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Executive Summary:

The original Seed Corn Best Management Practices Manual which was developed through
a previous CORD llI project (8432-1) which was aimed to assist seed corn producers,
consultants, seed corn company personnel and others in the identification and
management of many of the common problems associated with seed corn production in
Ontario. With the development of the Seed Corn Best Management Practices Manual
(SCBMPM) in a hardcopy format the next phase of development consisted of including an
updated electronic version onto the Seed Corn Growers of Ontario Website at
www.seedcorngrowers.com. The website is the primary learning vehicle for seed corn
producers and has become in our opinion the best North American seed corn resource on
the internet and provides convenient access to the information for all Ontario seed corn
producers and others involved in the industry. The manual website and CD version is a
major technology transfer vehicle to seed corn and other specialty corn growers and
company representatives in Ontario. This can reduce duplication or contradicting
information.

With the addition of the updated electronic SCBMPM on the SCGO website future revisions

and modifications can be accomplished easily and linked to other resources as needed

such as the OMAFRA website. It was important to continue updating the information in this
manual and this proposal allowed for the inclusion of new information in order to keep it

relevant and applicable to the every changing seed production issues we face as an

industry. For instance, various components of this project included surveying and

monitoring pest and other yield limiting factors associated with seed corn production in the
province. The main purpose was to deter mine
limiting factors such as seed-borne disease,seedl i ng bl i ghts, Stewartos
ear or kernel rot on seed corn. The distribution and severity of other diseases and insects
including eyespot, northern leaf blight, common rust, gray leaf spot, common smut, stalk

rot, corn flea beetle, European corn borer and corn rootworm were also recorded.

We were able to document many seed corn leaf diseases such as northern leaf blight,
anthracnose leaf blight and gray leaf spot continue to increase in the province and are a
significant threat to a viable and profitable seed corn industry. There is very little
monitoring elsewhere in North America and this information has been requested by many
of the major seed corn companies as well as shared with the major corn and seed corn
pathologists and researchers in North America (American Seed Trade Association meeting
in Chicago). The results of these three surveys were summarized and included in the
Updated Best Management Practices Manual for Ontario Seed Corn Production. In
addition, this information provides a benchmark for future comparisons.

The final component of this project was to evaluate new technologies such as weather

based computer prediction models (diseases and insects for example) for applicability to

our provincial environmental conditions and the usefulness of these technologies for

Ontario producers and seed companies. Much of our efforts were spent on further
verification of weather based computer predic
wilt models that range from the historical/traditional Stevens-Bowes to the new models

developed by lowa State University. All the models have various advantages but also

limitations and continued evaluations are necessary under Ontario weather and pest

conditions. The ability to accurately predict Stewart's wilt of corn will allow for better


http://www.seedcorngrowers.com/

management of the disease (resistant hybrids or inbreds) and the corn flea beetle
(insecticide seed treatments or foliar insecticides). Many of the management strategies
were used in the best management manual. Unfortunately, these evaluations are a long-
term proposition and although we have made some progress and have linked with other
areas such as Michigan, the consistency in the predictions has not been acceptable for the
new models and in most cases, they are not a better predictor of risk then the traditional
models.

As discussed above in the executive summary and in the final report, over the course of
this project, we have been able to meet the five project objectives which were:

1. Update and expand Best Management Practices for Ontario Seed Corn Production
Manual (Completed)

2. Develop Best Management Practices for Ontario Seed Corn Production Website
(Completed)

3. Develop CD of Best Management Practices for Ontario Seed Corn Production
(Completed)

4. Annually survey disease and insect distribution in the seed corn production areas of
Ontario. (Completed)
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Background

Ontario is a world-class
producer of seed corn, due
to the region's exceptional
combination of climate,
soils, production expertise
and infrastructure. As with
other production areas, the
competitive nature of the
North American seed corn
industry has had a
significant impact in
Ontario. The Ontario seed
corn industry has gone
through significant changes
in recent years and
challenges such as the loss
of acreage to US seed corn
production areas and
decreased acreage needs
from companies will remain.
Environmental concerns
with nutrient and pest

management and competition for land base with other rotational crops are part of these
production challenges. One advantage the Ontario seed corn industry possesses is

Aigbatyo. Mai ntaining our productivity

future is critical to the ongoing viability of the Ontario industry.

Sustainable and dependable production not only increases our competitiveness against US
production areas but is the key to the future health and growth of the seed corn industry in
Ontario. Being proactive and meeting these challenges will maintain the Ontario seed corn

industryds reputation for dependabkeecoyni Bk ds

development of the first comprehensive Best Management Practices Manual for Ontario
Seed Corn Production was one extension tool (CORD Il project 8432-1) developed for
Ontario seed corn growers, the seed corn industry and other stakeholders to meet these

and future challenges head-on.

The updating and incorporation of the manual on the website and CD development

continues the proactive and

progressive strat

and other stakeholders to go forward and not only remain viable but build a stronger, more

competitive and healthy seed corn industry.

and



Project Methods, Results and Discussion

Disease and Insect Surveys:

In 2005, seed corn fields in Ontario were surveyed for various seed corn disestsesmid their
corresponding level. Overall in 2005, Fusarium was the most important pathogen for seedling corn.
As in 2003 and 2004, Stewartds wi Astareautafadry r n
and warm summer in 2005, common ruestegity was very low. Anthracnose leaf blight and

northern leaf blight were found in more fields in 2005 and the incidence for both of these diseases
was high in many fields. Severity in these same fields from Anthracnose leaf blight and northern
leaf blight ranged from intermediate to high in some fields without drought stress. Gray leaf spot
was distributed across most fields. Common smut was severe in some fields. Ear rot and stalk rot
were found earlier than usual because the plants maturgd d@ysearlier in 2005. Mite damage

was severe in 2005 coincidently with severe drought stress. European corn borer, corn rootworm,
and grasshopper were less problematic in 2005 as in 2004.

Common smut was severe in some fields. Ear rot and stalk rot weredanied than usual because

the plants matured 1D4 days earlier in 2005. Mite damage was severe in 2005 coincidently with
severe drought stress. European corn borer, corn rootworm, and grasshopper were less problematic
in 2005 as in 2004.

From August 170 September 11, 2006, a corn pest survey was conducted in Ontario &mecQu

As usual [1, 2, 34, 5, 6, 7] the emphasis of this years survey was to determine the distribution and
severity of the bac Pantoeasatéwarti + Bvimia Sesvarth.tThewar t 6 s w
distribution and severity of other diseases and insects including eyAspeblasidium zedge

common rustRuccinia sorghj, northern leaf blightExserohilum turcicui anthracnose leaf blight
(Colletotrichum graminica), commorsmut Ustilago maydiy head smut§porisorium holci

sorghi= Sphecelotheca reilianaear rot Fusarium spp, stalk rot Fusarium spp andC.

graminicol), European corn boredétrinia nubilalig, corn rootworm Diabrotica longicornis

and/orD. virgifera), and corn flea beetl€haetocnema pulicarjavere also recorded. In addition,
scouting for any newer pests in Canada was conducted, especially for gray le@espaggora
zeaemaydig in Ontario.

At each of 164 fields in Ontario and 96 fieldsQuébec surveyed, the incidence of each pest and the
severity of the predominant pests were recorded. Fhinlye St e wlilierldafGamplesiwere

collected in this survey from Southern Ontario. ELISA tests for the patigeaewarti( St ewar t 6
wilt) were done in the Central Experimental Farm laboratory by using reagent sets, protocols, and
antibodies provided by AGDIA Inc. (Elkhart, Indiana 46514, USA).

Overall in 2007 Fusarium TrichodermaPythium,andTylenchusvere the four most frequency

pat hogens isolated from the seedling plants. S
levels were still low in 2007. 2007 was a warm and dry corn season from May to October. Such a
warm season was not favorable for development leaf disé¢émesver, northern leaf blight still had
sporadic outbreaks in Southern Ontario. Anthracnose leaf blight and gray leaf spot was one of the
most common leaf diseases in Southern Ontario. Common rust was not as prevalence as other years
in 2007. Such a warmrmd dry season was good for common smut and miE&sess mite damages

were observed on both field and seed corn fields. Stalk rot, European corn borer, corn rootworm, and
grasshopper were less problematic in 2007.



Corn Flea Beetle Insect Populations Vector

Stewarts Disease and Mirror Symptoms Stewartos Wilt Fluct
Very Dependent on the Ovetwintering

Northern Leaf Blight Increased Considerably Anthracnose Leaf Blight Continues to
Over the Course of the Project. Increase in the Province

Common Smut is Common and is most Most Seed Corn Inbreds Are Very
Freauent under Stressed CroConditions Susceptible to Common Rust
o ~ // N\
/ .
—— Ontario \’/
-&- Quebec N

Full Reports for 2005, 2006 and 2007 can be found in
Appendices A, B and C, respectively. Other
communication materials in Appendix D.




