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Evaluation of biofungicides used with compost tea for managing powdery mildew of pumpkin, 2003. 

A field experiment was conducted at the Long Island Horticultural Research and Extension Center in Riverhead, NY, on Haven 
loam soil to evaluate foliar treatments suitable for managing powdery mildew in organically-produced pumpkin. Pumpkins were grown 
in a rye straw mulch plus a clover living mulch production system.  Dutch white clover (11 lb/A) was no -till drilled at 7-in. row spacing 
in 4-ft-wide strips through the field into a rye plus Austrian pea cover crop on 2 May. Driveways between plots were also seeded to 
clover.  The cover crop was killed by rolling on 6 and 10 Jun with a tractor -drawn roller and flail chopping on 16 Jun. Granular 15-15-15 
fertilizer was broadcast on 17 Jun at 100 lb/A of N.  Herbicide Round-up Ultra (1.5 qt/A) was applied to the 4-ft straw strips that 
alternated with the clover strips on 24 Jun to kill the Austrian pea.  Pumpkins were no-till seeded on 30 Jun using a single fluted coulter 
to open the soil for the seed. There were 2 15-ft rows of pumpkin per plot at 8-ft row spacing.  There were 10 ft between plots.  A 
randomized complete block design with four replications was used.  Insecticide Admire 2F (1.5 fl oz/1000 ft) and herbicides Curbit EC 
(2 pt/treated A) and Command 3ME (1.3 pt/treated A) were applied in a 10-in band on 30 Jun over the pumpkin rows.  Herbicides 
Sandea (0.5 oz/A) and Poast (1.5 pt/A) were applied on 29 Jul.  Poast was applied again on 20 Aug.  Clover in the driveways was cut 
with a tractor-drawn mower on 9 and 22 Jul.  A lawn mower was used to cut weeds and clover next to plants on 25 Jul.  Weeds in the 
pumpkin rows were removed by hand. To manage Phytophthora fruit and crown rot (Phytophthora capsici), Ridomil Gold EC (1 pt/A) 
was broadcast over the entire field then incorporated on 25 Jun and Phostrol (2.5 - 4 pt/A) was applied on 26 Jul; 6, 13, 20, and 28 Aug, 
and 7 and 17 Sep.  The field was overhead irrigated (approx. 1.0 in.) when soil was dry due to inadequate rainfall.  Average monthly 
high and low temperatures (F) were 82/66 in Jul, 83/69 in Aug, 75/61 in Sep, and 63/47 in Oct.  Rainfall (in.) was 2.81, 2.8, 5.9, and 
5.05 for these months, respectively.  Compost tea was applied separately from the other treatments beginning before powdery mildew 
was observed.  Fungal-based compost (4 lb dairy manure-based vermicompost and 4 lb grape pumice compost) was brewed with 12 oz 
Fertrell Liquid Kelp, 7 oz fish emulsion (Fertrell Omega Grow), and 7 oz granulated humate (Humate International) for at least 24 hour 
in a 60-gal Sotillo brewer.  Compost tea was filtered and applied at full strength (no dilution) with Nu-Film-P (6 oz/A) to foliage on 19 
and 30 Jul; 1, 5, 12, 19, 22, and 28 Aug; and 5, 9, 12, and 17 Sep.  Additionally, tea was applied as a soil drench using a watering can 
on 23 Jul due to wet conditions.  On 28 Aug the tea sat in the spray tank for 10 hours before it could be applied while the sprayer pump 
was fixed.  The tea used on 19 Jul and 5 Sep brewed for 48 hr because equipment malfunction and rainy weather, respectively, 
prevented application the previous day.  To minimize potential damage to organisms in the compost tea, it was applied at low pressure 
(40 psi) using a nozzle with a large orifice that causes little resistance (FloodJet).  Most applications were made before 10 am.  Samples 
of the tea were collected from the brewer and from the spray nozzle on 5 Aug.  They were submitted to the Soil Foodweb Laboratory in 
Port Jefferson, NY, for analysis of the organism biomass content.  The two samples were collected to determine if the sprayer had a 
detrimental impact on the organisms.  Fungicide treatments were started on 6 Aug after the IPM threshold of one leaf with powdery 
mildew symptoms of 50 old leaves examined was reached in all 32 plots.  Treatments were applied weekly with a tractor-mounted boom 
sprayer equipped with D5-25 hollow cone nozzles spaced 17 in. apart that delivered 110 gal/A at 100 psi .  Upper and lower surfaces of 5 
to 50 leaves in each plot were examined weekly for powdery mildew beginning when fruit were starting to enlarge.  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, mid-aged and young leaves were also examined and the number of leaves examined was 
adjusted based on the incidence of affected leaves in a plot. 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. 

