
To view the full contents of this document, you need a later version of the PDF viewer. You can upgrade 
to the latest version of Adobe Reader from www.adobe.com/products/acrobat/readstep2.html 
 
For further support, go to www.adobe.com/support/products/acrreader.html



Budget narrative



This project has duration of three years with the 2010-2011 being the first year. We are requesting funding for the second year of this project (2011-2012). The funding agency agreed to pay for indirect costs of projects in 2011-2012; thus, NDSU’s indirect costs were calculated at 28.205% and have been added to the second and third year of this project. 



Salary and fringe benefits: 

2010-2011: Salaries and fringe benefits are requested for two field assistants (1.5 months for Langdon and 4.5 months for Fargo). Field assistants will establish and manage experimental plots in field and greenhouse environments. Four months of salary for hourly personnel are also requested for Fargo. Hourly personnel will provide support for laboratory, greenhouse and field activities. NDSU calculates fringe benefits as 36% and 17% of salary for field assistants and hourly personnel, respectively.

2011-2012: Salaries are requested for two research assistants; one for Langdon ($4,135) and another for Fargo ($12,404). These amounts will cover 1.5 months of salaries for Langdon and 4.5 months of salaries for Fargo. The assistants will establish and manage experimental plots in field and greenhouse environments. Also, we are requesting four months of salary for hourly personnel at Fargo ($3,045). Hourly personnel will provide support for laboratory, greenhouse and field activities. NDSU calculates fringe benefits as 36% and 17% of salary for research assistants and hourly personnel, respectively.

2012-2013: Salaries are requested for two research assistants; one for Langdon ($4,341) and another for Fargo ($13,024). These amounts will cover 1.5 months of salaries for Langdon and 4.5 months of salaries for Fargo. The assistants will establish and manage experimental plots in field and greenhouse environments. Also, we are requesting four months of salary for hourly personnel at Fargo ($3,197). Hourly personnel will provide support for laboratory, greenhouse and field activities. NDSU calculates fringe benefits as 36% and 17% of salary for research assistants and hourly personnel, respectively.

Travel: 

2010-2011: Funds in the amount of $2600 are requested to cover travel expenses of the PI. From this amount $2,100 will be used to visit experimental plots in Langdon and Manitoba, as well as to participate in a national professional meeting where results of this project will be presented. Also, $500 is requested to provide partial support for the PI to attend the 13th International rapeseed congress to be organized in Prague, Czech Republic in June 2011. Research results from this project will be presented at the meeting.

2011-2012: Funds are requested in the amount of $2,100 to cover travel expenses of the PI to experimental plots in Langdon and Manitoba, as well as to support the PI’s attendance of a professional meeting where research results from this project will be presented. 

2012-2013: Funds are requested in the amount of $2,100 to cover travel expenses of the PI to experimental plots in Langdon and Manitoba, as well as to support the PI’s attendance of a professional meeting where research results from this project will be presented.



Materials and supplies:

2010-2011: Laboratory, greenhouse, and field supplies are estimated at $3,500. From this amount $2,200 will be used to cover laboratory supplies (agar, petri dishes, pipette tips) to be used in inoculum production, greenhouse supplies (pots, soil mix, labels, fertilizer) and rental of greenhouse space in Fargo and $1,300 will be sent to Langdon to cover cost of herbicides, fertilizers, flags, labels, etc. for field experiments. 

2011-2012: Laboratory, greenhouse, and field supplies are estimated at $3,500. From this amount $2,200 will be used to cover laboratory supplies (agar, petri dishes, pipette tips) to be used in inoculum production, greenhouse supplies (pots, soil mix, labels, fertilizer) and rental of greenhouse space in Fargo and $1,300 will be sent to Langdon to cover cost of herbicides, fertilizers, flags, labels, etc. for field experiments. 

2012-2013: Laboratory, greenhouse, and field supplies are estimated at $3,600. From this amount $2,300 will be used to cover laboratory supplies (agar, petri dishes, pipette tips) to be used in inoculum production, greenhouse supplies (pots, soil mix, labels, fertilizer) and rental of greenhouse space in Fargo and $1,300 will be sent to Langdon to cover cost of herbicides, fertilizers, flags, labels, etc. for field experiments.



Publication costs: 

2010-2011: $750 is requested to help defray cost of publication of research results from the project. This includes poster preparation and publication of research results.

