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Protectant fungicides for managing powdery mildew of pumpkin, 2002. 

The primary objective of this study was to evaluate protectant fungicides for their suitability as replacements for chlorothalonil. They 
were also compared to the grower standard fungicide program of Quadris applied in alternation with chlorothalonil formulated as Bravo 
plus Nova. A field experiment was conducted at the Long Island Horticultural Research and Extension Center in Riverhead, NY, on 
Haven loam soil. Fertilizer (N-P-K 15-15-15) at 666 lb/A was broadcast and incorporated on 8 Jun.  Pumpkin seed were planted on 20 Jun 
at approximately 24-in. plant spacing within rows and 68-in. row spacing.  Plots were spaced 10 ft apart.  A randomized complete block 
design with four replications was used.  The herbicides Curbit EC (2 pt/treated A) and Command 3ME (1.3 pt/treated A) plus the 
insecticide Admire 2F (16 fl oz/treated A) for cucumber beetles were applied in a 10-inch band over the planted rows on 20 Jun; these 
were incorporated by irrigating.  During the season, weeds were controlled by cultivation and hand weeding.  Asana XL (9.6 oz/A) was 
applied on 11 Jul and Sevin XLR (2 pt/A) on 1 Aug for additional control of cucumber beetles.  To manage Phytophthora fruit and crown 
rot (Phytophthora capsici), Ridomil Gold EC (1 pt/A) was broadcast over the entire field then incorporated on 8 Jun and Acrobat 50WP 
(6.4 oz/A) was applied on 11 Jul, 1 Aug, 17 Aug, and 20 Sep.  Additionally, soil drainage was improved by subsoiling on 25 Jul between 
rows before vines grew over.  Plots were thinned to about 18 plants in three 15-ft rows.  Average monthly high and low temperatures (°F) 
were 78/60 in Jun, 85/67 in Jul, 84/67 in Aug, 76/61 in Sep, and 63/50 in Oct.  Rainfall (in.) was 4.73, 1.2, 3.09, 5.92, and 4.92 for these 
months, respectively. The field was overhead irrigated (approx. 1.0 in.) on 20 Jul, 2 and 10 Aug, and 4 and 11 Sep when soil was dry due 
to inadequate rainfall.  Three treatments with Nutrol and/or Prudent Plus were started 4 wks after planting on 19 Jul.  All other treatments 
were initiated on 21 Aug after the IPM threshold of one leaf with powdery mildew symptoms of 50 old leaves examined was reached in all 
plots.  This threshold was shown previously to be as effective as using a preventive schedule (Plant Dis. 80:910-916). Fungicides were 
applied weekly with a tractor-mounted boom sprayer equipped with D5-45 hollow cone nozzles spaced 17 in. apart that delivered 100 
gal/A at 150 psi. Upper and lower surfaces of 5 to 50 leaves in each plot were examined weekly for powdery mildew beginning on 17 Jul 
and continued through 17 Sep.  Initially, 50 older leaves were examined in each plot.  The examined leaves were selected from the oldest 
third of the foliage based on leaf appearance and position in the canopy.  As disease progressed, the number of leaves examined was 
adjusted based on the incidence of affected leaves in a plot. Mid-aged and young leaves were also examined beginning on 22 Aug.  Only 
young leaves were examined on 17 Sep.  Powdery mildew colonies were counted; severity was assessed when colonies could not be 
counted accurately because they had coalesced and/or were too numerous.  Average severity for the entire canopy was calculated from the 
individual leaf assessments.  Defoliation was assessed on 5, 12, and 17 Sep.  Additional assessments on 5 Sep were proportion of the plot 
area with new foliar growth and proportion of the canopy with green leaves that were no longer standing upright.  Fruit quality was 
evaluated in terms of handle (peduncle) condition for mature fruit without rot on 24 Sep and 8 Oct.  Handles were considered good if they 
were green, solid, and not rotting.  Fruit width and length were measured on 7-8 Oct for eight treatments (Microthiol Disperss, JMS Stylet-
oil, Kocide, Bravo, Nutrol, Prudent Plus, Quadris alt. Bravo + Nova, and nontreated).  Weight was estimated from width x length per fruit 
using a linear regression equation derived using 30 representative fruit of this cultivar. Large fruit were those estimated to weigh more 
than 13, 15, or 17 lb (all three categories were analyzed). 

