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Abstract This review deals with the role of
legumes in native and low-input perennial pastures
in temperate Australia. It draws on lessons learnt
from the problems associated with legume
dominance and proposes development and
management strategies to ensure a sustainable role
for legumes in pasture systems in the future. The
low-input syndrome is defined in geographical and
management terms, and the historical role of
legumes in pasture development/decline in the
higher-rainfall zone of eastern Australia is
summarised. In general, while the loss of perennial
native grasses is often attributed to the introduction
of a vigorous legume, other factors such as invasion
of annual (Mediterranean) grasses and broad-leaf
species, and the lack of appropriate grazing
strategies must also share a significant responsibility
for the decline in these species. The proposed
characteristics of a stable, low-input pasture system
are: a diverse range of species; a high degree of
botanical stability; an economic level of production;
and, efficient use of resources. The primary roles
of legumes in low-input pasture systems are to
maintain or increase soil nitrogen (N) levels, and
to ensure pastures produce at an economically
viable level without incurring major shifts in
botanical composition. Suggested strategies for
developing legumes specifically for low-input
pastures include: selecting more persistent cultivars/
species whether annuals or perennials; selecting
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legumes which are more phosphate (P) efficient
and function at lower P levels found in low-input
systems; evaluating the ability of legume species
to add N to the systems; and, ensuring that cultivar
development takes place under realistic sward
conditions. The need for a better understanding of
legume ecology in low-input perennial grass
systems was identified as an important step in
developing more stable low-input systems.
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INTRODUCTION

Legumes have played a critical role in the
development of grazing systems in temperate
Australia. In association with addition of phosphatic
fertilisers, sown and naturalised legume species
have been major agents of change in the structure
of plant communities and soil fertility while
increasing productivity and profitability of pastures.
For instance, the so-called "sub and super"
revolution led to massive shifts in botanical
composition and animal production through
increases in soil fertility (Wilson & Simpson 1993).
On the other hand, this has been accompanied by a
decline in soil pH, disappearance of desirable
perennial grass species, invasions of nitrophilous
weeds, and a reliance on exotic species requiring
higher levels of fertility and management. Such
systems are now characterised as "high input"
because of their dependence on phosphatic fertiliser
to maintain pasture production based on exotic
legume (Trifolium repens and T. subterraneum)
and perennial grass species (e.g., Phalaris aquatica,
Lolium perenne, and Dactylis glomerata). In low-
input pastures based on native or alternative grasses
(e.g., Reid 1994), legumes may have a much less
prominent role than they have had in the past. The
question we address here is: what, if any, is the
role of legumes where inputs are minimised or
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where community stability is more highly regarded
than short-term productivity?

In order to examine the role of any particular
component in a pasture community, it is necessary
to describe the characteristics of that community
and the role of the pasture in terms of production.
After defining the low-input syndrome, we develop
a community ideotype describing the desirable
features that need to be maintained or developed in
a low-input system. Based on this proposal, we
examine what role legumes should play in this
system with due regard to historical lessons. Finally,
we suggest directions for legume improvement
appropriate for low-input pastures aimed at
improving the persistence of legume components.

LOW-INPUT SYSTEMS—A LEGUME
PERSPECTIVE

To define what we mean by low input it is necessary
to determine the area of interest in terms of
geographical boundaries and intensity of manage-
ment. A modification of the definition of temperate
higher-rainfall rangelands by Lodge et al. (1984)
i.e. 'the slopes and tablelands regions of Queensland
(below 27 deg. S latitude), New South Wales and
Victoria and the lower south east of South Australia
that receive > 600 mm annual average rainfall
(AAR)', to include Tasmania and extend the rainfall
limit down to > 500 mm provides an acceptable
geographical definition of the region. In New South
Wales this coincides with 'the woodlands and
grasslands of the tablelands and slopes' (Whalley
1990). The definition of low input is more difficult
and will be crucial to any proposed role for legumes
in these systems. In essence, low-input systems
can be more rigorously defined than just high-
input technology with fewer inputs. Adapting the
approach of Sanchez & Salinas (1981), we define
low input as the levels of input needed to maintain
the desired community structure that will achieve
stability of soil and water resources while
maintaining a level of production which is
economically viable. A low-input ideotype is
outlined below and this allows reduced levels of
inputs, such as fertilisers, herbicides, and
insecticides, to be applied. Hence, some low level
of sporadic fertilisation with phosphorus (P),
sulphur (S), molybdenum (Mo), or other nutrients
should be considered as it more realistically
represents the level of management currently
applied (e.g., Munnich et al. 1991). We also assume

that grazing management inputs are also low in
terms of subdivision although some allowance
should be made for management that can be easily
applied to encourage desirable components (Lodge
& Whalley 1985).

The low-input syndrome should not be
associated with any particular species or group of
species. Accepting that the level of legume
production may be an indicator of the level of
fertiliser input, it may be more plausible to define
low input on the basis of the legume content alone.
Certainly survey data indicate a low level of
legumes in improved pastures as well as native
pastures (e.g., Ward & Quiggley 1990; Munnich et
al. 1991). On this basis, many pastures based on
Phalaris aquatica or Dactylis glomerata may
qualify for low-input status. This may lead to
broader definition than required, but does more
accurately represent the way in which pastures are
currently managed and, more importantly, the role
of legume components. By far the most critical
characteristic of the low-input pasture system is
that the long-term persistence of the perennial
pasture components is more important than short-
term productivity. Low input should not be used as
a synonym for native (or naturalised) pasture; some
native systems may be able to maintain stability at
a high level of inputs, there being a blurred
distinction between "native" and "improved"
pastures (Wilson & Simpson 1993). Nonetheless,
for the sake of brevity, we will use low input as a
generic term to refer to both minimal input and
native grass-based pastures.

A LOW-INPUT COMMUNITY IDEOTYPE

To determine a beneficial role for legumes in low-
input systems, it is first necessary to define the
desirable characteristics of these systems. Taken
together the following suite of characteristics can
legitimately be termed a community ideotype to
provide a direction for both development of better
management techniques and cultivar improvement.
We propose that this ideotype would have the
characteristics listed below.

A diverse range of desirable species
Grazed or ungrazed native pastures contain a broad
range of grass and forb species (Tremont 1994).
The reliance on a few introduced species always
carries with it greater risk in terms of persistence
and stability. Even in winter-rainfall areas of


