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Fusarium & Aphanomyces root rots of field peas: Impact of crop rotation

Carrington, ND  Ex{El11 90 _
2018 Population Root Rot Yield

6 nodes 10 nodes 13.5% moisture
plants/acre % severity bushels/acre

Field with a history of
severe field pea root rot

sttt 223 0764 53 328 b
dior bl 240,209 & 44 337 ab
kit 219,901 183 39 338 2

Four-year rotation 4 4

peas/wheat/flax/wheat 222 ) 930 ab ab [No Data
P>F. 0.0237 P>F: 0.0354 P>F: 0.0764
CVv:83 CV:16.0 CV: 18.3

Variety: ‘Salamanca’ (yellow-cotyledon type) Seeding rate: 300,000 pure live seeds/acre

Within-column means followed by different letters are significantly different: P< 0.05 (plant population, root rot), P<0.10 (yield), Tukey multiple comparison procedure.



Fusarium & Aphanomyces root rots of field peas:
Impact of fungicide seed treatment across crop rotation treatments

Carrington, ND
2018

Field with a history of severe field pea root rot Plant

Population Root Rot Yield

6 nodes 10 nodes 13.5% moisture
plants/acre % severity bushels/acre

220,86814.6

Seed Treatment

metalaxyl + imidacloprid
Allegiance 0.2 fl oz/cwt + Gaucho 1.6 fl oz/cwt
target. Pythium, insect pests

metalaxyl + imidacloprid +
prothioconazole + penflufen

Allegiance 0.2 fl oz/cwt + Gaucho 1.6 fl oz/cwt
+ Evergol Energy 1.0 fl oz/cwt

target: Pythium, Rhizoctonia, Fusarium, insect pests

228726145

metalaxyl + imidacloprid +
prothioconazole + penflufen + ethaboxam

Allegiance 0.2 fl oz/cwt + Gaucho 1.6 fl oz/cwt
+ Evergol Energy 1.0 fl oz/cwt + Intego Solo 0.2 fl oz/cwt

target: Pythium, Rhizoctonia, Fusarium,
Aphanomyces, insects

d

230,033843

P>F: 0.1297 P>F:0.2900 P>F:0.0803
CVv:8.3 CVv:16.0 CV:18.3

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 300,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.10; Tukey multiple comparison procedure)



Fusarium & Aphanomyces root rots of field peas: Impact of crop rotation

Hettinger, ND Plant
2018 Population
4-5 nodes

Field with no previous
plants/acre

field pea production

Two-year rotation

peas/wheat 1 43, 264

Four-year rotation

peas/wheat/wheat/wheat 1 41 ,71 5

Four-year rotation

Peas/whgat/canola/wheat 1 43 g 070

Four-year rotation

peas/wheat/flax/wheat 1 48 ’ 878

P>F: 0.7888
CV: 91

Variety: ‘Bridger’ (yellow-cotyledon type)

Root Rot

bloom initiation
% severity

1.7
1.2

1.9
1.7

P>F:0.1230
CV:30.3

Seeding rate: 300,000 pure live seeds/acre

Yield

13.5% moisture
bushels/acre

P>F: 0.1409
CVv:10.7

Within-column means followed by different letters are significantly different: P< 0.05, Tukey multiple comparison procedure.



Aphanomyces root rot of field peas:

Biology

Causal pathogen: Aphanomyces euteiches
(an oomycete; “water mold”)

Conditions that favor infection:
e Soil moisture: high
e Soil temperature: high
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Pathogen growth (inches/day)

Pfender and Hagedorn 1982 40 54 68 82 97
Phytopathology 72:306-310 Temperature (°F)



Aphanomyces root rot of field peas: Impact of planting date

No-till production — Carrington, ND

2018 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)

Plant Wilted _

Population Root Rot Plants Yield

6-8 nodes 7-11 nodes late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

April 30 iG] a 10 -

May 10 [EZeiEr a b

May 21 KRR - o
P>F: 0.4832 P>F: <0.0001 P>F: 0.0001 P>F: < 0.0001
CV: 8.2 CV: 145 CV. 8.6 CV: 10.1

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 385,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



Aphanomyces root rot of field peas: Planting date studies (2018)
Impact of soil temperature on root rot severity

2018 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)
Carrington, ND. Data from study conducted under no-till production.

75
65

55

()] - .

