Optimizing the agronomic performance of chickpeas
under disease pressure

Michael Wunsch, plant pathologist
NDSU Carrington Research Extension Center



The slides in this presentation are available online.

www.ag.ndsu.edu/carringtonrec

Or Google “NDSU Carrington Research Extension Center”

I Carrington Research Exters: % il

< | I C k O n th e “~ C A [ www.agndsu.edu/carrngtonres b
N h F: cs h

ABCUT NDSW

Accessibility

“plant path0|ogy” CARRINGTON RESEARCH EXTENSION CENTER o smmens ) Q

MDSU > Cartington Research Extension Center

.
| I n k Garrington REC Carrington Research Extension Center MU [ Rt Lpeoming(Eyents
Agranorny The Carrington Research Extension Center conducts research and 2013 Glyphosate Resistance
Flant Pathalogy educational programs to enhance the productivity petiti Worksh
and diversity of agriculture in central North Dakota. The research Fel 27, 2013 0:00 AM - 0500 P —
Efnfe"im Hardy Fruit Evaluation effort focuses on traditional crop variety ion, crop i Camington REC
and ive crop cropping systems, oL ents
Livestock irrigation, integration of crop and livestock production, intensive

Livestock Environmental Managerment cow/calf production, beef cattle feeding, feedlot management,

bison nutrition, foundation seedstocks production, and fostering News
Oakes Irrigation Research Site of new : N The central location of
Foundation Seedstacks the Carrington Center is significant in that the research program is 2012 Corn Response to Tillage.
fanil Eertilizer, Row Spacing Video
R s able to address research needs that represent a significant part of
agriculture in North Dakota. Jan 30,2013
MNews
2012 Research Data Available
Events
Jan 30,2013
Staff

Combined Feed Value and
Protein and Energy Calculator
ot 29, 2012

2013 Soybean Performance Test
Invitation

Feb 15, 2012
2013 Corn Performance Test
Invitation

Feb 15, 2012

May 22, 2011
Aug 18, 2011

More news...

Carrington

Research Extension Center

Blaine G. Schatz




Diseases of seeds, seedlings and roots:

Pythium




Pythium

Causal pathogens: Pythium spp.
(oomycete; “water mold”)

Conditions that favor infection:
e Soll moisture: high

« Soll temperatures: wide range of soll
temperatures, but low to moderate soll
temperatures are very high risk

Symptoms:

« Seed decay and damping-off, resulting in poor
stand establishment.




Pythium

Susceptibility:
* Chickpeas >> lentils, field peas

 Chickpeas are highly susceptible.

« Lentils and field peas, while also susceptible, are less
susceptible than chickpeas.

Seed treatments:
o \ery effective.

 Pythium causes losses early In crop
development when the concentration of active
Ingredient in affected tissues Is high.



Pythium

Seed treatment:

metalaxyl (Allegiance FL, Sebring 480, etc.)
mefenoxam (Apron XL)

 Chemical structure and efficacy are very similar
 Low application rate often utilized
« Use high application rate in high-risk situations

ethaboxam (Intego Solo).

 Registered on chickpeas and lentils, not field peas
 On lentils, 0.3 fl oz/cwt application rate recommended
e Best used with metalaxyl or mefenoxam



Diseases of seeds, seedlings and roots:
Rhizoctonia root rot

Photos: Weidong Chen, USDA-ARS
rF .. NW. 7



Rhizoctonia

Susceptibility:
 Chickpeas and lentils > field peas

« Chickpeas and lentils: highly susceptible.

* Field peas, while also susceptible, are less
susceptible than chickpeas or lentils.



Rhizoctonia

Causal pathogen: Rhizoctonia solani
(fungal pathogen)

Conditions that favor infection:
« Soll moisture: moderate to high

e Soll temperatures: low

Symptoms:

 Poor stand establishment due to seed decay and
damping-off

e Rootrot: sunken reddish to dark brown lesions




Rhizoctonia

Seed treatments:
* Very effective.

* Rhizoctonia primarily causes losses early In
crop development when the concentration of
active ingredient in affected tissues is high.



