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Condensed curriculum Vitae



SCOTT HALLEY

1821 10th St.

Langdon, ND 58249

(701) 256-2350

halley@dvl.midco.net







PROFESSIONAL EXPERIENCE



Associate Experiment Station Specialist-Crop Protection, North Dakota State University Langdon Research Extension Center

Langdon, ND						                                               2001 to present



Research Associate, Montana State University Northwestern Agricultural Research Center

Kalispell, MT								                          2000 to 2001



Research Associate, North Dakota State University Plant Pathology Department                 

Fargo, ND									              1998 to 2000







EDUCATION



North Dakota State University					           

Fargo, ND.

M.S.  SOIL SCIENCE. 		                                                                                July 2000 (GPA: 3.2 of 4.0) Clarence and Cora Engberg Soil Science Scholarship.



	B.S.  AGRICULTURAL ECONOMICS.	                                                              1976 to 1978

Completed requirements in three years and six weeks.



North Dakota State University

Bottineau, ND.

	A.A.S. HORTICULTURE -LANDSCAPE-NURSERY PRACTICE.              1972 to 1974  

_____________________________________________________________________________________



AWARDS:  Spring Conference Extension Team Award. 2000. North Central Extension Industry Soil Fertility Conference Graduate Student Award. 1997. Towner County Conservation Achievement Award. 1990.  North Dakota Zero Till Farmer of the Year Award. 1989.



INTERNATIONAL EXPERIENCE:  Past-President of the North Dakota-Manitoba Zero Till Farmers Association.



SOCIETY MEMBERSHIP:  American Phytopathological Society 

                                                  Canadian Phytopathological Society

  Soil Science Society of America		

PUBLICATIONS: 



Refereed journals (Since 2005 only):

Friesen, T., Chu, C., Liu, Z., Xu, S., Halley, S. and J. Faris. 2009. Host-selective toxins produced by Stagonospora nodorum confer disease susceptibility in adult wheat plants under field conditions. Theor. Appl. Genet. 118: 1489-1497.



McMullen, M., Halley, S., Schatz, B., Meyer, S., Jordahl, J., and Ransom, J.  2008.  Integrated strategies for Fusarium head blight management in the United States.  Cereal Research Comm. 36, Suppl. B: 563-568.  



Halley, S., Van Ee, G., Hofman, V., Panigrahi, S. and H. Gu. 2008. Fungicide deposition measurement by spray volume, drop size, and sprayer system in cereal grains. Applied Engineering in Agriculture. 24 (1):15-21.



Oliver, R.E., X. Cai, T.L. Friesen, S. Halley, R.W. Stack, and S.S. Xu. 2008. Evaluation of Fusarium head blight resistance in tetraploid wheat (Triticum turgidum L.). Crop Sci.  48:213-222



Bradley, C., Halley, S., and R. Henson. 2007. Evaluation of fungicide seed treatments on flax cultivars differing in seed color. Industrial Crops and Products. 15:301-304.



Fritz, B.K., I.W. Kirk, W.C. Hoffman, D.E. Martin, V. Hofman, C.R. Hollingsworth, M. McMullen and S. Halley. 2006. Aerial application methods for increasing spray deposition on wheat heads. Applied Engineering in Agriculture. 22 (3) 357-364.



Plant Disease Management Reports (formerly F & N Tests) (since 2003 only):

Halley, S., Hofman, V., Horsley, R. and G. Van Ee. 2008.  Additive benefits of genetics, fungicide rate, and application system for controlling FHB in barley, Langdon 2006.  PDMR 2:CF001.



Halley, S. 2004. Adjuvants to Enhance the Efficacy of Folicur Fungicide for Control of Fusarium Head Blight, 2003.  Fungicide and Nematicide Tests. Report 59:CF009.



Halley, S. and J. Lukach.  2004.  Calcium supplement alone or in combination with Ronilan fungicide for control of white mold in canola, 2003. Fungicide and Nematicide Tests. Report 59:FC006.



Halley, S. and J. Lukach. 2003. Effect of additives in combination with fungicides for control of Sclerotinia in canola Langdon, 2002. Fungicide and Nematicide Tests. Report 58:FC034.



Extension Bulletins:

Halley, S., Hofman, V., Van Ee, G., and K. Misek. 2010. Best Methods for Applying Fungicide to Grain Heads Using Air-assist Sprayers. North Dakota State University Extension Report AE-1480 4 p.



