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REVIEWS 

Occurrence, origin, weed status and control of water 
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Summary 

Water lettuce,Pistia strotiotes (Araceae), 
a rree-noating, perennial, aquatic plant 
or uncertain origin, is a weed in many 
parts orthe world: Evidence is advanced 
that tbe Nortbern Territory (N. T.) rorms 
part or this species' native range. As is 
the case in other parts or Australia, 
water lettuce is declared noxious in tbe 
N.T_ However, in this region the plant 
supports a complex or native organisms 
wbicb keeps it at subeconomic levels. 
Brid details or tbe biologies or tbese 
organisms are given. It is concluded 
that the noxious weed status or water 
leUuce should be changed so tbat it is 
declared noxious only in man-made 
water storages, and consideration be 
given to its removal rrom the Com
monwealth list or probibited weeds. 

Introduction 

purposes and is cultivated in aquaria (Holm 
elal. 1977;SaintyandJacobs 1981). It was 
used for human food during periods of 
farnine, is presently used as a stockfood 
and has potential for methane production 
(Holm el al. 1977; Tucker and Debusk 
1981; Ayoadeelal. 1982). In the Northern 
Territory it has an important ecological 
role initiating the formation of floating 
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grass mats (Hill el al. 1987), which are 
important wildlife habitats and, 
specifically, as nesting places for the salt 
water crocodile (Crocodylus porosus 
Schneider) (Webb el al. 1983). 

The first collection of water lettuce in 
Australia was from the Northern Territory 
in 1946 (Blake 1954; Aston 1973). It was 
first reponed as a weed in Queensland in 
about 1967 (Kleinschmidt and Johnson 
1977). 

In this paper we review the occurrence, 
habitat, origin, weed status and control of 
water leuuce in the Northern Territory and 
suggest that consideration be given to 
possi ble changes to its status on weed lists. 
The implications of these changes are also 
discussed, 

Occurrence, habitat and origin 

Occurrence Water leuuce is one of the 
most widely distributed of all hydrophytes 
occurring in all continents, except Europe 
and Antarctica, being now widespread 
tluoughout the tropics and subtropics 
(Holm el al. 1977). In Australia, field 
occurrences of water lettuce have been 
reported from New South Wales, 
Queensland, Western Australia and the 
Northern Territory and it possibly also 
exislS in aquaria in other States. lIS dis
tribution in the N.T. is shown in Figure 1. 
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Water lettuce, Pislia slralioles L. 
(Araceae), is a free-floating , mat-fonning, 
perennial, aquatic plant, which reproduces 
from both seeds and byvegetativeoffshoots 
connected to the mother plant by stolons 
(Holm el al. 1977). Vegetative repro
duction is the method by which it rapidly 
multiplies, creating compact mats which 
block waterways, interfering with hydro
electric schemes, fisheries, water control 
and rice crops. It also shelters mosquitoes 
which carry parasites detrimental to human 
health and is of major importance as a 
weed in Africa, Asia and the Caribbean 
(Holm el al. 1977), 

I I 

Water lettuce docs have some uses. It 
has been used for centuries for medicinal 
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Figure 1 Distribution of water lettuce in the Northern Territory. 



Water lelluce was filSl collecled in 
Australia by S. T. Blake in 1946 from 
localities near Darwin (Blake 1954). Percy 
(1888) firslreported theplanlfrom Nelsons 
Lagoon in the Glyde River, Ambem Land, 
in 1887. He described 'a floating weed like 
a small cabbage, which is continually 
drifling backwards and forwards with the 
wind'. Percy's statement clearly refers 10 
water lelluce. 

Habilat Whalareassumed lO benatumlly 
occurring populations of water lettuce in 
Australia, have been recorded only from 
the coastal floodplains of the N.T. It 
would appear from the literature (Walter 
1971 ; Mani 1974; Paijmans 1976; Howard 
1985) thalthe ecological niche occupied 
by water lettuce in the N.T. is identicallo 
its niche in other parts of the tropics. Indeed, 
the assemblage of the floodplain species 
of northern Australia, including waler 
leltuce, is widely distributed in similar 
habitat~ across the Old World tropics. 
Comparative statistics on the aquatic floras 
of Zambia and northern Australia (Howard 
1985) illustrate the close relationship of 
the areas. Howard found that at the generic 
leveltheareas have 82% of taxa in common. 
Companion species of water lettuce 
common 10 both regions (11 listed) include 
members of the following genem: Azalia, 
Tenagocharis, Ceralophyllum, Aldro
yanda and Lemna. The dominant group of 
terrestrial and semi-aquatic species on the 
N.T. floodplains, the sedges (Cypemccae), 
are also widesprcad throughout the Old 
World tropics (Kern 1974) with few, if 
any, Australian endemics. Taylor and 
Dunlop (1985) have observed a 
disproportionately low degree of endemism 
on the floodplain s compared with other 
northern Australian communities, with the 
exception of the mangrove and beach 
communities. 