Rhizoctonia: efficacy of seed treatments

Fludioxonil, 1.14 g ai/cwt: Maxim 4ST, Spirato 480ST, etc.

Plant population

Chickpeas Lentils Field Peas
One field trial Three field trials One field trial
plants/ac plants/ac plants/ac

NO PATHOGEN INOCULUM
Seed treatment: metalaxyl or mefenoxam

3467870 ER242,069E

Inoculated with Rhizoctonia solani
Seed treatment: metalaxyl or mefenoxam

41,693 b PACREO35 b HNANAST b

Inoculated with Rhizoctonia solani

Seed treatment: metalaxyl or mefenoxam 50405b 291’3 b 239,580 a

+ fludioxonil, 1.14 g ai/cwt
CV: 23.6 CV: 16.6 CV: 124



Rhizoctonia: efficacy of seed treatments

Fludioxonil, 1.14 g ai/cwt: Maxim 4ST, Spirato 480ST, etc.

Yield

Chickpeas Lentils Field Peas
One field trial Two field trials One field trial
pounds/ac pounds/ac bushels/ac

NO PATHOGEN INOCULUM
Seed treatment: metalaxyl or mefenoxam

Inoculated with Rhizoctonia solani
Seed treatment: metalaxyl or mefenoxam

Inoculated with Rhizoctonia solani
Seed treatment: metalaxyl or mefenoxam
+ fludioxonil, 1.14 g ai/cwt

CV: 7.9



Impact of seed treatment with Apron Maxx RTA (5 fl oz/cwt).
1.14 g fludioxonil + 1.69 g mefenoxam/cwt

Strips of plots planted to treated and non-treated seed, ‘CDC Frontier’ chickpeas.

Carrington, ND (2017).




Rhizoctonia: efficacy of seed treatments

Plant Population

Chickpeas  Chickpeas Lentils Field Peas
Carrington, ND (2016) Carrington, ND (2017) Carrington, ND (2017) Carrington, ND (2017)
plants/ac plants/ac plants/ac plants/ac

NO PATHOGEN INOCULATION

ApronMaxx RTA 5.0 fl oz/cwt  |No Data 9 388,306 BEN278,962 W

mefenoxam + fludioxonil

EApronMaxx RTA 5.0 fl oz/cwt 50,405 b 8 28,003 d BN95,210 d Pzl a

mefenoxam + fludioxonil

< Vibrance Maxx 5.0 fl oz/cwt a be

mefenoxam + fludioxonil + sedaxane

3" N301,897

--- Inoculated with Rhizoctonia solani



--- Inoculated with Rhizoctonia solani -----

Rhizoctonia: efficacy of seed treatments

NO PATHOGEN INOCULATION

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

Vibrance Maxx 5.0 fl oz/cwt

mefenoxam + fludioxonil + sedaxane

Yield

Chickpeas  Chickpeas Lentils Field Peas
Carrington, ND (2016) Carrington, ND (2017) Carrington, ND (2017) Carrington, ND (2017)
pounds/ac pounds/ac pounds/ac bushels/ac

No Data 845 ab

42
a 46 ab




Rhizoctonia: efficacy of seed treatments

Plant Population

Chickpeas  Chickpeas Lentils Field Peas

Carrington, ND (2016) Carrington, ND (2017) Carrington, ND (2017) Carrington, ND (2017)
plants/ac plants/ac plants/ac plants/ac

NO PATHOGEN INOCULATION

ApronMaxx RTA 5.0 fl oz/cwt a
mefenoxam + fludioxonil

i ApronMaxx RTA 5.0 fl oz/cwt a
mefenoxam + fludioxonil

« Vibrance Maxx 5.0 fl oz/cwt =
mefenoxam + fludioxonil + sedaxane

X Vibrance Maxx 5.0 fl oz

d

+ Mertect 0.47 fl oz/cwt

mefenoxam + fludioxonil + sedaxane + thiabendazole

--- Inoculated with Rhizoctonia solani



--- Inoculated with Rhizoctonia solani -----

Rhizoctonia: efficacy of seed treatments

NO PATHOGEN INOCULATION

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

Vibrance Maxx 5.0 fl oz/cwt

mefenoxam + fludioxonil + sedaxane

Vibrance Maxx 5.0 fl oz
+ Mertect 0.47 fl oz/cwt

mefenoxam + fludioxonil + sedaxane + thiabendazole

Yield

Chickpeas  Chickpeas Lentils Field Peas
Carrington, ND (2016) Carrington, ND (2017) Carrington, ND (2017) Carrington, ND (2017)
pounds/ac pounds/ac pounds/ac bushels/ac
a 45 ab
Y 42 b