Symptoms were observed in 8 of the 56 plots on 1 Aug (on 8 of 2800 older leaves examined), in 27 plots on 9 Aug (47 of 2800 
leaves), and in all plots on 16 Aug (512 out of 560 leaves; average severity of 2.8% and 1.6% on upper and lower leaf surfaces, 
respectively).  Powdery mildew incidence increased substantially between 9 and 16 Aug, thus incidence on 16 Aug differed from the IPM 
threshold more than desired.  This suggests scouting in commercial fields should be done more frequently than every 7 days.  Treatments 
on an IPM schedule were started on 21 Aug, which was not as soon after threshold was reached as planned due to applicator error.  
Although applications were started later than desired, all treatments provided some control of powdery mildew on upper leaf surfaces 
based on the assessment on 26 Aug, which was 5 days after the first application for the IPM scheduled treatments. Powdery mildew on 
upper surfaces was significantly less severe than the nontreated for all treatments except Serenade on 3 Sep and for AUDPC values.  
Powdery mildew became severe as usual at this location.  Only 4 treatments (Microthiol Disperss, Bravo, Serenade + Microthiol Disperss, 
and Kocide) were providing control on 9 Sep after 3 applications.  Preventive applications for the three treatments with Nutrol and/or the 
health-promoting fertilizer Prudent Plus did not result in a significant reduction in powdery mildew on 16 and 22 Aug compared to 
nontreated; however, a planned comparison of these 3 treatments to all others combined revealed a significant impact based on powdery 
mildew severity on upper surfaces on 16 Aug (P-value = 0.028).  However, powdery mildew severity was numerically lowest for the 
Nutrol + Prudent Plus treatment on lower leaf surfaces on 22 and 26 Aug and this treatment was among the six best treatments until the 
last assessment on 17 Sep. Based on AUDPC values, Nutrol and Nutrol + Prudent Plus were the only treatments other than the grower 
standard treatment (Quadris alt. Bravo + Nova) that provided control on lower leaf surfaces.  The AUDPC values for these three 
treatments did not differ significantly.  The grower standard did not work as well as in previous years, providing only 18% control on 
lower leaf surfaces, most likely due to resistance to Quadris, which was documented in an adjacent experiment (see other F&N Test 
report).  Bravo was more effective than Quadris alt. Bravo + Nova based on powdery mildew severity on upper leaf surfaces on 3 Sep and 
on AUDPC values (78% versus 45% control, respectively).  Treatments providing the best control of powdery mildew had the least 
defoliation, which was due mainly to powdery mildew, and they exhibited a trend of more fruit with good solid handles, an important 
measure of pumpkin fruit quality.  Compared to the nontreated control, Bravo and Quadris alt. Bravo + Nova were the only treatments 
with significantly less defoliation on all assessment dates, more new foliar growth on 5 Sep, and more leaves that were upright on 5 Sep.  
Pumpkins treated with Nutrol + Prudent Plus had significantly less defoliation than nontreated on 5 and 12 Sep and more canopy with 
upright leaves on 5 Sep.  There were no significant differences among treatments in proportion of fruit with good solid handles, an 
important measure of quality, on 24 Sep or 8 Oct.  The five treatments with the highest number on both dates were Quadris alt. Bravo + 
Nova, Bravo, Serenade + Microthiol Disperss, Nutrol, and Prudent Plus or Nutrol + Prudent Plus.  There were no significant differences in 
number of fruit, average fruit weight, or percentage of large fruit among the eight treatments compared for yield effects.  However, 
nontreated had the fewest fruit and the second lowest average fruit weight. 
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 Powdery  mildew  severity   (%  leaf  coverage) z 

 Upper  leaf  surface Lower  leaf  surface 
Defolia- 
tion (%) 

% Solid 
handles 

Treatment and rate/A (application time)y 26 Aug 3 Sep 9 Sep AUDPC 9 Sep AUDPC 12 Sep 24 Sep 
Nontreated……………………………………… 34 a x 73 a 33 ab 839 a 83  956 ab 64 ab 55 
Serenade AS 6 lb (6-9)………………………… 18 b 58 ab 38 a 648 ab 88  865 bc 59 abc 53 
Serenade AS 6 lb (6,7), Microthiol  
     Disperss 80W 4 lb (8,9)…………….……… 18 b 52 bc 27 abcd 586 bc 74  894 bc 69 a 52 
Serenade AS 4 lb + Microthiol Disperss  
     80W 4 lb (6-9)……………………………… 4 c 18 efgh 11 de 210 e 68  858 bc 40 cd 65 
Serenade AS 4 lb + Kocide 2000 2 lb (6-9)…. 17 bc 14 gh 16 bcde 289 de 83  911 bc 50 abcd 55 
Kaligreen 82SP 5 lb (6-9)……………………. 15 bc 41 bcd 20 bcde 443 cd 72  903 bc 69 a 54 
Nutrol 20 lb w (1-9)…………………………… 16 bc 34 cdef 20 bcde 423 cd 78  804 c 45 bcd 65 
Prudent Plus (3-19-13) 2.5 qt (1-9)……….…. 14 bc 36 cde 27 abc 443 cd 84  966 ab 69 a 66 
Prudent Plus 2 qt + Nutrol 10 lb (1-9)……….. 10 bc 28 defgh 17 bcde 325 de 72  786 c 40 cd 65 
JMS Stylet-oil 1.5% (6-9)……………………… 7 bc 33 cdefg 17 bcde 342 de 71  919 abc 61 ab 43 
Kocide 2000 53.8DF 2 lb (6-9)…………….… 17 bc 21 defgh 15 cde 334 de 92  1064 a 69 a 43 
Microthiol Disperss 80W 4 lb (6-9)…………. 7 bc 15 fgh 8 e 203 e 79  865 bc 45 bcd 59 
Bravo Ultrex 82.5WG 2.7 lb (6-9)…………… 7 bc 12 h 9 e 185 e 76  858 bc 39 d 74 
Quadris F 15.4 fl oz w (6,8) alt. Nova  
     40WP 5 oz + Bravo Ultrex 2.7 lb (7,9)…… 17 bc 37 cde 23 abcde 464 bcd 71  781 c 39 d 67 
P-value 0.0100 0.0001 0.0193 0.0001    0.0529    0.0004 0.0007 0.1772 
 
z Exact colony counts were made when possible and severity was estimated using the conversion factor of 30 colonies/leaf = 1%. 
y Rate of formulated product/A.  Application times were: 1=19 Jul, 2=25 Jul, 3=1 Aug, 4=8 Aug, 5=15 Aug, 6=21 Aug, 7=27-28 Aug, 

8=6 Sep, and 9=13 Sep. 
x Numbers in each column with a letter in common are not significantly different according to Fisher's Protected LSD (P = 0.05). 
w Applied with NuFilm P (6 oz/A).  
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