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Evaluation of fungicides for control of anthracnose on onion, a new disease in Michigan, 2011. 

The trial was direct-seeded in Oakville fine sand mineral soil at the Southwest Michigan Research and Extension Center in Benton 
Harbor, MI, on 27 May.  The field was previously planted to rye and vetch cover crops.  Prior to forming the plant beds, 175 lb/A 0-0-
61, 100 lb/A 33-0-0, 25 lb/A sulfur, and 13.3 lb/A Solubor fertilizer were applied, and 5 lb/A of 20-20-20 was applied weekly through 
mist irrigation.  ‘Infinity’ onion seeds were planted at a density of 325,000 seeds/A into two-row beds spaced 15 in. apart.  Treatment 
plots were 20 ft long with 5 ft of unsprayed buffer between plots.  Weed control was achieved by hand weeding and application of 
herbicides as needed following current commercial recommendations.  Thrips and armyworm were controlled with applications of 
Lannate LV (2 pt/A).  An overhead mister (25 gal/h) was operated 2 days a week for 1 to 2 h to promote leaf wetness conducive to 
Colletotrichum coccodes dispersal and infection.  Fungicide treatments were replicated four times in a randomized complete block 
design (RCBD).  A total of 8 fungicide sprays were applied on 13, 20, and 27 Jul and 3, 10, 17, 24, and 31 Aug using a CO2-
pressurized backpack sprayer with a three-nozzle boom (R&D Sprayer, Opelousas, LA).  The boom was equipped with three XR8003 
flat-fan nozzles spaced 18 in. apart, held 18 in. above the onion tops, and calibrated to deliver 50 gal/A at a boom pressure of 50 psi.  
Six C. coccodes isolates, recovered from Michigan onion leaves the previous year and maintained in long-term storage in the 
Hausbeck lab culture collection, were used as inoculum: 7-1-1-3, 8-1-1-1, 24-1-1-2 (NRRL accession number 62808), 31-1-2-2, 34-1-
6-1, and 38-1-3-1 (NRRL accession number 62809).  Isolates were transferred from long-term storage onto 50% strength potato 
dextrose agar and incubated at 22°C for 7 days.  Twenty plates of each isolate with at least 70-mm diameter fungal growth were 
blended with approximately 500 ml 0.001% tween in water and strained through a 19-liter paint strainer.  This process was repeated 
until all 120 fungal plates were used.  Isolates were combined and inoculum was diluted to a final volume of 25 liters.  The conidial 
suspension was adjusted to 2 x 105 conidia/ml and placed in plastic carboys (Nalgene, Rochester, NY).  Inoculum was prepared and 
applied twice during the growing season on 21 Jul and 25 Aug.  The conidial suspension was applied using a CO2-pressurized 
backpack sprayer (R&D Sprayer) with a boom equipped with two Teejet extended range flat nozzles spaced 18 in. apart and calibrated 
to deliver 51 gal/A at 50 psi.  Plots were rated on 2, 11, 17, and 25 Aug and 1 and 8 Sep.  The number of plants with leaf and neck 
lesions (incidence) and overall severity of disease was evaluated in the inner 13-ft section of each plot.  Disease severity was evaluated 
using a 0 to 5 disease rating scale based on the percentage of onion foliage (including the necks) covered with lesions using the 
following scale: 0=no symptoms, 1=0-10%, 2=10-25%, 3=25-50%, 4=50-75%, and 5=75-100%.  Onion plots were hand-harvested on 
6 Oct.  Onion bulbs were separated according to their diameter into two groups: unmarketable (<2 in. diameter) and marketable (>2 
in.).  Disease incidence and severity data were used to calculate the area under the disease progress curve (AUDPC).  AUDPC and 
yield were analyzed using the PROC MIXED and PROC GLIMMIX procedures of the SAS statistical analysis software (SAS Institute 
Inc., Cary, NC) using a RCBD model.  ANOVA models were evaluated using type III effects output.  Significant differences were 
subject to grouping by Least Significant Differences (LSD P<0.05).

Leaf and neck anthracnose symptoms were first observed in Aug, and disease incidence increased over time.  Mean incidence AUDPC 
values were significantly different among fungicide treatments (P<0.0001).  According to incidence AUDPC data, plots treated with 
Cabrio, Bravo WeatherStik, or Quadris had significantly less disease than the nontreated inoculated control.  Cabrio was similar to 
Bravo WeatherStik and Quadris based on the incidence AUDPC.  However, Quadris was significantly more effective than Bravo 
WeatherStik in reducing the AUDPC for incidence.  Mean incidence AUDPC for Scala, Inspire, and Manzate Pro-Stick were similar 
to Bravo WeatherStik, but also to the nontreated inoculated control, Luna Tranquility, and Tilt.  Fungicide treatments had significantly 
different severity AUDPC values (P=0.0012).  Quadris and Cabrio mean severity AUDPC values were significantly lower than Luna 
Tranquility, Scala, and the nontreated inoculated control.  Bravo WeatherStik, Inspire, and Manzate Pro-Stick severity AUDPC values 
were not significantly different than Quadris or Cabrio, but also were not significantly different than the nontreated inoculated control.  
Total yield was significantly different among fungicide treatments (P<0.001).  Quadris had the highest total and marketable yield and 
was significantly different than the nontreated inoculated control and Scala.  The marketable yield for Manzate Pro-Stick and the total 
yield for Inspire were significantly lower than that for Quadris.  With the exception of Quadris, the total and marketable yield of 
fungicide treatments did not differ from the nontreated inoculated control.  Plants treated with Manzate Pro-Stick produced 
significantly more unmarketable bulbs than those treated with Inspire. 

 



Treatment and rate/A, applied 
at 7-day intervals* 

Area under the disease progress 
curve (AUDPC) 

Yield (lb/50 sq ft) 

Unmarketablez  
(diameter <2 in.) 

Marketabley  
(diameter >2 in.) Totalx 

Incidence Severity 
Nontreated inoculated 1196.0 a** 65.1 a 27.1 ab 11.7 b 38.8 b 
Luna Tranquility 4.17SC 1 pt 995.3 a 51.9 ab 24.9 ab 20.1 ab 45.0 ab 
Tilt 2.08EC 8 fl oz 891.1 a 49.8 a-c 29.8 ab 17.9 ab 47.6 ab 
Scala 20WG 1.1 pt 878.0 ab 56.3 ab 25.8 ab 10.6 b 36.4 b 
Inspire 5SC 7 fl oz 641.4 ab 37.4 a-d 23.6 b 13.7 ab 37.3 b 
Manzate Pro-Stick 75DF 3 lb 567.8 ab 45.6 a-d 32.6 a 10.6 b 43.2 ab 
Bravo WeatherStik 6SC 2 pt 416.1 bc 39.1 a-d 28.7 ab 14.8 ab 43.4 ab 
Cabrio 3.3EC 12 oz 281.9 cd 29.4 cd 27.1 ab 19.4 ab 46.5 ab 
Quadris 2.08SC 12 fl oz 281.0 d 26.9 d 30.2 ab 23.8 a 54.0 a 
*Treatments were applied on 13, 20, and 27 Jul; and 3, 10, 17, 24, and 31 Aug.
**Column means with a letter in common are not significantly different (LSD; P=0.05).
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