals from the front of spray backpacks to avoid spills getting onto your
(sweaty) back.



Always have enough soap and clean water on hand to wash down your team and your gear.



Where possible use applicators that reduce the opportunities for contact with herbicide.

Avoid spray drifting onto people, their clothes, skin and airways — or onto native plants


Don’t spray on windy days.



Use the nozzle to change spray pressure. Lower pressure produces heavy spray droplets that
are less likely to float on a light breeze. High pressure can create light spray droplets that
drift into the air.
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Further reduce spray drift by never spraying anything higher than your knee.



Reduce the size of weeds by slashing and chopping before spraying.



Use the spray wand as close to the plant as possible.



Use a spray shield over the spray wand to contain the spray to small weeds.

More safety


Remember to work safely in in the heat and in the bush. Be sure to drink lots of water and
take regular breaks.



Work slowly and carefully and avoid carrying too much weight on your back.



Wash hands after each spray pack and before eating, drinking and smoking — even after
wearing gloves.



Arrange your work so you do not have to walk through areas that have just been sprayed.



Use dye marker with your herbicide so you can see where people have sprayed and avoid
walking through those areas.



Dye marker in herbicide mixes means you can immediately see when a spill or leakage has
occurred and can act to clean it up.



Be sure to wash/wipe down your boots and take them off before going into houses and
buildings.



Wash your work clothes separately from other clothes and household linen.



Use mechanical methods instead of chemicals wherever possible.
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7. Support and info for land managers
Who is controlling Neem in the Kimberley?

The online survey that was canvassed at the Kimberley Ranger Forum, sent via email networks and
promoted via the Environs Kimberley and SKIPA Facebook pages, received an unexpectedly strong
response. Some of the 93 respondents who are interested in or are controlling Neem identified
themselves as belonging to several of the provided categories, as shown in the graph below.
Respondents came from throughout the Kimberley region and included government staff from both
the agricultural and environment sectors, pearling company operators, Aboriginal rangers,
educators, students, pastoral operators, nature photographers, community group members,
landscapers, arborists and other business owners. There was a strong representation of community
members in the survey, illustrating the depth of concern about Neem amongst people living in
Kimberley towns and communities. Of the 93 respondents only 6 said that they could not identify
Neem without assistance. The remaining respondents had strong identification skills.

Chart 1.6

Survey respondents: The different roles of people interested in or controlling
Neem in the Kimberley.

What are the obstacles?

On the surface, the remote terrain and harsh climate might be considered two of the larger obstacles
to Neem control in the Kimberley. The survey respondents, however, indicated that accessing project
sites was not a major obstacle to successful Neem eradication; they believed there were other
budgetary, social, and political constraints at play.
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The greatest limiting factors to Neem control projects observed by the survey respondents was Time
(project duration was too short), followed by Money (there were not enough funds to do the job) and
Personnel (there were not enough staff or volunteers). For private landholders or within
community-owned properties, unless you have the technical know-how and capacity, cutting mature
Neems down can be prohibitively expensive (Fitzgerald, 2015).
Given that initial control works are likely to be followed by mass germination, it isn't surprising that
short projects with little money or personnel to undertake follow-up works and maintain sites did
not succeed in eradicatung Neem. Controlling weeds like Neem with short-term projects can
introduce serious inefficiencies, since money may be expended bringing an infestation close to full
eradication, but without sustained and extensive follow-up the outcomes of the works can be largely
lost over time (Beames, in: Duff, 2011). The extensive works conducted by Ord Land and Water
(OLW) in the East Kimberley between 2004 and 2010 is an unfortunate example of how the
withdrawal of a financial commitment to a long-term project can result in environmental gains being
undermined and then lost. Over the period of the OLW project almost 15,000 hectares was subject to
Neem control; after an absence of 5 years most of the treated areas had re-grown with Neems
(Pasfield, 2015).

