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[ABSTRACT: : K : : :
This project is investigating the roles of cultural practices (plant growth habit, plant spacing) and timely application of Field Results: Bean Cultivar Response to Varying Plant Spacing
chemicals in reducing damage from Sclerotinia sclerotiorum to Phaseolus vulgaris. A field experiment was continued in 2004 . . . "
o investigate the roles of plant growth habit (Type 11l vine- “Montrose’ vs Type II upright- “Vision"), plant spacing (1 vs 2 Cultivar Spacing Yield (Ib / A) 100 Seed Wt (g)
lines per 75 cm wide bed), and timely application of chemicals (none, thi methyl, and boscalid) within an Integrated . )
Pest Management context. Unfortunately, the regional drought effects of 2004 did not support appreciable disease Vision 1 Line 2030.14 73.45
development in this nursery in spite of our inoculation with white mold sclerotia prior to planting. The hot, dry conditions did .
ffavor a moderate outbreak of Mexican Bean Beetle after pod initiation. 2 Lines/Bed 3046.31 72.24
The field data were analyzed as a factorial, and plant spacing was the only significant main effect for yield (Ib/acre). There
as a significant interaction between cultivar and spacing, as one would expect when comparing vine (Montrose) and upright
(Vision) growth habits in different plant spacings. Both cultivars yielded more with the 2-line spacing that provided more Montrose 1 Line 2376.79 76.66
uniform distribution and utilization of resources (light, moisture, nutrients). Yield of the vine cultivar was increased by 10%, : :
hile the yield of the upright cultivar was increased by 50%. This field study will be repeated during 2005, hopefully with :
ladequate discase pressure provided by the reinoculation and a more typical growing season than our region has experienced in 2 Lines/Bed 2621.56 74.751
recent years.
During the spring of 2004, a set of laboratory and evaluated the efficacy of a standard + To convert yield fo kgyha, multply Ib/A x 1.12

(Topsin) and new (Endura) fungicide applied to foliage of susceptible cultivars ‘Montrose’ and “Vision’ before inoculation of
leaf disks with the white mold pathogen. The rate of leaf colonization by the fungus was recorded over time (2 to 5 days post-
and i at23°C). This series of replicated experiments was run 4 times, and statistical analyses allowed us
to combine data over cultivars since there were no differences in responses between the susceptible cultivars (Montrose vs
Vision). Topsin provided 80 to 84% control of white mold, even after 5 days of incubation; and Endura provided 97 to 99%

ontrol.
3 4 % Gy ¢ reenh Results Experiment I: Greenhouse Results Experiment II:
IDuring the fall of 2004, other experiments evaluated efficacy of fungicides applied in varying gallonage to foliage of CleenhoussiResutsIEXperment er s =XP ) )
susceptible cultivar ‘Montrose” before inoculation of leaf disks with the white mold pathogen. The rate of leaf colonization by| | Fungicide Efficacy (25 gpa); combined for 4 runs, 4 reps each, 2 dry bean cultivars Fungicide Gallonage; combined for 2 runs, 10 reps each, pinto cultivar Montrose
the fungus was recorded over time (2 to 5 days post-inoculation and incubation at 23°C). This series of replicated experiments % of Total Infection % of Total Infection
was run 2 times, and statistical analyses allowed us to combine data over runs since there were no differences in responses - b — —
between the two runs. Topsin applied in 5 to 250 gallons of water per acre, provided 84 to 96% control of white mold. Ireatment Day 2 Day3 Day4 Day 5 reatmen 2y 2y 2y 2y
Endura provided 39 to 93% control. Both fungicides were more efficacious when applied in 25 or more gallons or water per Control 16.62A 41.96A 75.60 A 93.46 A Control 17.46 A 48.26 A 66.26 A 93.56 A
acre. These rates are typically associated with ground rig or low volume chemigation equipment; while rates less than 25
igallons per acre are typically associated with aerial equipment. :
Topsin 333B 691B 11.81B 16.83 B Topsin-5gpa 2.14D 394C 7.88 CDE 13.75 DE
Additional greenhouse/laboratory experiments with fungicide rain fastness will be conducted during Winter to Spring of 2005. Topsin-10 200D 4.12C 9.00 CDE 1086 E
End 0.26 C 0.60C 155C 2.88C Topsin - 25 251CD 493C 8.03 CDE 12.30E
CONTACT Information: Dr. Howard F. Schwartz, Colorado State University, ndara el
C205 Plant Science Bldg.~BSPM, Fort Collins, CO 80523-1177; 970-491-6987; Howard.Schwartz@ColoState.edu Topsin—-50  1.03D 209C 283E 4.83E
P=0.001% Topsin - 100  0.89 D 1.65C 252E 8.26 E
Topsin—-150 0.77 D 140C 253E 354E
Topsin —200 0.74D 1.56 C 249E 352E
Topsin —250 0.53 D 1.35C 239E 367E
\GOALS and OBJECTIVES:
Our goal was to reduce bean (Phaseolus vulgaris) losses caused by Sclerotinia sclerotiorum. Endura—5gpa 6.73B 22808 41.66B 61178
TS S o d Pest iy Endura—10  5.87BC 17.86 B 3356 B 61.59B
o varietal growth habit, Endura-25  1.42D 598C 13.42CD 28.06 C
e plant spacing, Endura-50 133D 6.11C 13.92C 26.41CD
e timely applications of fungicides, Endura—100 0.4 D 190C 4.32 CDE 10.33E
« and application methodology.
Endura-150 0.13D 097C 2.97 DE 7.20E
Endura-200 0.77D 369C 7.43 CDE 1459 DE
Endura—250 0.70D 280C 6.29 CDE 1346 E
IMATERIALS AND METHODS: b 000

