
2009 MOE-AAFC PhD Research Program

List of Proposals from the Department of Agriculture and Agri-Food Canada (AAFC)
Notes:

· Who can apply? PhD students in China who are seeking for sponsorship by China Scholarship Council (CSC). Please follow the CSC Guideline to apply. Applicants must demonstrate they meet the merit criteria to be retained for further consideration. English is essential to conduct the internship at AAFC. 

· Applicants please contact the AAFC scientist and obtain a Letter of Acceptance Intent. 

· The internship will take place at a research facility of AAFC or its partnership lab in Canada for up to 24 months. The selected PhD students will be trained within their PhD program by AAFC scientists jointly with one’s supervisor in China. When required, please also discuss with your present supervisor in China and the prospective supervisor at AAFC about a Joint Research Plan to be submitted to CSC.

2009 List of Proposals from the Department of Agriculture and Agri-Food Canada (AAFC)
(The List includes 71 proposals in total.)

	Project ID
(year_location_#)
	Contact
(AAFC Scientist)
	Project Title
(Use ‘CTRL+click’ on the ‘Project ID’ to follow the hyperlink to the proposal description)
	Internship
Duration
(months)

	2009_Agassiz_01
	David Ehret
	Improving Nutritional Quality of Organic and Hydroponic Tomatoes
	12-24

	2009_Agassiz_02
	Moussa Sory Diarra
	Diversity of bacterial community in chicken and their environment
	12-24

	2009_Agassiz_03
	Shabtai Bittman
	Advanced manure management for sustainable agriculture
	24

	2009_Agassiz_04
	Todd Kabaluk
	Development of efficient sampling plans for insect pests in agricultural crops to reduce pesticide use
	12-24



	2009_Agassiz_05
	Todd Kabaluk,

Bob Vernon
	Novel uses of Metarhizium anisopliae for the biological control of wireworms in potato and other agricultural crops
	24

	2009_Agassiz_06
	Todd Kabaluk
	Using bait traps to develop a sampling plan for predicting wireworm damage to agricultural crops
	24

	2009_Fredericton_01
	Yvan Pelletier
	Using of biotic and abiotic factors to develop a Risk Assessment Model for the Colorado potato beetle in China
	24

	2009_Fredericton_02
	Xiu-Qing Li
	Somagenetic Variation of Genomes
	24

	2009_Guelph_01
	Rong Cao
	Antioxidant and anti-cancer phytochemicals in native Canadian plants and their potential in disease prevention and health promotion
	24

	2009_Guelph_02
	Dion Lepp
	Identification and characterization of virulence factors critical in pathogenesis of necrotic enteritis in poultry
	24

	2009_Guelph_03
	Joshua Gong
	Alternatives to dietary antibiotics:  ecological studies of Clostridium perfringens infection for the development of probiotics to control necrotic enteritis in poultry
	24

	2009_Guelph_04
	John Shi
	‘Green’ extraction process to produce functional food ingredients from agricultural material
	12-24

	2009_Guelph_05
	Magdalena Kostrzynska
	Mechanism of Action of Pre-biotics and Pro-biotics
	24

	2009_Guelph_06
	Qi Wang
	Development of novel encapsulation platform for target delivery of antimicrobial agent
	24

	2009_Guelph_07
	Steve W. Cui
	Processing and Characterization of Dietary Fibre from Agricultural by-products
	24

	2009_Guelph_08
	Ting Zhou
	Enhancement of  Microbial Safety of Fresh Produce Vegetables with Naturally Occurring Antimicrobial Activities
	24

	2009_Harrow_01
	Craig Drury
	Novel N management strategies to reduce N losses to the environment though leaching and denitrification and to improve soil quality and crop productivity
	24

	2009_Harrow_02
	Xiuming Hao
	Plant-based climate management strategy for greenhouse crop production
	24

	2009_Harrow_03
	Xueming Yang
	Management Practices Affects on Soil Organic Carbon and Nitrogen Properties and Agricultural Sustainability
	24

	2009_Harrow_04
	Vaino Poysa
	Molecular genetics of soybean quality and biotic stress resistance
	24

	2009_Harrow_05
	Tiequan Zhang
	Nutrient and Water Management for Sustainable Agricultural Production
	24

	2009_Lethbridge_01
	Surya Acharya
	Impact of rotating potato, oats and forage on the crop productivity and soil properties in dry land agriculture
	24

	2009_Lethbridge_02
	Qin Chen
	Molecular breeding for improvement of late blight resistance and resistant starch in potatoes
	24

	2009_Lethbridge_03
	Benoît Bizimungu
	Developing potato germplasm with improved resistance to biotic and abiotic stresses
	12-24

	2009_Lethbridge_04
	John Lu
	Genetic modifications of cereal genotypes to product value-added starches
	12

	2009_Lethbridge_05
	Kevin Floate
	Studies on endosymbiotic bacteria for insect pest control
	12-24

	2009_Lethbridge_06
	Ranjana Sharma
	Characterization of antibiotic resistance in animals in feedlot and upon composting manure derived from beef cattle
	24

	2009_Lethbridge_07
	Tim McAllister
	Methods to investigate the ecology of antibiotic resistance in bacteria isolated from beef cattle
	24

	2009_Lethbridge_08
	Yuxi Wang
	Plant nutraceuticals as alternative to in-feed antibiotics for sustainable animal production
	24

	2009_Lethbridge_09
	Wenzhu Yang
	Development of novel nutraceuticals for feedlot cattle systems
	24

	2009_Lethbridge_10
	Xiying Hao
	Impact of long-term cattle manure application on phosphorus and potassium accumulation in soil and uptake by crop
	18-24

	2009_London_01
	Mark Gijzen
	Disease problem that affects all soybean growing areas
	24

	2009_London_02
	Aiming Wang
	Molecular Identification and Characterization of Novel Recessive Resistant Genes against Plant Viral Diseases
	24

	2009_London_03
	Abdelali Hannoufa
	Study of gene expression and protein accumulation in plant seeds for development of high value products
	24

	2009_London_04
	Sangeeta Dhaubhadel
	Characterization of transcription factor complex that regulate isoflavonoid synthesis in soybean
	24

	2009_London_05
	Yuhai Cui
	Genetic and Epigenetic Mechanisms Controlling the Seed Maturation Genes
	24

	2009_London_06
	Brian McGarvey
	Biological Activity and Chemical Identification of Agricultural Crop Residues Before and After Pyrolysis
	24

	2009_London_07
	Ian Scott
	Investigation of the interaction between insect herbivores and plant volatiles emitted from Brassicaceae and other crops
	24

	2009_NSAC_01
	Yousef A. Papadopoulos
	Effect of pasture type and dietary fatty acid supplementation on production performance, meat quality, energy metabolism of ruminant livestock
	24

	2009_Ottawa_01
	Lana Reid
	Breeding Corn for Short Season Areas and Disease Resistance
	12

	2009_Ottawa_02
	Thérèse Ouellet
	Identification of genes contributing to resistance to Fusarium head blight (FHB) of wheat
	12-24

	2009_Ottawa_03
	Heather McNairn
	Deriving crop information from multi-frequency radar data
	24

	2009_Ottawa_04
	Thin-Meiw Choo
	Genetics of resistance to Fusarium head blight and deoxynivalenol accumulation in barley
	24

	2009_Ottawa_05
	Allen Xue
	Population biology and new sources of resistance to Phytophthora sojae in soybean
	24

	2009_Ottawa_06
	Bao-Luo Ma
	Physiological Evaluation of Root Exudates and Identification of Plant Signals for the Development of Controlled Release Fertilizers
	24

	2009_Ottawa_07
	George Fedak
	Development and Characterization of Primary and Secondary Triticale
	24

	2009_Ottawa_08
	Neil McLaughlin
	Effect of soil and crop management on sustainability of soil productivity
	24

	2009_Ottawa_09
	Nick Tinker
	Molecular characterization of Chinese oat germplasm and enhancement of an online oat pedigree database
	24

	2009_Ottawa_10
	Eden Bromfield
	Exploiting novel microbial resources for sustainable soybean production
	24

	2009_Ottawa_11
	Xiaoyuan Geng
	Fertilizer Optimization and Nutrient Management at  Watershed and Landscape Scale
	12

	2009_Ottawa_12
	Elizabeth Pattey
	Quantifying and Reducing Agricultural PM emissions
	24

	2009_Québec_01
	Gaëtan Tremblay
	Protein and carbohydrate fractions in different forage species
	12

	2009_Québec_02
	Noura Ziadi
	Soil Nitrogen and Phosphorus Availability as Affected by Agricultural Practices and Freeze-thaw Cycles
	24

	2009_Québec_03
	Yves Castonguay
	Identification of DNA polymorphisms associated with superior freezing tolerance in alfalfa (Medicago sativa L.)
	12

	2009_SJSR_01
	Shahrokh Khanizadeh (team)
	Development of a method to breed disease resistant winter hardy fruit lines for processing and fresh market suitable for northern climate
	24

	2009_StHyacinthe_01
	Claude P. Champagne
	Development of encapsulated probiotic cultures for use in foods
	12

	2009_StHyacinthe_02
	Louise Deschênes
	Development of a generic template of nano-biocaptors for detection of pathogens, toxins, allergens
	24

	2009_Summerland_01
	B. Dave Oomah
	Developing  platform(s) to elucidate the synergy of bioactive phytochemicals  from fruits and other crops and bioproducts
	12-24

	2009_Summerland_02
	Giuseppe (Joe) Mazza
	Polysaccharide-protein conjugates and prevention of human diseases
	12

	2009_Summerland_03
	David A. Theilmann
	Development of baculoviruses as environmentally sustainable insect control agents and genomic analyses of viral genes
	24

	2009_Summerland_04
	Howard Thistlewood
	Landscape ecology of invasive pests in orchards
	24

	2009_Summerland_05
	Margaret Cliff
	Sulphur compounds in wine and their sensory impact
	12

	2009_Swift Current_01
	Chantal Hamel
	Modelling the contribution of arbuscular mycorrhizal fungi to plant P nutrition
	12-24

	2009_Swift Current_02
	Ron Knox
	Function of dark septate endophytic fungi in the prairie mixed grass ecozone
	12-24

	2009_Swift Current_03
	Michael P. Schellenberg
	Understanding contribution of diverse multifunctional plant communities to sustainable livestock production systems
	24

	2009_Swift Current_04
	Alan Iwaasa
	Effect of different native and tame pasture systems on forage and beef production on semiarid prairie and their contribution to soil and air quality
	24

	2009_Swift Current_05
	Danny (Asheesh) Singh
	Biochemical and Molecular Quantification of arbuscular mycorrhizal development in durum wheat
	18

	2009_Swift Current_06
	Ron DePauw
	Biochemical and Molecular Quantification of arbuscular mycorrhizal development in spring hexaploid wheat
	18

	2009_Swift Current_07(IH)
	Guy Lafond
	The impact of row spacing and side-banded fertilizer nitrogen on oat quality and production
	24

	2009_Winnipeg_01
	Yaw (Chris) Siow
	Investigations into the molecular basis for cardiovascular benefits of agri-food products
	24

	2009_Winnipeg_02(Morden)
	Anfu Hou
	Diversity and molecular marker assisted breeding and genetic enhancement in dry beans (Phaseolus vulgaris L.)
	24


	PROJECT ID: 2009_Agassiz_01
	
	Return to the List

	PROJECT TITLE: Improving Nutritional Quality of Organic and Hydroponic Tomatoes

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC)

Agassiz, British Columbia
	Internship Duration:

12-24 months

	Contact: David Ehret
	Email: ehretd@agr.gc.ca 

Phone: 1-604-796-1712

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
6947 HIGHWAY 7, PO BOX 1000, AGASSIZ, BC, CANADA V0M 1A0

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. David Ehret, Sustainable Production System
The Science Director: Dr. Barry Grace

Other AAFC scientists: Dr. Wei Lin, Dr. Kevin Usher, Dr. Margaret Cliff, Dr. Tom Papadopoulos, Dr. Bernie Hill, Dr. Martine Dorais, Dr. Tom Forge

University partners: University of British Columbia,  Simon Fraser University

Industry partners: BC Greenhouse Growers’ Association

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Consumer demand for nutritious vegetables is growing. The goal of this project is to develop ways to improve the nutritional quality of greenhouse-grown tomatoes. The study is examining the effects of specific environmental growing conditions and short-term environmental stress on nutritional composition (vitamins, antioxidants, pigments), flavour, and shelf-life of hydroponic greenhouse tomatoes. Changes in fruit nutritional quality due to environmental conditions are being related to the underlying molecular biology as well as to subtle changes in plant function such as growth rate and water uptake (detected with novel monitoring techniques). Since organically-grown vegetables are an increasingly important part of the Canadian diet, organic fertilizer regimes are also being developed to promote higher nutritional quality in greenhouse-grown organic tomatoes. Finally, integrated fruit quality models are being developed to provide a better understanding of nutritional quality in relation to environmental growing conditions and the physiology of the crop.

The project will benefit both Canada and China in providing new growing systems to produce healthier food. It will also provide China with a student not only well-trained in scientific methods, but with knowledge of advanced greenhouse growing systems. The project is 4 years in duration.



	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Cloning, reconstructing and function analyzing of the genes and promoters related to late blight resistance and starch biosynthesis in potatoes. Expression analysis of resistant genes and starch biosynthesis genes in different development stages of potato tubers. We employ the latest biotechnologies, such as iRNA interference for gene identification, isolation, expression and transformation in potatoes.

The works should be part of his/her Ph. D thesis. Accomplishment of the research will extend their scientific knowledge and work skills in the areas of biotechnologies, DNA and RNA techniques, genomics, molecular and developmental genetics.




	PROJECT ID : 2009_Agassiz_02
	
	Return to the List

	PROJECT TITLE: Diversity of bacterial community in chicken and their environment

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC)

Agassiz, British Columbia
	Internship Duration:

12-24 months

	Contact: Moussa Sory Diarra
	Email: diarram@agr.gc.ca  

Phone: 1-604-796-1728

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
6947 HIGHWAY 7, PO BOX 1000, AGASSIZ, BC, CANADA V0M 1A0

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Moussa Sory Diarra, Sustainable Production System

The Science Director: Dr. Barry Grace

Other AAFC scientists: Dr. Ed Topp, AAFC in London, Ontario
University partners: François Malouin, University of Sherbrooke

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background: 
Reversing the spread of antibiotic multiresistant bacteria is difficult due to ignorance of the natural history of resistance genes, the resistant disseminating elements, and the different bacteria harbouring the genetic resistant determinant. Using traditional cultivation and DNA hybridization techniques, we quantified antibiotic phenotype and genotype in bacterial isolates from broiler chicken cecal, fecal and litter samples from commercial and experimental farms. Unexpectedly, resistance to antibiotics like chloramphenicol, not used in poultry production, was prevalent.  In animal and poultry production systems, animals are exposed to particulate matter in the air. This includes airborne microorganisms such as bacteria and fungi which can affect the birds and their handlers.  Most bioaerosols are not harmful, and some are even part of the normal microflora, but the inhalation of some particles has been proven to cause respiratory problems. 

Objective:

1) To study the evolution of the bacterial community from poultry gut, carcass, litter and soil manured with poultry litter to establish the seasonal variation, the spread and persistence of resistant and virulent determinants and the pathogenicity potential of the bacteria in humans.

2) To investigate the seasonal variability and the distribution of antibiotic resistant and virulent determinants of bacteria in aerosols associated with poultry house environment. 

Value of the project for Canada and China: 
This project will help with understanding the evolution, persistence and spread of emerging pathogens in food and the environment.

Outcome expected: 
This project will provide a comprehensive evaluation the impact of poultry production systems in Canada, and how these vary with conventional and innovative practices and technologies that are appropriate for each system. The primary benefits will be to provide poultry industries with production methods that minimize the risk to food and environmental quality while maximizing fertilizer value; to provide regulatory authorities with a science base that can be used for regulations and guidelines; and detailed information on persistence of contaminants. 


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	English Imperative; graduate student from a recognized university with training in Microbiology and Immunology. Demonstrated experience with the cultivation and identification of bacterial pathogens. Experience with molecular techniques. Experience with techniques for enumeration of bacteria. Experience with practical aspects of broiler management; no allergies to chicken. Initiative. Analytical Thinking. Communication Skills. Team Work.

Candidates applying will be expected to have a training and background in medical microbiology and immunology, molecular biology, control of infectious diseases in animal related to the on-farm food safety.


	PROJECT ID : 2009_Agassiz_03
	
	Return to the List

	PROJECT TITLE: Advanced manure management for sustainable agriculture

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC)

Agassiz, British Columbia
	Internship Duration:

24 months

	Contact: Shabtai Bittman
	Email: bittmans@agr.gc.ca   

Phone: 1-604-796-1735

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
6947 HIGHWAY 7, PO BOX 1000, AGASSIZ, BC, CANADA V0M 1A0

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Shabtai Bittman, Environmental Health
The Science Director: Dr. Barry Grace

Other AAFC scientists: Dr. C.G. Kowalenko, PARC; Dr. K. Buckley, Brandon; Dr. M. Chantigny, Quebec

University partners: 
Dr. A. Lau, Chemical Engineering, University of British Columbia

Dr. Karen Bartlett, Environmental and Occupation Hygiene, UBC

Industry partners:

Sustainable Poultry Farming Group, K. Chipperfield 

Pacific Field Corn Association, T. Osborn


	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The goal of the project is to develop a variety of innovative systems to reduce environmental impact of manure use including emissions of greenhouse gases, ammonia, particulate matter, leaching, and build-up of P in soil. We are developing field and scientific techniques and science that will be of great interest in Canada and internationally. Some examples of our work include effect of ammonia deposition from poultry barns on creating hotspots of leaching and GHG emission, aerial transport of pathogens and advanced methods for balancing nutrients and reducing environmental impact of high intensity livestock farms. We are also developing models for managing farm nutrients on farm level and upscaling to regional level. 

A range of research projects can be developed depending on background and interests of the students.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	We are focussed on integrated approaches so the candidate will have the opportunity to learn and study techniques for field experimentation (e.g. advanced application techniques) and a facility to study storage and solids separation of manure and along with measurements (greenhouse gases, ammonia and fine particulates) which we can do at our laboratory. We have excellent collaborators in AAFC as well as at UBC in environmental microbiology (Dr. Karen Bartlett at UBC) and odor/ manure processing (Dr. A. Lau). We also work very closely with the industry due to many years of acquired good will. We have three very special long term field experiments on manure and tillage. Finally we have developed a unique approach to modelling soil N.


	PROJECT ID : 2009_Agassiz_04
	
	Return to the List

	PROJECT TITLE: Development of efficient sampling plans for insect pests in agricultural crops to reduce pesticide use

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC)

Agassiz, British Columbia
	Internship Duration:

12-24 months

	Contact: Todd Kabaluk
	Email: Kabalukt@agr.gc.ca    

Phone: 1-604-796-1710

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
6947 HIGHWAY 7, PO BOX 1000, AGASSIZ, BC, CANADA V0M 1A0

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Todd Kabaluk, Environmental Health
The Science Director: Dr. Barry Grace

Other AAFC scientist: Dr. Bob Vernon

University partners: Simon Fraser University
Industry partners: Renee Prasad, ES Cropconsult Ltd.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Monitoring of pests in agricultural crops to make pesticide spray decisions has resulted in significant reductions of pesticide applications to many crop-pest combinations, and has great potential for further reductions.  In Canada, professional pest management companies monitor a wide range of agricultural crops for a many insect pests, and recommend pesticide sprays when pest insects reach a pre-determined threshold level.  The pest management companies retain the large amount of data collected, and these data can be used to determine the suitability of sample sizes (i.e. the number of samples evaluated for pesticide recommendations) used through the calculation of operating characteristic (OC) curves.  The OC curves can be used to i) adjust the number of samples sizes to the optimum;  and ii) develop alternative sampling methods such as binomial (presence-absence) sampling, so that minimum effort is expended to make reliable pesticide spray recommendations according to a reliable estimate of pest populations.

The goal of this project is to use pest monitoring data to determine the following for a range of pests in several agricultural crops (the crop-pest combinations chosen can include those with relevance to China):
i) the minimum number of samples that will allow for reliable pesticide spray decisions to be made for managing insect pests 

ii) the suitability of a binomial sampling plan to be adapted, and the determination of the efficiency of such a plan


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	This project is suited to Master’s student or Post Doctoral Fellow with an aptitude for statistics or intermediate mathematics.  A Master’s student would generate sufficient results to produce a thesis to be used as a model for application to pest management in China. A Post Doctoral Fellow could use this exercise and its results for more sophisticated adaptation and application to the development pest monitoring in China.  More sophisticated adaptations could involve the relation of these data to predator insect populations or decisions on the release of predators or the application of biopesticides.

The candidate would carry out their work at PARC, Agassiz.  S/he would use established software programs written in MathCad to analyze data from ES Cropconsult, a large pest monitoring company in British Columbia, Canada.  The outcome of the analysis would include the following:

-basic insect population dynamics in selected pest-crop combinations

-establishment of statistical constants for selected insect species, such as mean-variance relationships

-relationships between mean insect pest counts and proportion of samples with insect pests

-operating characteristic curves that display the probability of correct pesticide spray decisions for full count and binomial sampling plans

The candidate would become skilled in techniques for developing pest sampling plans for agricultural crops.  These techniques would directly benefit Chinese agriculture through the reduction of pesticides applied to crops.

The proposed work would be similar to that found in:

Kabaluk, J.T. Binns, M.R., and Vernon, R.S. 2006. Operating characteristics for full count and binomial sampling plans for the green peach aphid (Hempitera: Aphididae) in potato. Journal of Economic Entomology.  99(3): 987-992.

The work would be based on the mathematics in the following book, and accompanying software:

Binn, M.R., Nyrop, J.P., and van der Werf, W. 2000. Sampling and Monitoring in Crop Protection – a theoretical basis for developing practical decision guides. CABI International. ISBN 0 85199 347 8


	PROJECT ID : 2009_Agassiz_05
	
	Return to the List

	PROJECT TITLE: Novel uses of Metarhizium anisopliae for the biological control of wireworms in potato and other agricultural crops

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC)

Agassiz, British Columbia
	Internship Duration:

24 months

	Contact: Todd Kabaluk
	Email: Kabalukt@agr.gc.ca    

Phone: 1-604-796-1710

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
6947 HIGHWAY 7, PO BOX 1000, AGASSIZ, BC, CANADA V0M 1A0

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Todd Kabaluk and Dr. Bob Vernon, Environmental Health
The Science Director: Dr. Barry Grace

Other AAFC scientist: Dr. Bob Vernon, PARC Agassiz; Dr. Mark Goettel, LRC Lethbridge

University partners: 
Industry partners: Novozymes Biologicals, Inc.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Metarhizium anisopliae is an insect fungal pathogen that has recently received a certain degree of research attention as a biological pesticide for wireworms (Elateridae).  The main method of application has been through soil amendment, and this project aims to address limitations of the results obtained through soil applications to date.  More specifically, we would like to study:

i) Spray applications of Metarhizium anisopliae targeting click beetles (Elaterid adults) in crop refugia (crop margins) and determine the effect on egg-laying within the crop.

ii) Bioassays using cold-active M. anisopliae isolates to address the problem of low infectivity of the current isolate used in cool soil conditions

iii) Persistence of M. anisopliae in field soil following application

This project benefits both Canada and China in that wireworms are a serious soil pest in both countries.  In China, it has more recently been identified as a pest limiting production of agricultural bamboo.  China would benefit by acquiring the current state of Canada’s knowledge with respect to wireworm biocontrol for adaptation to Chinese agriculture.  Canada would benefit from the skill of a qualified and academically-minded Chinese student in playing a lead-role in the proposed projects.  Furthermore, China has the means for rapidly implementing biological control measures.  The uptake of Canada’s research information by China would be rapid; the awareness of this Chinese model could help Canada progress with respect to implementation.

This project would ideally last for two years, but significant advances could be made in one year.

Fall/Winter 2009/2010: Carry out bioassays using cold-active M. anisopliae isolates; research production aspects of the isolates; prepare for Spring 2010 field trials

Spring/Summer 2010: Apply M. anisopliae sprays to crop margins and monitor click beetle migration to crop area through pitfall trapping; estimate infection rates; apply M. anisopliae to potato and monitor persistence in soil.

Fall/Winter 2010/2011: Soil microbiology; carry out bioassays of new isolates; data analysis; report writing; prepare for Spring 2011 field trials.

Spring/Summer 2011: Determine population levels of wireworm neonates (immature larvae) in relation to Spring 2010 spray treatments; reapply spray treatments and replicate treatments as a second year in another location; data analysis; report writing.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The expectations of the PhD student would be the following:

i)   clearly understand the purpose of the project, and work with AAFC Scientists in defining specific objectives

ii)  identifying the research projects’ needs for materials, labour, and land and working with AAFC Scientists to acquire those needs

iii) in cooperation with AAFC Scientists, design experiments to test specific hypotheses

iv) experience with microbiological techniques (soil plating, sterile technique, microscopy)

v) to work in the field and to travel locally

vi) to compile and analyze data

vii) to meet confidentiality requirements

The ability to meet these expectations would constitute, in part, a qualified student.  Additional qualifications include self-motivation, the capacity to manage their own work, an aptitude for research, and the ability to work with living biological specimens.

The benefits to the student are to play a significant role of a pioneering effort to explore an area of research that is largely unexplored, the acquisition of skills in experimentation, research and design, to work within the culture of a North American federal research institution.


	PROJECT ID : 2009_Agassiz_06
	
	Return to the List

	PROJECT TITLE: Using bait traps to develop a sampling plan for predicting wireworm damage to agricultural crops

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC)

Agassiz, British Columbia
	Internship Duration:

24 months

	Contact: Todd Kabaluk
	Email: Kabalukt@agr.gc.ca    

Phone: 1-604-796-2910

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
6947 HIGHWAY 7, PO BOX 1000, AGASSIZ, BC, CANADA V0M 1A0

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Todd Kabaluk, Environmental Health

The Science Director: Dr. Barry Grace

Other AAFC scientist: Dr. Bob Vernon, PARC Agassiz; 

University partners: Simon Fraser University

Industry partners: ES Cropconsult Ltd., ConTech, Inc.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background:
Monitoring for insect pests in agricultural crops is a useful practice to help reduce pesticide usage and avoid planting crops into land where pests could be a problem.  Assessing wireworm populations and the risk of crop damage would inform farmers of the following: i) to plant or not to plant the crop (particularly if the crop is to be kept ‘organic’); ii) whether or not a prophylactic pesticide treatment for wireworms is required; and iii) identify ‘hot spots’ to avoid planting or treatment with pesticides. 

However, wireworm monitoring has challenges, most importantly: i) the effects of varying levels of soil organic matter on trap catches is unknown; and ii) specific seasonal effects (soil moisture, temperature, calendar date) is unknown. 

Therefore, the first step is to determine if a damage threshold for wireworms can be established, given these challenges.  Determining this PRECEDES any monitoring strategy. A new and easy-to-use wireworm bait trap has recently been designed by researchers in Agassiz. The advantage of this trap is that it only requires a fraction of labour resources and enables researchers to address the challenge of developing a wireworm monitoring strategy.  We believe that thoroughly addressing these challenges has been previously unexplored because of the lack of availability of a simple and easy-to-use wireworm trap.
Objectives:
We are proposing specific experiments to test different hypotheses such as: 

 1) how do wireworm trap catches relate to crop damage?  Into this question, we would introduce the statistical concept of ‘binomial counts’ whereby variations in populations might be better described using a presence/absence data.  We would test the hypothesis that what is important is the proportion of traps with wireworms, in contrast to the mean number of wireworms caught per trap. 2) what is the effect of crop residue, and trapping in an established crop on wireworm trap catches and if this can be accounted for in making a recommendation to treat for wireworms.  We would seek to account for these conditions by means of the binomial data.  3) what is the effect of seasonal and weather effects on trap catches and can this be accounted for in making a recommendation to treat for wireworms.  Again, we would seek to account for these conditions by means of the binomial data. 4) how are wireworm trap catches affected by: soil organic matter, soil temperature, soil moisture, and C02 production in the trap itself.

Duration of project: This project would begin in September 2009 and monitoring experiments would begin to ensure the acquisition of two years of two seasons of trapping data i.e. spring 2010 and 2011; fall 2009 or 2011, and fall 2010.
Value for Canada and China and expected outcome:
The new low-maintenance trap opens up an area of research previously unattainable because currently trap technology is too labour intensive.  Knowledge of the effect of soil and seasonal variables on wireworm levels, and the successful development of a method for monitoring for wireworms will reduce pesticide use and thereby improve both human and environmental health.  It would also create industry and stimulate further research in this area of study.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The expectations of the PhD student would be the following:

i)   clearly understand the purpose of the project, and work with AAFC Scientists in defining it’s broad objectives

ii)  identifying the research projects’ needs for materials, labour, and land and working with AAFC Scientists to acquire those needs

iii) in cooperation with AAFC Scientists, design experiments to test specific hypotheses

iv) the ability to operate dataloggers and C02 monitoring equipment

v)  to work in the field and to travel locally

vi) to compile and analyze data

vii) to meet confidentiality requirements

The ability to meet these expectations would constitute, in part, a qualified student.  Additional qualifications include self-motivation, the capacity to manage their own work, and an aptitude for aptitude for research, and the ability to work with living biological specimens.

The benefits to the student are to play a significant role of a pioneering effort to explore an area of research that is largely unexplored, the acquisition of skills in experimentation, research and design, to work within the culture of a North American federal research institution.


	PROJECT ID: 2009_Fredericton_01
	
	Return to the List

	PROJECT TITLE: Using of biotic and abiotic factors to develop a Risk Assessment Model for the Colorado potato beetle in China

	Internship location in Canada:
	Potato Research Centre, 
Fredericton, New Brunswick
	Internship Duration:

24 months

	Contact: Yvan Pelletier
	Email: pelletiery@agr.gc.ca     

Phone: 1-506-452-4861

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Potato Research Centre, 

PO BOX 20280, 850 LINCOLN RD, Fredericton, NB, Canada E3B 4Z7

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Yvan Pelletier, Entomologist (CPB biology and physiology)

The Science Director: Dr. Rick Butts

Other AAFC scientist: Dr. Gilles Boiteau; 

University partners: Dr. Philippe Giordanengo and Dr. Arnaud Ameline, Univ. Picardie Jules Verne, Amiens France

Industry partners: Dr. Yves Leclerc, McCain Produce Inc.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The Colorado potato beetle (CPB), Leptinotarsa decemlineata (Say), is an invasive insect pest on potato crop. In North America, the CPB expanded its area of distribution from the Mexico-USA border starting around 1850 to cover all of North America at the end of the 19th century (1). It was then introduced in France in 1922 where it expanded is distribution to most of Europe and Eurasia, 70 years later (1). The beetle recently entered China but is currently only found in the Xinjiang province in western China (2). The CPB is the most important insect pest in North America and can reduce crop yield by 40% in only one generation, if not controlled (3). The need to control this insect has resulted in massive usage of insecticides for potato production and the development of resistance to insecticide in many beetle populations (4). In France, the insect was no longer a problem for potato production until the populations reached a control level a few years ago. In China, its abundance and distribution is not well understood but it could become a serious pest of potato if it reaches the major potato production regions. However, the diversity of the climatic and environmental characteristics of the different potato growing regions in China might limit the final distribution in this country. The genetic and biological abilities of the beetle to cope with its environment will also dictate its presence and pest status in China and in France, similarly to what is currently observed in North America.
This proposal does not target directly France. However, the situation in France is similar with the one in China with the CPB becoming again a pest in potato. We believe that a similar approach, through collaboration, could greatly improve our ability to evaluate the pest status and derive acceptable control strategies. Funding for the work to be done in France will be obtained separately. 
The objectives of this project are:
1) To develop and apply a model in the form of a Risk Assessment Survey (RAS) to predict the final distribution of the CPB and the most sensitive area of potato production in China. This will require identifying, measure, and arrange in a predictive RAS model the characteristics of the CPB biology and genetics that can influence its adaptation to different environments. It will also require to identify and measure the aspects of the environment, including the potato production system that can affect the insect. This will be done, first, by doing an in depth review of the literature but also by measuring specific aspects of the biology of the CPB. The model will be validated using data from North America (mainly the native range data including Canada, France and China).

