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LEGUMES IN NATIVE BUSH AND AGRICULTURE: POTENTIAL ROLES IN
FIXATION AND CYCLING OF NITROGEN?

\tr /FEI.IE\CR one sees a prolific
Y Y crop o[ lupins, peas, faba

beans orchickpeas, or a pasture rich
in clover or serradel la,  one
immediately thinks of bacterial-
induced root nodules and their
capacity to supply legumes with
fixedatmospheric nitrogen. Indeed,
without inputs from such crop and
pasture legumes, broadacre farming
in most regions of Australia would
be disastrously unprofitable, since
it is uneconomical for most farmers
to replace the free source ofnitrogen
from legumes with expensive
nitrogen fertilisers.

Nevertheless, it must be
remembered that our agricultural
systern operate successfully only
through continued application of
superphosphate and, in certain
circumstances, any of a number of
other potentiaily limiting nutrients
such as potassium, sulphur, copper,
zinc, manganese, molybdenum and
cobalt .  By correct ing such
deficiencies, a situation is created
in which legumes flourish and
compete successfully with non-
fixing species in low nitrogen soils.
Additionally, where a cereal follows
a previous legume crop or pasture,
the yield of the cereal is noticeably
benefited by nitrogen released rn
decomposition of residues of the
legumes concerned.

But what aboutnitrogen fixation
in the original bushlands from which
our artificial agrosystems have been
created? In virtualiy all cases
legumes are present in significant
amount in terms of numbers of
species and the collective biomass
which they represent. In fact in
some cases, such as mulga and
certain heathland systems, legumes
such as wattles (Acacia spp) may
comprise major components of
vegetation. Yet, is there evidence

that such legumes are nodulated and,
if so, do they fix nitrogen as
effectively as in our ameliorated
agricultural systems?

As a further issue, are there other
classes of plant in native vegetation
w h i c h  a r e  a b l e  t o  e n g a g e  i n
symbiotic nitrogen fixation in a
manner akin to legumes? The
remainder of this short article will
attempt to answer these and other
questions, mostlyusing information
which the author and his colleagues
have gathered from a range of
ecosystems in south west WA over
the past years.

Is it correct to assume that all
legumes are capable of forming
nodules and therefore fixing
nitrogen? Legumes comprise three
groups, the pea family (Fabaceae),
the acacias and thei r  a l l ies
(Mirnosaceae) and the cassias and
their allies (Caesalpiniaceae).
Members of the firsttwo groups can

form nodules in the presence of
appropriate bacteria, while members
of the thjrd group cannot.

Even then, inspection ofroots of
native members of Fabaceae and
Mimosaceae (peas and wattles) will
often fail to show presence of
nodules, especially when dealing
withrelatively oldplants. However,
stands of seedlings of shortlived
legumes (eg Eossiaea, Acacia,
Gompholobium, Sesbania)
recruiting after recent fires would
be expected to be well. nodulated
and can be shown by various
chemically-based assays to be
currently fixing appreciable
amounts of nitrogen. However, as
these stands age,  nodulat ion
becomes much less prolific or even
totally absent. Our interpretation of
this phenomenon is thatthe element
phosphorous, normally theprincipal
limiting nutrient in our ecosystems,
becomes transiently available after
a fire in the form ofdeposited ash or
released from plants killed in the
fire. On the other hand, most
nitrogen of above-ground biomass
is lost to the atmosphere as gaseous
ammonia and oxides of nitrogen
during the fire, and so under the
ensuing nitrogen-limited: phos-
phorous-sufficient conditions well-
nodulated legumes will flourish and
compete particularly effectively
wi th non- legumes.  The pre-
dominance of shrub legumes in
many post fire understoreys in our
forest and woodland ecosystems
attest to this.

Eventual ly ,  however ,  once
phosphorous availability declines,
both legumes and non-legumes have
to invest increasingly in specialised
feeding roots and symbiot ic
associations with mycorrhizal fungi
to access insoluble forms of
phosphorous. Ability to fix nitrogen
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