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Foreword 
 

On behalf of the three scientific societies listed above, I welcome you to the conference Plants & Soils: 
Montreal ’08. The Canadian Society of Agronomy has been meeting annually since 1954. The Canadian 
Society for Horticultural Science’s history dates back to 1956. The American Society of Agronomy’s 
Northeastern Branch was holding annual meetings back in 1968. These societies continue to facilitate and 
support sciences relevant to the contemporary issues of 2008. 
 
It has been an honour and a privilege to serve as chair of the steering committee, working with the 
committee chairs and members who are listed in this program book. Their efforts have been 
commendable and productive. Please take a moment to thank these talented individuals when you see 
them. 
 
The theme of Ecological Intensification, Biofuels and Bioproducts has grown in relevance since planning 
began for this conference. Today the world food crisis is dominating headlines, particularly in media 
outside North America. Yet we recognize that well-intentioned trends within North America are partly 
responsible for the turnaround in the agricultural supply-demand balance and for the dramatically rising 
prices for both crop commodities and the inputs needed to grow them. The call to apply plant and soil 
sciences to the intensification of cropping systems has never been louder. Can we do it ecologically? 
 
I hope that this conference will provide opportunity to put your research interests in the context of 
ecological intensification: producing more on less land, with less impact on the environment, applying 
principles of ecology.  Soil-plant systems are ecological systems. Principles of ecology therefore apply to 
all the sciences represented, whether the research is on improving yield of maize, health-functional 
quality of blueberries, aesthetics of ornamentals, or productivity of soils. Even the study of the mineral 
structure of soil or its classification can produce information relevant to its role in ecology. 
 
Highlights of the program include: the opening plenary symposium on Ecological Intensification, 
Biofuels and Bioproducts, field trips to the Montreal Botanical Garden, the AAFC research center in St-
Jean, and the McGill University Macdonald campus, and the Awards Banquet. Scattered throughout the 
conference are receptions and opportunities for networking, along with many excellent posters and oral 
presentations. 
 
I wish you an enjoyable and rewarding time in Montreal! 
 

Tom Bruulsema, Chair, Conference Steering Committee 
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Participating Societies  
 
Plants & Soils Montreal’08 is a joint meeting of the following scientific societies 
• Canadian Society of Agronomy (CSA) http://agronomycanada.com/ 
• Canadian Society for Horticultural Science (CSHS) http://www.cshs.ca/ 
• Northeastern Branch (NEBCSA) of the: 
• American Society of Agronomy (ASA) https://www.agronomy.org/ 
• Crop Science Society of America (CSSA) https://www.crops.org/ 
• Soil Science Society of America (SSSA) https://www.soils.org/  
 
 

Organizing Committees 

 Steering Committee 

Tom Bruulsema (chair), Gilles Bélanger, Rigas Karamanos – CSA  
Shahrokh Khanizadeh, David Percival, Denis Charlebois – CSHS   
Dick Weismiller, Sid Bosworth, Dave Hansen, Susan Chapman – NEBCSA  
Donald Smith, Philippe Seguin, Joann Whalen, Magali Merkx-Jacques, Mark Lefsrud – McGill University   
   

 Scientific Program Committee 

Shahrokh Khanizadeh (Chair), Gilles Bélanger, Sid Bosworth, David Percival  
     

 Finance Committee 

Gavin Humphries, Tom Bruulsema, Denis Charlebois, Samir Debnath, Dave Hansen  

 Fundraising Committee 

 Katrine Stewart (Chair), Rigas Karamanos, Sid Bosworth  

 Local Arrangements Committee 

 Philippe Seguin, Joann Whalen, Magali Merkx-Jacques, Donald Smith, Mark Lefsrud 

 Promotion Committee 

 Denis Charlebois, Susan Chapman   

 Awards Committee 

 Denis Charlebois, Richard Weismiller, Cynthia Grant  



Sponsors—Platinum 
 
 
 
 

Dow AgroSciences Canada Inc. is an 
organization committed to enhancing the 
quality of life by developing innovative 
technology for the efficient production of an 
abundant, nutritious food supply and the use of 
renewable agriculture resources for industrial 

applications. A research-based, agricultural sciences company, Dow AgroSciences has a diverse product 
portfolio including weed, insect and disease management for agricultural/horticultural crops, forestry and 
industrial vegetation management. The company has developed a plant genetics and biotechnology 
platform in canola and corn. This investment is focused on agronomic production traits and value-added 
quality traits. Dow AgroSciences has research and development capabilities across western and eastern 
Canada including a canola plant breeding and cell biology group based in Saskatoon, Saskatchewan. 
www.dowagro.ca  
 
 
 

 
Monsanto is a company 100% focused on 
agriculture. We apply innovation and technology 
to help farmers around the world be successful, 
produce healthier foods, better animal feeds and 
more fiber, while also reducing agriculture's 
impact on our environment. Monsanto Canada 
Inc. is headquartered in Winnipeg, Manitoba. 
www.monsanto.ca  
 

 
 
 
 

 
 The Green Crop Network (GCN) is a unique, 
nation-wide Canadian research network for 
greenhouse gas management and climate 
change mitigation through agricultural crop 
production systems. With the support of 
NSERC, various governmental departments 

and agencies, 14 universities and industrial partners, we provide a national research structure engaging the 
best Canadian microbial, soil and plant scientists to enhance our understanding of the genetic, 
physiological and ecological processes associated with crop plants. Our researchers work on targeted 
projects focused in four integrated themes: N2O emissions, soil carbon stocks, plant responses to elevated 
CO2 and biofuel crops. Our mission is to develop the insights, technologies and highly qualified personnel 
necessary to breed or engineer crops and cropping systems to reduce net GHG emissions and contribute to 
an alternative and sustainable energy supply.  www.greencropnetwork.ca  
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Sponsors—Gold 
 