2011-2012: $750 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: $750 is requested to help defray cost of publication of research results from the project.
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Progress report 2010-2011

January 2011



Luis del Rio



Project: Identification of herbicide-tolerant canola breeding lines with resistance to blackleg and evaluation of fungicide treatments to manage blackleg



PI: 		Luis del Rio, Department of Plant Pathology, NDSU Fargo, ND 58105

Co-PI:		Mukhlesur Rahman, Department of Plant Sciences, NDSU Fargo, ND 58105



A blackleg nursery was established in Langdon in the summer of 2010 to evaluate 45 advanced canola breeding lines from the canola breeding program at NDSU. These lines not only have good agronomic characteristics, but also have a gene for tolerance to glyphosate (RoundUp) which is a herbicide commonly used in canola production in the region. The nursery was supplemented with blackleg-infected canola stems collected from commercial fields in 2009. While none of the materials evaluated was immune to blackleg, indication of vertical resistance, some did show acceptable levels of resistance to the disease. Blackleg incidence during the growing season was high, with an overall mean of 72%. Blackleg severity ranged between 0.8 and 2.9 in a 0-5 scale. The best lines were 9070 with 31% incidence and a severity of 2; line 9012 with an average incidence of 40% and severity at 1.2; and line 9091 with an incidence of 60% and a severity of 0.8. The two commercial controls included in the study had an average incidence of 82% and a mean severity of 0.9. Lines 9070 and 9091 had been identified among the top materials in previous field evaluations; line 9012 was evaluated for the first time.  These same materials were planted in a disease nursery in Manitoba, Canada. Unfortunately, the nursery was lost due to excessive rain. Twenty five of these lines were inoculated in greenhouse in a replicated trial using strains of PG3 and PG4 in December 2010. Inoculated plants are being raised to flowering to evaluate resistance at adult plant stage. Trials are being conducted at this time under greenhouse conditions to compare the efficacy of four fungicides for control of blackleg. Preliminary results suggest that tiophanate methyl (Topsin) could be a good alternative to azoxystrobin when applied to the ground. In a 2004 trial, Topsin provided good results when applied to canola plants at the 3-4 leaf stage. The information generated on the disease nursery and greenhouse inoculations of breeding lines is being used by the breeder, who is also a Co-PI in this project. 




Rahman Md Mukhlesur


370B Loftsgard Hall, NDSU Dept. 7670, P.O. Box 6050, Fargo, ND 58108-6050

Phone: (701) 231-5768; E-mail: md.m.rahman@ndsu.edu

ACADEMIC BACKGROUND:


Ph.D. in Plant breeding and genomics, Department of Plant Science, University of Manitoba, Winnipeg, Canada, September 2007.

M.S. in Plant breeding and biotechnology, Tokyo University of Agriculture and Technology, Japan, September 2003.

M.Sc. in Genetics & plant breeding, Bangladesh Agricultural University, Bangladesh, 1995.

B. Sc. Ag. (Honours) (4 years course), Bangladesh Agricultural University, Bangladesh, 1991.

WORKING EXPERIENCE


Feb. 2008 – present. Visiting Scientist (Canola breeder). Center of Excellence on AgBiotechnology, North Dakota State University, Fargo, ND. 


Sept. 2007 – Feb.2008. Research Associate (Plant breeding and genomics), Department of Plant Science, University of Manitoba, Winnipeg, Canada.  


Jan 2004-Sept 2007. Ph.D. Student (Plant breeding and genomics), Department of Plant Science, University of Manitoba, Winnipeg, Canada.


Oct 2001-Sept 2003. Graduate Student (Plant Breeding and biotechnology), Tokyo University of Agriculture and Technology, Japan.


Aug 1996-Sept 2001 and Oct 2003-Dec 2003. Assistant Professor (Plant breeding and genetics), Department of Genetics and Plant Breeding, Bangladesh Agricultural University. 


Oct 1993-Aug 1996. Scientific Officer (Plant Breeding), Oilseed Research Centre, Bangladesh Agricultural Research Institute.


Feb 1991- Sept 1993. Research Assistant (Germplasm evaluation) Department of Genetics and Plant Breeding, Bangladesh Agricultural University.


SELECTED RELEVANT RECENT PUBLICATIONS

Mukhlesur Rahman, Genyi Li, Dana Schroeder, and Peter B.E. McVetty (2010) Inheritance of seed coat color genes in Brassica napus (L.) and tagging the genes using SRAP, SCAR and SNP molecular markers. Accepted for publication at the “Molecular Breeding Journal”.

Mukhlesur Rahman, Muhammad Tahir (2010) Inheritance of seed coat color of Ethiopian mustard (Brassica carinata A. Braun). Accepted for publication in May 2010 issue at the “Canadian Journal of Plant Science”.

Mukhlesur Rahman, Zudong Sun, Peter B.E. McVetty and Genyi Li (2008). High throughput genome specific molecular markers for erucic acid content genes in Brassica napus (L.) . Theor. Appl. Genet. 117: 895-904. (Doctoral research work).


Mukhlesur Rahman, McVetty P.B.E., and Li, G. (2007) Development of SRAP, SNP and Multiplexed SCAR molecular markers for the major seed coat color gene in Brassica rapa L.. Theor. Appl. Genet. 115:1101-1107. (Doctoral research work).


Rahman Md. Mukhlesur, and Yutaka Hirata (2005) Identification of different species and cultivars of Brassica by SDS-PAGE, isozyme and molecular markers. J. Plant Biotechnology 7(1): 27-35.