Corn Stalk Rots Are Common and Damage
Increases under Stressed Conditions

Ear Rots Very from Year to Yeari
Influenced by Weather and Stress
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Eyespot leaf disease fluctuates but is
common most years




Milestones

MILESTONE EVENTS AND DATES TABLE:

Milestone ' Completion Date Status
Selection, development and monitoring Summers
of seed corn production fields for 2005 Completed

surveys 2006
2007

Field Scouting Summers
2005

2006 Completed
2007

Seed corn production survey Summer
2005

2006 Completed
2007

Update Best Management Practices for Seed | Winters
Corn in Ontario Manual 2005/06
2006/07 Completed
2007/08

Best Management Practices for Seed Corn Summer/Fall 2006 Completed
in Ontario Development/Evaluation Website

Launch of Best management Practices for Fall 2007 Completed
Seed Corn in Ontario Website
Development of Best Management Practices | Fall 2007 Completed

for Seed Corn in Ontario CD

Verification of weather based models in Winter 2005/06

connection with weather monitoring sites | through Fall/Winter | Completed
2007

Budget Expenditures:

Attached are copies of invoices paid by the Seed Corn Growers of Ontario. Funding for
this project helped hire support staff (salaries, travel related expenses, etc) to assist in the
collection of field samples, disease and insect monitoring, website and CD development, as
well as other activities as described above and required to meet project objectives.



Communication Update:

Information obtained through this project has been and will continue to be conveyed to the
grower community on a timely basis through articles in the OMAFRA CropPest Ontario
newsletter, farm media and the Seed Corn Growers of Ontario website. In addition,
presentations have been made at numerous grower meetings such as the Southwest
Agricultural Conference, FarmSmart, Eastern Crops Conference (Kemptville) and others.

The CD and website versions of the manual allow quick access to the information and can
be updated easily. The results of these three surveys were summarized and included in
the Updated Best Management Practices Manual for Ontario Seed Corn Production.

Information gained from this was presented to the scientific and seed industry community at
the American Seed Trade Association meeting in Chicago (December 2006). Minnesota
and some other states are in the process of developing a similar approach based on this
project 6s ritosrasults were published im thel Canadian Plant Survey
publication and many farm magazines and websites.

Although the primary communication target of the project is the 750 seed corn producers in
the province. Information from this project would also be beneficial to the 23,000 field and
sweet corn producers as well as encourage a more consistent, environmentally aware
approach to pest control and crop management among growers. This in turn will aid in
retaining a vital and vibrant seed corn industry in Ontario.

The information produced from this project will lead to better corn hybrids that meet the
specific disease, insect and other yield-limiting factors that occur in Ontario. Many of the
commercial seed companies were in attendance in Chicago (ASTA) and many of the larger
ones have asked for results to help strengthen producer product needs for Ontario. In
addition, increased awareness by producers will aid in the selection of corn inbreds and
hybrids appropriate to their needs. Some parts of the project may extend into the sweet
corn and field corn industry as there are some common concerns.
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Appendix A
SURVEY OF SEED CORN PESTS IN ONTARIO IN 2005

X. Zhu?*, L. M. Reid®, T. Woldemaiam?, A. Tenutdand C. Van Herk

®Agriculture and AgriFood Canada, Eastern Cereal and Oilseed Research Centre, Ottawa, Ontario,
K1A 0C6;" Ontario Ministry of Agriculture, Food and Rural Affair , P.O. Box 400, Ridgetown
College, Ridgetown, Ontario NOP QC Corresponding author. Telephone: (613) -2%£L.6;

Facsimile: (613) 958295; email: zhuxyz@agr.gc.ca

INTRODUCTION AND METHODS: In 2005,thirty-four fields, includingtwentyseed corn

fields, fourteengrain corn fieldsvere set up for a corn pest study by the Ontario Ministry of

Agriculture, Food and Rural Affairs (Ridgetown College) and the Central Experimental Farm,

Ottawa, Agriculture and Agirood Canada. The main purposaswo determine the distribution and
severitesofseedor ne di seases, Pantoedhstewasti =Erwenia atewbrfiear wi | t
rot or kernel rotFusarium spp, and head smugporisorium holeisorghi= Sphecelotheca

reiliana) on seed corn.

In late Mayand early Joe the Ontario Ministry of Agricultural, Food and Rural Affairs at

Ridgetown conductethe seedlingfield survey. Five female and male plant samples were taken from
six locations in each fieJdncluding four corers and two central spots at each field. A tot&80

female and 30 male plants were collected for the ninteen seed corn fields, but only 30 plants for each
of the ninteen commercial grain corn fields. All samples were shipped tothelisease lab at the
Central Experimental Farm in Ottawa. All plants were washed to determine wite¢her

coleoptiles, seeds, or roots were abnormal or diseased. The abnormal plant parts, or one section of
discoloured root from normal plesy were sterilized with 1.1% dimethyl ethyl benzyl ammonium
chloride (50% of Swiss Al Rx44) for 30 seconds thwashed three times with sterilized water.

Sections wer@lacedon 9 cm Petri dishes containing0 ml of cornmeal agar (CMApedium and

storedat room temperature (224 C). Platesvere checked at 24, 48, and 72 hours. All pathogens
were transferred and purified on both CMA and potato dextrose agar (PDA) for future identification.

On 22and 23 ofAugust, a total of 21 seed corn fields and 14 grain corn fields were surveyed for the
presence and distribution of the major corn diseases and insect pests that occur inTDetario.
distribution and severity of the followirdjseases and insects including eyesporéobasidium

zeag, northern leaf blightExserohilum turcicui common rustRuccinia sorghj, gray leaf spot
(Cercospora zeamaydig, common smutlstilago maydi} stalk rot (Fusarium spp and
Colletotrichum graminical), European corn boreDstrinia nubilalig corn rootworm Diabrotica
longicornisand/orD. virgifera), and other pestwere ecorded.

Oneseedling displaying wilt symptoms in the early season disease survey (June 2(f0%5) kead
samplesvi t h St ewar t drem theAugust sevweywerasedits testhe presence of
Stewartos wilt di seagen®.stevimttiil SAetvast §sf wrl t hewp
Central Experimental Farm laboratory by using reagent sets, protocols, and antibodies provided by
AGDIA Inc. (Elkhart, Indiana 46514, USA).



RESULTS AND COMMENTS:

Seedling Survey

A total of 56sampéswere collected andert to Ottawa Lab, whichepresented9 grain corrfields and 19

seed corn fields30 plants for grain corn, and 30 female &0dnaleplantsfor seed corjp Of the1680
seedlingssampled only 41 plants looled abnormalincluding oneplant showedpossiblewilt symptoms

whereas most others displayed insect or herbicide damage symptmasum spp.166(9.88%),

Trichoderma spp59(3.51%), andRhizopus spB6 (2.14%)were the three mostequentlyisolated fungl
pathaens(Table 1). For each set of 30 plants, the number of abnormal plants irB8guantsanged from

0 to 5 of the plantsFusarium sppranged from 0 td4 (36.7%) of the plants, isolated from 17 grain and 19
seed corn fieldsTrichoderma spp ranged from 0 to 10 (33.3%j)as isolated froml0 grain and 12 seed corn
fields, respectively. Tablgalso showedhat the frequency of each fungus were different between female and
male in the same field and among different fielBgthium spp.Alternaria spp, Rhizoctonia sp@and

.Mucor spp were isolated occasionally. The nematdgieenchus sppwas only isolaté at one field. Two

isolates could not be identified at this time and are being examined further. Bacteria appeared 274 (7.09%)
times. Only one grain corn field sample did not have bacteria. Compared to the results of 2004 seedling
isolation, the number dfingi genus and the frequency of isolated fungus, bacteria and nhematode were much
lower in 2005. One explanation is the 2005 seedling sample timing was one month earlier than in 2004 and
the corn growth stage for most of the plants was at-héeaf stge in 2005 as compared to th& feaf stage

in 2004. This would indicate that early season pathogen infection levels were very low. Future seedling
isolations will most likely be taken at theB3eaf stage to give a better representation of pathogels.leie

one wilt seedling plant tested negative$ot e war t 6s wi |t by ELI SA test.

August Survey

Bacteria DiseasesS t e w a r -liké symptemd were found in one grain and three seed corn fields (Table

2). All three of these seed corn fielderepositive by ELISA test for the disease and the single grain corn

sample was negative in comparison. Aflthese fields were in Chathaent, but only a few leaves were

infected Corn fleabeetlé CFB) i s t he main vectaionwasfvery3awen®@5 t 6 s w
again. Four grain and three seed corn fields displegadflea beetle injury during the survey period.

NeitherHolcus leaf spofPseudomonas syringarorGo s s 6 b a ¢Claghadtearhichigainasi¢ subsp.
Nebraskensis = Corynebacterium nebraskgmgere observed in seed corn fields in 2004.

