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ALTERNATIVE FUNGICIDES TO BRAVO EVALUATED ON PUMPKIN CULTIVARS DIFFERING IN SUSCEPTIBILITY 
TO POWDERY MILDEW, 2000:  Genetic and chemical controls were evaluated alone and in combination using a factorial treatment 
arrangement.  A powdery mildew tolerant/resistant (PMR) cultivar (Magic Lantern) and a PMR experimental (HMX 6687) from Harris 
Moran Seed Company (Ted Superak) were compared with susceptible Wizard.  HMX 6687, which has resistance from both parents, was 
shown previously to be more resistant to powdery mildew than Magic Lantern (B & C Tests 15:187).  There were three fungicide 
programs plus a nontreated control.  The standard fungicide program was Quadris F (15.4 oz/A) applied in alternation with Nova 40W 
(5 oz/A) + Bravo Ultrex (2.7 lb/A).  Armicarb (4 lb/A) and Microthiol Sulfur 80DF (4 lb/A) were used in the Bravo alternatives 
fungicide program.  The biocompatible fungicide program consisted of fungicides currently or potentially acceptable for organic 
production: Armicarb, Microthiol Sulfur, 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.  Transplants were seeded in the greenhouse on 24 May.  
On 21 Jun, 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, 
76/59 in Sep, and 66/48 in Oct.  Rainfall (in.) was 4.24, 4.7, 2.42, 3.92 and 0.46 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, 14, and 20 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, predominantly due to powdery mildew, was assessed on 14, 20, and 28 Sep; and 5 Oct.  
Bacterial wilt severity was assessed on 24 Aug.  Fruit were harvested on 5-11 Oct. 

Powdery mildew was found on 8 of 800 leaves of Wizard examined on 25 Jul and on 81 of 800 leaves examined on 3 Aug.  
Fungicide treatments to Wizard were started on 4 Aug.  Chemical control was more effective than genetic control, especially when 
compared with the moderately resistant cultivar Magic Lantern. Wizard treated with either the Bravo alternatives or standard fungicide 
program was less severely infected than nontreated Magic Lantern beginning on 29 Aug and than nontreated HMX 6687 beginning on 5 
Sep, but only on upper leaf surfaces.  The fungicide programs reduced powdery mildew severity in Magic Lantern beginning on 23 Aug 
for upper surfaces and on 29 Aug for lower surfaces.  A fungicide benefit was not detected with HMX 6687 until 5 Sep and 14 Sep for 
upper and lower leaf surfaces, respectively.  Control of powdery mildew resulted in less defoliation.  The biocompatible fungicide 
program was not effective with Wizard based on both powdery mildew severity and defoliation.  In contrast, this program was as 
effective as the standard fungicide program with Magic Lantern until 20 Sep for upper leaf surfaces and 5 Sep for lower surfaces.  With 
HMX 6687, the only significant difference between these treatments was severity on lower surfaces on the last assessment date (20 Sep).  
The Bravo alternatives fungicide program was as effective for controlling powdery mildew as the standard fungicide program for each 
cultivar.  However, there were significant differences in amount of defoliation with Wizard most likely because severity was higher, 
although not significantly, with the Bravo alternatives program.  Since there was more defoliation with the Bravo alternatives program 
than with the standard program, and considering the biocompatible fungicide program was not as effective as the Bravo alternatives 
program although similar protectant fungicides were used (Armicarb and sulfur), it appears the alternatives to Bravo were not as 
effective as Bravo in this experiment.  The systemic fungicides Nova and Quadris likely are responsible for the similar efficacy of the 
Bravo alternatives and standard fungicide programs.  Bravo was more effective than Armicarb in a nearby experiment.  Both chemical 
and genetic control improved fruit quality based on percentage of fruit with good, solid handles.  Nontreated Wizard had significantly 
fewer fruit with solid handles than all others.  There were significant differences in average fruit weight due to cultivar but not due to 
fungicide treatment for any cultivar.  Weights were 12.7, 15, and 15 lb/fruit for Wizard, Magic Lantern, and HMX 6687, respectively.  
For each cultivar, total weight of mature fruit typically was greater for fungicide treatments, but this was not significant. Wizard was 
more severely affected by bacterial wilt with an average of 29% of the canopy wilted on 24 Aug compared with 10 and 11% wilt for 
HMX 6687 and Magic Lantern. 
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 Powdery mildew severity  (% coverage)   
     
    
 upper leaf surface1 lower leaf surface1 Defoliation (%)    Fruit 
         handle 
 condition   Yield 
Experimental/cultivar, Treatment2  5 Sep 20 Sep 5 Sep 20 Sep 20 Sep 5 Oct (% solid) (lb/plot) 
___________________________________________________________________________________________________________ 
 
Wizard, no fungicide ...................................... 45.4 a3 39.1 a 49.6 a 86.4 a 88 a 94 a 53 c 251 e 
Wizard, standard fungicides ............................. 0.7 d 0.1 e 5.2 cd 7.7 d 13 d 38 ef 98 a 312 de 
Wizard, Bravo alternatives ............................... 0.9 d 0.4 de 2.2 de 1.6 def 30 c 64 bc 96 a 304 de 
Wizard, biocompatible fungicides .................. 12.5 b 12.3 bc 46.7 a 76.9 a 76 a 95 a 85 b 312 de 
Magic Lantern, no fungicide .......................... 18.6 b 18.6 b 14.2 b 37.7 b 55 b 80 ab 90 ab 392 cd 
Magic Lantern, standard fungicides ................. 0.0 d 0.0 e 0.0 f 0.9 ef 12 d 26 ef 97 a 478 abc 
Magic Lantern, Bravo alternatives.................... 0.4 d 0.0 e 0.6 ef 0.4 f 14 d 41 de 97 a 438 abc 
Magic Lantern, biocompatible fungicides ........ 0.2 d 2.6 d 7.2 bc 28.6 bc 29 c 59 cd 95 ab 413 cd 
HMX 6687, no fungicide ................................. 5.8 c 8.3 c 0.5 ef 20.7 c 30 c 64 bc 88 ab 468 abc 
HMX 6687, standard fungicides....................... 0.0 d 0.0 e 0.0 f 0.0 f 20 cd 38 ef 91 ab 444 abc 
HMX 6687, Bravo alternatives......................... 0.0 d 0.0 e 0.0 f 0.0 f 11 d 20 f 96 a 556 a 
HMX 6687, biocompatible fungicides ............. 0.0 d 1.1 de 0.0 f 5.9 de 13 d 25 ef 96 a 531 ab 
___________________________________________________________________________________________________________ 
 
P-value 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001 0.0001  
___________________________________________________________________________________________________________ 
 
1 Colonies were counted when possible; severity was estimated using the conversion factor of 30 colonies/leaf = 1%. A square root 

transformation was used for AUDPC to stabilize variance.  The table contains de-transformed values. 
2 Standard program: Quadris (week 1,3,5), Bravo+Nova (week 2,4,6) 

Bravo alternatives: Armicarb (1), Quadris (2), Armicarb+Nova (3), Quadris (4), Sulfur +Nova (5), Quadris (6) 
Biocompatible fungicides: Sulfur (1), Armicarb (2), Kocide (3), Armicarb (4), Kocide (5), Armicarb (6) 
Applications were made on 4, 10, 17, 25 Aug; 1 and 9 Sep.  Week 1 application was made on 4 Aug to Wizard and on 10 Aug to Magic 
Lantern and HMX 6687. 

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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