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Management of powdery mildew in field peas

Methods

Market class = testing was conducted on yellow and green dry peas
Row spacing = 7 inches

Seeding rate = 330,000 viable seeds/ac

Fungicide spray volume = 15 gal/ac.

Fungicides applied with a hand-held boom pressurized by CO..
Fungicide spray droplet size: fine.

Number of fungicide applications: one

Application timing in fungicide efficacy studies: Full bloom and first pods full-length and
flat to partially or fully filled. When first pods were fully filled, up to 1 pod/plant was fully filled.

Number of experimental replicates = 3, 4, or 5 (depending on the study or the variety)

Disease development occurred due to natural infection. No pathogen inoculum was
applied.

Powdery mildew assessment: The percent of the canopy exhibiting symptoms of powdery
mildew was estimated visually at late pod-fill.

Yield: Grain yields were calculated on the basis of the measured plot length at harvest and
the grain moisture at harvest and are reported at a standard 13.5% moisture level.



Management of powdery mildew in field peas

Methods

Study: Fungicide efficacy Fungicide efficacy Fungicide application timing
Year: 2024 2023 2023
Planting date: May 28 May 25-26 May 25
Seeding rate: 330,000 viable seeds/ac 330,000 viable seeds/ac 330,000 viable seeds/ac
Row spacing: 7 inches 7 inches 7 inches
Date: July 26 July 20 see data summary
Nozzle, pressure: DG110015, 40 psi XR11002, 30 psi XR11002, 30 psi
Spray volume: 15 gal/ac 15 gal/ac 15 gal/ac
Droplet size: fine fine fine

Field pea growth
stage when
fungicides were
applied:

Fungicide application details

‘Empire': full bloom, first pods
full-length and partially filled

‘Shamrock' peas: full bloom,
first pods full-length and flat

'Empire’ peas: full bloom, first
pods not yet full length

'Arcadia’ peas: full bloom, first
pods full-length and flat

‘Salamanca’ peas: full bloom,
first pods fully filled

'Salamanca’: full bloom, 1st pods
full-length and partially to fully filled

'Navarro’ peas: full bloom, first
pods full-length and partially filled

see data summary for the growth
stages at which fungicides were
applied

Powdery mildew

Powdery mildew at trace levels

None. Powdery mildew did not

Powdery mildew did not develop

severity: (< 0.1% of canopy) develop until 2" week of August. until second week of August.
Disease assessment - Aug. 20, 21, 22, 24 Aug. 18 Aug. 18
date and growth stage:  |ate pod-fill late pod-fill late pod-fill
Harvest date: Sept. 5 Sept. 2 Aug. 30

Harvested plot size:

5ftx ave. 22.8 ft

5ftxave. 17.9ft

5ftxave. 18.7 ft

Experimental replicates:

5

4

Navarro, Arcadia peas: 4 reps

Salamanca, Empire: 3 reps




Management of powdery mildew in field peas: Fungicide application timing

Carrington, ND (2023)
A single application of Proline (5.7 fl oz/ac) when plants averaged 1
pod/plant fully filled conferred season-long Powdery mildew control

Powdery mildew severity (% of canopy)
Growth stage at which FIELD PEA VARIETY:

fungicide was applied: NAVARRO ARCADIA SALAMANCA EMPIRE
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CV: 1024 127.4 251 336
Within-column means followed by different letters are significantly different (P < 0.05; Tukey multiple comparison procedure)

XR11002 nozzles at 30 psi (fine droplets); 15 gal/ac. Powdery mildew developed so late in crop development that the disease no impact on yield.



Improving crop disease management:

Fungicide application timing — fundamental concepts

Penalty to applying too late:
Fungicide applications must be made prior to
pathogen infection.

* You cannot eradicate existing disease.

« Some, but not all, modern fungicides exhibit some degree of
curative activity, but this curative activity is limited to the first few
hours after pathogen infection — when pathogen infection can be
seen only with a microscope and before disease lesions are
present.

Michael Wunsch

North Dakota State University Carrington Research Extension Center




Improving crop disease management:

Fungicide application timing — fundamental concepts

Penalty to applying too early:
New growth is not protected by the fungicide.

« Only the biomass that exists at the time that the fungicide is applied is

protected.

* This is a problem for powdery mildew management in field peas when
fungicide applications are made during early bloom because peas
continue exhibiting upward growth during bloom.

Michael Wunsch

North Dakota State University Carrington Research Extension Center




Improving crop disease management:
Fungicide application timing —

fundamental concepts

New growth is not
protected by the fungicide.