Origin The place of origin of waler let
tuce is uncertain (Holm el al. 1977; 
Swarbrick 1982). Michael (1981) related 
the difficulties in determining whether 
Australian plants are alien or not. He 
suggested that certain species may have 
been introduced to northern Australia by 
visilOrs from south-east Asia before 
European settlement He also argued that 
plants collected during early European 
settlement are not necessarily native. 
Conversely, plants first recorded in 
relalively recent times mUSl nOl be assumed 
to be alien. Any suggestion that water 
lettuce was brought to northern Australia 
by the frequent visitors, the Macassans, is 
not supported by Macknight (1976) who 

has documented only one plant introduction 
via the Macassans, namely, the Tamarind 
(Tamarindus indica L.) (Caesalpiniaceae). 

Mitchell (1978) and Sainty and Jacobs 
(1981) considered the plant to be alien 10 
Australia. Mitchell (pers. comm. 1981) 
after observing the plant in the N.T., 
changed his opinion and 'was persuaded 
thatP. slralioles is native to the black soil 
floodplain s of the Northern TerrilOry'. 
Similarly Jacobs (pers. comm. 1987) 
changed his opinion and stated 'the more 
logical assumption to make is that Pislia is 
native to the floodplains of the N.T. '. Aston 
(1973), Wrigley and Fagg (1979), Cowie 
and Finlayson (1986), Dunlop (1987) and 
Cowie and Werner (1987) all state or argue 
that the native moge of water lettuce 
includes the N.T. Whenscen in the context 
of the N.T. floodplain flom, there is no 
indication that waler lettuce has been 
introduced since European settlement. 

Another possible explanation for the 
existence of water lettuce on the N.T. 
floodplains, prior to European settlement 
is by the dispersal of propagules by 
migratory waterfowl and waders coming 
from similar habitats in Asia including 
New Guinea, where the plant is considered 
a native species (Backer 1968; Lcach and 
Osborne 1985). It is considered thal water 
lettuce would probably have occupied 
suitable habitats along the northern 
coastline over the period 120 000 years 
B.P. 10 8000 years B.P. when the land 
masses of Australiaand Papua New Guinea 
were continuous (Chappell 1982). The 
present floodplains have formed in 
response to rising sea levels and changes 
in sedimentdeposition ,and in theAlligator 
Rivers region are considered to be about 
6500 years old (Woodroffe el al. 1985) 
with parts being as young as 1500 years 
(Russell-Smith 1985). It is therefore not 
unreasonable 10 assume thaltheassociation 
of water lettuce with northern Australian 
floodplains dates back at least to this period. 

Weed status 

Following a recommendation by the 
Australian Weeds Committee in 1976, 
water lettuce now has noxious weed status 
throughout most of Australia. Mitchell 
(1978), whilst undertaking a one-year 
survey of aquatic weeds in Australia 
considered, on the evidence available, that 
the plant would cause serious problems if 
it became naturalized in Australia_ At this 
time he had nOl seen waler lettuce in the 
N.T. It was subsequently given Tier II 
status by the National Committee of 
Management of Aquatic Weeds (Anon. 
1980), meaning that it is undesirable in 
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some circumstances and requires continual 
surveillance. It is also a prohibited import 
into Australia under the Commonwealth 
Quarantine Act (1908) (Anon. 1981). In 
the N.T. it was gazetted as a Class B and 
Class C noxious weed on I September 
1978 (Steele 1978), meaning that a notice 
may be issued to a person to control the 
growing and spread of the plant, and that it 
is desimble to control further introduc
lions into the N.T. 

While water lettuce is a serious weed in 
other countries, Swarbrick (1982) reported 
thal il is rarely serious enough in Australia 
to warrant control where already 
established, but prevention of further 
sprcad and control of new infestations is 
essential. This is similar 10 the policy 
adopted fo llowing its declaration as a 
noxious weed in the N.T. As it was widely 
distributed in arcas favoumble for rapid 
growth, eradication at the time of 
declaration was not possible. Prevention 
of further spread was then considered 
essential (Miller and Pickering 1979) 
beeause of a report that it was an alien 
plant and that it had the potential to cause 
serious problems in Australia (Mitchell 
1978). 

Control 

Physical and chemical control 

Following declaration of water lettuce as a 
noxious weed in the N.T. in 1978, control 
in home aquaria and ponds was carried out 
by hand. A number of chemicals are 
effective against water lettuce (Moody and 
Awoyomi 1975; Miller and Pickering 
1979; Madin 1984;Rosemond elal. 1984; 
Sharma 1985; Thayer and Haller 1985). 
However, although there are large mats of 
water lettuce in the N .T., there have been 
few enquiries for information on how it 
can be controlled in the field, and chemical 
control has nOl been used. 