Fungal Ear and Stalk diseasesCommon smutvas observed at 11 of 14 grain corn and 19 of 21 seed corn
fields. One field in Norfolk County had 50% incideraestalks and/or ears. One seed and one grain corn

field in ChatharAKent County had 80 % incidence Head smutvas not found at any of the investigated

fields. Gibberella/Fusarium ear ratas observed at 7 grain corn and 8 seed corn fields at the tsuevey.

Stalk rotwas observed in 6 grain corn and one seed corn fields. This seed corn field had up to 40% stalk rot
incidence, the symptoms including Pythium early death, Fusarium stalk rot, and red rbop-die back

was not a problem at the suyvme. Because the summer of 2005 was relatively warm, corn maturéd 10
days earlier than usual; therefore, ear rot and stalk rot symptoms showed up as early as the end of August.

Fungal leaf diseasesEyespotwas not found at any investigated fiel@@mmon rustvas found a6 grain

corn and 11 seed corn fields but all only low seve8tuthern rustvas not observeith Southern Ontario in

2005. Typical symptoms @fray leaf spotvere found at 10 grain corn and 13 seed corn fields. No gady |

spot found in Norfolk seed corn fields. A seed corn field near Tilbury (ChaitearhCounty) showed a
intermediate severity for gray leaf spot in 2005. Considering the environmental conditions in 2005 this was
surprising and gray leaf spot levels that observed would be sufficient to caused significant yield losses.

The severity of gray leaf spot in this field was the highest we have observed since we started surveying seed
and field corn fields (1998).

Northern leaf blightvas found in 5 of 14 gnacorn and 12 of 21 seed corn fieldsithracnose leaf blight

was more frequently found in 11 grain corn and 17 seed corn fields. Those two diseases together caused plant
death at the end of August in one seed corn field near Erie Beach (CH&ha@oury). Another grain corn

field in ChatharAKent had intermediate severity for northern leaf blight. Northern leaf blight also caused two



seed corn field plants to die prematurely at the time of the survey also near Erie Beach. This was the third
year northen leaf blight was observed severe around Erie beach. Also, a total of 79 (34.3%) corn fields were
found to have northern leaf bligatthe time ofour corn disease survey in Ontario d&ebec in 2005. The
results of 2004 and 2005 corn disease survaigdted that northern leaf blight is becoming a more serious
problem in Canada and losses are increasing and could pose a significant risk in the future.

Viral diseases: No Maize dwarf mosaior other virus disease symptoms were observed in 2004.

Other insects: European corn borevas observed at 9 grain corn and 13 seed corn fields, lowt at

incidence Corn rootwornmdamage was observed at 13 grain corn and 12 seed corn fields with leaf feeding
and silk pruning the predominant symptom, but wasobgerved to be a significant problem. Caphid

levels were low in 2005.

Mites: Two-spotted spider mitéTetranychus urtica&och= T. bimaculatuHarvey), was observed in all
fields. Two seed corn fields had heavy mite pressure resulting in alveslao leaf colour appearance with
some premature death in 200%e warmer and drier summer was the main reason for more mites in 2005.

Others: Some fields had bird damage, one seed corn field in Cheiflesmhad up to 3%0% ears damaged
by bird feeding. Many ears h&dthck moldspores on kernels damaged by birds or insects.

Summary

Overall in 2005, Fusarium was the most important pathogens for seedling corn. As 2003 and 2004,
St ewart 0s wibe¢etle lezets averel@mim200B8d aeesult of a dry and warm summer in
2005, common rust severity was very low. Anthracnose leaf blight and northern leaf blight were
found in more fields in 2005 and the incidence for both of these diseases was higly fireida.

Severity in these same fields from Anthracnose leaf blight and northern leaf blight ranged from
intermediate to high in some fields without drought stress. Gray leaf spot was distributed across most
fields. Common smut was severe in some field® rot and stalk rot were found earlier than usual
because the plants matured1days earlier in 2005. Mite damage was severe in 2005 coincidently
with severe drought stress. European corn borer, corn rootworm, and grasshopper were less
problematicm 2005 as in 2004.
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Table 1. Pathogen numbers isolated from 30 seedling corrsfitant Southern Ontario in 260
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Grain corn
AK-F ? ? 2 1 0 1 0 0 0 0 2 0 0 2+1
BB-F ? ? 1 5 0 3 0 0 1 0 8 0 0 3+1
BBU-F 42.18.392 82.22.240 1 4 0 0 0 0 1 0 12 0 0 3+1
DC-F 42.24.909 80.05.592 0 0 0 1 0 0 0 0 3 0 0 2-3+1
DF-F 42.35.418 81.38.407 4 2 0 3 0 1 0 0 0 0 0 4+1
DP-F 42.57.548 82.17.121 0 8 0 4 0 1 3 0 4 0 0 3+1
DW-F 42.40.517 82.02.236 0 1 0 0 0 0 4 0 8 0 0 2+1
GM-F 42.28.304 82.21.420 0 0 0 1 0 0 1 0 7 0 0 2-3+1
HW-F ? ? 0 4 0 3 0 0 0 0 3 0 0 3+1
JS-F ? ? 5 3 1 0 0 0 6 0 12 0 0 3+1
JSW-F 42.37.087 81.37.400 0 2 0 1 0 0 0 0 12 0 0 5+1
KS-F 42.25.794 82.09.539 0 4 1 0 0 0 0 0 13 0 0 3+1
MS-F 42.07.326 82.32.407 1 3 0 0 0 0 0 0 4 0 0 3+1
NR-F 42.22.993 81.49.206 0 2 0 0 0 0 2 0 5 0 0 2-3+1
RC-F 42.27.182 81.53.033 1 1 0 1 0 0 1 0 4 0 0 3+1
SJC-F 42.34.470 82.04.459 0 2 0 0 0 0 5 1 6 0 0 6+1
SJJ-F 42.20.189 82.20.822 1 10 0 0 0 0 0 0 4 0 0 5+1
SIK-F 42.55.531 81.46.064 1 3 0 0 0 0 0 0 5 0 0 4-5+1
WG-F 42.32.627 81.52.489 4 5 0 1 0 0 1 0 5 0 0 34+1
Seed corn

HSN-S(F) 42.23.325 82.04.531 0 3 0 0 0 0 0 0 5 0 0 2+1
HSN-S(M) 42.23.325 82.04.531 0 2 0 0 1 0 0 0 6 0 1 2+1
HSU-S(F) 42.15.586 82.00.310 0 0 0 0 0 0 0 0 3 0 0 2+1
HSU-S(M) 42.15.586 82.00.310 0 1 0 1 0 0 1 0 3 0 0 2-3+1
MZz2-S(F) 42.18.229 82.23.264 1 1 0 10 0 0 0 0 0 0 0 2+1
MZz2-S(M) 42.18.229 82.23.264 0 2 0 3 1 0 0 0 9 0 0 3+1
MZ3-S(F) 42.18.946 82.22.181 0 1 0 0 0 0 0 0 3 0 0 3+1
MZ3-S(M) 42.18.946 82.22.181 1 5 0 3 0 0 1 0 6 0 0 3+1
MZ-S (F) 42.18.251 82.25.694 0 6 1 0 0 0 1 0 11 0 0 3+1
MZ-S (M) 42.18.251 82.25.694 0 5 0 0 1 0 0 0 10 0 0 2+1
PB-S(M) 42.24.898 82.19.077 0 2 0 1 0 0 0 0 2 0 0 2+1
PF-S(F) 42.17.465 81.56.260 1 2 0 0 0 0 1 0 1 0 0 3-4+1
PF-S(M) 42.17.465 81.56.260 0 5 0 1 0 0 0 0 2 0 0 2+1
PRF-S(F) 42.26.767 82.05.624 0 1 0 0 0 0 1 0 1 0 0 2+1
PRF-S(M) 42.26.767 82.05.624 0 3 0 0 0 1 1 0 2 0 0 3+1
PT-S(F) 42.22.221 82.23.290 0 1 0 0 0 0 0 0 3 0 0 2+1
PT-S(M) 42.22.221 82.23.290 0 7 0 0 0 0 0 0 8 0 0 34+1
PW-S(F) 42.33.457 82.24.211 0 1 0 0 0 0 0 0 2 0 0 2-3+1
PW-S(M) 42.33.457 82.24.211 1 4 0 0 0 0 1 0 6 0 0 2-3+1
PW-S(F) 42.33.264 82.24.755 1 5 0 0 0 0 1 0 7 0 0 2-3+1
PW-S(M) 42.33.264 82.24.755 1 14 0 0 0 0 1 0 16 0 0 3+1
SF2-S(F) 42.28.917 82.02.390 3 2 0 1 0 0 0 0 3 0 0 2-3+1
SF2-S(M) 42.28.917 82.02.390 0 0 0 0 0 0 1 0 10 0 0 2+1
SF-S(F) 42.28.151 82.03.522 0 0 0 0 0 0 0 0 5 0 0 2+1
SF-S(M) 42.28.151 82.03.522 0 4 0 2 0 0 0 0 3 0 0 3+1
SH-S(F) 42.00.030 82.50.974 3 1 0 1 0 0 0 0 7 0 0 3+1
SH-S(M) 42.00.030 82.50.974 0 2 0 2 0 0 0 0 1 0 0 3+1
SO-S(F) 42.02.732 82.34.532 1 5 0 0 0 0 1 0 5 0 1 2-3+1
SO-S(M) 42.02.732 82.34.532 2 3 0 1 0 0 0 0 1 0 0 3+1
STB-S(F) 42.40.327 80.40.463 0 2 0 4 0 0 0 0 1 0 0 34+1
STB-S(M) 42.40.327 80.40.463 1 1 0 3 0 0 0 0 2 0 0 3+1
STC-S(F) 42.53.679 80.39.844 1 2 0 0 0 0 0 0 4 0 0 5+1
STC-S(M) 42.53.679 80.39.844 0 3 0 0 0 1 0 0 2 0 0 2-3+1
STI-S(F) 42.47.320 80.41.862 1 4 0 3 0 0 0 0 1 1 0 4-5+1
STI-S(M) 42.47.320 80.41.862 2 2 0 2 0 0 0 0 0 1 0 3+1
STM-S(F) 42.47.438 80.34.462 0 1 0 2 0 0 0 0 1 0 0 4+1
STM-S(M) 42.47.438 80.34.462 0 3 0 0 0 0 0 1 5 0 0 4+1