Markell, S., Kandel, H., del Rio, L., Halley, S., Olson, L., Mathew, F., Hanson, B., and A. Lamey. 2009. Sclerotinia of Canola. North Dakota State University Extension Report PP-1410 8 p.

 

Markell, S., del Rio, L., Halley, S., Mazurek, S., Mathew, F., and A. Lamey. 2008. Blackleg of Canola. North Dakota State University Extension Report PP-1367 4 p.



Hofman, V., Halley, S., Van Ee, G., Hollingsworth, C., McMullen, M., and B. Ruden. 2007. Aerial application of fungicide for the suppression of Fusarium head blight in small grains. North Dakota State University Extension Report AE-1327 4 p.



Hofman, V., Halley, S., Van Ee, G., Draper, M., McMullen, M., and C. Hollingsworth. 2006. Ground application of fungicide for the suppression of Fusarium head blight in small grains. North Dakota State University Extension Report AE-1314 4 p.
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Scott Halley

		

	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 PI #1 first)



		

SUPPORTING AGENCY

		

TOTAL $

AMOUNT

		

EFFECTIVE AND

EXPIRATION

DATES

		

TITLE OF PROJECT

		

OBJECTIVES OF PROJECT



		

Luis del Rio Mendoza

Scott Halley







Pierce Paul, M. McMullen, Scott Halley et al.





Carl Bradley

Gary Yuen

Scott Halley et al



Blaine Schatz

Scott Halley et al





Joel Ransom

B. Hanson

Scott Halley



		

Current:

Sclerotinia

Initiative





USWBSI









USWBSI







Sclerotinia

Initiative





USWBSI





		



$24,899







$26,760









$8,724







$11,700







$6,256

		



2010-2011







2009-2011









2009-2011







2010-2011







2009-2011



		Defining Critical Environmental and Biological Parameters Needed to Develop White Mold Disease in Canola 



Integrated Management of FHB and Deoxynivalenol across Multiple Locations and Small Grain Classes



Management of FHB and Deoxynivalenol across Multiple Locations and Small Grain Classes



Evaluation of Sunflower Hybrids and Germplasm





Integrated Mgmt. of FHB Spring & WW in ND

		Improve disease forecasting by identifying environmental/biological interactions. 







Determine effects of integrated management strategies on FHB







Evaluate Fungicides and Biological Compounds







Evaluate resistance levels of sunflower hybrids to head rot.





Evaluate row spacing and plant population for effect on FHB



		





Pierce Paul

M. McMullen

Scott Halley et al.





Larry Osborne

M. McMullen

B. Bleakley

Scott Halley et al.



Bruce Bleakley

G. Yuen

Scott Halley



Jeffrey Stein

P. Gautam

Scott Halley

K. Bondalapati



Thomas Gulya

S. Markell

B. Schatz

Scott Halley et al.



Scott Halley

M. Wunsch.

H Schwartz

R. Harveson

S. Markell



Michael Wunsch

Scott Halley

K. Rashid

W. Albus

G. Thompson

		

Pending:



USWBSI









USWBSI











USWBSI





USWBSI









Sclerotinia 

Initiative







Sclerotinia 

Initiative









Sclerotinia 

Initiative

		



$18,000 est.











$22,000 est.











$7500





$14,700









TBD









TBD











TBD

		



2011-2013











2011-2013











2011-2012





2011-2012









2011-2012









2011-2013











2011-2012



		



Integrated Management of Fusarium Head Blight and Deoxynivalenol across Multiple Locations and Small Grain Classes



Management of Fusarium Head Blight and Deoxynivalenol across Multiple Locations and Small Grain Classes



Enhancing biological control of FHB using Bacillus strains













Determining the contribution of secondary tillers to total DON concentration

















Managing White Mold Disease in Dry Bean with Plant Architecture and Fungicide

		



Determine effects of integrated management strategies on FHB









Evaluate Fungicides and Biological Compounds







Determine if a spreader/sticker like Induce NIS helps efficacy; or if addition of such a chemical added just before spraying reduces efficacy and what droplet size is optimal for spray application





Evaluation of fungicide as a management strategy for controlling head rot.