2) To develop tools and study the genetic structure of the CPB. Since very little is know on the genetic structure of this insect and that genetic diversity might influence the ability of the CBP to adapt to environments including the development insecticide resistance, the gene pool breath will be measured from populations from North America, Europe and Asia. More emphasis will be made to populations from Canada, France and China. 

The duration of the project will correspond to the normal duration of a PhD program in China. A two year internship at the Potato Research Centre will be necessary. During that period, the student will develop the RAS model, including experimentation to gather necessary data for the model and get training for the molecular evaluation of gene pool breath and insecticide resistance.

The RAS model will provide a state of the art interpretation of the biological and genetic data on the CPB. This information could be useful for the elaboration of control strategies that include potato resistance, insecticide or low input systems that can be applied in Canada, China or France. The student will receive training from AAFC professionals that cumulate more than 50 years of experience in research related to potato insect pests. This will provide China with the expertise necessary to develop control strategies adapted to Chinese agriculture and pursue research locally on the CPB.
(1) Jolivet, P. 1991. Le doryphore menace l'Asie Leptinotarsa decemlineata Say 1824 (Col. Chrysomelidae). L'Entomologiste 47(1): 29-48.

(2) China Species Information Service ( CSIS )http://www.chinabiodiversity.com/search/aspecies/english/adetail.shtm

(3) Noronha C, Duke GM & Goettel MS (2002) Damage potential and phenology of the Colorado potato beetle (Coleoptera: Chrysomelidae) on potato in southern Alberta. Phytoprotection, 83: 89-98.

(4) Whalon, M., D. Mota-Sanchez, and L. Duynslager. 2004. The database of arthropod resistance to pesticides. http://www.pesticideresistance.org/DB/index.html.

(5) Boiteau, G. 1994. Genetics of the Colorado potato beetle, Leptinotarsa decemlineata (Say). Pp. 231-236. In: P.H. Jolivet, M.L. Cox & E. Petitpierre (eds). Novel aspects of the biology of Chrysomelidae. Kluwer Academic Publishers, Dordrecht. The Netherland.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The ability to communicate is of prime importance for the success of the project. The student should demonstrate abilities to communicate in English (oral and written). During the internship, the student will review and model the CPB biology and ecology. A good basis in entomology is required. The student will also work in a molecular laboratory to evaluate the genetic breath of CPB populations and insecticide resistance. Experience in the molecular biology techniques are not essential but would be an asset. The student should, nevertheless have a good understanding of genetics, cellular biology, and biochemistry.
For this project, the student will work with scientists from 3 continents. He/she will gain experience in entomology as well as molecular biology.


	PROJECT ID: 2009_Fredericton_02
	
	Return to the List

	PROJECT TITLE: Somagenetic Variation of Genomes (体细胞基因组在生长发育过程中的变异规律)

	Internship location in Canada:
	Potato Research Centre, 
Fredericton, New Brunswick
	Internship Duration:

24 months

	Contact: Xiu-Qing Li
	Email: lixq@agr.gc.ca , lixiuqing2008@gmail.com      

Phone: 1-506-452-4829

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Potato Research Centre, 

PO BOX 20280, 850 LINCOLN RD, Fredericton, NB, Canada E3B 4Z7

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Xiu-Qing Li, Molecular Genetics, Bioproducts and Bioprocesses

The Science Director: Dr. Rick Butts

Other AAFC scientist: 

University partners: 
Industry partners: 

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Introduction:

The genetic make-up of an organism, established at fertilization, is not conventionally expected to change during development unless mutation occurs. However, there is actually evidence that considerable variation can arise.  Some of these changes may occur in response to the environment. Developmental and environmental variation of genomes (Li 2008a) may occur in both somatic cells and reproductive cells. The concept of somagenetic variation (changes of DNA sequence in somatic cells) proposed and defined by Li (2008b) differs from the classical concept variation associated with meiotic recombination, epigenetics (variations without changes in DNA sequence), and somaclonal variation (tissue culture-induced genetic and epigenetic changes), and goes beyond the mutagen-caused DNA sequence changes. The somagenetic mutation/variation activity of the organism is likely a balance between the selection for relative stability and the need for evolutional adaptation to environment. Somagenetic variations are largely developmentally regulated and genetically controlled processes.

Objective: To study the chromosomal basis and gene regulation of somagenetic variation.
Value of the project for Canada and China: 
Dr. Li has concluded that Mendelian inheritance and acquired inheritance are different expressions evolved for the same adaptive responses (Li 2008a). This united genetic concept can likely end the longstanding fighting between Mendelian genetic theory and acquired inheritance theories and therefore provide a novel and united genetic theory for plant and animal breeding. The proposed research, in which the student to participate, may provide the illustration of the chromosomal and gene-regulation bases of this united theory of genetics, which may have profound impact to the biological research and management related to human health and plant breeding in the international community including Canada and China.      

Outcome expected: 
Insights into how chromosomal behaviour in somatic cells influences somagenetic variations in plants.
References: 

Li XQ （李修庆）(2008a). Developmental and environmental variation in genomes. Heredity (in press).

Li XQ （李修庆）(2008b). Nature, extent and developmental regulation of somagenetic variations. CAB Reviews: Perspectives in Agriculture, Veterinary Science, Nutrition and Natural Resources 3: Article No. 031

Project description in Chinese: 

孟德尔学说认为，基因组来自父母，是不变的，除非有偶尔突变。但是分子遗传研究已发现基因组序列在生物生长发育工程中以及在不同的环境中会有规律性的变化 (ED-genomic variation, Li 2008a)。李修庆 (2008a) 认为孟德尔遗传和获得性遗传都是在进化过程中增加环境适应性的遗传方式，并建议用 somagenetic variation 表示体细胞中基因组的规律性变化(2008b)。此遗传统一论在一定程度上结束了孟德尔学说和获得性遗传学说在遗传学历史上不堪回首的论争，并为医学和遗传育种学在分子生物学和基因组学水平上提供了更新了的理论基础。
        本研究希望招收一名通过中国教育部和加拿大农业部联合培养的博士生参加有关的染色体和基因水平的研究。将优先录取热爱遗传研究，学风正派严谨，有较强的分子生物学和细胞遗传学基础和英语水平，对计算机编程和生物信息学有一定的了解的学生。感兴趣者请寄较详细的履历，大学阶段和研究生阶段的成绩单，已发表论文的目录，研究生论文的摘要，两封推荐信。  



	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will use plants as materials to study the environmental and developmental genomic variation in somatic cells at the chromosomal level and gene level using various genetic, bioinformatic, and genomic tools such as in situ hybridization, gene cloning, and expression analysis. The student will receive training not only in technical aspects but also in research direction, research method, experimental design, data analysis, and scientific writing.


	PROJECT ID: 2009_Guelph_01
	
	Return to the List

	PROJECT TITLE: Antioxidant and anti-cancer phytochemicals in native Canadian plants and their potential in disease prevention and health promotion

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Rong Cao
	Email: caor@agr.gc.ca     

Phone: 1-519-780-8062

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Rong Cao, Functional Foods and Nutraceuticals Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientist: Dr. Krista Power, Dr. Jason McCallum

University partners:  Prof. Kelly Meckling and Prof. Mary-Ruth McDonald, University of Guelph; 
Prof. Zhongying Liu, Jilin University; Prof. Zeyuan Deng, Nanchang University

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background:
The boundary between medicine and food is not always clear in many ancient cultures.  Many plants have traditionally been used in both culinary and healing practices.  While many plants have been explored for medicinal uses, thorough investigations on native Canadian plants, particularly on their chemical composition, biological activity and potential use for disease prevention, are lacking.  This project focuses on the utilization of two native plants Osage orange (Maclura pomifera) and Vancouveria hexandra.  V. hexandra is related to an adapted ornamental plant epimedium which is a well known traditional Chinese medicine (TCM).   The project will also examine the synergistic or antagonistic effect between these bioactives and food-origin flavonoids.  These native plants are rich sources of prenylated flavonoids/isoflavones which are considered to have stronger antioxidant activities than those non-prenylated compounds in food.  Our group has been studying the chemistry and biochemistry of phytochemical antioxidants for the last 10 years, and have accumulated a great deal of knowledge and experience. Our recent study on the prenylated flavonoids has shown that these compounds are highly strong antioxidants and they possess strong anti-cancer activities against breast, colon and leukemia cancer. We also initiated our first nutrigenomics approach into the mechanism of action of these compounds, and found that their bioactivity was through upregulating important antioxidant and anti-cancer genes.  This project will contribute to the discovery of novel high-value molecules from native Canadian plant resources, thus contributing to Canadian economy and to the health and wealth of Canadians.  Since the bioactive components are similar in some TCM, results from this can also be highly useful for TCM studies.  This project fits to the first research priority of AAFC (Enhancing human health and wellness), and is part of the approved A-Base research.
Objectives: 

1) To investigate prenylated flavonoids/isoflavones in Osage orange, epimedium and Vancouveria hexandra, and study factors affecting the composition (variety, plant parts, drying process, extraction method etc).

2) To develop methods for separation and purification of the bioactive phytochemicals, and for in vitro and ex vivo assessment of antioxidant and anti-cancer activities 

3) Mechanism of action of prenylated flavonoids and food-origin flavonoids: their synergistic/antagonistic effects, and nutrigenomics

4) To develop strategy and make recommendation for the utilization of prenylated flavonoids containing plants 

Duration and work plan:

The research proposal is for 24 months (2 years): Objective 1) 4 months; Objective 2) 8 months; Objective 3) 10 months; and
Objective 4) 2 months
Value for Canada and China:
This projects deals with bioactive phytochemicals in both native Canadian plants and Traditional Chinese Medicinal plants.  The project will give new value to the Canadian plants, and add value to the TCM, by understanding the chemistry, biochemistry and processing of the phytochemicals responsible for known and unknown bioactivities.  This project will bring much needed expertise from China in the area of value-added new and specialty crops in Canada, thus can lead to further collaborations between AAFC and China in Nutraceuticals, Functional Foods, and Natural Health Products (NFFNHP) related research.  In return AAFC can help the Chinese researchers in standardization of modern TCM.  

Outcome expected:

This research will lead to the utilization of special native Canadian plants and to the development of value-added products.  Results from this study will also contribute to knowledge creation by identifying the bioactive components, developing method of extraction and purification, and by understanding their mechanism of action.  A potential antioxidant and anti-cancer phytochemical identified in these plants and other Canadian crops can help reduce the health risks of Canadians, thus saving related health care cost.   The research will contribute to scientific knowledge through peer-reviewed publications (3-4 papers) and other forms of intellectual properties, and will build the foundation for future study and collaboration with China.  


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	A student in food chemistry, nutritional biochemistry, or a closely related field, such as  natural products chemistry and analytical chemistry

This project is a multi-disciplinary study, thus it requires broad knowledge and diverse skill sets in areas including food processing, food or plant composition analysis, tissue culturing.


	PROJECT ID: 2009_Guelph_02
	
	Return to the List

	PROJECT TITLE: Identification and characterization of virulence factors critical in pathogenesis of necrotic enteritis in poultry

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Dion Lepp
	Email: leppd@agr.gc.ca     

Phone: 1-519-780-8090

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Dion Lepp and Dr. Joshua Gong, Molecular & Cellular Biology Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientists: 

University partners: J. Prescott (University of Guelph), JG Songer (University of Arizona)
Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background:
Clostridium perfringens causes necrotic enteritis (NE) in broiler chickens, which is the major target of dietary antibiotics to reduce flock mortality. C. perfringens can also cause food-poisoning in humans through contaminated chicken meat, thereby making it not only a concern for the poultry industry, but also for human health. The mechanisms by which C. perfringens causes NE in poultry are poorly understood. Early studies suggest the involvement of extracellular toxins, particularly α-toxin, however these findings have recently been called into question and novel virulence factors have emerged.

We have recently sequenced the genomes of two virulent C. perfringens strains in order to identify novel virulence factors involved in the development of NE disease. Through in silico analysis, we have identified a number of sequences unique to these strains that may be involved in their virulence. The objective of the proposed research is to further characterize these putative virulence factors to determine their role, if any, in NE pathogenesis.
Value of the project:

The research proposed for the internship is part of on-going project supported by AAFC’s A-base program – Project #222 “Ecological and functional genomic studies for control of Clostridium infection in poultry” (2007-2011).  It addresses AAFC National Priority #2 - Enhancing the quality of food and the safety of the food system.  

Necrotic enteritis can result in high flock mortality, reduced feed intake and weight gain and lower flock profitability. Control is achieved through the addition of antibiotics to feed, however this practise has now been banned in European countries, resulting in an increase in NE outbreaks.  While currently still permitted in Canada and China, it is anticipated that these countries will also follow suit, leading to a similar increase in NE prevalence.  Thus, proactive research is required for the Chinese society and their poultry industry.  In this regard, China will benefit as well from the research proposed for the internship.

Furthermore, there is currently no effective vaccine available for the disease.  This research will further our understanding of NE pathogenesis, with the potential to identify new candidates for vaccine development.

Expected outcomes:

The proposed project will result in one to two peer-reviewed publications and training of highly qualified personnel for China.



	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	As part of the internship program, the student will conduct research to further characterize several putative C. perfringens virulence genes identified previously through comparative genome sequence analysis. This will involve 1) determining the distribution of the genes in C. perfringens strains from various sources; 2) characterizing the expression and functional properties of selected genes in vitro and 3) evaluating the role of the genes in NE pathogenesis in vivo. In the first study, PCR assays will be designed to detect the presence of the genes in isolates from healthy and diseased birds, as well as from other hosts. In the second study, a putative hemolysin will be characterized further in terms of transcription, protein expression and function. In order to determine if the gene is expressed in vitro, analysis of the transcript will be performed by RT-PCR and/or Northern Blot analysis.  To determine if a functional protein is expressed, recombinant protein will first be prepared by cloning the gene into a His-tagged expression vector followed by purification on a nickel affinity column. Western blot analysis will then be performed on total protein from bacterial lysates and supernatants, using antiserum raised against the recombinant protein.  Functional characterization of the recombinant protein will involve determining its hemolytic activity in a hemolysis assay and/or cytolytic activity against several chicken-derived cell-lines.

If the experiments above are positive, further experiments will be performed to assess the role of the gene in NE pathogenesis. A deletion mutant will be generated in the virulent C. perfringens strain CP4 using the TargetTron system (Sigma), and a challenge study will be carried out at the University of Guelph Large Animal Isolation Unit. Birds will be challenged with either the mutant or wildtype strain or media alone. Following challenge, the birds will be sacrificed and lesion scores determined.   

From the results of these studies, the student will prepare conference presentations and/or 1-2 manuscript(s) to be submitted to an international peer-reviewed scientific journal.

The student should major in microbiology or a related discipline including pathology, molecular biology, and veterinary medicine, and have knowledge and experience in molecular biology and basic cloning techniques. The student should also have knowledge of bacterial pathogenesis. They should be able to communicate well in English and maintain organized laboratory records. The student should also have good computer skills and be able to carry out data analyses using Microsoft Excel and other software.  

The student will be trained in advanced laboratory techniques including gene expression analysis, cloning and other molecular biology techniques.  In addition, the student will interact with other students, post-doctoral fellows, and researchers from AAFC and the University of Guelph to develop valuable contacts for potential future research opportunities.




	PROJECT ID: 2009_Guelph_03
	
	Return to the List

	PROJECT TITLE: Alternatives to dietary antibiotics:  ecological studies of Clostridium perfringens infection for the development of probiotics to control necrotic enteritis in poultry

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Joshua Gong
	Email: gongj@agr.gc.ca     

Phone: 1-519-780-8027

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Joshua Gong, Molecular & Cellular Biology Team
The Science Director: Dr. Michèle Marcotte

Other AAFC scientist: Dr. Dion Lepp (Biologist, Co-investigator to AAFC’s A-base Project #222) 

University partners: John Prescott & Shayan Sharif (University of Guelph, Canada), Huaijun Zhou (Texas A& M University, USA), Xueqin Ni (Sichuan Agricultural University, China)

Industry partners: Yanming Han (Nutreco Canada Agrearch)

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Value of the Project:  

The research proposed for the internship is part of on-going project supported by AAFC’s A-base program – Project #222 “Ecological and functional genomic studies for control of Clostridium infection in poultry” (2007-2011).  It addresses AAFC National Priority #2 - Enhancing the quality of food and the safety of the food system.  Dietary antibiotics have been widely used to promote animal growth and prevent enteric diseases for food animal production in the past decades.  This practice has recently been banned in European countries and is anticipated in other countries in the near future, due to the public concerns over widely spread antibiotic resistance that threatens human health and has been linked to the use of dietary antibiotics.  The withdrawal of antibiotics from feed has resulted in significantly increased incidences of necrotic enteritis (NE) in broiler chicken production, causing high flock mortality and severe chronic illness.  Yet, no any single cost-effective technology has been invented to date to control the disease.  NE is caused by Clostridium perfringens.  The bacterium is also of significance in food safety since C. perfringens causes food-poisoning in humans through contaminated poultry products.  Understanding of C. perfringens infection and development of viable alternatives to dietary antibiotics are, therefore, urgently required for not only the poultry industry but also the general publics.

China has a large poultry industry.  The practice using dietary antibiotics for food animal production is still allowed in the country.  However, with the global migration towards the restriction on prophylactic use of antibiotics for food animal production, the practice will sooner or later become scrutinized.  Thus proactive research is required for the Chinese society and their poultry industry.  In this regard, China will be benefited as well from the research proposed for the internship.

It has been generally understood that NE is caused by the rapid growth of C. perfringens in the small intestine that causes a self-sustaining necrotising infection through its extracellular toxins, particularly through α-toxin and also NetB toxin that has been recently identified.  In the past few years, there has been a significant progress in understanding the pathogenesis of C. perfringens through identification of new virulent factors and potential immmunogens and determination of predisposing factors of the disease.  However, little is known about ecology in the chicken intestine relating to NE development.  We recently investigated the effect of C. perfringens infection on the intestinal bacterial microbiota of chickens with experimental NE and identified changes in the composition of ileal microbiota.  Given that one of the changes demonstrated a negative correlation in its abundance to C. perfringens infection, further studies are worth pursuing on how the bacterium was suppressed by C. perfringens in vivo and what its potential in developing into probiotics for the control of NE disease.  The objective of the internship is to address the questions. 
Expected Outcomes: 
1) 1 - 2 scientific journal publications (SCI collected); 2) training of highly qualified personal for China; 3) potential for the development of a probiotic product.



	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship: 
The student is expected to carry out the following research at the Guelph Food Research Centre, AAFC: 1) isolation of a large number of lactobacillus isolates (corresponding to the microbiota change described above) from the chicken intestine of difference sources; 2) in vitro evaluation of the isolates for their tolerance or inhibition to C. perfringens; 3) in vivo test of selected isolates for their ability to control NE lesions; 4) in vitro and in vivo characterization of the insolates exhibiting an effect against NE disease.  The in vitro characterization mainly focuses on physiology of the isolates relating to their tolerance or inhibition to C. perfringens, while the in vivo will include assessments on the colonization in the chicken intestine, effect on the cell proliferation and toxin production of C. perfringens, and impact on chicken immune system.  We have a strong tracking record for our research on chicken intestinal microbiota, isolation and identification of target intestinal bacteria, and studies on C. perfringens.  The information on techniques and approaches useful to the above proposed research can be extracted from the articles listed below.

Qualifications: 
The expected qualifications from the student include: 1) majored in microbiology and related disciplines (including veterinary); 2) basic training in scientific thinking and lab skills in microbiology and molecular biology; 3) be able to communicate effectively in English (both verbal and written); 4) good computer skills and be able to conduct data analyses using Microsoft Excel and other software.

Benefits: 
The student will be trained to master the techniques for conducting the proposed research.  She/he will carry out data analysis and prepare scientific reports and manuscripts for presentation and publication.  She/he will also participate in experimental designs and group discussions on research planning and experimental trouble shooting.  In addition, she/he can interact with other students, postdoctoral fellows, and researchers at both AAFC and University Guelph by attending seminars and giving presentations.  All of this training will help the student to develop into an independent researcher with a well-prepared scientific mind and technical skills.  Furthermore, the student can develop valuable contacts for potential future research opportunities.




	PROJECT ID: 2009_Guelph_04
	
	Return to the List

	PROJECT TITLE: ‘Green’ extraction process to produce functional food ingredients from agricultural material

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

12-24 months

	Contact: John Shi
	Email: shij@agr.gc.ca 

Phone: 1-519-780-8035

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. John Shi, Functional Foods and Nutraceuticals Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientists: Dr. Elsayed Abdelaal, Dr. Magda Kostrzynska, Dr. Dan Ramdath,

University partners: University of Guelph (Dr. Yukio Kakuda, Dr. Gauri Mittal);     

Industry partners: Heinz Canada Co.;  Joseph Natural Products, Ltd.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The developments of separation/ extraction/ concentration processes to produce high value-added functional food ingredients from agricultural materials and food processing residues are now being recognized as one of the most important technological needs by agri-food industries. The challenge is to develop “organic-solvent free” “green” extraction technologies to meet food safety regulations and to economically preserve the bioactivity of health-promoting compounds. In recent years, technologies such as supercritical fluid-based extraction (SFE) processes have drawn much attention by extracting high-value compounds and opening new opportunities for innovative food products.   For the industrial application of SFE-CO2 technology, there are a number of key technical issues that must be extensive studied.  

Objectives: The Internship project is “Development of ‘organic-solvent free’ ‘green’ extraction processes by supercritical fluid-based technologies to produce health-promoting functional food ingredients from agricultural plant material”: 
(a). development of an optimum supercritical fluid extraction to provide high selectivity, solubility and yield, bioactivity stability; (b).Determination of solubility of extracted components in supercritical fluid at different operation conditions used in the extraction; 

Value of the project for Canada and China: 
In recent years, the double-digit growth in the use of natural products in Canada shows a strong interest by Canadians in improving their health through their diet. Food companies are developing and marketing functional foods and ingredients as key drivers in their global business strategies. To achieve the goal for functional foods and ingredients that are free from chemical additives and residues, an “organic-solvent free” “green” separation/extraction process by supercritical-CO2 fluid –based technology (SFE-CO2), must be developed, optimized, and fully exploited to produce the functional foods demanded by consumers without leaving toxic chemical residues in the food.  

AAFC has considered development of functional foods by novel separation technology area priority research area, and given full support in equipment, infrastructure, and research funding.  Dr. Shi and his research team have launched projects related to extracting lycopene from tomatoes and autumn olive, β-carotene from pumpkin, sweet potatoes, apricots, and some berry fruits, etc. He established collaborations with Heinz Co., Joseph Natural Products. Separation equipment such as supercritical CO2 fluid extractors (both 2L and 500mL), microwave solvent extractor (500ml), molecular distillation separation apparatus (2L), and membrane separation equipment is available in Guelph. Advanced analysis facilities such as HPLC, GC, LC-Mass, GC-Mass, chemiluminescence meter, etc. are also available. This team at AAFC has internationally recognized scientific expertise, is world class with broad experience, international reputations, and significant influence.

Ph.D. candidates have the opportunity to work together with our research team to study separation/extraction process and technology, the natural antioxidant properties of functional food ingredients.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship project: “Development of “green” extraction process to produce high-value functional food ingredients from agricultural materials”

Material: Carotenoid-rich materials: tomatoes, pumpkin, sweet-potato, carrot, olive autumn, apricot.  

Methods:

1).Design and optimize process conditions to extract carotenoids from selected carotenoid-rich materials by using SFE-CO2 equipment (500mL and 2L),         

2). Modifiers (Co-solvents) design: for food safety purposes, water, ethanol, or food-grade-oils are used as co-solvents. 

3).Optimization of operation parameters: to establish an optimized operation condition, experiments will be conducted to determine the effect of extraction parameters and conditions such as pressure, temperature, moisture level, particle size, CO2 flow rate, co-solvent, etc. on extraction yields and selectivity of the targeted component. 

4). Quality control of carotenoid-rich functional ingredients.

Work Plan and Outputs:

The schedule of the major steps involved in this project is as follows.

a) to review references and prepare experimental plan (1 -2rd month)

b) to optimize operating condition for extracting selected materials, (3-4th months)

c) to study effects of pre-treatments on yield of extracted products, (5-6th month)

d) to determine solubility, mass transfer coefficients, and other engineering properties of extracts under different conditions, (6-10th month)  

e) to determine stability of bioactivity of caroteniod-rich functional foods under different conditions, (9-11th month) 

f) to develop optimal process condition and process modeling, (9-11th month)

g) to prepare final report. (11-12th month)

Ph. D. Students with background of food engineering, chemical engineering, food science and technology, food biochemistry, food biotechnology will well fit in this project.  They will be well –trained through the lab work activity and to gain sound knowledge, skill and to learn experimental methodology.  We are confident that the project will be well profitable for both China and Canada, and such research and collaborative demands are very high.


	PROJECT ID: 2009_Guelph_05
	
	Return to the List

	PROJECT TITLE: Mechanism of Action of Pre-biotics and Pro-biotics

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Magdalena Kostrzynska
	Email: kostrzynskam@agr.gc.ca     

Phone: 1-519-780-8022

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Magdalena Kostrzynska, Molecular & Cellular Biology Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientist: Dr. Susan Tosh, Dr. John Shi, Dr. Chris Young

University partners:  Dr. Keith Warriner

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	This project is part of AAFC’s ongoing research on mechanism of prebiotic and probiotic action.

Probiotic bacteria have been a part of human nutrition for centuries, however in recent years they have been more closely studied for their potential to improve human health and treat disease. Although the concept of probiotics (live microorganisms which when administrated in adequate amounts confer a health benefit on the host) has been widely accepted, the mode of action and the molecular and cellular mechanisms underlying the probiotic effects remain largely unknown. There is also an urgent need to further explore health promoting effects of dietary fibres (prebiotics) and mixtures containing prebiotics and probiotics.
The overall long term objective of a proposed collaborative project is to gain a better understanding of the mode of action of dietary fibres and probiotics to provide scientific basis for the development of successful pre-probiotic preparations.
Objectives:
1) To investigate the effect of dietary fibres such as soy oligosaccharides and oat beta-glucan on the growth rate of probiotics.

2) To study the effect of dietary fibres on short-chain fatty acids production by probiotic bacteria.

3) To investigate using in vitro cell cultures and real-time PCR immunomodulatory effects of probiotics and selected dietary fibres.
Value of the project for Canada and China:
This project will provide one of the few comprehensive investigations focussing on the mechanism of action of probiotics and mixtures containing dietary fibres and probiotics. The results of our investigations will put scientists in Canada and China (in collaboration with industry partners) in a better position to design and introduce new improved pre-probiotic preparations. The findings could also lead to creation of new dietary approaches to improve the composition of the beneficial flora and therefore reduce the risk of disease in Canadian and Chinese populations. As such, probiotic bacteria could be used to produce fermented foods or added to traditional foods to improve their health promoting properties. In addition, since crops such as oats and soybeans are excellent source of potential prebiotics, this research has potential to increase economic opportunities for agriculture and agri-food sector in Canada and China. These include development of products and processes which add value to the commodity food chain and improve farmers’ investment returns.

Outcome expected:
This project will support research leading to the development of new bio-products contributing value to the agriculture bio-economy. This collaborative project will bring together researchers from Canada and China with theoretical and practical knowledge able to address issues related to functionality of dietary fibres, prebiotics and probiotics in health. Our goal is to facilitate the transfer of new knowledge and commercialization of new pre-probiotic products to increase value within the food chain.



	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Experience in molecular biology is prerequisite for this internship. Successful candidate will be a part of a multi-disciplinary team of researchers with expertise in microbiology, molecular biology, nutrition, carbohydrate chemistry and natural product analytical chemistry. It is expected that student will gain experience in microbiological methods, tissue cell culture techniques, real-time PCR, High Performance Liquid Chromatography (HPLC) and mass spectrometry. Graduate student will also be gaining first hand experience in collaborating and interacting with governmental and university researchers in Canada. Meetings will be held every week to coordinate research activities, monitor progress and transfer information. This will provide an intellectually stimulating and challenging research environment leading to excellence in research and to joint publications and conference presentations.


	PROJECT ID: 2009_Guelph_06
	
	Return to the List

	PROJECT TITLE: Development of novel encapsulation platform for target delivery of antimicrobial agent

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Qi Wang
	Email: wangq@agr.gc.ca    

Phone: 1-519-780-8029

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Rong Cao, Structure & Function Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientist: Dr. Joshua Gong, Dr. Parviz Sabour

University partners:  Dr. Babak Sanei, University of Guelph

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Bacterial adherence to host tissue is regarded as a critical initial step for colonization and infection. The mammalian cell surface is known to be coated by a layer of carbohydrate molecules attached usually to lipids and proteins which plays important role in cell-cell recognition, adhesion and thus pathogen-cell interaction. Evidence shows that the binding of E. coli and Salmonella to epithelial cells of the intestine is mediated by a mannose-specific, lectin type substance present on the surface of bacterium, which binds to the mannose-like residue site on the epithelial cell. Adhesion receptors such as fucosylated, galactosylated, lactosylated saccharides have also been reported. Therefore, mannose containing substances may either specifically inhibit bacterial adherence or displace adherent bacteria from the epithelial cell surface, most probably by interaction with the mannose-binding sites of the bacteria. Animal studies have demonstrated that Salmonella colonisation was reduced in broilers given a diet supplemented with lactose, mannose or mannose-olligosaccharides.  This has led to the development of antiadhesive therapeutics against bacteria and viruses by displaying carbohydrate on flexible polymers. 

Grounded on this concept, the objective of the project is to screen mannose-like receptor analogues or other substances that have great affinity to Salmonella and then incorporate them into the encapsulation matrix or the surface of microcapsules loaded with antibacterial agents. It is expected that the microcapsules prepared in this way would have enhanced affinity to selected pathogens. This may not only reduce pathogen adherence to intestinal mucosa cells, but also increase the relative concentration of pathogens in the vicinity of microcapsules, which in turn increase the opportunity of contact between pathogens and the antibacterial agents released from the microcapsules. 
The outcome expected with the completion of the project is to develop a novel encapsulation technology for protection and maximising the antibacterial activities of antimicrobial agents as alternatives to antibiotics. Significant reduction of food-borne pathogens in food animal products would not only improve food safety but also take a major step to enhance consumer confidence on the safety and quality of pork and poultry products, therefore, securing our national and international markets.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student should be registered as a Ph.D student in a Chinese University covered by the MOU with MOE. The student should be proficient with both oral and written English. The student needs to have basic training and experience in a microbiology lab. The student should also have some basic knowledge of polysaccharides structures and functional properties. The internship will provide opportunity to learn skills and knowledge in the development of various encapsulation techniques for bioactive agents; to study the host-pathogen interactions and to participate in seminars and meetings in AAFC labs and University of Guelph.     