 These peas were treated with a
fungicide at bloom initiation
« Growth that occurred after bloom
Initiation was unprotected and became ¢
. . . A F
diseased with powdery mildew. o
» This is why (in the picture at the right) the

upper ~ 1/5 of the canopy is diseased and
the lower ~ 4/5 of the canopy is healthy.



Management of powdery mildew in field peas: Fungicide efficacy

Carrington, ND (2023)

Powdery mildew (% of canopy)

Assessed at late pod-fill (Aug. 18)

field pea variety: Navarro Salamanca Arcadia Empire Combined analysis

Non-treated control 76 g 65 ¢ 78 n 88 d

Drexel Sulfur 80WDG 5 Ibs/ac 55 efg 29 be 36 e-h 68 cd
Azoxystar 6 fl oz/ac 58 fg 16 be 51 fgn 42 bed
Provysol 3 fl oz/ac 40 d-g 27 b 41 e-h 47 bed
Endura 6 oz/ac 55 efg 13 be 48 fgh 28 bed
Headline 6 fl oz/ac 20 b-g 15 be 30 d-h 43 bed
Priaxor 4 fl oz/ac 14 cg 30 be 14 c+ 48 bed
Provysol 5 fl oz/ac 16 cg 12 abc 21 cg 23 be
Veltyma 7 fl oz/ac 11 b 12 abc 23 cf 22 be
Miravis Top 13.7 fl oz/ac 8 a-d 11 be 11 cde 37 bed
Revytek 8 fl oz/ac 9 be 8 abc 10 cde 30 bed
Proline 5.0 fl oz/ac 4 abc 9 be 7 be 16 be
Miravis Neo 13.7 fl oz/ac S ad 8 abc 8 bed 12 b

Proline 5.7 fl oz/ac 2 ab 5 ab 2 ab 10 b

Delaro 12 fl oz/ac 0a Oa 0 a 0 a

12.69, <0.0001  5.37, < 0.0001 537,<0.0001 11.94, <0.0001 36.11, < 0.0001
28.8 29.8 29.8 16.9 12.6

A single fungicide application was made July 20, approximately 3 weeks before first symptoms of powdery mildew, when peas were at the following growth
stages: Empire, full bloom with first pods not yet full length; Arcadia, full bloom with first pods full length and flat; Salamanca, full bloom with first pods full-
length and partially to fully filled; Navarro, full bloom with first pods full-length and partially filled. XR11002 nozzles at 30 psi (fine droplets); 15 gal/ac.

Powdery mildew developed so late in crop development that the disease no impact on yield.



Management of powdery mildew in field peas: Fungicide efficacy

A single
fungicide
application was
made July 26
when powdery
mildew severity
was at trace levels
(< 0.1% severity)
and peas were at
the following
growth stages:
Empire, full bloom
with first pods full-
length and
partially filled;
Shamrock, full
bloom with first
pods full length
and flat;
Salamanca, full
bloom with first
pods fully filled (1
pod/plant fully
filled).

DG110015
nozzles at 40 psi
(fine droplets)

15 gal/ac spray
volume

Carrington, ND (2024)

Powdery mildew (% of canopy)

Assessed at late pod-fill (Aug. 20-22)

field pea variety. Salamanca Shamrock Empire Combined analysis

Non-treated 19de  25def 30 cde
Azoxystar 6 fl oz/ac 23 e 30 ¢ 46 f
Endura 6 oz/ac 15de  21ef  35ef
Headline 6 fl oz/ac 13de  19def 32 def
Priaxor 4 fl oz/ac 14de  21ef 28 cde
Provysol 3 fl oz/ac 6be 16cf 27 cde
Miravis Top 13.7floz/ac 8b-e 16cf 21 b-e
Provysol 5 fl oz/ac 8bcd 16cf 21 e
Revytek 8 fl oz/ac 8cde 12cde 24 be
Veltyma 7 fl oz/ac 6 bed 13 cf 24 be REXSE
Miravis Neo 13.7 fl oz/ac 4 ad 12 cf 19ad 12 cde
Proline 5.0 fl oz/ac 3abc  8bed 14 abc [EIMcd
Proline 5.7 fl oz/ac 1 ab 8bc 10ap [N bc
Delaro 10 fl oz/ac 0a 4 ab 4a M3 ab
Delaro 12 fl oz/ac 0a 1 a 32 P1a

F, P>F: 10.85,<0.0001 14.75, <0.0001 13.3, <0.0001 34.67, < 0.0001

CVv: 38 17.7 31.5 9.2

Within-column means followed by different letters are significantly different (P<0.05; Tukey multiple comparison procedure)



Management of powdery mildew in field peas: Fungicide efficacy

In 2024, powdery mildew developed sufficiently early that yield data were
informative, but powdery mildew and Ascochyta disease pressure drove yields

