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Evaluation of downy mildew-resistant basil cultivars in New York, 2013. 

An experiment with field-grown basil was conducted at the Long Island Horticultural Research and Extension Center (LIHREC) in 
Riverhead, NY, in a field with Haven loam soil.  The goal was to determine if new, experimental cultivars developed by Enza Zaden USA, Inc. 
exhibited resistance.  Fertilizer (N-P-K, 10-10-10) at 1000 lb/A (100 lb/A of nitrogen) was broadcast over the bed area and incorporated on 3 Jul. 
Beds were formed with drip tape and covered with black plastic mulch on 5 Jul.  Weeds between mulch strips were managed early in the season with 
Devrinol DF-XT (2 lb/A) applied before transplanting and then by mowing.  A waterwheel transplanter was used to make planting holes in the beds 
and apply starter fertilizer on 10 Jul.  To provide a source of natural inoculum within the experimental area, basil was transplanted into a spreader 
row on 5 Jul before transplanting the plots.  The spreader row was on the west side of the experiment with rows of sorghum-sudangrass planted 
earlier to the west of the spreader row 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 Jun in 
trays in a greenhouse, placed outdoors to harden for a few days, then transplanted on 23 Jul.  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 long-distance wind-
dispersed spores from affected plants.  A randomized complete block design with four replications was used.  Each plot had 13 plants in 10-ft rows 
on black plastic mulch with 9-in. plant spacing.  Rows were 68 in. apart.  Plots were 5 ft apart in the row.  Downy mildew was assessed in each plot 
every week beginning on 16 Aug.  The percentage of leaves per plant with symptoms (sporulation of the pathogen visible on the underside of leaves) 
was estimated for 10 plants in each plot.  Area Under Disease Progress Curve (AUDPC) values were calculated from 16 Aug through 27 Sep for the 
incidence data.  On 8 Oct, percent defoliation was estimated then a final disease assessment was done on plants removed from plots and held upside 
down to be able to obtain a thorough examination of the underside of leaves.  Incidence of leaves with symptoms and severity on affected leaves 
were estimated.  Average monthly high and low temperatures (°F) were 78/61 in Jun, 86/71 in Jul, 80/64 in Aug, 74/57 in Sep, and 67/51 in Oct.  
Rainfall (inches) was 9.92, 3.07, 2.43, 2.62, and 0.19 for these months, respectively. 

 
Symptoms of downy mildew were first observed on 7 Aug in six of the 28 plots.  All plots had symptoms on 16 Aug.  One of the six 

experimental cultivars (BA104) exhibited resistance to downy mildew based on incidence of leaves with symptoms.  This is a stringent measurement 
for resistance; however, any amount of downy mildew on a leaf can render it unsalable for fresh market.  BA104 had numerically fewer affected 
leaves at all assessments than DiGenova, the standard susceptible cultivar included for comparison.  The difference was significant on 19 Sep when 
BA104 had symptoms on 37% fewer leaves than DiGenova.  Reduction in disease incidence for the entire assessment period, measured by AUDPC, 
was 28%.  There were no significant differences among cultivars on 8 Oct in defoliation, incidence, average severity on affected leaves, or plant 
severity (data in table).  An integrated program, consisting of fungicides applied to a cultivar with resistance, is anticipated to be the approach needed 
to ensure effective control of downy mildew in basil. 
 

  Downy mildew incidence (% leaves with symptoms) z Severity y 

Cultivar 16 Aug 4 Sep 19 Sep 27 Sep AUDPC x 8 Oct 

DiGenova (standard) 12.0 59.3 bc 65.0 a 58.5 bcd 2052 bcd 41.5 

BA105 11.3 92.5 a 75.0 a 86.3 ab 2873 a 38.3 

BA101 24.3 78.8 ab 67.8 a 91.3 a 2673 ab  40.5 

BA106 4.8 81.3 ab 58.3 ab 83.0 abc 2396 abc 21.3 

BA102 7.5 70.0 abc 36.8 bc 61.8 bcd 1892 cde 26.0 

BA103 13.3 58.0 bc 35.8 c 46.0 d 1663 de 16.0 

BA104 w 1.5 46.0 c 41.3 bc 56.3 cd 1469 e 32.3 

P-value (treatment) 0.2712 0.0012 <0.0001 0.0002 <0.0001 0.0705 
 

z Numbers in each column with a letter in common are not significantly different from each other (Tukey’s HSD, P=0.05). 
y Severity for a plant was calculated by multiplying incidence of affected leaves by average severity of affected leaves, using 

values estimated at the final assessment. 
x AUDPC values were square root transformed before analysis. 
w Will be marketed beginning Nov 2014 as Eleonora. 
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