	PROJECT ID: 2009_Guelph_07
	
	Return to the List

	PROJECT TITLE: Processing and Characterization of Dietary Fibre from Agricultural by-products

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Steve W. Cui
	Email: cuis@agr.gc.ca     

Phone: 1-519-780-8028

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Steve W. Cui, Structure & Function Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientist: 
University partners:  Dr. T. Graham and Dr. H.D. Goff, University of Guelph

Industry partners: Phillip Hydrocolloid Research Centre, Wales, UK

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives: 

1) to identify and develop processing technologies for natural polysaccharides as dietary fibre and hydrocolloids. 

2) to characterize the molecular structure and functional properties of natural polysaccharides

3) to evaluate the bioactivities of these natural polysaccharides, such as anti-tumor, anti-inflammatory and immune moderating properties;

4) to evaluate the extracted natural polysaccharides as dietary fibre: release of constipation, reduce of glycemic index, cholesterol reduction, fermentation in digest systems and  effect on gut microbial flora 

Value of the proposed project: 
The proposed research will be part of the Dr. Cui’s A-Base project. This project will (1) develop new technology or improve existing ones to produce dietary fibres from agriculture products.  (2) Add value to agriculture products produced from Canada and China. (3) improve the understanding the mechanism how dietary fibre providing health benefits to human; (4) Pending project success, this project will essentially lead to the development of a dietary fibre industry in Canada and China. It is expected to bring significant socioeconomic benefits to both Canada and China by improve the health and wellness of the people and creating jobs in both countries.

Expected outcomes: 

The proposed research will (1) generate new knowledge on the structure –function relationships of dietary fibres from agricultural products. (2) result in the development of new value-added food – high fibre food products; (3) could result in patentable technology, and certainly, scientific publications, (4) training of highly qualified personnel.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student should be registered as a Ph.D. student in a Chinese University covered by the MOU with MOE. The student should be proficient with both oral and written English. The student should also have some basic knowledge of polysaccharides: structures, extraction processes and functional properties. The internship will provide opportunity to learn skills and knowledge.

The candidate should be currently registered in a PhD program in the area of food chemistry holding a Master degree or equivalent training in such disciplines. The candidate will pass English test and efficient in both oral and written communications in English. The candidate will be working in Dr. Cui’s laboratory learning methods for determining the structure and functional properties of natural polysaccharides using techniques such as 2D NMR, methylation analysis, rheometry and light scattering. Interactions with University of Guelph will allow the students to expose to facilities and expertise in Canadian Universities.


	PROJECT ID: 2009_Guelph_08
	
	Return to the List

	PROJECT TITLE: Enhancement of  Microbial Safety of Fresh Produce Vegetables with Naturally Occurring Antimicrobial Activities

	Internship location in Canada:
	Guelph Food Research Centre,

Guelph, Ontario
	Internship Duration:

24 months

	Contact: Ting Zhou
	Email: zhout@agr.gc.ca     

Phone: 1-519-780-8036

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Guelph Food Research Centre, 

93 STONE RD. W., GUELPH, ON, CANADA N1G 5C9

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Ting Zhou, Food Preservation Technologies Team

The Science Director: Dr. Michèle Marcotte

Other AAFC scientist: Dr. J. Chris Young

University partners:  Prof. Keith Warriner; 

Industry partners: PriPack Inc.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background:
Escherichia coli O157:H7, Listeria monocytogenes and Salmonella species are important causal agents of food-borne diseases, and are severe food safety risks.  The most recent outbreaks related to contamination of lettuce have further proved that fruit and vegetables are also very vulnerable in contamination by these pathogens although they are often present in animal products.  As the demand in fresh produce of fruit and vegetables has been increasing significantly in both Canada and China, techniques to ensure the safety of the produce are needed urgently.  Many fruit and vegetables themselves contain antimicrobial compounds, including volatiles; discovery and utilization of the active compounds may result in suppression of pathogens on the produce.  In addition, the native microflora established on fruit and vegetables may have both antagonistic properties against spoilage microorganisms and inhibitory activities toward food-borne pathogens. Identification of the beneficial microorganisms and manipulation of the microflora favouring the beneficials may control both the spoilage and potentially contaminated pathogenic microorganisms.  Therefore, naturally occurring antimicrobial activities may be developed into effective, economical and also environmentally sound measures for enhancing safety and prolonging shelf life of fresh produce.

Objectives and research approaches:
The goal of the research is to develop innovative strategies for enhancing microbial safety of fresh and minimally produced vegetables based on the utilization of naturally occurring antimicrobial activities in product processing, packaging and handling. The specific objectives include: 

1). To identify chemicals antimicrobial activities in vegetable.        

Vegetables used for salad bag preparations such as lettuce, spinach, carrot, onion, tomato mushrooms and spicy plants will be tested for their antimicrobial activities against the targeted pathogens.  Extracts of the plant tissues will be tested for their inhibitive effect on the growth of the pathogens using a microbial growth analyser “BioScreen”. For volatile compounds, the pathogens will be incubated with plant tissues in capped containers. 

2). To study the correlations between the chemical profiles/concentrations and the antimicrobial activities.

The chemical profiles of the vegetables with antimicrobial activities will be analyzed with HPLC, GC, Electronic noise, GC-MS/LC-MS. The vegetables will be incubated under conditions varied in temperature, packaging materials, and lighting periods, etc. The responses of the antimicrobial activities to changes in chemical profiles/concentrations will be determined to find the conditions resulting in maximum antimicrobial activities.   

3). To determine microflora of various vegetables.  

The types and populations of microbes, bacteria and fungi, will determined with both conventional microbiology method e.g. dilution plating, and molecular techniques, such as DGGE and gene sequencing. 

4). To understand the interactions between natural microflora and the potential pathogen contaminates. 

The vegetables, washed (sterilized) and not washed, will be spiked with a genetically marked, e.g. GFP, pathogen, and incubated under various conditions. The dynamic changes of the pathogen population and natural microbial populations will be monitored using real time PCR and DGGE methods.  The microflora and the conditions which provide the most suppression against the pathogens will be selected for further studies.

5). To develop models for the utilization of naturally occurring antimicrobial activities.   

Based on the results obtained from the objectives 1-4 and consumer preferences,  vegetables with strong antimicrobial activities will combined into different models varied in vegetable species, ratios, packaging and storage conditions.  These models will be evaluated for antimicrobial chemical compounds, dynamic changes of microflora, pathogen survive, shelf life and product quality.   

Duration and work plan: 

The research proposal is for 24 months:

Objective 1.  5 months; Objective 2.  3 months; Objective 3.  5 months; Objective 4.  5 months; Objective 5.  6 months

Outcome expected:
This research will pave the scientific foundations for potential utilization of naturally occurring antimicrobial activities in reducing risks of pathogen contaminations in fresh vegetable produce. It is expected to publish 3 scientific papers in antimicrobial compounds in vegetables, microflora and their interactions and effectiveness of naturally occurring antimicrobial activities in reducing risks of pathogen contaminations, respectively. The research will contribute to scientific knowledge in antimicrobial chemicals, plant microbial ecology, and also contribute to technical baseline data needed for future industrial applications.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	A student in molecular microbiology or a closely related field, such as plant pathology/physiology, and biology etc. 

The research requests multidisciplinary stills, which provide the student various opportunities of building her/his knowledge and experience in different areas including, chemical analyses, microbial ecology, molecular biology, fresh vegetable processing.
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	Return to the List

	PROJECT TITLE: Novel N management strategies to reduce N losses to the environment though leaching and denitrification and to improve soil quality and crop productivity

	Internship location in Canada:
	Greenhouse and Processing Crops Research Centre,

Harrow, Ontario
	Internship Duration:

24 months

	Contact: Craig Drury
	Email: druryc@agr.gc.ca     

Phone: 1-519-738-1266

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Greenhouse & Processing Crops Research Centre, 

2585 COUNTY ROAD 20, HARROW, ON, CANADA N0R 1G0
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Craig Drury, Soil Biochemist, Environmental Health

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. Xueming Yang, Dr. Dan Reynolds, and Dr. Jingyi Yang

University partners:  

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	In Ontario, nitrogen (N) fertilizer rates for corn production are normally based on the targeted yield, with adjustments to allow for other N inputs, such as legumes and manure. The reason for this is that the soil N tests are not currently able to account for amount of N mineralized from the organic N fractions in soil (including also organic N in manure and/or legume residues).  Our on-going soil residual N indicator project includes a verification study in which over 140 farmer’s fields were sampled in 2005 to a 60 cm depth.  The inorganic nitrogen content of these soils was 38 kg N ha-1 at the end of the growing season in Ontario. Over 10% of sampled fields had inorganic N contents which were greater than 100 kg N ha-1 in soil after harvest. This implies that farmers could reduce their N fertilizer inputs and/or apply fertilizer N/manure to adjacent fields.  When too much N is added to a given field, not only is it not economical but the high inorganic N remaining in soil is a substantial environmental risk to both air (denitrification losses) and water (nitrate contamination of surface and groundwater). 

When fertilizer N is applied to soils, a substantial proportion (10-20%) of the N is immobilized into organic forms such as proteins and amino sugars. As the microbes die and decay, part of the biomass N is released as NH4+ through the process of mineralization. There is growing evidence that long-term application of N fertilizers promotes the buildup of rapidly mineralizable N (amino acids and amino sugars) in soils, and may reduce crop response to further applications of fertilizer N. A very highly significantly negative correlation was obtained in Illinois relating soil amino sugar content to fertilizer-N response, which suggests that this form of organic N is readily mineralized during the growing season.

The objectives of this study are to 1) test and develop a procedure of recovering labile N (particular amino sugar-N) from agricultural soils under conventional and conservation management in Ontario and 2) test crop (maize) responsiveness to N fertilization based on this labile fraction of soil organic N.

Value of the project for Canada and China: This project will improve N fertilization practices and protect the environment in Canada and China through the development of improved N recommendation procedures which account for the mineralization of organic N. 

This project will involve the train of a Chinese graduate student.  The research will involve soil organic N fractionation from soils under conventional and conservation tillage management. Project activities will benefit the potential student not only in research methodology but it will also give the student first hand knowledge about conservation tillage/crop rotation practices with the objective of obtaining a balance between crop production and environment quality. The knowledge will help the China improve the productivity and environmental management of farmland in northeast provinces where the soil, climate and cropping are similar to the conditions in Southern Ontario.
加拿大安大略玉米氮素需用量通常是根据目标产量确定，并依此调整生物固定和厩肥中的氮。不对玉米实施施肥建议的原因是土壤硝态氮测定不能反映土壤有机氮库在作物生长期间矿化的氮。为对加拿大农田土壤残留氮指标的研究结果进行验证，我们在2005年秋收后采集140农场的田间土壤(60cm)，结果表明，玉米秋收后有相当数量的无机氮素残留于土壤(平均38kg/ha)，其中有10%的残留氮量超过100kg/ha。这说明农民可以减少氮用量，或将氮肥施用到邻近更需要的土壤上。当施氮量超过特定产量目标下作物需要时，不仅不经济，同时大量的无机氮在土壤中残存也会导致环境问题，如反硝化引起大气氧化亚氮增加和硝态氮污染地表和地下水体。
肥料氮施入土壤后将有相当比率的无机氮素(10-20%) 转化固定为有机态氮素，如氨基酸和氨基糖。 随着土壤微生物的死亡和分解，部份生物氮将在矿化分解中以铵态氮形式释放到土壤中。越来越多的证据表明长期施用氮肥会促进土壤中易矿化氮(氨基酸和氨基糖)的累积，进而减弱作物对施用氮肥的响应。伊利诺依州的研究表明氮肥效果与土壤氨基糖水平呈极显著付相关，说明这种形式的有机氮在作物生长期间极容易矿化。
项目目的：本研究的目的是1)尝试可以有效定量适合安大略常规和保护性耕作管理下土壤容易矿化氮，特别是氨基糖的实验方法；2)基于土壤易矿化氮水平探讨作物(玉米)对氮肥的响应。
项目对加中两国的价值：通过研发强调有机氮(如氨基糖)的氮肥施用技术，本研究将改善加拿大和中国农民氮肥施用实践并保护环境。
本项目可以培训中国学生，为中国学生提供同时研究常规耕作和保护性耕作管理下土壤易矿化有机氮的机会。研究中，学生不仅在科学研究上受益，同时可直接接触和了解保护性耕作和合理轮作实践，增加学生在提高农业生产的同时也要保护环境的意识。这些知识和经验将有助于中国东北黑土区农民提高农业生产和保护环境。中国东北地区的土壤、气候和作物生产与南安大略地区极为相似。


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program: To achieve the objectives as mentioned above, this internship program covers the following 2 areas:

1) Soil sample collection: a long-term fertilization study (60+ years), a long-term tillage study (25 years), a crop rotation study involving continuous cropping treatments as well as 2-yr and 3yr crop rotations.  Soils from a range of farm fields in Ontario will also be examined.  2) Determination of amino-sugar using Gas chromatography methods

Expected student qualifications: 1) PhD student in soil chemistry or fertility. 2) Completed soil chemistry and fertility courses as per the requirements of their doctorate program. 3) Knowledge of soil organic carbon and nitrogen dynamics. 
4) Experience in soil chemical analysis techniques and associated instrumentation. 5) Interpersonal skills – team player.

6) Proficiency in both written and oral English.

The benefits to student: 1)
Laboratory experience in a AAFC soil biochemistry laboratory at Harrow. 2) Increased knowledge of agricultural production practices in humid regions of Canada. 3) Appreciation of the balance between crop production and environmental quality. 4) Increased knowledge of research methods including statistical considerations. 

5) Opportunity to improve verbal and written English skills.
项目内容：为实现上面的目的，本项目包括如下研究工作(1)土壤样品采集。实验田包括Woodslee长期施肥试验(60年+)；长期耕作试验；长期轮作试验，包括连作和2年及3年轮作作物。也将采集安大略省内不同地区的农田样品。(2) 氨基糖的气相色谱测定方法的确定。
对学生的期望条件：1) 土壤生化/土壤肥力领域的博士生; 2) 完成课程计划规定的课程内容; 
3) 土壤有机碳氮研究相关的知识; 

4) 良好的土壤生物化学实验技能，掌握仪器分析理论和手段(如能熟练操作气相色谱); 
5) 良好的团组工作能力; 6) 良好的英文写作和听说能力。
对学生益处： 1)参与加拿大农业部Harrow研究中心生物化学实验室工作;  2)体验了解加拿大玉米大豆产区的农业生产实践; 3) 强化学生对在提高农业生产的同时要保护环境的意识; 4)丰富学生的研究技能，包括统计分析; 5)为学生提供提高英文口语和写作能力的机会。


	PROJECT ID: 2009_Harrow_02
	
	Return to the List

	PROJECT TITLE: Plant-based climate management strategy for greenhouse crop production

	Internship location in Canada:
	Greenhouse and Processing Crops Research Centre,

Harrow, Ontario
	Internship Duration:

24 months

	Contact: Xiuming Hao
	Email: haox@agr.gc.ca      

Phone: 1-519-738-1228

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Greenhouse & Processing Crops Research Centre, 

2585 COUNTY ROAD 20, HARROW, ON, CANADA N0R 1G0
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Xiuming Hao, Sustainable Production Systems

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: 
University partners:  

Industry partners: Ontario Greenhouse Vegetable Growers

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective: 
To develop plant-based climate control strategies for improving crop productivity and energy use efficiency in greenhouse vegetable production. 

Value of the project for Canada and China: 
Greenhouse vegetable production, with a farm gate value about $1B is an important and growing segment of the Canadian agri-food industry while China has the largest greenhouse (protected) vegetable production area in the world. Greenhouse is the main source of fresh vegetable supply during the winter and is playing an important role in contributing to the health of Chinese people. With the rising energy price, energy has become the largest cost component in Canadian greenhouse vegetable production, reducing profitability and severely threatening its sustainability. Further more, China is in short of energy and energy conservation, and high energy use efficiency and crop productivity is also a high research priority in China.  Crop tolerance and adaptation to low temperature is essential for greenhouse vegetable cultivation in both Canada and China. With high tolerance to low temperature, heating requirement and the associated fossil fuel consumption can be reduced while greenhouse crop productivity can be increased. This project will explore the natural ability of the plants to tolerate and to adapt to variable environmental conditions to develop dynamic plant-based temperature control strategies for improving energy use efficiency and crop productivity in greenhouse vegetable production. The strategies developed by the project will improve the sustainability and competitiveness of the Canadian and the Chinese greenhouse industry by increasing vegetable yield and quality and energy use efficiency, and by reducing the emission of CO2 (greenhouse gas) and air pollutants into the atmosphere (from the use of fossil fuels).

Outcome expected: 
The research project is expected to generate dynamic plant-based climate control strategies for increasing greenhouse vegetable yield and quality, and energy use efficiency. The research is also expected to generate new fundamental information on 1) the mechanism of crop tolerance and adaptation to low and high temperature stress and 2) greenhouse and plant microclimate.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The Internship: 
During the period of the internship, the PhD student is expected to conduct both growth chamber and greenhouse experiments to determine the threshold of the greenhouse vegetables to tolerate low and high temperatures and to explore the mechanism on crop tolerance and adaptation to low and high temperature stress. Dynamic temperature control strategies based on crop response (photosynthesis and yield) to temperature will be developed and evaluated under semi-commercial conditions. Various nutrient and crop management strategies will be developed to increase crop tolerance to temperature stress and to maximize crop productivity under dynamic climate. The effects of the new temperature strategies on greenhouse vegetable growth, leaf gas exchange and chlorophyll fluorescence, fruit yield and quality, microclimate, and energy use efficiency will be investigated. A photosynthesis-model-based temperature integration strategy may be developed depending on the progress of the research project.

Expected student qualifications: 
Excellent knowledge and training in plant physiology or horticulture or agronomy, good English communication and interpersonal skills. Skills or experience with greenhouse vegetable/crop cultivation, statistical analysis, leaf gas exchange and chlorophyll fluorescence measurements, modelling, and climate monitoring are definitely an asset.

Benefits to student:  
The PhD student will be exposed to and can learn modern greenhouse climate control technology, techniques for evaluating crop tolerance to temperature stress such as leaf gas exchange and chlorophyll fluorescence, on-line automatic data acquisition systems for microclimate monitoring, plant growth, and modelling, and the advanced Canadian greenhouse vegetable cultivation technology. It will significantly improve the student’s knowledge and skills in environmental stress physiology, environmental physics, greenhouse climate control, and sustainable/protected crop production systems.


	PROJECT ID: 2009_Harrow_03
	
	Return to the List

	PROJECT TITLE: Management Practices Affects on Soil Organic Carbon and Nitrogen Properties and Agricultural Sustainability

	Internship location in Canada:
	Greenhouse and Processing Crops Research Centre,

Harrow, Ontario
	Internship Duration:

24 months

	Contact: Xueming Yang
	Email: yangx@agr.gc.ca      

Phone: 1-519-738-1292

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Greenhouse & Processing Crops Research Centre, 

2585 COUNTY ROAD 20, HARROW, ON, CANADA N0R 1G0
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Xueming Yang, Environmental Health

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. Craig Drury, Dr. Dan Reynolds and Dr. Jingyi Yang

University partners:  

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Soil organic carbon and nitrogen play a key role in soil quality and agricultural sustainability. The objective of this program is to provide a PhD student a chance to study the impacts of agronomic management practices (tillage, rotation, fertilization, manure addition, and cover crops) on soil organic C and N dynamics and sequestration. Various techniques will be used to fractionate the soil organic C and N. The soil organic C and N fractions will be linked to the management and the soil physical properties (mainly soil macro- and micro-porosity) to study the relationship among those parameters. 

The proposed research will help the student to understand the mechanisms by which fine-textured soils are likely to act as C and N sinks. Equally important, the linkage of soil organic C and N dynamics as well as the effect of management practices on C and N dynamics to soil porosity will provide a new focus in studying the mechanism of soil organic matter dynamics and sequestration. Results from this study would apply to the regions with the similar soil and climatic conditions in Canada and China.  The results for fine textured soils would also help to improve algorithms used in C and N models. 

Value of the project for Canada and China: 
This project will improve understandings of long-term agronomic management impacts on soil C and N dynamics and sequestration of heavy-textured soils in south-western Ontario. Results may help Chinese farmer adopt the best management practices used by Canadian farmers to halt soil degradation and desertification. 
The student involved in this program has the opportunity to learn first hand techniques and knowledge about soil organic C fractionation and dynamics, as well as soil porosity determination. The study also provides the student an opportunity to evaluate the impacts of various agronomic practices on crop production and soil fertility.
研究目的：农艺措施影响土壤有机碳氮的性质和数量，进而影响土壤持续生产能力和环境质量。
加拿大农业部Greenhouse & Processing Crops Research Centre拥有多个田间试验， 研究耕作、施肥、轮作、有机物料和覆盖作物对土壤性质和作物生产的影响。本项目旨在为入选学生提供一个研究农艺管理方式对土壤有机碳和氮影响的机会。本研究将土壤有机碳和氮区分为不同组分，研究不同组分有机碳氮的分布特点及其与管理措施和土壤物理性状的关系。
本项研究有助于理解特定管理方式对安大略西南部粘质土壤碳氮质和量的影响机制。同样，将土壤有机碳氮和土壤物理性状结合研究将为本研究中心在农业措施和持续农业领域开拓新的研究方向。研究结果对加拿大和中国相似条件地区的农业生产有借鉴意义，同时，也将有助于为构建粘质土壤有机碳氮模型提供参考。
项目对加中两国的价值：本项研究将有助于从理论上理解长期施肥和轮作对加拿大南部粘质土壤有机碳和氮质和量的影响机理。加拿大的经验有助于中国在最佳农艺措施开发实践中借鉴，特别对土壤退化和风沙化严重地区有意义。本项目可以培训中国学生，为学生提供学习和实践土壤有机碳氮分组和土壤孔隙测定的机会。研究中，学生不仅在科学研究上受益，同时可直接接触长期定位实验，加强学生在保持和提高农业生产的同时也要维持和提高土壤可持续利用的的意识。学生学习和接触的知识和经验有助于中国合理利用土壤资源，改善生产水平，保护环境。


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program: 
This program provides an experimental and theoretical framework to determine the soil organic C and total C in heavy-textured soils and their quantity/quality relative to soil organic C and N dynamics and stability. We hypothesized that management practices not only influence crop yields but also the C and N in three different soil fraction pools (particulate organic C and N pool, a silt protected C and N pool, and a clay-protected C and N pool) and C and N in difference size aggregate fractions. We further hypothesize that C and N are protected differently in different particle size and aggregate fractions, which are closely related to soil porosity. We will integrate field sampling and laboratory analyses to investigate how management and soil porosity affect each of the three soil organic C and N pools, and the results will also be compared to the C and N pools in adjacent virgin soil. Our work has potential to provide the knowledge necessary to integrate each compartment into a cohesive model. Field sampling will be structured to test a number of hypotheses relating to factors influencing soil C and N. An innovative approach will be used to assess how management practices affect soil C and N stability and sequestration in different particle and aggregate size fractions. The graduate student will participate in soil sample collection, sample preparation (ultrasonic fractionation and dry sieving fractionation), C and N determinations, and soil porosity determination. 

Expected student qualifications: 1) A PhD student in soil biochemistry, soil fertility, or natural resource and environment science; 2) Complete courses study required for PhD program; 3) Knowledge of soil organic matter dynamics; 4) Analytical emphasis and extensive instrumentation background; 5) Knowledge of lab incubation techniques and gas chromatograph analysis; 6) Knowledge of soil physical property determination, mainly soil water and soil porosity characteristics; 7) Interpersonal skills to work as team; 8) Student from an area having similar soil, climate, and cropping conditions as that in southern Ontario.  This will help as far as tech transfer is concerned; 9) English Language Proficiency.

The benefits to student: 1) The student will be involved with a team of scientists who conduct research in soil, water and air quality at Harrow Research Centre; 2) The student will experience modern agricultural practices in North America. 3) The students will experience the importance of balancing crop production and environmental quality. 4) This program will help to enriching the student’s research skills; 5) This program will also help the student improve his/her English language skills.
项目内容：本项目将理论与实验结合探讨粘质土壤有机碳氮的质和量问题及其对土壤碳固定的影响。我们假设农业管理措施不仅影响作物产量，同时也影响不同土壤粒级颗粒和土壤团聚体中的有机碳氮质和量。我们同时假设土壤有机质在不同粒级颗粒和团聚体中受到的保护程度不同，同时与土壤孔隙特性密切相关。我们将在田间采样、实验室分析基础上管理措施和土壤孔隙特性对土壤有机碳氮的影响，同时将耕作土壤的结果与自然土壤相比。综合评价管理措施对不同粒级土壤颗粒和团聚体中碳氮质量的影响机制。学生将参与土壤样品采集、有机碳颗粒和团聚体分组、有机碳氮和土壤孔隙特性的测定。
对学生的期望条件：1) 土壤生化/土壤肥力领域的博士生; 2)完成课程计划规定的课程内容; 3)土壤有机碳氮研究相关的知识; 4)良好的土壤生物化学实验技能，掌握仪器分析理论和手段(如能熟练操作CN元素分析仪气相色谱); 5)良好的土壤培养实验知识和技能，掌握气体取样和分析方法; 6)良好的团组工作能力; 7)良好的土壤物理性状测定技能，如土壤水分特性和土壤孔隙特性的测定; 8)来之于同安大略土壤、气候和作物栽培条件相似地区 - 这会有助于技术推广; 9) 熟练的英语读写听说技能

对学生益处：1)
参与加拿大农业部Harrow研究中心与土壤、水和大气质量相关的研究工作; 2)体验了解北美洲现代化的农业生产实践; 3) 强化学生对在提高农业生产的同时要保护环境的意识; 4)提高学生的研究技能，包括统计分析; 5) 为学生提供提高英文口语和写作能力的机会


	PROJECT ID: 2009_Harrow_04
	
	Return to the List

	PROJECT TITLE: Molecular genetics of soybean quality and biotic stress resistance

	Internship location in Canada:
	Greenhouse and Processing Crops Research Centre,

Harrow, Ontario
	Internship Duration:

24 months

	Contact: Vaino Poysa
	Email: poysav@agr.gc.ca      

Phone: 1-519-738-1260

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Greenhouse & Processing Crops Research Centre, 

2585 COUNTY ROAD 20, HARROW, ON, CANADA N0R 1G0
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Vaino Poysa, Plant Breeder – Soybeans, Sustainable Production Systems

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. Kangfu Yu, Dr. Lorna Woodrow and Dr. Ray Cerkauskas

University partners:  Dr. Istvan Rajcan, Dr. Gary Ablett, Dr. Milena Corredig

Industry partners: OSG

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives: 

(1) To improve understanding of genetic control of disease and insect (aphid) resistance and seed quality traits in soybeans and develop molecular markers (MM) that are useful for marker-assisted selection (MAS) soybean, 

(2) To clones genes controlling response of soybeans to aphids and pathogen stresses.  

(3) To clone regulatory genes controlling protein subunit deposition in soybean.

Value: 
The knowledge, MMs and cloned genes developed from this project could be used by Chinese and Canadian researchers to develop more disease resistant and better quality soybean cultivars. The exchange of germplasm which would be an integral part of this project should be mutually beneficial for both countries.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will be integrated into the AAFC research program to enhance the soy innovation chain for food quality, nutrition and safety.  The student will conduct experiments in genetics and plant molecular biology under direct supervision of the scientist and other members of the Harrow team, providing both theoretical and practical training to the student. 
The successful candidate must be fluent in English and have a solid basic training in molecular biology and plant breeding. 
In conjunction with the Chinese supervisor, we will develop a research project to be conducted jointly in Canada and China which will enable the student to 1) complete a Ph.D. thesis 2) publish research results in international scientific journals, and 3) be well trained to contribute independently to a progressive breeding program.


	PROJECT ID: 2009_Harrow_05
	
	Return to the List

	PROJECT TITLE: Nutrient and Water Management for Sustainable Agricultural Production

	Internship location in Canada:
	Greenhouse and Processing Crops Research Centre,

Harrow, Ontario
	Internship Duration:

24 months

	Contact: Tiequan Zhang
	Email: zhangt@agr.gc.ca      

Phone: 1-519-738-1269

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Greenhouse & Processing Crops Research Centre, 

2585 COUNTY ROAD 20, HARROW, ON, CANADA N0R 1G0
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Tiequan Zhang, (Soil Fertility & Chemistry, Water Quality) Environmental Health

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. C.S. Tan and Dr. Jingyi Yang

University partners: Dr. I. O’Halloran (University of Guelph) 

Industry partners: Mr. G. Patterson (A&L Canada Laboratories)

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Environmental quality has increasingly become an issue, while there has been a significant increase in crop productivity in past 2 decades in China. Documented evidences have clearly shown that the large increases of crop yield are closely related to fertilizer application (over 50%) and water management. However, evidences have also shown that over-fertilization and improper soil water management have led to severe nutrient loss from agricultural land to water resources, due to the lack of sustainable technologies which maximize the crop productivity while minimizing the damages to the environment (soil, water, and air quality). The issue has caused serious concerns not only related to the investment profitability (economy), but also to the social development (sufficient supply of quality drinking water and food) and environmental health. The objectives of the research program include: 1) development of techniques for optimum fertilizers (N, P, K) application in combination with water management (drip fertigation, controlled drainage sub-irrigation, tile-drainage) to maximize crop (field and horticultural) yield and quality while improving water quality, especially with reduction of soil P loss; 2) characterization of P compounds in livestock manures and long-term fertilized and manured soils using chemical and advanced physical approaches (XANES etc.); 3) determination of P transformation and loss pathways in short-term and especially long-term fertilized and manured soils; and 4) development of soil P index for agricultural non-point source (nutrients) risk assessment. 

Value of the project for Canada and China: Agriculture and Agri-Food Canada at Harrow, ON, has extensive in-depth experiences of research on sustainable agricultural production and water-nutrient management. The cooperation studies between Canada and China would (1) enhance the development of innovative technologies for nutrient and water management and sustainable agricultural production systems. These technologies can be adopted by both Chinese and Canadian farmers to increase production profitability and to prevent soil degradation and desertification; (2) promote bilateral understanding and knowledge exchange, and establishment of more effective research network for further cooperation in China; and (3) enhancement of Canada and China’s reputation and leading roles in global agricultural production in a sustainable responsible manner.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The research program at AAFC, Harrow, ON, provides an experimental (well-equipped analytical laboratories and long-term filed plots and availability of advanced instruments, such as XANES) and theoretical platform to determine soil nutrient and water dynamics and to develop new technologies for beneficial nutrient and water management practices. The research work that the student will involve will be under direct supervision of highly qualified scientists. This includes 1) layout field plots, facility set-up, data collection and analyses; 2) laboratory sample analysis using the mostly advanced technologies and instruments (such as FIA auto-analyzer, XANES); 3) attend various research meetings to discuss project progress and to exchange ideas for further research planning; 4) prepare research reports (in English) and scientific publications in internationally highly-ranked journals by closely working with the program team scientists; and 4) complete Ph.D thesis. 

Expected qualification of the student: 1) A Ph.D. student in soil fertility and chemistry, agronomy, or natural resource and environmental sciences; 2) Excellent English skills in reading, writing, and speaking; and 3) A good team player.


