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Abstract    Alligator weed (Alternanthera
philoxeroides)  is a declared a noxious weed in all
Australian states territories and prohibited weed in
Victoria and Tasmania.  In most states, Alligator weed
is cultivated as a green vegetable by the local Sri
Lankan community by mistake, particularly Victoria
which has the highest Sri Lankan population in Aus-
tralia. The Department of natural Resources and Envi-
ronment of Victoria has embarked on an innovative
community-department partnership with the Sri Lankan
community to eradicate, control and prevent re-infes-
tation of alligator weed. The program was also included
to introduce a replacement plant for the Sri Lankan
community. An alligator weed taskforce was developed
to implement a strategic plan for the eradication of al-
ligator weed problem from Victoria. The main priori-
ties of the plan were to identify the problem, raise pub-
lic awareness campaign, and develop an eradication
plan. As a results of the program, 750 alligator weed
infestations were located including 10 naturalised sites.
All naturalised and 430 sites have been treated so far.
Results showed that dichlobenil at the rate of 60 kg
ha-1 were a suitable herbicide in backyard situations.
A new replacement vegetable plant for alligator weed
was evaluated. Alternanthera denticulata (common joy
weed), an Australian native species, was very success-
ful as a leafy vegetable amongst the Sri Lankan com-
munity. More than 5000 seedlings were distributed
through Buddhist temples and personal contacts. This
vegetable is available at all Sri Lankan grocery shops
and some Asian vegetable shops in Melbourne.

INTRODUCTION

Alligator weed, Alternanthera philoxeroides (Mart.)
Griseb. (Amaranthaceae), an aquatic, mat-forming per-
ennial weed, was first noticed in Australia in the mid
1940s when it was growing on heaps of ballast dumped
at Carrington near Newcastle, NSW. It has since be-
come established in rivers and their tributaries and on
flood plains in NSW. Alligator weed is native to South
America.  It is considered one of the worst aquatic and
terrestrial weeds in the world (Holmes et al. 1977) and
is a declared a noxious weed in all Australian states

and territories. It is a prohibited weed in Victoria and
Tasmania. Under the Victorian Catchment and Land
Protection Act (1994) the species has been targeted
for eradication.

Alligator weed occurs in many parts of the world (USA,
Burma, Thailand, India, China, and New Zealand) and
under most conditions has proved to be a very aggres-
sive invader of pasture, waterways, and water storage
areas. Alligator weed can grow under a wider range of
soil and water conditions than any other aquatic plant
(Durden et al., 1975) and has the potential to occupy
and seriously affect most Australian freshwater bod-
ies. Under favourable temperatures and nutrition lev-
els, alligator weed forms floating mats, which are swept
down stream in floods. Infestations of alligator weed
causes reduced water flow, flooding and sedimenta-
tion, and provides habitats for disease vectors and in-
sect pest such as mosquitoes (Julien et al., 1979). Un-
like most other aquatic weeds, alligator weed has the
ability to grow vigorously in terrestrial situations, in-
cluding pasture. On land it forms a dense mat with a
massive underground rhizomatous root system that is
very difficult to control. Roots can be grown to 60-
90cm deep (Julien, 1995). Most herbicides may kill
above ground parts, but regrowth quickly occurs from
underground stems and roots. Although alligator weed
is normally considered a tropical plant, it has become
a problem in cool and warm temperate regions. It re-
quires a warm growing season, but will tolerate cold
winters, including severe frost (Coulson, 1977). This
is illustrated by its recent discovery in areas with cool
climates such as southern Victoria and Tasmania, where
it has been grown as a leafy vegetable by the Sri Lankan
community. Since the 1960s (Gunasekera, 1999) and
in some cases has become naturalised

Alligator weed has a similar appearance to the Brazilin
species Alternanthera sessilis (L.) R.Br. ex DC. (ses-
sile joy weed or Mukunuwenna), a leafy vegetable that
is very popular in Sri Lanka. However, most Sri
Lankans in Australia has confused A. sessilis with  al-
ligator weed.
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The soft stems and leaves of A. sessilis are cut into
small pieces and desiccated coconut, sliced onion and
spices added. The mixture is baked or stir-fried in oil
to produce a tasty Sri Lankan curry. Sri Lankans be-
lieves that this vegetable contains high levels of vita-
mins, protein and fibre. Thus, it has been passed from
family to family throughout Australia as a valuable and
essential herb, but is sometimes sold in Melbourne
herbal nurseries. The majority of Sri Lankans in Aus-
tralia now recognises the difference between their real
vegetable plant, A. sessilis, and alligator weed and re-
alise that they have used the wrong plant.

