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Management of root rots in field peas & lentils with
planting date, seed treatment, and crop rotation

Michael Wunsch, Suanne Kallis, Jesse Hafner, Thomas Miorini - NDSU Carrington REC

John Rickertsen - NDSU Hettinger Research Extension Center

Audrey Kalil and staff - NDSU Williston Research Extension Center



Pythium seed decay and damping-off

Causal pathogen: Pythium spp.

Conditions that favor infection:

e Soil moisture: high

« Soll temperatures. wide range of soil temperatures, but
low to moderate soil temperatures are very high risk

Symptoms: Seed decay and damping-off, resulting in poor

stand establishment.




Rhizoctonia seed decay, damping-off, & root rot

Causal pathogen: Rhizoctonia solani

Conditions that favor infection:
« Soil moisture: moderate to high
« Soll temperatures: low

Symptoms:
« Poor stand establishment due to seed decay, damping-off
* Root rot: sunken reddish to dark brown lesions

s . T
IR WL ¥ i N
4 ]
T | & 5
5 B, - A
" A T v
¢
&




Aphanomyces root rot

Causal pathogen: Aphanomyces euteiches
Conditions that favor infection:
« Soil moisture: high

« Soil temperature: high

&

mmmmm Pega Strain
mmmmm Bean Strain
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Pathogen growth (inches/day)

40 54 68 82 97
Temperature (°F)

Pfender and Hagedorn 1982 Phytopathology 72:306-310



Fusarium root rot & Fusarium wilt

Causal pathogens:
* Fusarium spp. (root rot), F. oxsporum (wilt)

Conditions that favor infection:

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




Improving the management of
Fusarium & Aphanomyces root rots in field peas

Optimizing planting date, fungicide
seed treatment, and crop rotation



Fusarium and Aphanomyces root rot of field peas
Optimizing planting date:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

Root rot was AVERAGE SEVERITY (% root and epicotyl diseased)
minimized when vs. soil temperature at seeding depth, 15T 7 days after planting
<45.5°F 45.5-50 50-54.5 54.5-59 >59°F

soil temperature >
was < 50°F =
(7 days after planting Q
at 2” seeding depth). >
D
Presented are average (7))
results for field peas
grown without fungicide ¥ RELATIVE ROOT ROT SEVERITY (0 to 100)
seed treatment or with 8 relative to maximum root rot across planting dates
various different seed 100 el Pecccoes, Q O
treatments. e Voo T @ * ¥,
Q 30 oot O
D% 60 © 99 o0 ©
e @® o
40 y = 6.505 + 11.9421 - 0.3829x2
20 @) R2=0.5454, P=<0.0001
41°F 50°F 59°F 68°F

Average soil temperature, seeding depth, 1°7 7 days after planting



Fusarium and Aphanomyces root rot of field peas

Optimizing planting date:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

Establishment = AVERAGE EMERGENCE (% of viable seeds)

I 1 ST i
was problematic d:J vs. soil temperature at seeding depth, 1°" 7 days after planting
when soill E <45.5°F 45.5-50 50-54.5 54.5-59 >59°F
temperature -
was < 45.5°F @

(7 days after planting e
at 2” seeding depth). %
i
Preslf”t]?d f"?‘r% average (7)) RELATIVE EMERGENCE (0 to 100)
;zuwns W?tLO'St fﬁﬁgf’cide QD relative to maximum emergence across planting dates
seed treatment or with (q0)] 100 o O ” ......® ’0
various different seed Q oot (A R % Se¥e.
treatments. O 90 8 e0® °@ ‘ O
o |®e o ©
D © y = 80.5619 + 2.2099x - 0.071x2
LL 20 R2=0.2169, P = 0.0255
41°F 50°F 59°F 68°F

