
Pink fillets of tilapia lie draped and
drying over the gunwales of fishing
dhows hauled onto the black beach.

Under a bright equatorial sun, women
tend nets as thin-boned men, spectral
figures against shimmering water, work
inside tangled rigging and spars. Paint and
woodsmoke perfume the air.

Life is returning to Kendu Bay, a fishing
village on the Kenyan shores of Lake
Victoria – thanks to some Aussie ingenuity
and a small South American beetle.

In early 1988, the streets here were
deserted, the houses empty. The comm-
unity, already decimated by AIDS, had also
lost its prime source of income and food:
its fishing industry. Lake Victoria,
legendary source of the Nile and cradle of
early human evolution was dying.

Kendu Bay, like thousands of other bays
around the shores of the world’s second
largest fresh water lake, had become so
choked by water hyacinth, a proliferate
aquatic weed from South America, that the
small fishing dhows could no longer reach
open water. It was an environmental and
humanitarian disaster that was only just
starting to register in the world outside.

Several multi-million dollar harvesting
machines were sent to the lake as a
European answer to the crisis. Various
chemical companies also set up office in
Kampala, Uganda, hoping to secure
contracts to attack the weed with
herbicides. The World Bank had allocated
US$9.3 million to solving the water
hyacinth problem, as part of a larger Lake
Victoria Environmental Management
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Project, so there was money to be made
by the politically savvy.

But by late 1999 the weed, covering
some 12 000 hectares along the shores of
Kenya and Uganda, was disappearing. To
the chagrin of chemicals and machinery
salesmen, and local officials hoping for
commissions, the weed was beaten, without
fuss and for a comparatively small cost.

Salvation for the 30 million people who
rely on the lake for their basic sustenance
had come from an unexpected partnership.
Australian expertise in the biological
control of aquatic weeds, small teams of
researchers in the three lake countries –
Kenya, Uganda and Tanzania – and two
small South American weevils of the
Neochetina family which have insatiable
and exclusive appetites for water hyacinth.
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WATER hyacinth first appeared in Lake
Victoria in 1989 and is presumed to have
floated down the Kagera River from the
Rwanda highlands where it is said to have
been introduced as an ornamental
species.

The plant has attractive glossy green
leaves and purple flowers. Unfortunately,
it spreads rapidly and within a few years
can choke even the largest waterways.
Lake Victoria, for example, lying between
the two arms of Africa’s great Rift Valley
covers 68 000 square kilometres, yet was
in serious trouble.

In 1997, Kenya’s Winam Gulf, an area
of more than 2000 hectares, was covered
with the weed. It was lodged in all the
bays, choking the life from lakeside
communities. The success of the
biological control of water hyacinth is
now seen as the first step in the long haul
to save Lake Victoria from a series of
several environmental calamities – all the
consequence of human activity.

One of the reasons water hyacinth
spread so rapidly was the lake’s high
nutrient levels caused by sewage
outflows, fertiliser run-off and soil erosion
from surrounding croplands and
unfettered industrial waste disposal.

The impact on the lake’s ecosystem, as
well as the communities eking their living
from its waters, has been catastrophic.

Lake Victoria is said to have
experienced the greatest mass extinction
of vertebrates in modern times. Thirty
years ago the lake boasted about 500 fish
species. More than half are now extinct,

including the ngege (Oreochromis

esculentus) which used to be the main fish

caught for food.

The tilapia and Nile perch introduced

as alternative food supplies are believed

to have further hastened the demise of

many of the endemic cichlids, which fed

on dead plant and animal matter and

helped keep the water aerobic.

Restoring the lake’s health is now an

international mission with the World Bank

allocating US$77 million to a range of

programs aimed at re-establishing a

sustainable fishing industry, and solving

the nutrient and siltation problems.
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Top right: The water hyacinth, thought to

have been introduced to Rwanda as a

garden plant, takes only a few years to choke

large waterways.

