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Assessment of downy mildew susceptibility in basil cultivars, breeding lines, and crosses 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.  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 spreader rows on 5 Jul before transplanting the plots.  The spreader rows were on the east and west sides of the experiment with 
rows of sorghum-sudangrass planted earlier to the west of the western 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, and 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.  Most plots had 13 plants in 10-ft rows on black plastic mulch with 9-in. plant spacing (some entries had fewer plants).  Rows were 68 in. apart.  
Plots were 5 ft apart in the row.  Downy mildew was assessed in each plot every week beginning on 7 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.  On 4 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 eight of the 84 plots.  Downy mildew became severe on DiGenova, which 

was included in the experiment to serve as a standard susceptible variety of sweet basil for comparison.  On 5 Sep, an average of 75% of leaves on 
DiGenova plants had symptoms, while in sharp contrast, there were six entries that had only 0 – 10% incidence.  Among these six were basils 
identified at Rutgers as having good levels of resistance to use in a breeding program and two crosses made with one of these (Spice) and a sweet 
basil Fusarium resistant line.  Compared to DiGenova, reduction in disease incidence over the entire assessment period, measured by Area Under 
Disease Progress Curve (AUDPC) calculated for all assessments, was 43 – 97% for the five Rutgers crosses evaluated.  Through this experiment it 
was documented that some lines being used to breed downy mildew resistant sweet basil exhibit a very high level of resistance under environmental 
conditions on Long Island, and a good to excellent level of resistance is being obtained in crosses produced at Rutgers.  The degree of control of 
downy mildew achieved with plant resistance was on the order of that achieved in the adjacent experiment with two of the treatments with the most 
effective new fungicide. A plant breeding approach that involves making conventional interspecific hybrids by crossing basil species (Ocimum spp.) 
that exhibit tolerance and/or resistance to downy mildew with sweet basil (O. basilicum L.) needs to be continued to generate new traditional sweet 
basil phenotypes with genetic resistance to downy mildew.  
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  Downy mildew incidence (%  leaves w/ symptoms) z 

Entry name 16 Aug 5 Sep 11 Sep 19 Sep 27 Sep AUDPC y 

DiGenova (susceptible control) ....… 7.5 a 74.8 a 64.0 abc 71.3 a 65.0 abc 6257 a 

SB17 (Fusarium-resistant line) ....…. 0.0 a 74.3 a 71.3 ab 53.5 a-d 71.0 Ab 6147 a 

CB10 (chilling tolerant line) ………. 0.0 a 61.8 abc 81.3 a 62.8 ab 76.3 A 5599 ab 

LEM3 Lemon ……………………… 2.0 a 74.8 a 48.8 a-e 32.3 b-f 57.5 a-d 5539 ab 

Thai Lemon Hairy Basil …………… 3.5 a 71.3 a 60.3 abc 28.0 b-f 49.0 a-e 5303 ab 

SB9 (Fusarium-resistant line) ………   0.0 a 67.3 ab 44.0 a-f 39.5 a-f 53.8 a-e 5260 ab 

Lime ……………………………….. 4.5 a 68.5 ab 42.3 b-g 34.8 a-f 21.8 c-f 5020 ab 

LEM2 Lemon ……………………… 1.3 a 52.8 a-d 35.8 b-i 22.5 c-f 25.3 c-f 3810 abc 

(SB9/SPI)//SB9/3/SB9 x………..…… 0.0 a 45.0 a-e 52.0 a-d 17.8 def 18.0 def 3567 abc 

PI 296391 ………………………..… 0.5 a 35.8 c-f 62.5 abc 60.8 abc 44.8 a-f 3425 bc 

SD ('Sweet dani') /CB10 x…………… 0.0 a 39.0 b-f 41.0 b-h 42.5 a-e 37.8 a-f 3184 bc 

SB17a-4/PI 197442 x……………..… 0.0 a 25.5 d-g 27.5 c-i 27.8 b-f 36.0 a-f 2583 cd 

Sweet dani ………………..………… 1.0 a 21.8 efg 46.8 a-e 43.3 a-e 34.8 a-f 2151 cde 

PI 174284 …………………………… 0.5 a 18.0 efg 12.5 e-i 10.3 ef 28.8 b-f 1325 def 

(SB9/SPI)//SB9 x………………..…… 0.0 a 9.3 fg 16.8 d-i 16.3 def 11.8 ef 850 efg 

Mrs. Burn's Lemon ………………… 0.8 a 11.8 fg 8.0 f-i 9.0 ef 14.8 def 824 efg 

Exotic basil ………………………… 0.5 a 9.8 fg 4.8 ghi 2.0 f 0.5 f 536 fgh 

SPI (Spice) /SB9 x…………………… 0.0 a 1.0 g 3.0 hi 12.0 ef 1.5 f 178 gh 

R329 ………………………..……… 5.3 a 0.5 g 0.5 i 1.3 f 0.8 f 45 h 

R893 ……………………..………… 5.0 a 0.8 g 0.3 i 2.8 f 0.0 f 39 h 

Spice  …………………….………… 6.8 a 0.0 g 0.3 i 3.3 f 0.5 f 20 h 

P-value (treatment) 0.0037 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
 
z  Numbers in each column with a letter in common are not significantly different from each other (Tukey’s HSD, P=0.05). 
y  AUDPC values were square root transformed before analysis. 
x  Cross created by Pyne and Simon at Rutgers University. 
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