	PROJECT ID: 2009_Lethbridge_01
	
	Return to the List

	PROJECT TITLE: Impact of rotating potato, oats and forage on the crop productivity and soil properties in dry land agriculture

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

24 months

	Contact: Surya Acharya
	Email: acharyas@agr.gc.ca      

Phone: 1-403-317-2297

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Surya Acharya, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Qin Chen

University partners: University of Lethbridge and Inner Mongolia Agricultural University 

Industry partners: Potato Growers of Alberta

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	In recent years global carbon cycle and carbon storage capacity has gained world wide importance. Soil respiration and abundance of micro organism in the soil are considered key indicators of soil carbon storage capacity. Before the zero-till and minimum till technology along with proper crop rotations practices were adopted by Canada producers wind and water erosion in dry land area were common. Inner Mongolia of China faces similar problems now. Many years of cultivation and annual crop production has exposed the crop land in China to vagaries of wind and water erosion. Although adoption of zero-till and minimum-till technologies will help stabilize the soil, it may not improve soil or reduce dependence on high value nitrogenous fertilizers for crop growth. The other aspect of improving sustainability of soil productivity and stabilizing soil is crop rotation. In the harsh environment of Inner Mongolia this is major concern but no one has attempted to address this until now. This proposed project will study the impact of rotating annual and perennial crops on crop productivity and soil properties over a ten year period. The effects of water stress on potato, oats and forage crops’ protective enzyme system and yield will also be studied.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Crop rotation study will include two locations Hohhot and Lethbridge; and three crops; potato, oats and alfalfa. Locally adapted cultivars of these crops will be used in this study. Each rotation will be for four years and the treatments would be 1) potato, alfalfa (2 years), oats; 2) oats, alfalfa (2 years), potato; 3) oats with alfalfa (mixed crop for year 1 and year 2 just alfalfa), oats, potato; 4) same as three for first two years, potato for two years; 5) oats (2 years), alfalfa (2 years); potato (2 years), alfalfa (2 years); 6) only oats; 7) only alfalfa; 8) only potato. In the fifth year all plot areas would be seeded to one cereal crop with half the recommended fertilizer to determine the effect of the four year rotation. This rotation experiment should be repeated one more time using the same plots to see long term effect of the crop rotation on crop productivity and soil properties.

The works should be part of a Ph. D thesis. Accomplishment of the research will extend their scientific knowledge and work skills in the area of crop management ans sustainability of crop production.


	PROJECT ID: 2009_Lethbridge_02
	
	Return to the List

	PROJECT TITLE: Molecular breeding for improvement of late blight resistance and resistant starch in potatoes

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

24 months

	Contact: Qin Chen
	Email: chenqi@agr.gc.ca       

Phone: 1-403-317-2289

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Qin Chen, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Benoit Bizimungu

University partners: Northeast Agricultural University, Harbin, China; University of Lethbridge and Inner Mongolia Agricultural University

Industry partners: Potato Growers of Alberta

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Potato is one of the most important food crops in China and in Canada. Late blight (Phytophthora infestans) is the most disastrous disease problem of potatoes worldwide. Antioxidants are important for disease prevents in human being.  Potato starch is the major storage carbohydrate and has a number of characteristics, which make it very suitable for various food and industrial applications. The range of potato starch applications is heavily influenced by the ratio of its two major components: amylose and amylopectin. Amylose has a linear molecular structure and can stack to form packed granules tightly which is insoluble and hard to digest whereas amylopectin has a branched structure that is thus easier to digest. So the higher the amylose content of starch the greater its resistance to digestion, therefore the plants are higher in resistant starch (RS). Resistant starch is a type of dietary fibre; it has impact on weight loss and overall health. Studies show it improves blood sugar control, boosts immunity, and may even reduce cancer risk. Development of high levels of late blight resistance and resistant starch potato cultivars has become a high priority for the Canadian and Chinese potato industries. The new resistance cultivars will provide the new genetic resources and most economical type of sustainable disease control measures, which will contribute for reducing input costs and environmental impact with the use of pesticides. Modification of starch and increasing of levels of resistant starch in potatoes can be achieved by genetic transformation. In this study, late blight resistant genes from wild potato species and biotechnologies will be used to produce new resistant potatoes. The recombinant DNA technology will be used to produce an improved and novel resistant starch in potatoes by the introduction of RNA interference or antisense inhibition of starch synthase genes. Development of late blight resistant potatoes and increase of resistant starch content hold an enormous potential for potato research and for potato industrial and food uses.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Cloning, reconstructing and function analyzing of the genes and promoters related to late blight resistance and starch biosynthesis in potatoes. Expression analysis of resistant genes and starch biosynthesis genes in different development stages of potato tubers. We employ the latest biotechnologies, such as iRNA interference for gene identification, isolation, expression and transformation in potatoes.

The works should be part of his/her Ph. D thesis. Accomplishment of the research will extend their scientific knowledge and work skills in the areas of biotechnologies, DNA and RNA techniques, genomics, molecular and developmental genetics.


	PROJECT ID: 2009_Lethbridge_03
	
	Return to the List

	PROJECT TITLE: Developing potato germplasm with improved resistance to biotic and abiotic stresses

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

12-24 months

	Contact: Benoît Bizimungu
	Email: BizimunguB@agr.gc.ca       

Phone: 1-403-317-2276

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Benoît Bizimungu, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Helen Tai & Dr. David De Koeyer (AAFC-Fredericton); Dr. Larry Kawchuk (AAFC-Lethbridge)

University partners: Dr. Karen Tanino (University of Saskatchewan)

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The project is aimed at developing potato germplasm with improved resistance to biotic and abiotic stresses. The last Review of Potato Breeding and Germplasm Enhancement Research within AAFC has recommended increasing emphasis on the development of eco-potato germplasm for low-input (water- and nutrient-use efficiency) and environmentally sound production practices. The availability of germplasm having resistance to drought and heat will be important in the future when potato growers will be more frequently faced with hot and dry summers owing to global warming. This is also an area of interest for potato research in China, especially for drought-prone areas of potato production. The Lethbridge research Centre provides an excellent location for drought stress-related studies because of the semi-arid environment, and expertise in potato breeding and genetics. A multidisciplinary team of AAFC and University investigators has been assembled to work together on central germplam enhancement effort to improve the abiotic and abiotic resistance of the potato crop.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The 2nd year Ph.D. student will be expected to participate in the screening and characterization of potato germplasm for response to water-deficit or drought-related stresses using field studies and laboratory experiments, and to the development potato germplasm with improved water-use efficiency and/or drought tolerance.


	PROJECT ID: 2009_Lethbridge_04
	
	Return to the List

	PROJECT TITLE: Genetic modifications of cereal genotypes to product value-added starches

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

12 months

	Contact: John Lu
	Email: luj@agr.gc.ca       

Phone: 1-403-317-3302

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. John Lu, Bio-Products and Bio-Processes

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Andre Laorche, Dr. Denis Gaudet and Dr. Francois Eudes

University partners: University of Alberta

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Cereals represent one of the most important economic forces in Canada and China. Starch is the most abundant and renewable polysaccharide in cereals and can be produced cost-effectively in vast quantities by using modern agronomic systems. Our research objectives will be focused on genetic modifications of triticale genotypes to produce value-added starches, such as amylose-free starches (waxy starches) and high-amylose starches (resistant starches), for industrial applications. The experimental approaches will include the RNA interference (RNAi) to artificially manipulate or regulate the gene expression in triticale starch biosyntheses. This research project will turn out measurable and deliverable bioproducts (e.g. waxy and resistant starches) and biotechnology (e.g. the novel delivery system for genetic modification), which can benefit the economy in both Canada and China, and advance our knowledge in plant sciences.
本研究旨在通过植物基因工程改良小黑麦淀粉以提高其工业用途。研究方法包括利用RNA干扰技术调控淀粉合成酶的基因表达以生产蜡质及抗性淀粉。该研究期望获得小黑麦淀粉新类型，这对加快加拿大和中国的农业经济发展具有重要的现实意义。

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The PhD student under this internship program will have the opportunity to employ the latest techniques for studying gene isolation, expression, transient and whole plant transformation, quantitative real-time PCR, antisense or RNAi, and all other ancillary technologies. The student will employ these techniques to isolate and characterize the conserved domains of triticale starch syntheses genes, to construct the expression vectors for RNAi function, to conduct the target gene transformations, to develop transgenic triticale genotypes, and to evaluate the transformants for selection of novel starch properties. He/She will be trained to conceive research objectives, design experimental approaches, conduct the independent researches, and analyze the experimental results. The student is required to have strong communication skills on speaking, reading, and writing in English, and he/she would be expected in preparation and presentation of experimental results at local or national conference and in preparation of a manuscript on the work carried out in our labs.
参加本研究的博士生将利用分子生物学技术分离及鉴定小黑麦淀粉合成酶的基因及片断；组建RNA干扰载体及进行基因转化；选育具有淀粉新类型的小黑麦品系。该博士生将在课题选定，试验设计，研究实施，结果分析等方面接受系统培训。申请者须具备英语听，读，写的基本能力。
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	Return to the List

	PROJECT TITLE: Studies on endosymbiotic bacteria for insect pest control

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

12-24 months

	Contact: Kevin Floate
	Email: floatek@agr.gc.ca       

Phone: 1-403-317-2242

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Kevin Floate, Environmental Health - Biological control of insect pests

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Héctor Cárcamo, Lethbridge, AB; and Dr. Paul Fields, Winnipeg, MB

University partners: Dr. Steve Perlman, University of Victoria, Victoria, BC

Industry partners:

	B – Project Description: objective, value of the project for Canada and China, Outcome expected

	Objective:  To develop knowledge, methods and tools to use endosymbiotic bacteria (i.e., Wolbachia, Arsenophonus, Cardinium) for insect pest control.
Value:  Alternatives are needed for chemical insecticides.  Insect pest species routinely develop insecticide resistance, fewer replacement products are being developed, and chemical residues have potential adverse effects on consumers and on the environment.  Symbiotic bacteria are common in insects and spiders and can have profound effects on their host’s reproduction.  Research on these bacteria provides exciting and novel new opportunities for insect pest control and addresses the need for alternatives to chemical insecticides.
Outcome Expected: 1) scientific training for a PhD student to pursue studies on symbiotic bacteria to control insect pests in China. 2) development of future collaborations on symbiotic bacteria among researchers at AAFC, Canadian universities, and Chinese institutions. 3) publication of a scientific paper to identify the prevalence and type of symbiotic bacteria in pest and beneficial arthropods (insects, spiders) from Canada and China. 4) publication of a scientific paper to document the effect of symbiotic bacteria in one or more pest species.
目的：探索利用共生菌（如Wolbachia, Arsenophonus, Cardinium）防治害虫的理论、实验方法和实践。
项目意义：农药残留对消费者及环境均存在潜在的不利影响，因此，我们必须寻找化学农药的替代品用于害虫防治。农业害虫的抗药性呈日益增加的态势，而目前只有较少的农药替代产品被推出。共生菌普遍存在于昆虫和蜘蛛体内，对宿主的生殖有深远的影响。对共生菌的研究为农业害虫的防治提供了令人振奋和全新的途径，为化学杀虫剂的替代提供了一个很好的选择。
预期目标：1) 通过一定的培养和训练，使中国的博士研究生能够在中国开展利用共生菌防治害虫的研究工作；2) 将来，在AAFC成员、加拿大高等院校与中国的研究机构之间，就有关共生菌的研究与利用方面开展广泛的合作与交流；3)发表学术论文2篇，其中1篇内容涉及鉴定与识别加拿大和中国的害虫及有益节肢动物（昆虫和蜘蛛）体内共生菌的检测、类型鉴定及流行规律；另一篇是通过研究证实共生菌对一种或多种害虫存在影响。


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship Program:  The program will consist of two parts:

  (Part 1)  The student will collect samples of insects and spiders from locations in southern Alberta.  These samples will be augmented with additional material collected by the student in China prior to arrival in Canada, and by samples received from AAFC and university collaborators.  The student will use molecular techniques to characterize infections of symbiotic bacteria in these samples.

  (Part II)  The student will use antibiotics to eliminate infections of symbiotic bacteria from laboratory populations of pest insect species.  They will compare infected and uninfected populations of these insect pests to identify the consequences of infection on the reproduction of these insect species.

Student Qualifications:  The ideal student will have previous experience working with arthropods (i.e., insects, spiders), and some skill in the use of molecular techniques used to identify symbiotic bacteria.  They will have good communication skills in English. 
Benefits to Student:  The student will:

1) develop molecular expertise in the characterization of symbiotic bacteria; 2) develop skills in the collection and identification of insects and spiders; 3) learn techniques to maintain laboratory cultures of different insect species;
4) learn methods of experimental design and statistical analyses; 5) further develop their oral communication skills in the English language; 6) develop skills in the preparation of scientific peer-reviewed manuscripts for submission to English language journals; 7) develop a network of contacts in Canada to further their research career in China
Duration:  24 months preferred, but 12 months acceptable.

与短期研修或者学习相关的内容
研修计划：计划包括两部分
第一部分：学生在艾伯塔南部地区收集昆虫和蜘蛛样品，这些样品将和该学生在来加拿大之前在中国采集的材料，以及来源于AAFC和加拿大的高等院校的合作者提供的样品汇集在一起，学生用分子手段识别这些材料中共生菌的感染情况。
第二部分：学生利用抗生素去除害虫实验室种群体内的共生菌，并比较感染与未感染种群的差异，并判断共生菌感染对害虫生殖的影响。
对申请者要求：
最好具有以节肢动物（昆虫、蜘蛛等）作为实验材料的实验经验，并具有与共生菌识别相关的分子生物学操作技能，能用英语进行很好的交流与沟通。
通过本次合作，学生将在以下几方面得到能力和知识的提升：
1) 提高与共生细菌特性有关的分子生物学操作技能; 2)提高采集和鉴定昆虫与蜘蛛的技能; 3)学会多种昆虫的饲养技术; 4)学习试验设计和数据统计分析的方法; 5)提高英语口语表达能力; 6)提高英文学术论文的写作能力; 7)加强加拿大与中国学者之间的进一步交流与合作。
期限：24个月，但12个月也可以。
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	Return to the List

	PROJECT TITLE: Characterization of antibiotic resistance in animals in feedlot and upon composting manure derived from beef cattle

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

24 months

	Contact: Ranjana Sharma
	Email: sharmar@agr.gc.ca       

Phone: 1-403-317-2232

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Ranjana Sharma, Biotechnologist, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Tim McAllister and Dr. Ed Topp

University partners:  Jim Thomas, Brent Selinger (University of Lethbridge, AB, Canada). Z. Yu and Mark Morrison (University of Ohio, USA). M. Louie and Ron Read (University of Calgary).

Other Government partners: Michael Mulvey (Public Health Agency of Canada)

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The proposed research project is part of initiative of Agriculture and Agri-Food Canada (AAFC) aimed at assessing the sustainability of current farming practices for livestock production and factors that enhance the food safety. The results from the research will be of direct consequence to safe agri-food productions and at finding sustainable beef production practices that are ecologically and environmentally sustainable. The proposed project will be focussed on characterization of antibiotic resistance in animals in feedlot and upon composting manure derived from beef cattle. The proposed research will address the impact of production environment and practices on the bacterial populations as a result of normal growth regimens. The research will use the bacterial isolates being currently collected from an ongoing animal trial at AAFC, Lethbridge.

The objectives will be to assess the quantification of antibiotic resistant genes and their dissemination in feedlot environment. This will be carried out through experimental analysis of the genetic determinants responsible for resistance in our indicator microbes and determining the potential for transmission of these bacteria and/or their resistant determinants throughout the feedlot environment.

This project addresses a very crucial issue of Food safety and sustainable production practices relevant to both Canada and China. It is a high priority area for both AAFC and the collaborating laboratory in China.

Specific objectives :

1) establish Antimicrobial resistance profile for animals destined for the food chain.

2) assess present role of diets and farming practices in emergence and spread of antibiotic resistant (AR) bacteria and identifying factorsand/or conditions that facilitate the dissemination and development of resistance.
Value of the project for Canada and China: 
There has been extensive research and literature on the emergence of antibiotic resistance (AR) due to usage of antibiotics in the animal production practices. However, there is limited information on how these bacteria emerge and spread in our feedlots and if the clonal propogation of multi-drug resistant (MDR) bacteria could be a potential threats to the humans even after the animals are sent away for the slaughter. The results will help not only in enhancing the quality of food  but also the safety of the food system and the results will be of international relevance.The study will have strong imnplications for both Canada and China since beef  is equally important food source in both countries.
The research will provide useful results and an integrated knowledge of beef production system with regards to antimicrobial resistance dissemination and persistence in the food chain and further help device food safety strategies and practices. The methods developed in the study will provide diagnostic tools to detect, monitor and control hazards in the food chain and thereby reduce health risks in relation to AR and primary production practices.
The composting aspect of beef cattle manure will help ascertain the bacterial populations effective for the process per see and useful to provide recommendations for the reduction of environmental pollution

Relevance to AAFC strategic priorities:

This proposal is closely aligned with two of the AAFC research priorities; namely “Enhancing environmental performance of the Canadian agricultural system” and “Enhancing the quality of food and the safety of the food system”. The deliverables will provide a better understanding of the prevalence, characteristics and survival of specific bacteria from beef cattle and the farm environment, and how these vary with nutritional practices. This information will be useful to evaluate the risk to human health from microbial agents produced in Canadian livestock production systems. 

Expected Outcomes:

The results from the study will provide data to better manage on-farm spread of resistance. There is a need to first establish the prevalent methods of spread of antibiotic-resistant (AR) bacteria before we can develop and plan for mitigation strategies. The results will identify ways to limit and contain AR in food production.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship Program: 
The selected student may be involved in previous molecular research using animals. He/She would work in the laboratory of the PI (Dr. Ranjana Sharma) with the aim of addressing some portion of the proposed research and will work on writing results as a manuscript for the scientific audience. The individual will conduct experiments, compile and analyse data. 

Expected Student Qualification: 
Currently engaged in a Master’s degree or a Ph. D program.

Benefits to the student: 
The student will add to his abilities and skills in terms of experimental procedures and techniques. As well get adept with the scientific writing for international journals. He/She will use the data for the thesis towards a Ph. D degree. Hence the work term will be highly beneficial to the incumbent.
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	Return to the List

	PROJECT TITLE: Methods to investigate the ecology of antibiotic resistance in bacteria isolated from beef cattle

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

24 months

	Contact: Tim McAllister
	Email: mcallistert@agr.gc.ca       

Phone: 1-403-317-2240

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Tim McAllister, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Yuxi Wang

Other government partners: Dr. Sheryl Gow, Public Health Agency of Canada

University partners: Dr. Hongning Wang, College of Life Sciences, Sichuan University; Dr. Brent Selinger, University of Lethbridge, Lethbridge, Alberta

Industry partners: Elanco Animal Health, Pfizer Animal Health

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The proposed project will study methods to investigate the ecology of antibiotic resistance in bacteria isolated from beef cattle.  Sub-therapeutic levels of antibiotics have been regularly utilized in North American beef cattle production since the 1950s as antimicrobial growth promoters. Tetracycline is a common AGP, fed subtherapeuticaly to cattle, and commonly used in human medicine. In 1999, the European Union banned the feeding of sub-therapeutic levels of antibiotics to animals fed for human consumption due to the possibility of introducing antimicrobial resistant bacteria that are resistant to antibiotics such as tetracycline.  Determining the extent to which antibiotic use contributes to antibiotic resistance and its implications for human health is key in the development of sustainable beef production systems.  The present project will use advanced molecular techniques to define antibiotic resistance in select bacteria including Escherichia coli, Mannhemia haemolytica and Enterococci.  Specific techniques such as phage typing and pulsed-field gel electrophoresis will be used to track antibiotic resistant bacteria within the farm environment.  The project has implications for the sustainability of dairy production, food production and food safety.  Safety of the food supply is of prime importance to both Canada and China.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Students will be expected to:

1) Isolate, identify and characterize antibiotic resistant bacteria from cattle.  

2) Utilize advanced systems for defining the nature of antibiotic resistance in collected isolates including the identification of those isolates that exhibit multi-resistant phenotypes.  

3) Utilize advanced molecular techniques for the identification (multi-plex PCR) and characterization of resistant determinants in resistant bacteria.  

4) Participate and learn methods of data analysis in determining the degree of relatedness and ecology among antibiotic resistant bacteria.

5) Characterize the nature of antibiotic resistance through plasmid profiling and the identification of mobile elements that code for multiple resistances. 

6) Characterize the importance of antibiotic selective pressure relative to that of selective pressure applied from other environmental conditions and speculate on the implications of this resistance for human health.
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	Return to the List

	PROJECT TITLE: Plant nutraceuticals as alternative to in-feed antibiotics for sustainable animal production

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

24 months

	Contact: Yuxi Wang
	Email: wangy@agr.gc.ca       

Phone: 1-403-317-3498

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Yuxi Wang, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Tim McAllister

University partners:  University of Manitoba  (Dr. Kim Ominski); Northeast Agricultural University, China (Professor Yonggen Zhong)

Industry partners: Washington Hop Commission; GreenValue SA

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The proposed project will develop strategies of using naturally occurring plant compounds as alternatives to in-feed antibiotics to mitigate microbial pathogens and enhance production efficiency in livestock production systems.  We have screened and identified several naturally occurring plant compounds that possess bioactivities against pathogens such as E coli O157:H7 and Salmonella.  These compounds also enhance feed utilization, possibly through a reduction in methane emissions, a potent greenhouse gas.  The proposed project will focus on elucidation of their mechanisms of respective bioactivity and define their optimum usage in animal feed. The project has implications for the sustainability of dairy and beef production, food production and food safety. Safety of the food supply is of prime importance to both Canada and China. The proposed project is part of large and long term research program aiming to develop alternatives to in-feed antibiotics for use in livestock production systems.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will be a member of our integrated research team and is expected to have in-depth knowledge of biochemistry, microbiology and ruminant nutrition. Specifically, the student will be expected to:

1). Characterize the chemical structure of these compounds using traditional wet chemistry as well as the modern non-conventional techniques, such as GC, HPLC and NMR-MS etc.

2). Relate defined chemical structure of the novel plant compounds to their effects on pathogens (e.g., E. coli O157:H7) and ruminal fermentation including their impact on methane emissions.  

3). Use in vitro, in vivo and molecular (Real-time PCR) techniques as research tools to assess their effects on rumen micro-ecosystem and to define the optimum conditions for  application of these novel additives. 

4). Participate and learn methods of data analysis and reporting results in both scientific conference and peer-reviewed scientific journals.

The student will enter and experience a unique research program that consists of multiple-disciplinary team of scientists that closely collaborates with research institutes, universities and industry. The Canadian laboratory has a strong scientific record having published numerous peer-reviewed manuscripts in this specific area.
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	Return to the List

	PROJECT TITLE: Development of novel nutraceuticals for feedlot cattle systems

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

24 months

	Contact: Wenzhu Yang
	Email: yangw@agr.gc.ca       

Phone: 1-403-317-3427

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Wenzhu Yang, Sustainable Production Systems

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Karen Beauchemin

University partners: Dr. Burim Ametaj, University of Alberta

Industry partners: Phodé S.A., France

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The objective of the proposed research project is to develop novel nutraceuticals from naturally occurring plant extracts, especially plant essential oils (EO) or their components, as substitutes for in-feed antibiotics in order to enhance production efficiency and improve animal health in feedlot cattle systems. Our previous research indicated that supplementation of feedlot finishing diets with EOs promoted feed intake, improved feed efficiency and immune status of feedlot cattle. The mechanism(s) by which EOs improve general health and productivity is not understood at present. As well, results were very strongly related to the dose of EO used. Therefore, the aims of the proposed project are to elucidate the mode of action of EOs under continuous flow rumen environment and to define the optimum dosage of EO that could be safely used under feedlot cattle management system. The expected results of this project are to enhance the efficiency of feed utilization, lower the cost of production, ameliorate immune status and animal health, and improve animal welfare. Another important outcome of the proposed research is to decrease feedlot industry reliance on in-feed antimicrobials, lower the risk of antibiotic resistance and its consequences to human health. The outcomes of the proposed work will have significant implications on the sustainability of dairy and beef cattle production systems in both Canada and China. The proposed research project is part of a larger and longer research program aiming at developing nutraceuticals as new alternatives to in-feed antibiotics for use in livestock production systems.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The potential graduate student will become a member of our integrated research team and is expected to have an in-depth knowledge of biochemistry, ruminant nutrition, and immunology. More specifically, the student will be expected to: 1) use in vitro, in vivo and molecular (Real-time PCR) techniques as research tools to assess the effects of EOs on rumen bacterial composition and to define the optimum conditions for application of these novel additives; 2) conduct in vivo studies to assess the effects of EOs on rumen fermentation, animal performance and modulation of immune status (evaluation of feedlot cattle immune responses will be conducted in collaboration with Dr. Ametaj at University of Alberta); 3) participate and learn diverse methods of data entry and statistical analysis and report results in both scientific conferences and peer-reviewed scientific journals; 4) have good communication skills in both oral and written English; and 5) work efficiently and effectively under minimum supervision.

The student will participate in a research program that consists of multiple-disciplinary scientists that closely collaborate with research institutes, universities, and cattle industry in Canada. The student also will have a chance to take courses or to conduct experiments at University of Alberta, one of the best universities in Canada. The proposed work would allow the potential student to get acquainted with research activities at a Canadian University as well as at a Canadian National Research Laboratory. The student will be trained how to establish a database and work with them statistically, how to write and publish scientific papers in English peer-reviewed journals and present the data to colleagues at national or international scientific conferences.
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	Return to the List

	PROJECT TITLE: Impact of long-term cattle manure application on phosphorus and potassium accumulation in soil and uptake by crop

	Internship location in Canada:
	Lethbridge Research Centre, 
Lethbridge, Alberta
	Internship Duration:

18-24 months

	Contact: Xiying Hao
	Email: haoxy@agr.gc.ca       

Phone: 1-403-317-2279

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Lethbridge Research Centre, 
5403 - 1 AVENUE SOUTH, PO BOX 3000, LETHBRIDGE, AB, CANADA T1J 4B1 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Xiying Hao, Environmental Health

The Science Director: Dr. Jeff Steward

Other AAFC scientist: Dr. Chi Chang

University partners: University of Saskatchewan, Chinese Academy of Agricultural Science, China Agricultural University, Inner Mongolia Agricultural University

Industry partners: Westco Inc.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective is to develop livestock manure P and K management strategies for sustainable high quality agricultural production systems in semi-arid environments. Specifically, use a long-term (35-year) manure application study site in Lethbridge Canada to examine the rate of P and K accumulation in soil and uptake by crop in response to livestock manure application.

Value: The value would include: i) technical training for future Chinese scientists using facilities which they do not yet have sufficient access, ii) increased collaboration and exchange among the scientific communities in the universities, research labs and organizations listed above; and iii) enhanced sustainable agriculture practices in both countries.

Outcome: The project outcomes will include scientific publications, technologies and/or farm management practice recommendations for sustainable agriculture. The scientific publications will describe the impact of long-term fertilizer application and cropping systems on nitrogen, phosphorus and potassium nutrient cycling in agricultural production under difference climatic conditions in China and Canada. Implementation of these recommendations will benefit producers and also the general public in both countries.
目的是在半干旱环境条件下，为寻求可持续、高质量的农业生产系统，以厩肥为研究材料，针对其中的磷和钾的循环提出一些适宜的管理策略。具体来说，就是在加拿大莱斯布里奇长达35年的连续施用厩肥的实验样地上，检测土壤中磷和钾的累积速率、作物对磷和钾吸收对施用厩肥的响应。
价值：包括：一）为中国未来的科研人员提供一些技术培训，主要让他们学习和掌握一些在国内未曾接触过的实验设备的操作和使用方法；二）增加中加两国大学和科研院所之间的学术合作和技术交流；三）扩大中加两国在可持续农业发展方面的推广和应用。
成果：该项目预期的科研成果包括发表相应的科研论文、为可持续农业的发展提供一些技术指导或为农业生产实际提出一些具体的管理措施。发表的科研论文将介绍在中国和加拿大两种不同的气候条件下，长期施用厩肥对农业生产系统的影响，以及农业生产体系中氮、磷、钾的循环状况。这些都将使中加两国的农业生产者从中受益，同时对两国的可持续农业发展也相当有利。

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program: This study builds on the long-term (35-year) livestock manure study site located at the Lethbridge Research Centre, Lethbridge Alberta. Beginning in fall 1973, solid cattle feedlot manure has been applied annually in a split block experiment to non-irrigated and irrigated fields. The four manure rates used are 0, 30, 60, and 90 Mg ha-1 (wet weight) on the rainfed (non-irrigated) blocks and 0, 60, 120 and 180 Mg ha-1 on the irrigated blocks. The cattle manure has been applied and incorporated into the soil after harvesting. The application rates simulate on-farm practices and are equivalent to zero, one, two, and three times the recommended agronomic rates. Identifying appropriate P and K management strategies requires a good understanding of the fate of applied P and K. Data collected over the years from this long-term study site will be used in this study. All inputs (manure P and K), outputs (crop uptake and loss) and accumulation in soil will be quantified. A model describing the rate of crop uptake and accumulation in soil in response to livestock manure applications will be developed. Soil data collected include total and available P, K and organic matter content, soil pH and other physical properties. Crop data include crop yield, biomass production and P and K contents in grain and crop residue. In additional to working with the above data collected over the years, the Ph.D. student will collect soil and vegetation samples in late fall 2009.

The student will conduct laboratory analysis and collect required measurements, including nitrogen, phosphorus, potassium and other mineral content, 15N and 13C levels, and other measurements. The student will conduct statistical analyses, synthesize results, and develop a simple model to predict the rate of P and K accumulation in soil and uptake by crops in response to fertilizer applications. The student will also write 2 to 3 scientific papers.

Qualification: The student must be enrolled in a Ph.D. program in China and have training in soil science, crop science, agronomy or environmental science.

Benefit: The Chinese student will be integrated into research teams in both China and Canada. Currently, the research team in Hao’s lab includes one junior research scientist, one post doctorial fellow, three technicians and five students (three Ph.D, one M.Sc. and one undergraduate). One of the Ph.D. students is currently registered in Chinese Academy of Agricultural Science and another at the Inner Mongolia Agriculture University. The new Ph.D. student will interact and work side-by-side with other researchers on this team and gain first-hand knowledge on how to conduct agronomical and environmental research. This includes how to design and plan the logistics to conduct rigorous scientific experiments. The student will learn how to prepare, extract and digest soil and vegetation samples and techniques to analyze these samples using an auto-analyzer, atomic absorption machine, and ion chromatograph. The student will learn proper data management and record keeping and how to conduct statistical analysis. Finally, the student will learn how to write scientific papers for publication.