Rahman Md. Mukhlesur, and Yutaka Hirata (2004) Homology of seed coat color specific marker of B. juncea with brown seeded cultivar of B. rapa. Journal of Biological Sciences. 4(6) 731-734.


Rahman Md. Mukhlesur, and Yutaka Hirata (2004) Genetic diversity in Brassica  species using SDS-PAGE. Journal of Biological Sciences. 4(2): 234-238.


Rahman Md Mukhlesur, Yutaka Hirata, and Shah-E-Alam (2004) Genetic variation within of yellow sarson and brown seeded cultivars of Brassica rapa using SDS-PAGE and isozyme analysis. Journal of Biological Sciences, 4(2): 239-242.


Rahman, M.H., Stolen, O., Rahman, L., and Rahman, M.M. (1999) Composition and correlation studies of fatty acids in seed oil of yellow sarson (Brassica campestris L.) cultivars and backcross derived zero erucic acid yellow sarson populations. J. Natn. Sci. Foundation Sri Lanka. 27 (2) : 99-106.


Rahman, M.M. (1998) Genetic divergence in soybean. Progress. Agric.9(1,2):185-187.


Rahman, M.M., Shmsuddin, A.K.M., and Malek, M.A. (1998) Genetic variability, correlation and path co-efficient analysis in Sesame  (Sesamum  indicum  L.). Bangladesh J. Agril. Sci. 25(2): 297-303.


Rahman, M.M., Rahman, L., and Quddus, M.A. (1998)  Identification  of  Suitable Doses and Durations of  Colchicine  Treatment  for Chromosome Doubling  in  Brassica  campestris. Bangladesh J. Agril. Sci. 25(1): 63-68.


Rahman, M.M., Rahman, L., and Quddus, M.A. (1997) Morphological Characteristics of  trigenomic  hexaploids   and  its  Crossability  with  Brassica  campestris. Bangladesh J. Agril. Sci. 24(1):139-142.


Rahman, M.M., and Ullah, M.A. (1997) Oil Content, Fatty  Acid  Composition  and their  Interrelationship  in  Seed Oil  of   Brassica  napus.  Bangladesh  J. Seed Sci. & Tech. 1(1): 1-4.


Rahman, M.M., Kader, M., and Debi, B.R. (1996) Study of variation for yield and yield contributing characters and relationship between them in soybean (Glycine max (L) Merril. Prograssive Agriculture. 7(2):61-64.


Proceeding publications (international)


Mukhlesur Rahman, Peter B.E. McVetty and Genyi Li (2007) Inheritance of seed coat color genes of Brassica napus (L) and tagging the genes using SRAP, SCAR and SNP molecular markers. Proceedings of the 12th International Rapeseed Congress, 25-30 March, 2007, Wuhan, China (Oral and Poster presentation).


Mukhlesur Rahman, Peter B.E. McVetty and Genyi Li (2005) Inheritance of seed coat color genes of Brassica napus (L) and tagging the genes using SRAP molecular markers. Proceedings of 2005 GCIRC Canola/Rapeseed Technical Meeting, Winnipeg, Manitoba, Canada, 26-29 June, 2005 (Poster presentation).


Rahman Mukhlesur and Yutaka Hirata (2003) Exploration, Identification and Evaluation on Genetic Resources of Rapeseed and Mustard`. Proceedings of 11th International Rapeseed Congress, 6-10 July, 2003, Copenhagen, Denmark.


SCHOLARSHIP/ FELLOWSHIP/ AWARDS & TYPES


xvi. Received the NSERC Visiting Fellowship selection for Canadian Government Laboratories research program which will remain on the inventory until June 29, 2008 (Ref. Application number VFG1 – 354703 – 2007, NSERC PIN : 248678).


xv. Received "The Best Poster Award" at the 12th International Rapeseed Congress, 26-30 March 2007, Wuhan, China. This was the only award in the conference where about 600 posters were presented from various countries of the world. This conference held once in every four years (International). 


xiv. University of Manitoba Alumni Association travel fund for the year 2006-2007 (Institutional).


xiii. University of Manitoba Graduate Student Travel Awards for the year 2006-2007 (Institutional).


xii. Plant Science Graduate Student Travel Awards for the year 2006-2007 (Institutional).


xi. Natural Science and Engineering Research Council of Canada (NSERC) fellowship from January, 2006 to for 24 months (Canadian Governmental Scholarship) (Awarded 12 out of 3200 graduate students).


x. Manitoba Graduate Scholarship from May, 2004 to April 2008 (Provincial Governmental Scholarship) (Awarded 10 out of 3200 graduate students).


ix. University of Manitoba Graduate Fellowship (UMGF) enjoyed from May, 2004 to December 2005 and declined from January 2006 to April 2008 (institutional) (Awarded 100 out of 3200 graduate students).


viii. University of Manitoba Students' Union (UMSU) Scholarship, for the year 2004-2005 (Institutional).


vii. University of Manitoba, Douglas L. Campbell Graduate Fellowship, for the year 2004-2005 (Institutional).


