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 SEQ CHAPTER \h \r 12009 Canola Disease and Insect Survey for 


North Dakota and Minnesota


PI: 

Janet J. Knodel, Extension Entomologist, North Dakota State University, Fargo




Sam Markell, Plant Pathologist, NDSU, Fargo


Cooperators:  
  





Luis del Rio, Plant Pathologist, NDSU, Fargo


Paul Porter, Assoc. Professor, Dept. of Agronomy, Univ. MN, St. Paul, MN


Derek Crompton, Local Extension Educator, Univ. MN, Roseau, MN


Greg Endres, Carrington REC, Area Ext. Agronomist


Jeremy Pederson, NCREC, Minot, Area Agronomist Ext. Specialist


Lionel Olson, Grand Forks, Area Cropping Systems Extension Specialist

Ron Beneda, Cavalier (ND) County Extension Educator


Scott Knoke, Benson (ND) County Extension Educator


Mark Miller, Rolette (ND) County Extension Educator


Nels Peterson, Nelson (ND) County Extension Educator


Bill Hodous, Ramsey (ND) County Extension Educator


Crystal Martodam, Towner (ND) County Extension Educator


Art Lamey, AgArt LLC.


Budget Narrative.

North Dakota

Salary and Fringe.  A crop scout will be hired at each region (Grand Forks, Carrington, Minot, - total of 3 scouts).  Requested amount for labor is $1,200 (120 hours @ $10/hour).  Fringe is 10% (10% x $1,200 = $120).  Hourly assistance is needed to help coordinate the pheromone traps/lures, data compilation, ArcView mapping and NDSU web work in Fargo ($1,500 = 150 hours x $10/hour). 


Materials and Supplies.  Pheromone traps, lures, and stakes will cost approximately $1,000. Traps and stakes will be re-used from last year when supplies are in good condition. 


ND Travel.  Crop surveyors (both hired scouts and extension personnel) will drive a total of approximately 10,300 miles (@ $0.50/mile = $5,150) in ND.


Other Direct Costs.  AgArt LLC (Dr. H. Arthur Lamey) will act as consultant and provide additional survey data in Cavalier and Towner counties.  Dr. Lamey will survey additional canola fields in Towner and Cavalier county and in MN as needed.  Survey data will be summarized at the end of the season.  A total of 64 hours are estimated to complete the survey work.  The reimbursement to AgArt LLC would be a flat fee of $50/hour ($3,200 total).  All expenses are the responsibility of the consultant.


Minnesota



     Travel.  Extension personnel will drive a total of approximately 2,500 miles (@ $0.50/ mile = $1,250) for the field survey.  



S. Markell  

Samuel G. Markell

Department of Plant Pathology

301 Walster Hall

North Dakota State University

Fargo, ND  58105

samuel.markell@ndsu.edu

Office (701) 231-7056                      

Mobile (701) 730-1306              



Education:



Ph.D. 	Plant Science.  University of Arkansas

Fayetteville, AR.  Advisor: Gene Milus          	       		  March, 2007

Dissertation.  Stripe Rust of Wheat: Inheritance of Resistance and Diversity of the 

Pathogen 



M.S.	Plant Pathology.  North Dakota State University 

Fargo, ND.  Advisor: Leonard Francl (Deceased)                          December, 2001 

Thesis.  Gibberella zeae Inoculum Dynamics and Dispersal 

    

B.S.  	Biology.  North Dakota State University

Fargo, ND.  Advisor: Deborah Tomanak                                        December, 1999



Professional Experience:



Extension Plant Pathologist and Assistant Professor.  North Dakota State University Fargo, ND.  April 2007 - Current

		

Project Manager.  University of Arkansas Wheat Pathology Program 

Fayetteville, AR.  March 2006 - September 2006



Research Specialist I / Research Specialist II.  University of Arkansas

Fayetteville, AR.  June 2002 - September 2004	

		

Selected Refereed Publications:



    Markell, S. G., and Milus, E. A.  2008.  Emergence of a Novel Population of

Puccinia striiformis f. sp. tritici in Eastern United States.  Phytopathology 98:632-639



Markell, S. G., Griffey, C. A., and Milus, E. A.  2008.  Inheritance of Resistance to Stripe Rust in Three Lines 9 of Soft Red Winter Wheat.  Crop Science (In press, manuscript I.D. CROP2008-04-0214-ORA)	



Markell, S. G., and Francl, L. J.  2003.  Fusarium head blight inoculum: species prevalence and Gibberella zeae spore type. Plant Disease 87:814-820.



Selected Extension Publications:



Markell, S., del Rio, L., Halley, S., Mazurek, S., Mathew, F., and Lamey, A.  2008.  Blackleg of Canola. North Dakota State University Extension Service Publication PP-1367.   



Markell, S., Wise, K., McKay, K., Goswami, R., and Gudmestad, N.  2008.  Ascochyta Blight of Chickpea.  North Dakota State University Extension Service Publication PP-1362.  



Markell, S., Khan, M., Secor, G., Gulya, T., and Lamey, A.  2008.  Row Crop Diseases in Drought Years.  North Dakota State University Extension Service Publication DS-10-97.   



Selected Extension Presentations:  



Markell, S.  Oilseed Crop Diseases.  Eastern Crop Scout School.  Fargo, ND 3/4/09.  105 people



Markell, S.  Hands On Diseases: Blackleg and white mold of Canola.  Eastern Crop Scout School.  Fargo, ND 3/4/09.  105 people



Markell, S.  Soybean Rust and Fungicides.  ND Soybean Expo.  Fargo, ND.  2/12/08.  125 people.



Selected Grants:



Markell, S., Schatz, B., Halley, S., and McKay, K.  Evaluation of fungicide efficacy and development of a timing strategy for control of sunflower rust. National Sunflower Association. $20,000



Bradley, C., Giesler, L., Niblack, T., Tylka, G., Dorrance, A., Malvick, D., Sweets, L., Markell, S., Esker, P., Jardine, D., Brown-Rytlewski, D., and Osborne, L.  Improving management of soybean cyst nematode through extension demonstration and outreach.  North Central Soybean Research Program.  $205,000



Selected Service:



Assisted or supported Section 18 (Emergency Exemptions) sent to the US EPA that allowed North Dakota Growers to use:

	Tebuconazole (Folicur) for sunflower rust control (2008)

Thiabendazole seed treatment to control Ascochyta in lentil seed (2008)

	Propiconazole (Tilt) fungicide for dry edible bean rust control (2007)
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		UNITED STATES DEPARTMENT OF AGRICULTURE


COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE

		



		CURRENT AND PENDING SUPPORT

Samuel G. Markell



		
Instructions:

1.
Record information for active and pending projects, including this proposal. 


2.
All current efforts to which project director(s) and other senior personnel have committed a portion of their time must be listed, whether or not salary for the person involved is included in the budgets of the various projects.