Rhizoctonia: efficacy of seed treatments

Plant Population

Chickpeas  Chickpeas Lentils Field Peas

Carrington, ND (2016) Carrington, ND (2017) Carrington, ND (2017) Carrington, ND (2017)
plants/ac plants/ac plants/ac plants/ac

NO PATHOGEN INOCULATION

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

| ApronMaxx RTA 5.0 fl oz/cwt 28,003 o (95210 o PEIENN 4

mefenoxam + fludioxonil

Vibrance Maxx 5.0 fl oz/cwt

mefenoxam + fludioxonil + sedaxane

Vibrance Maxx 5.0 fl oz
+ Mertect 0.47 fl oz/cwt

mefenoxam + fludioxonil + sedaxane + thiabendazole

Obvius 5.9 fl oz/cwt

metalaxyl + pyraclostrobin + fluxapyroxad

182,952 135,036 [N 309,893ME1M306,698

--- Inoculated with Rhizoctonia solani



--- Inoculated with Rhizoctonia solani -----

Rhizoctonia: efficacy of seed treatments

NO PATHOGEN INOCULATION

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

ApronMaxx RTA 5.0 fl oz/cwt

mefenoxam + fludioxonil

Vibrance Maxx 5.0 fl oz/cwt

mefenoxam + fludioxonil + sedaxane

Vibrance Maxx 5.0 fl oz
+ Mertect 0.47 fl oz/cwt

mefenoxam + fludioxonil + sedaxane + thiabendazole

Obvius 5.9 fl oz/cwt

metalaxyl + pyraclostrobin + fluxapyroxad

Yield

Chickpeas  Chickpeas Lentils Field Peas
Carrington, ND (2016) Carrington, ND (2017) Carrington, ND (2017) Carrington, ND (2017)
pounds/ac pounds/ac pounds/ac bushels/ac

No Data 845 ab

Y 42 b
N 46 ab
¥ 51
¥ 50 ab




Ascochyta blight

of chickpeas

1. Sources of Ascochyta disease outbreaks

A subject of critical importance given increases in
chickpea acreage, new chickpea producers




Review

Etiology — Ascochyta of lentils, field peas, and chickpeas

Different pathogens cause
Ascochyta on chickpeas,
field peas, and lentils.

e the causal pathogens are
different for each crop

... but the biology of each
pathogen is similar



Initial introduction of Ascochyta blight

Transmission of disease from infected seed to seedlings.

Seeds within diseased pods are
often infected with Ascochyta

@

lllustration adapted from Kaiser 1997 Can. J. Plant Pathology 19(2):214-224



Local, in-season movement of Ascochyta

Spores produced on diseased tissue

Spores produced on disease lesions move short
distances via splash dispersal, wind-driven rain




Long-distance movement of Ascochyta

Spores produced on overwintered crop residues

Pseudothecium

lllustration: Kaiser 1997 Can. J. Plant Pathology 19(2):214-224

Sexually produced
ascospores are
produced on
overwintered
Infested residues.

Can be carried aloft
by air currents



Long-distance movement of Ascochyta

Spores produced on overwintered crop residues

The release of ascospores from

overwintered residues can be significant:
200-1,600 ascospores/mm? per day recorded in Pacific NW

Genesee, ID Genesee, ID Pullman, WA
1985-1986 1986-1987 1986-1987
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Trapero-Casas and Kaiser 1992. Phytopathology 82:1261-1266.



Long-distance movement of Ascochyta

Spores produced on overwintered crop residues

Ascospores produced on residues
can impact fields miles away.