vi. University of Manitoba, Clarence Bogardus Sharpe Memorial Scholarship, for the year 2004-2005 (Institutional).


v. University of Manitoba, Departmental Assistantship, in the Department of Plant Science, from January, 2004 to December 2006 (Institutional).


iv. Japanese Governmental (Monbukagakusho) Scholarship, at Tokyo University of Agricultural & Technology, Tokyo, Japan from October, 2001 to September, 2003. (International).


iii. National Science & Technology (NST) fellowship, Ministry of Science and Technology, Government of Bangladesh, from July 1992  to June 1993. (National).


ii. Faculty of Agriculture Merit Award, Bangladesh Agricultural University, Mymensingh in Part-I, Part-III and Part-IV of Bachelor of Science in Agriculture. (Institutional).

i.  District Council Scholarship, Kishoregonj, Bangladesh in the year of 1988, 1990, 1991 (Institutional).
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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

Objective: Program leader with emphasis on evaluating research management strategies to reduce the effects of plant disease for growers in the northeast North Dakota region. 

Accomplishments

· Established a fungicide ground and aerial spray application technology research program for improving the efficacy of fungicide for controlling Fusarium head blight on small grain.

· Established one of two plant pathology research programs in North America for reducing the effects of pasmo disease of flax. The fungicide Headline fungicide was labeled for flax for control of pasmo in 2008. 

· Conducted extensive research programs in canola to reduce the effects of white mold and blackleg disease by applying fungicide and screening lines for resistance for the North Dakota State University canola breeding program.

· Established a research program in sunflower to reduce the effects of white mold, rust, and phomopsis disease by application of fungicide and cultivar evaluations for resistance to white mold.

· Supported the spring hard and soft wheat breeding and durum programs by evaluating early and late generation material for resistance to Fusarium head blight.

· Collaborated with researchers from South Dakota, Nebraska, Illinois and New York to evaluate biological fungicides on spring grains, canola, and sunflower for disease reduction.

· Supported the research project by obtaining nearly a half million dollars in extramural funds during my tenure.

· Established a respected and financially supported research program by many national pesticide manufacturing and marketing companies.



Research Associate, Montana State University Northwestern Agricultural Research Center

Kalispell, MT								                          2000 to 2001

Objective: Supported a weed science research project which emphasized screening herbicides for efficacy and crop tolerance on small grains, mint, alfalfa, dill and non cropland; evaluated advanced lines of soft white and hard red winter and spring wheat, barley, and oats for yield and agronomic traits in support of the Montana State University breeding programs; evaluated rusts (stripe and leaf) disease in spring wheat; and evaluated spring wheat for nitrogen fertilizer response after alfalfa.

 

Research Associate, North Dakota State University Plant Pathology Department                 

Fargo, ND									              1998 to 2000

Objective: Supported the extension plant pathologist for small grains.

· Conducted research trials in greenhouse during the winter evaluating fungicide and fungicide application technology to reduce the effects of Fusarium head blight

· Conducted field research trials screening fungicides and evaluating application technologies for control of Fusarium head blight across North Dakota.








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:



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.



Halley, S., Bradley, C. A., Lukach, J. R., McMullen, M., Knodel, J., Endres, G., 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.



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



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.



Extension Bulletins (since 2006 only):



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.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]

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.



Proceedings and Abstracts (since 2008 only): 



Halley, S. 2008. How application technology for FHB has changed over the decade. Proceedings of the 2008 National Fusarium Head Blight Forum. U.S. Wheat and Barley Scab Initiative. Indianapolis, Indiana. Abstract for Invited Talk.



Paul, P., Madden, L., McMullen, M., Hershman, D., Sweets, L., Wegulo, S., Halley, S., Osbourne, L., Ruden, K., and B. Padgett. 2008.  Integrated management of FHB and DON in small grain: 2008 uniform trials. Proceedings of the 2008 National Fusarium Head Blight Forum. U.S. Wheat and Barley Scab Initiative. Indianapolis, Indiana. p. 52-55.



Jochum, C., Yuen, G., Ruden, K., Bleakley, B., Morgan, J., Osbourne, L., Sweets, L., Halley, S. and K. Kinzer. 2008.  2008 results from the uniform evaluation of biological agents for the control of Fusarium head blight on wheat and barley. Proceedings of the 2008 National Fusarium Head Blight Forum. U.S. Wheat and Barley Scab Initiative. Indianapolis, Indiana. p. 32-35.



Halley, S., Rashid, K.Y., Horsley, R., and K. Misek. 2008.  Pyraclostrobin fungicide for reducing losses from pasmo disease in flax. Proceedings of the 62st Flax Institute of the United States. North Dakota State University.  pp. 99-105.




