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Summary   The importation of plants always carries 
with it the substantial risk of introducing new weed 
species. Currently, there is signifi cant interest in the use 
of perennial legumes for the management of dryland 
salinity. In achieving this, it is highly likely that new 
legume species will have to be imported into Australia. 
However, a number of legumes have become serious 
weeds in temperate Australia with devastating effects 
on indigenous ecosystems. It would be advantageous 
therefore to be able to predict the level of impact a 
new legume species might have in natural systems. 
It would also be valuable to prioritise certain leg-
ume species that have recently naturalised for early 
control.

Data gained from developing and distributing a 
questionnaire to people working with natural ecosys-
tems suggest that herbaceous legume species, such as 
lucerne are having a low impact in natural ecosystems 
despite their long history of widespread cultivation. 
This is in contrast to the high level of impact that 
certain woody legumes, such some brooms and gorse, 
have on natural ecosystems. In further studies it is 
hoped to identify key inherent biological attributes 
that are correlated to dominance of exotic legumes in 
natural ecosystems.
Keywords    Legumes,   weed risk assessment,  impacts, 
 environmental weeds.

INTRODUCTION
Exotic legumes have had a long and successful history 
as plants in Australia. They have been used extensively 
in the areas of agriculture, production and ornamental 
horticulture, agroforestry and for other miscellaneous 
purposes. Recent research has advocated their use in 
the management of dryland salinity by using perennial 
species to increase water use and reduce groundwater 
tables (Cocks 2001). Currently, options available to 
land managers are limited to one or two species. There 

is a desire to increase this diversity by selecting and 
developing new perennial legume germplasm. 

However, there are risks with introducing new leg-
umes, as deliberate importation of new germplasm into 
Australia is the major source of new weeds (Groves 
and Hosking 1997). The weed risk assessment (WRA) 
system currently used by Biosecurity Australia was 
designed to prevent the introduction of potentially 
weedy species and was implemented in 1997. The 
WRA generates a numerical score (from answers from 
a set of 49 questions) that are positively correlated 
with weediness. Answers are sought for questions on 
historical, biogeographical and biological/ecological 
details (Pheloung 2001).

There have been some concerns with the success 
of the system since its introduction. An independent 
study by Smith (1999) raised concerns over the number 
of false positives (non-weeds predicted as weeds) gen-
erated by the WRA. Organisms generally become pests 
at a low rate. As a consequence of this low base-rate 
probability, the large majority of organisms rejected in 
any random sample of potential introductions would 
probably be harmless (Smith et al. 1999). Smith (1999) 
estimated that between 75 and 90% of a random sam-
ple of species rejected by the WRA would never have 
been weeds. She also concluded that the WRA was 
not overly effective when assessing legume species. 
Outcomes from an international workshop on WRA 
identifi ed that the current Australian system cannot 
be applied to all stages of a weed invasion. Specifi c 
questions for certain types of weeds cannot be used 
comparatively in a WRA system to prioritise weeds 
(Virtue 1999). In this respect, the WRA as a pre-en-
try assessment of new plants does not allow for the 
prioritisation of species already in Australia for con-
trol nor does it address the issue of Australian native 
species becoming weeds when planted outside their 
indigenous range. 
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Considerable advances have been made in the 
area of invasion ecology and a number of studies have 
positively correlated certain biological characters with 
invasiveness (Rejmanek and Richardson 1996, Rei-
chard and Hamilton 1997). Little attention however has 
been given to measuring or predicting weed impacts. 
Being able to distinguish invaders with minor effects 
from those with large effects is important in order 
to prioritise management efforts (Parker et al. 1999). 

It is both economically and ecologically desirable 
to prevent new weed incursions before they occur. It 
would be advantageous to be able to predict the level 
of impact a new legume species might have in natu-
ral systems before it is introduced. It would also be 
valuable to prioritise certain legume species that have 
recently naturalised for early control, based on their 
likely level of impact. This project seeks to predict 
the level of impact that a legume species has upon 
temperate natural ecosystems. It is hoped to identify 
key inherent biological traits correlated to the relative 
dominance of exotic legumes in natural ecosystems. 
This paper presents data from the fi rst step in trying to 
achieve this and deals with the identifi cation of legume 
species currently present in natural systems and their 
level of impact.

