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Impact of row spacing on soybean agronomic performance under white mold pressure
Racine, Wisconsin (1977)

White mold incidence (% of plants; R7 growth stage)

Seeding rates: 15-inch row: 213,000 seeds/ac 30-inch row: 160,000 seeds/ac
Grau and Radke 1984. Plant Dis. 68(1):56-58.
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Impact of row spacing on soybean agronomic performance under white mold pressure
Racine, Wisconsin (1977)

Soybean Yield (bushels/acre; 13% moisture)

Seeding rates: 15-inch row: 213,000 seeds/ac

30-inch row: 160,000 seeds/ac
Grau and Radke 1984. Plant Dis. 68(1):56-58.

15-inch row spacing 30-inch row spacing 10-inch  30-inch

Racine, WI (1977) Racine, WI (1977) Racine, WI (1980)
SOYBEAN VARIETY: SOYBEAN VARIETY: SOYBEAN VARIETY:
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Impact of row spacing on soybean agronomic performance under white mold pressure
Eberts and Wallaceburg, Ontario (1985-1986) Ingham County, Michigan (1999-2000)

White mold incidence (% of plants; R7 growth stage)
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Ontario - Seeding rates: 9-inch row: 264,000 seeds/ac  18-inch row: 180,000 seeds/ac 27-inch row: 147,000 seeds/ac
Buzzell et al. 1993. Can. J. Plant Sci. 73:1169-1175

Michigan - Seeding rates: 30-inch row: 174,000 seeds/ac  7.5-inch row: 174,000 and 224,000 seeds/ac
Lee et al. 2005. Weed Technology 19:580-588.



Impact of row spacing on soybean agronomic performance under white mold pressure
Eberts and Wallaceburg, Ontario (1985-1986) Ingham County, Michigan (1999-2000)

Soybean Yield (bushels/acre; 13% moisture)

NGl RURINY Mol
Oo|v~ IOl IN|©

Eberts and Wallaceburg, Ontario Michigan

1985-1986 1999-2000
Maple Arrow Evans S1346 Corsoy 79 Three varieties
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Ontario - Seeding rates: 9-inch row: 264,000 seeds/ac  18-inch row: 180,000 seeds/ac 27-inch row: 147,000 seeds/ac
Buzzell et al. 1993. Can. J. Plant Sci. 73:1169-1175

Michigan - Seeding rates: 30-inch row: 174,000 seeds/ac  7.5-inch row: 174,000 and 224,000 seeds/ac
Lee et al. 2005. Weed Technology 19:580-588.



Impact of seeding r
Oakes, ND (2015-2017)

ate on soybean agronomic performance under white mold pressure
Combined analysis across three seeding rates: 132,000; 165,000; and 198,000 viable seeds/ac

Canopy closure (days before or after bloom initiation - 90% of plants at R1)
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Impact of seeding rate on soybean agronomic performance under white mold pressure

Oakes, ND (2015-2017)  Combined analysis across three seeding rates: 132,000; 165,000; and 198,000 viable seeds/ac
White mold incidence (% of plants; R7 growth stage)
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Impact of seeding rate on soybean agronomic performance under white mold pressure
Oakes, ND (2015-2017)

Combined analysis across three seeding rates: 132,000; 165,000; and 198,000 viable seeds/ac

Soybean Yield (bushels/acre; 13% moisture)
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Impact of row spacing on soybean agronomic performance under white mold pressure
Carrington, ND (2014)

White mold incidence (% of plants; R7 growth stage)

Seeding rate: 165,000 viable seeds/ac
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Impact of row spacing on soybean agronomic performance under white mold pressure

Carrington, ND (2014)  Seeding rate: 165,000 viable seeds/ac
Soybean Yield (bushels/acre; 13% moisture)
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Impact of seeding rate on soybean agronomic performance under white mold pressure
Carrington, ND (2015, 2017) Combined analysis across three seeding rates: 132,000; 165,000; and 198,000 viable seeds/ac