 

The International Plant Nutrition Institute (IPNI) is a not-for-profit, scientific 
organization dedicated to responsible management of plant nutrients – N, P, K, S, and 
others – for the benefit of the human family. IPNI, which officially began operating 
January 1, 2007, is funded by fertilizer industry member companies and affiliates from 
around the world. With headquarters in Norcross, Georgia, U.S.A., IPNI has 
established effective programs led by scientific staff in many important global regions. 
The purpose is to help provide a coordinated scientific foundation for fertilizer nutrient 
use and to scientifically address associated environmental issues. www.ipni.net

 
 

Bayer CropScience, a subsidiary of Bayer AG with annual sales of about EUR 5.8 
billion (2006), is one of the world’s leading innovative crop science companies in the 
areas of crop protection, non-agricultural pest control, seeds and plant biotechnology. 
The company offers an outstanding range of products and extensive service backup for 
modern, sustainable agriculture and for non-agricultural applications. Bayer 
CropScience has a global workforce of about 17,800 and is represented in more than 
120 countries. Further information on Canada's operations is available at: 
www.bayercropscience.ca . 

 
 
Founded in 1920, AIC has grown to be the member-based national association -- the 
bridge builder -- for the ever expanding community of scientists, business men and 
women, and other professionals who seek to be informed about and influence 
contemporary agriculture’s contribution to a wide array of sectors of the 
economy (e.g. agricultural, pharmaceutical, food manufacturing, energy, health, bio-
materials, etc.)  It's members advance and promote the science, and the science-based 

business and governance, required to profitably and sustainably maximize commercial and societal value from the 
sustainable agri-resource base over the long term.  Whether focused on supplying services and products to that 
resource base, the management of those inputs on the farm, or the ultimate products and services at the end of the 
supply chain, AIC members are the intellectual capital without which contemporary agriculture could not provide 
the solutions to many of the most pressing challenges of our time.   www.aic.ca  
 
 

AGROTAIN International is the world’s largest producer of Stabilized 
Nitrogen fertilizers. Marketed under the brands AGROTAIN, 
AGROTAIN PLUS, Nitrogain, SuperU, UMAXX and UFLEXX, 
Stabilized Nitrogen fertilizers contain proprietary nitrogen stabilizer 

technology. This award winning and patented technology has a proven track record, backed by more than a thousand 
worldwide research studies. AGROTAIN International’s Stabilized Nitrogen fertilizers reduce nitrogen losses, and 
extend plant-available nitrogen for healthier plants and higher yields. AGROTAIN International’s products are 
currently licensed or sold through Agricultural, Turf & Ornamental or Industrial partners in over 69 countries. 
AGROTAIN International is headquartered in St. Louis, Missouri, USA. www.agrotain.com   
 

 
Our business is to improve crop yields and livestock nutrition. We do this by mining, 
manufacturing, marketing and distributing fertilizer around the world. We can now 
offer our customers all three key fertilizer products - phosphate, potash and nitrogen - 
plus specialty products such as K-Mag® and MicroEssentialsTM S15. We're the largest 
processed phosphate producer with significant equity interests in the rapidly growing 

markets of China and Brazil. We're the leading miner, processor and distributor of potash worldwide. Mosaic is also 
the exclusive marketing agent of 1.2 mmt (million metric tons) of nitrogen products. In fact, we have a 50 percent 
equity stake in Saskferco Products, one of the world's most efficient nitrogen production facilities. Our diverse 
product line is complemented by customized services. We provide tools that increase profitability by assisting in 
fertilizer application and market forecasting. From field mapping and soil testing to agronomic consulting and 
fertilizer blending innovations, our services deliver added value to our customers. www.saskferco.com    
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Sponsors—Gold 
 

 
Honeywell International is a diversified technology and manufacturing
leader, serving customers worldwide with aerospace products and
services; control technologies for buildings, homes and industry;
automotive products; turbochargers; and specialty materials.  

Honeywell Ammonium Sulfate is part of the Specialty Materials division of Honeywell, producing SULF-N (21-0-
0-24S) at its Hopewell, VA plant since 1954.  The Hopewell site is the largest ammonium sulfate production facility 
in the world, making nearly 5000 tons every day of the year.  Honeywell has long been the industry leader in 
research and promotion of the many agronomic benefits of ammonium sulfate in agricultural and horticultural 
applications. Honeywell offers its product in several different sizes (Granular, Midgrade & Soluble) to meet the 
needs of the various markets it serves worldwide.

 
 

 

w.sulfn.comww

Sponsors—Silver
Agrium Inc. is a leading global producer and marketer of 
agricultural nutrients, industrial products, specialty fertilizers, 
and a major retail supplier of agricultural products and 
services in both North and South America, with interests in 

Europe and China. Agrium produces and markets four primary groups of nutrients: nitrogen, phosphate, potash and 
sulphur, as well as controlled release fertilizers and micronutrients. www.agrium.com
 
 

James Richardson International Limited (JRI) is the largest subsidiary of 
James Richardson & Sons, Limited and is Canada’s largest privately owned 
grain company.  JRI operates a modern and efficient network of high-
throughput elevators and port terminals capable of moving grain and 
oilseeds throughout Canada and to worldwide destinations. We are a leader 
in agribusiness through our presence in grain handling, grain 

merchandising, crop inputs sales and services as well as oilseed processing and packaging. With over 150 years of 
experience, JRI continues to be 100% Canadian owned by the Richardson family.  We remain steadfastly involved 
in every aspect of the agriculture industry – nurturing strong business relationships with customers and suppliers, 
overseeing the research and development of innovative products and technology and proudly providing an 
influential global presence for Canadian producers. www.jri.ca  
 

 

w 
 

 

e 
viterra

Viterra is Canada’s premier agribusiness built on the foundation 
of Saskatchewan Wheat Pool Inc. and Agricore United. The ne
company has extensive operations and distribution capabilities
across Canada and in the United States and Japan. Viterra is
connected to customers at each stage of an integrated pipeline 

that starts with farmers and extends to destination customers around the world.  Well-positioned geographically and 
with business segment diversity, Viterra serves its customers with a wide range of proprietary seed varieties, 
fertilizer, equipment, a full line of crop protection products, extensive agronomic and financial services and th
largest network of grain handling and marketing facilities in Canada.  www.viterra.ca/portal/wps/portal/
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VSNi are the developers and distributors of GenStat, the world's 
finest data analysis software for the bioscientist. GenStat boasts an
extensive range of data analysis techniques, many such as Analysis

of Variance, Linear (including Generalised Linear) Models and REML were developed by statisticians involved in 
agricultural research at our parent company Rothamsted Research. At VSNi we understand what scientists and 
researchers in agriculture, biology and bioscience need to analyse their data, the types of analysis and phraseology 
are based upon a biologists work and requirements. Combine the depth and breadth of statistical analysis with the 
intuitive menu system and it's no wonder that GenStat is the biologist's preferred choice of data analysis software. 
More information at www.vsni.co.uk

http://www.montreal08.org/Sponsors_list.htm
http://www.sulfn.com/
http://www.agrium.com/
http://www.jri.ca/
http://www.viterra.ca/portal/wps/portal/viterra


Sponsors—Bronze
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op.coop

La mission de La Coop fédérée est de contribuer au développement économique, social 
et environnemental des producteurs agricoles sociétaires et de ses coopératives 
affiliées: www.laco   
 
 

 
 
 
 
 
 
 
 
 
 

http://www.lacoop.coop/


 
 

Map of McGill Campus & Vicinity 

New Residence Hall
3625 Avenue du Parc
514-398-3471

Trottier Building
3630 Rue University

Leacock Building
855 Sherbrooke Street West

 

Public parking (underground) is available across the street from the New Residence Hall, at a rate of approximately 
$15 per day (subject to change). Parking on campus is discouraged owing to very limited availability. 

Whether you are in Montreal on business or leisure, or whether you are part of a group or participating in a conference, 
the New Residence Hall is an ideal place to stay, located only steps away from major business centres, art galleries and 
museums, the subway, world-famous underground shopping centres and fabulous entertainment and restaurants. 
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Program Outline 

Date and Time Event Location 
(see map page 9) 

Sunday 13 July 

3 – 5 pm 
 

CSHS Annual Business Meeting 
CSA Executive Meeting  
NEBCSA Officers Meeting 

Trottier 1100 
Trottier 1090 
Trottier 1080 

3 - 7 pm Registration desk open New Residence Hall 
entrance 

5 – 7 pm Joint mixer/reception, wine & cheese New Residence Hall
Ballroom 

Monday 14 July  

7 – 8 am 
7 am to noon  

Continental Buffet Breakfast 
Registration desk  

Leacock 232

8 am – 12:15 
with coffee break 

Opening Plenary Symposium on Ecological Intensification, 
Biofuels and Bioproducts  

Leacock 232

12:15 – 2:30 pm Society Annual General Meetings with luncheons 
 CSHS, CSA, and NEBCSA 

Trottier 1100, 1090,  
1080  

2:30 – 2:50 pm BREAK  

2:50 – 4:30 pm Volunteer Oral Presentations (Three Concurrent Sessions) Trottier 

4:30 – 6:30 pm Poster Session and Exhibition Showcase and Reception Trottier 1st & 2nd floor 

6:30 – 8:30 pm Informal Discussion on Issues in Agronomy (for CSA 
members; with pizza and refreshments) 

Trottier cafeteria 

Evening Dinner on your own    

Tuesday 15 July  

7 – 8 am 
7 am to noon  

Continental Buffet Breakfast 
Registration desk  

Trottier 

8 am – 10:30 
with coffee break 

Volunteer Oral Presentations (Three Concurrent Sessions) Trottier 

10:45 – 12:00 Posters (presenters present) Trottier 2nd floor 

Noon – 5 pm Tours: AAFC St-Jean, Montreal Botanical Garden, McGill 
University MacDonald campus 

  

6 pm – 9 pm Reception and Awards Banquet  
Guest Speaker: Myles Frosst, Agricultural Institute of Canada 

New Residence Hall

Wednesday 16 July  

7 – 8 am 
7 am to noon  

Continental Buffet Breakfast 
Registration desk  

Trottier 

8:00 – 12:00 with 
coffee break 

Volunteer Oral Presentations (Two Concurrent Sessions) Trottier

Noon  Conference adjourns Trottier 
 

http://www.montreal08.org/Map_McGill.htm#nrh
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm#nrh
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm
http://www.montreal08.org/Map_McGill.htm


Opening Plenary Symposium, Morning Session, 14 July 2008 

Ecological Intensification, Biofuels and Bioproducts 

Leacock 232 
See page 25 for abstracts 
  
Time Speaker Topic
8:00 am Prof. Chandra Madramootoo, Dean, 

Faculty of Agricultural and 
Environmental Sciences, McGill 
University 

Host Institution Introduction & Welcome

8:10  Dr. Tom Bruulsema, Chair, 
Conference Steering Committee 

Welcome on behalf of the three sponsoring societies

8:20 Prof. Kenneth G. Cassman, 
University of Nebraska

Food Security and Conservation of Natural Resources 
in a Biofuel World

 Prof. Cassman is Heuermann Professor of Agronomy and former Head of the Department of 
Agronomy and Horticulture at the University of Nebraska in Lincoln. He also serves as Director 
of the Nebraska Center for Energy Sciences Research. Previously, at the International Rice 
Research Institute in Los Baños, Laguna, Philippines he served as Head of the Division of 
Agronomy, Plant Physiology, and Agroecology.

9:00 Questions & Discussion
9:10 Prof. Calvin B. DeWitt, University of 

Wisconsin
Plants and Soils in Biospheric Context: Bioenergetic 
Challenges to Planet Stewardship

 Calvin B. “Cal” DeWitt is professor of environmental studies with the Nelson Institute at the 
University of Wisconsin-Madison where he serves as a member of the graduate faculties of 
Land Resources, Water Resources Management, Conservation Biology and Sustainable 
Development, and Limnology and Marine Science.  His assignment since 1972 has been “to 
address the fragmentation of the disciplines” through development of an integrative program of 
teaching, research, and service directed at ecological integrity and sustainability.

9:50 Questions & Discussion
10:00 BREAK
10:20 Prof. Donald L. Smith, McGill 

University
Biofuels: Sustainable Energy as the Oil Runs Out

 Prof. Smith is James McGill Professor and Chair of the Plant Science Department at McGill 
University in Montreal, QC. He currently leads the Green Crop Network on crops and climate 
change, including work on biofuels, and also heads the McGill Network for Innovation in 
Biofuels and Bioproducts (McNIBB).  His research program has focused on production and 
physiology of crop plants, plant-microbe interactions, nitrogen fixation and responses to changes 
in the atmosphere and the climate.  

11:00 Questions & Discussion
11:10 Prof. Thomas M. Powers, University 

of Delaware
The Ethics of Biofuels: Starving Peter to Drive Paul?

 Dr. Powers is an assistant professor of philosophy at the University of Delaware and a faculty 
research fellow at Delaware Biotechnology Institute.  His research concerns ethics and 
technology, with a focus on information ethics, values and design, genetic enhancement, and 
nanotechnology. Dr. Powers received his undergraduate degree from the College of William & 
Mary and his doctorate in philosophy from the University of Texas at Austin (1994) which 
included research at the Ludwig-Maximilians-Universität in Munich, Germany as a DAAD-
Fulbright graduate fellow.

11:50 Questions & Discussion
12:00 Panel Discussion responding to questions
12:15 ADJOURN for Luncheon and Society Annual General Meetings
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Oral Presentations 
 

Concurrent sessions           
Presenting authors are underlined. Abstracts (page 25) are sorted by the last name of the first author, not the 
presenting author) 
 

Bioproducts & 
Sustainability 

Pest Management Horticulture 

Trottier 1100 Trottier 1090 Trottier 1080 

Date Time 

Chair: Don Smith Chair: David Wees Chair:  Mark Lefsrud 
2:50 pm Evaluation of Perennial 

Warm Season Grasses for 
use as Bioenergy 
Feedstock. Julie Hansen, 
Hilary Mayton, Paul Salon, 
Jamie Crawford, Chris 
Watkins, and Donald Viands 

On-Farm Soybean IPM 
Education Programs. Brian 
Aldrich, Julianne Dennis, 
Michael Dennis, Nancy Glazier, 
Jeffrey Miller, Michael Stanyard, 
J. Keith Waldron and Ken Wise 

Absorption Of Sodium 
Chloride By The 
Halophyte Portulaca 
oleracea L. Moshe Halpern, 
Joann K. Whalen and 
Donald L. Smith 

3:10 Biomass Yield and Sugar 
Concentration of Sweet 
Pearl Millet as Influenced 
by Fertilization and 
Harvest Date. Vincent 
Leblanc, Gilles Bélanger, 
Philippe Seguin, and Anne 
Vanasse 

Manipulating Canola Canopy 
Through Plant Density, 
Seeding Date, and Fertility 
Regime for Improved 
Management of the Cabbage 
Seedpod Weevil, 
Ceutorhynchus obstrictus 
(Marsham). Lloyd Dosdall, 
Doug Moisey, and Ross 
McKenzie 

Defining Irrigation Set Points 
For Organically-Grown 
Greenhouse Tomato Crops 
Using Growth And 
Physiological Responses To 
Soil Matric Potential. Steeve 
Pepin, Martine Dorais, Nicolas 
Gruyer, and Claudine Ménard 

3:25 CRP, CREP or Biofuel 
Production – Which is the 
most Profitable? Carrie 
Spehar, Patrick Drohan, and 
Douglas Miller 
 

Susceptibility of Dandelion 
Biotypes and Broadleaf 
Turfgrass Weeds to Sclerotinia 
minor. Mohammed H. Abu-
Dieyeh and Alan K. Watson 

SNP Diversity in 
Cultivated Tomato 
(Solanum lycopersicum). 
Joanne A. Labate, Angela 
M. Baldo, Susan M. 
Sheffer, and Larry D. 
Robertson 

3:40 Corn Grain Yields and 
Yield Stability in Four 
Long-term Cropping 
Systems. Kulbhushan K. 
Grover, Heather D. Karsten, 
and Greg W. Roth 

Choice of Species and Errors in 
Identification in Student Weed 
Collections. 
David Wees, S. Lussier, T. 
Eades, M. Abu-Dieyeh, and E. 
Sivesind 

Effect of Wavelength on 
Carotenoid Accumulation 
in Kale. Mark Lefsrud, 
Dean Kopsell, and Carl 
Sams   
 

3:55 Establishing Priorities For 
Organic Research In 
Canada. A.M. 
Hammermeister, R. 
Pidskalny, R.L. Beavers, and 
B. Frick 

 

Forage Radish Winter Cover 
Crops to Control Weeds in the 
Mid-Atlantic Region. 
Yvonne Lawley, Ray Weil, and 
John Teasdale 

 

Growth Parameters And Gas 
Exchange Characteristics of 
Avocado Rootstock Seedlings 
as Affected by Different 
Container Sizes And Levels 
Of Irrigation Frequency. 
George Ouma

4:10 Nitrate Removal through 
Microbial Denitrification 
in Riparian Areas 
Associated with Intensive 
Agriculture. Cassie Leclair, 
David Burton, Glenn 
Stratton, and Gordon 
Brewster 
 

Crop Height and Density 
Influence Flowering Synchrony 
and Intraspecific Gene Flow 
Between Cropped and 
Volunteer Wheat (Triticum 
aestivum L.).   
Willenborg, C.J., Luschei, E.C., 
and Van Acker, R.C.   
 

Nitrogen And Phosphorus 
Application To Processing 
Tomatoes Grown Under 
Drip Fertigation. T.Q. 
Zhang, C.S. Tan, K, Liu, 
and J. Warner  
 

M
on

da
y 
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4:30- 
6:30 Poster Session and Exhibition Showcase and Reception (all presenters present) 
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Oral Presentations 
 

Forages Soil Fertility & Plant 
Nutrition Horticulture 

Trottier 1100 Trottier 1090 Trottier 1080 

Date Time 

Chair: Sid Bosworth Chair: Joann Whalen Chair: Shahrokh 
Khanizadeh 

8:00  Response of Rainfed Alfalfa 
to N, K, S and B at Thunder 
Bay. T. S. Sahota 
 

 The Effect of Three 
Foliar Diseases of the 
Wild Blueberry on Leaf 
Photochemistry, Leaf 
Drop, and Floral Bud 
Number. James Dawson, 
Dave Percival, Bruce Gray, 
Nancy Pitts, and Paul 
Hildebrand 

8:15 Neutral Detergent Soluble 
Carbohydrates in Alfalfa 
and Timothy Predicted by 
Near Infrared Reflectance 
Spectroscopy. Zhidong Nie, 
Gaëtan Tremblay, Gilles 
Bélanger, Robert Berthiaume, 
Yves Castonguay, Annick 
Bertrand, Réal Michaud, and 
Guy Allard  

Field and Laboratory 
Measurements of Nitrogen 
Sequestration in Mine Spoils 
Amended with Poultry 
Manure and Paper Mill 
Sludge.  
Ashlee Dere, Richard 
Stehouwer, Kirsten 
McDonald, and Emad 
Aboukila 

Analysis of Genetic 
Diversity within a 
Collection of Wild 
Lowbush Blueberry 
(Vaccinium angustifolium 
Ait.) clones Using ISSR 
Markers. Samir C. 
Debnath  
 

8:30 Cutting Time and Wilting 
Affect Non Structural 
Carbohydrates in Alfalfa. 
Chantale Morin, Gaëtan 
Tremblay, Gilles Bélanger, 
Annick Bertrand, Yves 
Castonguay, Réal Michaud, 
Robert Berthiaume et Guy 
Allard 

Corn Biomass Estimation 
from Hyperspectral 
Measurements: Can Help 
Nitrogen Nutrition Index 
Determination.  
Pengfei Chen, Driss 
Haboudane, Nicolas 
Tremblay, Jihua Wang, and 
Philippe Vigneault  

Ripening Patterns at the 
Field Level in Lowbush 
Blueberry. 
Lara Gibson, Leonard 
Eaton, and H.P. Vasantha 
Rupasinghe  
 

8:45 Effect of Ammonium 
Nitrate, Urea, and Agrotain 
on Silage Corn Yield and 
Feed Quality at Thunder 
Bay. T. S. Sahota
 
 

Cadmium Accumulation in 
Soils and Potato Tubers in 
Relation to Soil Phosphorus. 
Jianling Fan, Noura Ziadi, 
Gilles Bélanger, Léon Etienne 
Parent, Athyna N. Cambouris, 
and Zhengyi Hu 

Morphology and 
Antioxidant Activity of 
Strawberry as Affected 
by In Vitro and Ex Vitro 
Culture Methods.  
Samir C. Debnath  
 

9:00 Using Remote Sensing and 
Modeling to Estimate Gross 
Primary Productivity in 
Humid-Temperate Pastures. 
Howard Skinner, Tagir 
Gilmanov, and Bruce Wylie 
 

Evaluation of Seasonal Crop 
Water Production Functions 
for Indian Mustard 
(Brassica juncea). 
Vijay Kumar Bhosekar  and 
V. Praveen Rao 
 

Scion and Rootstock 
Effects on ABA-mediated 
Plant Growth Regulation 
and Salt Tolerance of 
Acclimated and Un-
acclimated Potato 
Genotypes. M. Etehadnia, 
D.R. Waterer, K.K. Tanino 

9:15 Effect of Plant Species 
Diversity and Composition 
on Soil Organism 
Functional Diversity in an 
Establishing Pasture.   
Michel McElroy, Yousef A. 
Papadopoulos, and Sina Adl 

Whole Farm Illinois Soil 
Nitrogen Test (ISNT) 
Assessment in New York. 
Anne Place, Quirine M. 
Ketterings, Dale Dewing, and 
Joe Lawrence 

Varietal Differences in 
Potato Antioxidant 
Content:  Does It Affect 
Consumer Choice? 
John M. Jemison, Jr. and 
Mary Ellen Camire 
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9:30-
9:45 Coffee Break 
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Oral Presentations 
 
Date Time 

Forages Soil Fertility &  
Plant Nutrition Horticulture 

 Trottier 1100 Trottier 1090 Trottier 1080 
 Chair: Sid Bosworth Chair: Joann Whalen Chair: Shahrokh 

Khanizadeh 
9:45 Phosphorus and Nitrogen 

Relationships during Spring 
Growth of an Aging Timothy 
Sward. Gilles Bélanger and 
Noura Ziadi 
 

Effects of Dairy Manure 
with High Concentrations 
of Copper on the Growth 
and Yield of Corn. Sally A. 
Flis, Catherine S. Ballard, 
Everett D. Thomas, Sidney C. 
Bosworth, and Jeffrey W. 
Darrah 

Studies on Genetic 
Variability and 
Heritability for Yield and 
Quality Traits in potato 
(Solanum tuberosum L.). 
Naveed Murtaza 
 

10:00 Double Cropping Effects On 
Forage Yields and the Water 
Balance in Southeastern 
Pennsylvania. Ymene Fouli, 
Daniel Fritton, Sjoerd Duiker, 
Marvin Hall, and Jack Watson 
 

Starter and Season-Long P Diversely Coloured Sweet 
Effects of Dairy Manure Potatoes (Ipomoea 
Sludge Injected near Corn batatas) grown under 
(Zea Mays L.) Rows. Aiguo Maritime Conditions. J. 
Liu, Shabtai Bittman, Tom A. 
Forge, C. Grant  Kowalenko, 
Derek E. Hunt, Frédéric 
Bounaix,  Anthony Friesen, 
Katherine Buckley, and 
Martin Chantigny 

Owen, W. Kalt, J. Shi, 
S.A.E. Fillmore, and V. 
Zvalo 
 

10:15 Corn Silage Production in 
New York. W.J. Cox, J.H. 
Cherney, and D. Cherney 

 

Effect of Liquid Dairy 
Manure and NPK on 
Cereals Grain, Straw and 
Biomass Yield and Grain 
Protein Content at Thunder 
Bay. T. S. Sahota

Pulvinus Activity, Leaf 
Movement and Leaf 
Water Use Efficiency of 
Bush Bean (Phaseplus 
vulgaris L.) under a Hot 
Environment. Mahmoud 
Raeini-Sarjaz and Vida 
Chalavi 

10:30  Nitrogen Utilization of 
Swine Manure Compost in 
Production of Processing 
Sweet Corn. 
Q. Wang and T.Q. Zhang 
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10:45- Poster viewing (all presenters present) noon 
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12:00 
 

Field Tour 1 
 
Agriculture and Agri-
Food Canada (AAFC) -
Horticulture Research 
and Development Centre 
The tour buses leave at 
12:45 after participants 
have eaten lunch at the 
Trottier building. 
 

Field Tour 2 Field Tour 3 
  
McGill University- Montreal Botanical 
MacDonald Campus   Garden & Behind the 
The tour bus for McGill- Scenes of the Montreal 
Macdonald campus leaves Botanical Garden 
at 12:00. Lunch will be 
served at the Macdonald 
campus. 
 

The tour buses leave at 
12:45 after participants 
have eaten lunch at the 
Trottier building. 
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6:00- Reception & Banquet  
9:00 pm  

Introductions: Yousef Papadopoulos 
Awards Presentations: Tom Bruulsema 
 
Guest Speaker: Myles Frosst, CEO, Agricultural Institute of Canada  
Building Bridges In Contemporary Agriculture.  
 

 15 

http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1180632057455&lang=e
http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1180632057455&lang=e
http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1180632057455&lang=e
http://www4.agr.gc.ca/AAFC-AAC/display-afficher.do?id=1180632057455&lang=e
http://www.mcgill.ca/macdonald/about/
http://www.mcgill.ca/macdonald/about/
http://www2.ville.montreal.qc.ca/jardin/en/propos/propos.htm
http://www2.ville.montreal.qc.ca/jardin/en/propos/propos.htm
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Oral Presentations 
 

Soil Fertility & Plant Nutrition Cash Crops & Cropping Systems 
Trottier 1090 Trottier 1080 

Date Time 

Chair: Yousef Papadopoulos Chair: Anne Vanasse 
8:00 Effect of Ammonium Nitrate, Urea, Agrotain 

and Elemental Sulphur on Canola Seed Yield 
and Seed Oil and Protein Content at 
Thunder Bay. T. S. Sahota

 

8:15 Impact of Long-Term Phosphorus 
Fertilization on Soil Phosphorus Status. 
Rigas Karamanos, Dick Puurveen, and Jim 
Robertson 

On-farm Assessment of Soil Quality in Integrated 
Potato-Dairy Systems. Ellen B. Mallory and 
Timothy S. Griffin 

8:30 Critical P Concentration in Grain Corn and 
Spring Wheat. Gilles Bélanger, Noura Ziadi, 
Annie Claessens, Nicolas Tremblay, Athyna N. 
Cambouris, And Michel C. Nolin 

Studies of the Dynamics of Bacteria Populations in 
Agricultural Soils in Response to Tillage, Manure 
application and the Environment, using T-RFLP 
technique. F.O. Odeleye, J.K. Vessey, and Z. Dong 

8:45 Nitrogen and Phosphorus Application to 
Green Pepper Grown with Drip Fertigation. 
T.Q. Zhang, C.S. Tan, J. Warner, and K. Liu  

Management Strategies and Practices for 
Preventing Nutrient Deficiencies in Organic Crop 
Production. S. S. Malhi, S. A. Brandt, J. D. Knight, 
K. S. Gill, T. S. Sahota, and J. J. Schoenau 

9:00 Variable or Uniform Rate of Nitrogen 
Application to Corn: A Case Study on an 
Ontario Farm Field. Bao-Luo Ma and Tian-
Yun Wu 

Using Whole Farm Mass Balances as a 
Management Tool on New York State Dairy 
Farms. Caroline Rasmussen, Quirine M. Ketterings, 
Larry Chase, Karl Czymmek and Patty Ristow 

9:15 Assessing Crop Response to Fertilizer N: the 
Delta Yield Concept. 
R. Gary Kachanoski  

Integrated Use Of Cattle Manure And Nitrogen 
For Maize Fodder Production. 
Soothar Mohan  

9:30 Performance of Dualex in Summer Wheat 
(Triticum aestivum L.) for Nitrogen Status 
Assessment, Yield Prediction and Estimation 
of Soil Nitrate Content. Nicolas Tremblay, 
Zhijie Wang, and Carl Bélec 
 

Effect of Assisted Soil Infiltration on Emissions of 
Ammonia and Nitrous Oxide from Applied Dairy 
Slurry. Rita Bhandral, Shabtai Bittman, Tom A. 
Forge, C. Grant  Kowalenko, Derek E. Hunt, Frédéric 
Bounaix,  Anthony Friesen, Katherine Buckley, and 
Martin Chantigny 

9:45 Coffee Break 
 Chair:  Marie Therese Charles Chair: Malcolm J. Morrison 
10:15 Soil Base Saturation: a History of Concepts 

and Present Day Problems. Donald S. Ross 
Evaluation of Various Tillage Systems in Barley-
Soybean-Barley Rotation.T. S. Sahota

10:30 Evaluating Mehlich 3 Reproducibility among 
Multiple Elements Analyzed in ICP: A 
Collaborative Study. Solomon Kariuki, Hailin 
Zhang, and Joshua McGrath 

Analysing Crop Growth Using Digital Imaging. 
Malcolm J. Morrison, G.P. Lafond, and C. Holzapfel 

10:45 Traditional Soil Tests for Zinc and Copper 
Compared to CaCl2 Extraction. Masha 
Pitiranggon and Murray B. McBride 

Optimum Seed Rate for Feed and Malting Spring 
Barley Varieties for Northwestern Ontario. T. S. 
Sahota

11:00 Assessment of Zinc and Boron for the 
Growth, Yield and Nutrient Content of 
Wheat (Triticum aestivum) 
Gandahi, A.W., F.C. Oad, and M.R. Wagan  

Evaluation of NPK Requirements and N-
placement Methods For Sunflower Production. 
Oad, F.C., M.H. Siddiqui, and A.W. Gandahi 
 

11:15 A Global Framework for Ecologically 
Intensive Fertilizer Management.  
Tom Bruulsema  
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11:30 CONFERENCE ADJOURNS 
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Poster Session and Exhibition Showcase and Reception 
Monday, 4:30pm to 6:30pm Trottier building (1st & 2nd floor) 

 

Please take the time to visit our exhibitors 
 

The Canadian Society of Agronomy (CSA) is dedicated to enhancing cooperation and coordination among 
agronomists, to recognizing significant achievements in agronomy and to providing the opportunity to report and 
evaluate information pertinent to agronomy in Canada.  www.agronomycanada.com  
 
The Canadian Society for Horticultural Science (CSHS) members (scientists, educators, students, extension 
agents and industry personnel) are involved in and make significant advances in research, teaching, information and 
technology related to all horticultural crops: fruits, vegetables, nuts, herbs, greenhouses, flowers, nursery plants etc. 
www.cshs.ca  
 
The Northeastern Branch of the American Society of Agronomy, Crop Science Society of America 
and Soil Science Society of America  provides a forum for the interaction of persons interested in all aspects of 
agronomic, crop and soil sciences and management. The Northeastern Branch comprises the states of Connecticut, 
Delaware, Massachusetts, Maryland, Maine, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, 
Vermont, Washington DC, West Virginia and the Provinces of Newfoundland/Labrador, Nova Scotia, Ontario, 
Prince Edward Island and Quebec.    
www.agronomy.org/branches/northeastern     www.soils.org   www.crops.org   
 
Monsanto is a company 100% focused on agriculture. We apply innovation and technology to help farmers around 
the world be successful, produce healthier foods, better animal feeds and more fiber, while also reducing 
agriculture's impact on our environment. Monsanto Canada Inc. is headquartered in Winnipeg, Manitoba. 
www.monsanto.ca          
 
The Green Crop Network (GCN) is a unique, nation-wide Canadian research network for greenhouse gas 
management and climate change mitigation through agricultural crop production systems. Our mission is to develop 
the insights, technologies and highly qualified personnel necessary to breed or engineer crops and cropping systems 
to reduce net GHG emissions and contribute to an alternative and sustainable energy supply.  
www.greencropnetwork.ca  
 
The Agricultural Institute of Canada (AIC) is the member-based national association -- the bridge builder -- 
for the ever expanding community of scientists, business people and other professionals who seek to be informed 
about and influence contemporary agriculture’s contribution to a wide array of sectors of the economy 
e.g. agricultural, pharmaceutical, food manufacturing, energy, health, bio-materials, etc.)  Its members advance and 
promote the science and science-based business and governance, required to profitably and sustainably maximize 
commercial and societal value from the sustainable agri-resource base over the long term.  AIC members are the 
intellectual capital without which contemporary agriculture could not provide the solutions to many of the most 
pressing challenges of our time.  www.aic.ca  
 
The International Plant Nutrition Institute (IPNI) is a not-for-profit, scientific organization dedicated to 
responsible management of plant nutrients – N, P, K, S, and others – for the benefit of the human family. IPNI, 
established in 2007, is funded by fertilizer industry member companies and affiliates from around the world. With 
headquarters in Norcross, Georgia, U.S.A., IPNI has established effective programs led by scientific staff in many 
important global regions. The purpose is to help provide a coordinated scientific foundation for fertilizer nutrient use 
and to scientifically address associated environmental issues. www.ipni.net  
 
Hoskin Scientific Limited  Soil and Plant Science monitoring instruments,  soil, air, respiration, soil water, 
weather, soil samplers, microclimate instruments. www.hoskin.ca  
 
Plant Canada is the federation of Canadian Plant Science Societies. Its purpose is to organize and sponsor regular, 
effective scientific meetings and workshops under a national umbrella for plant science and related disciplines in 
Canada, to operate and maintain a strong communication network among Member Societies and their individual 
members as well as being a strong and effective force for public education and advocacy in plant and related 
sciences. Our members include the Canadian Botanical Association, Canadian Society of Plant Physiologists, 
Canadian Phytopathological Society, Canadian Weed Science Society, Canadian Society of Agronomy and 
Canadian Society of Horticultural Science.  www.plantcanada.ca

http://www.agronomycanada.com/
http://www.cshs.ca/
http://www.agronomy.org/branches/northeastern
http://www.soils.org/
http://www.crops.org/
http://www.monsanto.ca/
http://www.greencropnetwork.ca/
http://www.aic.ca/
http://www.ipni.net/
http://www.hoskin.ca/
http://www.plantcanada.ca/
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Posters 

List of volunteered poster presentations organized by themes 
(Abstracts (page 22) are sorted by the last name of the first author, not the presenting author) 

Poster# Forages 

1 
Time of Cutting and Selected Populations Affect Nonstructural Carbohydrates in Alfalfa. 
Caroline Chouinard-Michaud, Réal Michaud, Yves Castonguay, Annick Bertrand, Gilles Bélanger, 
Gaetan F. Tremblay, Robert Berthiaume, and Guy Allard.  

2 Plant Diversity and Soil Compaction in a Nova Scotian Pasture. Caroline Halde and Ralph C. 
Martin 

3 
Ascophyllum nodosum (L.) Le Jolis Extract Improves Root Nodulation in Alfalfa.  
Wajahatullah Khan, Ravishankar Palanisamy, Simon D. Hankins, Alan T. Critchley, Donald L. Smith, 
Yousef Papadopoulos, and Balakrishan Prithiviraj 

4 
Increasing Forage Non-structural Carbohydrates with Harvest Management and Proper 
Selection of Forage Species. Sophie Pelletier, Gaëtan Tremblay, Annick Bertrand, Gilles Bélanger, 
Raynald Drapeau, Yves Castonguay, Denis Pageau, and Réal Michaud 

5 Use of Goats for Vegetative Control on Military Landfills. Hoddinott, Keith 
Cash crops 

6 Yield Responses of Selected Soybean Cultivars to Planting Date and Seeding Rate.  
Stephen Kyei-Boahen, Lingxiao Zhang, and David Chikoye 

7 The Quantity of Covered Grains in Naked Oat Influenced by Environment and Herbicides. 
Nathalie Lanoie, Jean Collin, Judith Frégeau-Reid, Denis Pageau, Julie Durand,

 
and Anne Vanasse 

8 
Oil Content and Fatty Acids Composition in Naked Oat Influenced by Environment and 
Herbicides. Nathalie Lanoie, Jean Collin, Judith Frégeau-Reid, Denis Pageau, Julie Durand, and Anne 
Vanasse 

9 
Elicitation of Genes Encoding Enzymes of the Phenylpropanoid Pathway and Isoflavones in 
Soybean Seedlings by Pathogenic and Non-Pathogenic Fungi. Huilan Chen, Suha Jabaji, and 
Philippe Seguin   

10 Gene Expression and Isoflavone Concentrations in Soybeans Treated with Chitosan. Philippe 
Seguin, Suha Jabaji, