OPTIMIZING FUNGICIDE DEPOSITION WITHIN SOYBEAN CANOPIES

Impact of spray droplet size — SOYBEANS (2018)

Carrington, ND Carrington, ND Carrington, ND Carrington, ND Oakes, ND

variety (maturity rating): ProSeed ‘XT60-40" (0.4) Peterson ‘“18X06N’ (0.6) Dairyland ‘DSR-0904’ (0.9) Peterson ‘“17X09N’ (0.9) Pioneer ‘P11A95X’ (1.1)

fungicide application date, growth stage: July 13 100% R2 July 16 80% R2, 20% R3 July 13 100% R2 July 13 100% R2 July 12 80% R2, 20% R3
Canopy closure:
Canopy closure [ |
at fungicide application: - Canopy closure: - Canopy closure: 97-100%
Canopy closure: 90-95% 90-95%
Canopy closure: 80-95%
75-90%

White mold severity index (% of canopy diseased)
disease assessment: October 28 (R9) October 6-7 (R9) October 21-22 (R9) October 18-20 (R9) October 2-5 (R9)
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North Dakota
Soybean Council
" OurWorld Is Growing. Fungicide: Enduraat 5.5 oz/ac

Spray volume: 15 gal/ac Driving speed: 6.7 mph

NDSU YQRTH DAKOTA AGRICULTURAL Soybean row spacing: 21 inches



OPTIMIZING FUNGICIDE DEPOSITION WITHIN SOYBEAN CANOPIES

Impact of spray droplet size — SOYBEANS (2018)

Carrington, ND Carrington, ND Carrington, ND Carrington, ND Oakes, ND
variety (maturity rating): ProSeed ‘XT60-40" (0.4) Peterson ‘“18X06N’ (0.6) Dairyland ‘DSR-0904’ (0.9) Peterson ‘“17X09N’ (0.9) Pioneer ‘P11A95X’ (1.1)
fungicide application date, growth stage: July 13 100% R2 July 16 80% R2, 20% R3 July 13 100% R2 July 13 100% R2 July 12 80% R2, 20% R3

Canopy closure e Canopy closure:

. : ()
at fungicide application: Canopy closure: Canopy closure: 97-100%
I Canopy closure: L] 90-95% L] 90-95%

Canopy closure: 80-95%
75-90%

Soybean yield (13% moisture)

bu/ac bu/ac bu/ac

Non-treated control 64 a 64 a 58
Fine droplet
XR8003, 50 psi kXA a [{§ 158

Medium-fine droplets 64

o1
24

XR8004, 40 psi 165 157 53
iiyird68  B71 360 54
el 66 167 361 58
Sl 66 167 461 59

Cv:4.9 CV:8.9 CV: 8.1

North Dakota
Soybean Council
Our World Is Growing. + Fungicide: Enduraat 5.5 oz/ac

Spray volume: 15 gal/ac Driving speed: 6.7 mph

NDSU YQRTH DAKOTA AGRICULTURAL Soybean row spacing: 21 inches



OPTIMIZING FUNGICIDE DEPOSITION WITHIN DRY BEAN CANOPIES

Impact of spray droplet size — NAVY BEANS

Carrington, ND (2018) TWO FUNGICIDE APPLICATIONS
‘Avalanche’ navy beans _ _
21-inch row spacing White Mold Yield (Ibs/ac)

% canopy diseased  13.5% moisture

Non-treated control

Fine droplets
XR8003, 50 psi

Medium-fine droplets
XR8004, 40 psi

Medium droplets
XR8006, 40 psi

Medium-coarse droplets
XR8008, 35 psi

Coarse droplets
XR8010, 30 psi

NDSU NORTH DAKOTA AGRICULTURAL CVv:19.3 Cv:10.7
EXPERIMENT STATION

Spray volume: 15 gal/ac  Driving speed: 6.7 mph

First fungicide application (July 18): Second fungicide application (Aug. 1):
Endura 70WG 8 oz/ac Topsin 4.5FL 40 fl oz/ac
Full bloom, average pod length 2 in. (max. 3.5 in.) Full bloom, average 21 full-length pods/plant
canopy closure = 90-98%, canopy height = 19-24 in. canopy closure = 100%, canopy height = 13-19 inches

73-80°F, 4-7 mph wind, 55-64% relative humidity 60-63°F, 8-10 mph wind, 58-70% relative humidity



OPTIMIZING FUNGICIDE DEPOSITION WITHIN DRY BEAN CANOPIES

Impact of spray droplet size — BLACK BEANS

Carrington, ND (2018) TWO FUNG|C|DE APPL'CAT'ONS
‘Eclipse’ black beans

21-inch row spacing White Mold Yield (Ibs/ac)

% canopy diseased  13.5% moisture

Non-treated control

Fine droplets
XR8003, 50 psi

Medium droplets
XR8006, 40 psi

Coarse droplets
XR8010, 30 psi

NDSU NORTH DAKOTA AGRICULTURAL G154
EXPERIME

NT STATION

Spray volume: 15gal/ac  Driving speed: 6.7 mph

First fungicide application (July 18): Second fungicide application (Aug. 1):
. Endura 70WG 8 oz/ac Topsin 4.5FL 40 fl oz/ac
Full bloom, average pod length 2.5 in. (max. 4.0 in.) Full bloom, average 13 full-length pods/plant
canopy closure = 75-85%, canopy height = 16-23 in. canopy closure = 100%, canopy height = 17-20 inches

73-80°F, 4-7 mph wind, 55-64% relative humidity 60-63°F, 8-10 mph wind, 58-70% relative humidity



OPTIMIZING WHITE MOLD MANAGEMENT IN DRY BEANS

Impact of row spacing and seeding rate

Black, navy beans: ()akes,‘l ND Carrington, ND
90,000 & 120,000 pls/ac
Kidney, pinto beans: Palomino’ ‘Rosie’ ‘Eclipse’ ‘Avalanche’  ‘Palomino’ ‘Rosie’
70,000 & 90,000 pls/fac ~ pinto beans kidney beans black beans navy beans pinto beans kidney beans
E;;;ing >eeding White mold severity (% of canopy)
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E;;f;ing ?;1’2“‘“9 Dry bean yield (Ibs/ac; 13.5% moisture)

7inch  low 3278a  J3190a  [4294ab |
7inch high  EZEIIENEN EEEZENN
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OPTIMIZING WHITE MOLD MANAGEMENT IN SOYBEANS

Impact of application method on fungicide efficacy

Carrington, ND (2018) Oakes, ND (2018)

Peterson Farms ‘“17X08N’ (0.9 maturity) Pioneer ‘P11A95X" (1.1 maturity)

White mold  Yield White mold  Yield

(% of canopy) (bushels/acre) (% of canopy) (bushels/acre)
BOOM-MOUNTED Non-treated control 59 29 54 a
(N)OZELES - S Omega 16 fl oz/ac 61 16 58 a
Rz"e t:':'g'c' € appICation 1, sin 20 fl oz/ac 63 28 60 a

STOMEN SR8 Endura 8 oz/ac 62 11 63 a

XR8006 flat-fan nozzles, 40 psi

medium droplets Proline 5 fl oz/ac 56 20 63

CV: 36.7 Cv: 11.0 Cv: 177 CV: 156

BOOM-MOUNTED Non-treated control 56 37 53
'II\'Iv?toZuhEii vl e Omega 16 fl oz/ac 64 19 61
1 rs gmwg e 1 d:/fapan Topsin 20 fl oz/ac 54 26 56

' Endura 8 oz/ac 66 18 62

XR8006 flat-fan nozzles, 40 psi

medium droplets Proline 5 fl oz/ac 53 14 65

Cv: 10.7 CV: 449 Cv: 1.2
‘UNDERCOVER 360’ Non-treated control 59 33 56
DROP NOZZLES ~ Omega 16 fl oz/ac 61 18 58
RO;;::WT Sl;ggelmde 8Eptestion Topsin 20 fl oz/ac 57 11 66
XR11001 flat-fan nozzles (side ports) Endura 8 oz/ac 69 9 66
T e e Proline 5 fl oz/ac 56 10 )
CV: 14.2 CV: 11.8 CV: 53.0 Cv: 99
‘UNDERCOVER 360’ Non-treated control 55 52
'[I')vljc?fzn[\écil%dzeffplications Pmege [ lerac 71 be
R2 + R3 growth stage, 11 days apart Topsin 20 fl oz/ac 68 64
XR11001 flat-fan nozzles (side ports) Endura 8 oz/ac 68 67
ho T e s T R Proline 5 fl oz/ac 63 64

