APHANOMYCES ROOT ROT
MANAGEMENT [N ALFALFA

Damon Smith and Quinn Watson
Department of Plant Pathology
University of Wisconsin — Madison
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TOPICS

« Effect of sulfur tfreatments on the
growth of Abhanomyces euteiches
and severity of Aphanomyces root rof

INn alfalfo

» Evaluating genetic resistance to
Aphanomyces euteiches in Round up
Ready alfalta varieties
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Farm calls in 2009

Courtesy of Ted Bay




Alfalfa Yield Response to Sulfur

2010 Yields (2" & 3" cuttings)
wo/Sulfur w/Sulfur Yield Response
Normal Alfalfa 2.4 2.5 .1ton/acre 4%
Yellowing Alfalfa 1.9 3.2 1.3ton/acre 68%

2011 Yields (157, 2" & 3d cuttings)
wo/Sulfur w/Sulfur Yield Response
Normal Alfalfa 5.4 5.2 (.2) ton/acre
Yellowing Alfalfa 3.2 4.9 1.7ton/acre 53%

Study done by Ted Bay



Study done by Ted Bay

Hay Yield: (15% moisture)

Caso, Check 3 (NH,),S0,

2"d Cutting July 20

Treatment 1 et g 3 4
Rep 1 1.08 t/a 41 .30 1.35
Rep 2 - 1.09 .57 48 1.17
Rep 3 1.12 .69 71 1.49
Average 1.10 .56 .50 1.34

3rd Cutting Sept. 5’ A
Treatment 1 T e 3 4
Rep 1 40 t/a 17 .18 .61
Rep 2 41 27 27 .70
Rep 3 _27 21 21 _.81
Average .46 22 22 71

Total Yield 1.56 78 72 2.05



[ ABORATORY STUDIES TO INVESTIGATE

FEFFECT OF SULFUR ON APHANOMYCES

Evaluate the effect of calcium sulfate,
potassium sulfate, ammonium sulfate and
elemental sulfur, or no sulfur, on the growth of
different isolates of A. eufteiches in culture.

Investigate the development of
Aphanomyces root rot in alfalfa seeded 1o
growth medium amended with calcium
sulfate, potassium sulfate, ammonium sulfate
and elemental sulfur, or no sulfur.
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SULFUR “POISON PLATE” ASSAY

« Tests performed in Petri Dishes
with cornmeal agar amended

with O, 10, 20, 30, 40 ppm of
foIIowmg sulfur sources:

— K, SO, (potassium sulfate)
— Ca,50, (calcium sulfate)
— (NH4),SO, (ammonium sulfate)
— S (elemental sulfur)
« Aphanomyces euteiches
isolates used
— Larsen MF-1 (Race 1)
— Larsen NC-1 (Race 2)
« Experiment performed on
bench top ~70F
« Growth Measured on plates
using digital caliper
« Experiment repeated twice
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“POISON PLATE” RESULTS

Source Main effect: F-value = 3.45; P=0.01
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_
o

[
=
(%2

-20

**Bars indicate 95% confidence intervals
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GREENHOUSE STUDY TO INVESTIGATE
THE EFFECT OF SULFUR ON
APHANOMYCES ROOT ROT

 No direct toxic effect on
Aphanomyces

 |s there an effect on the root rof
response in plants challenged with
Aphanomyces and fertilized with sultur
compoundse

— Induced resistance®@¢

— Healthier plants better able to handle
disease?¢
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GREENHOUSE STUDY

« Tests performed using rates of 10, 20,
30, 40 ppm of following sulfur sources:
- K,SO, (potassium sulfate)
— Ca,S0O, (calcium sulfate)
—  (NH,),SO, (ammonium sulfate)
— S (elemental sulfur)

«  Aphanomyces euteiches isolates
used
— Larsen MF-1 (Race 1)
— Larsen NC-1 (Race 2)
« Varieties used included
— Vernal (Susceptible to Race 1 & 2)
— WAPH]1 (Resistant to Race 1 ONLY)
— WAPHS (Resistant to Race 1 & 2)
« Experiment performed in cone-
tainers
« Disease severity index calculated

DSI = [(Average Visual Severity (1-4) /
Number of Emerged Plants)/4]*100

« Experiment repeated twice
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E STUDY RESULTS

« Wide variation in
emergence and
damage

 Race x Variety x
Sulfur Source
nteraction**

 No differences in
Rate main effect or
Interactions with
Rate
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DSI RATINGS FOR LARSEN MF-1
(RACE 1) ISOLATE

i CaSO4 W K2SO4 LINH4(2)SO M None S
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DSI] RATINGS FOR LARSEN NC-1