Biological control 

Plants in the N.T. support a group of nati ve 
insects which appear 10 keep it at 
subeconomic levels (1. D. Gillett, pers. 
obs.). It is rare 10 see thrifty plants. Heavy 
damage can be caused by Nymphula 
lenebralis Lower (pyra1idae). The moths 
lay eggs on the leaves and the newly 
emerged larvae excise a portion of the leaf 
to make a protective case. Larvae then 
move around the plant, feeding, 
encapsulated in the case (Figure 2). N. 
tenebra/is was also reared from Sa/vinia 
mo/esla D. S. Mitchell (Salviniaceae) in 
the N.T. Altempts to find alternate host 
plants of this moth from labels of museum 
specimens at the Australian National Insect 
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Collection and at the Commonwealth 
InstituteofEntomology have been fruitless. 

Anotherpyralid moth ,NymphuJa lurbala 
Butler, has been reported damaging water 
lettuce in Thailand (Napompeth 1982). 
This insect has heen recorded feeding on 
SalvinialtWleslain theN.T. (c. G. Wilson, 
pers. comm. 1986). Presumably in the 
N.T. water lettuce is also a host of N. 
lurOO/a. 

On many occasions leaf bases of plants 
have been found to be rotten (Figure 3). 
Microscopic examination of this rouen 
material revealed the presence of acomplex 

of mites. Most numerous were Hydrozeles 
,obaicus Willman (Hydrozetidae). 
Immatures and adults of the same species 
had previously heen recorded damaging 
or causing deterioration of the leaves of 
Salvinia rOlundifolia in Florida (G. W. 
Ramsay, pers. comm . 1981). Ramsay was 
not sure whether the mites cause the 
primary leaf injury, or are feeding on 
damaged tissues, or on associated bacterial 
and/or fungal invaders. 

A meenopliid , Nisia alrovenosa 
Lethierry, was mooted as a possible 
biocontrol agent of water lettuce in India 

Figure 2 Water ktttuoe destroyed by larvae of the pyralid moth Nymphu/a renebra/is 

Figure 3 Rotting water lettuce containing high populations of the mite 
Hydrozetes tobaicus (Hydrozetidae) 

(Joy 1978). This same mecnopliid was 
found using water lettuce as a food source 
in Darwin (C. G. Wilson, pers. comm. 
1986). 

The widespread tropical fungu s, 
Cercospora canescens EUis and Martin 
(O. Hyphomycerales), has been found 
seriouslydamagingwaterlettuceat various 
localities in the N.T. (R. N. Pitkethley, 
pers. comm. 1987). 

Classical biocontrol of water lettuce in 
Australia was pursued by the Division of 
Entomology, CSIRO, in 1981. Searches 
were carried out in South America for 
potential agents. This resulted in the 
successful biological control of water 
lettuce in Queensland using a weevil , 
Neohydronomus pulchel/us Hustache 
(Harley el al. 1984). 

As water lettuce is listed as a noxious 
weed and N. pulchel/us was a successful 
biological control agent, stocks of the 
weevil were released in the N.T. Relcases 
were f teSt made in a waterhole on the Mary 
River floodplains on 26 February 1985. 
Subsequent releases were made in the 
Arafura Swamp in Amhem Land and in 
billabongs in the Reynolds and Daly River 
systems{G. C. Schultz,pers. comm. 1987). 
Establishment of the agent has nOl been 
confmned at any of the sites. 

Discussion 

In view of evidence presented in this paper 
that water lettuce is most likely native to 
the Northern Territory, its importance in 
the formation of floating grass mats used 
by wildlife, and the fact that it is nOl 
regarded as a major problem in the N.T., 
consideration should be given to: 
(i) declaring water lettuce as a noxious 

weed only in man-made water storages 
in the N.T.; 

(ii) removing it from the Commonwealth 
prohibited weeds list; 

(iii) ceasing further releases of N. 
pulchel/us in the N.T.; and 

(iv) introduction of the natural biological 
control agents which exist on water 
lettuce in the N.T. to other parts of 
Australia where it is a proven problem. 

Vigilance does, however, need to be 
maintained on the situation in the N.T. as 
its spread to other parts of Australia, where 
it is not native, is undesirable. Its declaration 
as a noxious wecd in man-made water 
storages in the N.T. will sti ll allow for 
enforcementofcontrol in aquariaand home 
ponds and hence assist in reducing its 
spread through the aquarium trade and by 
personal exchanges of plant material. The 
growth characteristics and effects of water 
lettuce in unnatural si tes within the N.T. 
are unknown and its introduction to such 
sites should also be avoided. 



Before it is removed from the prohibited 
weeds list the plant should be genetically 
compared to samples exhibiting weediness 
overseas. If variation is considerable, it 
may be beneficial to exclude these 
aggressive biotypes from Australia. 
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