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ALTERNATIVE FUNGICIDES TO BRAVO EVALUATED ON MUSKMELON CULTIVARS DIFFERING IN 
SUSCEPTIBILITY TO POWDERY MILDEW, 2000:  Genetic and chemical controls were evaluated alone and in combination using a 
factorial treatment arrangement.  Eclipse, which has resistance to race 1, and Apollo, which has resistance to race 1 and 2, were 
compared with susceptible Superstar.  There were three fungicide programs plus a nontreated control.  The standard fungicide program 
was Quadris F (15.4 fl. oz/A) applied in alternation with Nova 40W (5 oz/A) + Bravo Ultrex (2.7 lb/A).  Armicarb 100 (4 lb/A) was 
used in the Bravo alternatives fungicide program.  The biocompatible fungicide program consisted of fungicides currently or potentially 
acceptable for organic production: Armicarb, Microthiol Sulfur 80DF (4 lb/A), and Kocide 2000 (1.5 lb/A).  Fungicides were applied 
with a tractor-mounted boom sprayer equipped with D3-45 hollow cone nozzles spaced 11 in. apart that delivered 100 gpa at 200 psi.  
This experiment was conducted at the Long Island Horticultural Research and Extension Center in Riverhead, NY, in a field with Haven 
loam and Riverhead sandy loam soil.  Fertilizer (1000 lb/A of 10-10-10) was broadcast and incorporated on 31 May.  On 23 Jun, 24-
day-old seedlings were transplanted with starter fertilizer (15-30-15) into black plastic mulch at 24-in. plant spacing and 68-in. row 
spacing.  Plants were watered using drip irrigation as needed based on irrometer readings.  Weeds between rows were controlled by 
applying Gramoxone Extra (1.6 pt/treated A) on 7 Jul and hand-weeding. To manage Phytophthora fruit and crown rot, Ridomil Gold 
EC (1 pt/A) was broadcast over the entire field then incorporated on 5 Jun. Cucumber beetles were managed by applying Sevin XLR (1 
qt/A) on 27 Jun, 20 Jul, and 9 Aug.  Average monthly high and low temperatures (F) were 81/61 in Jun, 81/64 in Jul, 81/65 in Aug, and 
76/59 in Sep.  Rainfall (in.) was 4.24, 4.7, 2.42, and 3.92 for these months, respectively.  A randomized complete block design with four 
replications was used.  Plots contained 12 plants in three rows.  Upper and lower (under) surfaces of 5-50 leaves in each plot were 
examined on 25 Jul; 3, 8, 17, 23, and 29 Aug; 5 and 14 Sep.  Initially, 50 older leaves were examined in each plot.  As disease 
progressed, fewer leaves and leaves of other age classes were examined.  The number of leaves examined was adjusted based on the 
incidence of affected leaves in a plot.  Mid-aged leaves were also examined beginning on 23 Aug and young leaves were examined 
beginning on 29 Aug.  Powdery mildew colonies were counted.  When colonies could not be counted accurately because they had 
coalesced and/or were too numerous, severity was estimated.  Average severity for the entire canopy was calculated from the individual 
leaf assessments.  Defoliation was assessed on 11 Sep.  Ripe fruit were counted and weighed on 21, 25, and 28 Aug; and 1, 6, and 12 
Sep.  Percentage of sucrose was determined using a hand refractometer for two fruit per plot.  Differential melon genotypes (Topmark, 
PMR-45, and PMR-6) were grown near the plots to determine if race 2 and/or race 3 of S. fuliginea were present. 