& 45 Early Planting Date (April 30)
__ EMERGENCE & VEGETATIVE GROWTH MATURATION
2
0o 75
D
: N
= 0
s g o
m [&]

Q_fj 55

E:c; 45 Intermediate Planting Date (May 10)
S @ EMERGENCE & VEGETATIVE GROWTH MATURATION
A e

® 75

w

® 65

55
45 Late Planting Date (May 21)
EMERGENCE & VEGETATIVE GROWTH
MAY JUNE JULY

30 5 10 16 20 25 30 5 10 15 20 25 30 5 10 15 20 25 30



Aphanomyces root rot of field peas: Impact of planting date

Conventional tillage — Carrington, ND

2018 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)

Plant Wilted _

Population Root Rot Plants Yield

6-8 nodes 7-11 nodes late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

April 30 HEEE] a 12 - 3
May 10 pgRfibs a b b
May 21 RZIGR:ZYA - 20

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 385,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



Aphanomyces root rot of field peas: Planting date studies (2018)
Relationship between soil temperature and root rot severity

2018 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)
Carrington, ND. Data from no-till and conventional-till production.

o0
o

(%)
h
‘ ]

~

o o
e

"

Root rot severity
mid-vegetative growt
W BN (d) (o} ]
o o o
o

N
o

45 50 99 60 65 70

Soil Temperature ('F)
2 inches deep; average temperature, 7-day period after planting



Aphanomyces root rot of field peas: Planting date studies (2018)
Relationship between soil temperature and wilt symptom development

2018 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)
Carrington, ND. Data from no-till and conventional-till production.
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Aphanomyces root rot of field peas: Planting date studies (2018)
Relationship between soil temperature and yield

2018 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)
Carrington, ND. Data from no-till and conventional-till production.
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Aphanomyces root rot of field peas: Impact of planting date

No-till production — Carrington, ND

2017 Field with history of severe field pea root rot (Aphanomyces & Fusarium, Aphanomyces predominant)

Plant Wilted Field Pea

Population Root Rot Plants Yield

4-7 nodes 4-8 nodes late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

April 17 p2Esvvid a |5y

May 2 pkielle]a [5]8

May 15 PIIEYY o fif: 13

P>F: 0.2954 P>F: 0.0005 P>F:0.0031 P>F: < 0.0001
CV:18.8 LN 12T CV:26.3 CV:14.4

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 300,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



Aphanomyces root rot of field peas:

Efficacy of seed treatments

Seed treatments:
e Metalayxl and mefenoxam: ineffective.

« Ethaboxam (Intego Solo): registered on lentils
and chickpeas.

Control of Aphanomyces with seed treatments is difficult:

 Aphanomyces root rot develops during vegetative growth
and bloom, when the concentration of fungicide active
Ingredients in the target tissues (tap root, epicotyl) is low.



Aphanomyces root rot of field peas:

Efficacy of seed treatments

Intego Solo
combined analysis across nine field pea studies

active ingredient: ethaboxam

Plant
Population Root Rot Yield
plants/ac % severity bushels/ac

BASE SEED TREATMENT
Evergol Energy 1.0 fl oz/cwt +
Gaucho 1.6 fl oz/cwt

327,300 E§59

Intego Solo 0.2 fl oz/cwt
+ BASE SEED TREATMENT

327,339 E§60

Intego Solo 0.3 fl oz/cwt
+ BASE SEED TREATMENT

330,398 EX61

CV: 3.9 CV: 5.9 CV: 56



Fusarium root rot:

Biology

Causal pathogens:
e Fusarium spp. (fungal pathogens)

Conditions that favor infection:

e Soll moisture: low to high
e Soll temperatures: high




Fusarium root rot:
Biology

Symptoms:

When soil temperatures are high prior to emergence:
Poor stand establishment due to seed decay
and damping-off

Root rot: lesions that are initially brick-red to
brown and later necrotic

Wilt: plants yellowing from the bottom up




Fusarium root rot of field peas: Impact of planting date

Direct-seeded — Carrington, ND

2018 Inoculated with Fusarium solani, F. avenaceum. Symptoms suggest Aphanomyces pressure was low.

Plant Wilted _

Population Root Rot Plants Yield

6-7 nodes bloom initiation late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

15 a§1a [E,
45

April 29 priiasl a

May 10 p@2:xila

May 21 PEGREEE] 2 b 39
P>F: 0.7105 P>F: <0.0001 P>F: 0.0002 P>F: 0.0016
CV:75 CV: 211 CV:51.0 CV:8.5

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 308,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



Fusarium root rot of field peas: Impact of planting date
Direct-seeded — Carrington, ND

2018 Inoculated with Fusarium solani, F. avenaceum. Symptoms suggest Aphanomyces pressure was low.
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Fusarium root rot of field peas: Impact of planting date

