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Assessment of Dactylaria higginsii as a post-
emergence bioherbicide for purple nutsedge 
(Cyperus rotundus) in bell pepper (Capsicum 

annuum)
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In Florida and other tropical and subtropical regions, purple nutsedge ( Cyperus rotundus L.) is the most
troublesome weed in peppers (Capsicum spp.) grown in soils without methyl bromide fumigation.
Dactylaria higginsii has been shown to reduce purple nutsedge growth and competitive ability, but
little information is available about how those effects translate into crop yields. Therefore, a field study
was conducted to determine the effect of repeated applications of D. higginsii on the growth of purple
nutsedge and the yield and grade of bell pepper. The results showed that weed-free bell pepper
produced the highest yield, and weedy bell pepper without D. higginsii treatment the lowest. One appli-
cation of D. higginsii 8 days after weed emergence (DAE) reduced purple nutsedge growth and
increased overall bell pepper yield and the proportion of large and extra large fruit, as compared to
untreated purple nutsedge-infested pepper. Application of D. higginsii twice (8 and 18 DAE) resulted
in the same yield of large and medium size fruit as in the weed-free crop, although the yield of extra
large (“fancy”) fruit was lower than in the weed-free crop. The data indicated that to use D. higginsii
as an effective post-emergence herbicide, its efficacy per application must be enhanced (i.e. increased
fungal virulence, conidia survival, and penetration into nutsedge leaves) and/or more than two applica-
tions of this potential bioherbicide are necessary to suppress purple nutsedge interference to acceptable
levels (<10% yield loss). The environmental conditions during the study were very adverse to D.
higginsii, with low humidity and high daytime temperatures. More suppression of purple nutsedge and
higher yields are likely to occur following application of D. higginsii under more favourable weather
conditions. 

Synergy of Pyricularia setariae with chemical 
herbicides for control of green foxtail
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Isolates of Pyricularia setariae Niskada obtained from green foxtail (Setaria viridis (L.) Brauv.) in
Canada controlled the weed effectively in the greenhouse when applied at high doses and carrier
volumes (1 × 107 spores/mL at 2,000 L/ha). Eight herbicides recommended for control of green foxtail
were tested at 1/10 of label rates for potential synergy with the fungus. In the greenhouse, the fungus
was applied at 1/5 of the regular rate (2 × 107 spores/mL at 200 L/ha) 48 h after herbicides. Inoculated
plants were placed in a dew chamber for 24 h then in a greenhouse for 6 more days before assessment.
Herbicides at the reduced rate were only marginally to moderately effective while the fungus was
moderately efficacious, reducing plant fresh weight by approximately 54% in comparison to non-
treated controls. Significant synergy was observed between the fungus and sethoxydim, imazethapyr,
quinclorac, propanil, glyphosate, and glufosinate, with significantly better weed control than achieved
by either component alone. Sethoxydim and propanil demonstrated highest synergy with the fungus,
exhibiting 45% higher efficacy when compared to either herbicide or fungus alone. When the two pesti-
cides were applied with the fungus to giant foxtail (S. faberi Herrm) or yellow foxtail (S. glauca (L.)
Beauv.), severe damage occurred on these two foxtail species that would otherwise be highly resistant
to the fungus. In a field trial in 2002, the fungus and sethoxydim (< label rate) were applied to plots of
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green foxtail (4-leaf stage) at 200 L/ha either alone or as a tank-mix. The fungus alone had little effect
due to sub-optimal environmental conditions, while the herbicide reduced the fresh weight by approx-
imately 34% when compared to the control. The tank mix of fungus and herbicide, however, resulted
in significantly higher disease and approximately 55% fresh weight reduction. 
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Wick wiping of herbicides in summer to kill flowering ragwort and reduce seed production is the
current recommendation for the integration of herbicide use and biological control using the ragwort
flea beetle, Longitarsus flavicornis, in Tasmania, Australia. Rosettes are undamaged by wick wiping
and this enables L. flavicornis survival. This recommendation has always been based on the assumed
negative impact of boom sprayed herbicides on L. flavicornis without the availability of supporting
data. Vacuum collections at a site at Franklin, Tasmania, showed that over 80% of adult L. flavicornis
occurred on rosette rather than bolting ragwort plants. Glasshouse choice trials of L. flavicornis ovipo-
sition behaviour showed that over 95% of eggs were laid around ragwort rosettes rather than flowering
plants. These results now provide supporting evidence for the validity of the current integrated control
strategy for ragwort. Reasons for the habitat preference by L. flavicornis of rosettes over flowering
plants, and the implications for the survival and increase of this biological control agent, are discussed. 

Evaluation of Dactylaria higginsii as a 
component in an integrated approach 

to pest management

E.N. Rosskopf,1 C.B. Yandoc,1 J.B. Kadir2 and R. Charudattan3

1 US Horticultural Research Laboratory, USDA–ARS, 2001 South Rock Road, 
Fort Pierce, Florida 34945, USA 

2 Department of Plant Protection, Faculty of Agriculture, Universiti Putra Malaysia, 
Selangor, Malaysia

3 Department of Plant Pathology, 1453 Fifield Hall, University of Florida, 
Gainesville, Florida 32611, USA 

Control of purple and yellow nutsedge (Cyperus rotundus and C. esculentus) continues to be ranked as
one of the greatest problems facing growers in the southern United States. As mandated reductions of
the use of methyl bromide are implemented, the area over which nutsedge is considered a major
production limitation increases. The competitive ability of nutsedge is significantly decreased with the
application of the fungus Dactylaria higginsii. A field experiment was designed to use the fungus as a
component in an integrated approach to pest management as an alternative to methyl bromide fumiga-
tion. A tomato production system utilizing multiple treatment combinations was conducted using
fallow season treatment as the main plot and production practice as the sub-plot treatment. Fallow
season treatments of D. higginsii, glyphosate, and disk fallow were implemented from June to August
2001, and a fall tomato crop was produced in the following season. Significant disease incidence was
seen in the fungus-treated plots and no significant difference was found in tomato yield or nutsedge
(Cyperus spp.) density in the following production season. There was no statistical difference in tomato