项目:该项目将在加拿大阿尔伯塔省莱斯布里奇的一块连续施用厩肥长达35年的样地上进行。该实验始于1973年秋季，采用裂区设计研究灌溉和非灌溉条件下连续施用厩肥的影响。非灌溉条件下的四个施肥处理分别为0， 30， 60， 90吨/公顷, 灌溉条件下的施肥处理为 0, 60, 120和180吨/公顷, 厩肥于每年作物收割后进行施用，并使其与土壤充分混匀。施肥量是参照当地的实际情况，分别设定为当地实际施肥量的0倍、1倍、2倍和3倍。要想针对磷和钾提出正确的管理措施，就必须明白它们最终的去向，而长达35年的施肥实验可以为我们提供翔实的数据。在土壤中所有的磷和钾的输入（厩肥中的磷和钾）、输出（作物吸收和损失）以及它们的累积都有量化的数据的前提下，我们可以建立适当的模型，阐述土壤中养分的累积、作物对养分的吸收利用对施用厩肥的响应。已经收集到的土壤数据包括土壤的全量和速效磷、钾、有机质含量、土壤pH值及土壤其它的一些物理特性。作物数据包括农作物的产量、生物量以及谷物和作物残茬中的磷和钾的含量。在已有的上述多年收集的数据的基础上，需要新来的博士生在2009年秋季对土壤和植被进行野外取样。 

该学生要进行实验室分析和相关的测定，包括氮、磷、钾及其它矿物元素，15N和13C分析，以及其它的一些相关测量。该学生还将进行数据的统计分析，对所得结果进行综合处理，并构建一个简单的数学模型，用来预测磷和钾在土壤中的累积过程、作物对磷和钾的吸收速度对施用厩肥的响应。同时，该学生还要写2至3篇科研论文。
资格：申请学生必须是国内在读的博士,并具有土壤学、 作物学、农学或环境科学方面的学习经历。
好处：学生将成为中国和加拿大科研小组中的一员。目前，郝博士的科研小组中有1位初级研究员、1名博士后、3名试验员和5个学生（3个博士生、1个硕士生和1个本科生）。其中有2个博士生分别为中国农科院和内蒙古农业大学的在读博士研究生。新来的博士生将与其他研究人员一起进行相关的科学研究。学习如何开展有关农学和环境科学方面的试验。包括如何规划试验、如何合理设计试验和如何进行严密的科学试验等。学生还将学习如何准备、提取和消化土壤及植物样品，以及如何使用自动分析仪、原子吸收仪和离子色谱仪来分析这些样品。该学生也将掌握正确有效的数据管理和记录保存方法及准确的数据统计分析手段。最后，学生将培养和锻炼如何进行科研论文的写作和发表。 
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	PROJECT TITLE: Disease problem that affects all soybean growing areas

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Mark Gijzen
	Email: gijzenm@agr.gc.ca       

Phone: 1-519-457-1470 ext. 280

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Mark Gijzen, Genomics and Biotechnology

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: 
University partners: Nanjing Agricultural University, Nanjing, China; University of Western Ontario, London, ON

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	This research is on a disease problem that affects all soybean growing areas. The disease is caused by a soil borne pathogen Phytophthora sojae. It produces a root and stalk rot of soybean that reduces the yield and quality of the crop. 
The objective of the research is to discover the molecular and genetic factors that mediate this host-pathogen interaction, for

the purpose of developing better diagnostic and control measures. 
The research is beneficial to China and to Canada because soybeans are a major crop in each country, and losses due to Phytophthora root rot impact production in both places. Many other crops, ornamental plants, and even natural environments are damaged by Phytophthora species, since these organisms are all destructive and invasive plant pathogens. The study of the interaction between P. sojae and soybean additionally provides a model for other Phytophthora diseases. 
The expected outcome for the student will be co-authorship on a publication derived from the research project.
本研究关注一种大豆生产中的严重病害。该病害的病原物为大豆疫霉菌(Phytophthora sojae)， 是一种土传病原菌，可以导致大豆的根茎腐烂，从而严重影响大豆的产量和品质。本研究旨在发现调控大豆－大豆疫霉菌病害发生的重要因子，从而制定更好的病害诊断和防治措施。研究成果可以同时让中国和加拿大两个大豆生产大国受益，同时也可以帮助其它国家和地区减少该病害造成的损失。疫霉属的其它病原菌也都是一类极具毁灭性和侵染性的病原物，可以危害很多其它重要农作物和园艺观赏植物，并造成生态环境的严重影响。大豆和大豆疫霉菌的互作研究也为其它疫霉病害提供一种研究模型。从事这项研究的学生将享有发表论文的并列作者权益。

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will be engaged in functional genomics work, using genome sequence information from the pathogen (Phytophthora sojae) and from the host (Glycine max) to find targets for functional characterization. The genome sequences of P. sojae and soybean (G. max) are now available and offer new opportunities for discovery. The student will use bio-informatics to mine sequence and gene expression databases to select candidate genes that are likely to be important determinants in the P. sojae – soybean interaction. For example, P. sojae genes that determine race-cultivar compatibility are

known as avirulence (Avr) genes. It is necessary to identify all the P. sojae Avr genes because this will greatly aid breeding and diagnostics. Other genes that are crucial for pathogen growth in the host, and for soybean resistance to P. sojae, also need to be identified. Candidate genes will be systematically chosen form genome sequence data and compared among different strains of the pathogen or host cultivars. Bioassays will be preformed to measure the effect on the virulence and aggressiveness of the pathogen, or level of resistance of the host. The work may also involve genetic mapping using molecular markers, and expression of proteins in E. coli for purification and characterization. The student benefit from working in a modern biochemical laboratory engaged in molecular genetic and genomic research. The organisms under study are economically important. The research is practically driven. The student will learn how to conduct experiments, assembly the results, draft a manuscript, and carry this through to publication in a major international journal.
本研究涉及功能基因组工作，从大豆疫霉菌(Phytophthora sojae) 和大豆(Glycine max)  的基因组序列寻找研究靶表。大豆疫霉菌和大豆的基因组序列的公布为研究提供了新的机遇，本研究将借助生物信息学工具挖掘序列并且利用基因表达数据库选择在病害发生中起重要作用的候选基因。例如，出于大豆病害诊断和作物育种的需要，我们有必要鉴定所有的可以决定大豆疫霉病害能否发生的关键因子 - 无毒基因， 同时发现和鉴定其它涉及病害侵染以及植物抗病的相关因子也具有重要意义。从基因组序列中选择出的候选基因将加以功能验证，以鉴定其在病害侵染以及大豆抗病过程中的作用。本研究也将涉及遗传学作图标记，原核蛋白表达纯化和鉴定等工作。参与的学生将获得在一个现代化的生物化学实验室的研究经历，培养从事遗传学和基因组学的能力，积累设计实验，分析结果，撰写并最终发表论文的经验。本研究的研究的对象也具有非常重要的经济意义，研究结果很可能直接应用到生产之中。
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	PROJECT TITLE: Molecular Identification and Characterization of Novel Recessive Resistant Genes against Plant Viral Diseases

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Aiming Wang
	Email: wanga@agr.gc.ca        

Phone: 1-519-457-1470 ext. 313

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
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	A – The Research Team - Novel Genetic Resistance to Plant Viral Diseases

	Supervisor of the student: Dr. Aiming Wang, Genomics and Biotechnology

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. Yuhai Cui, AAFC-London Research Centre

University partners:  Dr. Jean-François Laliberté, Laval University

Industry partners: Ontario Soybean Growers

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective: 
Plant viral disease cause yearly losses over multibillion dollars worldwide.  Plant viruses rely on host gene products for translation, replication and infection. Mutation or silencing of these host factors, yet dispensable for plant biology, will generate novel recessive resistance. Recently using a number of genomics tools such as EST, cDNA-AFLP and microarray, our lab has identified a few hundred of candidate genes for host factors. The objective of this research is to screen for recessive resistance genes from these candidate genes and further characterize these genes using Arabidopsis mutant lines. The duration of the project is 24 months. 

Value and outcome of the project: 
This proposed project will advance our understanding of molecular virus-host interactions and identify target genes for the development of novel genetic resistance against plant viral diseases. Agriculture in both Canada and China will directly benefit from this research. The findings resulting from this research will be presented in academic conferences and submitted to peer-reviewed journals for publication.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The MOE-AAFC PhD program offers an opportunity to a Chinese PhD student to join our genomics virology laboratory. Aiming at academic excellence, our lab resides in a research centre consisting of many internationally recognized scientists and equipped with state-of-the-art facility for research in the areas of plant molecular biology, genomics, biotechnology and biochemistry. Our lab has extensive experience in training technicians, postdoctoral scientists and graduate students with multicultural background. The PhD student is expected to have basic knowledge and lab experience in plant molecular biology (basic DNA, RNA and protein technologies). Under Dr. Wang’s direct supervision, the student will team up with a postdoctoral scientist and a senior PhD student to conduct the project. Thus the student will receive extensive training in plant genetics, molecular biology/virology and genomics.
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	PROJECT TITLE: Study of gene expression and protein accumulation in plant seeds for development of high value products

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Abdelali Hannoufa
	Email: hannoufaa@agr.gc.ca        

Phone: 1-519-457-1470 ext. 638

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student (co-supervisors): Dr. Abdelali Hannoufa and Dr. Lining Tian, Genomics and Biotechnology

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: 
University partners:  

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Plant seeds are important storage organs for the accumulation of various biomolecules. However, many of the biological mechanisms controlling seed development and filling are still poorly understood, and the economic values derived from seeds of many plant species remain low relative to their potential impact if they are used for the production of high value products for the agricultural system. 

This research will study gene expression and biological processes for the production of biomolecules in seeds of selected plant species, including soybean, flax (and other related crops). The research will use molecular and biochemical approaches to study genes, gene expression, protein processes, protein accumulation, protein stability and functions in seeds.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The research will be conducted by a Ph. D. intern student from China. The student will be co-supervised by AAFC scientists in collaboration with the students’ supervisor in China. 

Students should have general knowledge and basic skills in plant molecular biology, biochemistry, and plant physiology. 

Under the internship program, the Ph. D. intern will gain knowledge and technical skills in research on plant seed proteins. The student will be trained in plant molecular biology, biochemistry and biotechnology. The student is expected to use knowledge and skills obtained through this internship program to develop relevant research programs in the future.
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	PROJECT TITLE: Characterization of transcription factor complex that regulate isoflavonoid synthesis in soybean

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Sangeeta Dhaubhadel
	Email: dhaubhadels@agr.gc.ca        

Phone: 1-519-457-1470 ext. 670

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Sangeeta Dhaubhadel, Genomics and Biotechnology

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. Y. Cui, Dr. F. Marsolais and Dr. M. Gijzen

University partners:  Dr. Priti Krishna (University of Western Ontario, London, ON); Dr. Istvan Rajcan (University of Guelph, Guelph, ON)

Industry partners:  Ontario Soybean Growers

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Soybean seeds are a rich source of isoflavonoids, a group of plant natural compounds that are predominantly found in legumes. Several clinical studies have demonstrated the role of these compounds in human health and nutrition. We have shown that CHS7 and CHS8 genes play critical role in isoflavonoid synthesis. Recently, we have identified a transcription factor, TF989 that regulates CHS8 gene expression and isoflavonoid biosynthesis. Our work suggests that there are other co factors that may act together with TF989 to regulate isoflavonoid biosynthesis. We are interested in identifying the interacting proteins with TF989. The student is expected to join in this effort. Specifically, the student will use yeast two-hybrid approach to look for proteins that interact with TF989 and then characterise them. The duration of the project will be for 2 years. The knowledge gained from this research may lead to new approaches to design/ select soybean cultivar with increased or decreased isoflavonoid levels, or to produce isoflavonoids in non-legume crops for human health and nutrition. Soybean is an important crop for both Canada and China, thus the outcome of the project will benefit both countries. The student is expected to author at least one publication.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The Internship Program:  
The student is expected to join in our effort to look for the interacting partners for TF989 that is involved in the regulation of CHS8 gene. Specifically, the student will use yeast two-hybrid approach to look for the interacting partners. Once candidates are identified, their physical interactions with TF989 will be confirmed using biochemical and/or cell biology approaches. Subsequently, their functional relevance will be examined in planta using hairy root system in soybean. 

Qualifications: 
Training and work experience with basic molecular biology and biochemical techniques is required. Experience in yeast two hybrid system is a plus but not required. 

Benefits to Student: 
London Research centre is a state of art plant biotechnology/ genomics research facility. The student will have the opportunity to be trained broadly in molecular biology, protein biochemistry, and soybean genetics. The student will also have the opportunity to interact with other research groups within and outside the centre through joint lab meetings, collaborations, workshops and conferences.
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	Return to the List

	PROJECT TITLE: Genetic and Epigenetic Mechanisms Controlling the Seed Maturation Genes

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Yuhai Cui
	Email: cuiy@agr.gc.ca        

Phone: 1-519-457-1470 ext. 271

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Yuhai Cui, Genomics and Biotechnology

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. S. Dhaubhadel; and Dr. F. Marsolais

University partners:  Dr. S. Rothstein (University of Guelph)

Industry partners: Ontario Soybean Growers

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	We are using Arabidopsis as a model system to look for genes involved in the regulation of seed maturation genes including the seed storage protein (SSP) genes. Arabidopsis mutants showing altered expression pattern of a SSP reporter gene have been identified and a few of the genes underling the mutant phenotype have been mapped and cloned (Tang et al., 2008, Plant Physiology 147: 1143-1157). Currently we are in the process of characterizing these genes to understand how they function in vivo. The student is expected to join in this effort, using genetic, molecular, and biochemical approaches to look for genes that interact with the genes that we have identified. Knowledge gained from the study will be useful for 1) manipulating the soybean/canola seed quality by increasing protein content and balancing amino acid composition; and 2) developing soybean/canola seed as bio-factories for producing proteins of industrious or pharmaceutical values. Soybean and canola are important crops in both Canada and China, thus the project will benefit both countries. The student is expected to author or coauthor at least one publication. Most importantly, the student will be trained comprehensively in plant (mainly Arabidopsis) genetics, molecular and cell biology, protein biochemistry and epigenetics.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The Internship Program:  
The student is expected to join in our effort to look for the interacting partners of the proteins we have identified that are involved in the regulation of seed maturation genes. Specifically, the student will use yeast two-hybrid, tandem affinity purification, as well as genetic approaches to look for the interacting partners. Once candidates are identified, their physical interactions with our proteins will be confirmed using biochemical and/or cell biology approaches. Subsequently, their functional relevance will be examined in our established genetic systems. 

Qualifications: 
Training and work experience with basic plant molecular biology techniques is required. Experience of handling Arabidopsis plants is a plus but not required. 

Benefits to Student: 
Our centre is a state of art plant biotechnology/genomics research facility. The student will have the opportunity to be trained broadly in molecular biology, protein biochemistry, and Arabidopsis genetics. The student will also have the opportunity to interact with other research groups within and outside the centre through joint lab meetings, collaborations, workshops and conferences.
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	PROJECT TITLE: Biological Activity and Chemical Identification of Agricultural Crop Residues Before and After Pyrolysis

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Brian McGarvey
	Email: mcgarveyb@agr.gc.ca        

Phone: 1-519-457-1470 ext. 233

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Brian McGarvey, Chemist, Plant Sciences and Plant Protection

The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. Ian Scott

University partners: Dr. Franco Berruti and Dr. Cedric Briens, University of Western Ontario

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	This is a project of the Agricultural Biorefinery Innovation Network comprised of university professors and Agriculture and Agri-Food Canada researchers across Canada.  
Various plant extracts and bio-oils derived from the pyrolysis of crop residues, including canola, mustard and other crops, will be tested for biological activity using several important insect pests obtained from cultures maintained at the centre. Extracts and bio-oils will be screened for insecticidal, antifeedant and repellent activity using appropriate bioassays. Methods for rapid screening of insecticides will be employed and can be adapted for testing the plant extracts. The active components in the extracts will be isolated and identified through bioassay-guided fractionation. Extracts exhibiting activity will be fractionated by chemical methods and screened again to isolate active natural products.  Structures of isolated active constituents will be determined using high performance liquid chromatography, gas chromatography and spectrometric techniques.  Identified active constituents will be investigated further to determine whether they have potential to be used as biopesticides. The expected outcome of this work is a value-added product from pyrolysis of waste crop residues with potential for use as a biopesticide.

Biopesticides derived from plant material typically comprise a mixture of active components which may act by a variety of mechanisms.  It has been shown that use of such biopesticides can delay the development of insecticide resistance.  The availability of biopesticides is therefore expected to benefit agriculture in both Canada and China.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The MOE-AAFC PhD student will join a team comprised of AAFC scientists, university professors and students.  The student will be co-supervised by AAFC scientists in collaboration with the students’ supervisor in China. 

Students should have general knowledge and basic skills in biology, biochemistry, and chemistry. Experience in chromatography and mass spectrometry would be useful.

Under the internship program, the PhD intern will gain useful knowledge and technical skills in research on entomology, pesticide toxicology, and chromatography and mass spectrometry. The student will be trained in insecticide toxicology and chemical analysis. The student will also have the opportunity to interact with other research groups outside the centre through joint lab meetings and collaborations. The student is expected to participate in the publication of research results in scientific journals.
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	PROJECT TITLE: Investigation of the interaction between insect herbivores and plant volatiles emitted from Brassicaceae and other crops

	Internship location in Canada:
	Southern Crop Protection and Food Research Centre, 
London, Ontario
	Internship Duration:

24 months

	Contact: Ian Scott
	Email: scotti@agr.gc.ca        

Phone: 1-519-457-1470 ext. 281

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Southern Crop Protection & Food Research Centre, 
1391 SANDFORD STREET, LONDON, ON, CANADA N5V 4T3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student (co-supervisors): Dr. Ian Scott, Toxicologist, Plant Sciences and Plant Protection and Dr. Abdelali Hannoufa
The Science Director: Dr. Gary Whitfield

Other AAFC scientist: Dr. B. McGarvey

University partners:  

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Ongoing research in our laboratory has demonstrated that over-expression of a carotenoid dioxygenase, CCD1, in the model plant Arabidopsis thaliana, produced plants that emit high levels of volatile β-ionones, which act as natural insect feeding deterrents.  Through insect feeding experiments, we have determined that transgenic plants over-expressing CCD1 had acquired significant resistance to flea beetles.  We propose to apply this insect control strategy to other crops, including legumes, fruits and vegetables.  In addition, we will test commercially available β-ionones for their effect on a range of insects and other pests. For example, insect response will be monitored by measuring feeding inhibition, and whether this relates to an antifeedant or repellency effect. This will include choice tests with Colorado potato beetle adults, apterous adult aphids, cabbage looper caterpillars and other insects to calculate the percent feeding reduction and the settling inhibition index respectively. Behavioural changes in time spent feeding, resting, exploring, will also be monitored.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The research will be conducted by a Ph. D. intern student from China. The student will be co-supervised by AAFC scientists in collaboration with the students’ supervisor in China. 

The candidate student should ideally have some background in analytical chemistry and plant-insect interactions. Knowledge of basic molecular and biochemical techniques will be an asset.

Under the internship program, the Ph. D. intern will gain knowledge and technical skills in research on entomology, chromatography and spectrometry. The student will be trained in techniques relevant to toxicology, molecular biology and chemical analyses. The student is expected to use knowledge and skills obtained through this internship program to develop relevant research programs in the future.
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	PROJECT TITLE: Effect of pasture type and dietary fatty acid supplementation on production performance, meat quality, energy metabolism of ruminant livestock

	Internship location in Canada:
	Nova Scotia Agricultural College (NSAC), 
Truro, Nova Scotia
	Internship Duration:

24 months

	Contact: Yousef A. Papadopoulos
	Email: PapadopoulosY@agr.gc.ca        

Phone: 1-902-896-2452

	Mailing address: 100-5 Haley Institute, 58 RIVER ROAD, P.O. BOX 550, TRURO, NS, CANADA B2N 5E3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Yousef A. Papadopoulos, Ph.D, MBA., P.AG., Research Scientist, Innovation and Renewal

The Science Director: Dr. Peter Hicklenton, Crop Production Systems, Atlantic Food and Horticulture Research Centre, Agriculture and Agri-Food Canada (AAFC), Kentville, NS
Other AAFC scientist: Dr. John Duynisveld, Nappan, Nova Scotia

University partners: Drs. Kathleen Glover and Alan Fredeen, Nova Scotia Agricultural College
Industry partners: Sheep Producers Association of Nova Scotia, Cattleman Association of Nova Scotia and Dairy Farmers Association of Nova Scotia

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Both in Canada and China, beef and sheep meat are typically characterized as having high saturated fatty acid content.   Altering the lipid content and fatty acid composition of foods to increase the proportion of beneficial polyunsaturated fatty acids such as CLA, DHA and EPA is an effective way to help consumers meet their nutritional requirements and increase market appeal and product sales.   Forage-based feeding systems are central to ruminant livestock production in Nova Scotia and China and increasing legume content has been demonstrated to improve stand and animal productivity.  Pasturing also offers the opportunity to increase the CLA and omega-3 fatty acid content of meat and in bovine, red clover has been shown to be more effective than other legume and grass species.  This research will compare two pasture types (red clover and bluegrass) for effects on ruminant livestock production and will also consider effects of dietary supplementation of CLA (derived from sunflower oil) and long chain omega-3 fatty acids (fish oil) or incomparison to a source of saturated fat (Megalac) during the finishing stages of production.  Growth of livestock, feed intake, carcass composition, muscle and adipose fatty acid composition and energy metabolism will be studied.    This project will provide producers with relevant information on the expected changes in fatty acid composition of muscle and adipose tissue and the carcass composition (leanness) when livestock graze red clover or grass-based pastures.  This project also increases scientific knowledge in this area particularly as it considers the potential interaction between pasture species and dietary fatty acid supplement during finishing, for which very limited information is available.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will be expected to participate in the design and the execution of this grazing/feeding trial.  In addition to assisting the research farm staff in the evaluation of animal performance over two grazing seasons and during the fall feeding, the student will be responsible for evaluating animal metabolic status and carcass quality by collecting and analyzing blood samples and animal tissues.  Furthermore, the student will be responsible for the statistical analysis of the above data and drafting at least two scientific manuscripts.  The student qualification should include good command of the English language, knowledge of animal husbandry, capability to conduct the above biochemical assays and able to work with ruminant livestock.  The student will work with a dynamic group of researchers from Agriculture and Agri-Food Canada and the Nova Scotia Agricultural College in a research and educational institution which embraces the training of new researchers from Canada and international destinations such as China.


	PROJECT ID: 2009_Ottawa_01
	
	Return to the List

	PROJECT TITLE: Breeding Corn for Short Season Areas and Disease Resistance

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

12 months

	Contact: Lana Reid
	Email: reidl@agr.gc.ca        

Phone: 1-613-759-1619

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
Building 99-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Lana Reid, Sustainable Production Systems

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Xiaoyang Zhu

University partners: 
Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	To allow a Chinese student an opportunity to work in the Canadian corn breeding industry with the intent of facilitating the exchange of corn germplasm and technology between Canada and China.  Dr. Reid recently visited (June 2008) several universities in China and determined that many breeders would like to send their students to Dr. Reid’s program to initiate the establishment of greater research co-operation between their institute and ECORC.  Initial co-operative projects will involve the evaluation of corn germplasm from China in Canada and vice versa.  Some molecular characterization of the germplasm will also be done if the suitable student candidate is accepted.

The value of this project for Canada and China: Increased corn germplasm and corn breeding technology exchange. Both countries will obtain new sources of earliness and disease resistance.  At ECORC, the student will learn how to evaluate corn for proper maturity and resistance to 8 different diseases.

The expected outcome: Increased co-operation between Canada and China for corn inbred and hybrid development.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	In the summer and fall, the student will work in the field to learn corn breeding and obtain a greater understanding of North American, especially Canadian, corn germplasm sources. The student will also be evaluating Chinese corn germplasm that we have recently obtained from universities in China. The student can participate in a corn disease survey in Ontario and Quebec, including visits to official corn trials and some industry partners. In the winter and spring, the student will work in the lab on the maintenance and culturing of 8 different diseases of corn and on the interpretation of scientific data collected in the field.  The student will return to China with a greater understanding of Canadian corn breeding and knowledge on how to integrate this understanding into improving corn in China.

Candidate students must have some basic understanding of plant genetics and breeding.  Preference will be given to students attending a Chinese university with a corn breeding program.
Preferred internship period : April 2009 to March 2010


	PROJECT ID: 2009_Ottawa_02
	
	Return to the List

	PROJECT TITLE: Identification of genes contributing to resistance to Fusarium head blight (FHB) of wheat

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

12-24 months

	Contact: Thérèse Ouellet
	Email: ouellettr@agr.gc.ca         

Phone: 1-613-759-1658

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Thérèse Ouellet, Bioproducts and Bioprocesses

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Linda Harris, Dr. Gopal Subramaniam and Dr. George Fedak

University partners: 
Industry partners: Ontario Wheat Producers and Marketing Board

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Gene expression profiling using microarray has been performed on many pairs of susceptible and resistant varieties of wheat.  This has generated a list of candidate genes that need to be further tested to determine which ones correlate with resistance to FHB in segregating population (resistance markers) and which ones directly contribute to resistance by their biological function.  Over a one year period, many candidate genes would be tested using a range of molecular biology approaches.  FHB is one of the most economically important diseases affecting wheat in temperate regions of the globe, including Canada and China.  Identification of genes directly contributing to FHB resistance would be invaluable to the breeding effort of both countries to improve FHB resistance in wheat and other cereal crops. This is a priority area for Canada.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Candidate students are expected to have some experience of basic plant molecular biology techniques (eg. extraction of nucleic acids, RT-PCR, cDNA synthesis, cloning, and plant growth).  He/she will receive training in plant genomics approaches (microarray data analysis, bioinformatics analyses, quantitative PCR, testing of candidate genes in a wheat transient assay or in a model system for contribution to FHB resistance).



	PROJECT ID: 2009_Ottawa_03
	
	Return to the List

	PROJECT TITLE: Deriving crop information from multi-frequency radar data

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Heather McNairn
	Email: mcnairnh@agr.gc.ca         

Phone: 1-613-759-1815

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Heather McNairn, Environmental Health

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Jiali Shang, Dr. Xianfeng Jiao (PDF from China), Catherine Champagne, Dr. Elizabeth Pattey

University partners: 
Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	The objectives of this project are to:

1) develop methods to map crop type and estimate crop acreages in China and Canada using the integration of multi-frequency (X and C-Band) satellite radar data; and 

2) develop methods to estimate Leaf Area Index (a biophysical descriptor of crop growth) using physical radar models. The method will make use of the crop maps derived from objective 1. 

AAFC-Research Branch (Ottawa) has ongoing research collaboration with the Ministry of Agriculture (Beijing, China) in several capacities.

1) Dr. Xianfeng Jiao is on leave from MOA and is working with the AAFC research team in Ottawa as a Visiting Scientist in Government Labs. She has been assisting with a number of radar-related projects.

2) In 2008, AAFC and MOA signed a letter of cooperative arrangement for a project entitled “Agriculture Land Use Mapping Using Advanced Radar Technology”.  The signatory for MOA was Mr. Ming Zhu, President, Chinese Academy of Agricultural Engineering, MOA.

3) AAFC and MOA submitted a joint proposal to the German Space Agency to acquire X-Band satellite data over sites in Canada and China. Data collection began in 2008. The site in China is located at Xuwen, Guangdong Province.

4) Dr. McNairn and Dr. Shang, at the invitation of MOA, delivered seminars and training to MOA scientists in 2006 and 2007. These seminars were directed primarily to the use of radar data for agricultural applications.

Due to the breadth of collaboration in this domain, a 24-month internship would be preferred, but is negotiable. 

AAFC has a number of on-going radar projects and an extensive amount of data has been collected over sites in Canada and China. An intern could accelerate the development of methods for crop acreage and crop biophysical estimation. In addition, methods already developed over Canadian sites can be evaluated and adapted to sites in China, under different cropping systems and parcel sizes. This exercise tests the adaptability and robustness of AAFC methods. Joint publications are expected.

The MOA is mandated to monitor China’s main cropping regions and is required to report on acreages planted, crop growth conditions and production estimates. National crop area estimation currently relies on the use of optical imagery. In China’s southern provinces, cloud and haze significantly impact the success of optical acquisitions.  Unlike optical imagery, radar data are unaffected by these atmospheric conditions. The use of radar data (alone or in combination with optical imagery) would assist in MOA’s delivery of crop information over these sites. Canada is a leader in radar technology and method development and AAFC has several on-going projects dedicated to radar research. An intern would have an opportunity to work on radar data collected by several new advanced radar satellites, including RADARSAT-2 and TerraSAR-X. This project would provide training in radar processing and in the tools and methods to derive crop information. 

By the end of the project, methods will have been developed to map crops and estimate crop acreages using C and X-Band data, over sites in China and Canada. It is also expected that a method will have been developed to estimate LAI from radar data, over Canadian sites. It is expected that LAI models developed for wheat crops in Canada will be adaptable to rice crop canopies. However, testing and adaptation of these models to sites in China will most likely be beyond the scope of this internship, given the time allotment. Joint publications in peer reviewed publications are expected.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will be expected to have some experience in the domain of remote sensing and image processing. Experience in the use of optical data is required, and some exposure to image processing software is an asset. It is not expected that the intern have experience in radar data processing and analysis. Dr. McNairn will provide training in this domain. The student will have the opportunity to work with the most advanced radar data available, and will learn the steps in programming radar acquisitions, pre-processing and correction of radar imagery as well as classification and post-classification processing.  He/she will also learn about radar modelling and inversion of radar models to estimate variables of interest. AAFC uses ArcGIS, PCI Geomatica, eCognition, see5, ENVI and matlab in the processing of remote sensing data and model development. The intern will have the opportunity to learn all of these software tools.


	PROJECT ID: 2009_Ottawa_04
	
	Return to the List

	PROJECT TITLE: Genetics of resistance to Fusarium head blight and deoxynivalenol accumulation in barley

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Thin-Meiw Choo
	Email: chootm@agr.gc.ca          

Phone: 1-613-759-1307

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Thin-Meiw Choo, Sustainable Production Systems

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: 
University partners: 
Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Value of the project for Canada and China:

Fusarium head blight is a destructive disease of barley in both Canada and China.  It reduces grain yield and lowers grain quality.  More important, it produces mycotoxins in the grain.  Mycotoxins, in turn, are harmful to animal and human health.  Genetic resistance is a cost-effective and environmentally sustainable mean of controlling Fusarium head blight and ensuring the safety of barley as human food and livestock feed.  A better understanding of the resistance mechanism of Fusarium head blight will help speed up the selection process of barley breeding  programs in both Canada and China


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The internship program:
The student will undertake a field and/greenhouse experiment on genetic resistance to Fusarium head blight and  dexoynivalenol accumulation of 48  barley cultivars.  Part of the research can be conducted in China.

The expected student qualifications: Major in plant breeding and genetics

The benefits to student:
After the internship, the student is expected to acquire skills to conduct independent research and to publish scientific results in international peer-reviewed journals.