Average soil temperature, seeding depth, 15T 7 days after planting



Fusarium and Aphanomyces root rot of field peas

Optimizing planting date:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

Yield optimized AVERAGE YIELD (bushels/acre)
vs. soil temperature at seeding depth, 15T 7 days after planting

when soill
temperature
WaS 455_500F U <45.5 F 45.5'50 50'54.5 54.5'59 >59 F
(7 days after planting ?,
at 2" seeding depth). .;
Presented are average S
results for field peas
groun witnout fungicie RELATIVE YIELD (0 to 100)
seed treatment or with relative to maximum yield across planting dates
various different seed O 100
treatments. — ’. .G o
.q_) ; 9 J‘ ®ee,
LI_ s . .e Te . ®e
50| P = 0.0007 tea
R2 = 0.3831 O o o
25 y=-77.2191 + 7.6173x - 0.0852x? o
41°F 50°F 59°F 68°F

Average soil temperature, seeding depth, 15T 7 days after planting



Fusarium and Aphanomyces root rot of field peas

Optimizing planting date:
Studies inoculated with the Fusarium root rot pathogen

Fields without a long history of field pea & lentil production and without native root rot pressure.
Williams and Foster County (2017-2019)

Rootrot was AVERAGE SEVERITY (% root and epicotyl diseased)
minimized when vs. soil temperature at seeding depth, 157 7 days after planting
soil temperature
) whd
2/;/38 < 1?4.5I F_ " <45.5°F 45.5-50 50-54.5 54.5-59 >59°F
ays a f[er planting Q
at 2” seeding depth). q>, 5 1 1 1 4 m m
Presented are average 7))
results for field peas
grown without fungicide - RELATIVE ROOT ROT SEVERITY (0 to 100)
seed treatment or with E relative to maximum root rot across planting dates
various different seed - 100 . . . . .o .O
treatments. o 80 ced, ’ .....’..oo
@ 60 ’00000000000°‘
40 > ©
y = 81.2364 + 1.8484x - 0.0467x?
20 0] 2=0.2296, P = 0.1611
41°F 50°F 59°F 68°F

Average soil temperature, seeding depth, 157 7 days after planting



Fusarium and Aphanomyces root rot of field peas

Optimizing planting date:
Studies inoculated with the Fusarium root rot pathogen

Fields without a long history of field pea & lentil production and without native root rot pressure.
Williams and Foster County (2017-2019)

AVERAGE EMERGENCE (% of viable seeds)
vs. soil temperature at seeding depth, 15T 7 days after planting

<45.5°F 45.5-50 50-54.5 54.5-59 >59°F

Establishment
was only slightly
reduced in cold

solls
(7 days after planting
at 2” seeding depth).

86186191197195

RELATIVE EMERGENCE (0 to 100)
relative to maX|mum emergence across planting dates

Qececec® 1o a oR. G S Q... D..
®oee, 0

Presented are average
results for field peas
grown without fungicide
seed treatment or with
various different seed
treatments.
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y = 81.2364 + 1.8484x - 0.0467x2
R?=0.2296, P=0.1611

41°F 50°F 59°F 68°F
Average soil temperature, seeding depth, 157 7 days after planting

Field pea establishment
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Fusarium and Aphanomyces root rot of field peas

Optimizing planting date:
Studies inoculated with the Fusarium root rot pathogen

Fields without a long history of field pea & lentil production and without native root rot pressure.
Williams and Foster County (2017-2019)

Yield optimized AVERAGE YIELD (bushels/acre)
when soil vs. soil temperature at seeding depth, 1°7 7 days after planting
temperature <45.5°F 45.5-50 50-54.5 54.5-59 >59°F
was <45.5°F zo)
(7 days after planting —
at 2" seeding depth). .d_)
Presented are average > 63 58 56 52 48
results for field peas ©
grown without fungicide 8 RELATIVE YIELD (0 to 100)
\S/Zﬁgut;egit?eergtntogevgéh relative to maximum yield across planting dates
treatments. E 100 Q. PP X O@ U ‘ i}-—i-_]"‘ii‘l‘ 2 (a)e Q e Q e Q
IG_J ) ®ecee oo @
L 75
50| = 74.0837 + 0.0562x - 0.0075x2
R2=0.1919 P=0.2250
25

41°F 50°F 59°F 68°F

Average soil temperature at seeding depth, first 7 days after planting



Fusarium and Aphanomyces root rot of field peas

Efficacy of fungicide seed treatments:

Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.

Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2022)

IMPACT OF SEED
TREATMENT ON YIELD

Seed treatment
with Obvius
(4.6 fl oz/cwt)
conferred
average yield
gains of
4.0 to 5.6 bu/ac
when soil temp.
was <54.5°F
in the first 7 days
after planting

(soil temperature at 2-

inch seeding depth)
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AVERAGE YIELD (bushels/acre)
<45.5°F 45.5-50 50-54.5 54.5-59 >59°F

B Non-

Treated Seed

Treatment

41°F 50°F 59°F 68°F
Average soil temperature, seeding depth, 15T 7 days after planting

INCREASE IN YIELD (bushels/acre)
conferred by the fungicide seed treatment



Fusarium and Aphanomyces root rot of field peas

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

SEED TREATMENT WITH OBVIUS (4.6 FL OZ/CWT):

Yield gains from the seed treatment were conferred primarily by improvements in field pea

establishment, not reductions in root rot.

Impact of seed treatment with Obvius (4.6 fl oz/cwt) on emergence and root rot severity:

AVERAGE EMERGENCE (% of viable seeds)
>59°F

<45.5°F 45.5-50 50-54.5 54.5-59
B ron-

Treated Seed

y =-112.6246 - 0.0472x + 4.7611x%
R2=0.1503 P=0.1809

20 O
+4.3
10 ‘ +5.6

©. b\ - ....s...‘.

o

-10

41°F 50°F 59°F 68°F
Average soil temperature, seeding depth, 157 7 days after planting

INCREASE IN EMERGENCE (percentage points)
conferred by the fungicide seed treatment

Field pea establishment

Root rot severity

AVERAGE ROOT ROT (% severity)
>59°F

<45.5°F 45.5-50 50-54.5 54.5-59
B Non-

Treated Seed

w0 - Seed
=z
00 m
] n
@ -3.8 T RTone prozits
@ 46 \ +7.6 64
J'0-@ @ b o
oo.. . “ 7
. . . " .. . oe . oo
@ o 10
41°F 50:3': B 59"': 680F

Average soil temperature, seeding depth, 157 7 days after planting

REDUCTION IN ROOT ROT (percentage points)
conferred by the fungicide seed treatment



Fusarium and Aphanomyces root rot of field peas

Efficacy of fungicide seed treatments:

Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

IMPACT OF SEED
TREATMENT ON YIELD

Seed treatment with
Xtend C (0.38 fl 0z) +
Proline (0.26 fl 0z) +
Allegiance (0.25 02)
conferred average
yield gains of
3.8t0 4.4 bu/ac
when soil temp.
was <54.5°F
in the first 7 days after
planting

(soil temperature at 2-
inch seeding depth)

Field pea yield

AVERAGE YIELD (bushels/acre)
<45.5°F 45.5-50 50-54.5 54.5-59 >59°F

B Non-

Treated Seed

- Seed

Treatment

y =-21.1730 + 1.009x - 0.0099x2
R2=0.0269 P =0.7826

+4.4 o+3.0
Y e +27

o .....,,‘

41°F 50°F 59°F 68°F
Average soil temperature, seeding depth, 157 7 days after planting

INCREASE IN YIELD (bushels/acre)
conferred by the fungicide seed treatment



Fusarium and Aphanomyces root rot of field peas

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

SEED TREATMENT WITH XTEND C (0.38 fl ozicwt) + PROLINE (0.26 fl oz/cwt) + ALLEGIANCE (0.25 fl oz/cwt):
Yield gains from the seed treatment were conferred primarily by improvements in field pea
establishment, not reductions in root rot.