Neem dying off after herbicide treatment —
Picture: Dick Pasfield
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Survey respondents stated that, where Neem control project sites were neighboured by uncontrolled
or mature Neems, the project’s ability to eradicate Neem was impeded. As the Northern Territory
experience shows, well-established trees within communities, towns or private property, where
there is no authority for weed control operators to destroy them, can be a major cause of spread.
Often these trees have become important and well-appreciated locally for the shade that they
provide, and it can be difficult to convince people that they need to be cut down (Fitzgerald, 2015.,
N. Hamaguchi, pers. comm. 2017).
Ranking the factors limiting Neem eradication projects, survey respondents scored highly the lack of
legislative power, as Neem is not a declared weed. This made it difficult to prioritise and assemble
resources. Many found Neem difficult to kill with herbicide or by other means.
Other factors such as Resources (the right herbicides and safety gear were not available) and Access
(the project site was too remote or not sufficiently accessible throughout the season), were not
considered major impediments.

Edwin Mulligan removes felled Neem at Hidden Valley — Picture Louise Beames

Case studies

The following six case studies provide examples of different Neem-control projects within the
Kimberley region. Each case study examines the extent of the problem faced and the partnerships
and methods that were central to the project undertaking. There are some self-evaluations of
project success or failure, which provide an insight into how a new project might be adapted. The
case studies also outline future plans for the project sites.
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Case Study #1 — Minyirr Park
Location
Yawuru Country, Broome — 17*57.454’ S 122*12.342’ E _17*56.963’ S 122*12’594’E

Project Partners
Environs Kimberley (EK), Yawuru Country Managers (YCM) , Department of Parks and Wildlife
Yawuru Rangers (now Department of Biodiversity Conservation and Attractions [DBCA] Yawuru
Rangers). Supported by Green Army Teams — Mamabulunjin and North Regional TAFE.
Funded through State NRM WA.

Map 3.0

Minyirr Park Broome — 'w' refers to mature Neem mapped and controlled within
this project. Large numbers of seedlings were also removed.

Background
Minyirr Park was established in 1999 as a conservation reserve jointly managed with the Broome
Shire, and is now included within the Class A Yawuru Minyirr Buru Conservation Reserve. The park
is situated behind the Cable Beach dunes between Gantheaume Point and Cable Beach, only
extending inland for about 300m from the base of the sand dunes; it also reaches up over some of
the dunes and swales.
The project area includes endangered monsoon vine thicket as well as pindan woodland vegetation
in sandy and pindan soils. The area is a significant cultural area, containing most of the local native
food and medicine trees, many of which are also used to make tools. Many birds and native animals
also live amongst and nest in the thickets, and depend on the fruits, flowers etc.
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There has been a road through the area for many decades now. This was previously a dirt track,
which has been upgraded and realigned over the years to become a major highway to the Port of
Broome. Residential development has also taken place along the eastern side of the highway (across
the road from the park). Some form of weeding and revegetation had been done by the Society for
Kimberley Indigenous Plants and Animals, Environs Kimberley, Yawuru and DPaW in previous
years.

The Neem Problem
The Minyirr Park Neem-control site is adjacent to a highway and a residential area. Neem infestation
is likely to have occurred through birds transporting seed from mature Neems planted within the
town of Broome, or carried by floods from residential areas. Neems are well-established throughout
the park but seem to be more prolific near residential areas and along drainage channels.
Neems thrive under established native trees such as Cable Beach Ghost Gum Corymbia paractia,
Gubinge Terminalia ferdinandiana, Marool Terminalia petiolaris, Boabs Adansonia gregorii, Jigal
Bauhinia cunninghammii and many other culturally important plants. Neem seedlings germinate
prolifically under these natives and will eventually outgrow them before crowding them out with
more of their seedlings.
Yawuru Country Managers, Johani and Eduardo remove Neem at Minyirr Park — Picture: Neil Hamaguchi

What we did
Most work was done before and during the wet season, concentrating on mature trees using the cutstump method in an attempt to reduce next year’s seed stock and to expose seedlings for easier
removal by hand-pulling or spraying.
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Cut-stump work was carried out by EK, YCM, and DBCA Yawuru Rangers. The Green Army teames
removed smaller plants.
Herbicide used: Diesel and Access mixture was painted onto the cut stumps.
Most Neems were found to be growing around the base of or adjacent to important native trees. Cutstump method was chosen to minimize the use of herbicide and reduce accidental treatment of
native plants.