UNITED STATES DEPARTMENT OF AGRICULTURE



OMB Approved 0524-0039


COOPERATIVE STATE RESEARCH, EDUCATION, AND EXTENSION SERVICE
 Expires 03/31/2004



CURRENT AND PENDING SUPPORT

Mukhlesur Rahman

		
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.
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PROPOSAL NUMBER

		
TOTAL $



AMOUNT
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TIME
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TITLE OF PROJECT



		

		Active: 




		

		

		

		



		L. del Rio and M. Rahman




		USDA/CSREES

		$ 26,562




		May 2009- April 2010




		10




		Evaluation of canola breeding lines for resistance to blackleg. Objective: Screen advanced breeding lines for their reaction to blackleg.






		L. del Rio and M. Rahman

		USDA/CSREES




		$

		May 2009- April 2010




		10

		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



		

		

		

		

		

		



		

		Pending: 




		

		

		

		



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

		Sclerotinia Initiative

		$66,955

		May 2010 - April 2011




		10




		Development of canola breeding populations and identification of herbicide-tolerant breeding lines with resistance to Sclerotinia sclerotiorum.


Objective: as described by title.





		L. del Rio and M. Rahman




		USDA/CSREES

		$ 37,135




		May 2010- April 2011




		10




		Evaluation of canola breeding lines for resistance to blackleg. Objective: Screen advanced breeding lines for their reaction to blackleg.






		L. del Rio and M. Rahman

		USDA/CSREES




		$

		May 2009- April 2010
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		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
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		Active: 




		

		

		

		



		L. del Rio and M. Rahman




		USDA/CSREES

		$ 26,562




		May 2009- April 2010




		10




		Evaluation of canola breeding lines for resistance to blackleg. Objective: Screen advanced breeding lines for their reaction to blackleg.






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




		Sclerotinia Initiative




		$ 26,411




		May 2009- April 2010




		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




		Sclerotinia Initiative




		$ 26,580




		May 2009- April 2010

		10




		Defining critical environmental and biological parameters needed to develop Sclerotinia stem rot on canola. Objective: as described by title.






		L. del Rio and M. Rahman

		USDA/CSREES




		$

		May 2009- April 2010




		10

		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



		

		Pending: 




		

		

		

		



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

		Sclerotinia Initiative




		$ 45,112




		May 2010- April 2012

		 7

		Optimizing management of Sclerotinia diseases through fungicide use. Objectives: Establish a regional baseline for fungicide sensitivity of S. sclerotiorum to fungicides commonly used for its control in canola, dry bean, and soybean, and evaluate efficacy of fungicides for SSR control. 






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

		Sclerotinia Initiative

		$66,955

		May 2010 - April 2011
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		Development of canola breeding populations and identification of herbicide-tolerant breeding lines with resistance to Sclerotinia sclerotiorum.


Objective: as described by title.





		L. del Rio, and S. Halley

		Sclerotinia Initiative

		$37,599

		May 2010-April 2011

		  5

		Defining critical environmental and biological parameters required for development of Sclerotinia stem rot in canola. Objectives: as described by title.
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		Sclerotinia Initiative

		$65,423

		May 2010-April 2015

		10

		Quantifying the risk of Sclerotinia diseases in a wheat-soybean-canola crop sequencing in northeastern North Dakota. Objectives: as described by title.



		

		

		

		

		

		



		L. del Rio and M. Rahman




		USDA/CSREES

		$ 37,135




		May 2010- April 2011




		10




		Evaluation of canola breeding lines for resistance to blackleg. Objective: Screen advanced breeding lines for their reaction to blackleg.






		L. del Rio and M. Rahman

		USDA/CSREES




		$

		May 2009- April 2010




		10

		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
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Identification of herbicide-tolerant canola breeding lines with resistance to blackleg and evaluation of fungicide treatments to manage blackleg

PI: 

Luis del Rio, Department of Plant Pathology, NDSU Fargo, ND 58108

Co-PI:

Mukhlesur Rahman, Department of Plant Sciences, NDSU Fargo, ND 58108


Co-PI:

Scott Halley, NDSU-REC Langdon. Langdon,  ND 58249

Abstract


This is a new project that combines activities in two areas, breeding and disease management. Blackleg, caused by Leptosphaeria maculans is a serious fungal disease affecting canola (Brassica napus L.) in North Dakota. Blackleg epidemics have increased in intensity in the last few years. One of the reasons for this increment is the development of strains with new virulence profiles (PG 3, 4, and T) which overwhelm the resistance currently available in commercial canola genotypes. The latest information indicates that strains of these newly discovered PGs are expanding their geographical distribution in our state; further, recent greenhouse trials demonstrated that a large number of commercial genotypes are highly susceptible to these strains. Thus, it is imperative that all breeding materials be characterized for their reaction to these strains before they are released. In the meantime, however, efforts should be made to identify fungicide treatments that could protect plants against these new strains. In this project we intend to evaluate 45 advanced breeding lines for their reaction to PG 2 strains of blackleg in field conditions in Langdon and Fargo; against PG 3 and PG T in Manitoba, and against PG 3 and PG 4 in greenhouse conditions in Fargo. At the same time, we propose to evaluate the effect of several fungicides as seed treatments and foliar applications on blackleg development. Reaction of some lines in previous trials (see progress report) indicate that there are lines with at least moderate levels of resistance against PG2, 3, and T, although they may not be in the same lines. Efforts will be made in the future to develop populations from crosses between materials resistant to all isolates.