	PROJECT ID: 2009_Ottawa_05
	
	Return to the List

	PROJECT TITLE: Population biology and new sources of resistance to Phytophthora sojae in soybean

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Allen Xue
	Email: axue@agr.gc.ca         

Phone: 1-613-759-1513

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Allen Xue, Sustainable Production Systems

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Elroy Cober and Dr. Vaino Poysa

University partners: Dr. Tom Hsiang, University of Guelph

Industry partners: Ontario Soybean Growers

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Phytophthora root rot, caused by Phytophthora sojae, is the most destructive disease of soybean production in both Canada and China.  Breeding for resistance is the most practical, economical, and environmentally safe measure against this disease, but the resistance breeding cannot be successful without knowing the pathogen race structure and population dynamic of the major races in the regions and effective sources of resistance.  This project is to obtain at least 200 isolates of P. sojae fungus from roots of diseased soybean plants collected randomly from farm fields in Ontario and Quebec during 2009 and 2010, in addition to more than 100 isolates that have been collected in 2007 and 2008.  These isolates will be identified for races in the controlled environment on a set of 10 differential soybean varieties that each has a specific resistance gene to P. sojae.  The differential soybean seeds were obtained from USDA and China in 2008 and the seed has been increased in greenhouse at ECORC.  Once we have established the race profile in the regions, representative isolates from major races will be used to screen all the existing commercial cultivars and potential new varieties of soybean from breeding programs for Ontario and Quebec.  The soybean cultivars and breeding lines will be evaluated for both major gene resistance and partial resistance (multi-gene resistance) in greenhouse and in field environments.  The resistant varieties identified from this research project will be used for field crop recommendation to Ontario and Quebec soybean growers as an economical method of controlling the disease, as sources of resistance for future cultivar development for Canada and China, and for genetic studies and development of DNA markers for marker assisted selection in breeding programs worldwide.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The PhD student will work with members of the Crop Pathology Team at ECORC conducting a number of lab, greenhouse, and field experiments to isolate, purify, and identify races of P. sojae strains collected from field samples.  The student will conduct majority of the research on the pathogen race profile, screening and possible identification of partial and major gene resistance in early maturity soybean introductions of Canada and the USA.  The student is expected to have some experience of basic plant pathology and mycology techniques (eg. medium preparation, isolation, identification, and maintenance of fungal cultures).  Candidates with some background training and experience in Phytophthora fungus would be desirable.  Depending on the student ability, training may be provided in experiment design, data collection, statistical analysis, and preparation of research reports and manuscripts.



	PROJECT ID: 2009_Ottawa_06
	
	Return to the List

	PROJECT TITLE: Physiological Evaluation of Root Exudates and Identification of Plant Signals for the Development of Controlled Release Fertilizers

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Bao-Luo Ma
	Email: mab@agr.gc.ca         

Phone: 1-613-759-1521

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Bao-Luo Ma, Sustainable Production Systems

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Carlos Monreal

University partners: 
Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives:

To research the biosynthesis, transportation and excretion of root exudates of wheat, canola and maize grown in soil-less media and a soil of Ontario in growth chambers or the greenhouse. These studies will use stable isotope (13C and 15N) techniques to examine the location of synthesis, mechanism of transport and place for excretion of exudates in the root of the three crops. It is expected to better understand the relations between root exudation and the uptake of nitrogen (N) from fertilizer and soils using model intelligent fertilizers.

Value of the project for Canada and China:

Fifty to 70% of the fertilizer N applied to farmland is lost to water, air and stabilized into soil organic matter by various mechanisms. The associated economic losses to Canadian farmers alone range from $680 M to $1,130 M per year. Similarly, China is the single most fertilizer production and consumption country in the world. New technologies developed from this project and adopted by producers will significantly reduce fertilizer use and improve fertilizer use efficiency and producers’ profitability while reducing the negative environment impact, benefit to both countries and mankind.

Outcome expected:

1) Knowledge advancement in crop N uptake, root exudates, signalling for acquisition of nutrients and nitrogen use efficiency;

2) New technologies needed to design and manufacture controlled release fertilizers with more efficiency and cheap price.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Duration: Minimum four years. Some progress and outcomes can be achieved within 2 years.

The candidate is expected to have a solid background in crop physiology, agronomy and soil sciences with hands-on skills and experience in conducting greenhouse and field experiments. The candidate will have the opportunity to learn new techniques and technologies in plant physiology, crop ecology and precision farming, improve language skills and scientific approach of thinking, and will also learn how Canadians manage R&D and how a democratic society functions.


	PROJECT ID: 2009_Ottawa_07
	
	Return to the List

	PROJECT TITLE: Development and Characterization of Primary and Secondary Triticale

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: George Fedak
	Email: fedakga@agr.gc.ca         

Phone: 1-613-759-1393

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
Building 50-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. George Fedak, Molecular Genetics

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Wenguang Cao

University partners: 
Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Triticale is a man-made crop derived from rye and wheat. It is more vigorous, more adaptable and has greater yield potential than either of its progenitor species wheat or rye. Triticale grain has an excellent nutritional composition for a cereal and is used predominantly in animal feed. The high yield potential of starch based crop triticale leads to realization that triticale could be an ideal platform for biorefining and production of plant-made industrial products, such as polymers of simple sugars, protein-based bioemulsifiers, industrial enzymes and ethanol. However, the narrow genetic base would hinder development of improved varieties of triticale. Objectives of this project are to develop primary triticale to increase biodiversity of triticale through using different sources of rye and characterize the primary triticale with a modern technique, such as In Situ Hybridization to document genomic constitutions. 

The internship program will enable the student to learn our latest methodology used in manipulation of triticale chromosome number by means of in situ hybridization and doubled haploid breeding of triticale, and to take this knowledge lack to their country and disseminate it among their colleagues. The student inputs will expedite the achievements of the goals in our own research program. The interactions with the interns should initiate a reciprocal exchange of germplasm between the respective centers, which should prove to be of mutual benefit to both countries. The outcomes of the research will be enhanced germplasm to be used for the development of triticale cultivars.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	At Eastern Cereal and Oilseed Research Center, we have now been developing primary and secondary triticale with high grain yield, biomass and resistance to Fusarium head blight and ergot. We have also developed hexaploid and octoploid primary triticales with the ph mutant gene. Since the ph gene can induce homoeologous chromosome pairing during meiosis this genetic stock is useful for development of D chromosome substitution and translocation lines in the process of developing secondary triticale. Cytogenetic studies will be required for chromosome characterization of secondary triticale. In situ hybridization will be used to identify substitution and translocation lines. The studies will also involve field plot work associated methodologies. We feel that our germplasm and methodologies are world-class. The intern will learn the theory and obtain hands-on experience in the process of development of primary and secondary triticale and manipulating chromosome number that include the doubled haploid methodology and cytogenetic techniques. 

We would propose one student and suggest that the student learns the above technologies. A cytogenetic input is required to identify the various substitution lines and introgressions. An intern with some background training and interest would be desirable for that aspect of the studies. The student will be able to take this latest methodology back to China and disseminate the knowledge among their colleagues. During the course of ongoing studies, some good quality scientific papers will be written on the subjects, of which the intern(s) will be a coauthor.

The expected candidates qualifications: 1) Study as a Ph.D. student in crop genetics and breeding major at the second year or over;  2) Working knowledge of basic elements of cereal crop cytogenetics;  3 ) Able to communicate in English (both oral and written); and 4) Experience in cereal crops such as wheat or/and triticale.


	PROJECT ID: 2009_Ottawa_08
	
	Return to the List

	PROJECT TITLE: Effect of soil and crop management on sustainability of soil productivity

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Neil McLaughlin
	Email: mclaughlinn@agr.gc.ca         

Phone: 1-613-759-1534

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Neil McLaughlin, Sustainable Production Systems

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Drs. Craig Drury, Xueming Yang, Dan Reynolds and Jingyi Yang, AAFC-Harrow

University partners: Dr. Ying Chen, University of Manitoba

Industry partners: Ontario Soil and Crop Improvement Association, Guelph, ON

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective:  To determine the effect of soil and crop management (crop rotation, residue treatment, tillage practices etc.) on soil attributes (soil physical properties, tillage energy, organic matter etc.) which contribute to the sustainability of soil productivity.

Value for China and Canada:  The project will contribute to an understanding of the interaction of soil and crop management on soil parameters such as organic matter and soil strength which are key to maintaining soil productivity.  Soil degradation accompanying loss of organic matter under conventional farming practices is a serious problem in both countries, and management systems need to be developed to protect and enhance key soil attributes to ensure long term productivity potential.

Outcome expected:  The project will result in a better understanding of the interaction of tillage, organic amendments, cropping strategies and soil attributes.  This will contribute to development of best management practices (BMP) for sustainable cropping systems in both countries.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Description:  
The student will work on soils and tillage aspects of existing long term multidisciplinary field rotation experiments in Ottawa and Harrow ON.  These experiments were designed to study the effect of crop rotation and organic and inorganic amendments on crop performance and soil attributes including tillage energy, soil carbon, soil organic matter, and GHG emissions.  The student will use these experiments to study the effect of the management practices on soil attributes such as soil carbon, and energy for tillage.  This will involve establishing a research hypothesis, acquiring soil samples from the field plots, conducting laboratory analysis of fresh and archived soil samples for soil organic matter and soil strength, and computer analysis of existing data sets.  There is a unique opportunity to study the effect soil carbon attributes on tillage energy using existing tillage energy data sets, and new field measurements.  The student will write one or more scientific papers on the work.  

Qualifications:  
The student must have graduate training in soil laboratory analysis including texture and soil organic carbon.  He/she must be familiar with field crop experiments including tillage, crop husbandry, soil sampling techniques, soil sample processing and laboratory analysis, data analysis, and scientific writing.  He/she must be willing to work in a field environment for field sampling.

Benefits to the student:  
The project will present an opportunity for the student to work in a multidisciplinary environment with engineers and soil and crop scientists, and farm organizations to learn about the interaction of tillage machinery and soil and crop attributes.  He/she will have the opportunity to learn about western agriculture by visiting local farms, and farm suppliers, and attending farm organization workshops, meetings, and trade shows. 

Dr. McLaughlin has many years experience working with soil and crops scientists and farm organizations, and he provides a unique engineering and machinery perspective to soils and crops field experiments in Canada, and recently, in China. Dr. McLaughlin is an excellent teacher, very patient, provides detailed explanations, and actively seeks out opportunities for students to learn.  He has held adjunct professorships at six universities, and was on eleven graduate student committees.  He has extensive editorial experience, and has helped many scientists and graduate students develop writing skills.  In addition, the student will learn English from working in an English environment, learn western culture, and will benefit from working with senior Canadian scientists in several disciplines.  He/she will also have the opportunity to interact with partners from a Canadian farm organization and university, and with the public via helping assemble and staff exhibits at farm trade shows.
Duration:  
24 months, but a shorter duration (12 to 18 months) can be considered.  The internship will be part of ongoing longer term projects in both China and Canada.


	PROJECT ID: 2009_Ottawa_09
	
	Return to the List

	PROJECT TITLE: Molecular characterization of Chinese oat germplasm and enhancement of an online oat pedigree database

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Nick Tinker
	Email: tinkerna@agr.gc.ca         

Phone: 1-613-759-1398

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Nick Tinker, Bioproducts and Bioprocesses

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Weikai Yan (Oat breeder, ECORC) and Dr. Vern Burrows (Scientist Emeritus)

University partners: Dr. Jean-Luc Jannink, Cornel University / USDA

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives:  

1). To characterize Chinese oat germplasm and derived crop varieties using molecular markers and pedigree data.

2). To identify markers and genes affecting oat kernel morphology through statistical association mapping.

3). To integrate Chinese oat germplasm and derived varieties into an international oat pedigree database  (located online at http://avena.agr.gc.ca)

4). To improve the functionality of the above database.

Value to Canada and China:   
Oat has been identified in both Canada and China as a high value crop with excellent health benefits.  Chinese oat germplasm has made important contributions to specialized hulless oat varieties developed recently for use in Canada, and many of these varieties have returned to China to contribute directly to Chinese agri-food system.  Ongoing breeding efforts are required to develop oat varieties with high-value seed traits that are better adapted to both Canadian and Chinese oat producing areas.  Characterization of genetic diversity, detailed pedigree analysis, and molecular trait dissection of Chinese oat germplasm will greatly facilitate these efforts by providing the basic building blocks for molecular breeding and targeted parent selection.  This project will complement a major initiative in oat genomics and breeding at AAFC that currently lacks a Chinese focus, thus it will provide excellent opportunities for Chinese participation in this and other International strategies directed toward molecular breeding in oat.  

Expected Outcomes:

1). Detailed knowledge of genetic diversity of oat germplasm originating from China and of its relationship to germplasm from other global origins. 

2). Knowledge of markers associated with key seed traits in hulless oat for use in molecular breeding.

3). Ability to search Chinese oat germplasm and query its relation to other oat germplasm in an international oat pedigree database.

4). Better integration of Chinese oat research and of the Ottawa hulless oat program with other oat genomics research at AAFC.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program:  
The student intern will act as both project manager and primary investigator in developing and executing a set of project deliverables that are guided by the project objectives and outcomes listed above.  These deliverables will be parallel and complementary to a major AAFC initiative in oat genomics and marker-trait association mapping.  Thus, the student will have a clear set of examples on which to model this work.  The student will receive full support and advice from the project investigators who are internationally-recognized experts in areas of oat research, breeding, genomics, and statistics.  

Expected student qualifications:   
The student will have a strong interest in developing genomic research that will have direct impact on plant variety development. They will be well grounded in basic principles of plant breeding, statistics, genetics, molecular biology, and bioinformatics.  They will be ambitious and goal oriented, and able to learn and apply diverse skills.  They will have good communication skills, and a desire to develop these skills toward productive networking with a research community.

The following qualifications would be considered assets, but a motivated student could expect to gain these skills through the project: 

1). Practical experience in a molecular biology laboratory.

2). Experience with a variety of statistical and bioinformatics software.

3). Experience using relational databases and developing dynamic web pages in the PHP programming language.

Benefits to student:

In addition to the rewards of contributing to important research outcomes, the student will have access to excellent professional networking opportunities through contacts and direct exposure to international collaborators in oat research.  Specific types of experience that the student will acquire through this project include: 

1). Experience in laboratory techniques related to molecular marker analysis. 

2). Experience in managing large sets of molecular and phenotypic data.

3). Experience in statistical techniques of linkage mapping, association genetics, and multivariate bi-plot analysis.

4). Experience researching and documenting crop pedigrees.

5). Experience managing goals in multidisciplinary research.
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	Return to the List

	PROJECT TITLE: Exploiting novel microbial resources for sustainable soybean production

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Eden Bromfield
	Email: bromfielde@agr.gc.ca         

Phone: 1-613-759-1731

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Eden Bromfield, Environmental Health (bacteriology, plant-microbe interactions, ecology)
The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. James Tambong, ECORC, AAFC (bacteriology, taxonomy)

University partners: Dr. Brian Driscoll, McGill University, Montreal, Canada (molecular bacteriology)

Industry partners: To be arranged

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives: 

1). To obtain new knowledge on the molecular biodiversity of economically important soil bacteria (bradyrhizobia) associated with soybean and native legume plants. 

2). To exploit the microbial diversity associated with soybeans and with native legume plants to identify novel bacteria with potential as efficient nitrogen fixing bio-inoculants for enhancing sustainable soybean production. 

Value of project for Canada and China:

Soybean is an economically important crop for China and Canada because of its high oil and protein content. Bradyrhizobia are soil bacteria that form a nitrogen fixing symbiosis with soybeans. Soybeans are inoculated with nitrogen (N) fixing strains of bradyrhizobia with the objective of maximizing crop productivity. Populations of bacteria associated with native legume plants represent a valuable bioresource that can be exploited to discover novel N-fixing bradyrhizobia with potential as superior bio-inoculants for sustainable soybean production. Bio-inoculants so developed will be released to Industry for further assesment in multi site field trials. Other benefits include, lowering the cost and dependency of agriculture on chemical fertilizers, enhanced soil fertility and reduced greenhouse gas emissions.

Expected Outcome: 

Molecular/phylogenetic characterization, discovery and initial assessment of novel bacteria (genotypes, species) with potential as efficient bioinoculants for sustainable soybean production.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program:

Extraction of total DNA (soil / bacteria), molecular and phylogenetic analyses (e.g., PCR based cloning; denaturing gradient gel electrophoresis (DGGE); PCR amplification of 16S and 23S rRNA, ITS, nodulation and house keeping genes; DNA sequencing) and assessment of molecular biodiversity.  Identification of novel bacterial genotypes and initial assessment of efficacy. 

Expected student qualifications:

Bachelors, Masters degree, successful completion of first year PhD program in microbiology with working experience in molecular biology/taxonomy. Proficiency in English language - ability to read, write and effectively communicate.  

Benefits to student:

Participate in a multidisciplinary team , apply state of the art technologies in applied bacteriology, molecular biology / phylogenetics and plant-microbe interactions to research project of relevance to Canadian and Chinese agriculture.
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	PROJECT TITLE: Fertilizer Optimization and Nutrient Management at  Watershed and Landscape Scale

	Internship location in Canada:
	Canadian Soil Information System (CanSIS), 
Ottawa, Ontario
	Internship Duration:

12 months

	Contact: Xiaoyuan Geng
	Email: gengx@agr.gc.ca         

Phone: 1-613-759-1895

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Canadian Soil Information System, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student (co-supervisors): Dr. Xiaoyuan Geng (Head and Soil Scientist, Canadian Soil Information System) and Dr. Bao-Luo Ma
The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Mr. Glenn Lelyk, Land Resource Applications, Manitoba
University partners: Prof. Scott Mitchell, Department of Geography & Environmental Studies, Carleton University; and Prof. Zhijie Wu,  Institute of Applied Ecology, Chinese Academy of Sciences

Industry partners:

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives: 1). To review methods and latest research on fertilizer optimization, nutrient management and beneficial management practices (BMPs); 2). To research proposed methods within an AAFC Watershed Evaluation for Beneficial Management Practices (WEBs) site using Canadian Soil Information System provided soil and other required data; 3). To jointly provide training for a Ph. D student from China; 4). To introduce Canadian beneficial management practice methods to China to promote sustainable agriculture development in harmony with nature.

Value of the project for Canada and China: Both China and Canada are facing challenges in environmental safety and competitiveness of the agriculture sector. Optimization of fertilizer use and environmental sound nutrient management are two key components of safe agri-environment and agri-economy. Both AAFC and China are currently funding programs to research, demonstrate and implement sound beneficial management practices (BMPs). This proposed research and development project will greatly contribute to BMPs in both countries, and eventually will enhance the competitiveness of the agriculture sectors. 

Expected outcomes: 1). Comprehensive review of existing research and practice of fertilization optimization, nutrients management and beneficial management practices; 2). Case study using Canadian data and study site for further promotion of Canadian know-how on BMPs; 3). Comparative study on BMPs between China and Canada in terms of nutrient management.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	AAFC has laid the foundation through the existing WEBs program for advanced integrated nutrient management study in the context of BMPs; AAFC scientists have also developed nutrient management assessment decision making tools and applications through integration of geospatial data including soil data. This internship program will focus on comparative study on BMPs between Canada and China using specific case studies. This internship will be part of the integration practice between the AAFC land and soil resource team and the research section, which links the AAFC WEBs and other agri-environment related programs. The anticipated duration of the integration activities will be at least five years.

Qualification of the expected student: The expected student should have solid training in two general areas: landscape process/modeling and soil science. Asset qualifications include experience using and customizing geospatial tools such as GIS and remote sensing software.

Benefits to student: The student will benefit in the following two ways: 1) continued development of his or her knowledge and proficiency in nutrient management and BMPs through comparative study between China and Canada; 2) gaining international experience by working with Canadian scientists and specific use case in Canada.    
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	PROJECT TITLE: Quantifying and Reducing Agricultural PM emissions

	Internship location in Canada:
	Eastern Cereal and Oilseed Research Centre (ECORC), 
Ottawa, Ontario
	Internship Duration:

24 months

	Contact: Elizabeth Pattey
	Email: patteye@agr.gc.ca         

Phone: 1-613-759-1523

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Eastern Cereal & Oilseed Research Centre, 
K.W. Neatby Building-CEF, 960 CARLING AVENUE, OTTAWA, ON, CANADA  K1A 0C6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Elizabeth Pattey, Environmental Health - Air Quality

The Science Director: Dr. Lianne Dwyer

Other AAFC scientist: Dr. Neil McLaughlin, Dr. Ray Desjardins

University partners: Dr. Ian Strachan, McGill University

Industry partners: City of Ottawa, ON

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Particulate Matter (PM) has long been recognized as an air pollutant due to its adverse health and environmental impacts. PM decreases visibility, influences climate by altering the surface energy balance, and contributes to stratospheric ozone depletion, acid rain and smog. The emission of PM from agricultural operations is an emerging air quality issue, especially for agricultural workers and animals. The Agricultural Particulate Matter Emissions Indicator (APMEI) has been developed in Canada to estimate the PM contribution from agricultural operations and to assess emission reduction measures. In the APMEI, only primary PM emissions from wind erosion, land preparation, crop harvest, fertilizer and chemical applications, grain handling, pollen and animal feeding operations were calculated and compared for the census years of 1981-2006. In 2006, PM emissions from agricultural operations were estimated to represents approximately 9% of TSP, 11% of PM10 and 11% of PM2.5 emissions in Canada. PM emissions from wind erosion and land preparation account for most of PM emissions from agricultural operations in Canada, with 77% being TSP, 75% PM10 and 70% being PM2.5 in 2006. 
Although air quality and PM emissions are of interest there are very few experimental data supporting such an encompassing PM emissions inventory for agriculture.  The indicator is limited by the quality of activity data and the corresponding emission factors.  The 3-yr (4-yr if needed) research project proposed to fill a knowledge gap on PM emissions related to land preparation and possibly harvest.  PM emissions will be back calculated based on measurements of PM from tapered element oscillating microbalance and particle counters as well as wind velocity measurements from sonic anemometers. Several dispersion models will be tested. The impact of environmental conditions such as soil/plant properties, wind speed, air humidity and conditions of tractor and machinery operation will be studied, in order to develop recommendation for minimizing PM emissions and develop a simple model for quantifying PM emissions related to land preparation and harvest.  This will benefit provincial and national environmental inventories in agriculture.
Such a work will benefit both Canadian and Chinese agriculture by reducing PM emission to the atmosphere, soil erosion, exposure of crop producers and rural inhabitants to PM. China and Canada will share mutual benefits of jointly training highly qualified personnel, as the measuring techniques will be applicable to other situations of relevance for both countries.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The intern will participate to the development of the experimental plan, search and evaluation of the literature on the topic, the evaluation of the instrumentation, to data acquisition during the field campaigns, to the metadata documentation, the data analyses, model simulation and improvement, and preparation of manuscripts.
We are looking for an enthusiastic candidate with a strong background in to micrometeorology modelling and instrumentation.  Knowledge of agriculture, cropping systems and air quality issues are definitely an asset.  The intern will join a dynamic team that will be able to assist him or her through the various stages of the PhD steps and will have access to a well-equipped laboratory (instrumentation and software) and to the data of the instrumented machinery.
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	PROJECT TITLE: Protein and carbohydrate fractions in different forage species

	Internship location in Canada:
	Soils and Crops Research and Development Centre, 
Québec City, Québec
	Internship Duration:

12 months

	Contact: Gaëtan Tremblay
	Email: tremblaygf@agr.gc.ca         

Phone: 1-418-210-5048

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Soils and Crops Research and Development Centre, 
2560 HOCHELAGA BLVD., QUÉBEC, QC, CANADA G1V 2J3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Gaëtan Tremblay, Nutritive Value of Feedstuffs, Sustainable Production Systems

The Science Director: Dr. Jacques Surprenant

Other AAFC scientist: Dr. Gilles Bélanger (forage crop physiology and agronomy), Dr. Yves Castonguay (plant physiology), Dr. Annick Bertrand (biochemistry), and Dr. Réal Michaud (forage breeding).

University partners: Dr. Guy Allard (forage crop agronomy), Université Laval, Québec.

Industry partners: Novalait Inc., a private corporation owned by Québec milk producers and processors.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background: Intensive and rapid degradation of proteins combined with insufficient readily fermentable energy in forages contributes to the poor forage N utilization by ruminants and, consequently, results in an excess of nitrogen to be excreted in the environment.

Objective: The overall project aims at increasing the content in energy and protein-nitrogen (fractions B2 and B3) of forages with the ultimate goal of improving the performance of ruminants through an increase in intake and nitrogen utilisation efficiency while reducing nitrogen losses to the environment. One of the specific objectives is to characterize protein and carbohydrate fractions in different forage species grown in Eastern Canada.

Value to Canada: Concentrations of protein and carbohydrate fractions in different forage crops would be available for estimating forage quality attributes used in dairy applications.

Value to China: China also needs these estimations of forage nutritive value to formulate rations for dairy cattle.

Outcome expected: Estimation of protein and carbohydrate fractions in different forage species, made using near infrared reflectance spectroscopy (NIRS), will be used by the industry to formulate ruminant rations in Canada and China.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The project will be an excellent opportunity for the student to be trained with a multidisciplinary team in the area of plant physiology, agronomy, and nutritive value of forage crops. She/he will be trained in the laboratory using the latest equipment. The student will also learn techniques for determination of protein and carbohydrate fractions, and for their NIRS predictions.  The project is scheduled from October 2009 to October 2010 and will be organised as follows:

1) October 2009-February 2010: NIRS scanning of forage species samples collected during the 2007 and 2008 summers. Laboratory analyses of protein fractions (Cornell Net Carbohydrate and Protein System, Sniffen et al. 1992) and carbohydrates fractions (organics acids, mono- and oligo-saccharides, starch, and neutral detergent-soluble fiber, Hall et al. 1999. J. Sci. Food Agric. 79:2079) in a subset of samples.

2) March 2010: NIRS calibration to predict protein fractions and carbohydrates in all collected samples.

3) April 2010-May 2010: Literature review, data and statistical analyses.

4) June 2010- September 2010: Completion of a scientific manuscript.

Expected student qualifications: The selected student should be registered in a Ph.D. program in plant or animal science in a recognized Chinese University. She/he should also have some experience in the conduct of field experiments, in plant sampling and analyses, in NIRS equation development, and in statistical data analyses. She/he should also have English language skills in speech and writing, knowledge of plant or animal science at a graduate level, and laboratory experience.
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	PROJECT TITLE: Soil Nitrogen and Phosphorus Availability as Affected by Agricultural Practices and Freeze-thaw Cycles

	Internship location in Canada:
	Soils and Crops Research and Development Centre, 
Québec City, Québec
	Internship Duration:

24 months

	Contact: Noura Ziadi
	Email: ziadin@agr.gc.ca          

Phone: 1-418-210-5052

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Soils and Crops Research and Development Centre, 
2560 HOCHELAGA BLVD., QUÉBEC, QC, CANADA G1V 2J3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Noura Ziadi, Scientist in Soils, Health of the Environment

The Science Director: Dr. Jacques Surprenant

Other AAFC scientist: Dr. Roger Lalande and Dr. Chantal Hamel

University partners: Professor Léon Etienne Parent, Université Laval, Québec
Industry partners: 

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Alteration of the trends of soil freeze-thaw cycles, with climate change, will impacts not only road infrastructures and constructions as generally observed, but also a wide range of soil processes important for ecosystems functioning. Little is known about the physical effects of freeze thaw cycles on residues and the subsequent release of their cell contents in the soil environment. It is therefore important to understand how different trends in freeze-thaw cycles due to climate change will affect nitrogen (N) and phosphorus (P) status in more stable and long term cropping systems such as conservation tillage where plant residues are not incorporated in the soil, but rather left on the soil surface throughout the winter period.    

The general objective of this project is to understand the effects of freeze-thaw cycles on soil N and P biochemistry in corn-soybean rotations under different management practices. Objectives will be achieved using a long term site (corn-soybean rotation) established since 1992 in Quebec, Canada. Based on the roles played by physico-chemical and biological mechanisms in controlling N and P uptake by plant, different approaches to assessing P and N bioavailability will be used.  The effect of long term P fertilization, no tillage, and freeze-thaw cycles on soil N and P availability, transformation and distribution will be investigated. More specifically, the three following objectives are designed for this study (1) Assess the effect of cultural practices and fertilizers on soil organic carbon and different N pools: Soil samples will be collected on spring 2010 as soon as possible after the spring thaw from the surface (0-15 cm depth). Composite soil samples (four/plot) will be taken from plots receiving mineral N fertilizer (36) and will be analysed for microbial biomass (Vorony et al. 2003), organic matter fractionation (Swanston and Myrold 1997) and mineral soil N (NO3-N and NH4-N). Spring 2010 will be a good timing to study the consequence of 18 years of combined effect of mineral N fertilizer, crop rotation and cultural practices on soil quality.  (2) Investigate the effect of cultural practices and fertilizers on soil N and P mineralization under winter conditions: Anionic (AEMs) and cationic exchange membranes (CEMs), called thereafter ionic exchange membranes (IEMs) will be used in situ as a soil testing method to determine N and P availability (Ziadi et al. 2000; Ziadi et al. 2006) especially mineralization process potentially occurring below the frozen surface horizon. Briefly, The IEMs will be buried in the surface horizon (0-15 cm) of each plot (72) for a period of approximately five months during two growing seasons (i.e., mid-November 2009 to mid-April 2010). After each contact period, collected membranes will be analyzed in laboratory for NO3- (AEMs), PO43- (AEMs), and NH4+ (CEMs); and (3) determine the effect of tillage and phosphorus fertilization on the structure and composition of microbial communities in field crop soils. The hypothesis will be tested during the 2009 and 2010 growing seasons. Soil samples will be collected every month between seeding and harvest from plots receiving mineral P fertilizer (36) and frozen until lipid extraction and fractionation using the method described by Bardgett et al. (1996). The phospholipid fatty acids will then be separated from the lipids, purified and analyzed using gas chromatography according to the procedure described by Hamel et al. (2004). From theses phospholipids data, total microbial biomass, the bacterial, fungal and mycorrhizal biomass, and the fungal fatty acid:bacterial fatty acid ratio will be determined. Chemical, physical and environmental characteristics such as organic C content, total nitrogen, soil pH, C:N ratio, total P, water-soluble P, Mehlich P, soil temperature, soil water content and precipitation will be used as environmental parameters in order to determine their impact on the structure and composition of the microbial communities isolated. 
This one-year and eight months project will start in October 2009 and will be an exceptional opportunity to train a Chinese student on soil and plant analyses.  The following two papers will be prepared during this training: (1) microbial communities as affected by tillage system and N and P fertilisation; (2) Soil N and P in situ mineralization as evaluated by IEMs.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The project will be an excellent opportunity for the student to be trained with a multidisciplinary team in the area of crop nutrition, soil fertility, soil microbiology, and crop agronomy. He/She will be trained in the laboratory using the latest equipment and will have the opportunity to carry out a field experiment under Canadian conditions.  
The project (training) is scheduled from October 2009 to June 2010 and will be organised as follows:

1) October 2009-April 2010: Field and lab work (corn harvest, soil sampling, ionic exchange membranes (IEMs)  burial in the field), soil and plants analysis of samples collected during the 2009 growing season, soil microbiological analysis (lipid extraction and fractionation) (Ziadi, A-base # 63); data analysis;

2) May 2010-September 2010: Conduct of field experiment (Ziadi, A-base # 63): Removal of IEMs from the soil, soil and plant sampling, soil microbiological analysis (lipid extraction and fractionation), soybean harvest; data analysis;

3) October 2010-June 2011: Complete data analysis and completion of the two scientific manuscripts. Present results during national or international meeting when possible.

The selected student should be registered in a Ph. D. program on soil and sustainable agriculture or environment and Natural resources or equivalent in a Chinese recognized university.

The selected student should have a good knowledge of methods of soil and plant analyses, and of statistical data analyses. The selected student should also have some experience in soil and plant sampling and analyses, in the conduct of field experiments and in data analysis.
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	Return to the List

	PROJECT TITLE: Identification of DNA polymorphisms associated with superior freezing tolerance in alfalfa (Medicago sativa L.)