What was the result?
The cut-stump diesel/Access combination seems to be working very well, with a 100 per cent kill
rate and no regrowth so far.
Neem failing to regrow from cut and treated stump — Picture: Neil Hamaguchi

What are the plans for the future?
The trees treated will need to be monitored into the future to check for any regrowth. Areas
underneath and surrounding the treated trees should be regularly maintained and newly
germinating Neems should be removed while they are small. Native plants near treated Neems will
be monitored for any long-term effects from the use of Access/diesel nearby.
Minyirr Park is monitored regularly by Yawuru Country Managers and DBCA Yawuru Rangers. The
organisations will continue to be supported by local volunteer members of SKIPA and EK to control
and monitor Neems and other weeds.

Compiled by
Neil Hamaguchi — Environs Kimberley Project Officer (2012-2017)
Contact: knp@environskimberley.org.au
and/or neil.hamaguchi@klc.org.au
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Case Study #2 — Purnturrpurrnturr
Site Name
Purnturrpurnturr — Port Smith

Location
Karajarri Country area surrounding Port Smith Caravan Park and Bird Park
18*31’04.57”S 121*48’23.54”

Project Partners
Environs Kimberley (EK), Karajarri Rangers, Nyangumarta Rangers, Port Smith Caravan Park and
Bird Park. Supported by Green Army team — Karajarri and North Regional TAFE. Funded through
State NRM WA.

Map 3.1

Purnturrpurrnturr, Port Smith — 'w' refers to mature Neem mapped and
controlled within this project. Large numbers of seedlings were also removed.

Background
The area around Port Smith is adjacent to a tidal estuary. It consists of salt marsh leading into coastal
dunes with underlying limestone, which then merges into pindan woodland. This was and still is a
very important bush-tucker area for Karajarri people, as the coastal strip behind the dunes contains
the highest density of many local food plants, similar to the Monsoon Vine Thickets to the north of
Broome. The estuary nearby provides seafood, including crabs and fish.
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Port Smith was first developed as a pearl farm and later became a bird park and caravan park. The Neem
Tree was introduced as a shade tree.
EK and the Karajarri rangers have previously undertaken Neem control in this same area in 2013 and
2014.

Karajarri Rangers felling mature Neems — Picture: Neil Hamaguchi

The Neem problem
Neems have now spread from the original introduction site to up to 1.5km away from the Caravan Park.
The majority of these are within 2km of the coast. The pindan woodlands away from the coast do not
appear to support Neem as well as the coastal area between the dunes and the pindan woodland.
The Neems tended to germinate under larger native trees like gums and bohemias, probably after being
deposited by native birds like the Greater Bower Bird. Neems that had germinated under large native
trees were found to be smothering them once they reached maturity.

What we did
Weeding was carried out during the wet, targeting the larger mature trees with the aim of reducing seed
production. Cut-stump with Access/diesel was the control method used.
This method was chosen to minimize the risk of killing native plants. When the soil was wet, small plants
were hand-pulled.
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What was the result?
The cut-stump method used with Roundup had limited success. Most of the large trees treated with
Roundup a year ago have started to re-sprout around the stump and from the roots.
Cut-stumping with Access/diesel seems to be much more effective. Foliar spray with Access/diesel during
growth periods works well on smaller plants and seedlings.

Neem regrowing from the cut and treated stump — Picture: Neil Hamaguchi

What are the plans for the future?
Further negotiations with the caravan park owners are needed because there are some large Neems
inside the property that provide excellent shade for visitors. People are reluctant to remove these, so a
replacement strategy will be required.
Port Smith Neems will be monitored and controlled when possible by the Karajarri Rangers, who are
currently negotiating a deal with the Port Smith caravan park.