Determine if  plant architecture, drop size or fungicide timing influence fungicide efficacy on dry bean.







Evaluate resistance levels of sunflower hybrids to head rot. 








ABBREVIATED CURRICULUM VITAE

LUIS DEL RIO

Dept. of Plant Pathology 306 Walster Hall.

North Dakota State University Fargo ND 58105

Telephone: (701) 231-7073	FAX:	(701) 231-7851

E-MAIL: Luis.delRio-Mendoza@ndsu.nodak.edu



EDUCATION	

Ph.D. Plant Pathology. Iowa State University. 1999.



WORK EXPERIENCE



Associate Professor. Dept. Plant Pathology NDSU. July 2007 to date						Research: Canola pathology program. Disease epidemiology, biological control, and disease 	resistance to canola pathogens with emphasis on Sclerotinia stem rot and blackleg. (Since 2007).

Assistant Professor. Dept. Plant Pathology NDSU. 2001- 2007.							Research: Canola and dry bean pathology. Emphasis on Diseases caused by Sclerotinia, disease 	management and biological control (2001-2004).



REFEREED PUBLICATIONS (Since 2005 only)



Qandah, I. and del Río, L.E. 2011. Temporal dispersal patterns of Sclerotinia sclerotiorum ascospores during canola flowering. Can. J. Plant Pathol. In press.

Goswami, R. S. L. E. del Rio-Mendoza, R. S. Lamppa, and J.  Prischmann. 2011. Colletotrichum lindemuthianum races prevalent on dry beans in North Dakota and potential sources of resistance. Plant Dis. In press.

del Rio, L. E., A. Nepal, J. Bjerke, M. Boyles, and T. Peeper. 2011. Identification of blackleg (Leptosphaeria maculans )  pathogenicity group 4 on winter canola (Brassica napus L.) in Oklahoma. Plant Dis. In press.

Harikrishnan, R., L. E. del Río, and C. A. Bradley. 2008. Estimates of yield and economic losses 	associated with White mold of rain-fed dry bean in North Dakota. Agron. J. 100:315-319.

Harikrishnan, R., and L. E. del Río. 2008. A logistic regression model for predicting risk of		white mold incidence on dry bean in North Dakota. Plant Dis. 92:42-46.

Khan, J., del Río, L. E., Nelson, R., Rivera-Varas, V., Secor, G. A., and Khan, M. F. R. 2008. 	Survival, dispersal, and primary infection site for Cercospora beticola in sugar beet. Plant Dis. 92:741-	745.

del Río, L.E., C.A. Bradley, R.A. Henson, G.J. Endres, B.K. Hanson, K. McKay, M. Halvorson, 	P.M. 	Porter, D.G. LeGare, and H.A. Lamey.  2007. Impact of Sclerotinia stem rot on yield of canola. Plant 	Dis. 91:191-194.

Khan, J., del Río, L. E., Nelson, R., and Khan, M. F. R. 2007. Improving the Cercospora leaf		spot management model for sugar beet in Minnesota and North Dakota. Plant Dis. 91:1105-	1108.

Bradley, C.A., R.A. Henson, P.M. Porter, D.G.LeGare, L.E. del Río, and S.D. Khot. 2006. Response of 	canola cultivars to Sclerotinia sclerotiorum in controlled and field environments. Plant Dis. 90:215-	219.

Gulya, T. J., R. W. Gesch, C. A. Bradley, L.E. del Río, and B. L. Johnson. 2006. First report of 	Sclerotinia sclerotiorum infection on Cuphea. Plant Dis. 90:1554.

Harikrishnan, R. and L.E. del Río.  2006. Influence of temperature, relative humidity, ascospore 	concentration, and length of drying of colonized dry bean flowers on white mold development. 	Plant Dis. 90:946-950.

Harikrishnan, R., L.E. del Río, R.S. Lamppa, F. Zabala, M. Gregoire, and C.A. Bradley. 	2006. 	Occurrence of foliar fungal and bacterial diseases of dry bean in North Dakota. Plant Health 	Progress (Online. doi: 10.1094/PHP-2006-0915-01-RS). 

Bradley, C.A., L.E. del Río, C.D. Chesrown, and B.L. Johnson. 2005. First report of soft rot caused by 		Sclerotinia sclerotiorum on Borage in North Dakota. Plant Dis.89:208.

del Río, L.E., C.A. Bradley, and B.L. Johnson. 2005. First report of white mold caused by Sclerotinia 	sclerotiorum on Echium (Echium vulgare). Plant Dis. 89:684.





Edited Scientific Publications



Markell, S., Kandel, H., del Rio, L., Halley, S., Olson, L., Mathew, F., Hanson, B., and A. 	Lamey. 2009. Sclerotinia of Canola. North Dakota State University Extension Report PP-	1410 8 p.

Markell, S., del Rio, L., Halley, S., Mazurek, S., Mathew, F., and A. Lamey. 2008. Blackleg of canola. 	North Dakota State University Extension Report PP-1367 4 p.

del Río, L.E., C.A. Bradley, and R.S. Lamppa. 2004. White leaf spot- a new threat for dry bean			production in America. Bean Improvement Coop. 47:153-154.



ABSTRACTS OF RESEARCH PRESENTED AT SCIENTIFIC MEETINGS (2008 - 2009 only)



Burlakoti, P. and L.E. del Río. 2009.  Development and evaluation of canola populations with	potential segregation for Sclerotinia stem rot resistance. Phytopathology 99:S18

del Rio, L. E. 2009. Development of a forecasting model to estimate risk of Sclerotinia stem rot		development on canola in North Dakota. Proc. Ann. Meeting American Phytopathological		Society-North Central Division. Ames, IA June 21-23 2009. pp. 20.

del Rio, L. E., and S. Halley. 2009. Defining critical environmental and biological parameters needed to 	develop Sclerotinia stem rot on canola. Proc. 2009 National Sclerotinia Initiative Annual Meeting. 	Bloomington, MN Jan. 2009. pp. 16.

del Rio, L. E., F. Zabala, and D. Dai. 2009. Characterization of the reaction of herbicide-	tolerant, non-	herbicide tolerant and double haploid canola lines to Sclerotinia sclerotiorum. Proc. 2009 National 	Sclerotinia Initiative Annual Meeting. Bloomington, MN Jan. 2009. pp. 17.

Qandah, I.S., and L.E. del Río. 2009. Effect of production media on Sclerotinia sclerotiorum 	inoculum fitness. Phytopathology 99:S105.

Jenks, B .M., S. A. Mazurek, G. P. Willoughby, S. G. Markell, and L.E. del Río. 2009. Impact of rotation 	and fungicide application on blackleg and Sclerotinia stem rot of canola. Phytopathology 99:S58.

Nepal, A. and L.E. del Río  Mendoza. 2009. Effect of soil texture and fluctuating soil moisture in 	carpogenic germination of Sclerotinia sclerotiorum sclerotia. Phytopathology 99:S92.

Nepal, A. and L.E. del Río  Mendoza. 2009. Effect of sclerotial moisture content on carpogenic 	germination of Sclerotinia sclerotiorum. Proc. Ann. Meeting American Phytopathological	Society-North Central Division. Ames, IA June 21-23 2009. pp. 10.

del Río, L. E. 2008. Role of leaf wetness on Sclerotinia sclerotiorum disease development. Proc.	2008 	National Sclerotinia Initiative Annual Meeting. Bloomington, MN. pp. 13. 

Qandah, I.S., and L.E. del Río. 2008. Dynamics of Sclerotinia sclerotiorum ascospores dispersal		in canola fields. Proc. 2008 National Sclerotinia Initiative Annual Meeting. Bloomington, MN Jan. 	2007. pp. 27.
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	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: 



		



		



		



		





		L. del Rio, M. Rahman, D. Dai, S. Halley, and S. Schatz



		Sclerotinia Initiative

		$ 65,322



		May 2010- April 2011



		

10



		Development of canola breeding populations and identification of herbicide-tolerant breeding lines with resistance to Sclerotinia sclerotiorum. Objectives: as described by title.





		L. del Rio, B. Nelson, S. Halley, and B. Schatz



		Sclerotinia Initiative



		$ 44,012



		May 2010- April 2011



		5



		Evaluation of fungicide alternatives for control of Sclerotinia stem rot on canola. Objectives: Improve management of SSR by identification of more effective fungicides (chemical and biological). 





		L. del Rio, S. Halley



		Sclerotinia Initiative



		$32,779



		May 2010- April 2011



		5



		Defining critical environmental and biological parameters required for development of Sclerotinia stem rot on canola. Objectives: Identify key environmental factors that affect development of sclerotinia stem rot on canola 





		L. del Rio



		USDA/CSREES



		$25,545



		May 2010- April 2011



		5



		Characterization of the reaction of Brassica napus, B. rapa, and B. juncea plant introductions to isolates of pathogenicity groups 3 and 4 of Leptosphaeria maculans Objectives: as described by title





		L. del Rio and M. Rahman



		USDA/CSREES



		$26,663



		May 2010- April 2011



		10





		Identification of herbicide-tolerant canola breeding lines with resistance to blackleg and evaluation of fungicides treatment to manage blackleg. Objectives: as described by title



		Goswami RS/ del Rio Luis



		Sclerotinia Initiative



		$63,512



		June /2010-May 2011



		2

		Identification of resistance and pathogenicity genes associated with Sclerotinia sclerotiorum infection using next-generation sequencing.



		



		

Pending: 



		

		

		

		



		L. del Rio, M. Rahman, D. Dai, S. Halley, and S. Schatz



		Sclerotinia Initiative

		$ 77,972



		May 2011- April 2012



		

10



		Development of canola breeding populations and identification of herbicide-tolerant breeding lines with resistance to Sclerotinia sclerotiorum. Objectives: as described by title.





		L. del Rio, B. Nelson, S. Halley, and B. Schatz



		Sclerotinia Initiative



		$ 47,369



		May 2011- April 2012



		5



		Evaluation of fungicide alternatives for control of Sclerotinia stem rot on canola. Objectives: Improve management of SSR by identification of more effective fungicides (chemical and biological). 





		Goswami RS/ del Rio Luis



		Sclerotinia Initiative



		$63,480



		June /2011-May 2012



		2

		Identification of resistance and pathogenicity genes associated with Sclerotinia sclerotiorum infection using next-generation sequencing.



		

		

		

		

		

		









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.

Form CSREES-2005 (12/2000)


Budget narrative



This is a three year project, but funds are being requested for the first year (2011) only. 



Salary and fringe benefits: 

2011-2012: One year and one month of salaries are requested for one graduate student ($19,440) at Fargo and one research assistant ($2,714) at Langdon, respectively. Fringe benefits at NDSU for these personnel are calculated at 2% and 36% of salaries, respectively. Also, one and two months of salaries are requested for one hourly personnel at Langdon ($1,871) and Fargo ($3,840), respectively. Hourly personnel help in daily research activities. The fringe benefits for these personnel are calculated at NDSU at 17% of salaries. 

2012: 2013: One year and one month of salaries are requested for one graduate student ($20,412) at Fargo and one research assistant ($2,850) at Langdon, respectively. Fringe benefits at NDSU for these personnel are calculated at 2% and 36% of salaries, respectively. Also, one and two months of salaries are requested for one hourly personnel at Langdon ($1,965) and Fargo ($3,840), respectively. Hourly personnel help in daily research activities. The fringe benefits for these personnel are calculated at NDSU at 17% of salaries. 

2013-2014: One year and one month of salaries are requested for one graduate student ($21,433) at Fargo and one research assistant ($2,992) at Langdon, respectively. Fringe benefits at NDSU for these personnel are calculated at 2% and 36% of salaries, respectively. Also, one and two months of salaries are requested for one hourly personnel at Langdon ($2,063) and Fargo ($4,032), respectively. Hourly personnel help in daily research activities. The fringe benefits for these personnel are calculated at NDSU at 17% of salaries.



Travel: 

2011-2012: Travel funds for the PI are requested to defray costs of making six visits to experimental plots during the growing season, and to attend a professional meeting ($700) where results of this research will be presented. Also, travel funds in the amount of $2218 are requested for Langdon personnel to visit the experimental plots twice a week. These funds will allow us to set the experimental plots, serve the spore samplers, conduct the field sampling, and bring materials to the lab.

2012-2013: Travel funds to be requested in 2012 will be increased by 5% that of 2011.

2013-2014: Travel funds to be requested in 2013 will be increased by 5% that of 2012.



Materials and supplies:

2011-2012: We are requesting funds in the amount of $16,350 to acquire three volumetric spore samplers in the first year of the project. The estimated cost of each sampler is $4,850. We have secured another set of samplers for this first year. These samplers are necessary to obtain accurate information on spore concentrations at different distances from the sources of inoculum and to establish associations between that and disease intensity. Also, we are requesting $1800 to cover cost of laboratory supplies (agar, petri dishes, pipette tips, SHAM) that will be required to conduct the fungicide sensitivity tests in Fargo and $102 for Langdon to acquire a new battery to operate one of the spore samplers we already have. 

2012-2013: We will request funds to acquire another set of three spore samplers. These samplers will replace the ones we borrowed from another project in 2011. We included a request for $1890 to cover laboratory supplies in Fargo and $102 to replace a battery for a spore sampler. 

2013-2014: Funds to be requested in 2013 will cover laboratory supplies in Fargo ($1985) and replacement of a battery to operate a spore sampler ($107).



Publication costs: 

2011-2012: $650 is requested to help defray cost of publication of research results from the project. This includes poster preparation and publication of an article in a refereed journal.

2012-2013: Funds to be requested ($683) will help defray cost of publication of research results from this project.

2013-2014: Funds to be requested ($717) will help defray cost of publication of research results from this project.





Other direct costs: 

2011-2012: A request for $1,000 (Langdon) is made to cover cost of rental space in two commercial grower’s fields ($500 for each field). 

2012-2013: A request for $1,000 (Langdon) is made to cover cost of rental space in two commercial grower’s fields ($500 for each field). 

2013-2014: A request for $1,000 (Langdon) is made to cover cost of rental space in two commercial grower’s fields ($500 for each field).



Indirect cost:



NDSU charges 28.205% indirect costs to each project each year. This charge has been authorized by the funding agency.
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Abstract

This is a new project that will have three years of duration. Blackleg has been increasing in prevalence and severity in recent years throughout North Dakota. Steps taken to determine the reason for this increment have found that blackleg strains with new virulence profiles are increasing in prevalence. Since the new strains can overcome the resistance most commercial cultivars possess, growers are left with fewer managing tactics. One of those is the use of fungicides. The only two products currently registered for use in North Dakota, azoxystrobin (Quadris) and pyraclostrobin (Headline) have similar mode of action and resistance against these compounds have already developed in other fungal species. State-wide applications of these compounds or their use in alternation with each other could put tremendous pressure on blackleg and could result in a rapid buildup of fungicide-resistant strains. One strategy to avoid or delay this situation is to alternate compounds with different modes of action. A project to identify new chemistries is being submitted separately. The establishment of fungicide sensitivity parameters will allow us to monitor blackleg populations and alert growers when resistance problems develop. The new blackleg strains are not present in all fields, but effective distances to which this pathogen can move from neighboring areas are not well defined. Estimation of such distances could help develop practices that delay or reduce the speed at which the new strains spread. Thus, the ultimate goal of this project is to generate epidemiological information that would lead to the establishment of a solid fungicide program to manage blackleg. 




Optimizing blackleg management with fungicides: Fungicide sensitivity and dispersal of blackleg in canola fields in North Dakota



PI: 			Luis del Rio



Introduction

Blackleg of canola, caused by the fungus Leptosphaeria maculans, has been effectively managed with use of genetic resistance in North Dakota. However, the detection of blackleg strains with new pathogenicity profiles, like PG3 and PG4 (Bradley et al., 2005), has increased the risk of occurrence of severe blackleg epidemics tremendously. Further, greenhouse evaluations of more than 70 commercial canola hybrids indicate all of them are susceptible to some of the new strains (Marino and del Rio, 2010). Currently, only two compounds with similar mode of action are registered for control of blackleg (McMullen and Markell, 2010); and while they are effective, their frequent use and misuse have result in buildup of fungicide resistant-strains in other species (Wise et al., 2009). Since blackleg reproduces both sexually and asexually, the risk of resistance to build up in the future will be conditioned to the frequency with which these compounds are used. Thus, judicious spraying will be required to avoid unnecessary applications. Among the strategies that could be used to protect fields and still prevent unnecessary exposure to the chemical is the application of the fungicide in areas that are a higher risk of infection, like the bordering areas between infected and non-infected fields rather than making blanket applications in entire fields. To make this a practical alternative, however, epidemiological studies that will estimate the effective distances to which spores of blackleg can move are necessary. In this project we propose to conduct such studies.



Current Work

Azoxystrobin and pyraclostrobin are the only compounds registered for control of blackleg in North Dakota (McMullen and Markell, 2010). Both compounds inhibit mitochondrial respiration and are classified as quinone outside inhibitors (QoI). Resistance to these compounds has developed within few years of using them in multiple applications within a single growing season (Avenot et al., 2008; Wise et al. 2009). While blackleg control with fungicides would take place very early in the season, these compounds are also registered for control of Sclerotinia stem rot (SSR), which would take place at flowering time. Use of one of these compounds for blackleg and the other for SSR control could give growers the false impression they are “alternating” fungicides, when in reality they would be unintentionally exposing the blackleg pathogen to a second attack in the same biochemical process. 



 Sensitivity of blackleg isolates to azoxystrobin or pyraclostrobin is lacking. Numerous reports have been published on resistance to these compounds (Avenot et al., 2008; Vincelli and Dixon, 2002; Wise et al., 2009) but no work has been done on L. maculans. Azoxystrobin has been registered for use on blackleg since approximately 2006; however, its use has been rather limited because blackleg epidemics have been neither generalized nor severe in most canola growing areas. This would allow us to estimate a sensitivity that would be close to a true baseline of sensitivity. 



Information on the dynamics of blackleg spore dispersal is limited and inconclusive. In Australia, Aubertot et al. (2004) could not find a spatial gradient of blackleg in plots that were 51 m wide and 30 m long, and concluded that dispersal may be occurring at distances greater than the ones they used; later, Aubertot et al. (2006) using computer modeling estimated that a 400 m (1200 ft) separation is desired to protect fields considering a source of inoculum 50 x 50 m in size and with a potential to produce 1.7 x 109 ascospores m2. In the simulation, Aubertot et al. observed that spore concentrations would be reduced by almost 99% at that distance, although some spore would still be able to travel much farther. In Manitoba, Canada, Guo and Fernando (2005) measured disease gradients from a 25 x 25 m canola residue source and concluded that incidence and severity declined by 50% within approximately 15 m and 6 m, respectively, from the source. Further, Guo and Fernando (2005) claimed they could not detect ascospores beyond 25 m from the source and pycnidiospores beyond 45 m from the source. Based on their findings, they suggested that a 50-100 m distance (150-300 ft) would be enough to protect fields from incoming inoculum. This estimation seems more applicable to our conditions, although their results need to be validated.



Objectives  

The goals of this project are to characterize the sensitivity of blackleg isolates to fungicides registered for its control in North Dakota, and to study the dynamics of spore dispersal of blackleg from sources of inoculum. The project will have duration of three years. 



Rationale and Significance

Blackleg is a very important disease that has the potential to decimate susceptible canola crops. The development and increase in prevalence of blackleg strain capable of infecting most commercial canola genotypes is reducing the choices available for growers to manage this disease to the use of fungicides and longer crop rotations. With increased demand for canola from crushing plants and prospects of higher market prices, it is less likely that growers will embrace the latter as a part of their management programs. It is likely, however, that some growers be tempted to make repeated applications of these compounds during the same growing season, increasing in this way the risk of development of fungicide-resistant strains.

The establishment of an effective fungicide concentration at which 50% of spore germination is inhibited (EC50) will provide us with a reference value to compare and determine whether fungicide resistance is building up in the blackleg population. The study of blackleg dispersal gradients will allow us to determine an effective distance that could be used by growers to protect their fields from incoming inoculum in case their neighbors have fields where the new strains are prevailing. 



Approach



Objective 1. Determination of an EC50 concentration: Sensitivity to azoxystrobin and pyraclostrobin will be evaluated by quantifying germination of pycnidiospores suspended in a water solution amended with fungicide at 0, 0.001, 0.01, 0.1, 1.0, and 10 ppm. A preliminary study will be conducted to determine the optimum temperature and time of incubation to measure spore germination. Also, it has been established that some fungi can resort to an alternative respiration pathway in the presence of respiration inhibitors like azoxystrobin (Ziogas et al., 1997), and that salicylhydroxamic acid (SHAM) can be used to prevent these fungi from using an alternative pathway in the presence of azoxystrobin. If SHAM does not affect blackleg spore’s germination when used alone, we will combine it with different concentrations of azoxystrobin to obtain a more accurate estimation of the sensitivity of the isolates to the fungicide. Optimum conditions will then be provided to spores suspended in the fungicide concentrations and spore germination will be quantified by counting the number of spores that produced a germ tube at least as long as the length of the spores. Blackleg isolates collected in previous year will be used for this study, although additional isolates will be collected during the life of the project. 



Expected results

It is expected that information on the relative sensitivity of blackleg isolates will be produced. We already have numerous blackleg isolates although our earliest isolates were collected in 2004. 



Pitfalls and limitations

We do not anticipate many difficulties in achieving this objective. We will make arrangements with the manufacturers to obtain technical grade samples of both compounds. Most of the work will be conducted in laboratory under controlled conditions, thus no significant delays are expected. We will continue collecting blackleg isolates in coming years to 



Project timeline

This project has duration of three years. Activities to fulfill the first objective will be conducted in the first year of the project, although sample collection will continue taking place in the next two years of the project. 



Objective 2. Blackleg dispersal studies: The study of blackleg dispersal will be conducted in two commercial fields in Cavalier County. Selected fields will be planted to canola in 2011 using a commercial canola genotype but will have to be neighboring a field that was heavily infected with blackleg in the 2010 growing season. If at all possible, the fields that will serve as sources of inoculum will be to the north of the field to be planted to canola in 2011. The canola fields will be sprayed with azoxystrobin (Quadris) at the recommended commercial doses following a band pattern running parallel to the source of inoculum. The fungicide will be applied when the canola are at the cotyledon stage. The band closest to the source of inoculum will be 150 ft long, and successive bands will be 50 ft shorter than the previous, but all bands will be 90 ft wide. A total of three bands will make a set. A second set of bands will be established in the same field some 50 ft away from the end of the longest band of the first set (Figure 1). By applying fungicides in a pattern we will be able to evaluate disease control in treated areas and compare that to non-protected areas at different distances from the source. 



Four transects running perpendicular to the bands will be established in each set for a total of eight transects per field. Transects will be located approximately 50 ft apart starting in the middle of the shortest band. Flags will be placed at 90 ft intervals starting at the border between the two fields. If the fields are separated by a ditch or road the distance between the edges of both fields will be measured and the band patterns adjusted to reflect the additional distance. At each station 30 plants will be sampled for disease incidence and severity one week prior to swathing (Figure 1). Four spore samplers will be placed along the fourth transect as shown in figure 1 and operated continuously from the time canola plants emerge until they reach the four leaf stage. These samplers will be used to gather information on ascospores gradients. 







Figure 1. Schematics of fields illustrating areas to be used to study blackleg dispersal gradients 



Expected results

If blackleg epidemics develop we should be able to identify gradients of spore dispersal as well as gradients of disease incidence and severity along transects. 



Pitfalls and limitations

As with any field trial, disease incidence and severity will be influenced by environmental conditions, amount of inoculum present in the field serving as source, and the genetic composition of the canola planted in 2011. We have identified growers whose fields were heavily affected by blackleg in the 2010 season and made arrangements to set these plots in adjacent fields. We have sampled isolates of blackleg from their fields and confirmed them as PG3, thus we anticipate any commercial cultivar planted this year will be relatively susceptible to blackleg. 



Project timeline

This project has duration of three years. The first year of this study will 2011, plots will be established in early May. Spore sampling will start when seedlings emerge and will continue until plants reach the 4th leaf stage. Disease incidence and severity will be assessed at swathing. At the end of each year we will analyze the data and calculate gradients if epidemics develop. 



Outreach/ Extension activities:

Findings of this project will be shared with growers at field days and winter meetings. Results of our project will also be shared with the scientific community through presentations at professional meetings.
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Facilities and other resources

Facilities: The Canola Pathology program at NDSU has the facilities and equipment required to conduct the research proposed in objective 1. To fulfill objective 2, however, we will need to acquire three spore samplers in each of the first two years. For the first year we have obtained spore samplers from another research project in our department as a temporal loan, thus we would need to buy only the three samplers; however, for the second year those samplers may not be available.



Personnel: 

A field assistant with professional training in plant pathology will be responsible for the conduction of growth chamber activities. We are requesting funding to cover a portion of his salary. Hourly personnel will also be hired to help with mechanical activities like planting and maintenance of plant