
mentors.
In addition to conidia, R. alismatis produces chlamydospores in culture. Large num-

bers (3.6 x 106 cm-2) were produced on potato dextrose agar within 8-15 d. Sixty percent
of chlamydospores, 8 d to 3 mo old, germinated within 24 h at 30°C, producing up to 4
germ-tubes. One-month-old chlamydospores were pathogenic to excised leaf discs of A.
lanceolatum and D. minus.

The effects of the disease vary with the plant age; in adult plants it causes mostly
necrosis and chlorosis on aerial parts, while in juveniles it significantly reduces plant
growth. Preliminary tests have indicated that synergy between the fungus and sublethal
doses of chemical herbicides may exist, which could enhance further the suppressive
effects on juvenile plants. Current research is focusing on the effect of the fungus in reduc-
ing the competitiveness of these weeds.

As well as seedling death or significant growth suppression, R. alismatis infection of
inflorescence stalks caused significant reductions in seed weight and viability in D. minus.
A 49% reduction in seed weight was recorded when 80% of the stalk was infected. The
number of nodes and florets per plant was not affected. The fungus was seed-borne at low
levels.

Twenty-eight species of aquatic plants in the Alismataceae and related families and 39
cultivars of 25 species of agriculturally important plants were tested for their reaction to
inoculation with conidial suspensions of Rhynchosporium alismatis under glasshouse
conditions. R. alismatis produced lesions in species of Vallisneria, Triglochin, and
Marsilea, but the fungus was only re-isolated from Vallisneria. Scattered infrequent
lesions developed on leaves of barley, oats, triticale, lupine, soybean, lettuce, and tomato,
but the pathogen was only re-isolated from lesions on soybean cv Bowyer. Emphasis on
sampling any areas of discoloured tissue resulted in a much higher rate of re-isolation of
R. alismatis. Cucurbits and tomato were the most susceptible plants, based on the fre-
quency of re-isolation of the pathogen. There was no progression of disease in any of the
infected plants and infection did not appear to influence plant growth and development.
The use of this pathogen as a mycoherbistat for Alismataceae weeds is considered to pose
a negligible risk to crops grown adjacent to, or in rotation with, rice crops in southern
Australia.

This project is funded by the Rice Research Committee and the Rural Industries
Research and Development Corporation.
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Biological Control of Water Hyacinth Using Plant Pathogens:
Dual Pathogenicity and Insect Interactions 

A. DEN BREEŸEN

ARC-PPRI, P/Bag X5017, Stellenbosch, 7599 South Africa

Eichhornia crassipes (water hyacinth) is one of the worst aquatic weeds and contin-
ues to pose problems worldwide in spite of continuous efforts, both chemically and
mechanically, to control it. There is an ongoing biocontrol programme against this weed
in South Africa but it is recognised that using a suite of agents is necessary to bring this



plant under control. The aim of this study was to test all possible interactions of
Acremonium zonatum, Alternaria eichhorniae, and Cercospora piaropi, including the
interaction of the water hyacinth weevil, Neochetina eichhorniae, and the individual
pathogens. Sterile birdseed was inoculated with a spore suspension of each pathogen and
allowed to incubate for 10d. Inoculated plants (three seeds/leaf) were incubated in a dew
chamber in the glasshouse at 28°C for 7d. The original seeds were then removed and
reinoculated with a different seed inoculum and incubated as before for a further 7d.
Single pathogen inoculations were used as controls. The interaction between N. eichhor-
niae and individual plant pathogens was studied by inoculating plants, which the insects
had fed upon, with a 1 x 105 spores/ml suspension and incubating as above for 21d.
Results showed that lesion diameters were greater when using a combination of pathogens
than lesion diameters using individual pathogens only. The C. piaropi + Alt. eichhorniae
combination showed larger lesion diameters than C. piaropi + Acr. zonatum combination.
There was very little difference in lesion diameter measurements between the Acr. zona-
tum +Alt. eichhorniae and Alt. eichhorniae + Acr. zonatum combinations. The results of
the insect:pathogen combination inoculations were inconclusive. Further trials are cur-
rently being conducted. An integrated weed management approach, using a combination
of pathogens and insect agents combined with chemical and mechanical control to achieve
sustainable, practical levels of control appears to be essential for effective control of water
hyacinth.
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Populations of Salvinia molesta D.S. Mitchell, a South American free-floating aquat-
ic fern with the potential to be a serious weed, have recently become established in the
U.S.  In 1995, the plant was first reported outside of cultivation at a pond in southeastern
South Carolina. The 1.5 acre population in South Carolina was eradicated, but other infes-
tations of the plant are being reported weekly in the U.S. Plants were observed at a school-
yard demonstration pond in Houston in 1997, and it has been sighted in three major river
drainages in Texas and Louisiana. The invasiveness of S. molesta is cause for alarm
because it grows rapidly, forming dense mats that choke lakes and waterways. A single
plant can produce a thick mat covering more than 100 square kilometers in three months.
Cyrtobagous salviniae Calder and Sands, a weevil from southeastern Brazil, has shown
promising results for control and management of S. molesta. Overseas releases of C.
salviniae have often given complete control of S. molesta in tropical areas of Australia,
India, Namibia, Papua New Guinea, and Botswana. With the successes observed overseas,
C. salviniae has the potential for managing  S. molesta infestations in the U.S.