Total 41 166 3 59 3 4 36 2 274 2 2

*(F)
means
female,
M)
means
Male.



Table 2. Pest severities of seed corn in Ontario irb200

Location Rusf GLS® NLB* ALB® Wilt* SmuP Earrof Stalkrof ECB® CRW CFB' Mite®
Grain corn #01 ND Low ND ND ND Low ND ND Low Low Low Low
Grain corn #02 Low ND ND Low ND Low ND ND Low Low Low Low
Grain corn #03 ND Low Low ND Low ND ND ND Low Low Low Low
Grain corn #04 ND Low ND Low ND ND Low Low Low Low ND Low
Grain corn #05 Low Low ND Low ND Low Low ND Low Low ND Low
Grain corn #06 Low Low ND Low ND Low ND ND ND Low Low Low
Grain corn #07 ND ND ND Low ND Med ND Low ND Low ND Low
Grain corn #08 Low Low Low Low ND Low ND Low ND Low ND Low
Grain corn #09 ND Low Low Low ND Low Low Low ND Low ND Low
Grain corn #10 Low ND ND Low ND Low Low Low Low ND ND Low
Grain corn #11 ND Low Low ND ND ND Low ND ND Low ND Low
Grain corn #12 ND Low ND Low ND Low ND ND Low Low ND Low
Grain corn #13 Low Low ND Low ND Low Low ND Low Low ND Low
Grain corn #14 ND ND Low Low ND Low Low Low Low Low ND Low
Disease field # 6 10 5 11 1 11 7 6 9 13 4 14
Seed corn #01 Low ND Low Low ND High ND ND Low ND ND Low
Seed corn #02 Low ND Low ND ND Low ND High Low ND ND Low
Seed corn #04 Low ND ND Low ND Low Low ND Low Low ND Low
Seed corn #05 ND Low ND Med ND Low Low ND ND Low ND Low
Seed corn #06 ND Low ND Low ND Low ND ND ND ND ND High
Seed corn #07 Low Low ND Low ND Low ND ND ND Low Low Low
Seed corn #08 Low Low Low Low ND Low ND ND Low Low Low Low
Seed corn #09 Low Low ND Low ND ND ND ND Low ND ND Low
Seed corn #10 ND ND ND Low ND Low Low ND Low Low ND Low
Seed corn #11 ND ND ND Low ND Low Low ND Low Low ND Low
Seed corn #12 ND Low Low ND Low Low ND ND ND Low Low Low
Seed corn #13 ND ND Med ND Low Low ND ND Low Low ND Low
Seed corn #14 ND Low Low Low ND Med ND ND ND Low ND Med
Seed corn #15 ND Low ND ND ND Low ND ND ND ND ND High
Seed corn #16 Low Med ND Low Low Low ND ND ND ND ND Low
Seed corn #18 Low Low Low Low ND ND Low ND Low ND ND Low
Seed corn #19 Low Low Low Low ND Low ND ND Low Low ND Low
Seed corn #20 Low Low Med Low ND Low Low ND ND Low ND Low
Hyland seed #11 ND ND Low Med ND Low Low ND Low Low ND Low
Pioneer seed 076 Low Low High High ND Low ND ND Low ND ND Low
Unknown seed corn  ND ND High Low ND Low Low ND Low ND ND Low
Disease field # 11 13 12 17 3 19 8 1 13 12 3 21
Wilt = Stewartds wilt (ELI SA test positivepmmoSrosit = ¢ O]
or/and southern rust, GLS = Gray leaf spot, Ear rot = Gibberella/ Fusarium ear rot, Stalk rot = Gibberella/ Fusarium stalk ro
ECB = European corn borer, CRW = Corn rootwor m, and CFB

peg screening rating.

9For leaf diseases, ND = not detected; Low = <5% of leaf area with lesions; Intermediate (Med) = <25% of leaf area
with lesions; and High = 25% of leaf area with lesions.

bFor ear, and stalk diseases, ND = not detected; Low = <Sptanits with disease; Intermediate (Med) = <25% of
plants with disease; and High = 25% of plants with disease.

CFor European corn borer, and Corn rootworm, ND = not detected; Low = <5% of plants with insect damage;
Intermediate (Med) = <25% of plantstivinsect damage; and High = 25% of plants with insect damage.

dror corn flea beetle and mite, ND = not detected; Low = <5% of leaf area damaged; Intermediate (Med) = <25% of leaf
area damaged; and High = 25% of leaf area damaged.



APPENDIX B

Canadian Hant Disease Survey Paper 2006
TITLE / TITRE: SURVEY OF CORN DISEASES AND PESTS IN ONTARIO AND QUEBEC IN 2006

NAME AND AGENCY / NOM ET ORGANISATION:
X. Zhi@*, L. M. Reid® T. Woldemariarfy A. Tenutd

8agriculture and AgriFood Canada, Central Experint@inFarm, Ottawa, Ontario, K1A 0cB;Ontario Ministry of
Agriculture, Food and Rural Affairs P.O. Box 400, Ridgetown College, Ridgetown, Ontario NOP 2CO; * Corresponding
author. Telephone: (613) 78%16; Facsimile: (613) 952295; email: zhuxyz@em.agr.ca

INTRODUCTION AND METHODS: From August 17 to September 11, 2006, a corn pest survey was conducted in
Ontario and Q@bec. As usual [1, 2,,3, 5, 6, 7, the emphasis of this years survey was to determine the distribution and
severityof t he bact er i alPantdesstewastie= EBrMina stewarlii Fhe distribdtian ard severity of
other diseases and insects including eyeshatspobasidium zeaecommon rustRuccinia sorgh), northern leaf blight
(Exserohilum turcicum anthracnose leaf bligh€6lletotrichum graminica), common smut{stilago maydi} head

smut Sporisorium holcisorghi= Sphecelotheca reilianaear rot Fusarium spp, stalk rot Fusarium spp andC.
graminicol), European corn bore®strinia nublalis), corn rootworm Diabrotica longicornisand/orD. virgifera), and

corn flea beetleGhaetocnema pulicarjavere also recorded. In addition, scouting for any newer pests in Canada was
conducted, especially for gray leaf spGe(cospora zeaeaydid in Ontario.

At each of 164 fields in Ontario and 96 fieldQuébec surveyedhe incidence of each pest and the severity of the
predominant pests were recorded. Thoty e St e wilerldafsamplesiwkré collected in this survey from

Southern Otario. ELISA tests for the pathogéh stewartiii St ewart 6s wilt) were done in
laboratory by using reagent sets, protocols, and antibodies provided by AGDIA Inc. (Elkhart, Indiana 46514, USA).