Compiled by
Neil Hamaguchi — Environs Kimberley Project Officer (2012-2017)
Contact: knp@environskimberley.org.au
and/or neil.hamaguchi@klc.org.au
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Case Study #3— Beagle Bay
Site Name
Beagle Bay Community

Project Partners
Environs Kimberley (EK), Nyul Nyul Rangers and Green Army. Funded through State NRM WA.

Map 3.2

Beagle Bay Community — 'w' refers to mature Neem mapped and
controlled within this project.

Background
Beagle Bay Community is on a finger of pindan woodland surrounded by lower-lying paperbark
seasonal wetlands containing freshwater springs. This area is very important both culturally and
ecologically. It is situated at the upper reaches of a tidal estuary that flows into Beagle Bay. This is a
special area where the freshwater Country meets the saltwater Country, and is rich for Aboriginal
people and biodiversity.
There has been a Community at Beagle Bay since the early 1900’s. In the early days the people grew
their own fruit and vegetables, and raised cattle, goats, pigs, and chickens etc. Neems were
introduced in the 1980s, when they were given out to whoever wanted them. Nyul Nyul Rangers
have already been doing Neem control at the Community and some outstations like Middle Lagoon.
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The Neem Problem
Neems have been left to do their thing since the 1980s, with help from people and birds. They are
invading many areas on the Dampier Peninsula, such as the freshwater spring country and monsoon
vine thickets. In the spring country they don’t seem to do as well where it is too wet, but they thrive
on the transition zone where the pindan meets the marsh, and will compete with any native plant in
that area and, if left alone, eventually dominate the area.

What we did
EK, Nyul Nyul Rangers and the Green Army surveyed the weeds around Gnyulmarang. No Neems
were located there. Neems were surveyed around the Beagle Bay community, and Neem Information
and weeding pamphlets were handed out. Neem trees were then treated.
The control method used was basal bark to try to minimize herbicide use, and it was done in mid-dry
season to avoid any runoff of herbicide into the springs.

Nyul Nyul rangers locating and controlling Neem within Beagle Bay community — Picture: Neil Hamaguchi

The result
The neem trees started to look in poor health within a week. Within a month they looked dead, but
we need to wait until the end of the wet season to be certain that they are. We have seen many ‘dead’
neem trees at the end of the dry re-sprout by the end of the dry season.
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What are the plans for the future?
The Nyul Nyul Rangers would like to continue to control the Neem trees on their country and in the
Beagle Bay community. Further weed treatment will be dependent on funding for both continuing
ranger roles, equipment and resources. It is hoped Neem tree weed control will be written into
protecting country management plans in order to facilitate the work.
The Nyul Nyul Rangers will take an active role in discouraging local community members in planting
Neem trees and an active role in encouraging people to plant alternative indigenous plants. The
rangers hope to give out native plants to replace Neem trees.

Compiled by
Neil Hamaguchi — Environs Kimberley Project Officer (2012-2017)
Contact: knp@environskimberley.org.au
and/or neil.hamaguchi@klc.org.au
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Case Study #4 — Bilingurr
Site Name
Billingurr – Dureau block

Location
Broome, Millington Road

Project Partners
Dave Dureau and Shaun Clark

Background
The area infested is a sand-dune system incorporating endangered monsoon vine thicket vegetation.
It is adjacent to an important cultural site. Neem have established here after spreading from private
blocks near Cable Beach, where they were once planted as a shade tree.

The Neem Problem
The Neem problem was extensive and the trees had been spreading from private properties into the
culturally and environmentally sensitive dune system. Most of the very large mature trees in the
area are unfortunately on other private properties and have been inaccessible, with owners living
interstate and out of contact. We were able to remove one extremely large mature tree with a girth
of a metre or more from one property, as Dave knew the owners. Many smaller trees were removed
from Dave's property.