This project will have duration of three years.


Identification of herbicide-tolerant canola breeding lines with resistance to blackleg and evaluation of fungicide treatments to manage blackleg

PI: 

Luis del Rio, Department of Plant Pathology, NDSU Fargo, ND 58108

Co-PI:

Mukhlesur Rahman, Department of Plant Sciences, NDSU Fargo, ND 58108

Co-PI:

Scott Halley, NDSU-REC Langdon. Langdon, ND 58249

Introduction


Blackleg [caused by Leptosphaeria maculans (Desm.) Ces. & de Not.] is a serious fungal disease affecting canola (Brassica napus L.) in North Dakota. The fungus attacks leaves, stems and pods, and causes stem cankers, girdling and lodging. Seedlings may be killed shortly after emergence, resulting in symptoms that may be mistaken for damping-off. Infections occurring early in the season cause the most severe yield loss. 


Blackleg has increased in economic importance over the past 15 years. In the early 1990s most commercial cultivars planted in North Dakota were susceptible to it and as a consequence significant yield losses occurred (Lamey, 1995). In 1991 strains of this pathogen were classified in four pathogenicity groups (PG) based on their reaction to four B. napus differentials (Mengistu et al., 1991). PG-1 is an avirulent strain commonly found in canola fields throughout western Canada and North Dakota. PG-2 strains were considered responsible for most of the economic losses at that time. From 1992 to 1995, the incidence of blackleg varied across years from 3 to 28% across all fields surveyed. Since 1996, genes that conferred resistance against strains of PG-2 have been incorporated into the majority of the commercial cultivars grown in North Dakota while susceptible cultivars have been discontinued or grown in a smaller number of fields. More recently, however, strains of PG-3 and PG-4 were isolated from a field in North Dakota (Bradley et al., 2005). Strains of these groups are capable of attacking cultivars considered resistant to PG-2 (del Rio, unpublished data). Frequency and distribution of these strains were limited to a couple of counties early on, although more recently their geographic distribution seems to be expanding (Mazurek et al., not published). Since these strains were not detected until recently, none of the commercially available materials planted in our state has been bred for resistance against them. Since NDSU canola breeding lines may be released soon, it is imperative to characterize them for their reaction to strains of PG 2, 3 and 4. In the meantime, however, it is necessary that fungicide alternatives be evaluated so growers can have options to protect their crops until resistance is incorporated into commercial genotypes.

Current work


Evaluation of existing breeding lines: Blackleg nurseries established in Langdon and Prosper evaluated 37 NDSU canola breeding lines that already have a gene for herbicide-tolerance in 2008; another 50 lines were evaluated in Langdon and Fargo in 2009. The Langdon nurseries were supplemented with blackleg-infected stems collected from commercial fields, while the Prosper and Fargo nurseries were inoculated with a mixture of three PG2 isolates when plants were at the three leaf stage. Floods and warm and dry conditions resulted in the elimination of the nurseries at Prosper and Fargo in 2008 and 2009, respectively. In 2008, at the Langdon trial, lines 0330455, 0427667, 30525, and 0330662 had on average less than 8% incidence with a combined severity of less than 2 in a scale of 0-5 compared to the commercial controls DKL 38-25 and Invigor 5550 who had an average incidence of 34% and a combined severity of 3.2. In 2009, lines 9041, 9229, 9082, and 9092 had an average incidence of 23% with a mean severity of 1.8 in a scale of 0-5 compared to the commercial controls DKL 30-42 and DKL 52-41 who had an average incidence of 33% and similar severity. In this trial, Westar the universal susceptible had an average blackleg incidence of 54% with a severity of 2.8 which were significantly higher than the breeding lines and commercial controls. Trials conducted in 2008 in Manitoba, Canada, indicated that lines BS-113, BS-122, BS-128, and BS-130, among 44 other lines, had the lowest levels of blackleg with an average of 18% incidence and a mean severity of 1.4 in a 0-5 scale, while other lines, like BS-132, and BS-123 had 100% incidence and a mean severity index of 4.0. In 2009, trials at the same location in Manitoba revealed that lines 9073 and 9228, among 48 other lines, had the lowest levels of blackleg with an average of 7% incidence and a mean severity of 0.1 in a 0-5 scale. Other lines, like 9096 and, 9091, 9051, and 9030 had 13% incidence and a mean severity of 0.1. The commercial control DKL 30-42 and Westar had 53% and 67% incidence and a mean severity of 0.9 and 3.0, respectively. These results are an indication that promising levels of resistance exist among NDSU breeding lines. Thus, continued efforts to screening these materials should be made to secure that only materials with the highest levels of resistance are advanced in the program. At the Langdon sites, strains of PG2 were prevalent, whereas at the Manitoba site the strains prevalent were from PG2, PG3 and PGT. 