RESULTS AND COMMENTS:

Fungal leaf diseasesEyespotwas found in 69 fields in Ontario and 86 fieldsQnébeqTable 1). Eyespot was rarely

found in the surveyed fields in Southern Ontario. Fourteen fiel@uébec and three fields in Eastern Ontaad

intermediate severity. In mosases, yield losses caused by eyespot were limited; however, in two fields the leaves were
necrotic (drying) because of eyespot alone and in five fields the leaves were necrotic (drying) because of both eyespot
and anthracnose leaf blight infection. Tistimated yield losses for those fields werg®b6. Some hybrids entered in

the Ontario Corn Committee (OCC) trial at Winchester and Lanc&temont Dundas and Glengarry, @Nre

moderately susceptible to eyesp@ommon rustvas found in 102 fields i@ntario and 31 fields iQuébec (Table 1)

only three grain corn and one sweet corn field showed intermediate seSetitiiern rus(Puccinia polysordunderw.)

was found at one field in Elgin, Ontario this year. Typical symptonggafleaf spotwere bund in 78 fields in 14

counties of Ontario (Table 1). As in 2004 and 2005, most gray leaf spot was only found on the lower leaves and
symptoms were not severe. Gray leaf spot was one of the most common leaf diseases in EssexK€hiathkyim,

and Middesex counties, Ontario 2006. Moreover, gray leaf spot was found spreading to Eastern Ontario in Ottawa
Carleton, and Stormont, Dundas and Glengarry areas. In 2006, gray leaf spot observed in 4 fields would be sufficient to
caused significant yield loss.No gray leaf spot was found in @bec. Anthracnose leaf blight (ALByas found in 131

fields in Ontario and 83 in Gbec (Table 1). Unlike 2005 [7], there were 15 corn fields with intermediate to severe

ALB in Eastern Ontario anQuébec while only twdields were intermediate in Southern OntaAdB was the most

important leaf disease in Qbec in 2006.Northern leaf blight (NLBWwas found in 91 fields in Ontario and 31 fields in
QuSbec. This number was higher than 2004 [6] and 2005 [7]. There wdiglds’with intermediate and severe severity

in Ontario, including two grain corn fields in which all of plants were dying by the end of August in Huron, and
Stormont Dundas and Glengarry countiBise yield losses were estimated up to 20%. This was ththfgear since

2003 that severe NLB was found around Erie Beach, ChalkehCounty, ON. Of the five seed corn fields surveyed
approximately, & km from this area, three were almost dead on August 18, 2006, while in the other 2 fields, the female
parentappeared to have a resistant gene to NLB. In Quebec, three fields planted with the same highly susceptible corn
hybrid as in Ontario exhibited a intermediate NLB ratifidne results of 20086], 2005[7], and 2006 corn disease

survey indicated that northn leaf blight is a more serious problem in Canada and losses are increasing and may pose a
significant risk in the future.




Fungal Ear and Stalk diseasesGibberella/Fusarium ear rotgere observed in 34 fields in Ontario and 21 fields in

Québec (Tald 1) at the survey time late August and early Septenithelike 2005 in which ear rot symptoms showed

up earlier than usual because of a warm corn season [7], ear rot symptoms progressed and were very noticeable by late
September and early October in 2086pecially in southern Ontario. Subsequent surveys taken after August indicated
that 2006 was an outbreak year for ear rot damage and myctoxin production (D@MNnon smuwvas widely

distributed across 101 fields in Ontario and 61 field@ugbedn 2006 (Table 1) There were 4 fields which had more

than 2% incidence of common smut in Ontario, including one hybrid with 40% incidence in an-Otidetan farm.

Deer damage could have had impact on the incidence of common smut on this hybrid-Siéted8@amaged plants

were located B rows from the field border while the incidence in the field was 40%uibec, there were four fields

with a relatively high incidence of common smut, frof@@%.Head smutvas only found in 3 fields with very low

incidence (<1%), one in Ontario and twoQuébeqTable 1). Head smut could not be found in some fields which had
head smut in 2004 and 2005, this might be the results of warmer May in 2006 resulting in fast germination. As in 2005,
few Aspergillus ear roand Cladosporium roears were found at harvest time in Otta@arleton, ON in 2006. Many

ears had black mold/spores on kernels damaged by birds or insects.

Stalk rot, includingAnthracnose stalk rot/tegie back Fusariumstalk rot andPythiumstalk rotwere found in 60 fields

in Ontario and 47 fields iQuébec (Table 1)None of these occurrences amounted to any serious damage in Southern
Ontario at the surveying time; however, seven fielduébec and two fields in Eastern Ontario had incidence of top
die back of up to 5@0%.

Bacterial diseasesUnlike 2003, 2004, and 2005, 6, 7],St e wa r wa8 suclhvmotetfrequent in 2006, but the yield

|l osses were | imited because of | ow s everPideyarti bDHLISA he 31
testSt ewartdéds wilt were found at 21 fi el dsKentiklgigbwanher n Or
Lambton, Mi ddl esex, Pert h, and Lennox and Addington (T
Ontaio in the counties of Leeds and Grenville, Lanark, Renfrew, Ottaargeton, and Stormont, Dundas and

Gl engarry. The same hybrid from a seed company showed .
Lanark, and Ottaw&arleton. It was olesved that the insect populations@irn flea beetlevere still very low in

Southern Ontario in 2006 as they were in 2003ec 2004, a |

Holcus leaf spofPseudomonas syringaw/as found once in Stormqgrbundas and Glengarry, ON.

Viral diseases:Maize dwarf mosaisymptoms were observed in one seed corn field in Chaltearty ON in 2006. No
other viral disease was observed, including late seeded sweet corn fields which were at silking stage atesurvey ti

Insects: European corn borédECB) damage was observed a¥ fi2lds in Ontario and 72 fields in Qbec (Table 1).

As usual, ECB damage was higher in Eastern Ontario a8th&uthan in Southern Ontario. ECB damage incidences
ranged from 1@25% with ®me hybrids at OCC trials in Waterloo, Ontario in 2006rn rootworm(CRW) damage was
observed at 123 fields in Ontario and 88 fields irBQec (Table 1). As in other years, the main damage of CRW in most
fields was leaf feeding and silk pruning; howeweestern corn rootwormas found causing 880% root lodging and
heavy silk pruning at one field in Oxford, ON; the grain yield losses of this field estimated up to 35%.

As in 2004 and 200@phidpopulations werdower than usual, but were numeroustiree fields in Q@bec in 2006 and
one field in Eastern Ontari@orn blotch leaf minefAgramyza parvicornitoew), the most common insect of corn in
Canada, was found in all fields surveyed in both Ontario ardh€e) but damage was very lo@rasshoppersnost
likely red-legged grasshopp@¥elanoplus femurubrum(De Geer)], had decreasing populations as in 2005 in both
Ontario andQud3bec Brown stink bugEuschistus serviisvas found in a few fields iboth Ontario andQuSbec,but
populations were veripw.

Three kind of black beetles were found causing damage on corn k&icels.BeetlgGlischrochilus quadrisignatys
was found at one field in Lambton, OMilk weed beetl€l abidomera trimaculata) was found once in Maskinonge
andred head flea beet(Systena frontalis) was f ound onc@ulbdemm D6 Argent eui l i n

Mites: Two-spotted spider mitéTetranychus urtica&och= T. bimaculatudHarvey) populations was relatively low in
2006 and no severe damage in both Ontario arEb@a

Others: Bird andother animal damage were severe in many fields in both Ontario aokeQu



Summary: 2006 was a warm and moist corn season from May to October. The corn germinated fast and grew normal. A
warm season was detrimental for smut disease development asemeedh$ess head smut and common smut were

found in 2006). Conditions in 2006 were however favorable for leaf disease development. Northern leaf blight continues
to increase and sporadic NLB outbreaks were pbserved in Ontario. The damage from antleaichloget and

eyespot have increased in §hec. Gray leaf spot was one of the most common leaf diseases in Southern Ontario and is
now established (spread) in Eastern Ontario. Stewartds
wasrelated with specific hybrids therefore it may have been seedborne. Common rust was not as prevalent as in other
years. Excess rain from migeptember slowed grain ddpown creating a Gibberella ear rot outbreak in Southern

Ontario. There were substa differences in severity to Gibberella amongst commercial corn hybrids. Stalk rot,

European corn borer, corn rootworm, mites, and grasshopper were less problematic in 2006 in both Onta$ibeand Qu
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Table 1:Distribution of pests in corn fields in Ontario and3pecin 2006
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Rust = common rust. GLS = Gray leaf spot. ALB = Anthracnose leaf blight, NLB = northern leaf blight,

Wilt = Stewartds wilt, Smut = Common smut. Ear rot: i
Stalk rot: including Fusarium stalk rot, Anthracnasalk rot, and toglie back. ECB = European corn

borer. CRW = Corn rootworm, including both western and northern corn rootworm. CFB = Corn flee

beetle..

APPENDIX C

CROP / CULTURE: Corn
LOCATION / EMPLACEMENT: Ontario andQuébec

NAME AND AGENCY / NOM ET ORGANISATION:
X. Zhti@*, L. M. Reic® T. Woldemariarfy A. Tenut§ @ndC. Van Herk
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Main Street East, University of GuelpRidgetown Campus, Ridgetown, Ontario NOP 2CO0. *
Corresponding author. Telephone: (613)-1%46; Facsimile: (613) 952295; email: zhuxyz@em.agr.ca

TITLE/ TITRE: SURVEY OF CORN DISEASES AND PESTS IN ONTARIO AND
QUEBEC IN 2007

INTRODUCTION AND METHODS: From August 29 to September 14, 2007, a corn pest survey was

conducted in Ontario and Qbec. As usual [1, 2,,3, 5, 6, 7, §, the emphasis of this years survegsio

determine the distribution and dPantoearstewasti =&fwvinih he bact er
stewarti). The distribution and severity of other diseases and insects including eyasmath{asidium

zea@, common rustRuccinia sorghj, northern leaf blightExserohilum turcicum anthracnose leaf blight

(Colletotrichum graminica), common smut{stilago maydiy head smut§porisorium holcisorghi=

Sphecelotheca reilianaear rot Fusarium spp, stalk rot Fusarium spp andC. graminicol), European

corn borer Qstrinia nubilalig, corn rootworm Diabrotica longicornisand/orD. virgifera), and corn flea

beetle Chaetocnema pulicarjavere also recorded. In addition, scouting for any newer pests in Canada

was conducted, espediafor gray leaf spotCercospora zeamaydig in Ontario.

