A bacterium with an appetite for algae

N the summer of 1992, University of

Queensland student David Bourne began
hunting for an ally in the fight against toxins
produced by Mycracystis cyanobacreria (blue
green algae). These roxins, which cause count-
less stock dearhs cach year, are also linked with
passible liver disease in people, while render
ing water supplies unusable for long periads,

Bourne's mission, .1~.ai‘|_'_[u'd by Dr Gary

lones from CSIROs Division of Warer

Resources av Griffith, was a grear suceess, and

may result in a rrearment to speed the recovery

of storages in the wake of algal outbreaks,
Troublesome Mycracyseés blooms generally
are killed with an algacide such as copper
sulfare. When the cells die, they break open
(lyse), releasing high levels of poison that may
persist in the water for weeks or even months,
Bourne and Jones notviced thar once
degradation of the toxin commenced, irs
disappearance was rapid. They suspected this
to be the work of a bacterium in the water
that fed on the Mycrocysnis toxins, reducing
them to harmless substances, To test their

idea, the bacterium had o be found.

Packaged fungi speed
plantation growth

OLLABORATION between CSIRO s Division of Forestry and
industry in Western Australia has shown that inoculation of
plantation blue gum (Eucalyptus globulus) seedlings with entamy-

During his inirial three months at the
division, Bourne discovered and isolated the
bacterium. First he took water samples from
the Murrumbidgee River and irrigation
channels near Griffich. He then added the
Myerocystis toxin to the samples as a source of
carbon and nitrogen. The bacteria thar grew
were those able 1o use Micracyseds as a nutrient
source. Bourne has since categorised the
bacterium as a member of the genus
.‘I')‘))’in.rgmim.r.ur.f

'[Lht ]hll.ll.'ril.l.ﬂ'l. ]l:ruduL'L'.\ an enzyme
{mucrocystinase) thar breaks down the most
powerlul toxin praduced by .-UJ}'J'n«.:',-m'c,
microcystin LR, This toxin consists of seven
amino acids in a ring-shaped structure called a
cyclic peptide. The enzyme breaks the bond
between two of the amino acids in the ring,
reducing it to a linear chain which is 100
times less toxic. Two mare enzymes made by
the bacterium cause further breakdown of the
chain to single, harmless amino acids.

In time, the bacterium may be mass
produced and released on a wide scale in

rivers, lakes -“Hi k]dl“‘- dlll'iﬂi.‘, sumimer '\.\']1L'!'I

condinoens are nipe for blooms, Wirh this goal
in mind, Jones's research wam is experimen-
ting with freeze-drying the bacteria in a
powder form to see whether it ‘comes back ro
lite’ when added 1o farm dams. They believe
that by releasing freeze-dried prepararions of
the bacrerium inro the water in bulk,
Myeracyseis toxins can be "'mopped up’ in days,
The findings have also enabled the devel-
opment of “gene probes’ o search for other
bacteria containing toxin-degrading genes.
Within the Sphingomenas bacterium are
genes that code for the enzymes thar break
down the microcystin roxins. These DINA
gene sequences have been charcterised. Using
this informarion small lragments of DNA can
be made which exacdy match the mycrocys
tinase gene. The fragments can then be used as
‘gene probes’ to see if bacterium containing
the woxin-degrading genes are present. The
results may be extended to fighting other types

of algal blooms.

Contact: Divid Bowrne, CSIRO Division of
Wiater Resowerces, Private Bag, Criffich, 2680
NSW, (a6 60 .l'“'rf.-'l’},_,f.".'.\.' (69 60 1600,
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corrhizal fungi can produce big increases in growth rates. The work
has led to the development of commercial inoculation techniques.

In association with Bunnings Treefarms, Mick Malajezuk and his
teamn at the division screened large numbers of isolates collected in
blue gum forests in Tasmania and Victoria for the ability to form
production associations with seedling roots. He then worked with
Biosynthetica Pty Led to develop a cost-effective inoculum.

The collaboration resulted in the develepment by Biosynthetica
of Mycobeads , made of fungal mycelia immobilised in a beaded gel.
Tests have shown the beads generate extensive mycorrhiza when
placed with blue gum seeds in sandy soil. And in trials ata
commercial nursery, they were used successfully in a fluid drill
mechanised process in the production of mare than 80 000 seedlings.
Field trials with inoculated blue gum seedlings on recently cleared
bush sites demonstrated the value of ectomycorrhizal fungi in helping
trees extract phosphorus and other nutrients from infertile soil. We
recorded up to 30% growth increases, Malajezuk says.

Results from trials on farm land, much of which has been
fertilised in the past, were not as impressive. Malajczuk says the effect
of the fungi was fairly minimal on these sites, except on some poor
soils. This relates back to the function of mycorrhiza in aiding the
scavenging of nutrients from the soil, Where nutrients are plentiful,
trees rely less on the fungi,

But Malajczuk believes that inoculated seedlings will play a role in
fast-rotation farm plantations of the future. The rotation period may
be as short as five or 10 years and the nutrient supply in the soil will
diminish following a number of harvests, he says. The value of
mycorrhiza will increase when the nutrient supply diminishes.

This article is sourced from Onwoaod, a newsletter produced by the CSIRO
divisions of Forestry and Forest Products. Contact Mick Crowe, CSIRO
Division of Forestry, PO Box 4008, Queen Victoria Terrace, ACT 2600, (09)
387 0672, fox (09) 387 8991.
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