AGVISE Soybean Cyst Nematode
Project Update: Are our soybean
SCN resistance sources still
working?

2022 Soll Fertility Seminars

Jodi Boe
Agronomist, AGVISE Laboratories

ANGVISE

AAAAAAAAAAAA
Jonathan D. Eisenbeck, Virginia Polytechnic Institute and State Universit



Outline

What is SCN?

*Why should we care
about SCN In the
Canadian Prairies?

* Soybean genetic
resistance to SCN

* AGVISE SCN Project
* Management options
* Update on SCN numbers

SCNe-resistant soybean variety on left
and SCN-susceptible variety on right.

ANGVYISE

LABORATORIES . L .
https://blog-crop-news.extension.umn.edu/2021/09/soybean-varieties-with-non-88788-scn.html



Outline

\What is SCN?

* Why should we care
about SCN In the
Canadian Prairies?

* Soybean genetic
resistance to SCN

* AGVISE SCN Project
* Management options
* Update on SCN numbers

SCNe-resistant soybean variety on left
and SCN-susceptible variety on right.

ANGVISE

LABORATORIES . L .
https://blog-crop-news.extension.umn.edu/2021/09/soybean-varieties-with-non-88788-scn.html






SCN Life Cycle

Life Cycle of
Soybean Cyst
Nematode

Adults
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SCN: A quiet yield robber

e
« Cause over $1.5 billion in soybean yield =
loss annually in the United States .

« Does not cause obvious above-ground
symptoms until SCN is present at very
high levels

* 30% vyield loss can occur without any
above-ground symptoms, making the
pest hard to detect

« Capacity to survive long term without a
soybean host

* Dry beans also host SCN

 First reported:
« Minnesota - 1978
» South Dakota - 1995
* North Dakota - 2003
* Manitoba - 2019

Photos courtesy of Mike Janssen
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SCN has marched north over time
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Known SCN-infested counties as of 2020
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* New since 2017 are in blue
55 new SCN-infested
counties in US since 2017

© 2020, C.C. Marett and G.L. Tylka, lowa State University



CN has marched north over time

*R.M. Thompson

confirmed to have SCN

in 2021
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Seed Soybean Acreage in Canada 2008 - 2021
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SCN Resistance Sources

. _ SOYBEAN VARIETIES WITH DIFFERENT
PlI 88783 M.OSt SOURCES OF SCN RESISTANCE HAVE (A
common resistance DIFFERENT RESISTANCE GENES Take the et @ Beat the pest

- sccaiior I

Funded by the soybean checkoff

source

* Pl 54840 (Peking) - 2nd
most common
resistance source

* These are both breeding
lines, not resistance

PI 88788

® Rrhgtb

“genes” PEKING
O Rhgla Rhgd
* SCN resistance Is sopbenvari

with PI 88788 and Peking as the source

contain different resistance genes (Rfig).
CO n f.e rre d. th ro u g h Rhg = Resistance to Heterodera glycnes, the sfcnhﬁc name for SCN.
multiple, interconnected
g e N eS th at Va ry N The SCN Coalition recommends rotating sources of SCN resistance to keep nematodes

. . guessing. Ongoing, checkoff-funded researchers are working to identify additional

eX p reSS I O n I eve I I n SCN-resistance genes in other sources of resistance.

different varieties

e AN
A@AVSIS.E https://crops.extension.iastate.edu/cropnews/2020/11/scn-resistant-soybean-varieties-
LABORATORIES Iowa_numbers
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PEKING
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. Not all PI 88788 or Souresitan

soyhean varieties
with PI 88788 and Peking as the source

Peking varieties el v s ).
deliver the same ¢

The SCN Coalition recommends rotating sources of SCN resistance to keep nematodes

level of resistance to
SCN!

guessing. Ongoing, checkoff-funded researchers are working to identify additional
SCN-resistance genes in other sources of resistance.
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How dominant is the Pl 88788 resistance
source In the current soybean market?

« Other sources of resistance to SCN exist but are very hard to
find in commercially available soybean varieties
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Resistance to SCN resistance

* Long-term exposure of SCN populations to one source of
resistance (Pl 88788) has lead to the development of SCN
populations resistant to PI 88788

* Not only an issue in lowa, but across the Midwest

* Very few commercially available soybean varieties use
resistance sources other than Pl 88788

e AN
A@AV_QIS‘E https://crops.extension.iastate.edu/cropnews/2020/01/income-scn-infested-fields-can-be-
AAAAAAAAAAAA 200-acre-less-pi-88788-peking-resistance



Evaluation of soybean varieties resistant
to SCN in lowa — 2019, Yield

Peking averaged

72.4 bu/acre Soybean yield (bushels per acre)
[ SCN resistance from Pl 88788 P 88788 [ susceptible
- averaged 51.2
. bu/ac

Trial conducted in SE lowa, 72 total soybean varieties: 2 Peking,
67 Pl 88788, 3 SCN susceptible

A f@-\v ISE Tylka et al., 2020
\© A\ S > | =9 https://crops.extension.iastate.edu/cropnews/2020/01/income-scn-infested-fields-can-be-200-
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Evaluation of soybean varieties resistant
to SCN In lowa — 2019, SCN eggs

End-of-season number of eggs (per 100 cm? of soil)

] SCN resistance from Pl 88788 B SCN resistance from Peking [ susceptible
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Trial conducted in SE lowa, 72 total soybean varig|end-of-season SCN egg numbers for 72 soybean

varieties in an experiment near Fruitland, 1A.