What we did
We physically removed the larger Neems, using chainsaws; we used bypass-pruning loppers for
smaller trees. We immediately applied Access and diesel to the cut stumps. We applied basal bark
treatments of Access and diesel for specimens with a girth of under 30mm. We also removed some
specimens by hand where ground type, i.e. sand and moisture level, made it possible. We were very
cautious in using the Access and diesel so as not to make the ground toxic.

What was the result?
We had an extremely good death rate of the Neem (many hundred). Many trees killed were coming
into seed therefore a whole seeding year was damaged. After the wet season there will be thousands
of seedlings in the area which will need to be dealt with before they again get to seeding age.
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What are the plans for the future?
A follow-up treatment is required on Dave’s property. Some of the neighbouring properties have
now been built on and some of the very large, mature trees have now been removed (a lot of the very
large trees were on empty private blocks of land). The area that is still getting infested with Neem is
a culturally gender-specific site. This area could only be dealt with by suitably qualified Aboriginal
people. In the meantime, while the surrounding areas could be kept under control by informing the
property owners of the problem that Neems are causing to the monsoon vine thickets and the
Billingurr site, Dave continues to educate people about the problems with Neem. I will endeavour to
re-visit Dave’s block in the near future.

Compiled by
Shaun Clark — community member and volunteer
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Case Study #5 — Kununurra
Location
Areas around Kununurra

Project Manager
Ord Land and Water

Background
Extensive areas in and around Kununurra
have experienced Neem invasion and
establishment. This is a result of Neem being
introduced for shade trees and as a
mosquito inhibitor in towns and
communities in the 1980's–1990's and from
early agricultural trials of Neem as a
sandalwood host in the Ord irrigation area.

The Neem Problem

Picture: Dick Pasfield

The Neem problem extends across a variety
of habitats including waterways, riparian zones, tree-lined roadways, narrow valleys and stony hills.
In 2007 OLW estimated that 7000 hectares had been affected by Neems, with 250,000 trees growing
in residential yards or in the bush. It was estimated that, if left untreated, the total infested area
would become more than 12,500 hectares by 2012.

What we did
OLW carried out control of Neems from 2006 to 2010, with some limited work done both earlier and
later, according to what funds were available. Control figures for that period were:


2006/2007 – 3,639 hectares controlled.



2007/08 – 8,253 hectares controlled.



2008/09 – 1,400 hectares controlled.



2010 – 1,673 hectares controlled.

The main method of control was by using herbicide, either as a foliar spray for seedlings or a basal
bark application for trees. Herbicides used included Glyphosate (foliar) and Triclopyr (basal).
A limited amount of physical control work was done with a tree mulcher, mainly to cut access tracks
through Neem tree monocultures.
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What was the result?
The community engagement aspects of the project were reasonably successful and a further 1000
hectares of work was done on private properties with support from owners/managers. The Shire of
Wyndham East Kimberley assisted residents to move felled trees from homes during cyclone cleanup week in Wyndham and Kununurra, and the Ministry for housing agreed to remove Neem from
around vacated Homeswest houses. Additionally, the then Department of Conservation and Land
Management, and the Department of Agriculture Western Australia, began to remove Neem from
their land.
Whilst the project was exhibiting good on-ground results, a loss of funds in 2010 resulted in the
cessation of control, follow-up and maintenance works. Within 5 years most of the areas treated had
regrown with Neems.

What are the plans for the future?
Whilst there are some small community volunteer groups such as 'Kimberley Neems to Go'
continuing to tackle Neem infestations in the East Kimberley, until such time as there is sufficient
funding and commitment by state and federal departments to tackle Neem infestations in the (East)
Kimberley, the outcomes of this excellent project will steadily disappear.

Compiled by
Louise Beames — adapted from Pasfield (2015) provided in full in Appendix 1.
Contact Dick Pasfield dick@olw.com.au

Treated Neems dying — Picture: Dick Pasfield
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Case Study #6— Oongkalkada
Location
Oongkalkada (Udialla Springs) is located on
Udialla Station within the Fitzroy River floodplain
in the Kimberley region of Western Australia.

