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Integration of biological and chemical controls for improved white mold management - snap and dry beans, 2001

Field trialswere established in grower fields at four locationsin Wisconsin to evaluate the efficacy of Intercept WG
(previously reported as Contans WG), acommercially available preparation of the fungus Coniothyrium minitans which
has shown activity antagonistic to the white mold fungus, Sclerotinia sclerotiorum. At threelocations subsequently
planted to snap beans, Intercept WG was applied at two rates of 1.8 and 3.6 Ib/A prior to bean planting. Areaswere
marked in each field to make six treatment combinations: 1) untreated, 2) standard fungicide application only (grower
applied), 3) Intercept WG treatment only (1.8 Ib/A), 4) Intercept W G treatment only (3.6 Ib/A), 5) Intercept WG (1.8
Ib/A) plus grower-applied fungicide treatment and 6) Intercept WG (3.6 Ib/A) plus grower-applied fungicide treatment.
A fourth site subsequently planted to red kidney beans was used to evaluate Intercept W G at 1.8 and 3.6 Ib/A ratesin
comparison with no treatment. At each site, four plots (treatment replications), each 10 rowswide by 30 feet long were
marked in the central portion of each treatment areafor subsequent data collection. These plotswere evaluated for
white mold development immediately before commercial harvest. Four five-foot-long sections of row, chosen at
random from each plot, were rated for pod infection and disease severity (Centuria, Sept. 6; Hancock, Sept. 6; Plover,
July 27; Menorronie, Sept. 1). Theincidence of infected plants, number of infected pods and disease severity were
determined for each plant in each row being evaluated.

The severity of white mold was low at al four locations during 2001, but at all four locationsthere appeared to be a
decreasein incidence of infected plantsand podsin plotstreated with Intercept WG. Using the three snap bean
locations as experimental replications of treatments, significant differenceswere observed between treatmentsin disease
severity and the incidence of infected plants. The application of either fungicide or Intercept (high and low rates)
significantly reduced disease severity and incidence when compared with the untreated check plots. However, the
application of both Intercept and fungicide (separate applications on the same plots) significantly reduced disease
severity and disease incidence bel ow the level s observed with fungicide alone. Disease severity and incidence were
lowest when plots were treated with the 3.6 Ib/A rate of Intercept and fungicide, but these levels were not significantly
lower than thelevelsin plotstreated with the 1.8 Ib/A rate of Intercept and fungicide. At each location, disease control
in the snap bean plotstreated with either rate of Intercept WG was equivalent to or better than control associated with
the standard fungicide program. Theincidence of infected plants declined somewhat asthe rate of Intercept WG
increased from 1.8t0 3.6 Ib/A. At Plover and Hancock, application of fungicideto thefoliage in areastreated with
either rate of Intercept WG further reduced theincidence of infected plants, although this decrease was not statistically
significant. Inal four locations, Intercept WG was applied approximately 6-10 weeks prior to crop bloom, arather
short timefor the sclerotial infection and decay processesto reach anature conclusion. Ideally Intercept WG would be
integrated with an existing IPM program and would be applied to processing bean or soybean fiel ds with unaccepteble
levels of white mold at the time of crop incorporation in late summer or fall. Thiswould placetheC. minitans fungusin
direct contact with theS. sclerotiorum sclerotia. |ncorporation would then hel p to provide more uniform temperature
and moisture, favor the sclerotial infection process by C. minitans, and help toinitiate sclerotial decay. Depending on
thelength of rotation between susceptible crops, it should be possible to see substantia reductionsin the amount of
surviving S. sclerotiorum inoculum,
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Table 1. Treatment Summary
Intercept WG applied: Fungicide applied:
Location Cultivar |Planted| Date | Rate Date | Product, Rate
Snap Bean
Centuria HyStyle 10dul | 21Jun 18,3.6I1b/A | 22 Aug | Benlate2 Ib/A + Kocide 2000
1.61b/A
Hancock HyStyle 14 3ul | 26 Apr 1.8,36Ib/A | 17Aug | TopsinM 70WP 2.01b/A
Plover Romano 4 Jun | 4 Jun 18,361b/A | 113 Benlate 1.5 Ib/A
14 Jul
Dry Bean
Menomonie | WI126 | 1Jun [25May | 1.8,3.6Ib/A [ -— | None applied
Table 2. Data from the three snap bean trials analyzed using locations as replications.
Disease | Incidence Avg. no. % of plants with
severity | of infected | infected o | 1 | 2 [ O3
Treatment (%) ! Plants pods/plant 3 infected pods/plant
Intercept WG, 3.6 Ib/A + Fungicide 0.8 6.2 0.02 98.0 1.7 0.3 0.0
Intercept WG, 3.6 Ib/A 1.8 9.2 0.02 98.4 15 0.1 0.1
Intercept WG, 1.8 Ib/A + Fungicide 1.0 7.8 0.01 98.9 0.9 0.2 0.0
Intercept WG, 1.8 Ib/A 15 11.3 0.02 98.1 1.7 0.1 0.1
Fungicideonly 1.7 135 0.03 97.1 2.4 0.4 0.1
No treatment 2.1 17.0 0.02 98.0 2.0 0.0 0.0
Pr>F° 0.03 <0.01 0.18 0.23 0.35 0.37 0.68
Lsp * 0.6 3.5 NS NS NS NS NS
|Effect of Intercept biocontrol
No Intercept 1.9 15.3 0.03 98.5 2.2 0.2 0.04
Intercept — Low rate 1.3 9.6 0.02 97.5 1.3 0.1 0.03
Intercept — High rate 1.3 7.7 0.02 98.2 1.6 0.2 0.05
Pr>F* 0.08 <0.01 0.20 0.15 0.15 0.85 0.97
LsD * 0.6* 3.5 NS NS NS NS NS
Effect of fungicide treatment
None 1.8 125 0.02 98.1 1.7 0.1 0.05
Fungicide treated 1.2 9.2 0.02 98.0 1.7 0.3 0.02
Pr>F* 0.01 0.03 0.52 0.74 0.87 0.07 0.55
LsD * 0.5 2.9 NS NS NS 0.2¢ NS
Interaction biocontrol x fungicide Pr > F ¢ 0.41 0.99 0.13 0.22 0.41 0.43 0.28
Effect of location (replications)
Centuria 0.1 11 0.01 99.1 0.8 0.1 0.00
Hancock 3.1 20.9 0.03 97.5 2.3 0.1 0.04
Plover 1.2 10.5 0.03 97.5 2.1 0.3 0.07
Pr>F° <0.01 <0.01 <0.01 <0.01 <0.01 0.26 0.45
LsD * 0.6 3.5 0.01 1.0 0.8 NS NS