Development of new breeding populations: The canola breeding program at NDSU started in 2006 with 325 canola breeding lines donated by Monsanto Corporation. Between 2006 and 2007 these lines were evaluated at multiple locations for agronomic characteristics including high oil and seed yield as well as adaptation to North Dakota growing season. During the same period, greenhouse and field trials identified four lines as having high levels of resistance against Sclerotinia sclerotiorum, the other important disease affecting canola production in North Dakota. These lines were crossed with 14 high-oil and high-seed yield lines in the winter of 2006. Two generations of inbreeding were achieved during 2006-07 and 35 F2 populations were planted, evaluated, and advanced to F2:3 level of inbreeding in the 2007 summer nursery. Seed from each selected F2 plant was sent to a winter nursery location in Santiago, Chile and grown in individual rows. Three to five plants per row were self-pollinated and advanced to the F3:4 generation, and planted in individual rows in the summer of 2008. The remainder of each row was bulk-harvested, and the seed was used to conduct early generation testing (EGT) in 2008 at three locations in North Dakota: Prosper, Minot, and Langdon. The lines were evaluated for seed yield, seed oil content and fatty acid composition, days to flowering, relative maturity, and stand ability traits. Fifty very promising lines were identified on the basis of high seed yield and high oil content with other desirable agronomic characteristics. These lines were advanced to generation F5:6 in individual rows in the winter nursery during 2008-09. This project intends to evaluate the F6:7 generation of these lines in disease nursery settings to identify the best materials in terms of resistance against blackleg.


Identification of chemical alternatives for disease management: Results of only two field trials have been reported on evaluation of chemical alternatives for management of blackleg in North Dakota. In both, Bradley et al. (2005 and 2006), increased yields were reported when fungicides were applied to canola foliage at the 2-4 leaf stage, although no differences in disease control were observed between protected and non-protected plots. Currently, only two fungicides from the same chemical family, azoxystrobin (Quadris) and pyraclostrobin (Headline) are registered for use against blackleg in North Dakota (McMullen and Markell, 2009). The lack of statistical differences in disease control reported in these trials and the fact that the only fungicides registered to manage blackleg share similar mode of action warrant the review of other fungicide alternatives. 

Objective


This project has two objectives:


1) Identify superior genotypes within the NDSU canola breeding program with resistance to blackleg strains prevalent in North Dakota. 


2) Identify fungicide alternatives to efficiently protect canola plants against blackleg.


Rationale and significance


Blackleg epidemics have been increasing steadily during the past few years in North Dakota. Coinciding with this upward trend blackleg strains of previously undetected pathogenicity groups were collected from fields in two North Dakota counties. It is very likely that the prevalence of these new strains, which are capable of overwhelming the resistance available in commercial cultivars, will increase with time. In order to abort potentially destructive blackleg epidemics it is necessary that all breeding materials be screened for their reaction to this disease. Since genetic resistance is the most effective way to manage a disease, releasing materials that are resistant to this disease will contribute to a more sustainable and environmentally cleaner canola production system. However, until these new materials are made available to growers, it is necessary that fungicide alternatives be evaluated so growers can protect their crops.


Approach


Identification of resistant breeding lines:


Identification of genotypes with resistance to PG2: Forty five breeding lines initially developed for high yield and resistance to S. sclerotiorum will be evaluated under field conditions in our blackleg nursery plot at Langdon. These elite lines will be planted using a randomized complete blocks design with three replications. Four commercial cultivars and Westar, a universal susceptible check, will be used as controls. Experimental plots (1.5 wide and 5 m long) will be planted at a rate of 140 seeds per m2. Plants also will be inoculated, when they reach the third leaf stage, with a mixture of lab-produced inoculum at a concentration of 105 conidia ml-1 to supplement the natural inoculum and secure high disease pressure conditions. Disease intensity will be assessed on ten arbitrarily taken plants per plot when at the 5.4 growth stage of canola (ripening stage); incidence will be measured as the proportion of plants showing disease symptoms, whereas severity will be evaluated using a scale of 0 to 5 where 0 = no penetration or noticeable infection of the stem; 1 = 25% of the stem circumference infected, lesion superficial; 2 = 50% of the stem circumference infected, some penetration; 3 = 75% of the stem circumference infected, significant penetration; 4 = stem completely girdled, but intact at the base, significant penetration; and 5 = stem girdled at the base, constricted, dry and brittle, may be completely severed, plant dead.  This scale is widely used by researchers to assess blackleg severity (van de Berg et al., 1993). A disease severity index (DSI) value will be calculated for each line by: (mean disease severity x % incidence)/5. A field trial will evaluate the same materials in a replicated study at Prosper to provide a second environment. Materials at Prosper will be planted in single rows 3 m long. Plants will be inoculated and evaluated as described.