67 PI 88788; 3 SCN Susceptlble Beginning season SCN egg count = 4,687

A f@-\v ISE Tylka et al., 2020
\ =\ S ] =9 https://crops.extension.iastate.edu/cropnews/2020/01/income-scn-infested-fields-can-be-200-
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Sampling for SCN — Sampling
for presence

* Identify which fields you want
sampled

 Fields intended for soybean
or dry bean

- Sample at end of growing season ||
(around harvest, before tillage)
 Coincides with highest egg counts

 Collect 10-20 cores (15 to 20 cm depth) from the
soybean row (target roots, where SCN would be)

« Target areas of the field likely to contain SCN

 Field entry points, fence lines, ditches, flood-prone areas,
Inexplicable low-yielding areas

* Mix soil cores together and submit to laboratory

ANGVISE
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Figure courtesy of lowa State Univers

ity



Sampling for SCN — Sampling
to monitor

* Important for measuring how well your SCN management
strategies are doing and for monitoring SCN resistance

« Two sampling times: early summer (June) and again around
harvest (September)

* In the field where you know you have SCN and will be growing
an SCN host crop (soybean, dry bean), choose one spot
« Mark spot with flag and collect the GPS coordinates

» Collect 8-10 soil cores (15 to 20 cm depth) from within the soybean
row at that spot

* Mix soil cores together and submit to laboratory

* In the fall (around harvest, before tillage), come back to that
same spot and sample again

Fall numbers similar to Fall numbers much higher than
Summer #'s Summer #'s
SCN management is working SCN management is not working

AGYISE
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Interpreting SCN egg count results

Soil Test SCN Population : : -
(eggs/100 g soil) University Guideline

Susceptible soybean
variety may be planted

Very low <200

Resistant soybean

Low 201-2,000 variety should be planted

Resistant soybean
Medium 2,001 - 10,000 variety may be planted,
some yield loss expected

Soybean should not be

High >10,000 olanted

AAAAAAAAA



AGVISE 2020 SCN Resistance Tracking Project

Objective: Determine if
there is a difference in SCN
reproduction between
spf?/b_ean varieties with
differing resistance traits

Sites: Five soybean fields
near Benson, MN

Treatments:
* Peking
 P| 88788

Data collection: Sample
for SCN in June, September

« Samples analyzed for
SCN egg counts

ANGVISE

AAAAAAAAAAAA



AGVISE 2020 SCN Resistance Tracking Project

Average SCN Egg Count Over Growing Season
Benson, MN - 5 fields, 2 sample sites/field
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AGVISE 2021 SCN Resistance Tracking Project

Objective: Determine if there is
a difference in SCN reproduction
and soybean yield between
soybean varieties with differing
resistance traits

Sites: Six soybean fields near
Benson, MN

Treatments (both varieties
planted in strips within fields):

* Peking
- P1 88788

Data collection: Sample for
SCN in June, September

« Samples analyzed for SCN egg
count

* Final yield collected

Project completed in cooperation with
Clyde Tiffany, Pioneer Agronomist

AGYISE & CORTEVA (35) PIONEER.
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SCN Control with Peking vs. Pl 88788
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SCN Control with Peking vs. Pl 88788
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What We've Learned

« P| 88788 resistance source Is failing to reduce
SCN egg production in many soybean fields in W
MN

 Peking resistance source is outperforming PI
88788 In reducing SCN egg production in W MN,
maintaining soybean yield

* Fields without high levels of SCN and without
SCN resistance to Pl 88788 do still exist
(Marietta); impossible to know without a test

« Sampling in early summer and at harvest is an
effective way to monitor SCN management
tactics and SCN resistance on a field basis

ANGVYISE
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Preventing SCN

Soybean Cyst Nematode in Manitoba
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Managing SCN

The SCN Coalition recommends that farmers work
with their advisors and develop a plan to actively
manage SCN:

ANGVYISE
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Managing SCN

The SCN Coalition recommends that farmers work
with their advisors and develop a plan to actively
manage SCN:

I
f |
=
SOYBEAI
SOYBEAN
e SEED SEED

*SCN populations can adapt to individual resistant varieties as well as
to sources of resistance such as Pl 88788 and Peking. So, rotating toa
different resistant variety - even if it's still Pl 88788 - may help slow
the buildup of SCN populations.

ANGVYISE
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SCN samples analyzed in Benson, MN
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Final Thoughts

* We need to be thinking about SCN here on the
Canadian Prairies

 Testing your soybean fields for SCN Is the first
step In managing the problem

« P| 88788 resistance source is failing in MN

« Variety selection is crucial; talk with your
soybean seed reps and ask if they're breeding
soybean varieties with Peking and Pl 88788 for
your area

AGVISE
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Thank you!
Are there any questions?
Email me at jodi@aqgvise.com
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