At each of 247 fields in Ontario and 103 fieldQnébec surveyedhe incidence of each pest and the

severity of the predominant d{ike ledfsamples weeollececior ded. Fort
this survey from Southern Ontari6LISA tests for the pathogdh stewarti( St ewar t 6 s wi |l t) were
the Central Experimental Farm laboratory by using reagent sets, protocols, and antibodies provided by

AGDIA Inc. (Elkhart, Indiana 46514JSA).

RESULTS AND COMMENTS:

Fungal leaf diseasesEyespotwas found in 98 fields in Ontario and 97 fieldQuébedTable 1). Eyespot

was rarely found in the surveyed fields in Southern Ontario. Thirteen fief@gébec, especially at
Drummondvilleareahad intermediate severity. Some hybrids entered in the Ontario Corn Committee
(OCC) trial at Lancasteftormont Dundas and Glengarry County, @Bre moderately susceptible to

eyespot (Table 2). Eyespot, common rust, and anthracnose leaf bliglouwdsppeared together and

caused intermediate severityQuébec. It was very rare to see eyespot and common rust mixed together.
Common rustvas found in 204 fields in Ontario and 73fieldsdnébec (Table 1)All four sweet corn

fields showed intermedte to severe severity. In 2007, Eastern Ontaricunbec had more common rust
than in Southern Ontario; however, four seed corn fields that were irrigated showed intermediate severities.
Southern rusPuccinia polysordnderw.) was not found in 2007ypical symptoms ofirayleaf spot

were found in 98 fields in 14 counties of Ontario (Table 1). Like 2004, 2005 and 2006 [6, 7, 8], most gray
leaf spot was only found on the lower leaves and symptoms were not severe; gray leaf spot was found as



one of the rost common leaf diseases in Essex, ChatKamt, Elgin, and Middlesex counties, Ontairio
2007. Gray leaf spot was observed in one seed corn field at Erie Beach, CKatfizu@N with

intermediate severitiNo gray leaf spot was found @uébecAnthracrose leaf blight (ALB)Wwas found in

205 fields in Ontario and 97 QuébedqTable 1). Overall, ALB is one of the most common leaf diseases in
Canada. Few entered hybrids in OCC trial at Wingham, Huron CoDityyere moderately susceptible to
ALB (Table 2).However, like 2006 [8], heavier ALB was found in Eastern Ontario. ALB was the most
important leaf disease fQuébedn 2007 again. There were two ALB outbreak area@ugbec. InJardins
De-Napierville County, this ALB epidemic area extended about 15nkost fields, all plants yellowish

and almost died and another area with similar severities, between -Btmsisequoi and Rouville
CountiesQuébec lasted 10 kntThe estimated yield losses at those two areas wet&%0 This is the first
time to see ALB otbreak in CanadaJorthern leaf blight (NLBwas found in 81 fields in Ontario and 38
fields inQuébec There were 12 fields with intermediate and severe severity in Ontario, including 7 seed
corn fields, 3 grain fields in Southern Ontario, and two gram ¢ields in Eastern Ontario. Only 3 fields in
Québedad intermediate severities. The field3tormont Dundas and Glengarry County, ON, plants
almost died at the survey timgince 2003, severe NLB was found around Erie Beach, Chellasuin

County, ON. $ seed corn fields surveyed aboub Xm from the beach found NLB, and two of them were
almost dead on August 31, 2007. At Woodstock, Alma, and Lancaster OCC trials (Table 2), some hybrids
showed intermediate susceptible to NOBe disease survey resutisice 2004 indicated that northern leaf
blight is a more serious problem in Canada and losses are increasing and may pose a significant risk in the
future. A new disease, similar Rhaeosphaeria leaf spot (PLE$mall round or oval lesions ranging in

size) was found in five of the OCC trial locations only (Table 2).

Fungal Ear and Stalk diseasesGibberella/Fusarium ear rotgere observed in 46 fields in Ontario and 24
fields inQuébec (Table 1) and all of them were limited at the survey tBoemonsmutwas distributed
across 122 fields in Ontario and 49 field€inébedn 2007(Table 1) There were 10 fields which had
more than 5% incidence of common smut in Ontario, including 7 seed corn fields wi@®d.thcidence in
Southern Ontario. IQuébe, there were only two fields with a relatively high incidence of common smut,
5 and15%Head smutvas found in one field in Eastern Ontario with 22% incidence and 6 fields in
Québecin which one with incidence of 8% and five with very low incidence (<I¥@ny ears had black
mold/spores on kernels damaged by birds or insects.

Stalk rot, includingAnthracnose stalk rot/tegie back Fusariumstalk rot andPythiumstalk rotwere

found in 170 fields in Ontario and 93 fieldsQuébec (Table 1)Because #hsurvey was completed1?

days later than other years, more stalk rot symptoms were possibly obgaiteaimstalk rot,or called

early deathwere detected more in irrigated seed corn fields and 10 seed corn fields had incidences that
ranged from 560%. Nineteen fields in Ontario and 5 fieldsQuébec with a 2000% incidence ofop-

die back At the survey time, only four fields in Ontario and 5 fieldQmébec showed-50% incidence of
Fusariumstalk rot

Bacterial diseasesin 2007,St e w ailt wad deteeted in 35 fields which represented the traditional areas
(southwestern Ontario) were the disease is typically detected. This is in contrast to 2006 were the diseae

was found in Eastern Ontario. Qve fotPhstewattiby St ewar t 6 s wi
ELISAtestThe3 5 fi el ds with Stewartés wilt wkentgElgihhn t he folll
Essex, Huron, Lambton, Middlesex, and Oxford in Southern Ontario (Table 1). It was observed that the

insect populations d€om flea beetld CFB) were still very low in Southern Ontario in 2007 as they were

in last four years [5, 6, 7, and 8]. In a sepearte early season seed corn seedling disease survdiketen wilt

samples tested positive fBr stewartij with one of the fials testing positive for multiple samples. This

field also tested positive for Stewartés wilt in the
Québec in 2007 as compare to 200te results form this and other corn/seed corn pest sunehawe

conducted over the past 10 years supports our conclusions that overwintering CFB populations are only

di stributed in Southern Ontario, and and Stewartdés wi
Ontario. However, Stllgoearit Eagtern®nthrib and nay ke spread by badtéeria

carried seeds or other unknown factors.

No Holcus leaf spofPseudomonas syringaeras found in 2007.



Viral diseases:Maize dwarf mosaisymptoms were observed in one seed corn field in Chakemty ON
in 2007. No other viral disease was observed, including in seven sweet corn fields at the survey time.

Insects: European corn bordECB) damage was observed at 179 fields in Ontario and 70 fie@isébec

(Table 1). Unusually, five fields iBouthern Ontario and also only six fields in Eastern Ontaricamithec

had incidence more than 5%. A field in Middelsex county, had incidence up to 20% of ECB damage. ECB
damage incidences ranged froMi@% on some commercial corn hybrids at the OCGstimaWinchester,

On (located in Stormont, Dundus & Glengary county) (Table 2) in 200ih rootworm(CRW) damage

was observed at 192 fields in Ontario and 98 fielduébedTable 1). As in other years, the main

damage of CRW in most fields was leaédiéng and silk pruning; however, CRW was found damage on
kernel in two fields at the very dry area Frontenac, Leeds and Grenville counties. Of those two fields, 90
95% of the eattips, 510 kernels were damaged by CRW.

Grasshoppersnost likelyred-legged grasshoppgMelanoplus femurubrum (De Geer)], had slightly
increasing populations in 2007 in both Ontario gneébec as in 2006. Not aAphid damage was
observed in both Ontario at@uébec in 2007Corn blotch leaf minefAgramyza parvicornitoew), was
not found as common as other years in both OntaridQarébec Might because of the dry corn season in
2007. As beforeBrown stink bug(Euschistus serviisvas found in a few fields ihoth Ontario and
Québecbut populations were very lowicnic Beetle (Glischrochilus quadrisignatysvas found at three
fields in Southern Ontario and onceQuébec

Mites: Two-spotted spider mitéTetranychus urtica&och = T. bimaculatudHarvey) populations was
extremely high in Ontario in 2007. In areas of pinevince which sustained a prolonged dry period
(ChatharmKent, Perth, Norfork, Waterloo, York, Durham, Frontenac, and Leeds and Grenville counties)
the added spider mite injury resulted in many of the corn plants prematurely senescencing (yellowing) or
were dieing (dry down) at the time of the survey. For example, in one field in Ch#tbantounty, seed

corn plants in a 200 x 50%area (sandy knoll), died from the top down all corn plants were dry, but at the
lower parts, plants still were green. Heawite population was related to the severe moisture problems. Of
the 20 OCC trial fields in 2007, 7 fields had intermediate mite damage while 3 others had considerable
inury (high). Mites were less problematicQuébec

Others: Like other years, bird anather animal damage were severe in many fields in both Ontario and
Québec

Summary: Dry environmental conditions was a major problem in Southern Ontario in 2007 and as

expected had a significant impact on pest levels. . Corn leaf diseases, inolutliregn leaf blight,
anthracnose | eaf blight, common rust, eyespot, and
other pests, such as European corn borer, corn rootworm, especially mites increased. Northern leaf blight

and Pythium stalkot were relatively severe in seed corn fields especially if they were irrigated. As in

other corn production areas of North America, Gray leaf spot has became the most common leaf disease in
Southern Ontario. In Eastern Ontario ukbe¢anthracnoskeaf blight, eyespot, and rust were three

important corn diseases. The first significant outbreak of Anthracnose leaf bligh&lec occurred in

2007. Ear rot, aphids, European corn borer, and grasshopper were less problematic in 2007 in both Ontario
ard Québec
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Table 11 Early Season Seed Corn and Commercial Corn Survey 2007 in Southwestern Ontario

S
. %) © IS 2 "
3+ 3 =} m s | E| .S %) Q
8 glg| 5| g| 2|8|2|2|23|E|g|cs|8| 5|2|% 5
18| 8| T gl gl |&|a| 22| & g
O o
T
Grain
corn
1 Leamington 0 9 6 6 1 1 1] 7+1
2 Ambhurstbury 0 15 9 7 6 1 2 3 7-8+1
3 Weatley 0 14| 11 2 3 2 1| 7-8+1
4 Florence 0 8 4 3 3 3 9+1
5 Rodney 7 12 2 1 3 1 1 2 5-6+1
6 St. Thomas 4] 10 1 1 3 1 4 6 6+1
7 Bornholm 5 9 3 2 2 6 2 | 6-7+1
8 Woodstock 3 9 1 1 1 3 3 7+1
9 Ridgetown 1 14 2 4 7 1 8 3| 7-8+1
10 West Lorne 0 10 3 1 3 7+1
11 Grand pointe 0 8 3 2 2 1 1 7+1
12 Belmont 2 10 4 4 1 1 1| 8+1
Total 22 1128 | 49| 32| 13 2 6| 15 0 3 2 0| 37| 10 8
Seed
corn
13F Seed corn S1 3 13 3 9 2 6 5-6+1
13M Seed corn S1 0 10 4 6 1 3 3| 6-7+1
14F Seed corn S2 0 11 2 5 2 5 5-6+1
14M Seed corn S2 3 15 9 4 1 6 5 1] 6+1
15F Seed corn S3 0 9 2 6 1 6 1| 5-6+1
15M Seed corn S3 0 9 4 4 1 4 6+1
16F Pride PD3 0 7 2 4 1 3 5+1
16M Pride PD3 0 10 3 6 2 5 5+1
17F Pride PD4 0 14 4 9 3 6 6+1
17M Pride PD4 0 11 8 1 1 3 5 6+1
18F Pride PD6 3 11 3 7 1 7 5-6+1
18M Pride PD6 0 8 4 5 3 2 5-6+1
19F Pioneer PN5 0 6 6 1 5+1
19M Pioneer PN5 0 10 3 2 1 4 2 5 5+1
20F Syngenta S6 3 10 3 7 1 2 5+1
20M Syngenta S6 0 10 5 7 2 4 5+1
21F Syngenta S7 1 11 5 4 1 2 1 1 1 5-6+1
21M Syngenta S7 0 10 2 7 2 1 3 5+1
22F Syngenta S8 0 9 3 6 1 2 4+1
22M Syngenta S8 0 9 3 5 1 6 4+1
23F Pioneer PN6 0 15 9 2 2 3 4 | 5-6+1
23M Pioneer PN6 0 8 7 1 1 3 5-6+1




24F Pioneer PN4 0| 15| 13 1 2 3 1| 5-6+1
24M Pioneer PN4 6 4 1 1 3 1 4-5+1
25F Pride PD1 0| 10 9 2 1| 5-6+1
25M Pride PD1 0| 13| 11 5 5 5-6+1
26F Pride PD5 0| 10 8 1 3 1| 5-6+1
26M Pride PD5 0| 14 5 7 1 2 3 5-6+1
27F Pioneer PN3 0 10 6 2 1 2 1 5-6+1
27M Pioneer PN3 0 11 6 1 1 3 1| 5-6+1
28F Pioneer PN1 0 12| 11 1 1 2 5-6+1
28M Pioneer PN1 0| 12| 10 1 1 6 5-6+1
29F Pioneer PN2 0| 15| 12 2 1 1 3 5-6+1
29M Pioneer PN2 0 11 8 3 5 5-6+1
30F Pride PD2 0| 10 7 1 1 3 5-6+1
30M Pride PD2 0| 10 5 1 1 2 1 4 1|6+1
31F Hyland H1 5 14 5 6 2 5 1 6+1
31M Hyland H1 3 7 3 1 4 3 5-6+1
32F Hyland H2 5| 15 5 9 3 1 2 | 5-7+1
32M Hyland H2 0| 13 4 4 1 3 2 | 5-6+1
33F Seed corn S4 0 9 7 2 3 1 6+1
33M Seed corn S4 8 7 3 4 2 2 6-7+1
34F Seed corn S5 0 7 5 2 1 1 3 5+1
34M Seed corn S5 0 8 3 2 4 5-6+1
35F Hyland H3 0 8 3 4 1 3 3 5+1
35M Hyland H3 0 7 5 4 3 5+1
36F Hyland H4 0] 12| 10 1 11 6+1
36M Hyland H4 0] 12| 10 4 3 1| 6+1
37F Hyland H5 0| 10 6 4 1 2 6+1
37M Hyland H5 0| 12 6 5 10 7-8+1
38F Mycogen M3 0 14 11 6 1 2 6+1
38M Mycogen M3 0 10 6 1 4 6+1
39F Mycogen M4 0 12 12 1 3 7+1
39M Mycogen M4 0 10 9 1 4 2 7+1
40F Mycogen M5 0 9 9 2 1 4 7+1
40M Mycogen M5 0 15 8 2 1 5 3 8-9+1
41F Hyland H6 6| 13| 10 3 1 2 6 7-8+1
41IM Hyland H6 0| 10 7 1 2 3 5+1
42F Mycogen M1 0 11 7 2 10 6-7+1
42M Mycogen M1 0 12 9 3 10 6-7+1
43F Mycogen M2 0 12 8 1 3 9 5+1
43M Mycogen M2 0 13 9 1 2 8 7+1
Total 46 | 665 | 380 | 184 33|28 75 235 | 21| 19




Table 27 Late Season Seed Corn and Commercial Corn Survey 2007
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Field name O

Grain corn
Leamington ND Low | Low | ND | Low | ND ND ND Low | Low | ND | Low | Picnic beetle
Amhurstbury ND Low | Low | Low | Low | Low | ND ND Low | Low | ND | ND
Weatley ND Low | Low | ND ND Low | ND ND Low | Low | ND Low | Mites
Florence ND Low | Low | Low | Low | Low | ND Low | ND Low | ND Low | Mites
Rodney ND Low | Low | Low | ND Low | Low | ND Low | low ND Low | Heavy mites
St. Thomas Low | Low | Low | Low | ND | ND | ND | Med | Low | Low | ND | Low
Bornholm Low | Med | Low | Low | ND | ND | low | Low | ND | ND | ND | Low | Eyespot, mites
Woodstock Med | Low | Med | Low | ND | Low | ND | High | Low | Low | ND | ND | Mites
Ridgetown Low | Low | Med | Low | ND | Low | Low | Low | Low | Low | ND | ND | Bird
Mite, new leaf
West Lorne Low | Low | Low | Low | ND | ND Low | ND Low | Low | ND | Low | disease
Grand pointe ND | Low | Low | ND | Low | Low | low | High | Low | Low | ND | ND
Belmont ND Low | Low | Low | ND Low | ND Low | Low | Low | ND Low
Seed corn