Impact of seed treatment with Xtend C + Proline + Allegiance on emergence and root rot:

Field pea establishment

AVERAGE EMERGENCE (% of viable seeds)
>59°F

<45.5°F 45.5-50 50-54.5 54.5-59
- Non-

Treated Seed

y =6.4094 - 0.0313x
R2=0.0020 P =0.8462

4% +4.5

LR ..O....
® & )

41°F 50°F 59°F 68°F
Average soil temperature, seeding depth, 157 7 days after planting

INCREASE IN EMERGENCE (percentage points)
conferred by the fungicide seed treatment

Root rot severity

AVERAGE ROOT ROT (% severity)
>59°F

<45.5°F 45.5-50 50-54.5 54.5-59
- Non-

Treated Seed

i ey i
o, 69 -10. 8
y o.. . XX o ®ee .
. ‘ “ . * ..“.' .o .. ces
© +4.5
+3.9 +0.4
41°F 50°F 59°F 68°F

Average soil temperature, seeding depth, 157 7 days after planting

REDUCTION IN ROOT ROT (percentage points)
conferred by the fungicide seed treatment



Fusarium and Aphanomyces root rot of field peas

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Seed treatment with Intego Solo (0.3 fl oz/cwt) only conferred consistent yield gains when soil
temperature was 54.5-59°F in the first 7 days after planting (soil temp. at 2-inch depth).
HIGHER YIELDS WERE ACHIEVED BY PLANTING INTO COOLER SOILS WITHOUT INTEGO.

Intego Solo was tested as an addition to seed treatment packages with efficacy against Pythium, Rhizoctonia, Fusarium and insect pests.

AVERAGE YIELD (bushels/acre)
<45.5°F 45.5-50 50-54.5 54.5-59 >59°F

- Base

seed treatment

S

2

>

o R T A

L
; .

S 3 804 02 B O - v e

i_t 0 o 0-0-8-2 "' o) o) P °
7P ‘50°! 59°F. 68°F

Average soil temperature, seeding depth, 157 7 days after planting

INCREASE IN YIELD (bushels/acre)
conferred by the fungicide seed treatment



Fusarium and Aphanomyces root rot of field peas

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

ADDING INTEGO SOLO (0.3 fl oz/cwt) to a base seed treatment with efficacy against Rhizoctonia, Pythium and insect pests:
Intego solo had little or no effect on root rot severity, and increased field pea establishment

only under very cool or very warm soils (highly favorable for Pythium or Aphanomyces).

Intego Solo exhibits moderate phytotoxicity to field peas and should not be applied above 0.4 fl oz/cwt. The reduction in
field pea emergence observed at 50-54.5°F, soil temperatures not favorable for the pathogens controlled by Intego (Pythium and
Aphanomyces), is a reflection of this moderate phytotoxicity

1

-1

Field pea establishment

20

0

o

Impact of seed treatment with Intego Solo on emergence and root rot severity:

AVERAGE EMERGENCE (% of viable seeds)
>59°F

<45.5°F 45.5-50 50-54.5 54.5-59
- Base

seed treatment

B Base

seed treatment
+ Intego (0.3 fl 0z)

y =111.1198 - 4.2291x + 0.0395%*
R2=10.1378 P=0.1351

+3.0
—03 )

‘ ‘:I...o.o e ®

Q. _—
41°F 50°F 59°F 68°F
Average soil temperature, seeding depth, 157 7 days after planting

INCREASE IN EMERGENCE (percentage points)
conferred by the fungicide seed treatment

Root rot severity
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AVERAGE ROOT ROT (% severity)
>59°F

<45.5°F 45.5-50 50-54.5 54.5-59
- Base

seed treatment

B Base

‘.: + Intego (0.3 fl 0z)
y =52.0213 - 1.8070x + 0.0153x2
R?=0.1150 P=0.1923
'2 4 _1 6
& 0S5 97 119 +0.1
too.{ y- .“..oo’to‘o"
41°F 50°F 59°F 68°F