Project Partners
The Oongkalkada community, with support of
Walalakoo Registered Native Title Body and
Nyikina Mangala Rangers. Funded through State
NRM WA.

Background
Oongkalkada Springs lie alongside the Fitzroy
River, a West Kimberley National Heritage Listed
Area (EPBC Act, 1999) The area is a traditional

Neem infestation at Udialla springs

trading and ceremony ground and spiritual

Picture: Neville Poelina

healing site for Nyikina Mangala people. The Oongkalkada Aboriginal community operates a
wilderness camp at this significant cultural site and many tourists and school groups come to
unwind, learn about and experience the nature and culture of the Kimberley.
Historical Udialla Station pastoral activities have degraded the Oongkalkada ecosystem. The springs
are largely undocumented, yet contain a fragile environment that is at risk from weed invasion, and
trampling by and excrement from feral herbivores.

The Neem Problem
Neem weeds have become large, dominant trees throughout the springs site, inhibiting the growth of
other plants and altering the aquatic dynamics of the spring through water use and shading. There is
concern that toxins leaching from fallen leaves and branches in the water and floodplain area are
reducing aquatic insect, fish and frog populations. The spread and character of the weed infestation
therefore has wider implications for the contiguous floodplains, including the National Heritagelisted Fitzroy River.
Mapping undertaken by John Szymanski has shown that Neem has already started to spread downriver from the Udialla Springs site.
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Map 3.3

Neems emanating from Udialla springs — 'z' refers to mature Neem mapped by
John Szymanski and his team.

What we plan to do
This new project will commence in November 2017 and include documenting the natural and
cultural values of Oongkalkada. EK will consult with Oongkalkada Aboriginal community, Walalakoo
Registered Native Title Body and Nyikina Mangala Rangers to determine what weed control
measures will best suit the project and how best to support it.
Collaborative weed control measures will target key threats including Neem alongside Noogoora
Burr Xanthium strumarium, Rubber Vine Cryptostegia grandiflora (a Weed of National Significance)
and Passion Vine Passiflora foetida. EK will support Nyikina Mangala Rangers and facilitate
specialist volunteers (Society for Kimberley Indigenous Plants and Animals) to extend project works
and monitoring capacity.
It is anticipated that we will trial the new herbicide capsule methodology described by John
Szymanski (pers. comm. 2017) at the Udialla infestation to reduce risks to human and
environmental safety and increase the efficiency of the project. We will first target mature fruiting
Neems within the main infestation and mature outlier trees that are the main source of new seed
being spread. Secondarily we will likely hand-pull new seedlings and saplings.
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What are the planned outcomes?
Environs Kimberley (EK), the Oongkalkada Aboriginal community and Nykinia Mangala Rangers will
survey and document the biological and cultural values of Oongkalkada. A management plan will
identify threats and make scientific and cultural recommendations.
The project will engage Nykinia Mangala Rangers, EK staff and volunteers in cooperative weed
management.
A report on the project activities, outcomes and recommendations will be produced, and include
flora and fauna data, weed management outcomes and recommendations. This report will inform
future works and planning for Nyikina Mangala Rangers and supporting groups, and provide a
baseline record for weed control and biodiversity.
A community publication will engage the Nykinia Mangala community, tourists and school visitors in
understanding and conserving Oongkalkada eco-cultural heritage.

Compiled by
Louise Beames

louise.natureproject@environskimberley.org.au

Project contact
Environs Kimberley Project Officer
Jessica Miller

jessica@environskimberley.org.au

Neem seedlings emerging within Udialla spring — Picture: Neil Hamaguchi
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Research opportunities

There is a need for additional research to evaluate Neem control methods and determine best
practices. It is understood that the Northern Territory is currently undertaking trials to determine
the most cost-effective chemical controls (Northern Territory Government, 2015b). The information
supplied by John Szymanski (pers. comm. 2017) about the potential for capsule technology to apply
herbicides to Neem certainly has merit. This could be backed by applied research into the efficacy,
efficiency and cost effectiveness of different herbicide capsule options in controlling Neem.
At present CSIRO and UWA are looking to lead work to address the knowledge gaps for Neem in
Australia. They intend to quantify the full range of positive and negative impacts of Neem, giving
equal weight to environmental, economic, and social values. The partners’ proposal will have five
research dimensions – ecology, genetics, phytochemistry, socio-cultural perspectives and economic
geography. It is hoped that the work will inform management and policy decisions about risk, threat
and opportunity (K. Bell, pers. comm. 2017).