Pseudothecium

lllustration and images: Kaiser 1997 Can. J. Plant Pathology 19(2):214-224



Long-distance movement of Ascochyta

The experience from Washington and Idaho

Pre-1983: No Ascochyta blight known to occur
In Washington or ldaho

1983:. Ascochyta blight observed in chickpea
variety trials in Pullman, WA

SOURCE:

Walter J. Kaiser

Plant pathologist (retired), USDA-ARS in Prosser, WA
Kaiser 1997. Can. J. Plant Pathology 19(2):214-224



Long-distance movement of Ascochyta

The experience from Washington and Idaho

1984: Ascochyta blight observed in 23 of 30
commercial chickpea production fields in
northern Idaho W WS L g

Pullman, WA
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1987. Over 50% of the chickpea crop In
Washington and Idaho severely
Impacted by Ascochyta blight



Persistence of Ascochyta in the soll
Disease transmission from residues directly to a new crop

When crop rotation
Intervals are short,
Ascochyta can be
directly transmitted,
Infested residues to
new crops

Infested trash

Illustration adapted from Kaiser 1997 Can. J. Plant Pathology 19(2):214-224



Disease transmission from Ascochyta-infected
chickpea residues can occur for at least 4 years after harvest

Transmission of Ascochyta blight from residues / infested soill

_
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Ascochyta lesions per pot
(4 plants)

Ascochyta-infected chickpea leaf residues
Saskatoon, Saskatchewan - heavy clay loam soill
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Transmission of Ascochyta blight from residues / infested soill

Disease transmission from Ascochyta-infected

chickpea residues can occur for at least 4 years after harvest

Ascochyta lesions per pot
y (4 plants) Perp
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Ascochyta-infected chickpea stem residues
Saskatoon, Saskatchewan - heavy clay loam soill
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Ascochyta blight management

chickpeas

Select a variety partially resistant to Ascochyta

Clean seed
Long crop rotation intervals

More rigorous fungicide usage may be needed
when Ascochyta outbreaks occurred in last 1-2
years within region




Ascochyta blight management

Differences in Ascochyta susceptibility across varieties

Ascochyta  Yield

bloom through maturity =~ 13.5% moisture
0-100 Ibs/ac

‘Sierra’

CDC ‘Frontier’ 18 =

15 =

CVv:14.0 CV: 19.2

Field trial location: Sykeston, ND (13 miles northwest of Carrington)  Year: 2015
Fungicides: All varieties received three applications of Proline (5.7 fl oz/ac) + NIS.

CDC ‘Alma’




Fungicide efficacy — Ascochyta blight

chickpeas

With the development of resistance to the Qol fungicides,
four primary fungicide modes of action are available for
managing Ascochyta blight.

DMI (FRAC 3): Proline

SDHI (FRAC 7): Endura, Vertisan, and premix fungicides
FRAC 29: Omega (chickpeas only)

MULTI-SITE ACTIVITY (FRAC M): principally chlorothalonil
(Bravo Weatherstik, Echo 720, etc.)



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Endura

Under
moderate
disease
pressure,
Endura has
been equally
effective as
Proline.

Endura 70WG:
boscalid
mode of action: SDHI

Proline 480SC:
prothioconazole
mode of action: DMI

‘Sierra’ ‘CDC Frontier’
Carrington, ND Williston, ND
2010 2013

ASCOCHYTA SEVERITY (% of canopy, end of the season)
Proline 5.0 fl oz/ac

Non-treated control b b
4 af16 a
4 a|NOT EVALUATED
Proline 5.7 fl oz/ac | 4 af18 a

Endura 6.0 oz/ac

YIELD (Ibs/ac)
Non-treated control

555 1448 »

Endura 6.0 oz/ac Eyg4s a 2
Proline 5.0 fl oz/ac gt a| NOT EVALUATED
Proline 5.7 fl oz/ac Ef:¥4\. a a

cv: 11.8

DATA: M. Wunsch, T. Tjelde, B. Schatz; NDSU Carrington and Williston Research Extension Centers



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Endura

Under severe
disease
pressure,
Endura has
been less
effective than
Proline.