The Department of Natural Resources and Environ-
ment implemented a program to eradicate alligator
weed from Victoria in 1996. This paper describes a
program the was undertaken to investigate the extent
of alligator weed distribution in Victoria, develop pub-
lic awareness of the plant and its impact on the envi-
ronment and eradicate the species from the state, and
develop and introduce an alternative vegetable plant
for consumption by Sri Lankans in Australia

MATERIALS AND METHODS

Survey    The first phase of the project was to survey
the distribution of alligator weed in Victoria. Initially,
an alligator weed identification leaflet was produced
and distributed amongst Sri Lankans visiting Buddhist
temples, Sri Lankan groceries and local libraries. Sri
Lankan names, addresses and telephone numbers were
extracted from Victorian telephone directories in 1996.
Nearly 4000 names were identified. In late 1996, a sim-
ple non-threatening survey form requesting informa-
tion on whether or not alligator was grown on their
property, an identification leaflet and reply paid en-
velop were mailed out. Discussion with community
groups in establishing community-council partnerships
in weed control and the use of ethnic radio programs
also created awareness and collected further informa-
tion on the distribution of alligator weed  in Victoria.

Public awareness    A public awareness campaign was
used to spread the message across the state that alliga-
tor weed presented a severe threat to economic and
environmental interests. Five different leaflets, a book-
mark and a fridge magnet were produced for distribu-
tion to the public. More than seventy-five articles were
published in newspapers, newsletters and journals. Five
TV segments, seven radio programs and seven infor-
mation workshops were also completed during this
period.

Control  program   An alligator weed eradication pro-
gram started in summer 1997. All known infestations
were ranked according to the risk of naturalisation us-
ing proximity to waterways, size of the infestation and
land status, as risk indicators. Two hundred and twenty
five infestations were ranked as high priority for treat-
ment over the 1997-1998 summer and another two
hundred for the 1998-1999 summer. There is no her-
bicide registered to control alligator weed in terres-
trial situations in Victoria. Thus, three herbicides
(metsulfuron methyl, dichlobenil and glyphosate) were
used on an experimental basis in backyards with the
consent and knowledge of property owners. Herbicide
was applied as a spot-spray using a 5 L-knapsack
sprayer. The herbicide used depended on the  type of
plants associated with alligator weed. Mainly
dichlobenil at 60 kg ha-1 was used during the 1998/
1999 summer as it was very successful during the 1997/
1998 season.

Replacement vegetable   Providing a replacement veg-
etable for alligator weed was the  key to public partici-
pation in the eradication program in Victoria. One
Australian native species, A. denticulata  was selected
as an alternative food plant. A large leaf form was col-
lected from a plant growing amongst seedlings of A.
sessilis received from the NSW Agriculture Research
Station at Gosford in early 1997. Seeds of small leaf
form were collected in Frankston. The nutritional sta-
tus of both A. denticulata forms and alligator weed
was determined by growing plants in a glasshouse in
15 cm pots containing soil less potting mix. There were
four replicates of each form. After one month, shoots
were harvested and dried in an oven for five days at
65°C. Dried samples were analysed for chemical com-
position by the State Chemistry Laboratory, Werribee,
Victoria

Samples of both forms of A. denticulata were distrib-
uted to Sri Lankan families for preparation and they
were asked to report on their suitability as domestic
vegetables.

