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Water hyacinth: an environmental disaster in the Winam Gulf of Lake Victoria and its
control

A.M. Mailu, G.R.S. Ochiel, W. Gitonga & S.W. Njoka

Kenya Agricultural Research Institute (KARI), P.O. Box 57811, Nairobi, Kenya.

Water hyacinth has in the recent past had an adverse socio-economic impact on the
lakeshore communities of Lake Victoria, particularly in the Winam Gulf.  Fishing,
lake transport and water supply have been seriously affected by the water hyacinth.
KARI’s efforts at mitigating this disaster have so far been in the form of a two-
pronged management strategy consisting of physical and biological measures.  The
local administration has been involved in mobilizing the local communities to remove
water hyacinth manually at strategic sites.  However, there have been a number of
constraints, mainly community attitudes to self-help activities.  The Kenya Industrial
Research and Development Institute (KIRDI) has developed a prototype mechanical
harvester in a KARI-funded local initiative.  The prototype has been tested and is still
being improved; again with varying attitudes on the part of financiers.  KARI’s
biological control efforts, though not a popular option amongst to the communities,
has had an impact at the Police Pier.  At the Pier, the critical threshold of 5
Neochetina weevils per plant has been reached, with plants stunted and incapable of
reproduction.  Field stations near the lakeshores will be part of a community-based
rearing programme.  Isolates of the fungal pathogens Cercospora spp. and Alternaria
spp. are currently undergoing glasshouse and host-specificity tests.   Chemical control
using herbicides is seriously being considered at a regional level.  Lake Victoria
waters are used for domestic purposes and by livestock.  Local communities may be
required to avoid treated areas.  Only surgical or partial sprays with environmentally
safe herbicides may be possible.

INTRODUCTION

Water hyacinth was first reported on the Kenyan side of Lake Victoria eight years ago.

Initial infestations were in Kendu Bay, Muhuru Bay, Sio Port and Port Victoria (around

1990).  In 1994, estimated infestation level was 50-100 ha.  The present coverage is estimated

to be not more than 5 000 ha.  Within the last three years water hyacinth has had an adverse

socio-economic impact on the lake shore communities, particularly in the Winam Gulf of

Lake Victoria.

Winam Gulf covers Kisumu and Nyando Districts.  The Kisumu Railway Pier and

fishing beaches (Kaloka, Usoma, Otonglo, Dunga, Tako, Ogal, Ogenya, Nyamware and

Nduru) are within the Gulf area.  Other important sites within the Gulf are the Yacht Club

and the Police Pier, which have been adversely affected by water hyacinth infestations.  The

Dunga water supply intake point serving Kisumu Municipality is also within the Gulf area.
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Socio-economic impact of water hyacinth in the Gulf

Artisanal and commercial fishing, transport, recreational activities and water supply have all

been adversely affected during the last three years.  However, quantitative data are not

available.  KARI intends to carry out a survey to document the magnitude of the problem on

the aforementioned sectors.  The association of water hyacinth with water-borne diseases,

malaria and bilharzia, will also be investigated in collaboration with the Kenya Medical

Research Institute (KEMRI).

Impact on fishing

Most of the beaches within the Winam Gulf have been invaded by water hyacinth.  Recent

visits to the beaches have revealed that the worst affected beaches are to the south-east of

Kisumu at Nduru and Nyamware.  Fisherfolk at these beaches have abandoned fishing

activities.  Informal interviews at Nyamware indicate that the fisherfolk have lost fishing nets

in the water hyacinth.  The fishing gear was acquired through a loan scheme by the Kenya

Commercial Bank.  The fisherfolk have not been able to service their loans.

Impact on transport

Police patrol boats no longer operate from the Police Pier.  Patrol boats are currently moored

at the Yacht Club.  The Pier also has a boat-building workshop whose activities have not

been affected.  A resident mat measuring 2.5 ha has been present at the Pier for two years.

Movement by Fisheries patrol boats and the Kenya Marine and Fisheries Institute (KEMFRI)

boats have also been affected by water hyacinth infestation.

The Kisumu Railway Pier, a major port for large vessels plying between ports in

Kenya, Uganda and Tanzania, has been occasionally invaded by water hyacinth.  In

December 1996, the Kenya Railway marine and other private vessels were unable to dock,

resulting in interruption and delays in human and cargo transport.  This resulted in substantial

economic losses.  Manual removal of water hyacinth at the port was futile.  There is a

seasonality in the water hyacinth infestation pattern.  In June 1997, the water hyacinth was

moved by wind and water currents in a south-westerly direction and transport activities were

resumed for another 6 month period.  However by December 1997, the port was clogged

again.
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Impact on water supply

The main water supply intake point at Dunga has been threatened by water hyacinth

infestation.  The Kisumu Municipality had to hire labour to keep the intake clear in early

1997.  This exacerbated the already erratic water supply to Kisumu Municipality, where

water is sold to consumers at exorbitant prices.