Canopy closure (days before or after bloom initiation - 90% of plants at R1)

!
|

Row Spacing
EEE £E£E £E£E£ £E££ £E£E£ £E££ £££ £E££ c£c£c
<t «— <t «— <t «— <t «— <t «— 0O <t «— <t «+— <t — <t «— 00
— (NN — (NN — NN — (NN — (NN — NN — AN NN — NN — (NN
Pioneer Pioneer Pioneer Pioneer Pioneer Pioneer ProSeed Mycogen Mycogen
PO6T28R PO8T96R PO5T24R PO8T59R PO6T28R 90Y50 20-70 5B066 5B080
maturity = 0.6 maturity = 0.8 maturity = 0.5 maturity = 0.8 maturity = 0.6 maturity = 0.5 maturity = 0.7 maturity = 0.6 maturity = 0.8

2017 2017 2017 2017 2015 2015 2015 2015 2015



Impact of seeding rate on soybean agronomic performance under white mold pressure
Carrington, ND (2015, 2017)  Combined analysis across three seeding rates: 132,000; 165,000; and 198,000 viable seeds/ac

White mold incidence (% of plants; R7 growth stage)

M @© © M © © M @© @© M @© @©
N

™ = -
mmm mmem Dos SRS

EEE EEE E£EEE EEE EEE EEE EEE EEE EEE
<t =~ 00 < «— 0 <t «— 00 <t «— 00 < «— 00 <t «— 00 <t «— 0 <t « 00 <t «— 0
— N NN — (N NN — N N - (N N - ON NN — (N NN - (N N - (N N — (N NN
Pioneer Pioneer Pioneer Pioneer Pioneer Pioneer ProSeed Mycogen Mycogen
PO6T28R PO8T96R PO5T24R PO8T59R PO6T28R 90Y50 20-70 5B066 5B080
maturity = 0.6 maturity = 0.8 maturity = 0.5 maturity = 0.8 maturity = 0.6 maturity = 0.5 maturity = 0.7 maturity = 0.6 maturity = 0.8

2017 2017 2017 2017 2015 2015 2015 2015 2015



Combined analysis across three seeding rates: 132,000; 165,000; and 198,000 viable seeds/ac

Impact of seeding rate on soybean agronomic performance under white mold pressure
Carrington, ND (2015, 2017)

Soybean Yield (bushels/acre; 13% moisture)
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White mold incidence:
Wide (28- to 30-inch) vs. Narrow (14- or 15-inch) rows

Soybean maturity: 00 and O Locations: Carrington, Hofflund, Langdon, and Oakes, ND Years: 2013-2017
A013-2014: Single seeding rate (165,000 viable seeds/ac)
A015-2017: Combined analysis across three seeding rates (132,000; 165,000; 198,000 viable seeds/ac)
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narrowed from 28 or 30 inches to 14 or 15 inches

Change in White Mold Incidence
percentage-point change as soybean row spacing
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White mold incidence (% of plants diseased) in soybeans seeded in 14- or 15-inch rows



White mold incidence:
Wide (28- to 30-inch) vs. Intermediate (21- or 22.5-inch) rows

Soybean maturity: 00 and O Locations: Carrington, Hofflund, Langdon, and Oakes, ND Years: 2013-2017
A013-2014: Single seeding rate (165,000 viable seeds/ac)
A015-2017: Combined analysis across three seeding rates (132,000; 165,000; 198,000 viable seeds/ac)
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percentage-point change as soybean row spacing
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Soybean yield:
Wide (28- to 30-inch) vs. Narrow (14- or 15-inch) rows

Soybean maturity: 00 and O Locations: Carrington, Hofflund, Langdon, and Oakes, ND Years: 2013-2017
A013-2014: Single seeding rate (165,000 viable seeds/ac)
A015-2017: Combined analysis across three seeding rates (132,000; 165,000; 198,000 viable seeds/ac)
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Soybean Yield:
Wide (28- to 30-inch) vs. Intermediate (21- or 22.5-inch) rows