CV: 61.7 CV: 105 CV: 546 Cv: 7.9



OPTIMIZING WHITE MOLD MANAGEMENT IN SOYBEANS

Impact of boom height on fungicide efficacy
XR8004 flat-fan nozzles

40 psi (medium droplets), 4 mph driving speed
Endura 5.5 oz/ac applied at the late R2 growth stage, average 92% canopy closure

Carrington, ND (2017)

White mold Sclerotia Yield
incidence contamination (bushels/ac)
% of plants in grain (% weight) 13% moisture

Non-treated

boom 30 in. above
mid-point of canopy

boom 30 in. above
3/4 canopy height

boom 30 in. above
top of canopy

CvV: 3.9



OPTIMIZING WHITE MOLD MANAGEMENT IN SOYBEANS

Returns to one versus two fungicide applications

Carrington, ND 00.5 to 00.9 maturity 0.1 to 0.5 maturity 0.6 to 1.0 maturity
(2018) number of varieties assessed: 10 number of varieties assessed. 13 varieties assessed: 15

Seeding rate: Q < © © Q ® O 9 @

o
165,000 pl.s/ac S o~ o~
Row spacing: 14 Eg, 2 = O -
inches 225 A T

E 5%
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OPTIMIZING WHITE MOLD MANAGEMENT IN SOYBEANS

Returns to one versus two fungicide applications

Oakes, ND 0.1 to 0.5 maturity 0.6 to 1.0 maturity 1.1 to 1.3 maturity
(2018) number of varieties assessed: 12 number of varieties assessed: 8 number of varieties assessed. 6

Seeding rate: pe Q © ¥ o cts Qo Q ©
165,000 pls/ac
Row spacing: 14
inches

White mold

R8 growth stage
% of canopy

Fungicide applied
once:

Late R1/early R2
growth stage

Soybean yield

13% moisture
bushels/acre

Fungicide applied
twice:

Late R1l/early R2
growth stage + 10-
12 days later

27%
33%

Frequency that fungicides
profitable; $8/bu soybeans
assumed $27/ac cost per application
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OPTIMIZING WHITE MOLD MANAGEMENT IN SOYBEANS

Returns to one versus two fungicide applications

DIFFERENTIAL IRRIGATION UTILIZED TO FACILITATE
EARLY VS. LATE SCLEROTINIA INFECTION

Early irrigation: July 3 to July 23 (early R2 to late R3 growth stage)
Late irrigation: July 24 to Aug. 13 (late R3 to early R6 growth stage)

White mold incidence (%)

White mold incidence (%)

Irrigated
o Peterson Farms at IgZ-R:’.
“17X09N’
50
40
Irrigated
30 at R3-R6
20
10
—1 Dryland
July 2 July26  Aug. 9 Aug 23 Oct. 2
R2 R3 R5 R6 RS
Date and growth stage when disease assessed
60
= Peterson Farms
“18X06N’
40
Irrigated
20 at R2-R3
Irrigated
20 at R3-R6
10
:__—Dryland
July 2 July26  Aug. 9 Aug 23 Oct. 2
R2 R3 R5 R6 RS

Date and growth stage when disease assessed

White mold incidence (%)

White mold incidence (%)

60
20 Dairyland
40 2l Irrigated
at R2-R3
30
Irrigated
20 at R3-R6
10
Dryland
July 2 July26  Aug. 9 Aug 23 Oct. 2
R2 R3 RS R6 R8
Date and growth stage when disease assessed
60
50
40 Irrigated
Dairyland s .e:rtr |Rgg_;3
‘DSR-0904
30
Irrigated
20 at R3-R6
10
Dryland
July 2 July26  Aug. 9 Aug 23 Oct. 2
R2 R3 R5 R6 R8