1 Four 5-ft-long sections of row were rated in each plot. Severity of disease on the entire plant was estimated for each plant on a0-10 scale (0 = no

infection, 1 = 10% infected, 2 = 20 % infected . . . 10 = 100% infected). Numbers are the means of all plants rated (expressed as percentages).

w N

The percentage of plants (out of the 20 ft of row rated) with any level of infection.
The total number of infected pods from the 20 ft of row rated divided by the number of plants rated.

4 Analysis of variance was performed on data, and Fisher's protected | east significant difference (LSD) was calculated. NS = not significant at 7 = 0.10 (*
indicates differences between treatments were significant at 7 = 0.10, but not at P = 0.05).
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Table 3. Data from individual locations

Site #1 — Snap Beans, Centuria, WI. Plot coordinated by Tom Rabaey, Pillsbury Inc.

Disease |Incidence of| Avg. no. % of plants with
severity | infected infected o | 1 [ 2 [ 3 [ 04
Treatment (%) * Plants > |pods/plant * infected pods/plant
No trestment 0.30 22 0.01 %9 11 00 00 00
Fungicideonly 020 13 0.02 98.3 14 02 0.0 0.0
Intercept WG, 1.8 Ib/A 0.05 05 000 1000 00 00 00 00
Intercept WG, 1.8 Ib/A + Fungicide 0.09 09 0.00 99.8 02 0.0 0.0 0.0
Intercept WG, 3.6 Ib/A 0.07 0.7 0.00 P8 02 00 00 00
Intercept WG, 3.6 Ib/A + Fungicide 011 10 0.03 97.8 18 03 00 0.0
Pr>F* 0.21 0.37 0.03 004 007 043
Lsd? NS NS 0.02 15 14 NS
Analysis of the effect of Intercept rate and fungicide treatment
|  Effect of Intercept rate (data pooled for fungicide treatment levels)
No Intercept 025 17 0.01 98.6 13 01 0.0 0.0
Low rate 0.07 0.7 0.01 99.9 0.1 0.0 0.0 0.0
High rate 0.09 09 0.00 988 10 02 00 00
Pr>F* 0.06 0.16 0.05 005 006 052
Lsd” 0.16* NS 0.01 11 10* NS
| Effect of fungicide treatment (data pooled for Intercept treatment levels)
No fungicide 0.14 11 0.004 6 04 00 00 00
Fungicidetreated 014 11 0.015 98.6 12 02 0.0 0.0
Pr>F* 0.93 0.96 0.03 004 007 014
Lsd* NS NS 0.01 09 08 NS
Interaction - Pr>F * 0.55 0.45 021 022 029 052 -
Site #2 — Snap Beans, Hancock, WI. Cooperation with Seneca Foods Inc.
Disease |Incidence of| Avg. no. % of plants with
severity | infected infected 0 [ 1 ] 2 ] 3 [ 04
Treatment (%) * Plants > | pods/plant ® infected pods/plant
No trestment 43 339 0.02 979 21 00 00 00
Fungicideonly 29 24.6 0.03 97.0 30 00 00 0.0
Intercept WG, 1.8 Ib/A 32 223 0.02 979 21 00 00 00
Intercept WG, 1.8 Ib/A + Fungicide 23 152 0.03 975 22 03 00 0.0
Intercept WG, 3.6 Ib/A 45 174 0.04 %9 26 03 03 00
Intercept WG, 3.6 Ib/A + Fungicide 15 119 0.02 %1 16 03 00 00
Pr>F 4 0.17 0.03 0.85 094 095 075 045
Lsd* NS 130 NS NS NS NS NS -
Analysis of the effect of Intercept rate and fungicide treatment
| Effect of Intercept rate (data pooled for fungicide treatment levels)
No Intercept 36 202 0.03 974 23 00 00 00
Low rate 27 188 0.02 97.7 22 01 0.0 0.0
Highrate 30 14.7 0.03 975 21 03 01 0.0
Pr>F* 0.60 0.01 0.84 096 083 041 039
Lsd* NS 9.2 NS NS NS NS NS
|  Effect of fungicide treatment (data pooled for Intercept treatment levels)
No fungicide 40 24.6 0.03 97.6 23 01 01 0.0
Fungicidetreated 22 172 0.03 975 23 02 00 00
Pr>F* 0.02 0.06 0.4 098 097 062 033 00
Lsd” 15 7.5* NS NS NS NS NS
Interaction - Pr>F* 049 0.91 047 060 068 078 035
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Site #3 — Snap Beans Plover, WI. Cooperation with DelMonte Inc. and Prairie Star Ranch