Soybean maturity: 00 and O Locations: Carrington, Hofflund, Langdon, and Oakes, ND Years: 2013-2017
A013-2014: Single seeding rate (165,000 viable seeds/ac)
A015-2017: Combined analysis across three seeding rates (132,000; 165,000; 198,000 viable seeds/ac)
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narrowed from 28 or 30 inches to 14 or 15 inches

Change in Sclerotia Contamination

percentage-point change (% by weight) as soybean row spacing
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Sclerotia contamination of the grain:
Wide (28- to 30-inch) vs. Narrow (14- or 15-inch) rows

Soybean maturity: 00and 0  Locations: Carrington, Hofflund, Langdon, and Oakes, ND Years: 2013-2017
A013-2014: Single seeding rate (165,000 viable seeds/ac)
A015-2017: Combined analysis across three seeding rates (132,000; 165,000; 198,000 viable seeds/ac)
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Change in Sclerotia Contamination

percentage-point change (% by weight) as soybean row spacing

narrowed from 28 or 30 inches to 21 or 22.5 inches

Sclerotia contamination of the grain:
Wide (28- to 30-inch) vs. Intermediate (21- or 22.5-inch) rows

Soybean maturity: 00and 0  Locations: Carrington, Hofflund, Langdon, and Oakes, ND Years: 2013-2017
A013-2014: Single seeding rate (165,000 viable seeds/ac)
A015-2017: Combined analysis across three seeding rates (132,000; 165,000; 198,000 viable seeds/ac)
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White mold incidence (% of plants diseased) in soybeans seeded in 21- or 22.5-inch rows



IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing row spacing

Impact of row spacing on white mold:

A When end-of-season white mold incidence was less than 50%,
soybean yield was maximized when soybeans were grown in
narrow (14- or 15-inch) or intermediate (21- or 22.5-inch) rows.

A Intermediate row spacing was optimal. Soybeans seeded to
21- or 22.5-inch rows generally developed less white mold and
had higher yields than soybeans seeded to 14- or 15-inch rows.

A The increase in sclerotia contamination of grain associated
with planting to narrow or intermediate rows was negligible when
end-of-season white mold incidence was less than 30% and
moderate when white mold incidence was less than 50%.

. North Dakota

. Soybean Council
’ﬁ ™. OurWorld Is Growing. ¢
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IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing application timing i Single fungicide application
Carrington, Hofflund, Langdon, and Oakes ND (2014-2016)

Combined analysis across 15 field studies
Fungicide applied: Enduraat 5.5 or 8.0 oz/ac

2014 2014 2015-16
Row spacing: 7-to 15-inch 21- & 28-inch 14- & 15-inch
Application rate of Endura: 8.0 oz/ac 8.0 oz/ac 5.5 oz/ac Endura

Fungicide application timing: 5 studies 3 studies 7 studies

SCLEROTINIA INCIDENCE (%)
Non-treated control b 326 b
Bloom initiation
(60-90% of plants at R1) ab 319 4
Early R2 growth stage
(80-98% of plants at R2) % 314 @
Full R2 growth stage 5 14 =

(100% at R2; 1-3 days after early R2)
CV. 22.2 OV 7.2 C\. 23.5

Nozzles: XR8001 or XR80015 flat-fan TeeJet nozzles, 35 or 40 psi (droplet size = fine)

Spray volume: 15 or 17.5 gal/ac N North Dakota
\ Soybean Council
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IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing application timing T Single fungicide application
Carrington, Hofflund, Langdon, and Oakes ND (2014-2016)

Combined analysis across 15 field studies
Fungicide applied: Enduraat 5.5 or 8.0 oz/ac

2014 2014 2015-16
Row spacing: 7-to 15-inch 21- & 28-inch 14- & 15-inch
Application rate of Endura: 8.0 oz/ac 8.0 oz/ac 5.5 oz/ac Endura
Fungicide application timing: 5 studies 3 studies 7 studies
YIELD (BUSHELS/ACRE)