Endura 70WG:
boscalid
mode of action: SDHI

Proline 480SC:
prothioconazole
mode of action: DMI

‘Sierra’ ‘CDC Xena’
Carrington, ND Minot, ND
2009 2011

ASCOCHYTA SEVERITY (% of canopy, end of the season)
Non-treated control

Endura 6.0 oz/ac
Proline 5.0 fl oz/ac | 16
Proline 5.7 fl oz/acf 9 a| NOT EVALUATED

Cv: 37.2 3.3

YIELD (lbs/ac)
Non-treated control | 0 d

Endura 6.0 oz/ac {114 c
Proline 5.0 fl oz/ac j}:r#:
Proline 5.7 fl oz/ac kt:y41,

cv. 188
DATA: B. Schatz, E. Aberle, M. Wunsch, J. Pederson; NDSU Carrington and North Central Research Extension Centers

b

a



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Priaxor

Due to Qol resistance,
Priaxor Is essentially a SDHI fungicide when applied
to chickpeas to manage Ascochyta blight.

Active ingredients in Priaxor:
e pyraclostrobin (Qol)
o fluxapyroxad (SDHI)



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Priaxor

Ascochyta  Yield

late pod-fill 13.5% moisture

% severity bs/ac
Nor-veated BF :
z.ga:‘fg;/ac 47 2
g?#%i/ac 42 2

CV:10.0 CV.9.8
Combined analysis across four field trials (Carrington and Williston, ND)



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Priaxor

Ascochyta  Yield

late pod-fill 13.5% moisture

% severity Ibs/ac
Non-treated b
control
Priaxor 1 4 3
6.0 fl oz/ac
Proline
5.7 fl oz/ac 1 6

CV:10.0 C\L 7.6
Combined analysis across three field trials (Carrington and Williston, ND)



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Priaxor

4 fl oz/ac Priaxor [ 6 fl oz/ac Priaxor

Field trials
(number)

O=2PMDOhrroo~

e

B 5 fl oz/ac Proline M 5.7 fl oz/ac Proline

Field trials
(number)
O=2NWhA,nno-

25- 37.5- 050- 625- 75- 87.5-
375 50 625 75 875 100

Reduction in Ascochyta (%)
from fungicide application



Fungicide efficacy — chickpea Ascochyta

SDHI fungicides (FRAC 7) - Priaxor

4 fl oz/ac Priaxor W 6 fl oz/ac Priaxor

Field trials
(number)

i BN A0

B 5 fl oz/ac Proline M 5.7 fl oz/ac Proline

O=MNWRALOOO~

Field trials
(number)
O=PNW,ALONO~

750- 1000- 1250- 1500- 1750- >2000
1000 1250 1500 1750 2000

Yield increase (lbs/ac)
from fungicide application



Fungicide efficacy — chickpea Ascochyta

FRAC M fungicide - chlorothalonil

‘CDC Frontier’ ‘CDC Orion’

Carrington, ND Carrington, ND
2015 2016

ASCOCHYTA SEVERITY (% of canopy, end of the season)
Non-treated control ks

Proline 5.7 fl oz/ac [\,
Proline 5.0 fl oz/ac + Bravo WS 1.38 pt/ac [k
Proline 5.7 fl oz/ac + Bravo WS 1.38 pt/ac [NorevaLuateD a

cv: 10.8 26

a|[NOT EVALUATED

YIELD (Ibs/ac)
Non-treated control 12 196 c

Proline 5.7 fl oz/ac L)\, 1043 »
Proline 5.0 fl oz/ac + Bravo WS 1.38 pt/ac PLILR a[NOT EVALUATED
Proline 5.7 fl oz/ac + Bravo WS 1.38 pt/ac |vorevaLuatep

cv: 175 25.2

b

a

DATA: Michael Wunsch, Michael Schaefer, Suanne Kallis, and Billy Kraft; NDSU Carrington Research Extension Center



Thank you!

Research funded by:
North Dakota Crop Protection Product Harmonization Board & Registration Board,
Northern Pulse Growers Association,
BASF, Arysta, Syngenta, Bayer, DuPont
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