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Budget narrative



Funds are requested for one year. This project is the continuation of a project funded last year. 



Salary and fringe benefits: 

Salary and fringe benefits are requested for a research specialist working 4.5 months ($11,750) and for two field assistants (one for Fargo and Prosper) and one for Langdon. Field assistants will be working for three months ($2925). NDSU calculates fringe benefits as 36% and 17% of salary for research specialists and field assistant personnel, respectively.



Travel: 

Support for the PI to make five round trips to visit field plots at Langdon (round trips are approximately 400 miles at $0.5 per mile), Prosper (round trips are approximately 30 miles each); and Winnipeg, MB (two round trips) is requested in the amount of ($1965). Funding is also requested to defray cost of per diem and hotel stays at Langdon for two people in three of the trips ($130 per trip) and to attend a professional meeting for the PI to present results of this research ($1,000). Also, $209 are requested to defray cost of traveling for a research specialist visiting Fargo to coordinate field activities.



Materials and supplies:

Laboratory and growth chamber supplies are estimated at $1,950. This will cover laboratory media (agar, petri dishes, millet seed, pipette tips, and other reagents), growth chamber supplies (pots, soil mix, labels, fertilizer) and field supplies (flags, labels, envelops, fertilizer, herbicide, stakes, etc) for activities at Fargo and Prosper. For Langdon $598 are requested to cover cost of supplies for the blackleg nursery (flags, fertilizer, herbicides, etc). 



Publication costs: 

$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
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RAHMAN MD MUKHLESUR



Plant Sciences Department

NDSU Dept. 7670, 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, Grade obtained: A.

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

M.Sc. in Genetics & plant breeding, Bangladesh Agricultural University, Bangladesh, 1995, Grade obtained : A.

B. Sc. Ag. (Honours) (4 years course), Bangladesh Agricultural University, Bangladesh, 1991, Grade obtained: A.



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.



PUBLICATIONS (in peer reviewed journal)

xiii. Mukhlesur Rahman, Peter B.E. McVetty and Genyi Li (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).

xii. 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.

xi. 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.

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

ix. 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.

viii. Islam, M.T., Islam, M.A., Malek, M.A., Rahman, M.M., and Islam, M.M. (2001) Genetic variation in the component Characters of photosynthetic area above flag leaf node and yield in spring wheat. Bangladesh J. Nuclear Agric. 16&17:1-6.

vii. 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.

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

v. 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.

iv. 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.

iii. 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.

ii. 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.

i.  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)

iii. 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).

ii. 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).

i. 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.



Review articles - for internal use (not for publication) 

Rahman, Mukhlesur (2006) Biochemical mechanism of fatty acid bio-synthesis and oil deposition in Brassica and Arabidopsis.



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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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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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 









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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CURRICULUM VITAE



Luis E. del Río

Dept. of Plant Pathology 

North Dakota State University

NDSU Dept. 7660 P.O. Box 6050 Fargo, ND 58108-6050

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

E-MAIL: luis.delrio-mendoza@ndsu.edu



EDUCATION



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

M.S. Crop Protection. University of Puerto Rico. Mayaguez Campus. 1987.

B.Sc. Crop Protection Magna Cum Laude. University of Puerto Rico. Mayaguez Campus. 1985.

Agrónomo (Associate degree in Tropical Agriculture). Zamorano. Honduras. 1979.



WORK EXPERIENCE

Associate Professor. Dept. Plant Pathology NDSU. July 2007 to date.

    Teaching: PPTH 754 Plant Disease Epidemiology (Fall semester even years)

    Research: Canola pathology: Sclerotinia and blackleg epidemiology, management and 		biological control.

	Epidemiology and biological control of fungal diseases.

Assistant Professor. Dept. Plant Pathology NDSU. March 2001 to June 2007.

    Teaching: PPTH 754 Plant Disease Epidemiology (Fall semester even years)

    Research: Canola pathology: Sclerotinia and blackleg epidemiology, management and 		biological control.



PEER REVIEWED PUBLICATIONS (since 2005 only)

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., L. E. del Río, R. Nelson, V. Rivera-Varas, G. A. Secor, and M. F. R. Khan. 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., L. E. del Río, R. Nelson, 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.