Powdery mildew was moderately severe in this experiment.  Compost tea did not suppress powdery mildew when used alone.  
Compost tea combined with Serenade suppressed powdery mildew on the upper but not the lower leaf surface.  Sonata used alone did 
not suppress powdery mildew. A dry formulation of Serenade was ineffective when previously tested alone (F&N Test 57:V86). 
However, compost tea and Sonata used together did suppress powdery mildew based on severity on lower leaf surfaces.  Based on the 
analysis of organisms conducted by the Soil Foodweb NY, the compost tea used in this experiment was primarily bacterial, although the 
ingredients used were anticipated to produce a fungal-dominant tea.  Both active and total bacterial biomass were high (33.8 and 576 
ppm). Bacterial biomass was higher for the compost tea sample from the nozzle, likely reflecting that Nu-Film-P can be a food source for 
bacteria.  Active and total fungal biomass was only 1.28 and 1.73 ppm, respectively. A compost tea with more fungal activity may be 
needed to suppress powdery mildew.  Additionally, the organisms in compost tea may be  better able to establish on leaves when applied 
before night rather than in the morning. Sonata applied with Champion did not improve control over that obtained with Champion alone. 
Champion was as effective as the standard program of Flint + sulfur alternated with Procure + Bravo. There were no significant 
differences among treatments in number of mature fruit, number of green fruit, or average fruit weight.  No phytotoxicity was observed. 
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 Powdery  mildew  severity   (%  leaf  coverage) z 

 Upper  leaf  surface Lower  leaf  surface 

Treatment and rate/A (application time) y 18 Aug 25 Aug AUDPC 18 Aug 25 Aug AUDPC 

Nontreated control ………………….…………………… 7.2 ab x 4.0 b 72 ab 7.9 ab 28.5 a 160 a 

Flint 2 oz + Microthiol Disperss 80W 4 lb (1,3,5) 
     Procure 50WS 6 oz + 
     Bravo Ultrex 82.5WG 2.7 lb (2,4,6) ………………… 0.5 f 0.1 e 7 d 5.8 bc 3.6 b 60 b 

Sonata AS 2 qt (1-6) …………………………………… 5.0 bc 2.3 bc 47 bc 8.4 ab 27.4 a 167 a 

Champion WP 2 lb (1-6) ………………..………..……… 2.2 de 0.2 de 17 d 5.0 cd 9.2 b 68 b 

Sonata AS 2 qt + Champion WP 2 lb (1-6) …………… 0.8 ef 0.2 de 8 d 3.1 d 5.0 b 45 b 

Compost tea w ….……………………………….……… 8.8 a 8.3 a 89 a 10.4 a 29.5 a 177 a 

Compost tea w + Serenade AS 4 qt (1-6) ..…………….… 3.5 cd 1.8 bc 31 cd 9.8 ab 21.8 a 144 a 

Compost tea w + Sonata AS 2 qt (1-6) …….………..…… 5.8 ab 1.2 cd 47 bc 5.2 cd 8.6 b 81 b 

P value 0.0001 0.0001 0.0001 0.014 0.0001 0.0002 

 
z Exact colony counts were made when possible and severity was estimated using the conversion factor of 30 colonies/leaf = 1%. 

Area under the disease progress curve (AUDPC) was calculated for severity from 6 Aug through 25 Aug. 
y Rate of formulated product/A.  Application times were: 1=6 Aug, 2=14 Aug, 3=20 Aug, 4=26 Aug, 5=6 Sep, and 6=17 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  Compost tea was applied at full strength (no dilution) with Nu-Film-P (6 oz/A) at 85 gal/A 13 times from 19 Jul to 17 Sep. 
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