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IMPROVING WHITE MOLD MANAGEMENT IN DRY BEANS

Optimizing fungicide application timing, interval and frequency

Research question tested in these studies:

what fungicide application interval and frequency
optimizes white mold management in kidney beans
when conditions favor white mold for the duration of the

bloom period?



IMPROVING WHITE MOLD MANAGEMENT IN DRY BEANS

Optimizing fungicide application timing, interval and frequency

CHALLENGES:
* White mold management not very good even at optimal
application timing.
> Disease rarely reduced by even 50%
* Applying at the perfect timing is very difficult
» Dry bean growth & development is variable within most fields
> Not every day is a suitable day for spraying



IMPROVING WHITE MOLD MANAGEMENT IN DRY BEANS

Optimizing fungicide application timing, interval and frequency

Can we improve fungicide performance by modifying
application interval and/or application frequency?

» Reducing the application interval reduces the amount of
unprotected new dry bean growth and should reduce the

penalty to applying fungicides applying too early
» ... but may require a third fungicide application under high
disease pressure



Improving white mold management in dry beans:

Fungicide application timing, interval and frequency — methods

Study location: Carrington

Row spacing = 14 inches

Seeding rate = 90,000 viable seeds/ac

Fungicide spray volume = 15 gal/ac.

Application method: PTO-driven tractor-mounted sprayer; application speed = 6.0 mph.

Fungicide spray droplet size: calibrated relative to canopy characteristics; all application
timings of the single-application treatments and first application of the two- or three-application
treatments, medium droplets (TeeJet XR11006 nozzles, 35 psi); all application timings of the
second and third applications of the two- and three-application sequences (Teedet XR11010
nozzles, 30 psi)

Number of experimental replicates = 9

White mold assessment: Assessed at or near dry bean maturity by evaluating every plant
individually in minimum half of the rows per plot for percent of the plant impacted by white mold.

Harvest: To ensure that variability in dry bean standability (lodging) across the study did not bias
yields, plants were clipped at base concurrent with disease assessments, wind-rowed to dry, and
manually lifted into the combine.

Supplemental irrigation: Supplemental overhead irrigation was applied as needed to establish
the white mold disease pressure needed to evaluate fungicide performance.



OPTIMIZING FUNGICIDE DEPOSITION WITHIN A CROP CANOPY

Calibration

Pulse-width calibration was manually conducted in
the field (with the fungicide in the tank) immediately
before application.

Objectives:

1. Ensure a precise spray volume of 15 gal/ac. Manual
adjustments to pulse width were made as needed.

2. Confirm that all nozzles are operating correctly —
consistent output across all nozzles; no plugs.



Impact of fungicide application timing, interval and frequency on white mold in dry beans; Carrington (2024)

Application methods

Applications were made with a tractor-mounted, PTO-driven
spray equipped with a pulse width modulation system




Fungicide application timing, interval & frequency: kidney beans

Numbers with yellow/brown shading: white mold (% of canopy) Bar graphs: yield (Ibs/ac)
‘Pink Panther’ light-red kidney

Fungicide Single

application timing application

Non-treated 30 b m

64% bloom
91% bloom
100% bloom
100% bloom
100% bloom

,24% pod 18 a
,60% pod 21 ab
,68% pod 21 ab
,85% pod 19 ab

, 86% pod 24 ab
CV: 35.7

3607 a

‘ average

yield gain:

3464 a 253

3639 a |

Ibs/ac

3740 a

3418 a

CV: 8.9

Application timing Two applications
(1t application) 7 days apart

Non-treated 32 b KENVLE

64% bloom
91% bloom
100% bloom
100% bloom
100% bloom

,24% pod 18 a
,60% pod 16 a
,68% pod 14 a
, 85% pod 21 ab

,86% pod 21 ab
CV: 44.9

3435a |,

3516 a | 297

361 7 - lbs/ac

3339 a

34742

CV: 10.6

Application timing Three applications
(1+ application) 7 days apart

Non-treated 38 b P41 I0)

64% bloom
91% bloom
100% bloom
100% bloom
100% bloom

,24% pod 19 a
,60% pod 19 a
,68% pod 18 a
,85% pod 25 a

,86% pod 25 a
CV: 25.9

average
yield gain:

593

‘ Ibs/ac

3389 ab
3564 a
3619 a
3428 ab

3408 ab

CV: 11.3

Carrington, ND (2024)

Row spacing = 14”

Seeding rate = 90,000 viable seeds/ac
Endura 8 oz/ac applied once, twice or three times
Spray volume = 15 gal/ac Driving speed = 6 mph

White mold (% of canopy), Yield (Ibs/ac)

Two applications
9-11 days apart

LN 31252

202 |3472a 0,
24a |3587 a 361
29 (33532 | ¢
27a |3648 a

23a (3371 a

CV: 341 CV: 12.8

Three applications

8-11 days apart

27 b Jisid galk:
17 ab (3739 a 339
16 = 3699 a
16 a | 3618 a

17 ab {3619 a |

20 ab [ 3555 a |

CV: 391 CV: 9.8

Two applications
11-13 days apart

<IN 3043 &
16a (3634 a

26 ab | 3347 a
242p |3285a
23 ab [ 3355 a
242 |3380a

CV: 39.8 Cv: 11.7

average
yield gain:

358

Ibs/ac

Three applications
10-13 days apart

71NN 3452 2 [Wiops

182 |3677a | 183
20a |3766 a
20a |3572 -

242 (3522 a

21a [3637 a

CV: 46.6 CV: 9.8




Fungicide application timing, interval & frequency: kidney beans

Kidney beans: White mold management was optimized with 3
applications, each approx. 7 days apart.

When making 2 applications, optimal interval was approx. 10 days.
KIDNEY BEANS (cv. ‘Pink Panther’)

Yield (Ibs/ac) Yield gain from fungicide (Ibs/ac)

1 application YL El ©)) IDO +253 (B)
2 applications, 7 days apart k¥ YA E O(ZIDO +297 (B)

2 applications, 9-11 days apart ¥t (O(ICD +361 (B)

2 applications, 11-13 days apart &¥:{0[0} CKI O +358 (B)
3 applications, 7 days apart &b YL OIGD +593 (A)

3 applications, 8-11 days apart &{{ O:t)) +339 (B)
3 applications, 10-13 days apart m CIJIDO +183 (B)

Bar graph: average yield across all five fungicide application timings
Scatter plots: circles denote yield gain from each fungicide application timing; bars denote averages



Fungicide application timing, interval & frequency: kidney beans

Three applications, 7 days apart, optimized white
mold management in kidney beans.

When making two sequential fungicide applications, 10
days between applications was optimal for kidneys.

These are preliminary results from the first year of
testing. Testing must be conducted over multiple years
before rigorous recommendations can be developed.
Follow-up testing is planned for 2025.



Staff, Carrington: Aaron Fauss, Suanne Kallis, Jesse
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Research funding:

* Northarvest Bean Growers Association

* ND Crop Protection Product Harmonization & Registration Board administered by
the North Dakota Department of Agriculture

« Contract testing (BASF, Bayer, Corteva, FMC, Gowan, Syngenta, Valent, others)

Seed was donated by:

« Bollingberg Seeds Company (Kurt Bollingburg; Cathay, ND)

» Green Valley Bean Company (John Berthold; Park Rapids, MN)
» Kelley Bean Company; Hatton, ND (Dean Nelson)
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