Above right: A harvesting program

comprised of small tugboats that pushed

weed onto a shore-mounted elevator, which

tipped the weed into waiting trucks.The

program had no overall impact because of

the weed’s rapid regrowth.

Right: A tiny saviour. One of the South

American weevils of the Neochetina family

which has an insatiable and exclusive

appetite for water hyacinth.
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The defeat of water hyacinth on Lake
Victoria is now emerging as one of the
great biological control success stories.

When Australian scientist Dr Mic Julien
flew over the lake in late 1999 and saw clear
water where just months earlier the lake
looked like solid jungle he was euphoric:
‘There were probably only half a dozen
people in the world who understood at that
moment what it meant. It was a wonderful
feeling.’

To understand how impenetrable and
widespread the weed had become, rail-ferry
links were often broken for weeks at a time
because ships couldn’t dock at their
wharves. Standing on the pier at Port Bell,
Uganda’s main port, it looked like the lake
had been replaced by a vast green jungle,
leaving fishing boats, ferries and cargo ships
landlocked.

Uganda’s Freshwater Fisheries Organ-
isation was reporting 80–90% of landing
sites closed on any given day, while the
amount of cargo entering the country
through Port Bell had halved through
cargo ships being constantly stranded by
dense mats of weed.

The weed’s subsequent decline has been
just as dramatic. The turn-around has saved
millions of people from social and econ-
omic dislocation and possible starvation.
Yet when biological control was mooted by
scientists just five years ago, the notion was
ridiculed by many officials and treated as a
side issue.

At the time, however, Australia, through
CSIRO Entomology, was using the
Neochetina weevils to control water
hyacinth in lagoons on the Sepik River in
Papua New Guinea. Like bays around Lake
Victoria, the PNG lagoons had become so
choked that there too, whole villages had to
be abandoned.

In the 1980s, CSIRO had earned inter-
national acclaim for similar use of a South
American beetle to remove Salvinia molesta
from Australian, Sri Lankan and PNG
waterways.

When in 1996 the scientists working in
Papua New Guinea heard of plans to tackle
water hyacinth on Lake Victoria with
herbicides and machines, they hurriedly put
together a  ‘roadshow’ to encourage the
African governments to consider biological
control. The CSIRO joined with the Plant
Protection Research Institute in South
Africa and the Centre for Agriculture and
Biosciences International in England to
make a case.

‘We presented ourselves as scientists who
could help, not as people trying to sell
something,’ says Mic Julien, the CSIRO
biologist who was then leading the assault
on the Sepik River. ‘Even so, it still took a
long time to convince some people there
wasn’t a catch.’

Julien took before-and-after photographs
from Papua New Guinea to show African
authorities what could be achieved. He also
argued that bio-control offered the only
long-term, sustainable answer.

‘But everyone was mesmerised by the
notion of a quick fix . . . chemicals and big
shiny harvesters. All we were offering were
tiny weevils.’

Fortunately for Julien and his team, the
scepticism levelled at their proposal was
matched by a succession of delays and
arguments that were also thwarting the
proponents of herbicides and harvesters.

The main obstacle for the use of
herbicides was the strength of opposition
from the politically-influential Nile Perch
exporters. The fish, an introduced species
in Lake Victoria, is a profitable delicacy in
Europe. Large fishing companies under-
standably feared the effect on their trade if
chemical poisons started being sprayed over
the lake.

The argument opened a window of
opportunity for the biologists. The CSIRO
had already formed an alliance with
researchers at the Namalongo Research
Station in Uganda, in particular James
Ogwang and Richard Molo when the
salvinia weed was being tackled on another
lake, Lake Kyoga.

The two Ugandan scientists, plus Gerald
Ochiel from Kenya and Magoya Ng’itu
from Tanzania travelled to Brisbane for
training in biological control techniques
while Julien and a colleague, Tony Wright
ran a course in Kenya. The plan, using
Australian funds, was to train trainers who
would teach afflicted communities how to
raise the Neochetina weevils themselves in
drums and tanks.