Average soil temperature, seeding depth, 157 7 days after planting

REDUCTION IN ROOT ROT (percentage points)
conferred by the fungicide seed treatment



Fusarium and Aphanomyces root rot of field peas

Impact of crop rotation: Hettinger, ND

field with no prior history of field peas & root rot

Root rot elevated
by the 4 time
peas were grown

butimpact on yield

not yet observed

6-year rotation
but not shorter

rotations reduced

root rot severity

2-year rotation
PEAS / WHEAT

3-year rotation
PEAS / WHEAT / WHEAT

4-year rotation
PEAS / WHEAT / WHEAT / WHEAT

4-year rotation
PEAS / WHEAT / FLAX / WHEAT

4-year rotation
PEAS / WHEAT / CANOLA / WHEAT

6-year rotation
PEAS / WHEAT / BARLEY /
CANOLA / WHEAT / CORN

CV:

2-year rotation
PEAS / WHEAT

3-year rotation
PEAS / WHEAT / WHEAT

4-year rotation
PEAS / WHEAT / WHEAT / WHEAT

4-year rotation
PEAS / WHEAT / FLAX / WHEAT

4-year rotation
PEAS / WHEAT / CANOLA / WHEAT

6-year rotation
PEAS / WHEAT / BARLEY /
CANOLA / WHEAT / CORN

CV:

Hettinger, ND

2018

Root rot (% severity)

2020

12

a G
no data 27 b |no data
' 1 a |no data 77 a
2 a |no data 79
2 a |no data 84 a
no data - 20 a |no data
30.3 14.6 10.4
Yield (bu/ac)
32  EEEN31 2
no data 34 a |no data
36 a |no data 39
32 no data 36
33 no data 35 a
no data 32 ab |no data
10.7 7.6 7.4



Fusarium and Aphanomyces root rot of field peas

Root rot elevated
by the 4 time
peas were grown

butimpact on yield

not yet observed

Impact of crop rotation: Carrington, ND
field with a long history of field peas; elevated native root rot pressure

Carrington, ND

2018

Root rot (% severity)

2020

2022

2-year rotation E- b
PEAS / WHEAT

26

;85 L

YA NN |no data 19 b |no data
6-year rotation PEAS’WE% TZZVE{AEI’ZVE%E 44 il s 72 aw
but not shorter PEAS / WHEAT / FLAX / WHEAT 39 a [nodata 55 a
rotati ons red u Ced PEAS/WH%ZY/%??EO[%E%}I;EAQ 44 | ab |no data 74 ab
root rot severity ey FRLE " o dete R
CV: 16.0 18.0 10.7
Yield (bu/ac)
2yeariotaion pX I o> KT - 10
YA Itaton |no date 38 ab |no data
PEAS/W4i'-{E Te/aEEI:A?'t/aWtI!IgAq 37 ab no data 21 ab
PEAS /%V- EgTaliLrA())(t/ath!l(E)Anl' 38 a no data m a
AT I I | et no data 17 bc
S R 1o ot ol 2 [nodate
CV: 18.3 5.0 21.7



Fusarium and Aphanomyces root rot of field peas

The results suggest that integrating (1) early planting,
(2) fungicide seed treatment, and (3) crop rotation
may confer satisfactory management of root rot
In fields with high Fusarium and Aphanomyces root rot pressure

* None of these treatments confer satisfactory management on their own
» The additive effects of each management strategy appear to be needed
« These findings need to be verified.

Carrington crop rotation study

Results when early planting (soil temperature 45.5-50°F at 2-inch deep in the 7 days after
planting) was combined with fungicide seed treatment and crop rotation:

Carrington, ND (2020): 2-year 3-year 6-year
Impact of crop rotation interval with rotation rotation rotation

and without fungicide seed treatment Yield (bushels/acre)

No fungicide seed treatment b* i 44
Obvius (4.6 fl oz/cwt) a Em cHl 49
Obvius +Intego Solo (4.6, 0.3 fl 0z) a m I 48

CVv: 6.8 4.9
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Improving the management of
Fusarium and Aphanomyces root rot in lentils

Optimizing planting date

and fungicide seed treatment




Fusarium and Aphanomyces root rot of lentils

Presented
are average
results for
lentils grown
without
fungicide
seed
treatment or
with various
different seed
treatments.

Root Rot Severity

Optimizing planting date:

Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2018-2020)

Root rot was minimized when soil temperature was < 50°F
(7 days after planting at 1.5” seeding depth).

O >
oE
So =2
s: ©
<»
:Eﬁa 100
S k=
=5 80
>
<2
E; 60
Oz
<
'-'>J§ 40
—
=4
7O 20
Xo

< 0

<45.5°F 45.5-50F 50-54.5F >54.5°F

X581 44 24

900’....
O
© ®
y = 42.8466 + 4.2274x - 0.0669%2
O R2=0.1714, P = 0.1048

41 50 59 68



Presented
are average
results for
lentils grown
without
fungicide
seed
treatment or
with various
different seed
treatments.

Lentil establishment

RELATIVE TO MAXIMUM
ACROSS PLANTING DATES Emergence

Fusarium and Aphanomyces root rot of lentils

Optimizing planting date:

Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2018-2020)

Establishment was not strongly influenced by soil temperature

Average

(7

(%)

100

80

70

60

50

days after planting at 1.5” seeding depth).
<45.5°F 45.5-50F 50-54.5F >54.5°F

80 83 82 78

O

y = 86.495 + 1.8117x - 0.0840x2
R?=0.0933, P =0.3089

41 50 59 68



Presented
are average
results for
lentils grown
without
fungicide
seed
treatment or
with various
different seed
treatments.

Lentil Yield

RELATIVE TO MAXIMUM
ACROSS PLANTING DATES

Fusarium and Aphanomyces root rot of lentils

Optimizing planting date:

Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2018-2020)

Yields were most consistently optimized when soil temperatures < 49°F

Average
Yield

(7 days after planting at 1.5” seeding depth).

m <45.5°F 45.5-50F 50-54.5F >54.5°F

(©

73]

2 875 1102611037] 930

00

80

60

40

20 y = 100.4526 - 0.8865x - 0.0273x?
R2=0.1560 P =0.2173

41 50 59 68



Fusarium and Aphanomyces root rot of lentils

Optimizing planting date:
Studies inoculated with the Fusarium root rot pathogen

Fields without a long history of field pea & lentil production and without native root rot pressure.

Williams and Foster County (2017-2019)

Root rot was low and not strongly influenced by soil temperatures
(7 days after planting at 1.5” seeding depth).

Presented
are average
results for
lentils grown
without
fungicide
seed
treatment or
with various
different seed
treatments.

Root Rot Severity

Q >
o
58 8
zh
_9 100
DI_
=5 80
29
El: 60
oz
Wa 40
)
%co
nQ 20
o

< 9

<45.5°F 45.5-50F 50-54.5F >54.5°F

g 10 g 12
g - 1 1

y =94.7155 - 0.5865x + 0.0093x?
R?#=0.0188, P =0.9180

41 50 59 68



Presented
are average
results for
lentils grown
without
fungicide
seed
treatment or
with various
different seed
treatments.

Fusarium and Aphanomyces root rot of lentils

Optimizing planting date:
Studies inoculated with the Fusarium root rot pathogen

Fields without a long history of field pea & lentil production and without native root rot pressure.

Williams and Foster County (2017-2019)

Establishment was only slightly reduced in cold soils
(7 days after planting at 1.5” seeding depth).

Lentil establishment
RELATIVE TO MAXIMUM

Average

ACROSS PLANTING DATES Emergence

(%)

100

(e
(=

80

70

60

50

<45.5°F 45.5-50F 50-54.5F >54.5°F

68174173176

®e.......2

o o ©
y = 87.0009 + 1.3571x - 0.0420x?
R?=0.1580, P = 0.4612

41 50 59 68



Presented
are average
results for
lentils grown
without
fungicide
seed
treatment or
with various
different seed
treatments.

Fusarium and Aphanomyces root rot of lentils

Optimizing planting date:
Studies inoculated with the Fusarium root rot pathogen

Fields without a long history of field pea & lentil production and without native root rot pressure.

Williams and Foster County (2017-2019)

Yield optimized when soil temperature was 45.5-50°F
(7 days after planting at 1.5” seeding depth).

Lentil Yield

RELATIVE TO MAXIMUM
ACROSS PLANTING DATES

Average
Yield

(Ibs/ac)

100

40

20

<45.5°F 45.5-50F 50-54.5F >54.5°F

1603)1973j1563§1483

y = 78.4307 + 5.5536x - 0.3606x>
2=0.9495 P<0.0001

41 50 59 68



Fusarium and Aphanomyces root rot of lentils

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2018-2020)

IMPACT OF SEED

Lentil TREATMENT ON YIELD
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Fusarium and Aphanomyces root rot of lentils

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2018-2020)
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Fusarium and Aphanomyces root rot of lentils

Efficacy of fungicide seed treatments:
Fields with elevated nativeroot rot pressure

Fields with root rot caused by a long history of field pea and lentil production.
Williams, Mountrail and McLean Counties (2019, 2020); Foster County (2017-2020)

NS IMPACT OF SEED TREATMENT ON YIELD

i NS vs. soil temperature
L.entll at 1.5-inch seeding depth
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Impact of crop residues on
Fusarium & Aphanomyces root rot in field peas

Data from replicated field studies conducted in

Carrington and Williston, ND from 2017-2019



Fusarium and Aphanomyces root rot of field peas

Impact of crop residue levels

Replicated field studies - Carrington (2017, 2018, 2019); Williston (2018, 2019)

Plant
Population Vigor Yield

early/mid vegetative early/mid vegetative 13.5% moisture
growth (2-9 nodes)  growth (2-14 nodes)

plants/ac percent bushels/ac

Studies with native root rot pressure

Heavy residues .
supplemental zraw 0.7 in. deep 19a b 27 a

Intermediate residues |2¢4,896 2 79 |35 =

supplemental straw 0.35 in. deep

Low residues [279.007 2|81 «|37 -

no supplemental straw

Cv:123 CV: 8.0 CVv:9.8

Fusarium-inoculated studies

Heavy residues [P 03 b m bm "
supplemental straw 0.7 in. deep :
74 |51 -

Intermediate residues |24 062 ab

supplemental straw 0.35 in. deep

*

Low residues |2gg 266 (87 2|48

no supplemental straw

CV:18.5 CV: 16.0 CV: 111

Within-column means followed by different letters are significantly different (P <0.05) or (P < 0.10) when followed by an asterisk



Fusarium and Aphanomyces root rot of field peas

Impact of crop residue levels
Replicated field studies - Carrington (2017, 2018, 2019); Williston (2018, 2019)

Plant Rootrot  Wilted
Population Vigor Yield Severity Plants
early/mid vegetative early/mid vegetative 13.5% moisture mid vegetative late pod-fill
growth (2-9 nodes) growth (2-14 nodes) growth / early bloom

plants/ac percent bushels/ac percent % incidence

Studies with native root rot pressure

Heavy residues ) .
supplemental ¥raw 0.7 in. deep 195 b 27 a a a

Intermediate residues |264 396 - 35 -N77 al16 ab

supplemental straw 0.35 in. deep

Low residues |279 007 = 81 =137 :|78 a[17 o

no supplemental straw

Cv:12.3 CV: 8.0 CV: 9.8 CV: 9.8 CVv:17.8

Fusarium-inoculated studies
5o il 2> 1ol

Heavy residues [EF:y &3 |,
supplemental straw 0.7 in. deep
Intermediate residues |564 062 20|74 0|51 {23 |15 -

supplemental straw 0.35 in. deep

Low residues |56 2662 |87 2148 |24 ©|1.6 -

no supplemental straw

CV:18.5 CVv:16.0 Cv:1141 CV: 4.8 CV: 28.3

Within-column means followed by different letters are significantly different (P <0.05) or (P < 0.10) when followed by an asterisk



Fusarium and Aphanomyces root rot of field peas

Impact of crop residue levels
Replicated field studies - Carrington (2017, 2018, 2019); Williston (2018, 2019)

Root rot severity

Carrington Carrington Carrington Williston Williston
2017 2018 2019 2018 2018

percent percent percent percent percent

Studies with native root rot pressure

Heavy residues
supplemental zraw0.7 in. deep a 71 a a

Intermediate residues |64 , |69 - |98 o

supplemental straw 0.35 in. deep

Low residues |7 |68 2 |99 o

no supplemental straw

CV:14.0 Cv: 7.7 CVv: 2.9

Fusarium-inoculated studies

Heavy residues
supplemental ¥raw 0.7 in. deep 1 O b a

Intermediate residues | 44 2 |43 -

supplemental straw 0.35 in. deep

Low residues 14:142 -

no supplemental straw

e -

36 | 15 -
39 | 19-

CV:43.5 CV:171 CV: 50.9 CV: 16.8 CV: 254

Within-column means followed by different letters are significantly different (P <0.05) or (P < 0.10) when followed by an asterisk



Fusarium and Aphanomyces root rot of field peas

Impact of crop residue levels
Replicated field studies - Carrington (2017, 2018, 2019); Williston (2018, 2019)

Wilted plants (late pod-fill)

Carrington Carrington Carrington Williston  Williston
2017 2018 2019 2018 2018

% incidence % incidence % incidence % incidence % incidence

Studies with native root rot pressure

Heavy residues \ .
supplemental zraw 0.7 in. deep 7 d 17 a 7 a

Intermediate residues |45 , |25 . [8 2

supplemental straw 0.35 in. deep

Lowresidues 47 , |26 o |8 b

no supplemental straw

CVv: 191 CV:19.5 CV: 25.5

Fusarium-inoculated studies

Heavy residues
supplemental ¥raw 0.7 in. deep IO 2 ar m I 0-2 a
Intermediate residues 0.3 ab 38 - 0.3 -

supplemental straw 0.35 in. deep

Low residues | () 7 v 34 - 0.9-

no supplemental straw

CV: 51.2 CV: 321 CV:131.6

Within-column means followed by different letters are significantly different (P <0.05) or (P < 0.10) when followed by an asterisk



Fusarium and Aphanomyces root rot of field peas

Impact of crop residue levels
Replicated field studies - Carrington (2017, 2018, 2019); Williston (2018, 2019)

Soil temperature (°F)

at seeding depth (2 inches)
average, first 42 days after planting
soil temperature recorded every 2 hours

Studies with native root rot pressure
Heavy residues E b* O I o CIRCLE = result from one study

supplemental straw 0.7 in. deep BAR = average across studies

Intermediate residues |5 - 0 I o)

supplemental straw 0.35 in. deep Data from studies conducted in

Carrington (2018, 2019)

Low residues [58 .. OIO

no supplemental straw
CV: 11

Fusarium-inoculated studies
Heavy reSIdueS m b Oi o CIRCLE = result from one study
supplemental straw 0.7 in. deep

BAR = average across studies
Intermediate residues |5g | |, @I o

supplemental straw 0.35 in. deep Data from studies conducted in

Carrington (2019) and
Low residues 61 . OI o Williston (2018, 2019)

no supplemental straw

CV: 1.1
Within-column means followed by different letters are significantly different (P <0.05) or (P < 0.10) when followed by an asterisk
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A significant portion of this research was funded by your check-off dollars.

Research funded by:
Northern Pulse Growers Association

USDA Specialty Crop Block Grant Program administered by ND Dept. of Agriculture
ND Crop Protection Product Harmonization & Registration Board




