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The history of lupin growing in other
areas such as Wongan Hills,
Esperance, Katanning, Williams,
Wagin, Narrogin, Merredin, Lake
Grace and Albany is much shorter.
Also, much of this land has been
cleared for many years so it is likely
that most native rhizobia suitable for
lupins would have disappeared by
now. There is no simple soil test to
assess the need for inoculation.
Therefore, until experiments and
commercial experience show
otherwise, farmers would be well
advised to inoculate all lupin sowings
in those areas. They also should take
care with sowing in the infertile deep
sands like those found in the
Lancelin area. It was there that lupin
crops were found to respond to a soil
application of cobalt-—but only when
the seed contained little cobalt, and
when it was not inoculated. Cobalt is
not an essential element for plant
growth, however it is required by
rhizobia. The symptoms of cobalt
deficiency are the same as those of
nitrogen deficiency.

Methods of inoculation

Commercial inoculants normally
consist of a pure culture of rhizobia
in a suitable carrier. In Australia they
are prepared by injecting the
rhizobia, with the nutrient broth they
are growing in, into sterilised
powdered peat.

The rhizobia do not form spores, nor
have they any resting or protecting
phase in their life cycle. Therefore
they must be protected from harsh
chemical and physical environments.
The finely ground peat provides some
protection in the period between
manufacture and use. The inoculum
survives over periods up to six
months after release by the
manufacturer if it is stored under
cool conditions.

Four methods of inoculation are used
in Western Australia.

Dust inoculation—The peat
inoculum is dusted on the seed. This
is a wasteful method because
relatively few rhizobia stay on the
seed. It is not recommended.

Water slurry—The inoculum is made
into a paste with water and mixed
with the seed. This method has the
same disadvantages as the dust
method. Water slurry inoculation is

not recommended, but if it is used,
the treated seed must be sown into
moist soil immediately after
inoculation.

Gum slurry—The inoculum is made
into a paste with weak gum solution.
This method is recommended if
pelleting is not necessary. The gum
promotes better retention of the
inoculum on the seed. Also it has the
added advantage of slowing the death
rate of the inoculum.

Pelleting—Lime pelleting protects the
sensitive rhizobia from the effects of
acid superphosphate—particularly
for pasture legumes—when the seed
is to be mixed with the fertiliser
before sowing. The gum slurry
system is used, except that a larger
volume of a stronger gum solution is
needed. Then the wetted seed is
mixed with a finely powdered
substance, usually lime. The adhesive
used for sticking the pellet on the
seed improves the rhizobia’s survival,
irrespective of the pelleting
substance.

Liquid and granular inoculants also
are used in some countries in
specialised circumstances. They are
not likely to be used for large-scale
lupin sowings as in Western
Australia, unless special problems
arise . . .for example inoculating a
crop and treating the seed with a
pesticide.

Already farmers have developed an
auger-bin system for inoculating
large quantities of lupin seed. The
inoculum gum mix is dripped onto
seed as it travels along an auger from
a storage bin to a large field bin. The
system is cheap and fast. Its main
disadvantage is the difficulty of
controlling the rate of inoculation.

Most trials conducted since 1980
included comparisons between gum
sturry and lime pelleted inoculation.
Usually there are no differences in
the results. Lime pelleting gave better
results on a few new land sowings,
apparently because the lime provided
protection against the copper mixed
nto the superphosphate.

Survival of rhizobia on inoculated
seed

Inoculant rhizobia do not store well
once on the seed. Ideally, treated seed
should be sown into moist soil
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immediately after inoculation.
Fortunately the nature of the
adhesive and the high quality of
Australian inoculants help enough
rhizobia to survive some delay
between inoculation and
germination. The adhesive slows
desiccation and the Australian
inoculants contain high densities
of rhizobia. Their numbers can
decrease to 1 per cent within four
weeks of sowing into dry

soil.

There always has been concern that
high rates of superphosphate drilled
with inoculated seed may harm
innoculant bacteria. An experiment
was conducted to assess how

varying rates of superphosphate
drilled with inoculated seed, both
gum slurry and lime pellet inoculated,
affected nodulation and seed

yield

None of the superphosphate rates
killed all the inoculant rhizobia.
There was no difference between
lime pellet and gum slurry
inoculation.

The effect of manganese sulphate on
nodulation, when drilled with the
seed, was studied in a similar trial. It
had no effect on nodulation,
therefore it is safe to drill inoculated
lupin seed with
manganese-superphosphate.

Farmnote 55/80 describes lupin seed
inoculation.

Concluding comment

It is difficult to predict the need for
inoculation on a paddock scale and
impractical to conduct hundreds of
response experiments. Therefore the
Department offers the following
general recommendation.

Lupins should be inoculated when
land is sown to them for the first
time. It is cheap if the farmer does it
himself, and it is a worthwhile
insurance.

Farmers should order their inoculum
several months before seeding so that
suppliers can ensure it is available
when required. Inoculum is best
stored at 4°C in a refrigerator and
should not be kept after the expiry
date.



