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Background:

Corn for silage and grain is a foundational crop for the economic wellbeing of NNY dairy
and cash grain farms. Soybean shows great economic promise in NNY and the acreage in
the region is expanding rapidly. Emerging and re-emerging plant diseases are a continual
threat to the sustainability of these crops and the profit margin for crop producers is often
a narrow one. Production of both corn and soybean is expanding to include more
marginal, poorly drained soils in NNY and this raises questions about the impact of
diseases in stressful environments.

New diseases arise and formerly-minor diseases become more damaging on a regular
basis. Frogeye leaf spot, sudden death syndrome, brown stem rot, and Soybean vein
necrosis virus were each confirmed in individual soybean fields in NNY in 2012, and
Northern stem canker in 2014 for the first time, yet we have no idea how widespread or
severe these diseases may be across the breadth of NNY farms.

Gray leaf spot has become a highly damaging disease of corn in humid valleys in the
Southern Tier and Hudson Valley regions of New York State. There are similar
environments in parts of NNY yet gray leaf spot occurrence and potential have not been
assessed in NNY. In 2013-2015, northern corn leaf blight was the dominant disease in
corn fields throughout northern NY, indicating that it is widespread and undermanaged
on many farms.

Prior to the inception of this Northern New York Agricultural Development Program-
funded survey in NNY in 2013, no systematic assessment of corn and soybean diseases
had been made in NNY in recent decades and was long overdue. This project in 2015
continues this proactive disease assessment program that will help protect the security
and profitability of corn and soybean production in NNY. Results of this research will be
used to start mapping the distribution of corn and soybean diseases in NY and will be
made available to NY growers through extension outreach to aid in their management
decisions. All educational materials will also be posted on the disease management
section of fieldcrops.org.

Increased local knowledge of crop diseases is the main benefit expected from this project.
Northern NY farmers are increasingly faced with important management decisions that
require knowledge of plant diseases such as:

1) What corn hybrids and soybean varieties should I grow for the best disease
resistance? To what diseases does my seed need genetic resistance to and at what
levels in the hybrid or variety?

2) Should I apply a foliar fungicide(s)? Does the disease pressure in my field or in the
general area warrant a chemical application?

3) What crop rotation sequences and tillage practices makes most sense for my farm?
Are plant disease organisms building up in my soil or crop debris to suggest I need to
change my cropping sequence or tillage practices in particular fields?
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The greatest needs for disease assessment and proper disease identification concern leaf
blights, ear rots, and stalk rots of corn; and foliar blights, stem and root rots, pod rots,
viruses and other systemic diseases of soybean.

Methods:

Disease symptoms were noted and quantified, and representative diseased samples were
collected and submitted to the Bergstrom Lab at Cornell University, by CCE field crop
educators whenever they were found during routine visits to farms by Mike Hunter in
Jefferson and Lewis counties, and by Kitty O’Neil in Clinton, Essex, Franklin, and St.
Lawrence counties in 2015.

In addition, an intensive field survey/assessment was conducted for disease detection and
diagnosis in 21 sentinel fields of corn and 46 sentinel fields of soybean, chosen to
maximize diversity of environment and cropping practices in each county. Each sentinel
field was assessed one to three times during the growing season to include various growth
stages of the crop. Soil samples were collected at the end of the season from 13 fields
across the region and analyzed for presence of the soybean cyst nematode in Dr. Wang’s
USDA Laboratory at Cornell.

In the Bergstrom Lab, samples were cultured for pathogen isolation, examined
microscopically, and pathogens were identified. Results were collated and summarized
and shared with individual producers via CCE educator and extension meetings.
Important new disease findings will be published through national databases and
publications; pathogen isolates archived in the Cornell University Field Crop Pathogen
Culture Collection; and DNA sequences submitted to GenBank.

Results:

Figure 1 illustrates the locations of the fields inspected for the 2015 survey, and Table 1
summarizes the diseases found in each county. Five corn diseases and 11 soybean
diseases in total were identified and diagnosed among farm fields from the five counties
surveyed. No disease occurred at high severity in 2015.