Conventional tillage — Carrington, ND

2018 Inoculated with Fusarium solani, F. avenaceum. Symptoms: Aphanomyces pressure likely moderate.

Plant Wilted _

Population Root Rot Plants Yield

5-8 nodes early bloom late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

April 29 vk bBN2(0 -

May 10 [l a b

May 21 EX[OREPA - b
P>F: 0.0047 P>F:0.0067 P>F:0.0012 P>F:0.0230
CV:10.7 CV: 283 CV: 28.6 CV: 8.0

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 308,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



Fusarium root rot of field peas: Impact of planting date

No-till production — Williston, ND

2018 Inoculated with Fusarium solani, F. avenaceum. Aphanomyces pressure unknown.

Plant Wilted _

Population Root Rot Plants Yield

3 nodes bloom initiation late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

April 26 PAKNSER a
May 7 [lelels a

May 16 PR[PLD] -

P>F: 0.0847 P>F:0.0070 P>F.0.1748 P>F:0.0019
CV:9.7 CV:14.1 CV:40.9 CV:8.0

Variety: ‘DS Admiral’ (yellow-cotyledon type) Seeding rate: 330,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



Fusarium root rot of field peas: Planting date studies (2018)
Relationship between soil temperature and root rot severity

2018 Field peas inoculated with Fusarium solani, F. avenaceum. Aphanomyces pressure low to moderate.
Carrington and Williston, ND. Data from no-till and conventional-till production.
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Aphanomyces root rot of field peas: Planting date studies (2018)
Relationship between soil temperature and wilt symptom development

2018 Field peas inoculated with Fusarium solani, F. avenaceum. Aphanomyces pressure low to moderate.
Carrington and Williston, ND. Data from no-till and conventional-till production.
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Aphanomyces root rot of field peas: Planting date studies (2018)
Relationship between soil temperature and yield

2018 Field peas inoculated with Fusarium solani, F. avenaceum. Aphanomyces pressure low to moderate.
Carrington and Williston, ND. Data from no-till and conventional-till production.
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Fusarium root rot of field peas: Impact of planting date

Direct-seeded — Carrington, ND

2017 Inoculated with Fusarium spp. Symptoms suggest Aphanomyces pressure was low.

Plant Wilted _

Population Root Rot Plants Yield

4-6 nodes early bloom late pod-fill 13.5% moisture
Planting Date plants/acre % severity % incidence bushels/acre

April 17 pEERE b
May 2 [eZ0s)ab

May 15 [EXZXIN =

o a a
bZa

P>F:0.0415 P>F: <0.0001 P>F: 0.2624 P>F: 0.9978
CV:6.8 CV:13.9 CV:45.8 CV:6.7

Variety: ‘Abarth’ (yellow-cotyledon type) Seeding rate: 330,000 pure live seeds/acre
Within-column means followed by different letters are significantly different (P< 0.05; Tukey multiple comparison procedure)



LENTILS - Impact of planting date on Fusarium root rot

Direct-seeded — Carrington, ND

2018 Inoculated with Fusarium spp. Symptoms suggest Aphanomyces pressure was low.

Plant Wilted _

Population Root Rot Plants Yield

6-8 nodes bloom initiation late bloom 13.5% moisture
Planting Date plants/acre % severity % incidence pounds/acre

Yol 4|4 8400,825 E

May 10 [[elsHeZE) a

May 21 Zlrg:lra-

P>F:0.1882 P>F: 0.0004 P>F: <0.0001 P>F: <0.0001
CV:11.0 CV: 26.2 CV: 56.9 CV:11.6
Variety: CDC ‘Impress’ (medium-green type) Seeding rate: 488,000 pure live seeds/acre

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



LENTILS: Impact of planting date on Fusarium and Aphanomyces root rots

Conventional tillage — Carrington, ND

2018 Inoculated with Fusarium spp. Significant Aphanomyces pressure impacted portions of the study.

Plant Wilted _

Population Root Rot Plants Yield

6-8 nodes bloom initiation late bloom 13.5% moisture
Planting Date plants/acre % severity % incidence pounds/acre

April 28 fhtisrAN a

May 10 [xisheckR a ab

May 21 KZRREK] - 788 b

P>F:0.7212 P>F. 0.6975 P>F: 0.6983 P>F: 0.0092
CV: 154 CV:16.3 CV: 98.9 CV: 154
Variety: CDC ‘Impress’ (medium-green type) Seeding rate: 488,000 pure live seeds/acre

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

Research funded by:
Northern Pulse Growers Association
North Dakota Crop Protection Product Harmonization Board & Registration Board
North Dakota Department of Agriculture USDA Specialty Crop Block Grant Program
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