Identification of genotypes with resistance to other PGs: The 45 elite lines that will be evaluated in our blackleg nursery at Langdon also will be evaluated for their reaction to PG 3 and PG 4 strains of blackleg in Fargo. All evaluations in Fargo will be conducted in growth chambers and inoculated plants will be autoclaved before being discarded at the end of the study. Fifteen seedlings of each line will be inoculated in replicated trials at the cotyledon stage with 10 µl of a spore suspension containing 107 spores ml-1. Seedlings will be incubated for two weeks and evaluated using a 0-9 scale where 0 is no lesion visible and 9 means dead plant. Plants considered resistant to PG 3 and 4 will be taken to seed production. This same group will be planted at a field nursery in Manitoba, where they will be evaluated for their reaction to PG 3 and PG T. Materials will be planted in single rows and will be evaluated as described above. The information generated in these trials will be combined to identify the best materials.


Other breeding lines: Fifty breeding lines from different populations will be evaluated in non-replicated single row trial at our blackleg nursery in Langdon. This trial will constitute the first blackleg screening of these materials, materials which constitute the second tier in the breeding program. As in previous years, these lines are also being evaluated by the breeder in other ND locations for agronomic traits. The information generated in this trial will help the breeder decide which materials to advance. 

Evaluation of fungicide alternatives: 


Greenhouse studies: In the first year of this project, GHSE studies will be conducted to determine whether azoxystrobin, pyraclostrobin, prothioconazole, metconazole, and boscalid alone or in combinations have curative effects when applied to canola plants that have already been infected by blackleg. Plants will be inoculated with blackleg spores on the first true leaf. The inoculation will be carried out by depositing a spore suspension (30 µl of a 107 spore ml-1) in the center of the leaf. The inoculum will be placed directly on top of a wound created with a needle to facilitate pathogen penetration into the leaf tissue. Immediately after inoculation the plants will be incubated in mist chambers for 12 hours and then moved back to the greenhouse for fungicide applications. Fungicides will be applied at recommended field concentrations at intervals ranging from 12 to 72 hours after incubation. Lesion development will be measured four and eight days after incubation and will be compared to that of controls that were inoculated but not protected with fungicides. To estimate for how long these fungicides can protect plants from infection, plants at the 1 leaf stage will be sprayed with fungicides. Starting the day after fungicide applications, and at three days intervals, the plants will be inoculated with blackleg spores as described. The last inoculation will be made 10 days after fungicide application. Immediately after inoculation plants will be placed in moist chambers for 24 hours to stimulate spore germination and penetration. After that period, plants will be returned to the greenhouse where they will remain for the next 14 days. Lesion development will be monitored as described.  Lesion size will be measured for each treatment and treatments will be compared using least significant difference. Data collected from greenhouse trials will be used to identify the best compounds and to prepare replicated field experiments. 


Field studies: Two types of fungicide trials will be evaluated in field conditions, seed treatment and foliar application. These studies will be conducted in each of the three years this project will last. In the seed treatment trial five fungicides will be applied to seeds prior to planting. In the foliar application study, fungicides will be applied to seedlings at the 2-4 leaf growth stage. These trials will be conducted initially in Langdon in a field that has a history of blackleg, in the second and third years collaborators will be sought to expand trials to at least one or two additional locations. Experimental plots will be 5 x 20 ft long. Seed treatments will be applied in a randomized complete block design with five replications. The foliar application study will be conducted using a factorial arrangement in a replicated randomized complete block design. At the time of foliar fungicide applications, plastic barriers will be placed at the sides of each plot to reduce fungicide drift. The best compounds will be evaluated in single or double applications, with the first application being made at the 2-4 leaf stage and the second at a time determined by the greenhouse data. To increase disease pressure, canola residues collected in 2009 will be spread in each plot. Disease incidence (proportion of infected plants) and severity (scale of 0-5) will be recorded in 10 plants per plot prior to swathing. The severity scale reflects the amount of lower stem tissue (part of the stem located at the soil line) affected by the disease and goes as 0= no visual symptoms; 1=1 to 10% of stem circumference affected; 2=11 to 25% of stem circumference affected; 3=26-50% of stem circumference affected; 4=51-75% of stem circumference affected; and 5= greater than 75% of stem circumference affected. Yield will be measured at harvest time.


Expected results


The 45 lines to be evaluated in field and growth chamber conditions are very advanced in terms of their degree of homozygocity (these are F6:7 lines). We expect the lines showing the highest levels of resistance would be released within a couple of years. The second set of materials (50 lines) are still a few years away from being ready to be released, but screening them at this time will help the breeder decide what materials to use in future population developments. We expect to identify materials within this group that will have promising levels of resistance against blackleg. Information on effective chemical treatments to manage blackleg will be developed from the fungicide studies and the best compounds or mixtures will be identified. This information will be shared with growers during field days.


Pitfalls and limitations

Field trials always have higher risk than trials conducted under controlled conditions of being botched up by bad weather conditions. Sometimes it could be too dry, sometimes it wo