	Internship location in Canada:
	Soils and Crops Research and Development Centre, 
Québec City, Québec
	Internship Duration:

12 months

	Contact: Yves Castonguay
	Email: castonguayy@agr.gc.ca          

Phone: 1-418-210-5012

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Soils and Crops Research and Development Centre, 
2560 HOCHELAGA BLVD., QUÉBEC, QC, CANADA G1V 2J3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Yves Castonguay, Scientist in Environmental Physiology, Sustainable Production Systems

The Science Director: Dr. Jacques Surprenant

Other AAFC scientist: Dr. Annick Bertrand (biochemistry), Dr. Serge Laberge (molecular biology), and Dr. Réal Michaud (forage breeding)

University partners: 
Industry partners: 

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background: Alfalfa (Medicago sativa L) populations selectively improved for their tolerance to freezing temperatures (TF populations) constitute unique genetic resources to probe the molecular and genetic bases of adaptation to cold and to identify DNA markers tightly linked to superior freezing tolerance.

Objective: The project aims at applying a bulk segregant analysis (BSA) approach to search for DNA polymorphisms that increase in frequency in response to recurrent phenotypic selection based on freezing tolerance.  The specific objective will be to identify and characterize the functional coding sequences of genes associated to a given DNA polymorphism.  This result will be used in the long term to develop marker-assisted selection for freezing tolerance.

Value to Canada: The development of marker-assisted technology will help reduce winter-related damages to perennial alfalfa, a key commodity grown extensively across Canada. This will enhance the profitability of dairy and beef production and will optimize the environmental benefits associated with long term maintenance of forage stands.

Value to China: Reliable production of alfalfa is needed in arid regions of China characterized by very cold winters. Identification of genetic sources adapted to these conditions is highly desirable for sustainable agricultural production in these regions. 

Outcome expected: Development of DNA markers that could be used by public and private breeding programs for the development of cultivars better adapted to severe winter conditions.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The project will be an excellent opportunity for a student to be trained, within a multidisciplinary environment, to the fields of environmental physiology, biochemistry, molecular biology and forage genetics. She/he will be trained in the laboratory using the latest techniques and equipment and will work with a research team with a recognized expertise in forage breeding and physiology.   The student will also learn techniques in molecular breeding of species with complex genomes. 
The project is scheduled from October 2009 to October 2010 and will be organised as follows:

1) October 2009-February 2010: Search for DNA polymorphisms associated with freezing tolerance using the PCR-based SRAP technique. Confirmation of changes in the frequency of DNA polymorphism in segregating progenies within TF populations. Cloning and sequencing of polymorphic amplicons.  Sequence analysis and search for homologies with coding sequences in GenBank and other DNA sequence repository. 

2) March 2010: Analysis of allelic variants (SNPs/InDels) of DNA sequence that increase in frequency in response to recurrent selection. Confirmation of the presence of the cold-adaptive allele in several genetic backgrounds.

3) April 2010-May 2010: Literature review, result and statistical analyses.

4) June 2010- September 2010: Redaction of a scientific manuscript.

Expected student qualifications: The selected student should be registered in a Ph.D. program in agricultural plant science in a recognized Chinese University. She/he should also have a background in genetics and be familiar with the conduct of molecular biology techniques. The candidate should also have expertise in PCR analyses, gene cloning and sequence analyses with bioinformatics software (BLAST, FASTA, etc.) She/he should also have English language skills in speech and writing, knowledge of science at a graduate level.
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	PROJECT TITLE: Development of a method to breed disease resistant winter hardy fruit lines for processing and fresh market suitable for northern climate

	Internship location in Canada:
	Horticulture Research and Development Centre,

Saint-Jean-sur-Richelieu, Québec
	Internship Duration:

24 months

	Contact: Shahrokh Khanizadeh
	Email: khanizadehs@agr.gc.ca          

Phone: 1-450-515-2058

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Horticulture Research and Development Centre, 
430 GOUIN BLVD., SAINT-JEAN-SUR-RICHELIEU, QC, CANADA  J3B 3E6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Shahrokh Khanizadeh (Team), Sustainable Production Systems

The Science Director: Dr. Jacques Surprenant

Other AAFC scientist: Dr. Rong Tsao (AAFC-Guelph) and Dr. Marie Thérèse Charles (AAFC, CRDH)

University partners: Dr. Vasantha Rupasinghe, Nova Scotia Agriculture College; universities in China
Industry partners: 1) Phytoclone Inc.,  (c/o Frédérick Laforge), 1943, rue Principale,  St-Étienne-des-Grés, Quebec, G0X 2P0 ; 2) Pépinière Lareault Inc., (c/o Luc Lareault), 90 rue Lareault, C. P. 523, Lavaltrie, Quebec, J0K 1H0.

3) Phytodata inc. Consortium, (c/o Luc Brodeur), 111 St-Patrice, Sherrington,  Quebec, J0L 2N0

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background and Significance of the Project: The proposed research is aligned with several AAFC priorities including: 1) development of new opportunities for agriculture from bioresources, 2) Enhancement of human health and wellness through food and nutrition and innovative products and 3) enhancement of economic benefits for all stakeholders. It also targets the environmental health by developing disease resistant cultivars. It will support the strawberry and apple production and the marketing industry of the northern climate and contribute to the diversification and expansion of the industry by developing unique fruits which will be different from those already on the market.
The proposed research consists of short and long term priorities. The short term priorities are fundamental research to develop techniques to accelerate the breeding process with participation of graduate students, post doctorate and visiting fellows, including invited trainees or internships. The long term goal of this proposal is to develop new lines for fruit ice wine and fruit wine, and increase the level of polyphenols in strawberry and raspberry cultivars to increase/change their polyphenolic composition to develop lines suitable for processing and/or fresh market. There has been an increase in processed food and in diversification of many fruit crops including demand for processed, semi-processed and off season fruits, nationally and internationally. Consumers have higher purchasing power and demand fresher, healthier and more nutritious foods, yet at the same time want more convenience, off season and fast foods. The industry searches for new products and niche marketing, opportunities to improve their products and address the consumer needs. The market is normally saturated with low price produced or imported fruits and a new product adapted to our climate such as ice cider, fruit juice, dried and sliced fruits, or, off season strawberries and raspberries can help to improve the industry and make it more competitive. The outcome of the proposal will ensure safe, nutritious and quality food for consumers while reducing environmental impacts and  use of pesticides and, will also reduce risks through diversification and adaptation of new lines while all together help the growers/industries to be more competitive and get a higher dollar return.

Objectives & Aims: Develop a methodology/technique to reduce time from crossing to naming by using laboratory techniques like chlorophyll florescence or chemical composition, e.g. phytochemical, sugar and acidity vs disease resistance & fruit quality as a biochemical marker to select disease resistant lines with long shelf life for processing and/or fresh market.

Feasibility-Scientific/Technical Capacity: The research team consists of a group of established researchers with excellent technical capacity from different disciplines, including breeding and genetics, pathology, food chemistry, engineering technology, fruit BioProduction, post and pre harvest physiology and pre-processing handling of fruits and packaging. They already have several collaborative projects with the industry, with an extensive list of publications as well as released new fruits for commercial production. These include the recently released “Eden”, a non-browning apple, “Diva”, a new winter hardy disease resistant apple for cider production, “Jeanne d’Orléans”, a new raspberry, and ‘Orleans’, a new strawberry rich in phytochemicals.

Impact, value and significance of the work to the agriculture and agri-food sector. 

The phytochemical profiles and content of fruits not only affect the fruit quality but also have an important function in the plant’s defence mechanisms, coping with biotic and abiotic stresses. Development of a line for processing using phytochemical as marker will reduce the time from crossing to naming and also allow the growers to use northern climate to their advantage by producing juice, dried or frozen fruits rich in selected phytochemicals. To date, little or no research has been done to develop new lines for niche marketing in small fruits, e.g. dried fruit snacks, juices and fruit wines. The outcome of this project and the developed model and procedure will help to breed such a line and will support and contribute to diversification and expansion of the industry, by increasing off-season marketing opportunities. 
There has been an increase in processed food and in diversification of many fruit crops, including demand for processed, semi-processed and fruit snacks, nationally and internationally. Consumers have higher purchasing power and demand fresher, healthier and more nutritious foods, yet at the same time want more convenience, off season and fast foods. The industry searches for new products and niche marketing and opportunities to improve their products and to address the consumer needs. The Canadian market is normally saturated with low price imported fruits and new products adapted to our climate like fruit juices, dried and sliced frozen fruits and fruit bar snacks can help to improve the industry and make it more competitive. The use of chemical composition as marker assisted in breeding or use of CF not only allow plant breeders to significantly accelerate the speed of a natural (traditional) plant breeding program, but also ensure safe, nutritious and quality food for consumers, while reducing environmental impacts and use of pesticides. It also reduces risks through diversification and adaptation of new lines and, all together, will help the growers/industries to be competitive and get a higher dollar return.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	EXPERIMENTAL PROCEDURE

Internship: The internship program will be on developing fruit crops for processing with emphases on chemical composition in relation to fruit quality, shelf life and disease resistance. The priorities are on performing fundamental research to develop techniques to accelerate the breeding process, including development of off season fruits by selecting early or late variety using chlorophyll florescence (CF). The selected candidate will continue the work done by other visiting scholars (see list of publication), learn fruit culture and get some experience in physiology and chemistry. He/she should be willing to work in the field as well as in a laboratory and should be able to use HPLC, electrophoresis and other laboratory equipment. The candidate will work on part of a large breeding program and learn how to do the crossing and selections and look for characteristics helping to breed a new line for processing (fresh, dried fruit slices, juice & cider). The candidate will also have the opportunity to visit and work with other Centers and universities with whom we will collaborate during her/his internship.

Tentative work schedule: e.g. 24 months – Nov/Dec 2009 to Nov/Dec 2011  or Jan/Feb 2010 to Jan/Feb 2012

A period of more than 12 months is needed to complete the task based on info and outcome of the previous and current visiting fellows who are working on similar project. There is a need to repeat the experiment twice to confirm the uniformity and data consistency and the effect of environmental factors on the results, and, this requires two growing seasons.

Details-Year 1: 

Jan: Literature review and examination/study of the work done by other visiting fellows to avoid duplicates and also use already developed techniques.

Feb – May: Set up the protocol and test the methodology using samples before the harvesting season.

June – July: Sample collection/field work and preparation of the materials for laboratory testing.

Aug – Oct: Sample analysis

Oct – Jan: Data analysis and preparation of the1st draft of the Manuscript/Scientific paper

Details-Year 2: Repeat the experiment to confirm the stability of the method and results

Scientific Supervision: Director and immediate supervisor for Canada will be Dr. Shahrokh Khanizadeh. Research work will be conducted at the Horticultural Research and Development Center (HRDC), Agriculture and Agri-Food Canada (AAFC) (90% supervision). This project was initiated by Dr. Shahrokh Khanizadeh to follow upon his research on fruit breeding and physiology.
Location of the internship: Agriculture and Agri-Food Canada - CRDH, Quebec (main work)  with several visits to AAFC-Guelph, Ontario (partial work), OMAFRA, Simcoe, Ontario (partial work) and McGill University (partial work).


	PROJECT ID: 2009_StHyacinthe_01
	
	Return to the List

	PROJECT TITLE: Development of encapsulated probiotic cultures for use in foods

	Internship location in Canada:
	Food Research and Development Centre,

Saint-Hyacinthe, Québec
	Internship Duration:

12 months

	Contact: Claude P. Champagne
	Email: champagnec@agr.gc.ca          

Phone: 1-450-768-3238

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Food Research and Development Centre, 
3600 CASAVANT BLVD. W., SAINT-HYACINTHE, QC, CANADA J2S 8E3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Claude P. Champagne, Bioproducts and Bioprocesses

The Science Director: Dr. Gabriel Piette

Other AAFC scientist: Potentially, Dr. Edward R. Farnworth (CRDA)

University partners: Potentially, Institut Rosell-Lallemand

Industry partners: 

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives: 1) Address the China-Canada Science and Innovation priorities in “food” and “dairy S&T”; 2) Encapsulate probiotic bacteria by microentrapment, spray-coating and compression; 3) Test efficiency of encapsulated cultures to increase survival to in-vitro gastro-intestinal conditions; 4) Add probiotics to foods and ascertain the effect of the food matrix on survival to the in-vitro gastro-intestinal (GI) tract. Develop probiotic cultures which have demonstrated health effects in caplets (nutraceuticals) as well as in foods (functional foods). 5) Carry out clinical trials to test effectiveness of encapsulation in providing health effects when the cultures are added to foods. Foods can be selected for Chinese market and consumers.

6) Innovations: combining various encapsulation technologies to develop multi-technology products

Duration: 1) Development of encapsulated products: 1 year in Canada; 2) Addition of probiotics to Chinese foods: 1 year in China; 3) Clinical trials to show effectiveness of probiotics: 1 year in China

Value to Canada and China:
 Canada: 1) Development of encapsulation technologies which can be used by one of the manufacturers of probiotic cultures (Institut Rosell, Harmonium International, Abiasa, Lyo-San). New products which can be sold in Canada and throughout the world. 2) Effective probiotic cultures for Canadian consumers. As a function of the health effect selected (prevention of diarrhea, immune function enhancement or other): 1) healthier population and improved quality of life, 2) reduction in the occurrence of disease and reduced health costs.

China: 1) Chinese foods which have demonstrated health effects; 2) New product opportunities for Chinese dairy or food processors; 3) Potential exportation of Chinese functional foods to other Asian countries; 4) As for Canada, healthier population and improved quality of life, as well as reduction in the occurrence of disease and reduced health costs.

Outcome expected: 1) Encapsulated cultures 1) having demonstrated improved survival to in-vitro conditions, 2) which reduce the effect of the food matrix on their functionality. 2) Chinese foods with demonstrated health effect

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program – benefits to student: 1) Chinese student will learn new encapsulation technologies; 2) Chinese student will learn principles of addition of probiotic cultures to foods; 3) Chinese student will learn how to work with a dynamic in-vitro system which simulates the upper GI tract.
Expected student qualifications: 1) Must be knowledgeable of microbiology  (courses in general microbiology, bacterial physiology and biochemistry); 2) Must be able to carry out basic microbiology procedures (preparation of stock bacterial cultures, aseptic techniques, CFU methodologies); 3) Ideally, would also have training in Food Microbiology or Food fermentations. However, a clinical microbiologist would also be quite acceptable.


	PROJECT ID: 2009_StHyacinthe_02
	
	Return to the List

	PROJECT TITLE: Development of a generic template of nano-biocaptors for detection of pathogens, toxins, allergens

	Internship location in Canada:
	Food Research and Development Centre,

Saint-Hyacinthe, Québec
	Internship Duration:

24 months

	Contact: Louise Deschênes
	Email: deschenesl@agr.gc.ca           

Phone: 1-450-768-3243

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Food Research and Development Centre, 
3600 CASAVANT BLVD. W., SAINT-HYACINTHE, QC, CANADA J2S 8E3 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Louise Deschênes, Chemist, Food Safety and Quality

The Science Director: Dr. Gabriel Piette

Other AAFC scientist: Dr. Byong Lee and Dr. Akier Assanta Maf

University partners: Dr. Roland Côté, UQTR; Dr. Maryam Tabrizian, U. McGill

Industry partners: Venmar; Cintech-AA

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Description of the project : The project concerns the development of a generic template of nano-biocaptors for detection of pathogens, toxins, allergens. The concept is based on the nano-patterning of proteins and antibodies using Langmuir-Blodgett techniques and block copolymers monolayers. 

Objectives : The main objective is the control of antibodies nano-patterning to optimize their density of coverage, their orientation and their bioactivity. The objective of the PhD student workstream will be to investigate the biophysical aspects of proteins and anti-bodies inserted in the thin films obtained by Langmuir-Blodgett. The student will also validate the bioactivity of the nanocaptors prototypes.

Duration : Whole project : 4 years; Chinese student project : 2 years

Value of the project for Canada and China: Development of more efficient detection methods to ensure food safety and security (safe agri-food productions)

Outcome expected : 1).Better knowledge of monolayers and thin films of proteins and anti-bodies; 2). Preparation of nano-biocaptor prototypes; 3). Determination of the effect of the surface coverage on the bioactivity.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program: 1). Literature review; 2).Training of Langmuir-Blodgett technique; 3). Monitoring of protein isotherms in single and mixed monolayers; 4). Anti-bodies positioning; 5). Physico-chemical characterization of prototypes; 6). ELISA tests; 7). Data analysis; 8). Reports; and 9). Contribution to scientific paper writing

Expected student qualifications: 1). Education: Background in bio-physic and biochemistry or biochemical/biotechnology engineering; 2). Experience with ELISA testing is a plus; 3). Knowledge of terms in analytical chemistry; 4). Knowledge of safe handling and disposal of laboratory chemicals; 5). Knowledge of within-laboratory method validation techniques; 6). Ability to work carefully, precisely and quickly with small volumes of potentially hazardous chemicals and samples; 7). Ability to communicate orally; 8). Ability to communicate in writing; 9). Ability to perform the calculations involved in analytical chemistry; 10). Effective interpersonal skills; 11). Dependable; 12). Initiative; 13). Respectful of diversity; and 14). Linguistic Competencies: English Essential.
Benefits to student : 1). Experience working on a multi-disciplinary project; 2). Experience in nanotechnology; 3). Learning new techniques and improvement of laboratory skills at nano-scale level; 4). Providing students of the University access to state of art research infrastructures; 5). Development of applied research skills; 6). Providing an opportunity for the graduate student to work at a high technology research facility; 7). Supervision by highly knowledgeable people in different fields; 8). Interacting with peers from different countries; and 9). Promotion of inclusivity


	PROJECT ID: 2009_Summerland_01
	
	Return to the List

	PROJECT TITLE: Developing  platform(s) to elucidate the synergy of bioactive phytochemicals  from fruits and other crops and bioproducts

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC),
Summerland, British Columbia
	Internship Duration:

12-24 months

	Contact: B. Dave Oomah
	Email: oomahd@agr.gc.ca           

Phone: 1-250-494-6399

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
HIGHWAY 97, SUMMERLAND, BC, CANADA V0H 1Z0 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. B. Dave Oomah, Bioproducts and Bioprocesses

The Science Director: Dr. Barry Grace

Other AAFC scientist: 
University partners: 
Industry partners: 

	B – Project Description: objective, value of the project for Canada and China, Outcome expected

	Value: Bioactives are increasingly being produced in several countries as ingredients for the functional foods and nutraceutical markets. Combination of these phytochemicals are beginning to appear in new food products; however their use is limited by inadequate knowledge of the synergistic (often deleterious or antagonistic) effects with other phytochemicals and/or food components.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program: 
This project is aimed at utilizing synergies that may arise in combining two or more bioactives obtained from locally grown crops on functionality and bioactivity required for the functional foods and nutraceutical markets.

Qualification: 
The intern is expected to have some basic knowledge and training in food science/ food chemistry/analytical chemistry/biochemistry

Benefits: The intern will be exposed to new techniques currently used in our laboratory, potential scientific publication/s and/or other output and deliverables.

Preferred internship period : 24 months, but 12-24 months is acceptable


	PROJECT ID: 2009_Summerland_02
	
	Return to the List

	PROJECT TITLE: Polysaccharide-protein conjugates and prevention of human diseases

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC),
Summerland, British Columbia
	Internship Duration:

12 months

	Contact: Giuseppe (Joe) Mazza
	Email: mazzag@agr.gc.ca            

Phone: 1-250-494-6376

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
HIGHWAY 97, SUMMERLAND, BC, CANADA V0H 1Z0 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Giuseppe (Joe) Mazza, Bioproducts and Bioprocesses - Functional Foods & Nutraceuticals  
The Science Director: Dr. Barry Grace

Other AAFC scientist: Dr. Kelly A. Ross

University partners: University of British Columbia

Industry partners: BCFGA-Apple and cherry industry of BC

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	In recent years, polysaccharide-protein conjugates from plant origin have emerged as a relevant class of bioactive natural products and great advances have been made in chemical and biological studies of natural polysaccharides as new safe plant-based health foods.
The objective of this study is to isolated, purified and characterize the polysaccharide-protein conjugates present in apples and sweet cherries from British Columbia and China. 
The questions that we want to answer are: 1) what are polysaccharide-protein conjugates in apples and sweet cherries; 2) what is the concentration of these molecules in different cultivars of apples and sweet cherries; and 3) do these bio-molecules have properties, such as antioxidant activity, that may prevent human diseases? 

Outcome expected: 
The expected outcome will be a world-class scientific publication, and new knowledge on polysaccharide-protein conjugates that may prevent human diseases.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The student will be trained in the extraction and analytical methods required to carry out the project on polysaccharide-protein conjugates and prevention of human diseases. Analytical and processing methodologies that will be used include: HPLC, GC, LC/MS, GC/MS, DSC, FT-IR, microwave-assisted extraction, measurement of antioxidant activity and/or anti-inflammatory activity.

The student should have a strong background in food and/or analytical chemistry/biochemistry and be willing and eager to learn.

The student will meet and work with world-leading food scientists and food engineers, and will get practical experience in state-of-the art processing and analytical equipment. Also, if all goes well, the student will get co-authorship in two scientific papers.


	PROJECT ID: 2009_Summerland_03
	
	Return to the List

	PROJECT TITLE: Development of baculoviruses as environmentally sustainable insect control agents and genomic analyses of viral genes

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC),
Summerland, British Columbia
	Internship Duration:

24 months

	Contact: David A. Theilmann
	Email: theilmannd@agr.gc.ca            

Phone: 1-250-494-6395

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
HIGHWAY 97, SUMMERLAND, BC, CANADA V0H 1Z0 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. David A. Theilmann, Bioproducts and Bioprocesses

The Science Director: Dr. Barry Grace

Other AAFC scientist: Dr. Martin Erlandson, Saskatoon Research Centre, Saskatchewan

University partners: 
Industry partners: 

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective: Development of baculoviruses as environmentally sustainable insect control agents and genomic analyses of viral genes that influence or determine host-range and viral infectivity.

Project:  Baculoviruses have been proven to provide effective control of economically important pest insects and are being utilized around the world.  We have isolated a number of baculoviruses that infect and kill the bertha army worm  (Mamestra configurata) an economic pest of Canola (Rape seed, Brassica napus) and have developed a significant genomic database that forms the foundation for the molecular analyses of viral genes involved in viral host range and virulence and oral infectivity (pif factors).  Our immediate goal is to determine the function of viral ODV structural proteins that are required for this infectivity of BAW midguts by the baculovirus MacoNPV-A, the most virulent bertha army worm baculoviruses we have characterized.  This project will participate in a large-scale, systematic genomic approach to the analysis of baculovirus genes required for bertha army worm midgut infection.  This will include the functional characterization MacoNPV-A genes and homologous genes in the archetype baculovirus AcMNPV.  As no tissue culture system is available for MacoNPV, we will create chimeric Autographa californica MNPV (AcMNPV)-MacoNPV viruses. A bacterial bacmid of the archetype AcMNPV virus will be used to investigate the function of each MacoNPV-A gene and the AcMNPV homologs.  Viral proteins known or predicted to be structural components of the ODV, and therefore may be required for midgut infection, will be systematically knocked-out.  Methods to be utilized will be bacmid gene knock-outs using bacterial genetics, site-directed mutagenesis, invertebrate cell culture, confocal and electron microscopy and in vivo bioassays.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	This internship will provide the student with an extensive in depth experience in molecular virology providing a wide range of skills that can be applied to the analysis of any animal or plant pathogen.  In addition, it will introduce the student to the application of this knowledge to solving problems involved in the development of environmentally sustainable insect control agents. It is expected that a student should have a strong biochemistry, molecular biology or microbiology background.


	PROJECT ID: 2009_Summerland_04
	
	Return to the List

	PROJECT TITLE: Landscape ecology of invasive pests in orchards

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC),
Summerland, British Columbia
	Internship Duration:

24 months

	Contact: Howard Thistlewood
	Email: thistlewoodh@agr.gc.ca            

Phone: 1-250-494-6419

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
HIGHWAY 97, SUMMERLAND, BC, CANADA V0H 1Z0 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Howard Thistlewood, Environmental Health

The Science Director: Dr. Barry Grace

Other AAFC scientist: Grace Frank and Scott Smith, Geomatics (GIS) Unit, PARC

University partners: Prof. Sylvia Esterby (Statistics) & Prof. Rebecca Tyson (Mathematics) & Prof. Jason Pither (Biology), at Univ. British Columbia – Okanagan, Kelowna; Prof. Nusha Keyghobadi (Biology), University of Western Ontario
Industry partners: Okanagan-Kootenay Sterile Insect Release Program; BC Fruit Growers Association, Okanagan Tree Fruit Company, and others

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective: The project is part of a collaborative study on area-wide management of pest insects, to enable the sustainable and safe production of horticultural crops in a region of varied land use and varied terrain. The project is measuring insect movement and applying mathematical and statistical technology, geographic information systems and molecular microsatellite DNA tools, to improve area-wide pest control of fruit flies and moths.

The value of the project for Canada and China: 1) Production of highly qualified personnel with state of the art skills in (depending on student) one or more of: studies of insect movement in mixed landscapes using marked insects and analysis of microsatellite DNA, or application of GIS and landscape ecology, or understanding of insect development and micro-climates in an arid climate. 2) Safeguarding the public investment in a cooperative industry-government $60 million area-wide management program that has reduced harsh insecticide use by approx. 75%. 

The outcome expected: Understanding of movement and ecology of invasive insects in highly varied terrain and landscapes, or of micro-climates within a mountainous region, or of new molecular or GIS technology to enhance sustainable horticulture. Two peer-reviewed papers per year.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Describe the internship program: Term 1, the student will learn about existing projects and methods employed, whilst planning the research with Thistlewood and academic collaborator(s). Term 2, related field-work is conducted in the Summer or Autumn at PARC. Term 3, student will conduct the analytical work, present it for review, constructive criticism by colleagues, and prepare it for publication. Student will be based at Summerland with a component of travel or stay at the University of BC – Okanagan in nearby Kelowna, or at the University of Western Ontario, depending on the type of project and degree of academic or laboratory interaction that is required.

Expected qualifications of visiting student: Reasonable proficiency in reading, speaking, and writing English. Entomology. A biologist interested in gaining molecular, analytical, or computer skills, or a mathematically inclined person who enjoys working in biology. Interest in spatial ecology or landscape genetics of insects OR using a Geographic Information System OR application of microclimate data OR mathematical modelling of movement and invasion.

Benefits to visiting student: Opportunity to work with an established group of biologists, modeller, statisticians, and a molecular ecologist. To develop skills with molecular, modelling, or GIS-based technology in the important new area of spatial and landscape ecology. Experience working in a GIS project analysing the largest dataset in Canada of physical topography, land use, micro-climates, and spatio-temporal insect counts; working with mark-release-recapture experiments; agent-based modelling; or molecular probes of moths or flies.


	PROJECT ID: 2009_Summerland_05
	
	Return to the List

	PROJECT TITLE: Sulphur compounds in wine and their sensory impact

	Internship location in Canada:
	Pacific Agri-Food Research Centre (PARC),
Summerland, British Columbia
	Internship Duration:

12 months

	Contact: Margaret Cliff
	Email: cliffm@agr.gc.ca            

Phone: 1-250-494-6365

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Pacific Agri-Food Research Centre, 
HIGHWAY 97, SUMMERLAND, BC, CANADA V0H 1Z0 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Margaret Cliff, Food Safety and Quality

The Science Director: Dr. Barry Grace

Other AAFC scientist: Dr. K. Usher

University partners: College of Food Science & Engineering, Northwest A&F University, Yangling, China
Industry partners: BC Grape Council

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective: The primary objective of this research is to learn more about the sulphur compounds in wine and their sensory impact. This research would explore, in a systematic way, the relationship between concentration and the perceived sensory attributes of sulphur compounds. It would: develop reference standards for recognition of sulphur compounds in wine, determine sensory thresholds of sulphur compounds in varietal wines, and characterize the contribution of sub-threshold and supra-threshold concentrations of sulphur compounds. 

Background/Relevance: Sulphur compounds are one of the most relevant classes of compounds for the determination of wine quality, due to their abundance and aromatic impact. The sulphur compounds have a wide range of sensory perceptions, but usually cause defects which are objectionable to the consumer. Releasing faulted wine into the marketplace can result in substantial economic loss to the wine producer and brand. Because of the very low detection limits of sulphur by humans (parts per billion (ppb) to parts per million (ppm)), it is generally easier to detect sulphur compounds using a taste panel, than analytically. In general, there is a lack of information about the contribution of sulphur compounds at sub-threshold concentrations, in mixtures, and/or in different varietial wines. With the development of reference standards, this research will provide wine producers the ability to match real concentrations of sulphur compounds with the perceived sensory characteristics, for recognition of sulphur faults. As such, it would allow producers to take the necessary actions to correct or eliminate faults before release of wines into the marketplace.

Value of Project: The beverage industries (wine, beer) are interested in sulphur compounds to identify problems in the early stages of production.  This project would increase their capability to consistently and reliably identify sulphur faults. It will provide analytical support for understanding and characterizing the nature of the sulphur faults.



	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship Program: The internship program would allow the student to develop skills in sensory and instrumental analyses. The student would be expected to have basic skills in analytical chemistry, have an aptitude to work in the area of sensory evaluation and wine research. The student would acquire hands-on skills in sensory analysis, including developing standards, interfacing with panellists, collecting and tabulating data, conducting statistical analysis and interpreting data.

The student will also gain exposure to analytical methods to analyze sulphur compounds analytically using solid phase microextraction (SPME) and gas chromatography -flame photometry (GC-FPD). The student will have an opportunity to participate in all stages of research.


	PROJECT ID: 2009_Swift Current_01
	
	Return to the List

	PROJECT TITLE: Modelling the contribution of arbuscular mycorrhizal fungi to plant P nutrition

	Internship location in Canada:
	Semiarid Prairie Agricultural Research Centre,
Swift Current, Saskatchewan
	Internship Duration:

12-24 months

	Contact: Chantal Hamel
	Email: hamelc@agr.gc.ca             

Phone: 1-306-778-7264

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre, 
PO BOX 1030, SWIFT CURRENT, SK, CANADA  S9H 3X2 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Chantal Hamel, Environmental Health

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Dr. Warren Eilers

University partners: Dr. Marc St-Arnaud, Institut de recherche en biologie végétale, Université de Montréal QC
Industry partners: Western Ag Innovations, 411 Downey Road Saskatoon, SK

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background information:  Modelling the contribution of arbuscular mycorrhizal fungi (AMF) to plant P nutrition requires values of extraradical AMF hyphal surface area.  This variable can be estimated using gas chromatograph (GC) measurements of the amount of AMF fatty acid indicators (FAI) in soil lipid extracts, but such measurements must be calibrated with values of known AMF hyphal surface areas.

Objective: To build a model forecasting the contribution of AMF to wheat P nutrition.  FAI measurements will be calibrated using measurements of in-vitro grown AMF hyphae of Glomus intraradices, G. clarum, and G. diaphanum added to soil as standards.  Surface area of hyphae trapped from 50 wheat growing soils will be measured with and without fluorescent immunolabelleing, using the glomalin (AMF) specific antibody Mab32 B11.  A model will be developed  using this data and some plant and soil data obtained from the same field sites.

Outcome: The forecasting model will improve the accuracy of P fertilization recommendations improving the profitability and sustainability of wheat production in China and Canada.  The hyphae measurement methods developed will facilitate field research on AMF.  Two scientific publications should be produced (the model and AMF hyphae measurement methods)

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program: The student is expected to keep him/herself informed of knowledge development in the field of specialization, to design and conduct experiments, to publish scientific articles and present results at meetings. 

Qualifications: A candidate must be a dedicated and carefull graduate student with interest in ecological modelling.  Knowledge in immunology is an asset.