Date and growth stage when disease assessed



Frequency that

OPTIMIZING WHITE MOLD

5 16 fungicides were profitable
= Percent of varieties
MANAGEMENT IN SOYBEANS [ assuming tofel cost of $27/46
R e t u r n S to O n e V e rS u S i‘g 12 @® for%Jggc%f?fgrc%%pgg;%gg%ion
=
S $8/bu $10/bu
- - e g soybeans soybeans
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= . c¢ 4
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o Early white Late white it whd wit i
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i ) Frequency that
Carrington, ND (2018) S 16 : fungicides were profitable
.. . B = Percent of varieties
Four varieties, 0.6 to 0.9 maturity 85 12 @Average= assuming total cost of $54/ac
Seeding rate: 165,000 pls/ac Eé 9.8 bu/ac fort(vpv?%’;éf;ggg;f;ﬁgyons
Row spacing: 14 inches R 8 & $8/bu $10/bu
@5 soybeans soybeans
'c c
=
Fungicide applied once: July 2 gag i 1) o
25-85% of plants at R2 growth stage 232 © Average =
Fungicide applied twice: July 2, 12 2 o 0.4 bu/ac
25-85% of plants at R2 growth stage es o} ﬂ\: ° § -
- i Qo (=) o
XR110015 flat-fan nozzles, 40 psi, 15 gal/ac ‘é’% 4 (@] ~R= ~R=
a 9z 95 9% 93
Early irrigation: July 3 to July 23 @ — 8 " 8r Sk 2F 8&
= arly white ate white WL Wil wi
early R2 to late R3 growth stage % mold infection mold infection £2 52 £2 52
Late irrigation: JU|y 24 to Aug. 13 = Intensive irrigation Intensively irrigated at R3-R6 E E E E
lied at R2 to R3 : = E 5 E
late R3 to early R6 growth stage 1 i Dl et g 3 g 3



OPTIMIZING WHITE MOLD MANAGEMENT IN SOYBEANS

Returns to one versus two fungicide applications

Carrington, ND Intensive irrigation Intensive irrigation Dryland
(2018) July 3 - July 23 July 24 - Aug. 13 significant drought stress
early R2 to late R3 late R3 to early R6
Seeding rate: " 2 - . S g
165 005J pls/ac Sclerotinia Yield Sclerotinia Yield Sclerotinia Yield
' . R2 to maturity  13% moisture R2 to maturity ~ 13% moisture R2 to maturity  13% moisture
Row spacing: % of canopy bushels/ac % of canopy bushels/ac % of canopy bushels/ac
14 inches g @
£ lﬁ: Non-treated a a 0.2 a b
Lo
Fungicide applied §%%’ Endura 5.5 oz/ac 1x a a 0.3 a a
== 7 |
once: July 2 § "g Endura 5.5 oz/ac 2x a a 0.2 a ab
25-85% of plants at cV:34.3 CV: 17.0 CV: 358 cv: 12.1
R2 growth stage -
og ? Non-treated a 4 a 0 - a
Fungicide applied %Eé” Endura 5.5 oz/ac 1x a 12 = 0 a a
twice: July 2,12 28 =
25-85% of plants at g Endura 5.5 oz/ac 2x a 2 a 0 - a
R2 grow‘th Stage CV: 36.8 CV: 171 CV: 394 Cv: 12.8
o
o0 S Non-treated a b5 a 0.2 a 44 a
XR110015 flat-fan =
nozzles %g 2 Endura 5.5 oz/ac 1x a 4 a 0.2 - 40 a
: =
40 psi ea 'g Endura 5.5 oz/ac 2x a 4 a 0 a 37 a
15 gallons water/ac CV:26.5 cv: 103 CV: 65.8 cV: 174.7 cv: 157
Q@ o
E o Non-treated 50 a alQ a a
LZ
5% 2 Endura 5.5 oz/ac 1x 49 a al) a a
e~ 5
i; -'g Endura 5.5 oz/ac 2x 54 a al0.2 a a

CV: 563.0 CV: 11.1 CV: 53.3 CV: 8.6 CV: 308.5 CV: 18.6
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