Pioneer 167 Low | Low | Low | Low | ND Low | ND Med | ND ND ND ND Mites
Pioneerr PN4 Med | Low | Med | Low | ND Low | Low | ND ND ND ND ND Mites
Pioneer 119/135 High | Low | Low | ND | ND Low | Low | High | ND ND ND | ND
Maizex M1 Low | Low | Low | Low | Low | Low | ND ND Low | ND ND Low
Maizex M2 ND Low | ND Low | Med | ND ND ND ND ND Low | ND
Maizex M3 ND Med | ND Low | ND Low | ND ND Low | ND ND | Low | Mites
Maizex M5 Low | Low | Med | Low | ND Med | Low | ND ND ND ND ND Mites
Maizex 12/10B Low | Low | Med | Low | ND Low | ND ND Low | ND ND ND Mites
Syngenta 237 ND Low | Low | ND Low | ND ND High | ND Med | ND ND
Syngenta 91 Low | ND Low | Low | ND Med | ND Med | ND ND ND | ND | Mites
Syngenta 16ABC
(S3) ND Low | ND ND | ND Low | ND Low | Low | ND ND | Low | Mites
Syngenta 254 (S1) ND Low | Low | ND | ND Low | ND ND ND ND ND | Low | Mites
Syngenta (S2) ND Med | Low | ND | ND Low | ND Med | Low | ND ND | ND | Mites
Syngenta 235 (S5) Low | Low | Low | Low | ND High | ND Low | ND Low | ND | Low | Mites
Hyland H2 Low | Low | Low | Low | ND Low | ND Low | Low | ND ND | ND | Bird damage
Hyland 7/8 Med | ND Low | Low | Low | Low | Low | Low | Low | Low | ND | ND
Hyland 6 (H3) Med | Med | Med | ND | ND ND ND Med | Low | ND ND | Low | Mites
Pioneer PN2 ND Low | Low | ND | ND High | Low | Med | Low | ND ND | ND Mites
Pioneer PN1 ND Low | Low | Low | ND Low | ND ND Low | ND ND Low | Mites
Syngenta 34A (S4) ND Low | Low | Low | ND Med | Low | Low | Low | ND ND | ND Mites
Syngenta 45 Low | Low | Low | Low | Low | Med | Low | ND Low | ND ND | Low | Eyespot, mites
Pride PD4 Low | ND Low | Low | ND Low | ND ND Med | Low | ND Low | Mites
Hyland 18 ND Low | ND Low | ND ND ND ND ND ND ND Low | Very heavy mites
Pride 1 (PD2) Low | Low | Low | Low | Low | Low | ND ND Low | Low | ND | Low | Mites
Hyland 48 (H4) Low | ND Low | Low | Low | ND ND ND Low | ND ND | Low | Mites
Hyland 52 (H5) Low | ND Low | Low | Low | Med | ND ND Low | ND ND | Low | Mites
Hyland ??27? High | Low | Low | Low | ND Low | ND ND Med | ND ND | ND | Mites
Pioneer 159 Low | Low | Low | Low | ND Low | ND ND Low | ND ND ND Mites
Pioneer 231 High | Low | ND Low | ND Low | low ND Low | Low | ND | ND
Hyland 43 (H1) Low | Med | Low | Low | Low | Low | low ND ND ND ND | ND Eyespot, Mites
Pride PD6 ND Low | Low | Low | ND Med | low Med | Low | Low | ND ND
Pride 45 (PD5) Low | Low | ND Low | ND Med | High | ND Low | Low | ND | ND Mite, bird




Pride 51 (PD1) Low | Low | Low | Low | ND Low | ND ND Low | Low | ND | Low | Mite, MDMV
Pride 75 (PD3) ND Low | ND Low | Low | Low | ND Low | Low | ND ND | Low | Armyworm
Syngenta 183 (S6) ND Low | Low | ND | ND Low | ND ND Low | ND ND | Low | Eyespot, mites
Syngenta 189ab

(S7) Low | Low | Low | Low | ND Low | ND ND Low | ND ND | ND | Heavy mites
Syngenta (S8) Med | ND Low | ND | ND Med | ND Low | Low | ND ND | ND | Heavy mites

APPENDIX DT Communication Articles/Materials

Ontario Corn Producers Magazine (Septemb®ctober 2006)

Corn Leaf Diseases Looking for Attention

Albert Tenuta and Greg Stewart, OMAFRA

Agriculture and Agri -Food Canada in Ottawa (Lana Reid and Xiaoyang Zhu) in
conjunction with OMAFRA in Ridgetown (Albert Tenuta and Cheryl Van Herk)

have recently ammpleted an annual seed corn and field corn survey of the
province. Although the samples continue to be processed, field observations show

Northern Leaf Blight (NLB) is the most prevalent disease in southern Ontario

(over 70% of fields). The most common leaf diseases in southern Ontario were
Northern Leaf Blight, gray leaf spot, anthracnose leaf blight, common rust and

Stewartodéds Wil t. Of

particul ar

nterest

finding gray leaf spot in the Renfrew and Ottawa- Carleton areas. AAFC (Ottawa)
[ from Ki
Wilt symptoms. Correct identification is important since many commercially
available hybrids are resistant or tolerant to many of these diseases but atvarying
degrees. Therefore select hybrids based on which diseases are present in your

i's testi corn

ng

field or developing in your area.

Northern Leaf Blight

Northern Leaf Blight has long (271 15 cm),
elliptical, grayish -green or tan streaks
which often begins on the lower leaves. As
the disease develops, individual lesions may
join, forming large blighted areas. In some
cases the entire leaves may become blighte
or fiburned. 0 Losses
Blight are most severe when the leaves
above the ear are infected at orslightly after
pollination. Northern Leaf Blight
susceptibility has increased in many
commercial corn hybrids over the past few
years which has lead to the disease
increasing in the province.
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Gray Leaf Spot Symptoms

Gray Leaf Spot has very unique light tan
coloured rectangular lesions (2i 7 cm
long) which often begin on the lower
leaves. The lesions are narrow and run
parallel to the leaf veins giving the
rectangular shape. As the lesions
mature, they become gray and join-
killing or blighting entire leaves. Gray
Leaf Spot, although first found in

= Ontario in 2001, continues to increase

P — 'I‘inthe province.

Stewartds Bacteri al
Stewartodés Wilt sympt}|
with Northern Leaf Blight. Leaf lesions are
pale green toyellow streaks with irregular
or wavy margins that run parallel to the
veins (may run the full length of the leaf).
Infected leaves eventually become dry and
brown. Often corn flea beetlei feeding !
tracks are visible within the lesions.
Premature leaf death can result in reduced
yield and an increase in stalk rots since
weakened plants are more susceptible to
stalk rots or storms.

ok

The disease survey was supported in part by the Seed Corn Growers of Ontario, the Canada-
Ontario Research and Development (CORD [V) Program, administered by the Agriculture
Adaptation Council (AAC). CORD |V funding was provided by Agric ulture and Agri -Food
Canada and the Ontario Ministry of Agriculture, Food and Rural Affairs under the Canada -
Ontario Agricultural Safety Net Management Agreement.
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A resource for seed corn producers

\Written by Albert Tenuta

In recent years, the Ontario seed corn industry has undergone significant changes and
maintaining productivity and guality under variable growing conditions in the future is critical to
the ongoing wiability of the Gntario industry. Environmental concerns, with nutrient and pest
management and competition for land base with other rotational crops are some of the
production challenges, Sustainable and dependable production not only increases our
competitiveness against other production areas, but is key to the future health and growth of
the seed corn industry in Ontario,

Seed Corn Best Management
Practices For Ontario

In response to these challenges, the Gntario Ministry of Agriculture, Food and Rural Affairs and
the Seed Corn Producers of Ontario developed the Seed Corn Sest Management Fractices for
Ontario manual. It is the first comprehensive manual dedicated specifically to Ontario seed
corn production issues relating to diseases, insects, weeds and crop management and has
been well received by producers and the industry. The manual and especially the individual
colour 'pest’ sheets have been designed to aid in the identification of many of the commaon
problems encountered by Ontario seed corn producers.

As is the case with all resource materials, it is important to continue updating the information
to keep it relevant and applicable to the ever-changing seed corn production issues. In order to be proactive and meet this
challenge, the 'best management manual' will be transferred to the Seed Corn Growers of Ontario and posted at:
www seedcorngrowers,on.ca, Including the manual on the SCGO website will allow for easy and convenient access to the
information and will provide quick access to updates.

This project was suppaorted by the Canada-Ontario Research and Development Pragram, administered by the Agricultural
Adaptation Coundil. Funding is being provided by Agriculture and Agri-Food Canada and the ©ntario Ministry of Agriculture, Food
and Rural Affairs under the Canada-Ontario Agricultural Safety Met Management Agreement. In addition, Syngenta Crop
Protection Canada provided funding to assist with the production of the manual,

Growers who have not received a copy and would like one or need additional copies can contact: Mary Lynn Lister Santavy,
executive director, Seed Corn Growers of Ontario, 825 Park Avenue, West Chatham, Ontarioc N7M 516, Telephone: {519) 352-
6710, Fax: (519) 352-0256, E-mail: msantavy@seedcorngrowers.on.ca

Albert Tenuta is a field crop plant pathologist for the Ontario Ministry of Agriculture, Food and Rural Affairs at
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