Disease |Incidence of| Avg. no. % of plants with
severity | infected infected o | 1 [ 2 [ 3 [ 04
Site and Treatment (%) * Plants > |pods/plant 3 infected pods/plant
No treatment 16 149 0.03 97.1 29 0.0 0.0 0.0
Fungicideonly 20 14.7 0.06 96.0 28 10 02 0.0
Intercept WG, 1.8 Ib/A 11 110 0.04 %3 31 04 02 00
Intercept WG, 1.8 Ib/A + Fungicide 08 74 0.01 994 04 02 0.0 0.0
Intercept WG, 3.6 Ib/A 10 95 0.02 %4 16 00 00 00
Intercept WG, 3.6 Ib/A + Fungicide 0.6 5.6 0.02 98.1 16 04 00 0.0
Pr>F* 004 0.24 0.05 008 016 049 060
Lsd” 0.9 NS 0.03 2.5% NS NS NS
Analysis of the effect of Intercept rate and fungicide treatment
| Effect of Intercept rate (data pooled for fungicide treatment levels)
No Intercept 18 148 0.04 %5 29 05 01 00
Low rate 10 9.2 0.03 97.9 18 03 01 0.0
Highrate 0.8 7.6 0.02 98.2 16 0.2 0.0 0.0
Pr>F* <0.01 0.07 0.12 013 024 070 063
Lsd” 06 6.5% NS NS NS NS NS
|  Effect of fungicide treatment (data pooled for Intercept treatment levels)
No fungicide 12 118 0.03 97.3 25 01 01 0.0
Fungicidetreated 11 9.2 0.03 978 16 05 01 00
Pr>F* 0.76 0.32 0.96 044 015 023 091
Lsd® NS NS NS NS NS NS NS
Interaction - Pr>F* 0.35 0.80 0.03 005 018 034 028
Site #4 — Dry Beans, Menomonie, WI. Cooperation with Russell Doane, Chippewa Valley Beans
Disease |Incidence of| Avg. no. % of plants with
severity | infected infected 0 [ 1] 2] 3 [ D4
Site and Treatment (%) * Plants > |pods/plant * infected pods/plant
No trestment 130 408 01 %2 28 08 12 00
Intercept WG, 1.8 Ib/A 115 339 00 976 20 05 00 00
Intercept WG, 3.6 Ib/A 9.9 316 0.0 0 00 10 00 00
Pr>F* 0.34 0.23 041 041 026 089 016
Lsd* NS NS NS NS NS NS NS

1 Four 5-ft-long sections of row were rated in each plot. Severity of disease on the entire plant was estimated for each plant on a0-10 scale (0 = no
infection, 1 = 10% infected, 2 = 20 % infected . . . 10 = 100% infected). Numbers are the means of all plants rated (expressed as percentages).

wnN

The percentage of plants (out of the 20 ft of row rated) with any level of infection.
The total number of infected pods from the 20 ft of row rated divided by the number of plants rated.

4 Analysis of variance was performed on data, and Fisher's protected |east significant difference (L SD) was calculated. NS = not significant at P = 0.10 (*
indicates differences between treatments were significant at P = 0.10, but not at P = 0.05).
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