Carrington, ND (2024)

Powdery mildew (% of canopy)

Yield (bu/ac)

Assessed at late pod-fill (Aug. 20-22)
field pea variety: Salamanca Shamrock Empire

Combined analysis

Ascochyta and powdery mildew were constraints on yield.
Salamanca Shamrock Empire

Combined analysis

Non-treated 19 de 25 def 30 cde AR 66 a 66 d 66 a 66 c
Azoxystar 6 fl oz/ac 23 e 30 ¢ R 33 h 74 a 73ad 66a [REEE
Endura 6 oz/ac 15 de 21 ef 35 PLER 78 a 67 cd 65 a 70 be
Headline 6 fl oz/ac 13de  19def  32def |PAREL 77 a 73ad 70a [RERE
Priaxor 4 fl oz/ac 14 de 21 ef 28 cde WAREL 75 a 76abc 72a 74 ab
Provysol 3 fl oz/ac B b-e 16 cf 27 cde NIXEE 77 a 72 ad 64 a 71 bc
Miravis Top 13.7 floz/ac 8 be 16 cf 21 be 5 efg 82 a 73 ad 70 a 75 ab
Provysol 5 fl oz/ac 8bed 16cf  21be KRR 69 a 69bc 67 a
Revytek 8 fl oz/ac 8cde 12cde 24 be 5 efg 76 a 80 a 72 a 76 ab
Veltyma 7 fl oz/ac 6 bed 13 of 24 be NEESE 76 a 76abc 70a 74 ab
Miravis Neo 13.7floz/ac 4ad 12cf 19ad 12 cde 78 a 73ad 67a
Proline 5.0 fl oz/ac 3abc  8bed 14 avc [EIMcd 79 a 75ad 68a T4ab
Proline 5.7 fl oz/ac 1 ab 8 be 10a0 [0 be 79 a 75ad 67a 74 ab
Delaro 10 fl oz/ac 0a 4 ab 4a 3 ab 77 a 77a 71a  75ab
Delaro 12 fl oz/ac Oa 1a 3a P1a 83 a 81a 73 a

F, P>F: 10.85,<0.0001 14.75, <0.0001 13.3, <0.0001 34.67, < 0.0001 1.8,0.0612 4.88, <0.0001 1.17, 0.3208 5.04, 0.0001

Cv: 38 17.7 315 9.2 9.5 5.8 8.3 3.5

Within-column means followed by different letters are significantly different (P<0.05; Tukey multiple comparison procedure)

A single fungicide application was made July 26 when powdery mildew severity was at trace levels (< 0.1% severity) and peas were at the following growth
stages: Empire, full bloom with first pods full-length and partially filled; Shamrock, full bloom with first pods full length and flat; Salamanca, full bloom with first

pods fully filled (1 pod/plant fully filled).

DG110015 nozzles at 40 psi (fine droplets); 15 gal/ac spray volume



Management of powdery mildew in field peas

Fungicide application timing - conclusions

Application timing: prior to disease development; peas
in full bloom with an average 1 fully filled pod/plant.

« In 2023, season-long 100% management of powdery mildew was
achieved with a single application of Proline (5.7 fl oz/ac) made when
peas were in full bloom with an average of 1 fully filled pod/plant.

« These are results from a single study but results were consistent across
field pea varieties that reached this growth stage on different dates.

« This is a preliminary recommendation from an ongoing project.

« This application timing is likely a bit late for fungicide applications
targeting Ascochyta. For Ascochyta, a fungicide application is
recommended at full bloom and first pods full-length and flat.

« Results from the fungicide efficacy testing suggest that applications of
Delaro (10 or 12 fl oz/ac) may perform better than Proline against
powdery mildew when applied when first pods are full-length and flat.
Delaro is also effective against Ascochyta.



Management of powdery mildew in field peas

Fungicide application efficacy - conclusions

The most effective fungicides: Delaro @ 12 fl oz/ac
and Proline @ 5.7 fl oz/ac.

* Applied as a single application (prior to disease development or at trace
levels of powdery mildew when peas were in full bloom with the first
pods full-length and flat or partially to fully filled, with a maximum 1 fully
filled pod/plant), Delaro and Proline provided excellent management of
powdery mildew in field peas.

« Delaro was slightly more effective than Proline against powdery mildew
in field peas.

« Both Delaro and Proline exhibited rate responses; higher application
rates were more effective than lower application rates.

* Registered fungicides differed significantly in their efficacy against
powdery mildew. Many products were much less effective than Delaro
and Proline.

« Delaro and Proline are also effective against Ascochyta blight.
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