Improving disease management

In chickpeas and field peas

Ascochyta blight — chickpeas, field peas
Fusarium, Aphanomyces root rots — field peas
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Managing
Qol-resistant
Ascochyta In
chickpeas

Pathogen: Ascochyta rabiei

TIMELINE:
2007:
2008:

laboratory confirmation of Qol resistance
loss of efficacy in Carrington field trials




Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Endura (FRAC 7)

Hofflund (2013) Carrington (2010) Carrington (2009) Minot (2011)
CDC ‘Frontier’ ‘Sierra’ ‘Sierra’ CDC ‘Xena’
Three fungicide applications Four fungicide applications Three fungicide applications Four fungicide applications

Spray droplet size: fine Spray droplet size: very fine Spray droplet size: fine Spray droplet size: fine
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Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Endura (FRAC 7)

Carrington (2009) Minot (2011)
‘Sierra’ CDC Xena’

Four fungicide applications
Spray droplet size: fine

Hofflund (2013) Carrington (2010)
CDC ‘Frontier’ ‘Sierra’

Three fungicide applications Four fungicide applications Three fungicide applications
Spray droplet size: fine Spray droplet size: very fine Spray droplet size: fine

Chickpea yield (pounds/acre; 13.5% moisture)
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Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Delaro (FRAC 3,11)

Delaro should be applied with
supplemental Proline

5.0 fl oz/ac Proline =
/1 g/ac prothioconazole

5.7 fl oz/ac Proline =
81 g/ac prothioconazole

12 fl oz/ac Delaro =
63 g/ac prothioconazole



Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Priaxor (FRAC 7,11)

Carrington (2012) Hofflund (2012) Hofflund (2013) Carrington (2018)  Carrington (2015)
CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Alma’

Four fung. applications Three fung. applications Four fung. applications Four fung. applications
Spray droplet size: fine Spray droplet size: fine Spray droplets: medium Spray droplet size: fine

Three fung. applications
Spray droplet size: fine

Ascochyta severity (0-100; bloom through maturity)
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Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Priaxor (FRAC 7,11)

Carrington (2012) Hofflund (2012) Hofflund (2013) Carrington (2018)  Carrington (2015)
CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Alma’

Three fung. applications Four fung. applications Three fung. applications Four fung. applications Four fung. applications
Spray droplet size: fine Spray droplet size: fine Spray droplet size: fine Spray droplets: medium  Spray droplet size: fine

Chickpea yield (pounds/acre; 13.5% moisture)

Spray volume:

CV: 6.6 CV: 16.9 CV: 114 CV: 140 CV: 155
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Performance of Proline relative to Ascochyta pressure in chickpeas
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‘CDC Frontier’, ‘CDC Alma’, ‘CDC Orion’ and 'Sierra’ kabuli chickpeas
Carrington and Hofflund, ND (2008-2018)

Proline 5.7 fl oz/ac

yield = 66.82x - 0.6804x? o
R?=0.2826

Maximum yield response:

Ascochyta pressure =49.1
(0-100 scale)
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Ascochyta disease pressure (0-100)
Ascochyta severity in the non-treated control
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Performance of Priaxor relative to Ascochyta pressure in chickpeas

‘CDC Frontier’, ‘CDC Alma’, and ‘CDC Xena'’ kabuli chickpeas
Carrington and Hofflund, ND (2011-2018)

4000, Priaxor 6.0 fl oz/ac

yield = 52.683x - 0.5696Xx?
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Performance of Priaxor relative to Ascochyta pressure in chickpeas

‘CDC Frontier’, ‘CDC Alma’, ‘CDC Orion’ and ‘CDC Xena’ kabuli chickpeas
Carrington and Hofflund, ND (2011-2018)

4000, Priaxor 4.0 fl oz/ac

yield = 59.645x - 0.6755x?
R? =0.7807

3500
3000

Maximum yield response:
Ascochyta pressure =44.1
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Performance of Proline relative to Ascochyta pressure in chickpeas

