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Evaluation of biopesticides for managing downy mildew in basil, 2011. 

Biopesticides were evaluated in a replicated experiment with field-grown basil in a field with Haven loam soil at the Long Island 
Horticultural Research and Extension Center in Riverhead, NY.  To provide a source of natural inoculum within the experimental area, 
basil was transplanted into spreader rows about 4 weeks before plants were scheduled to be transplanted into the plots.  These rows were 
adjacent to rows of sorghum-sudangrass planted earlier to provide a more favorable environment for downy mildew to become established 
by creating shade and blocking air movement thereby promoting a more humid area.  These plants were not inoculated.  Basil for the 
experiment was seeded on 14 Jul in trays in a greenhouse and transplanted on 10 Aug into black plastic mulch with drip irrigation. A late 
planting date was used to increase the likelihood of downy mildew developing during the experiment.  The primary source of initial 
inoculum in this area is considered to be wind-dispersed spores from affected plants in another area.  Each plot had 17-20 plants in two 10-
ft rows on black plastic mulch with 9-in. plant spacing and 9-in. row spacing.  The plots were 6-ft apart in the row.  A randomized complete 
block design with four replications was used.  Fungicides were applied weekly on a preventive schedule.  Applications were made with a 
backpack CO2-pressurized sprayer and a hand-held boom equipped with a single-nozzle boom and an 8006VS nozzle operated at 55 psi 
and delivering 51 gal/A.  A 7-day spray schedule was used for all treatments except Oxidate, which was applied 3 times each week. It was 
applied twice on the day other treatments were applied, once before the others and about 1 hour later after the other treatments were made, 
and again about 3 days later.  All treatments were applied on 11 Aug, 17 Aug, 24 Aug, 31 Aug, 7 Sep and 14 Sep.  Revus was selected as 
the conventional fungicide standard because it has provided consistently good suppression in evaluations of conventional fungicides 
conducted in FL. It is expected to provide a measure of the maximum control achievable under the experiment conditions.  This treatment 
is important to include especially with a disease like basil downy mildew that may be difficult to control.  Downy mildew was rated in each 
plot every week beginning on 19 Aug.  The percentage of leaves per plant with symptoms (sporulation of the pathogen visible on the 
underside) was estimated for 10 plants in each plot.  Area Under Disease Progress Curve (AUDPC) was calculated for all assessment dates 
to obtain a disease severity measurement for the whole period.  Average monthly high and low temperatures (°F) were 87/68 in Jul, 82/66 
in Aug, and 76/63 in Sep. Rainfall (inches) was 2.35, 10.61, and 6.88 for these months, respectively. There was a hurricane (28 Aug) and 
several atypical intensive rain events during the 2011 growing season on Long Island. 

Environmental conditions were atypical for the region during late Aug and Sep, when this experiment was being conducted, with 
a hurricane plus rain occurring on many more days than usual.  This provided very favorable conditions for disease development but not for 
applying fungicide treatments or for plant growth.  Research plants were damaged by the strong winds and intensive rainfall occurring 
during the storms, especially during Hurricane Irene on 28 Aug. Rain fell on 10 days during Aug, delivering a total of 10.6 in.  Another 
major rainfall of 3.4 in. occurred over 6-8 Sep. Rainy weather provided favorable conditions for downy mildew.  Symptoms of downy 
mildew were first observed in this experiment on 19 Aug in the spreader row. Symptoms were not found in plots until 25 Aug, which was 
after the second application.  No symptoms were found on plants in any plots on 19 Aug. No significant differences were detected among 
treatments.  Suppression of downy mildew was not detected with any treatment, including the conventional fungicide Revus.  These results 
document the challenges of effectively managing downy mildew in basil when conditions are very favorable.  Fungicides were applied on a 
preventive schedule beginning two weeks before symptoms were observed in plots.  Among the biopesticide treatments, the numerically 
fewest affected leaves were observed in plots treated with ProPhyt.  Amount of downy mildew present was similar to plots treated with 
Revus. 

 

 Incidence of leaves affected by downy mildew (%) z 

Treatment (rate/A) y 25 Aug 1 Sep 9 Sep AUDPC x 

Non-treated control…………………………….... 6.2 14.7 41.0 307.4 ab 
Companion (1 gal)…………………………….… 5.8 20.4 54.0 390.6 a 
Oxidate (1% ) + Yukka ag-aide (0.25%)………... 4.9 16.4 56.0 388.7 a 
Sporatec AG (1 qt) + Saf-T-Side (1.5%)………... 3.0 17.3 53.5 359.0 ab 
Sonata ASO (3 qt) + Nu-Film P (0.03%)….….… 3.2 18.4 37.8 317.9 ab 
Organocide (2 oz/gal)…………………………… 3.7 10.4 47.5 291.7 ab 
Timorex Gold (0.75%)……………………….….. 5.6 9.0 42.5 259.7 ab 
Actinovate (12 oz)………………………………. 5.8 4.5 44.0 248.9 ab 
Regalia (1%)………………………………….…. 2.3 7.8 38.0 220.2 ab 
Organocide (1 oz/gal) + NuCop HB (1 lb)……....  4.0 7.3 35.3 219.7 ab 
ProPhyt (2 qt)………..……….………………….. 2.2 4.3 25.5 148.7 b 
Revus (8 fl oz)…………….…………………….. 3.7 3.4 25.3 142.3 b 
P-value (treatment) 0.8678 0.0357 0.1085 0.0063 

z Means followed by the same letter or no letter are not statistically different from each other (Tukey’s HSD, P=0.05).  
y Rate of formulated product/A.  All treatments were applied on 11, 17, 24 and 31 Aug, and 7 and 14 Sep. Oxidate was also 

applied on 22 and 26 Aug and 2, 9, and 16 Sep.  Treatments listed after the control in order based on AUDPC values. 
x AUDPC values were square root transformed before analysis. 
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