Non-treated control b

Bloom initiation
(60-90% of plants at R1)

Early R2 growth stage
(80-98% of plants at R2)

Full R2 growth stage
(100% at R2; 1-3 days after early R2)

ab

a

CV: 8.8 CV: 24 CV: 3.1

Nozzles: XR8001 or XR80015 flat-fan TeeJet nozzles, 35 or 40 psi (droplet size = fine)
Spray volume: 15or 17.5 gal/ac r\\North Dakota

oybean Council
Our World Is Growing. «
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IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing application timing i Single fungicide application
Carrington, Hofflund, Langdon, and Oakes ND (2014-2016)

Combined analysis across 15 field studies
Fungicide applied: Enduraat 5.5 or 8.0 oz/ac

2014 2014 2015-16
Row spacing: T-to 15-inch 21- & 28-inch 14- & 15-inch
Application rate of Endura: 8.0 oz/ac 8.0 oz/ac 5.5 oz/ac Endura
5 studies 3 studies 7 studies

Fungicide application timing:
SCLEROTIA IN GRAIN (% by weight)

Non-treated control

Bloom initiation

(60-90% of plants at R1)

Early R2 growth stage
(80-98% of plants at R2)

Full R2 growth stage
(100% at R2; 1-3 days after early R2)

CV: 3.5 CV: 8.7

Nozzles: XR8001 or XR80015 flat-fan TeeJet nozzles, 35 or 40 psi (droplet size = fine)

Spray volume: 15or 17.5 gal/ac N North Dakota
\ Soybean Council
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IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing application timing i Single fungicide application

Carrington, Hofflund, Langdon, and Oakes ND (2014-2016)

Combined analysis across 16 field studies
Fungicide applied: Endura at 5.5 or 8.0 oz/ac

IMPACT OF DELAYING FUNGICIDE APPLICATION FROM R1 to EARLY R2 GROWTH STAGE
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HARVESTED GRAIN
7-to 214NCH Rows: R 28/NCH ROWS:

Nozzles: XR8001 or XR80015 flat-fan TeeJet nozzles, 35 or 40 psi (droplet size = fine)
Spray volume: 15 or 17.5 gal/ac



IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing application timing i Single fungicide application

Carrington, Hofflund, Langdon, and Oakes ND (2014-2016)

Combined analysis across 11 field studies
Fungicide applied: Endura at 5.5 or 8.0 oz/ac

IMPACT OF DELAYING FUNGICIDE APPLICATION FROM R1 to FULL R2 GROWTH STAGE
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Nozzles: XR8001 or XR80015 flat-fan TeeJet nozzles, 35 or 40 psi (droplet size = fine)
Spray volume: 15 or 17.5 gal/ac



IMPROVING WHITE MOLD MANAGEMENT IN SOYBEANS

Optimizing application timing

Soybeans:

When conditions favored white mold as soybeans entered bloom,
white mold control and soybean yield under white mold pressure
were maximized when fungicides were applied at
early to full R2 growth stage
(80 to 100% of plants at R2 growth stage).

R2 growth stage:
at least one open blossom at one of the top two nodes of the plant.

. North Dakota
\ \’) Soybean Council
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OPTIMIZING FUNGICIDE DEPOSITION WITHIN A CROP CANOPY

Spray droplet size

Cutting droplet Results in eight times
diameter in half as many droplets

(there is one more droplet in the rear)

Image adapted from a presentation by Bob Wolf (Kansas State Univ.); Bobby Grisso and Pat Hipkins (Virginia Tech Univ.); and Tom Reed (TeeJet)



OPTIMIZING FUNGICIDE DEPOSITION WITHIN A CROP CANOPY

Spray droplet size

Image adapted from a presentation by Bob Wolf (Kansas State Univ.); Bobby Grisso and Pat Hipkins (Virginia Tech Univ.); and Tom Reed (TeeJet)