[Field Evaluations in 2004 & 2005

Components included:

Plant Spacing: 1 vs 2 lines per 75 cm wide bed;

Growth Habit: pinto cultivars “Vision’ with Type IT upright growth habit vs
“‘Montrose” with Type I1I vine growth habit; both cultivars are susceptible to white
mold but resistant to prevalent strains of rust, and have a similar maturity
Fungicide Protection: at 50% bloom and 7 days later, apply control, nothing vs
Topsin M @ 1.68 kg/ha vs Endura @ 77 g a.i./ha

RESULTS and DISCUSSIO
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\Field Evaluations

Unfortunately, the regional drought effects of 2004 did not support appreciable disease development in
this nursery in spite of our inoculation with white mold sclerotia prior to planting. The hot, dry
conditions did favor a moderate outbreak of Mexican Bean Beetle after pod initiation.

PPlant Spacing (2 treatments) x Cultivar (2 treatments) x Fungicide Protection (3 treatments)
4 reps in a split-split plot design. Each plot was 4 rows (75 cm wide) wide x 4 m long.
Plots were planted at the density of 210,000 seed/hectare in a white mold-infested, furrow-
irrigated nursery at the CSU Research Facility (ARDEC). Field evaluations from each plot
were conducted for disease development, yield as kg/ha, seed size as 100 seed weight).

ILaboratory Evaluations in 2004 & 2005

During the spring of 2004, a set of laboratory and greenhouse experiments (Experiment I)
systematically evaluated the efficacy of a standard (Topsin) and new (Endura) fungicides
applied to foliage of susceptible cultivars “Montrose’ and “Vision’ before inoculation of
leaf disks with the white mold pathogen. The rate of leaf colonization by the fungus was
recorded over time (2 to 5 days post-inoculation and incubation at 23°C). This series of
replicated experiments was run 4 times, and statistical analyses allowed us to combine data
over cultivars since there were no differences in responses between the susceptible cultivars
(Montrose vs Vision) as expected.

During the fall of 2004, a set of laboratory and greenhouse experiments (Experiment I1)
systematically evaluated the response (efﬁcacy) of a standard and new funglclde applied in
varying to foliage of cultivar © * before i 1 of leaf’
disks with the white mold pathogen. The rate of leaf colonization by the fungus was
rrecorded over time (2 to 5 days post-inoculation and incubation at 23°C). This series of
rreplicated experiments was run 2 times, and statistical analyses allowed us to combine data
over runs since there were no differences in responses between the two runs.

IAdditional greenhouse/laboratory experiments (Experiment I1T) with fungicide rain fastness
ill be conducted during Winter to Spring of 2005.

The field data were analyzed as a factorial, and plant spacing was the only significant main effect for
ield (Ib/acre). There was a significant interaction between cultivar and spacing, as one would expect
when comparing vine (Montrose) and upright (Vision) growth habits in different plant spacings. Both
cultivars yielded more with the 2-line spacing that provided more uniform distribution and utilization of
resources (light, moisture, nutrients). Yield of the vine cultivar was increased by 10%, while the yield
lof the upright cultivar was increased by 50%. Plans are underway to repeat this field study during
2005, hopefully with adequate disease pressure provided by the reinoculation of the nursery and a more
typical growing season than our region has experienced in recent years.

\Laboratory / Greenhouse Evaluations

The Experiment I Series demonstrated that the conventional fungicide, Topsin, provided very good
control (80 to 84%) of white mold, even after 5 days of incubation. The newer fungicide Endura
provided even greater control (97 to 99%), and offers a lot of potential for enhanced fungicide
management for future IPM programs on dry bean and other crops that are affected by Sclerotinia
sclerotiorum.

The Experiment I Series demonstrated that the conventional fungicide, Topsin applied in 5 to 250
igallons of water per acre, provided very good control (84 to 96%) of white mold, even after 5 days of
iincubation. The newer fungicide Endura provided less control (39 to 93%) in this series of experiments
with different gallonages, but still offers a lot of potential for enhanced fungicide management for future
IPM programs on dry bean and other crops that are affected by Sclerotinia sclerotiorum. Both
fungicides were more efficacious when applied in 25 or more gallons or water per acre. These rates are
typically associated with ground rig or low volume chemigation equipment; while rates less than 25
gallons per acre are typically associated with aerial equipment.

The Experiment I11 Series will be conducted during the winter and spring of 2005.
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