3.
Provide analogous information for all proposed work which is being considered by, or which will be submitted in the near future to, other possible sponsors including other USDA programs.





		
NAME



(List/PD #1 first)




		
SUPPORTING AGENCY



AND AGENCY ACTIVE



AWARD/PENDING



PROPOSAL NUMBER

		
TOTAL $



AMOUNT

		EFFECTIVE AND


EXPIRATION


DATES

		
% OF



TIME



COMMITTED

		
TITLE OF PROJECT



		ACTIVE


Ruden B, Goswami RS and Markell S


Schartz B, Markell S Goswami RS and  McKay K


Markell, S., Schatz, B., Halley, S., and McKay, K.


Markell, S., and Nelson, B.


Markell, S. G., Burrows, M., Goswami, R., Schatz, B., and McKay, K.


Goswami, R., and Markell, S.


Giesler, L., Hershman, D., Yang, X., Dorrance, A., Shaner, G., Malvick, D., Sweets, L., Hartman, G., Markell, Ruden, B, Esker, P., Jardine, D., Isaard, S., Hammerschmidt, R., and Monfort, S.


Bradley, C., Giesler, L., Niblack, T., Tylka, G., Dorrance, A., Malvick, D., Sweets, L., Markell, S., Esker, P., Jardine, D., Brown-Rytlewski, D., and Osborne, L.

		North Central Region Integrated Pest Management Center, Working group grants


USDA-CSREES Cool Season Food Legume Program


National Sunflower Association


North Dakota Soybean Council


Northern Pulse Growers Association


Northern Pulse Growers Association


North Central Soybean Research Program 


North Central Soybean Research Program

		$30,000


$33,300


$20,000


$16,284


$14,690


$20,044


$364,000


$292,000

		4/1/08-3/31-09


5/1/08-7/31/09


4/1/08-3/31/09


6/30/08-7/1/09


6/1/08-5/31/09


6/1/08-5/31/09


3/1/09-12/1/10


3/1/09-12/1/10

		2


5


10


10


5


5


5


5

		Pulse crops working group


Field Pea disease management


Evaluation of fungicide efficacy and development of a timing strategy for control of sunflower rust.

Survey of emerging soybean diseases in North Dakota


Management of seedling and root diseases in North Dakota and Montana using seed treatments.


 Survey, Identification and management of root rot pathogens affecting field pea in North Dakota


Sentinel Plots to Monitor the Spread of Soybean Rust in the US Soybean Production Regions


 SEQ CHAPTER \h \r 1Improving Management of Soybean Cyst Nematode through Extension Demonstration and Outreach



		PENDING

Ruden B, Goswami RS and Markell S


Schartz B, Markell S Goswami RS and  McKay K


Markell, S., and Nelson, B.


Markell, S. G., Burrows, M., Goswami, R., Schatz, B., and McKay, K.


Goswami, R., and Markell, S.


Markell, S., Schatz, B., Halley, S., and Schaefer, J.


Markell, S., Schatz, B., Halley, S., and Schaefer, J.


Markell, S., Gulya, T, and Qin, L.


Markell, S.


Markell, S., Nelson, B., and Goswami, R.


Markell, S,




		North Central Region Integrated Pest Management Center, Working group grants


USDA-CSREES Cool Season Food Legume Program


North Dakota Soybean Council


Northern Pulse Growers Association


Northern Pulse Growers Association


National Sunflower Association


National Sunflower Association


National Sunflower Association


North Dakota Soybean Council


North Dakota Soybean Council


North Dakota Soybean Council

		$30,000


$20,700

$16,284


$18,000

$20,044


$20,000


$20,544

$28,588

$56,919


$16,850


$9,000

		4/1/09-3/31-10


5/1/09-7/31/10

6/30/09-7/1/10


6/1/09-5/31/10

6/1/08-5/31/09


4/1/09-3/31/10


4/1/09-3/31/10


4/1/09-3/31/10


7/1/09-6/30/10


7/1/09-6/30/10


7/1/09-6/30/10

		2


2

2

5


10


5


10

2


3


3

		Pulse crops working group


Field Pea disease management


Survey of emerging soybean diseases in North Dakota


Management of seedling and root diseases in North Dakota and Montana using seed treatments.


Survey, Identification and management of root rot pathogens affecting field pea in North Dakota


Evaluation of fungicide efficacy and development of a timing strategy for control of sunflower rust.

Evaluation of Fungicides and Fungicide Timing for Management of Phomopsis in Sunflowers

Development of Management Strategies to Control Sunflower Rust using Genetic Resistance And Fungicides

Soybean Rust Training Course in Florida


Bacterial Blight (Pseudomonas syringae pv. glycinea) Race Analysis in North Dakota

Soybean Rust Sentinel Plots in North Dakota






		

		

		

		

		

		





According to the Paperwork Reduction Act of 1995, an agency may not conduct or sponsor, and a person is not required to respond to a collection of information unless it displays a valid OMB control number.  The valid OMB control number for this information collection is 0524-0039.  The time required to complete this information collection is estimated to average 1.00 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of information.
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JANET JEAN KNODEL


Assistant Professor – Extension Entomologist

Department of Entomology

Hultz Hall

North Dakota State University


Fargo, North Dakota 58105

E-mail: janet.knodel@ndsu.edu

Telephone (701) 231-7915

FAX (701) 231-8557

EDUCATION:



2005
PhD, Entomology, North Dakota State University


1983
M.S., Entomology, Virginia Polytechnic Institute and State University



1980
B.S., Zoology, North Dakota State University

PROFESSIONAL EXPERIENCE:


•Department of Entomology, NDSU
Nov 2005-present




Assistant Professor – Extension Entomologist


•North Central Research Extension Center, NDSU
January 1998-Nov 2005




Extension Crop Protection Specialist




Adjunct faculty status in the Department of Entomology, NDSU, Fargo 



•IPM Support Group, Cornell University, NYSAES
September 1985-January 1998





Senior Extension Associate, Biological Monitoring Coordinator


•Finger Lakes Community College, Canandaigua, New York
January-May 1991





Adjunct Assistant Professor


•Florist and Nursery Crops Laboratory, USDA-ARS, and
January 1984-August 1985



  

Department of Entomology, University of Maryland





Faculty Research Assistant

FIELD OF SPECIALIZATION:


•Leadership in extension entomology programming relevant to the Upper Great Plains and in disseminating extension/research results in both professional and lay publications. 


•Develop and promote the Integrated Pest Management (IPM) Program of North Dakota with Dr. Marcia McMullen, ND IPM Coordinator.



•Over 20 years experience in conducting applied research in pest management of field and horticultural crops.  Research projects include: insecticide-fungicide testing (including seed treatments and foliar sprays), evaluating different monitoring systems, using pheromone trapping systems for forecasting pest populations and infestation risks in the field, and evaluating alternative pest management tactics (cultural, biological control, host plant resistance).


HONORS:

2007
Nominated to the NDSU Chapter – Gamma Sigma Delta, The Honor Society of Agriculture.

2007
Certificate of Excellence for the Outstanding Extension/Regulatory Poster on wheat midge at the 2007 Annual Meeting of the Entomological Society of America, San Diego, CA.

2006
Early Career Service Award from the Epsilon Sigma Phi Chapter of the National Honorary 


Extension Fraternity, Spring Extension Conference, March 21, 2006.


2003
Scholarship from Epsilon Sigma Phi, Cooperative Extension Professionals’ Organization.


2003
Mary and Mark Andrews Scholarship, College of Agriculture, Food Systems, and Natural Resources, NDSU, Fargo, ND.


2003
The Honor Society of Phi Kappa Phi, NDSU, Fargo, ND.

2002
Scholarship from Epsilon Sigma Phi, Cooperative Extension Professionals’ Organization.


2001
Nominee for the Myron and Muriel Johnsrud Excellence in Extension Award, NDSU, Fargo.

1997
Certification of Appreciation (2) from USDA-APHIS for “Long term leadership in planning and implementing state, regional, and national projects within the cooperative agricultural pest survey to protect American agriculture from exotic pests and to improve competitiveness of U.S. agricultural products in global markets.”



1995
Eastern Branch Entomological Society of America: “Certification of Appreciation for dedicated service to Program Enhancement for the year 1995, Harrisburg, PA.”


PROFESSIONAL SOCIETIES:


· Entomological Society of America, Entomological Society of Canada, Entomological Society of Manitoba, International Organization for Biological Control, North Dakota Pea and Lentil Association, Manitoba-ND Zero Tillage Farmers Association, National Sunflower Association, Epsilon Sigma Phi, Phi Kappa Phi, Gamma Sigma Delta

SELECTED & RECENT PUBLICATIONS AT NDSU:


Web-Related:


Extension website for Department of Entomology:  http://www.ndsu.nodak.edu/entomology/ext.htm

Computer CDs:


Developed insect matrix and insect information on “Crop Sequence Calculator” in cooperation with the Northern Great Plains Research Laboratory, USDA ARS.  It is an interactive program for viewing crop sequencing information and calculating returns.


Peer-reviewed publications:


Knodel, J.J., D.L. Olson, B.K. Hanson, and R.A. Henson. 2008. Impact of planting dates and insecticide strategies for managing crucifer flea beetles (Coleoptera: Chrysomelidae) in spring-planted canola. J. Econ. Entomol. 101: 810-821.

Bradley, C. A., S. Halley, J. Lukach, M. McMullen, J. Knodel, G. Endres, and T. Gregoire. 2004. Distribution and severity of pasmo on flax in North Dakota and evaluation of fungicides and cultivars for management. Plant Dis. 88: 1123-1126.


Charlet, L.D. and J.J. Knodel. 2003. Impact of planting date on sunflower beetle (Coleoptera: Chrysomelidae) infestation, damage, and parasitism in cultivated sunflower. J. Econ. Entomol. 96(3): 706-13.


Extension publications:


Knodel, J.J., P. Beauzay, M. Boetel, and D. Markle. 2008. 2009 North Dakota Field Crop Insect Management Guide. NDSU Ext. Serv., E-1143.  


Knodel, J.J., J.L. Luecke, P.B. Beauzay, D.W. Franzen, H.J. Kandel, S.G. Markell, J.M. Osorno and R.K. Zollinger. 2008. 2006 Dry bean grower survey of pest problems and pesticide use in Minnesota and North Dakota. NDSU Ext. Serv., PP-1265 (revised).  

Knodel, J.J., and M. Ganehiarachchi. 2008. Integrated Pest Management of the Wheat Midge in North Dakota. NDSU Ext. Serv., E-1330.

Knodel, J.J., and M. Ganehiarachchi. 2008. Bertha Armyworm in Canola:  Biology and Integrated Pest Management. NDSU Ext. Serv., E-1347.

Knodel, J.J., and M. Ganehiarachchi. 2008. Diamondback Moth in Canola:  Biology and Integrated Pest Management. NDSU Ext. Serv., E-1346.

Knodel, J.J., P. Beauzay, M. Boetel, and D. Markle. 2008. 2008 North Dakota Field Crop Insect Management Guide. NDSU Ext. Serv., E-1143.  

Knodel, J.J., and L.D. Charlet. 2007. IV. Pest Management – Insects. In Sunflower Production, D.R. Berglund (editor), NDSU Ext. Serv. A-1331 (EB-25 Revised).


 SEQ CHAPTER \h \r 1Mundal, K.D., G.J. Brewer, L.D. Charlet and J.J. Knodel. 2006. Banded Sunflower Moth. NDSU Ext. Serv. E-823 (revised), November 2006.


Olson, D.L. and J.J. Knodel. 2005. Are All the Flea Beetles the Same? NDSU Ext. Serv. E-1274, July 2005.

Knodel, J.J. and D.L. Olson. 2005. Insect Management and Control. In Canola Production Field Guide, J. Knodel and D. Berglund (editors), NDSU Ext. Serv. A1280, Feb. 2005.


Knodel, J.J., G.M. Fauske, and R.C. Smith. 2004. Butterfly Gardening in North Dakota. NDSU Ext. Serv., Ext Bull. E-1266.


Bradley, C.A., J. Knodel, G. Endres, T. Gregoire, and M. McMullen. 2004. 2003 Flax Disease Survey in North Dakota. NDSU Ext. Serv., PP-1261.


Bradley, C.A., J. Knodel, G. Endres, and M. McMullen. 2003. 2002 Flax Disease Survey in North Dakota. NDSU Ext. Serv., ER-82.


Knodel, J.J. and D. Olson. 2002. Crucifer Flea Beetle Biology and Pest Management in Canola.  NDSU Ext. Serv., E-1234.

Knodel, J.J., and L.D. Charlet. 2002. Biology and Integrated Pest Management of the Sunflower Stew Weevils in the Great Plains. NDSU Ext. Serv., E-821 (revised).

Knodel, J.J. and M. McMullen. 2002. Integrated Pest Management in North Dakota Agriculture. NDSU Ext. Serv., PP-863 (revised).


Lamey, A. J. Knodel, G. Endres, T. Gregoire, and R. Ashley. 2001.  2000 Sunflower Disease and Midge Survey.  NDSU Ext. Serv. Rep. 68, 7 pp.


Knodel, J.J., L.D. Charlet, and P.A. Glogoza. 2000.  Biology and Pest Management of the Sunflower Beetle. NDSU Ext. Serv., E-824, 8 pp.


		UNITED STATES DEPARTMENT OF AGRICULTURE


COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE

		OMB Approved 0524-0039


Expires 03/31/2004



		CURRENT AND PENDING SUPPORT





		
Instructions:

1.
Record information for active and pending projects, including this proposal.  (Concurrent submission of a proposal to other organizations will not prejudice its review by CSREES.)


2.
All current efforts to which project director(s) and other senior personnel have committed a portion of their time must be listed, whether or not salary for the person involved is included in the budgets of the various projects.


3.
Provide analogous information for all proposed work which is being considered by, or which will be submitted in the near future to, other possible sponsors including other USDA programs.





		
NAME



(List/PD #1 first)




		
SUPPORTING AGENCY



AND AGENCY ACTIVE



AWARD/PENDING



PROPOSAL NUMBER

		
TOTAL $



AMOUNT

		
EFFECTIVE AND



EXPIRATION



DATES

		
% OF



TIME



COMMITTED

		
TITLE OF PROJECT



		ACTIVE:

Tilmon et al.


J.J. Knodel

P.J. Ode and J. J. Knodel

L.D. Charlet, B. Hulke, G. Seiler, 

K. Grady, and 


J.J. Knodel


J.J. Knodel


L.D. Charlet

J.J. Knodel


L.D. Charlet

J.J. Knodel


L.D. Charlet

J.J. Knodel, Luis Del Rio-Mendoza, P. Porter


M. McMullen, K. Kasia, J.J. Knodel


J.J. Knodel, W.A. Berzonsky, P.B. Beauzay

J.J. Knodel, W.A. Berzonsky, P.B. Beauzay


J.J. Knodel

J.J. Knodel

J.J. Knodel, D.A. Prischmann-Voldseth


T. Helms, 

J.J. Knodel




		USDA-CSREES EIPM 


North Dakota (ND) State Board of Agricultural Research and Education – Soybean Granting Committee & ND Soybean Council


North Dakota (ND) State Board of Agricultural Research and Education – Soybean Granting Committee & ND Soybean Council


National Sunflower Association


ND State Board of Agricultural Research and Educations -  Sunflower Granting Committee & National Sunflower Association


National Sunflower Association


National Sunflower


Association


USDA-CSREES NC Canola Research Program


Great Plains Diagnostic Network, USDA


ND State Board of Agricultural Research and Educations -  Wheat Granting Committee & North Dakota Wheat Commission


North Dakota Crop Improvement and Seed Association


Northarvest Bean Growers Association


North Dakota Wheat Commission

North Dakota (ND) State Board of Agricultural Research and Education – Soybean Granting Committee & ND Soybean Council


North Dakota (ND) State Board of Agricultural Research and Education – Soybean Granting Committee & ND Soybean Council




		$29,998


$21,580

$23,104

$8,500

$5,321


$55,000

$28,000


$15,704

$45,000


$15,669


$13.260


$4,500

$6,000


$23,850


$15,000



		10/1/07-9/30/08


7/1/08-6/30/09

7/1/08-6/30/09

7/1/08-6/30/09

7/1/08-6/30/09

7/1/08-6/30/09


7/1/08-6/30/09


7/1/08-6/30/09

6/1/08-5/31/09


7/1/08-6/30/09


7/1/08-6/30/09


7/1/08-6/30/09

9/1/08-9/1/09


7/1/09-6/30/10


7/1/09-6/30/10




		1%


2%

1%

1%


1%


5%
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Biological control and aphid resistant cultivars


Evaluation of sunflower for resistance to seed insect pests in the Northern Plains

Screening sunflower for reaction to sunflower midge infestation


Development of resistance to stem and seed insect pests of sunflower in Central Plains

Determination of the biology, impact, economic threshold and pest management strategies for the sunflower seed maggot, Neotephritis finalis in the Northern Plains


2008 Canola Disease and Insect Survey for North Dakota and Minnesota


State Plan of Work for North Dakota


Optimizing the identification and development of high-yielding spring wheats with resistance to wheat stem sawfly


Optimizing the identification and development of high-yielding spring wheats with resistance to wheat stem sawfly
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2008 Wheat midge soil survey
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Abstract.  



The long-term goal is provide important disease and insect pest data that are impacting canola production in North Dakota and Minnesota.  These data provide valuable pest information for the current year as well as a historical record of pest trends.  The specific objectives are to survey for the following major diseases and insect pests:   blackleg, Sclerotinia stem rot, aster yellows, blackspot, crucifer flea beetle, bertha armyworm, and diamondback moth.  Trap data on bertha armyworm and diamondback moth levels provide producers, Ag consultants, Ag field researchers, and extension agents/specialists with an Aearly@ warning system of when these insect pests have arrived in the area or are active; and more importantly, when the levels of infestation could be economically damaging in different canola growing regions of North Dakota.  It serves as a APest Alert@ for those occasional insect pest outbreaks, which can be devastating to the unsuspecting canola producer.  
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Introduction.  



The long-term goal is provide important disease and insect pest data that are impacting canola production in North Dakota and Minnesota.  These data provide valuable pest information for the current year as well as a historical record of pest trends.  The specific objectives are to survey for the following major diseases and insect pests:   blackleg, Sclerotinia stem rot, aster yellows, blackspot, crucifer flea beetle, bertha armyworm, and diamondback moth.  Trap data on bertha armyworm and diamondback moth levels provide producers, Ag consultants, Ag field researchers, and extension agents/specialists with an Aearly@ warning system of when these insect pests have arrived in the area or are active; and more importantly, when the levels of infestation could be economically damaging in different canola growing regions of North Dakota.  It serves as a APest Alert@ for those occasional insect pest outbreaks, which can be devastating to the unsuspecting canola producer.  


Objectives.  


The objectives of the proposed project are: (1) To provide information on the incidence of blackleg, Sclerotinia stem rot, aster yellows, and severity of blackspot on pods in the major canola growing areas of Minnesota and North Dakota.  (2) To provide information on the incidence, distribution and severity of crucifer flea beetle throughout North Dakota.  (3) To monitor for and to provide pest alerts for Bertha armyworm (Mamastra configurata) and migratory Diamondback moth (Plutella xylostella) using insect pheromone traps.


Rationale and Significance.  


Canola continued to be an important crop to producers In North Dakota and Minnesota for its oil and biodiesel value.  Early in the development of canola production in North Dakota and Minnesota, acreage increased rapidly with harvested acreage in North Dakota increasing from 


15,000 A in 1991 to 960,000 A in 2003 and in Minnesota from 8,000 A in 1992 to 56,000 A in 2003.  As the recent demand for healthy canola oil and biodiesel increases, disease and insect pest problems also become an important issue of canola production. Careful monitoring of changing pest problems is essential.  Current and historical data on disease and insect pest buildup is needed for profitable canola production in North Dakota and Minnesota. 


The crucifer flea beetle survey data will also help support development of a risk forecasting system on canola (Knodel).  Forecasting APest Alerts@ are an important tool of pest management and producers need to know the risks of spring beetle populations based on fall population levels in the swath.  Trap data on bertha armyworm and diamondback moth levels provide producers, Ag consultants, Ag field researchers, and extension agents/specialists with an Aearly@ warning system of when these insect pests have arrived in the area or are active; and more importantly, when the levels of infestation could be economically damaging in different canola growing regions of North Dakota.  It serves as a APest Alert@ for those occasional insect pest outbreaks, which can be devastating to the unsuspecting canola producer.  


Approach. 

Disease survey methods used will be the same as in previous years, which are based on survey methods adapted from those used by Petrie et al in Saskatchewan (16).  The crop will examined when it is in the swath.  Each field will have 50 stems sampled, 5 per location, with 10 random locations per field.  Normally, each random sample should be at least 30 paces from the previous sample location.  Each stem will be assessed for blackleg, Sclerotinia stem rot, and aster yellows.  Each field will also have 50 pods sampled, 10 per location, with 5 locations per field.  Each pod will be rated for severity of blackspot using the published scale of Conn et al (1).  

Pathogen Isolation:  Stem samples will also be collected randomly to determine isolates of blackleg and sclerotinia pathogens.  At each sampling station (10 in each field) collect two stems per station (10 stems per field), preferably showing symptoms of blackleg or Sclerotinia, by carefully pulling them out of the ground. Put the stems in a single paper bag and label it using the survey code for that field. Staple the bag shut to prevent stems from falling out of the bag. Mail the samples to:


Luis del Rio, 306 Walster Hall, North Dakota State University, Fargo, ND 58102. 

If plants showing aster yellows symptoms are observed in the field, collect one of two symptomatic plants (entire plants), fold them to reduce the size of the package, wrap them in newspaper and mail them to me at the same address.


Insect survey methods.  For crucifer flea beetle, canola stubble will be swept using a 15 inch sweep net, and the number of flea beetles per 4 sweeps will be recorded at 5 locations for a total of 20 sweeps.  


Populations of bertha armyworm and diamondback moth will be monitored with insect  pheromone traps.  Bertha armyworm will be monitored from mid-June to mid-July, and Diamondback moth from early June to end of July.  Traps should be placed about 6 inches above the crop canopy.  The trap designs include the green unitrap (bucket trap) for monitoring the Bertha armyworm and the sticky wing trap for monitoring the Diamondback moth.  Sticky wing bottoms of the Diamondback moth traps will be changed weekly.  A strip of vapona will be taped to the side of the bucket of the unitrap before it is placed in the field.  Pheromone lures will be stored in the freezer to prevent any chemical decomposition due to heat.  Disposable rubber gloves will be used for each species to prevent cross contamination of lures. Pheromone lures for bertha armyworm will be changed at the recommended time interval of 4 weeks and for diamondback moth and swede midge at 3 weeks. Insect counts will be recorded weekly to biweekly.


For the canola diseases and crucifer flea beetle, fields will be examined in all major canola producing counties in North Dakota and Minnesota.  Roads will be traveled and canola fields will be examined on a random basis when they are in the swath.  The objective is to examine one field for each 5,000 acres planted in each state, based on acreage information from 2008.  


For bertha armyworm and diamondback moth, one to three trap sites will be situated in each county based on acreage of canola grown in 2008. A total of 15-20 trap sites will be maintained in North Dakota in the following counties: Northwest - Mountrail (1), Renville (1), Ward (2); North Central - Benson (1), Bottineau (1); Northeast - Cavalier (3), Ramsey (1), Towner (1); West Central - McLean (1); Central - Sheridan (1), Wells (1); Southwest - Hettinger (1), Slope (1); and Southeast - Cass (1). In addition, two trap sites will be monitored in Minnesota in the major canola producing county (Roseau).


The data will be summarized to provide incidence (percent infected stems) of blackleg, aster yellows, and Sclerotinia stem rot, and severity (percent pod area infected) of Alternaria black spot.  Plants exhibiting blackleg symptoms will be further divided into 2 groups: superficial lesions (less aggressive PG-1 strain) and penetrating lesions (aggressive blackleg strains).  Data will be summarized for the two-state area, for each state and for major producing counties.  This will provide information on the prevalence and distribution of three diseases.  The data will be compared to that from previous surveys, providing information on the prevalence and losses for Minnesota and North Dakota, the Nation=s largest canola producer.  


For crucifer flea beetle, data will be mapped to illustrate areas with high or low infestations and made available to producers through the Northern Canola Grower Association and Minnesota Canola Council.  These data indicate the relative infestation risk for flea beetles in canola the following spring. Real-time trap data of bertha armyworm and diamondback moth will be posted on the IPM / Entomology websites of NDSU, and weekly pest updates in NDSU=s Crop & Pest Report.  


These data will be summarized and provided to county agents and area agents in the surveyed areas, as well as to plant pathology and agronomy research and extension faculty in North Dakota and Minnesota.  A summary of the data will be posted on the NDSU Extension website. 


Facilities and Equipment.  Vehicles will be rented from the North Dakota state fleet.  Project vehicles will be used in Minnesota.  Many county staff will use their own vehicles and be reimbursed for mileage.  Existing office and computer facilities will be used and are adequate,


Personnel.  A surveyor will be hired at the NDSU campus and at each of the three research centers at Minot and Carrington.  These surveyors will work on canola part of the summer, and spend much of their time surveying wheat and other crops, from separate funding.  Surveyors will be paid to survey canola near the end of the season when surveys of other crops are nearing completion.


Extension personnel in both ND and MN will help scout additional fields.  In return, they will be reimbursed for mileage.


The time commitment for the PI will be 5% FTE.


AgArt L.L.C. (Dr. H. Arthur Lamey) will be hired as a consultant to help conduct the field survey in Cavalier and Towner, ND counties, which have very high acreages of canola.  Dr. Lamey will also be available to conduct the survey in areas of ND and MN as needed.  Dr. Lamey will also collect and summarize the data from all of the surveyors.  The work done by AgArt LLC could also be done by the broadleaf extension plant pathologist, who is PI of the project.  However, Art Lamey has considerable experience in canola disease survey, and broadleaf crops.  


Project Timetable. The start of the swath survey will depend on local reports from cooperators.  An anticipated start of the survey is August 15 in North Dakota, with a completion of the survey along the Canadian border by September 15.  The time frame for Minnesota should be similar.  Pheromone traps monitoring will start in June and continue through July.  Each trap site takes only about 15 minutes to monitor and change lures.


Results will be summarized and sent to cooperators in both states. The data will be published by January 1, 2010 or when completed. 


Outreach/Extension Activities.  These data will be published and made available to research and extension faculty in the two state region.  Training materials, consisting of powerpoint presentations will be developed and made available to cooperators in each state.  Materials to be developed include a summary of the survey results as well as information on the most common disease and insect pest problems found in the survey. Real-time GPS maps of canola swath survey and trapping network for bertha armyworm and diamondback moth are posted during the field season on the NDSU IPM website:


http://www.ag.ndsu.nodak.edu/aginfo/ndipm/index.htm

Current Work.  (See Progress Report that was submitted to Brian Jenks for details.)

Diseases in 2008 Canola Survey



A total of 208 canola fields in 25 counties in North Dakota and six fields in two counties in Minnesota were surveyed during 2008. This number represents approximately one field surveyed per 5,000 acres of canola. The survey was initiated on July 30 and continued through August. Crops were surveyed at the swath (mature) stage.


In North Dakota, blackleg was the most common disease in the 2008 survey, with 4% of inspected plants showing penetrating lesions and 5% showing superficial lesions (Fig. 2).  The superficial lesions usually represent the PG-1 strain of blackleg, which has low pathogenicity on most cultivars.  The penetrating lesions might be due to infections by PG-2, PG-3, PGT or PG-4, all of which have been identified in North Dakota in recent years. Highest infection levels with penetrating lesions were in McLean (14%), Ward (7%), and Ramsey (7%) counties.  The presence of PG-3, PGT and PG-4 in recent years is of concern since most blackleg cultivars released in the past were resistant to PG-2 and not the other races of blackleg. No blackleg was observed in Minnesota.


Sclerotinia decreased from 7% in 2007 to 2% of plants surveyed in 2008 in North Dakota, with the highest infection levels in Rolette (6.7%) and Cavalier (5.2%) counties.  Sclerotinia was highest in Minnesota with an average of 14% incidence in Roseau county.  Aster yellows decreased from 5% in 2007 to <1% of plants surveyed in North Dakota. It was also low (<1%) in Minnesota.  Alternaria blackspot on the pods continued to be low in both states in 2008 with 0.5% in North Dakota (Fig. 9) and 0.05% in Minnesota.


Insects in 2008 Canola Survey



For flea beetles, a total of 186 canola fields in 25 counties in North Dakota and six fields in two counties in Minnesota were surveyed during 2008. This number represents approximately one field surveyed per 5,000 acres of canola. The survey was initiated on July 30 and continued through August. Crops were surveyed at the swath (mature) stage.


Flea Beetles:  In North Dakota, flea beetles (Phyllotreta spp.) were sampled using a 15-inch sweep net in freshly swathed canola fields. Four sweeps at five different sites were used for a total of 20 sweeps per field. Flea beetles were found in 93% of the fields surveyed. Peak population densities occurred in the north central and northeastern regions of North Dakota. The average number of flea beetles per 4 sweeps was 32, with ranges between 0 and 660. These numbers represent an increase in flea beetle population levels in swathed canola in 2008 compared to 2007. Large populations of flea beetles in late summer (swath canola) indicate large overwintering populations and potentially large populations the next spring. Therefore, the risk forecast for flea beetle infestation for spring 2009 is high.  Use of one of the commercially available insecticide seed treatments for canola is recommended.  In Minnesota, the flea beetle population was very low and the risk forecast for Minnesota is low.


2008 Insect Pheromone Trap Network in Canola



A total of 20 pheromone traps in 12 counties in the major canola growing areas of North Dakota were monitored for two lepidopteran insect pests of canola:  bertha armyworm (Mamestra configurata), and diamondback moth (Plutella xylostella). Pheromone traps were monitored from mid-June to late July. The green bucket unitrap and winged sticky trap were used for bertha armyworm and diamondback moth, respectively. Trap data provide growers, agricultural consultants, agricultural field researchers, and county extension agents/specialists with an early risk warning system to determine when these insect pests are active and what their relative population levels are.


Bertha Armyworm:  Populations of bertha armyworm were low and the peak flight occurred during early to mid-July. The highest trap catches were located at trap sites in the northern tier of North Dakota, especially Cavalier County.  About 95% of the trap sites had cumulative trap catches below 300 and the population was considered at low risk for larval infestation. Overall, the 2008 trapping season was comparable to 2007 for bertha armyworm infestation risk. Cumulative trap catches in 2008 marks the fifth consecutive year with low risk for bertha armyworm infestations. Canola fields did not require any insecticide treatments for control of bertha armyworm in 2008.  Monitoring efforts should be continued to track potential increases in bertha armyworm populations.


Diamondback Moth:  Field scouting is recommended when more than 100 diamondback moths are captured per trap per week for several weeks prior to the susceptible crop stage (bloom to early pod development). Diamondback moth populations increased during mid-July, probably representing the second generation. However, the majority of the canola crop had flowered and injury from diamondback moth was minimal. Sites with the highest trap counts per trap season were in the northeastern regions of North Dakota. Fortunately, few canola fields needed any insecticide application for control of diamondback moth in 2008.


Literature Review: 


Previous Studies.  Field surveys of canola diseases were conducted previously in North Dakota in 1991 and 1993-2004 (5-14) in Minnesota in 1996-2004 (8, 10, 11, 12, 13, 14).  Data from these surveys documented the incidence of blackleg and Sclerotinia stem rot.  


Blackleg.  They documented that blackleg incidence dropped dramatically from 1991 to 1993.  Blackleg was discovered in North Dakota in 1991; producers switched from the highly susceptible Argentine cultivar  'Westar' to moderately susceptible or even moderately resistant cultivars by 1993 (5).  Surveys in 1994 and 1995 also documented that blackleg incidence was much greater in Polish canola (Brassica rapa) than in Argentine canola (B. napa) (6,7).  This was not surprising since all Polish varieties available were susceptible.  A field of Argentine canola with high blackleg counts has occasionally been traced to a susceptible variety such as 'Hyola 401'.  Survey data were published in national professional and North Dakota extension publications, as talks and poster sessions at regional and national plant pathology meetings, and have been presented at canola schools as posters (1995) and in slide/lecture or PowerPoint form at canola schools (1996-2004).


Penetrating blackleg lesions were found on 2% of the plants evaluated in North Dakota; blackleg was not found in Minnesota in 2006.  These figures are similar to the 2005 survey, in which 4 and 0% of the plants evaluated had penetrating blackleg lesions in North Dakota and Minnesota, respectively.  Blackleg incidence (penetrating lesions) in 2004 was 4.6 and 0.2% in ND and MN, respectively.  Blackleg incidence in 2003 was 10.6 and 0% for ND and MN, respectively.  Blackleg incidence in Minnesota was very low, but in North Dakota the blackleg incidence was 6.7%, the highest since 1991.   Blackleg incidence was highest in northeastern North Dakota, with an average of 11.0%.  


Sclerotinia.  In a 1996 disease survey in Minnesota, North Dakota and South Dakota Sclerotinia was the most prevalent disease in Minnesota and North Dakota.  Due to wet conditions early in the season, very little canola was planted in South Dakota, and little survey information was obtained from South Dakota (8).


In a 1997 disease survey in Minnesota, North Dakota and South Dakota, Sclerotinia was not important in the more western counties of North Dakota, but was increasingly prevalent farther east, with the highest incidences in Roseau county, MN, followed by Cavalier county, ND (12).


In a 1998 disease survey in Minnesota and North Dakota, Sclerotinia incidence was lower in both states than in 1997, with an incidence of 12.8% in North Dakota and 10.6% in Minnesota.  The incidence was lower in 1998 than in 1996 or 1997 because rainfall ceased in much of the canola growing area at early bloom.  However, Sclerotinia incidence was high in Rolette and Towner counties, where rainfall was plentiful throughout July: 31% in Rolette County and 20.5% in Towner County (13).


In a 1999 disease survey in Minnesota and North Dakota, Sclerotinia incidence in North Dakota was about the same as in 1998, but was higher in Minnesota, with an incidence of 15% (14).


In 2000, Sclerotinia incidence was 17% in North Dakota, 17,8% in Minnesota and 6.5% in South Dakota.  Blackleg incidences were very low in all three states, as was the severity of Alternaria black spot (11).


In 2001, Sclerotinia incidence was lower, at 14.1% in both North Dakota and Minnesota.  Blackleg incidences were low in both states, and the severity of black spot was generally low (10).



In 2002, Sclerotinia incidence was low in North Dakota at 4%.  Minnesota had 12.5% Sclerotinia incidence; however, the data was based on only 11 fields total.  Blackleg was  high in North Dakota, with an incidence of 10.6%.  The increase in blackleg incidence may have been due in part to the possible introduction of a new pathogroup.  Blackleg isolates from 2003 are currently being tested for the new pathogroup that was recently found in Manitoba (2).



In 2006, sclerotinia stem rot was low, and found on 0.7 and 0% of the plants evaluated in North Dakota and Minnesota, respectively.  Sclerotinia stem rot was higher in 2005 with 5.5 and 0.3% of the plants evaluated in North Dakota and Minnesota, respectively.  Sclerotinia incidence increased to 8.2 and 6.2% for ND and MN, respectively, in 2004.  In 2003, Sclerotinia incidence was 4 and 12.5% for ND and MN, respectively.  In 2002, Sclerotinia was the lowest in 11 years of North Dakota survey and in 7 years of Minnesota survey, with an incidence of 4.4% in North Dakota and 7.3% in Minnesota.  


Data on yield trials with Sclerotinia indicate that there is a 0.5 to 0.7% yield loss for each 1% of infected plants (15, 18).  Since the survey counted only those plants in which the base of the plants was infected, the higher figure of 0.7% was used to calculate yield losses.  Thus, an incidence of 17.0% in North Dakota and 17.8% in Minnesota in 2000 estimated at losses of 12.0% in North Dakota and 12.5% in Minnesota.  Based on acres planted, average state yields and the LDP payments, these losses were estimated at nearly $21,000,000.


Insect Pests.  There are a number of insect pests that reduce yield in U.S. canola.  Pest management inputs will probably increase and change with increasing canola acreage.  Flea beetles, principally the crucifer flea beetle, Phyllotreta cruciferae (Goeze), are the most economically important insect pest of canola in North Dakota and Minnesota (20).  Flea beetles emerge from their overwintering sites in early spring (usually May) as the temperature warms up.  These beetles are very mobile and can quickly move into a field if environmental conditions are conducive.  The beetle feeds on the young cotyledons and leaves causing defoliation and a typical shot-hole appearance (3).  Seedlings severely damaged by beetles may die, and less seriously damaged plants may suffer reduction in seed quality and yield.  Fields must be closely monitored for populations of flea beetles. When populations are above economic threshold levels (25% leaf area damaged), insecticides must be applied to prevent further damage to the canola crop (3). 


Diamondback moth migrates into North Dakota in May or June (4).  Insect pheromone traps are good indicators of the subsequent larval populations, which feed on the leaves, buds, flowers, seed pods, the green outer layer of the stems, and occasionally, the developing seeds (4).  The amount of injury will depend on the crop stage and the adult moth / larval densities.  Extensive feeding on the flowers will delay plant maturity, cause the crop to develop unevenly, and significantly reduce seed yield. 


Insect pheromone traps can also be used to detect bertha armyworms in a general area (4).  High trap catches generally indicate the level of larval populations to follow.  Larvae feed directly on the pods which cause economically important yield losses and premature shattering (4).  Fields scouting for larvae is timed to peak and cumulative trap catch.  The best time to scout for larvae is usually timed to 2 weeks after peak trap catch.  Based on cumulative number of moths, scouting is conducted at a regularly interval or less frequently.  For example, a cumulative trap catch of >1,200 moths per season indicates a Ahigh@ risk of larval infestations, and fields should be scouted frequently for larvae.  In contrast, a cumulative trap catch of <300 moths per season indicates a Alow@ risk of larval infestation, and fields should be inspected at least once for any signs of insects or injury.
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Budget Narrative.

North Dakota

Salary and Fringe.  A crop scout will be hired at each region (Grand Forks, Carrington, Minot, - total of 3 scouts).  Requested amount for labor is $1,200 (120 hours @ $10/hour).  Fringe is 10% (10% x $1,200 = $120).  Hourly assistance is needed to help coordinate the pheromone traps/lures, data compilation, ArcView mapping and NDSU web work in Fargo ($1,500 = 150 hours x $10/hour). 


Materials and Supplies.  Pheromone traps, lures, and stakes will cost approximately $1,000. Traps and stakes will be re-used from last year when supplies are in good condition. 

ND Travel.  Crop surveyors (both hired scouts and extension personnel) will drive a total of approximately 10,300 miles (@ $0.50/mile = $5,150) in ND.


Other Direct Costs.  AgArt LLC (Dr. H. Arthur Lamey) will act as consultant and provide additional survey data in Cavalier and Towner counties.  Dr. Lamey will survey additional canola fields in Towner and Cavalier county and in MN as needed.  Survey data will be summarized at the end of the season.  A total of 64 hours are estimated to complete the survey work.  The reimbursement to AgArt LLC would be a flat fee of $50/hour ($3,200 total).  All expenses are the responsibility of the consultant.


Minnesota

     Travel.  Extension personnel will drive a total of approximately 2,500 miles (@ $0.50/ mile = $1,250) for the field survey.  


[image: image1.emf]Canola Survey Budget for 2009 - Itemized by Location


Item Cost/unit Unit Quantity Total Cost


Department of Entomology, Fargo - Knodel


Prebaccalaureate student $10.00 per hour 150 $1,500


Fringe Benefits 10% $150


Travel $0.50 per mile 500 $250


AgArt LLC $3,200


Research Supplies:


    Green unitrap (bertha armyworm trap) $102.00 12 traps 2 $204.00


    Scentry wing trap top (diamondback moth trap) $61.85 25 tops 2 $123.70


    Scentry wing trap bottom (diamondback moth trap) $105.00 100 bottoms 2 $210.00


    Bertha armyworm lure $61.50 25 lures 5 $307.50


    Diamondback moth lure $18.85 12 lures 4 $75.40


    Other supplies (baggies, …) $79.40


Subtotal $6,100


NCREC, Minot - J. Pederson


Prebaccalaureate student $10.00 per hour 120 $1,200


Fringe Benefits 10% $120


Travel $0.50 per mile 1150 $575


Subtotal $1,895


Grand Forks Extension Office - L. Olson


Prebaccalaureate student $10.00 per hour 120 $1,200


Fringe Benefits 10% $120


Travel $0.50 per mile 1150 $575


Subtotal $1,895


Carrington REC, Carrington - G. Endres


Prebaccalaureate student $10.00 per hour 120 $1,200


Fringe Benefits 10% $120


Travel $0.50 per mile 1150 $575


Subtotal $1,895


Langdon REC - Mileage for 5 North Dakota Extension Educators (B. Hanson)


Travel $0.50 per mile 7000 $3,500


Subtotal $3,500


Univ. of MN (Porter) - Mileage for one Minnesota Extension Educator


Travel $0.50 per mile 2500 $1,250


Subtotal $1,250


Total Salaries & Fringe Benefits $5,610


      Salaries $5,100


      Fringe Benefits only $510


Research Supplies  $1,000


AgArt LLC $3,200


Travel $6,150


Grand Total $15,960
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Derek Crompton, Local Extension Educator, Univ. MN, Roseau, MN


Greg Endres, Carrington REC, Area Ext. Agronomist


Jeremy Pederson, NCREC, Minot, Area Agronomist Ext. Specialist


Lionel Olson, Grand Forks, Area Cropping Systems Extension Specialist

Ron Beneda, Cavalier (ND) County Extension Educator


Scott Knoke, Benson (ND) County Extension Educator


Mark Miller, Rolette (ND) County Extension Educator


Nels Peterson, Nelson (ND) County Extension Educator
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Facilities and Equipment.  Vehicles will be rented from the North Dakota state fleet.  Project vehicles will be used in Minnesota.  Many county staff will use their own vehicles and be reimbursed for mileage.  Existing office and computer facilities will be used and are adequate,


Personnel.  A surveyor will be hired at the NDSU campus and at each of the three research centers at Minot and Carrington.  These surveyors will work on canola part of the summer, and spend much of their time surveying wheat and other crops, from separate funding.  Surveyors will be paid to survey canola near the end of the season when surveys of other crops are nearing completion.


Extension personnel in both ND and MN will help scout additional fields.  In return, they will be reimbursed for mileage.


The time commitment for the PI will be 5% FTE.


AgArt L.L.C. (Dr. H. Arthur Lamey) will be hired as a consultant to help conduct the field survey in Cavalier and Towner, ND counties, which have very high acreages of canola.  Dr. Lamey will also be available to conduct the survey in areas of ND and MN as needed.  Dr. Lamey will also collect and summarize the data from all of the surveyors.  The work done by AgArt LLC could also be done by the broadleaf extension plant pathologist, who is PI of the project.  However, Art Lamey has considerable experience in canola disease survey, and broadleaf crops.  
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Project Summary.  



The long-term goal is to provide important data on diseases and insect pests that are impacting canola production in North Dakota and Minnesota.  These data provide valuable pest information for the current year as well as a historical record of pest trends.  The specific objectives were to survey for the following major diseases and insect pests:   blackleg, sclerotinia stem rot, aster yellows, blackspot, crucifer flea beetle, bertha armyworm, and diamondback moth.  Trap data on bertha armyworm and diamondback moth levels provide producers, Ag consultants, Ag field researchers, and extension agents/specialists with an (early( warning system of when these insect pests have arrived in the area or are active; and more importantly, when the infestation levels could be economically damaging in different canola growing regions of North Dakota.  The survey serves as a (Pest Alert( for those occasional insect pest outbreaks, which can be devastating to the unsuspecting canola producer.  In addition, the swede midge (Contarinia nasturtii), a recent invader of North America, will be surveyed for using pheromone traps.  Swede midge injures canola by feeding on the growing point causing deformed plants. In severe infestations with late-planted canola, the plants do not bolt and as a result yield is essentially zero.  Swede midge has been found in the U.S. in New York, Vermont, Massachusetts and Connecticut, and in Canada in Ontario, Quebec, Nova Scotia and Saskatchewan.


Diseases in 2008 Canola Survey



A total of 208 canola fields in 25 counties in North Dakota and six fields in two counties in Minnesota were surveyed during 2008. This number represents approximately one field surveyed per 5,000 acres of canola. The survey was initiated on July 30 and continued through August. Crops were surveyed at the swath (mature) stage.


In North Dakota, blackleg was the most common disease in the 2008 survey, with 4% of inspected plants showing penetrating lesions (Fig. 1) and 5% showing superficial lesions (Fig. 2).  The superficial lesions usually represent the PG-1 strain of blackleg, which has low pathogenicity on most cultivars.  The penetrating lesions might be due to infections by PG-2, PG-3, PGT or PG-4, all of which have been identified in North Dakota in recent years. Highest infection levels with penetrating lesions were in McLean (14%), Ward (7%), and Ramsey (7%) counties.  The presence of PG-3, PGT and PG-4 in recent years is of concern since most blackleg cultivars released in the past were resistant to PG-2 and not the other races of blackleg. No blackleg was observed in Minnesota (Fig. 3 & 4).

Sclerotinia decreased from 7% in 2007 to 2% of plants surveyed in 2008 in North Dakota, with the highest infection levels in Rolette (6.7%) and Cavalier (5.2%) counties (Fig. 5).  Sclerotinia was highest in Minnesota with an average of 14% incidence in Roseau county (Fig. 6).  Aster yellows decreased from 5% in 2007 to <1% of plants surveyed in North Dakota (Fig.7). It was also low (<1%) in Minnesota (Fig. 8).  Alternaria blackspot on the pods continued to be low in both states in 2008 with 0.5% in North Dakota (Fig. 9) and 0.05% in Minnesota (Fig. 10).


Insects in 2008 Canola Survey


For flea beetles, a total of 186 canola fields in 25 counties in North Dakota and six fields in two counties in Minnesota were surveyed during 2008. This number represents approximately one field surveyed per 5,000 acres of canola. The survey was initiated on July 30 and continued through August. Crops were surveyed at the swath (mature) stage.


Flea Beetles:  In North Dakota, flea beetles (Phyllotreta spp.) were sampled using a 15-inch sweep net in freshly swathed canola fields. Four sweeps at five different sites were used for a total of 20 sweeps per field. Flea beetles were found in 93% of the fields surveyed. Peak population densities occurred in the north central and northeastern regions of North Dakota. The average number of flea beetles per 4 sweeps was 32, with ranges between 0 and 660 (Fig. 11). These numbers represent an increase in flea beetle population levels in swathed canola in 2008 compared to 2007. Large populations of flea beetles in late summer (swath canola) indicate large overwintering populations and potentially large populations the next spring. Therefore, the risk forecast for flea beetle infestation for spring 2009 is high.  Use of one of the commercially available insecticide seed treatments for canola is recomme