‘CDC Frontier’, ‘CDC Alma’, ‘CDC Orion’ and 'Sierra’ kabuli chickpeas
Carrington and Minot, ND (2007-2018)

4000, Proline 5.0 fl oz/ac

yield =107.19x - 1.3507x?
R? =0.4498

3500

Maximum yield response:
3000 Ascochyta pressure = 39.7

(0-100 scale)
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Performance of Endura relative to Ascochyta pressure in chickpeas

‘CDC Frontier’, ‘CDC Xena’, and 'Sierra’ kabuli chickpeas
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Increase in Yield (lbs/ac)
conferred by the fungicide

Carrington, Minot and Hofflund, ND (2009-2013)

Endura 6.0 oz/ac

yield = 101.31x - 1.4264x?

R?=0.4701

Maximum yield response:
Ascochyta pressure =35.5

(0-100 scale)
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Performance of Omega relative to Ascochyta pressure in chickpeas

‘CDC Frontier’, ‘CDC Alma’, ‘CDC Xena’ and 'Sierra’ kabuli chickpeas
Carrington and Hofflund, ND (2011-2018)

4000, Omega 13-14 fl oz/ac

yield = 57.25x - 0.7102x?
R?=0.8340
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Maximum yield response:

Ascochyta pressure = 40.3
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Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Proline + Bravo WS (FRAC 3, M)

Carrington (2018)  Carrington (2018)  Carrington (2018)  Carrington (2015)  Carrington (2016)
CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Alma’ CDC ‘Orion’

Four fung. applications Four fung. applications Five fung. applications Five fung. applications Six fung. applications
Spray droplets: medium  Spray droplets: medium  Spray droplets: fine Spray droplets: fine Spray droplets: fine

Ascochyta severity (0-100; bloom through maturity)

Spray volume
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Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Proline + Bravo WS (FRAC 3, M)

Carrington (2018)  Carrington (2018)  Carrington (2018)  Carrington (2015)  Carrington (2016)
CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Alma’ CDC ‘Orion’

Four fung. applications Four fung. applications Five fung. applications Five fung. applications Six fung. applications
Spray droplets: medium  Spray droplets: medium  Spray droplets: fine Spray droplets: fine Spray droplets: fine
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Ascochyta management in chickpeas:

Proline (FRAC 3) vs. Proline + Bravo WS (FRAC 3, M)

Ascochyta Yield
bloom to late pod-fill 13.5% moisture
0-100 pounds/acre

Proline 5.7 fl oz/ac + NIS (Preference) 0.125% v/v

Non-treated control 5Y4}

Droplet size: Fine
TT110015, 60 psi 27

Droplet size: Medium
P TT11003, 50 psi 22

Droplet size: Very Coarse
P TT1%06, 40 psi 22

O QO QO T

CV: 15.8 CV: 114
Proline 5.7 fl oz/ac + Bravo WS 1.38 pt/ac + NIS

Non-treated control Y5

Droplet size: Fine
TT110015, 60 psi

Droplet size: Medium 21
TT11003, 50 psi

Droplet size: Very Coarse
TT11006, 40 psi

O O QO T

CV: 10.4 CV: 8.6

Driving speed: 3.6 mph Spray volume: 15 gal/ac
Calibrated pulse widths: TT110015 = 100%; TT11003 = 42%; TT11006 = 24%



Ascochyta management in chickpeas:

Priaxor (FRAC 7,11) vs. Priaxor + Bravo WS (FRAC 7, 11, M)

Carrington (2017) Carrington (2018) Carrington (2018)
CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’

Five fung. applications Four fung. applications Four fung. applications
Spray droplet size: medium Spray droplet size: medium Spray droplet size: medium

Spray volume CV: 8.1 CV: 14.1 CV: 15.8
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Ascochyta management in chickpeas:

Priaxor (FRAC 7,11) vs. Priaxor + Bravo WS (FRAC 7, 11, M)

Carrington (2017) Carrington (2018) Carrington (2018)
CDC ‘Frontier’ CDC ‘Frontier’ CDC ‘Frontier’