Northern corn leaf blight (Figure 2) was observed in most of the corn fields surveyed
during August through October, though only at moderately low levels. The other corn
foliar diseases, common rust and eyespot, are fairly common and widespread and only
occurred at low levels in the fields they were found. The important finding on corn in
2015 was head smut in Jefferson County, which was identified in NY in the 2014 survey
for the first time since the 1980’s (Figure 3).

White mold wasn’t as widespread in 2015 as it had been in previous years in soybean
crops. The foliar soybean diseases identified are common and only occurred at low
levels. The important findings on soybean in 2015 included northern stem canker and
brown stem rot, which were identified in NY for the first time in 2014 and 2012,
respectively (Figure 2). Soybean cyst nematode was not confirmed to be present in any
of the 14 soil samples collected in the region. Nematode scouting will continue in 2016.
-3-



[ BIPR \/
Lanaik™” T (D]
fcDonalds — * (s17)
Corners al

()

Christie Lake Lombardy
G ]
Westport
Newboro!
e (42] -Athens
(13
€
&2} (a01]
Inverary 12)
AleXan
Gananoque Bay
[€.))
Thousand Rl
- Islands
Kingston Clayton

®

Wolfe Isl:

tertow) Carthage
seekeid [ A ’
Adams Cifhtel (@8

—_Perth (a3} Smiths Falls,

Merrickville-Wolford

@ chau n\' @ 10rum
0 %%

¥

P 9
Worth
Lacona
Pulaski
D Atmar
Oswego Mexico ®)

Minetto Parish

Williamstown

Merrickville

&

Kemptyille

e

Gooale My Maps

Cornwall
Fort.
\— p Coving
& [ @)
= Massena
M

runungaon

{s01) (2] [10]

b w
202 ) 225

Rockburn

= Champlain Alburg
Con¥ble Chateaugay

burg ® G0 Atona '
spencipile | g ' 673 Malone @ \ |
(401 Moira Bangor 57 ] s
@) = Norfolk 2 g ¢
2 @ Cargifal , D) GJ
m3¥id Norwood e <
y
Mountain | Dannemora Grandisle
0Ogdénsburg Nicholville e Plattsburgh
— Potsdam
@ P
0
e Yelton 0 Parishville i,
Cariton — Mountain )
. Colton Adirondack c
State Park Ausable 4
De Kalb ® '©) Tajlor Pond Ghasm ¥
Campground Bt
Paul Smiths
o H
0, arrietstown Wikmingtdn <O
Gouverneur 56) Saranac Inn
uyereur . eqards G saranac Lake ®
Childwold &5 Lake Placid A
Fine 3 i Keene Iy &
Cranberry ® Tupper Lake () 2 T
Lake State Keene Valley Ferrisbur
Campground Jigh Peak N
Harrisville Star Lake fhih Peakg o Jorgenge
@D W Ne
Mt Marcy &
Diana Center Sabattis (@] i
Five Ponds Tahawus
Hammond Mic
Pond
Long/Lake Newcomb
w
Vanderwhacker
Copenhagen Croghan Beaver River (28N) Mountain Shoreham
Wild Forest |
—{ Sargent Pond! Pharaoh Lake
(G @ Wildérness Jicondercoa
Raquette L'ake
L@yl
Eagle Bay Indiari Lake
z) North River Pottersville
DdForgy North Creek @®
Chesterioun
L s West Canada @ @ ﬁ
PortLeyden = {53 Jeotton
am) ) Whitehall
\ Black River Lo Ls7] Hamptor
26, 28)
@ Boonile (@ Lake Pleasant
Forestport Pigecd:

Lake George
Granville

Figure 1. Locations of fields scouted during 2015 NNYADP Corn and Soybean
Disease survey. Green balloons represent corn fields; red balloons represent
soybean fields. Individual balloons may represent multiple fields at that location.

Table 1. Diseases identified by county, 2015 NNYADP soybean and corn disease

survey.
County Crop Disease County Crop Disease

Jefferson soy | bacterial blight Clinton corn | northern corn leaf blight
Jefferson soy | bacterial pustule Clinton corn | eyespot
Jefferson soy | downy mildew Clinton corn | common rust
Jefferson soy | Cercospora leaf blight Clinton €orn | northern corn leaf spot
Jefferson soy | frogeye leaf spot Franklin corn | common rust
Jefferson soy | Septoria brown spot Jefferson corn | northern corn leaf blight
Franklin SOY | bacterial blight Jefferson corn | eyespot
Franklin SOY | downy mildew Jefferson corn | head smut
Franklin SOY | Fusarium root rot St. Lawrence corn | eyespot
Franklin SOY | northern stem canker St. Lawrence corn | Purple leaf sheath
Franklin SOY | soybean mosaic virus St. Lawrence corn | northern corn leaf blight
Franklin SOY | white mold
St. Lawrence soy brown stem rot




Figure 2. Northern stem canker identified in Jefferson County in 2014 and Franklin

County in 2015. This soilborne soybean disease had never previously been
identified in NY. Photo: J. Cummings

Figure 3. Corn head smut identified in Jefferson County in 2014 and Franklin
County in 2015. Photo: J. Cummings
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Conclusions/Outcomes/Impacts:

Northern corn leaf blight (NCLB) was widespread, though not universal, in northern New
York corn fields in 2015. Because of the lateness of the epidemic, significant yield losses
were unlikely and application of foliar fungicides at tassel emergence would not likely
have resulted in an economical return on investment. The amount of fungal inoculum in
corn debris continues to be elevated in the region, so farmers are urged to plant corn
hybrids with moderate resistance to NCLB in 2016. Brown midrib corn hybrids were not
included among the fields surveyed in 2015, yet some BMR hybrids showed severe
damage from NCLB in the region.

Head smut continued to show up in some corn fields in the same region it was identified
in 2014, indicating a potential resurgence of this disease which hasn’t been a major
concern for northern NY growers in almost three decades.

None of the soybean fields surveyed in 2015 showed significant foliar disease
development and therefore foliar fungicides would not likely have contributed to
economical yield enhancement in those fields. We have no indication that the bacterial
pustule or downy mildew observed warrant altered management practices for control.
Septoria brown spot and frogeye leaf spot can cause yield losses if they are severe during
early pod-filling, which was not the case in 2015. White mold, brown stem rot and
northern stem canker are potentially serious soilborne diseases with long-term
implications for crop rotation sequence and these diseases deserve further assessment in
the region.

If soybean cyst nematode is confirmed in the region, this will have important implications
for soybean production in NNY. More intense nematode assay will be warranted and
affected farms will need to plant soybean varieties with resistance to the nematode if it is
discovered.

Outreach:

Results of the survey are being shared with growers and CCE educators via extension
meetings. Results of this project were presented to growers and discussed at meetings
hosted by the NNYADP board in Canton and Malone (January 2016). A database of corn
and soybean diseases diagnosed by county will be made available via fieldcrops.org as
we map out the occurrences of various corn and soybean diseases in the region.

Next Steps:
Multiyear surveys better capture the reality of disease occurrences in the region due to the

variation in weather from year to year, because each disease may be favored by specific
weather conditions. We will continue the NNYADP corn and soybean disease survey in
2016 to expand our database of which diseases occur in the counties of northern NY.
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Cummings, J.A., and G.C. Bergstrom. 2014. Northern stem canker: A new challenge for
New York soybean producers. What’s Cropping Up? Volume 24, No. 5:47-48
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For More Information:
Gary C. Bergstrom, Department of Plant Pathology and Plant-Microbe Biology, Cornell
University, 334 Plant Science Building, Ithaca, NY 14853-5904, 607-255-7849

NNY Field Crop Specialists
Jefferson-Lewis counties: Mike Hunter, 315-788-8450
Clinton, Essex, Franklin, St. Lawrence counties: Kitty O’Neil, 315-379-9192 x253