To encourage adoption of the alternative vegetable
amongst Sri Lankans in Victoria, more than 5000 seed-
lings were grown and distributed to families through-
out the state. Further, an Asian vegetable grower was
supplied with 3000 seedlings to develop and produce
A. denticulata (large leaf form) commercially. Cut
bunches of A. denticulata were introduced into veg-
etable  markets in January 1999.
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RESULTS AND DISCUSSION

The  mail survey was very effective. Nearly 50% of
survey form recipients responded (2000 people). More
than 300 backyard infestations of alligator weed were
discovered within four months of the campaign start.
Most of these were visited and contact established be-
tween the landowners and /or those utilising the prop-
erties. As results of the intensive media campaign, an
additional 450 backyard infestations and ten sites where
the weed had naturalised were located. Alligator weed
was found  in 130 suburbs of Melbourne by June 1999.
Infestations continue to be reported although at a much-
reduced rate than at the commencement of the pro-
gram. Of the domestic infestations reported, 98% were
associated with Sri Lankan families.

The eradication campaign  treated 432 priority infes-
tations and all ten naturalised alligator weed infesta-
tions with herbicides by June 1999. All treated sites
were closely monitored from October – December 1998
for signs of regrowth. Sites treated with dichlobenil at
60 kg ha-1 rate provided satisfactory control of alliga-
tor weed (table 1) with very limited non-target impact
on garden ornamentals or fruit trees.

Metsulfuron methyl and mixture of metsulfuron me-
thyl and gyphosate showed good results in backyard
situations, but non- target damage and persistence in
soil occurred with the use of metsulfuron methyl. Most
people wanted to grow other vegetables in their gar-
dens soon after treatment, thus reducing the suitability
of these herbicides.

The supply of an alternative vegetable species for alli-
gator weed has been crucial to participation in the eradi-
cation campaign. The Sri Lankan community accepts
two forms of A. denticulata as an alternative vegeta-
ble. The larger leaf form of A. denticulata is more popu-
lar than smaller leaf form because it’s higher growth
rate, leaf yield, leaf size and better taste. More than
5000 replacement plants (both types) have been dis-
tributed through Buddhist temples and to property
owners found with alligator weed in their backyard.
Sales of the large leaf form of A. denticulata have pro-
gressively increased since its introduction into Asian
markets (table 2).

Table 1. Effects of herbicide treatments on alligator
weed in 1997/1998.

Treatments No. of treated No. of*

(rate) Infestations retreatments

Dichlobenil
(60 kg ha-1) 50 01

Metsulfuron methyl
(80 g ha-1) 09 02

Metsulfuron methyl
(80 g ha-1) followed by
dichlobenil (30 kg ha-1) 50 08

Metsulfuron methyl
 + Glyphosate (1.7 kg ha-1)

followed by
dichlobenil (30 kg ha-1) 80 11

Glyphosate (6.4 kg ha-1) 12 04

Glyphosate
followed by (6.4 kg ha-1)
Dichlobenil (30 kg ha-1) 14 02

225 28

* Number of sites where follow up treatment was re-
quired to kill regrowth after the original application of
herbicide.

Table 2. Sales of Alternanthera denticulata in Mel-
bourne.

Month Number of cut bunches sold
1999

January  650
February 3500
March  4000
April 4000
May (up to 15th) 2000

The new vegetable appears to be very popular and is
now distributed to 25 shops around Melbourne. Sup-
ply of the replacement vegetable during winter is dif-
ficult because A. denticulata grows slowly during this
season. However, as alligator weed and A. sessilis also
produce little growth at this time, Sri Lankans has ac-
cepted the seasonality of A. denticulata.

This program has demonstrated that preventive man-
agement can offset the long term problems and costs
associated with the impact of a noxious weed. Further,
it shows it can be undertaken with active community
involvement and support.
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Participation in the eradication program by Sri Lankans
has been high because they were not threatened with
prosecution, the government saw they had committed
an honest mistake and, information on the threat of
the weed was broadly distributed in a simple and read-
ily comprehended manner. The message outlining the
importance for eradication was repeated many times
in a forum where the target audience was likely to re-
ceive it. The support of religious and community lead-
ers in the Sri Lankan community was essential to the
program because this community respects these com-
munity members. Equally important was the trust de-
veloped between government and community who
enabled an accurate assessment of the problem and
implementation of an eradication program.
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