Five fung. applications Four fung. applications Four fung. applications
Spray droplet size: medium Spray droplet size: medium Spray droplet size: medium

Spray volume CV: 9.8 CV. 6.6 Cv: 7.8
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Managing
Qol-resistant
Ascochyta In
field peas

Pathogen: Ascochyta pinodes

TIMELINE:
2010:
2016:
2017
2018:

laboratory confirmation of Qol resistance - Canada

loss of efficacy in Carrington field trials

first report of a loss of efficacy, commercial production — North Dakota
laboratory confirmation of Qol resistance — North Dakota



Ascochyta blight of field peas: Qol resistance

FUNGICIDE
EFFICACY,
2010-2018:

Headline
(FRAC 11)

6.0 fl oz/ac

Spray volume

2010:
17 gal/ac

2011-2013:
17.5 gal/ac

2014-2018:
15 gal/ac

Study locations:

2011-2018:

Carrington, ND

2010:
Newburg, ND

- 70
e
E\ 60
o2 _ 50
Qe
e
Cgm
£< 230
coE
S8 20
—= o
VE210
- O
k- 0
o
18
15
o
k-
2512
Se
S95 0
£
B2
wcs 6
2
o‘% 3
£8
0

AVERAGE
DISEASE =
REDUCTION,
2010-2015:
AVERAGE
27.4% DISEASE
¢ REDUCTION,
° ° 2016-2018:
° 3.2%
[¢]
o
i 4
@
2010 2011 2012 2013 2014 2015 2016 2017 2018
AVERAGE o
INCREASE ®
IN YIELD,
2010-2015:
80 bu/ac ! AVERAGE
o IMPACT
ON YIELD,
g o 2016-2018:
-1.3 bu/ac
[e]
. e g

2010 2011 2012 2013 2014 2015 2016 2017 2018



-'f{' » Ascochyta management in field peas:

& @2 Proline (FRAC 3) vs. Endura, Vertisan (FRAC 7)

b Carrington (2011) Carrington (2012) Carrington (2018)
‘DS Admiral’ ‘DS Admiral’ ‘DS Admiral’

Il Ascochyta severity (percent; late pod-fill)
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Ascochyta management in field peas:

Proline (FRAC 3) vs. Endura, Vertisan (FRAC 7)

Carrington (2011) Carrington (2012) Carrington (2018)
‘DS Admiral’ ‘DS Admiral’ ‘DS Admiral’

NOT TESTED

44

48
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Non-treated :

CV: 79 CV: 6.
Spray volume

2011-2012:
17.5 gal/ac

6.0 oz/ac

VERTISAN

6.0 oz/ac

VERTISAN

6.0 oz/ac

VERTISAN

2018:
15 gal/ac

5.7 fl oz/ac
ENDURA
20.0 fl oz/ac
5.7 fl oz/ac
ENDURA
20.0 fl oz/ac
5.7 fl oz/ac
ENDURA
20.0 fl oz/ac

Non-treated
PROLINE
Non-treated
PROLINE
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Spray volume

2011-2012:
17.5 gal/ac
2014:

15 gal/ac
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‘Nette’
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‘Nette’
CV: 185

Ascochyta severity (%)
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‘Nette’

All studies: 15 gal/ac

Spray volume




Ascochyta management in field peas:

Proline (FRAC 3) vs. Miravis TOP (FRAC 7, 3)

Carrington (2015) Carrington (2018)
Viper’ ‘DS Admiral’

Ascochyta (% of canopy)

Non-treated control [s}s’

Not tested

Miravis TOP 13.7 fl oz/ac || “ 7/ a
CV: 211 CV:14.6

Yield (bushels/acre)

43
48
46

Proline 5.7 fl oz/ac

Spray volume Non-treated control

Both studies:
15 gal/ac

Proline 5.7 fl oz/ac | Not tested

Miravis TOP 13.7 fl oz/ac a
CV:4.3 CV: 9.2
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