Neem tree cut and painted with herbicide
Picture: Neil Hamaguchi
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Summary
In summary, the maps produced within this report show a Neem problem in the Kimberley that is
likely to be far greater than most government organisations, land managers and community
members realise. Such maps are likely to become far more alarming should an extensive on-ground
survey be conducted for Neem. So far we have just collated data provided through the goodwill and
foresight of a handful of operators in the Kimberley.
Whilst the two other northern states/territories affected by Neem have undertaken a Weed Risk
Assessment/Invasive Plant Assessment, Western Australia has failed to recognise and seek to better
understand the problem posed by Neem to the Kimberley region. As a result, significant ecological
and cultural values are at increasing risk of invasion and degradation by this plant. Threats to
agricultural systems are also possible, though not yet so apparent.
With over 90 people responding to our survey about Neem management in the Kimberley,
volunteers, community members, Aboriginal rangers and land managers undertaking various weed
control projects, and several other groups, it is clear that a large number of Kimberley people
recognise the severity of the risk posed by Neem to the region. In view of its demonstrated threat to
natural and cultural values, Neem should be revised as a priority for control by state departments.
With new weed-control technologies being developed, the cost-effectiveness of controlling large
Neem populations should be re-evaluated. Besides informing policy and management decisions,
developing best practice control methods for Neem will be important for land managers.

Recommendations:
In order to best apply the information compiled within this report and forge a positive future where
Neem invasion can be prevented, managed and contained in the Kimberley we make the following
recommendations:
1. Undertake comprehensive distribution and density mapping of Neem, particularly in
unsurveyed areas of the Kimberley region.
2. Work with stakeholders to identify the current and potential ecological, cultural, agricultural
and other values threatened by Neem invasion.

74

Interim Neem Management Plant for the Kimberley, WA | Environs Kimberley, 2017

3. Conduct applied research with on-ground weed control projects and universities/academics
to test new herbicide capsule technology and its capacity to eradicate Neem.
4. In line with both the Northern Territory and Queensland, the State of Western Australia to
conduct a weed risk assessment/invasive plant assessment for Neem.
5. Further develop documentation and advocate for listing of Neem under the Biosecurity and
Agriculture Management Act (2007), in line with the listing of this weed under
corresponding legislation in the neighbouring Northern Territory.
6. Develop a pan-Northern taskforce to share Neem information, develop documentation and
advocate for national recognition of the current and potential impact to Northern Australian
systems i.e. WoNS.
7. Address gaps in the Western Australian 'off label' permit to allow effective herbicide
treatments to be applied.
8. Develop a focused public education and awareness communication strategy to ensure the
public and the nursery industry understand the implications of Neem establishment and
spread in the Kimberley, are prepared to undertake measures required to manage and
control Neem, and are engaged in early identification and control of new outbreaks.
9. Work with the four Kimberley shires to introduce measures that will prevent new
introductions of Neem; require Neem to be removed from any new developments and
support landowners to remove and control it — for example, the assisted cyclone clean-ups
that Shire of Wyndham East Kimberley carries out.
10. Investigate the plausibility of formally gazetting Neem as a weed under the local laws of the
four Kimberley shires and assess what, if any, influence this may have on the state to secure
greater recognition of Neem as a weed.
11. Work with the five small Kimberley towns, Aboriginal communities and pastoral stations to
remove and replace Neems that were once planted as shade trees.
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Appendix 1



Pasfield, D (2015) Neem Control Around Kununurra — a Brief History.
For alternative access to this document please see the Environs Kimberley website or
contact knp@environskimberley.org.au
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