MATERIALS AND METHODS
A questionnaire was created and distributed in March 
2003 to people involved with environmental weeds and 
natural ecosystems in temperate Australia. The aim of 
the questionnaire was to gauge what introduced leg-
umes are present in natural ecosystems and the level of 
impact they are having. The term introduced refers to 
legumes present outside their true indigenous range, so 
as to include Australian natives. For the study, natural 
ecosystems were defi ned as natural areas without a 
history of being cropped, comprehensively grazed or 
cleared. Questionnaire recipients were given a choice 
of listing a species as having a major, moderate or 

insignifi cant impact as well as an absent and don’t 
know option. The following guidelines were provided 
for respondents when specifying a species’ impact. 
• Major Impact: Becomes the dominant species of 

the stratum forming a monoculture, leading to 
a signifi cant decline in the number, size and/or 
density of indigenous plants.

• Moderate Impact: Species that are relatively 
abundant and cause a decline in the number, size 
and/or density of indigenous plants. 

• Insignificant Impact: Species that are present 
at low densities, but do not cause a discernible 
decline in the number, size and/or density of 
indigenous plants.

Only species that received 10 or more responses were 
included in the results. The three impact levels (major, 
moderate and insignifi cant) were given a score of 3, 2 
and 1. The scores were then averaged using the total 
number of responses for each species. Species with 
a score over 2 were classifi ed as major impact, those 
with a score from 1.5–1.99, moderate and those below 
1.5, insignifi cant. 

RESULTS
Fifty-four completed questionnaires were received 
with the quality of responses being high. Responses 
were received from each of the fi ve temperate states 
as well as the Australian Capital Territory.

A total of 36 legume species were reported to 
be having an impact in natural ecosystems. The re-
sults identifi ed seven legume species, including two 
Australian natives, to be having major impacts in 
temperate natural ecosystems (Table 1). Importantly 
all of these seven species are woody perennials. A 
total of seven legumes were moderate impact species 
(Table 2), leaving the majority of legumes classifi ed 
as having insignifi cant impacts in natural ecosystems. 
Ninety-one per cent of these insignifi cant impact spe-
cies were non-climbing herbaceous legumes, such as 

Table 1.   Legume species identifi ed as having major impacts in temperate natural ecosystems. Species are 
listed in decreasing order of impact score.

Legume Common name Growth form

Genista monspessulana (L.) L.Johnson Cape broom Shrub

Cytisus scoparius (L.) Link Scotch broom Shrub

Ulex europaeus L. Gorse Shrub

Acacia cyclops A.Cunn. ex G.Don Western coastal wattle Shrub

Acacia longifolia (Andr.) Willd. subsp. longifolia Sallow wattle Tree

Dipogon lignosus (L.) Verdc. Dolichos pea Climber

Genista linifolia L. Flax-leaf broom Shrub
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lucerne (Medicago sativa L.) and clover (Trifolium 
L.) species. 

DISCUSSION
It is recognised that the method employed in this study 
is a subjective assessment of impact. Weed impacts are 
many, ranging from a reduction in growth of desirable 
plants to altering fi re and nutrient processes, thus mak-
ing it hard to quantify impact with limited resources. 
Parker et al. (1999) has equated impact as I = R × 
A × E, where impact (I) is defi ned as the product of 
the range (R) of a species, its average abundance (A) 
across that range and the effect (E) of the invader. It 
may be probable that questionnaire respondents fo-
cused more on abundance and range of the invader 
and less on its individual effect. The guidelines given 
with the questionnaire may also be responsible for 
this. This is understandable, as it would seem logical 
for the impact of an invader to be correlated with its 
own abundance. As the above equation demonstrates 
however, abundance alone does not alone constitute 
impact. Non-climbing herbaceous legumes classi-
fi ed as insignifi cant impact species in this study, are 
small, prostrate and often inconspicuous. Their ability 
to increase soil nitrogen due to their symbiosis with 
bacteria in the Rhizobiaceae family may therefore 
impact more than their biomass leads us to believe. 
Carino and Daehler (2002) found that the inconspicu-
ous legume, partridge pea (Chamaecrista nictitans (L.) 
Moench) facilitated grass invasion due to an increase 
in soil nitrogen.

Nevertheless, it would seem that woody perennial 
legumes still exhibit the highest risk of becoming ma-
jor environmental weeds in temperate Australia. The 
importation as well as the promotion of woody legume 
species already in Australia seems unwise until better 
predictive methods of impact are established. Paynter 
et al. (2003) also stated these points with regard to 
woody legumes in Australia.

The identifi cation of legume species with differing 
levels of impact will now allow them to be compared in 
regard to a number of biological traits with the aim to 
correlate traits with the species’ relative impact. Traits 
that are being investigated include seed production 
and dormancy, seedling drought tolerance, vegetation 
canopy dimensions and rhizobial specifi city. It is hoped 
that outcomes from this project may help in refi ning the 
WRA as well as aiding in prioritising control actions 
on recently naturalised legume species. 
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