Benefit to student: Research results will have high impact as the research tools developed will be used by many others researchers in the field.  The student will be supported by a team of skilled researchers and technicians.
Duration: 24 months; 12 months is a minimum.


	PROJECT ID: 2009_Swift Current_02
	
	Return to the List

	PROJECT TITLE: Function of dark septate endophytic fungi in the prairie mixed grass ecozone

	Internship location in Canada:
	Semiarid Prairie Agricultural Research Centre,
Swift Current, Saskatchewan
	Internship Duration:

12-24 months

	Contact: Ron Knox
	Email: knoxr@agr.gc.ca              

Phone: 1-306-778-7262

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre, 
PO BOX 1030, SWIFT CURRENT, SK, CANADA  S9H 3X2 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Ron Knox, Biotechnologist, Bioproducts and Bioprocesses

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Dr. Chantal Hamel, Dr. Michael P. Schellenberg

University partners: Dr. Juan Carlos Perez, Universidad Nacional de Colombia, Sede Medellin, AA3840 Medellin, Colombia

Industry partners: Mr. Pat Fargey, Granssland National Park, Park Canada

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Results to date: In sub-arid ecosystems, arbuscular mycorrhizal fungi share root occupation with other fungi called dark septate endophytes, or DSE.  We have isolated some of these DSE from tame and native forage grass species from an on-going field experiment.  We found that DSE are more abundant than AMF, especially at deeper soil depths, that DSE-plant associations are largely specific, and that DSE may increase or decrease plant productivity. We think that DSE regulate and improve the efficiency of N-cycling the soil-plant systems.

Objective: To identify the role of DSE fungi in forage grasses, in sub arid ecosystems. The spatial and temporal distribution of DSE in field-grown forage species (our on-going experiment) will be described using a T-RFLP protocol, and controlled condition experiments using inoculation and stable isotopes will be used for stringent hypothesis testing.  

Outcome: The knowledge acquired through this research will allow the selection of forage plant genotypes forming efficient symbiosis, and lead to the establishment of forage production systems with superior economic performance and sustainability.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program: The student is expected to keep him/herself informed of knowledge development in the field of specialization, to design and conduct experiments, to publish scientific articles and present results at meetings. The intern will gain valuable experience in microbial ecology and will be exposed to high throughput molecular biology techniques, in a research oriented institution.

Qualifications: Knowledge of DNA analysis techniques and culture-base methods in microbiology in necessary.  English will be the working language.

Benefit to student: Student productivity will be high since all research tools (fungal isolates compatible with grass genotype; T-RFLP protocol; field plots) have been developed in prior research.  The student will be supported by a team of skilled researchers and technicians.  This project is a rare opportunity for in situ research in a sub-arid environment.
Duration: 24 months; 12 months is a minimum.


	PROJECT ID: 2009_Swift Current_03
	
	Return to the List

	PROJECT TITLE: Understanding contribution of diverse multifunctional plant communities to sustainable livestock production systems

	Internship location in Canada:
	Semiarid Prairie Agricultural Research Centre,
Swift Current, Saskatchewan
	Internship Duration:

24 months

	Contact: Michael P. Schellenberg
	Email: schellenberg@agr.gc.ca              

Phone: 1-306-778-7247

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre, 
PO BOX 1030, SWIFT CURRENT, SK, CANADA  S9H 3X2 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Michael P. Schellenberg, Environmental Health

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Dr. Grant McLeod

University partners: Dr. Yuguang Bai, University of Saskatchewan

Industry partners: Mr. Pat Fargey (Parks Canada), Dr. Darcy Henderson (Environment Canada, CWS)

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective: Determine the functional contribution to plant communities of forage plants in the areas of improved growing environments, (soil moisture, increased nitrogen) and contributions to nutritional needs of grazing animals.  

Benefit: Knowledge gained will benefit both Canada and China in mitigating potentially negative effects of climate change. By knowing plant species functional response to environmental changes appropriate species can be selected for the anticipated environment as well as development of methodologies for retaining key plant species. When appropriate species are selected improved environmental conditions would result; for example reduced desertification, continued access to forage for livestock, etc.  Project will aid in continued exchange of science between the nations.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Student will be expected to become familiar with the literature, design and run experiments, write papers, and present results at meetings. The intern would meet researchers involved preservation of plant gene resources, conservation of native habitat, and research colleagues at other facilities. 

Qualifications: Good communication skills in English, appropriate level of English according to set standard, background in ecology, seed ecology, rangelands, plant physiology.

Benefit to Student: The student will develop skills and understanding necessary for future career. One would anticipate develop of a network of colleagues of similar interests. The student would be working with a group of qualified scientists. Individual would be working at the only research facility in Canada located in the semiarid prairie. The Centre has the only ecological variety program, only research program examining the potential of shrubs for forage, and one of few looking at native prairie re-establishment. The Centre has a long history in development of perennial crops for the semiarid environment.


	PROJECT ID: 2009_Swift Current_04
	
	Return to the List

	PROJECT TITLE: Effect of different native and tame pasture systems on forage and beef production on semiarid prairie and their contribution to soil and air quality

	Internship location in Canada:
	Semiarid Prairie Agricultural Research Centre,
Swift Current, Saskatchewan
	Internship Duration:

24 months

	Contact: Alan Iwaasa
	Email: iwaasa@agr.gc.ca              

Phone: 1-306-778-7251

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre, 
PO BOX 1030, SWIFT CURRENT, SK, CANADA  S9H 3X2 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Alan Iwaasa, Grazing Management, Sustainable Production Systems

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Drs. Vern Baron (Lacombe), Walter Willms (LRC), Brian McConkey, Hong Wang and Mike Schellenberg (SPARC)

University partners: Drs. Kendric Walburger and Bruce Coulman (U. of Saskatchewan)

Industry partners: Ducks Unlimited Canada, Viterra/Proven Seeds, Southwest Forage Association, and Nexen Inc.

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objectives: 1) Determine the contribution of cattle impact on different pasture mixtures (native and tame forages) in the semiarid prairie; 2) Determine forage qualities and animal performance differences between different pasture mixtures in the semiarid prairie; 3) Evaluate soil organic carbon sequestration changes among different native and tame pasture mixtures and grazing treatments.

Value to Canada and China: Knowledge gained will benefit both Canada and China in developing environmentally beneficial and sustainable grazing systems that utilizes perennial native and tame forages.  The grasslands in Canada resemble those of China in their form and functions.  Therefore, determination of potential strategies to mitigate the negative effects of greenhouse gas emissions and climate changes will be a benefit to both countries.  This project will aid in the continued exchange and development of scientific collaboration between the nations.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program:  Student will be expected to become familiar with the literature, research design/protocols and run experiments, write reports and technical summaries, assist in technology transfer of information to industry and producer collaborators (field days/tours) preparation and contribution to scientific manuscripts and present results at meetings (poster and/or oral presentations).
Student qualifications: The student will be a member of our integrated research team and is expected to have 1) in-depth knowledge of forage/plant science and grazing/ruminant nutrition, 2) very good English communication skills in both oral and written, and 3) good skills in conducting laboratory and field experiments under semiarid growing conditions.  The student will be motivated to become familiar with new technology and concepts.

Benefits: The student will be exposed to new concepts and learn new technologies.  The student will enter a unique research program that consists of multiple-disciplinary team of researchers that closely collaborates with research institutes, universities and industry representatives.  The student will broaden his/her experience by exposure to grasslands in another part of the world, which allows them to understand unifying principles pertaining to environmental benefits and development of sustainable grazing systems that are common to all grasslands.  The student will acquire a better working knowledge of the English language.


	PROJECT ID: 2009_Swift Current_05
	
	Return to the List

	PROJECT TITLE: Biochemical and Molecular Quantification of arbuscular mycorrhizal development in durum wheat

	Internship location in Canada:
	Semiarid Prairie Agricultural Research Centre,
Swift Current, Saskatchewan
	Internship Duration:

18 months

	Contact: Danny (Asheesh) Singh
	Email: singhak@agr.gc.ca              

Phone: 1-306-778-7256

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre, 
PO BOX 1030, SWIFT CURRENT, SK, CANADA  S9H 3X2 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Danny (Asheesh) Singh, Durum Breeder, Sustainable Production Systems

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Drs. Chantal Hamel, Ron Knox, Ron DePauw, Myriam Fernandez, Fran Clarke, Tom McCaig

University partners: 
Industry partners: Premier Tech, 1 avenue Premier, Rivière-du-Loup (Québec), G5R 6C1 Canada

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background information: 
The arbuscular mycorrhizal (AM) symbiosis can improve the ability of crops to extract phosphorus (P) from the soil.  Due to a recent shift in crop rotation and cultivation practices, more area is sown with reduced tillage, which leads to increase in AM fungal population. The variation observed in the ability of durum (Triticum turgidum var. durum) wheat genotypes to interact with arbuscular mycorrhizae (AM) indicates the possibility to select cultivars with improved symbiotic properties (Hamel et al. 2008).  The AM fungi improve plant nutrient uptake. Efficient cultivar selection is based on the use of indicators that are sensitive, easy and inexpensive to measure, and related to the traits sought. 

Hamel, C., DePauw, R., and A.K. Singh. 2008. Symbiotic Wheat: Potential for Improved Nutrient Use Efficiency in Durum Wheat. In 3rd biennial Organic Connection Conference, Saskatoon, Nov 16-18. 

Objective: 
To identify an indicator of AM symbiotic effectiveness appropriate for efficient screening of durum wheat genotypes in the Canadian durum wheat breeding program. To identify AMF-wheat interactions for gene mapping using molecular markers. 

Outcome: 
The development and optimization of an indicator of AMF development for use in durum wheat selection program will lead to the eventual release of cultivars with improved nutrient use efficiency, and improve the profitability and sustainability of wheat (durum)-based cropping systems in Canada and China.  The indicators identified can be used in other crop selection programs. AM fungi - wheat compatibility have potential for immediate use for further dissection of the trait and wheat breeding upon the completion of this project.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program: 
The student will compare and sometimes develop methods for the quantification of AM development in roots, and extraradical hyphal growth in soil, and correlate the measurement produced by these methods with durum wheat growth performance indicators (tissue P level, biomass).  AM hyphal length will be measured by mesh trapping and counting, fatty acid biomarker analysis (FA), real-time polymerase chain reaction (RT-PCR), and direct measurement of glomalin reactive hyphae.  AM development in roots will be measured by cytological staining, RT-PCR, and FA. 
Student will also participate in the on-project for genetic mapping of genomic regions in wheat responsible for the AMF-wheat interaction. This research will quantify AM fungi - wheat association among wheat genotypes (Triticum turgidum var durum L.). Wheat genotypes representing the broad Canadian germplasm pool will be examined in controlled environment conditions against different AM fungi strains to identify genotypes with maximum compatibility expression. Linkage and association mapping of loci involved in the compatibility of wheat with AM fungi will provide a resource to establish molecular markers that can be used to select wheat genotypes with favourable compatibility with AM fungi. Bi-parental mapping populations will serve as a framework to understand the location of genes involved in favourable associations of AM fungi and wheat. Association mapping populations that we have developed will assist in identifying in wheat, AM fungi - host response compatibility genes.
The student is expected to keep informed of the knowledge development in the field, to design and conduct the experiments, to publish scientific articles and present results at meetings. 
Qualifications: 
Knowledge of techniques of DNA analysis and/or immunology is preferable.  English is the working language.
Benefit to student: 
Research results will have high impact as they will be used to select genotypes for a very important crop plant.  The student will be supported by a multidisciplinary team of skilled researchers and technicians and will gain many skills in the fields of agronomy and biotechnology.


	PROJECT ID: 2009_Swift Current_06
	
	Return to the List

	PROJECT TITLE: Biochemical and Molecular Quantification of arbuscular mycorrhizal development in spring hexaploid wheat

	Internship location in Canada:
	Semiarid Prairie Agricultural Research Centre,
Swift Current, Saskatchewan
	Internship Duration:

18 months

	Contact: Ron DePauw
	Email: depauw@agr.gc.ca              

Phone: 1-306-778-7241

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre, 
PO BOX 1030, SWIFT CURRENT, SK, CANADA  S9H 3X2 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Ron DePauw, Section Head, Sustainable Production Systems

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Drs. Chantal Hamel, Ron Knox, Asheesh Singh, Fran Clarke, Tom McCaig

University partners: 
Industry partners: Premier Tech, 1 avenue Premier, Rivière-du-Loup (Québec), G5R 6C1 Canada

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Background information: The arbuscular mycorrhizal (AM) symbiosis can improve the ability of crops to extract phosphorus (P) from the soil.  Due to a recent shift in crop rotation and cultivation practices, more area is sown with reduced tillage, which leads to increase in AM fungal population. Variation in the ability of genotypes to take up P was found in wheat (Triticum aestivum) (Gahoonia et al. 1999) indicating that the selection for symbiotic wheat has potential for success. Breeding for AM symbiotic wheat could reduce the dependence of the wheat crop to fertilizers.  

Objective: To quantify AM fungi - wheat association among wheat genotypes (Triticum aestivum L.), study the historical and new germplasm to study the influence of modern cultivation practices on the AMF-wheat association, and to identify genetic markers to select wheat genotypes with favourable compatibility with AM fungi. 

Outcome: Results will provide tools for more effective selection for the AMF-wheat association and will be used in the wheat selection program, leading to the eventual release of cultivars with improved nutrient use efficiency, and improve the profitability and sustainability of wheat-based cropping systems in Canada and China.  


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Program: The student will study old and modern Canadian wheat cultivars for association with AMF in controlled environment conditions. The hypothesis tested will be that at old cultivars, which were selected in low input conditions will have more AMF-wheat association compared to modern cultivars. Traits measured will be % AMF colonization and nutrient profile in the wheat seed in the presence of AM inoculation. Student will participate in the project for genetic mapping of genomic regions in wheat responsible for the AMF-wheat interaction. This project will include screening the wheat genotypes from the bi-parental and association mapping populations, and identification of molecular markers (such as SSR and SNPs) to select wheat genotypes with favourable compatibility with AM fungi. The student is expected to keep informed of the knowledge development in the field, to design and conduct the experiments, to publish scientific articles and present results at meetings. 

Qualifications: Knowledge of techniques of DNA analysis and/or immunology is preferable.  English is the working language.

Benefit to student: Research results will have high impact as they will be used to select genotypes for a very important crop plant.  The student will be supported by a multidisciplinary team of skilled researchers and technicians and will gain many skills in the fields of agronomy and biotechnology.  


	PROJECT ID: 2009_Swift Current_07(IH)
	
	Return to the List

	PROJECT TITLE: The impact of row spacing and side-banded fertilizer nitrogen on oat quality and production

	Internship location in Canada:
	Indian Head Research Farm, 

Indian Head, Saskatchewan
	Internship Duration:

24 months

	Contact: Guy Lafond
	Email: lafond@agr.gc.ca              

Phone: 1-306-695-5220

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Semiarid Prairie Agricultural Research Centre - Indian Head Research Farm, RR# 1 GOVERNMENT ROAD, PO BOX 760, INDIAN HEAD, SK, CANADA  S0G 2K0 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Guy P. Lafond,  PhD, PAg, Production System Agronomy

The Science Director: Dr. Jeff Stewart

Other AAFC scientist: Mr. Bill May, Dr. Brian McConkey, Dr. Herb Cutforth

University partners: 
Industry partners: Straw Track Manufacturing of Regina (provide a specialized planter), Indian Head Agricultural Research Foundation (provide tractor and plot combine), Saskatchewan Oat Development Commission (funding for project but decision still pending)

	B – Project Description: objective, value of the project for Canada and China, Outcome expected

	Background: Dry land crop production requires special attention to water management. Recent studies by Cutforth et al of the Swift Current Research Center have shown that growing crops in tall stubble will improve overall grain production due to improvements in water use efficiency from micro-climatic benefits. In order to capture this potential combined with the recent advancements in auto-steer technology and GPS(global positioning systems), in order to capture that benefit, there is need to go to wider row spacing to allow greater ease of seeding between the rows. Tall stubble also allows for greater snow trapping and enhanced water conservation. 

Objective: To determine the relative agronomic performance of wide row spacing (25, 30, 36 and 45 cm) using different rates of side-banded nitrogen (0, 35, 75, 105 and 140 kg N/ha.) on the production of oat under no-till. This will allow the investigation of the implications of wide row spacing when fertilizer is side-banded because as row spacing increases, so does the concentration of nitrogen besides the row.

Outcome expected: The outcome would be the basis of a PhD thesis based on two years of results looking at the effects of row spacing and rate of nitrogen using a side-band opener on oat production with attention given to the variables plant populations, plant development (using previously developed methodology for spring wheat), crop water use, grain yield, yield components and grain quality parameters currently accepted by the oat milling industry.


	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The internship at the Indian Head Research Farm would consist of extensive familiarization to agronomic research under no-till involving many crop types (cereal, oilseed and pulse crops) and different species for the different crop types. The student would also be exposed to soil fertility and soil quality research as well as research with optical sensors for variable rate application of nitrogen in real time. The intern would be expected to work alongside the scientists and technical staff in order to get a good understanding of how to conduct agronomic research under no-till. The understanding would involve the steps required for planning an experiment, proper choice of experimental design, the resources required and the time and logistics necessary to carry out the experiment. The intern would be expected to coordinate, assist in the collection of data and summarize the data for the row spacing by seeding rate trial using oat as the test crop. The internship would be focused on field experimentation with very little emphasis on laboratory research. The intern would also be given the opportunity to spend some time at the Swift Current Research Center to meet other scientists and potentially some Chinese scholars involved with similar programs. The intern would have the opportunity to travel with the scientists to various scientific meetings pending the availability of funds.

The student would be expected to have completed an MSc degree and be accepted into a PhD program. The thesis project does not have to include the proposed project. If the student decides to work on another problem for his thesis in China, he would still be expected to lead the above described project as part of his internship. As a minimum, the intern would need to be very fluent in oral and written English. The intern would be expected to have a strong academic background in either soil or crop science but preferably crop science. A driver’s license would be an asset but not required because when located at Indian Head, the student would be located away from a large center and public transport is very limited. The Indian Head Research Farm is located in rural Saskatchewan and the population of Indian Head is only 2000. The intern would be required to show initiative, interest in research, abilities in critical thinking, be independent with a strong ability to adapt to living conditions in rural Saskatchewan and tolerate some isolation. 

The benefits to the intern would be the exposure to a very active agronomic field research program under no-till looking at many aspects of crop production. The intern would leave with a strong formation in field experimentation under no-till. The intern would leave with a very good understanding of no-till production systems.

Preferred internship period:  The preference would be for the student to be at Indian Head for at least two full growing seasons starting (April 2009- December 2010). The minimum length of the internship would be 20 months but preferably would be for 24 months.


	PROJECT ID: 2009_Winnipeg_01
	
	Return to the List

	PROJECT TITLE: Investigation of the molecular basis for cardiovascular health benefits of agri-food products (农业食品对心血管保护作用的机制研究)

	Internship location in Canada:
	Cereal Research Centre,
Winnipeg, Manitoba
	Internship Duration:

24 months

	Contact: Yaw (Chris) Siow
	Email: siowy@agr.gc.ca              

Phone: 1-204-235-3457

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Cereal Research Centre, 
351 Taché Avenue, R2010, Winnipeg, Manitoba, Canada R2H 2A6 
Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Yaw (Chris) Siow, Molecular Genetics

The Science Director: Dr. Peter Hicklenton

Other AAFC scientist: 
University partners: Dr. Karmin O

Industry partners: 

	B – Project Description: objective, value of the project for Canada and China, Outcome expected

	Objective: To define the molecular basis for cardiovascular health benefits of agri-food products and to discover new mechanisms for actions for bioactives identified from agri-food products.

Value: The results obtained from this project will provide the molecular basis for the health benefits of a variety of agri-food. Consumers thirst for scientific evidence in order for them to make informed choices about the food they eat. With data produced from our laboratory, they are able to do that. Canadian and Chinese agri-food producers will gain new facts to help them market their existing product and/or create a unique product. This added value agri-food will require production by growers, enabling them to enhance their crop production. New innovation in cultivation, production, and product format will emerge. 

Anticipated Outcome: Currently, there is an insufficient number of qualified personnel to meet the demand for solid, high quality science examining the health-related benefits of nutraceuticals and functional foods in Canada and China today. With the infrastructure in place, our laboratory is poised to contribute to the global economy.
目的：通过分子生物学的研究对那些有心血管保护作用的农业食品进行机理性的研究，并发现其中新的有效成分及作用机制。 

课题的重要性：这科研项目的结果将提供各种农业食品的保健作用机理。根据从我们实验室得到的研究结果，消费者能够获得他们所渴求的科学证据，以便对健康食品作出明智的选择。加拿大和中国农业粮食生产者将通过我们研究的结果，帮助他们推销其现有的产品和/或创造新而独特的产品。这不仅能提高农产品的产量，也能通过改良种植，生产，来促进农产品的销售量。
预期成果：目前，在加拿大和中国缺乏对于保健食品和功能性食品有知识而又有研究经验的科研人员，来为广大市民对以上食品提供正确及充分的信息。我们的实验室具备了充足的科研基础和高科技设施去执行农业食品对医疗保健的研究，并通过农业食品与健康的研究，促进全球经济的发展。

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	Internship program: Students will be joining an ongoing research program at the Canadian Centre for Agri-food Research in Health and Medicine located at the St Boniface Hospital Research Centre and is expected to participate actively in the research activities of the two laboratories, laboratory meetings and seminar sessions. Since the research centre is well integrated with the University of Manitoba and the scientists in this program have adjunct appointments in the Faculty of Medicine (YL Siow, K O) and Faculty of Agricultural and Food Sciences (K O), students will also have ample opportunities to attend seminars and lectures by invited speakers from around the world on topics of their interests.
Expected student qualifications: Students should have a minimum of two years of graduate research working experience. They are expected to have basic, practical laboratory experience, basic concepts in biochemistry, and knowledge of natural products chemistry as well as preparation of reagents and solutions for experiments. Students should have a reading knowledge of and basic communication skills in English.

Benefits to student: 1) Students will be able to learn the laboratory techniques in animal or human cell culture, protein and nucleic acid analysis, and observed techniques in handling small laboratory animals. 2) With sufficiently advance notice, students will be able to live in residence whereby they have the opportunity to meet students from other cities across Canada or other countries around the world.  3) Students are immersed in a research environment where English is the official working language.

Duration: 2-3 years. A minimum of two years is required to adequately train a graduate student to be facile in the analysis of health benefits of agri-food products in a biological system.

实习：学生将参于一项正在进行中的研究项目。研究室是设在St. Boniface医院研究院的加拿大农业食品研究中心。其研究生预计将参加两个实验室研究课题，科研会议和研讨会。这两个实验室的主任是萧耀龙博士 (YL Siow)-曼尼托巴大学医学院的兼职教授和柯嘉敏教授 (KO)-曼尼托巴大学农业和食品科学学院及医学院的教授。被录取的研究生将有充分的机会出席来自世界各地的特邀学者和科学家的研讨会和讲座。 

录取学生资格：博士生应至少具备两年的实验室工作经验。他们应具备基本的实验室经验，具有生物化学和天然产品化学知识以及配制试剂和实验室操作。学生应具备阅读英文文章和能使用英语口语作基本交流。 

学生的得益： 
1)学生将通过实验能够掌握人类或动物细胞培养技术，蛋白质和核酸的分析，及处理小型实验动物技术。 
2)研究生将能够入住学生宿舍，使他们有机会与来自加拿大其他城市或世界各地的研究生作交流。 
3)在这研究中心内，研究生们将在一个以英语为主语的研究环境中工作。这也将助于他们对英语的理解能力。
培训周期：2-3年。 在此期间全面培养研究生如何利用生物模型，例如细胞培养，动物模型系统的研究和分析农产品中有效成分的保健疗效和机理。



	PROJECT ID: 2009_Winnipeg_02(Morden)
	
	Return to the List

	PROJECT TITLE: Diversity and molecular marker assisted breeding and genetic enhancement in dry beans (Phaseolus vulgaris L.)

	Internship location in Canada:
	Cereal Research Centre - Morden Research Station,
Morden, Manitoba
	Internship Duration:

24 months

	Contact: Anfu Hou
	Email: houa@agr.gc.ca               

Phone: 1-204-822-7228

	Mailing address: Agriculture and Agri-Food Canada (AAFC), Cereal Research Centre - Morden Research Station, 
101 ROUTE 100, UNIT 100, MORDEN, MB, CANADA R6M 1Y5 

Website: http://www.agr.gc.ca/science 

	A – The Research Team

	Supervisor of the student: Dr. Anfu Hou, Bean Breeder Research Scientist

The Science Director: Dr. Peter Hicklenton

Other AAFC scientist: Dr. Robert Conner, Research Pathologist

University partners: 
Industry partners: Dr. Linda Malcolmson, Director of Special Crops, Oilseeds and Pulses, Canadian International Grains Institute (CIGI)

	B – Project Description: objective, duration, value of the project for Canada and China, Outcome expected

	Objective of the project: 1). Molecular marker assisted selection for disease resistance to bacterial blight and anthracnose in dry beans; 2). Evaluation of dry bean germplasm collections for agronomic traits including disease resistance, seed quality, growth habits, photoperiod, and adaptation; 3). Genetic diversity evaluation based on PCR-markers; 4. Associate mapping of traits of interest in dry beans.

Value of the project for Canada and China: Dry bean production worldwide is hindered by diseases. Disease infection in dry beans leads to severe losses in yield and reductions in seed quality. In Canada, the major diseases include common bacterial blight, anthracnose, and white mould. Use of resistant cultivars is considered the most efficient approach for disease control in commercial production. However, breeding efforts for disease resistance are often restricted by the lack of resistance gene sources and inefficient transfer of multiple QTLs into breeding lines and cultivars. Identification of new resistance genes and related molecular markers would facilitate the pyramiding of multiple diseases resistance in dry beans. Demand for high food quality of dry beans is increasing on world markets. More attention is needed to breeding for improved seed quality traits such as better water absorption and hydration rate, low stone seed rate and soft seed texture, and marketable seed size, shape, and colors. However, detailed profiling and genetic background for such traits are very limited. The breeding lines and germplasm selected from this study could be used as new breeding materials in Canada and China for development of improved cultivars.  The molecular markers identified could be used to assist and accelerate future breeding process, especially for quantitatively inherited genes. The modern research and breeding technologies acquired by the Chinese student would enhance the student’s capabilities in relevant Chinese programs. This training would also lay a good foundation for future collaborations between the Canadian and Chinese dry bean researchers.

Outcomes expected: 1). Release of breeding lines with resistance to multiple diseases and strains; 2). Detailed profiling of agronomic traits in dry bean genetic materials for use in breeding; 3). Estimation of genetic diversity in worldwide germplasm collections; 4). Identification of new QTLs for disease resistance and seed quality traits; 5). Publication of 3-5 papers in international refereed journals and newsletters.

	C –  Internship: Describe the internship program, the expected student qualifications, and the benefits to student

	The internship program is designed for Ph.D. graduate students to conduct research and gain training in modern crop breeding and genetic practices, including technologies in molecular markers, seed quality analysis, disease resistance screening and gene mapping, genetic diversity evaluation, and genetic enhancement of germplasm resources. The qualified students are expected to have basic knowledge and training in disciplines of plant science, especially in the areas of plant genetics and breeding, plant pathology, and molecular markers and technology. Fluency in English language is required. Willingness to do field-work is a prerequisite. The selected student should be able to work in a multi-disciplinary team, and be multi-task oriented. The training will provide opportunities to the student for experience in both conventional and molecular plant breeding and genetics.


Official Language Proficiency Requirement for

Foreign Research Participants in Agriculture and Agri-Food Canada (AAFC)
Proficiency in English or French is necessary to participate in research activities at Agriculture and Agri-Food Canada (AAFC). All foreign research participants must satisfy this requirement before coming to AAFC in one of the following four ways: 

	1.
	Satisfactory score from one of the following tests 
	Minimum score

	
	TOFEL (Test of English as a Foreign Language)
	80 (iBT)

	
	IELTS (International English Language Testing System)
	6.0 overall 

	
	MELAB (Michigan English Language Assessment Battery)
	80

	
	WSK in China -PETS5 (for English) or TNF (for French) 
	PETS5: 55 (with listening at 18 and oral at 3); TNF at 60.

	
	French: other international recognized tests
	To be evaluated

	or 2.
	Provide proof of completion of a previous degree program in an English/French language university.

	or 3.
	Provide proof of prolonged residence and exercise of a profession in an English/French speaking country.

	or 4.
	Provide proof of completion of an Advanced English or French Training by a recognized institution and demonstration of satisfactory communication skills.


Notes:

1) For your information, the above mentioned tests are administered by: 

Test of English as a Foreign Language (TOEFL)
Educational Testing Service, P.O. Box 6151, Princeton, New Jersey (08541-6151), USA.
International English Language Testing System (IELTS)
University of Cambridge Local Examinations Syndicate
1 Hills Road, Cambridge, U.K. CB12EU
(applicants may also contact their nearest British Council Office)
 

Michigan English Language Assessment Battery (MELAB)
English Language Institute (ELI)
University of Michigan, Ann Arbor, Michigan, U.S.A., 48109-1057
 

WSK-PETS5(全国英语等级考试,English) or TNF (French)
National Education Examinations Authority

Ministry of Education, People's Republic of China

Address: Li Ye Building, Tsinghua Science Park, Haidian District, Beijing, China 100084

Web: http://www.neea.edu.cn
2) AAFC recognizes the Foreign Language Requirements for 2009 Studying Abroad Programs of the China Scholarship Council (CSC, web: http://www.csc.edu.cn/);
3) Knowledge of French is an advantage for research participants at the four AAFC research centres located in Québec, Canada. 

4) General information on AAFC research is available online at: http://www.agr.gc.ca/science
接受意向函参考格式
(应使用有机构抬头的信纸打印并签名,不接受电子邮件)

Date: 

Attention: 

	Information on the PhD student in China

Surname: 

Given Name: 

Name of home University/Institution: 
Mailing address: 
	Gender: 

Date of Birth: 

Phone: (+86)
Email: 


Subject: Letter of Acceptance Intent for 2009 MOE-AAFC PhD Research Program / Building High Level University Program

Dear (student’s name):

It is my pleasure to confirm that I will be pleased to host you in my laboratory assuming that the China Scholarship Council (CSC) approves your application under the “2009 MOE-AAFC PhD Research Program” or “Building High Level University Program” and provides you with a scholarship.

You will be working on the project (provide the project ID and title) at the (name of the Research Centre), Agriculture and Agri-Food Canada (AAFC) in (City, Province). The internship will last (number of) months. 
I consider your English proficiency is good enough to conduct the internship. Before you could come to AAFC, you may be asked to provide additional proof(s) of meeting the AAFC Official Language Proficiency Requirement.

This is not an invitation letter to come to Canada and it should be used only with your application to CSC as one of the requirements to be eligible to the Program. I will be pleased to discuss with you and your supervisor in China about a Joint Research Plan on the internship for submission to CSC when necessary. 

(Signature of the AAFC Supervisor)
Name of the AAFC Supervisor in print
Mailing Address:

(Phone/Fax/Email)
	Cc.:
Mr. Shan He (email: shan.he@agr.gc.ca)

International Scientific Cooperation Bureau (ISCB), Agriculture and Agri-Food Canada (AAFC), Ottawa, Ontario, Canada K1A OC5
	The student’s current supervisor in China
Name of the supervisor:

Position:

Phone: (+86)

Email: 


(updated on Dec. 5, 2008)
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