Powdery mildew was effectively controlled with either resistant cultivars or fungicides applied to a susceptible cultivar. Powdery 
mildew was first found on Superstar on 3 Aug.  Symptoms were observed on Eclipse and Apollo on 23 Aug, but incidence and severity 
were low with only a few colonies found in only 2 to 3 of the 16 plots of each cultivar.  Few symptoms were observed on Eclipse and 
Apollo until 11 Sep, and then only on nontreated Eclipse.  Based on powdery mildew development in the differential melon genotypes, 
race 1 was dominant during most of the epidemic.  Race 2 appeared late in the epidemic and remained at a low frequency.  Few 
symptoms due to race 2 were observed on PMR-45 on 11 Sep.  Race 3 did not occur.  The fungicide programs reduced powdery mildew 
severity in Eclipse but not Apollo.  With Superstar, the biocompatible fungicide program was not as effective as the Bravo alternatives 
or the standard fungicide programs based on ratings of powdery mildew severity, however there were no significant differences among 
the fungicide treatments in defoliation on 11 Sep.  The application of Microthiol Sulfur in the biocompatible fungicide program on 4 
Aug to Superstar was phytotoxic, although 82F was the highest temperature reached during 4 to 6 Aug; thereby confirming that 
muskmelon is too sensitive to use sulfur even when temperatures are only moderately high.  Anthracnose also developed in this 
experiment, especially on Apollo.  This most likely accounts for the greater defoliation on 11 Sep and lower percent sucrose in fruit of 
Apollo compared to Eclipse. 
 

 Powdery mildew severity  (% coverage)   
     
 

 upper leaf surface 1 lower leaf surface 1 Defoliation (%) Sucrose 
         
 

Experimental/cultivar, Treatment 2  11 Sep AUDPC 11 Sep AUDPC 11 Sep (%) 
___________________________________________________________________________________________________ 
 

Superstar, no fungicide..................................... 64.7 c3 1002.4 d 66.9 c 793.8 d 80 a 6.2 e 
Superstar, standard fungicides............................ 0.0 a 0.0 a 0.0 a 0.0 a 6 d 8.1 abcd 
Superstar, Bravo alternatives.............................. 0.0 a 0.5 a 0.0 a 0.6 a 15 d 8.1 abc 
Superstar, biocompatible fungicides................... 8.6 b 51.8 c 25.1 b 102.5 c 16 d 8.1 ab 
Eclipse (R1), no fungicide.................................. 7.7 b 20.5 b 7.6 a 15.4 b 10 d 9.4 a 
Eclipse (R1), standard fungicides....................... 0.0 a 0.0 a 0.0 a 0.0 a 15 d 8.8 a 
Eclipse (R1), Bravo alternatives ......................... 0.0 a 0.0 a 0.0 a 0.0 a 18 cd 8.1 ab 
Eclipse (R1), biocompatible fungicides.............. 0.1 a 0.1 a 1.7 a 2.7 ab 11 d 8.1 abcd 
Apollo (R1+R2), no fungicide............................ 0.0 a 0.1 a 0.4 a 0.4 a 49 b 6.8 bcde 
Apollo (R1+R2), standard fungicides................. 0.0 a 0.0 a 0.0 a 0.0 a 28 bcd 6.8 de 
Apollo (R1+R2), Bravo alternatives................... 0.0 a 1.6 a 0.0 a 0.0 a 46 b 6.8 cde 
Apollo (R1+R2), biocompatible fungicides ....... 0.0 a 0.0 a 0.0 a 0.0 a 44 bc 7.5 abcde 
___________________________________________________________________________________________________ 
 

P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0064 
___________________________________________________________________________________________________  
1 Colonies were counted when possible; severity was estimated using the conversion factor of 10 colonies/leaf = 1%.  A square 

root transformation was used for AUDPC to stabilize variance.  The table contains de-transformed values. 
2 R1=resistant to race 1; R2=resistant to race 2.   

Standard program: Quadris (1,3,5), Bravo+Nova (2,4,6) 
Alternatives to Bravo: Armicarb (1), Quadris (2), Armicarb+Nova (3), Quadris (4), Armicarb +Nova (5), Quadris (6) 
Biocompatible fungicides: Sulfur (1), Armicarb (2), Kocide (3), Armicarb (4), Kocide (5), Armicarb (6) 
Application times were: 1=4 Aug, 2=10 Aug, 3=17 Aug, 4=25 Aug, 5=1 Sep, and 6=9 Sep.  Applications were  started on 4 
Aug for Superstar and on 17 Aug for Eclipse and Apollo. 

3 Numbers in a column with a letter in common are not significantly different according to Fisher’s Protected LSD (P = 0.05). 
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