Local communities depending on the lake water for domestic purposes have

complained of the poor water quality.  Gastro-intestinal illnesses caused by drinking lake

water have been reported from informal interviews.  Access to livestock watering points has

been hampered by the presence of stationary dense mats of water hyacinth.

Impact on recreational activities

The management at the Yacht Club has had on several occasions, to hire labour to clear water

hyacinth from the premises.  Boating and angling activities at the club have been drastically

reduced.  Angling and fishing competitions at the club can no longer be organized on a

regular basis.

KARI’s water hyacinth management strategy

KARI is the implementing agency for a 5 year project on water hyacinth management under

the Lake Victoria Environmental Management Programme (LVMEP).  KARI’s efforts at

mitigating this disaster have so far been in the form of a two-pronged management strategy

consisting of physical and biological control measures.

Physical control

Physical control measures include mechanical harvesting and manual removal.

Manual removal

Manual removal is best suited for clearing relatively small areas at strategic sites such as

piers, water sources, fish landing beaches and transit points at river deltas.  The local

administration has been involved in mobilizing the local communities to remove water

hyacinth manually at strategic sites.  This has meant a number of constraints, mainly

community attitudes to self-help activities.  There is a misconception among local

communities about their role in water hyacinth control.  There has been a school of thought,

even among local politicians, that monetary incentives should be given for manual removal of

water hyacinth.  KARI has distributed hand tools, implements and protective gear to fishing
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communities as an incentive to enable the local communities to participate in water hyacinth

control activities.  These hand tools and implements will continue to be distributed to

deserving local communities and include wheelbarrows, machetes, rakes, hoes, saws, hand

gloves and gumboots.  A light, user-friendly rake has been designed for manual removal of

water hyacinth.

Mechanical harvesting

The Kenya Industrial Research and Development Institute (KIRDI) has developed a

prototype mechanical harvester in a KARI-funded local initiative.  The prototype has been

tested at the Police Pier and is still being improved; again with varying attitudes on the part of

the financiers.  An American firm has been awarded a Sh.500 million tender for a harvester to

chop/shred water hyacinth material from 1500 ha of water hyacinth.  The main concern with

water hyacinth harvesting is that water hyacinth must be removed completely from the water.

Any vegetative material can regenerate and seed dropping into the sediment can be a source

of future re-infestation.  Harvesting should be linked to a programme of utilization for it to be

justifiable.  Water hyacinth can be a biofertilizer, raw material for biogas production and

animal feed.  Cottage industries can be developed by the local communities on a limited scale

within the Winam Gulf.

Biological control using insects

KARI’s biological control effort, has had an impact at the Police Pier.  Neochetina weevils

were first released at the pier in January 1997.  Between January 1997 and February 1998,

approximately 14 000 weevil eggs and 5 600 adult weevils were released.  Other release sites

within the Gulf are Usoma, Karamadhan, Otonglo, Golf Club, Yacht Club, Dunga, Nduru and

Nyamware.  At the Police Pier, the critical threshold of 5 Neochetina weevils per plant has

been reached.  Insect damage on the water hyacinth at the Pier has stressed the plants and

made them susceptible to opportunistic infections.  Water hyacinth growth is suppressed with

plants stunted and incapable of flowering and producing daughter plants.  From May to

August 1998, approximately 7 000 weevils were harvested from the Police Pier and

redistributed to other sites within the gulf.  Future plans include training the local

communities in the low cost weevil mass-rearing technology and expansion of the biological

control activities at community-based field stations.
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Biological control using indigenous fungal pathogens

KARI is in the process of developing potential mycoherbicides for non-classical control of

water hyacinth.  Survey of fungal pathogens from water hyacinth infested water bodies, Lake

Victoria, Lake Naivasha and Nairobi Dam came up with 20 strains of pathogenic fungi.

Pathogenicity tests have been carried out and Cercospora spp., Fusarium spp. and Alternaria

spp. were diagnosed as potential mycoherbicides.  However, further glasshouse and host-

specificity tests are planned.

Chemical control

A review of the use of herbicides by a regional panel of experts from Kenya, Uganda and

Tanzania indicated that 2,4-D and glyphosate have been extensively used worldwide for the

management of water hyacinth.  The two herbicides are relatively safe when applied

correctly.  Herbicide applications in test ponds in 1997 on the Ugandan part of Lake Victoria

using Weedar (2,4-D) and Rodeo (glyphosate) indicated no significant negative impacts on

water quality and on the aquatic ecosystem in and around the treatment area.  In an integrated

management approach such as is being applied in Lake Victoria, herbicides could be used

away from natural enemy release sites and where water hyacinth must be removed quickly in

strategically important sites.  However, all stakeholders need to be consulted before any such

decisions are made.