Abstracts of research presented at scientific meetings (since 2005 only)



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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Abstract

Blackleg, caused by Leptosphaeria maculans is a serious fungal disease affecting canola (Brassica napus L.) in North Dakota. Blackleg epidemics are increasing in intensity in the last few years. One of the reasons for this increase is though to be the presence of strains with new virulence profiles (PG 3 and 4) capable of overwhelm the resistance present in cultivars available to growers. Although the latest information indicates these new strains are geographically limited in their distribution in our state, the general consensus among canola researchers is that their spread into other canola growing areas within the state is only a matter of time. We intend to evaluate 45 breeding lines from an F6:7 generation that have already been evaluated and selected for resistance to Sclerotinia stem rot. The reaction of these materials to PG 2 strains of blackleg be conducted under field conditions in Langdon and Prosper; against PG 3 and PG T in Manitoba, and against PG 3 and PG 4 in Fargo. This project will have duration of one year.
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Identification of herbicide-tolerant canola breeding lines with resistance to 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



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. Frequency and distribution of these strains are limited to a couple of counties yet, but there is no doubt their prevalence and geographical distribution will increase over time. 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. Furthermore, the reaction of breeding lines in our program to strains of these new groups is also unknown. Since some of these materials may be released soon as parental lines, it is imperative to characterize them for their reaction to strains of PG 2, 3 and 4.



Current work



Evaluation of existing breeding lines: A blackleg nursery established in Langdon in the summer of 2008 evaluated 37 NDSU canola breeding lines that already have a gene for herbicide-tolerance. A similar nursery was established in Prosper. The Langdon nursery was supplemented with blackleg-infected stems collected from commercial fields in 2007. The Prosper nursery was inoculated with a mixture of three PG2 isolates when plants were at the three leaf stage, but was later abandoned because the plots were heavily flooded. In the Langdon nursery, four breeding 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 a separate trial conducted in Manitoba, Canada, 40 NDSU breeding lines were planted in single rows with no replications in a nursery where PG2, PG3 and PGT were naturally established. Lines BS-113, BS-122, BS-128, and BS130 had the lowest levels of blackleg with an average of 18% incidence and a mean severity of 1.4 in a 0-5 scale. Other lines, like BS132, and BS123 had 100% incidence and a mean severity index of 4.0. From these trials, it is evident that materials with promising levels of resistance exist within the NDSU breeding program. 



[bookmark: OLE_LINK3][bookmark: OLE_LINK4]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.



Objective

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



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.



Approach

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. 



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. 



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 would be too wet; the latter happened to one of our nurseries in Prosper where plants either drowned or could not emerge because of too much rain early in the season. The addition of a trial in Manitoba and the conduction of growth chamber screenings will help us produce the data needed to make sound selections among the materials evaluated. The methods selected to screen materials in growth chamber conditions have been used by other researchers as well to characterize reaction of plant materials, thus we do not anticipate major difficulties in conducting the screenings.
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Introd


uction


 


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 be


en 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 No


rth 


Dakota (Bradley et al., 2005). Strains of these groups are capable of attacking cultivars 


considered resistant to PG


-


2. Frequency and distribution of these strains 


are limited to a couple 


of counties yet, but there is no doubt their prevalence and geog


raphical distribution will 


increase 


over time


. Since the


se strains 


were not detected until recently, none of the 


commercially 


available 


materials 


planted in our state has been bred for resistance against them. Furthermore, 


the reaction of breeding lines in


 


our program to strains of these new groups is also unknown. 


Since some of these materials may be released soon as parental lines, it is


 


imperative to 


characterize the


m for their 


reaction 


to strains of PG 2, 3 and 4.


 


 


Current work


 


 


Evaluation of existing b


reeding lines


:


 


A blackleg nursery established in Langdon in the summer 


of 2008 evaluated 37 NDSU canola breeding lines that already have a gene for herbicide


-


tolerance. A similar nursery was established in Prosper. The Langdon nursery was supplemented 


with


 


blackleg


-


infected stems collected from commercial fields in 2007. The Prosper nursery was 


inoculated with a mixture of three PG2 isolates when plants were at the three leaf stage, but was 


later abandoned because the plots were heavily flooded. In the Lang


don nursery, four breeding 


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 incidenc


e of 34% and a combined severity of 3.2. In a 


separate trial conducted in Manitoba, Canada, 40 


NDSU 


breeding lines were planted in single 


rows with no replications in a nursery where PG2, PG3 and PGT were naturally established. 


Lines BS


-


113, BS


-


122, BS


-


128


, and BS130 had the lowest levels of blackleg with an average of 


18% incidence and a mean severity of 1.4 in a 0


-


5 scale. Other lines, like BS132, and BS123 had 
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Facilities and other resources

Facilities: The Canola Pathology program and the NDSU canola breeding programs have the facilities and equipment required to conduct the proposed research. Due to the restricted distribution of PG 3 and PG4 strains within North Dakota inoculations with these strains will be conducted in growth chambers. Field evaluations will be conducted using PG 2 strains. Arrangements will be made to continue evaluating materials in Manitoba, where PG3 and PGT are prevalent.
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