The African researchers took charge of
importing, mass rearing, releasing and
monitoring the weevils’ spread and impact.
In Kenya the Agricultural Research
Institute had decided to adopt biological
control as its main weapon, but in Uganda
there was a strong undercurrent of
opposition.

Not long after the weevil-breeding
started the then Uganda Minister for
Agriculture visited the research station and
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Top: Dr Mic Julien of CSIRO Entomology.

Above centre: The weevils kill water hyacinth

by feeding on the leaves and tunnelling into

the leaf stalks.

Above: Herbicide use was opposed by the

politically-influential exporters of Nile Perch.



ridiculed the whole idea. The comments,
widely reported, became a serious setback
for the program.

‘It took a lot of courage for the local
researchers to continue because there was
real pressure coming down on them. Their
research was side-lined in a highly political
situation,’ Julien says.

‘There were significant political and
personal gains for people backing the
chemicals and machines which were
regarded as offering the quick-fix. But
there was no profit in biological control,
except for the community at large.’

The first weevils were released onto
water hyacinth on Lake Victoria of f
Uganda and Kenya in 1997 while official
attention was still fixed on the continuing
debate over herbicides and harvesters.

About the same time as the weevils were
released, the first harvesters arrived at Port
Bell where some of the worst weed banks
had stopped ships from docking.

The harvesters comprised small tugboats
that pushed weed onto a shore-mounted
elevator, which tipped the weed into
waiting trucks.

Working flat out and being moved
between Port Bell and the Owen Falls Dam
in Uganda the machines cleared about 300
hectares. This helped prevent problems at
the hydroelectricity plant at Owen Falls but
had no overall impact on the weed because
of its rapid regrowth.

While discussion still raged about the
pros and cons of using herbicides, various
studies and assessment were commissioned. 

‘This proved to be the key for us . . .
time for the insects to become established
while committees wrangled over their
preferred ‘quick-fix’ options,’ Julien says.

‘The irony was that we knew we had the
answer, but weren’t prepared to tout it as a
“quick-fix” because the weevils needed a
few years. But once they were established
on the weed we knew the impact would be
rapid, visible and importantly, long-lasting.’

The weevils kill the plant by feeding on
the leaves. When the population is high this
alone can destroy the leaves. But more
importantly, larvae tunnel in the petioles
(leaf stalks) and into the crown of the plant,
destroying the growing points. When
severe, the damage allows water to enter
the plant and secondary rotting occurs.

The combined damage reduces the
plant’s ability to flower, set seed, send out
off-shoots and replace damaged leaves.

Under heavy attack the plants rot and
become water logged and eventually sink.

In November 1999, Julien returned to
the lake to assess the weevils’ progress and
even from a distance as his flight descended
into the lakeside town of Kisumu in Kenya,
the weed was visibly diminished.

Sadly, given the cost and the poverty of
surrounding communities, the Kenyan
Government had just succumbed to the
urge to use machinery and had contracted
machines costing $1.5 million from US.
These were delivered, but by late 1999
were sitting on the lake with little water
hyacinth to work on.

It was the end of a 10-year drama
textured by political maneuverings, courage
and fascinating science. It has given hope
that other environmental ills facing the lake
and its people may also be cured or
controlled.
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From jungle to clear water. Once the weevils

became established on the weed, the impact

was rapid, visible and long-lasting.

A b s t r a c t : Lake Victoria is recovering from
invasion by water hyacinth, thanks to the
tenacity of Australian scientists and a South
American Neochetina beetle. The biological
control of the weed proved more effective
and sustainable than harvesting or herbicide
use, and has saved millions of people from
social and economic dislocation, and possible
starvation. It resulted from the combined
efforts of CSIRO, the Plant Protection
Research Institute in South Africa and the
Centre for Agriculture and Biosciences
International in England. African scientists
were taught biological control techniques and
took charge of importing, mass rearing,
releasing and monitoring the weevils' spread
and impact. Afflicted communities raised the
Neochetina weevils.

K e y w o r d s : weeds, biological weed
control, water hyacinth, weevils, Lake
Victoria, Africa.
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