(RACE 2) ISOLATE
K2$O4 LINH4(2)SO k None S

Bars with the same letter within each variety, are not significantly different (¢=0.05)
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SUMMARY ON SULFUR

« Sulfur compounds are NOT directly toxic 1o A.
euteiches

« Effect of sulfur on ARR might be dependent
on the isolate present
— Sulfur has limited effect on Race 1
— Sulfur had significant effect on Race 2
« Ca,SO, (calcium sulfate) generally provided a
uction in ARR across all alfalfa varieties
. Fu’rure work

— to focus on reduction in ARR in response to
calcium vs. sulfur

— Is the reduction in ARR an artifact of a healthy
plant or induction of an active resistance
systemee
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VARIETIES TESTED

* Vernal (Universal < WL 350RR LH

Susceptible . Dekalb DKA4416 RR
Check) .

. WL 354 HO  Pioneer 54R02

. Dekalb DKA4118  * Legacy 449 Aph2
RR  Pioneer 55V50

. WL 356 HQ RR . WAPHS5 (Resistant

* Pioneer 54R04 Check)

« Aphatron RR
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THE ASSAY

e 12 varieties

« 30 seeds per
cell

e 3isolates
— Race 1: MF |
— Race 2: NC 1
— Race 3: Seitz 9

* Assay duration:
3 weeks
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EMERGENCE DATA
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ALFALFA EMERGENCE IN THE PRESENCE OF A.
EUTEICHES RACE 1
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0.90
0.80
ks a
ap 0.70
h E
()
2 0.60 b b |
c Typical Cutoff for Highly Resistant Reaction
o 050 bc —
[T
(o]
S L cd cd cd
5 0.40 de ca
]
S de
2 0.30 ef I
o
0.20 f ; I
0.10 - —
OOO n T T T T T T T T T T T
Vernal WL354HQ Dekalb WL356HQ Pioneer Aphatron WL350RR Dekalb Pioneer WAPH5 Legacy 449 Pioneer
DKA4118 RR 54R04 RR LH DKA4416 54R02 Aph2 55V50
RR RR
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ALFALFA EMERGENCE IN THE PRESENCE OF A.
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ALFALFA EMERGENCE IN THE PRESENCE OF A.

1.00

0.90

o
N
o

o
o)
o

o
>
o

Proportion Plants Emerged
o =}
& 3

0.20

0.10

0.00

EUTEICHES RACE 3

LSD =0.11
Typical Cutoff for Highly Resistant Reaction
a d
b
bc
\ be bd E
cde cde e ‘ |
o e de . | | l I \
« W W N N N B
WL356 HQ Vernal Dekalb Pioneer Pioneer  Aphatron WL 350RR Legacy 449 WL 354 HQ  Dekalb Pioneer WAPH5
RR DKA4118 54R04 54R02 RR LH Aph2 DKA4416 55V50
RR RR

@ Field Crops Pathology

EXtension

University of Wisconsin-Extension



VISUAL SEVERITY INDEX (VSI)

Visual Severity Ratings 1-10

1-All plants look perfect, white hypocotyls, tall, well-leafed (most have 1t trifoliate)
2-Most plants are perfect, one or two with root rot

9-One or two nice plants have survived with no other plants or all others rotten, OR
1-2 rotten, small, OR all rotten

10-No plants alive, or one very small plant that has rotted
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CUMULATIVE PROBABILITIES FOR VSI RATINGS
FOR EACH VARIETY TREATED WITH ALL RACES
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ROOT SCANNER

* WinRhizo Pro 2013 root
scanner package

« Powered by 2013 Dell
CPU

* Plants washed to free
roots of soll

 Placed on flatbed
scanner

« Images saved and
analyzed using
WinRhizo Software

« Root length data
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ALFALFA ROOT LENGTH
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SUMMARY

o Alfalfa varieties varied in their resistance to
Aphanomyces

* Pioneer 55V50 was the best performer among
commercial varieties (similar to WAPHS)

 Roundup Ready varieties included in this study
tended to lack good resistance to
Aphanomyces, especially races 2 and 3

« Will newer generation RR alfalta varieties have
Improved race 2 and 3 resistance?¢

— We would like to test this, contact me if intferested
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QUESTIONS?

Damon Smith
Assistant Professor
Field Crops Pathology

University of Wisconsin-Madison
Department of Plant Pathology

1630 Linden Drive

Madison, WI 53706-1598

Phone: 608-262-5716

e-mail: dsmith@plantpath.wisc.edu
website:
http://plantpath.wisc.edu/users/dsmith99
or
http://fyi.uwex.edu/fieldcroppathology/
Twitter @ damon_lee_smith
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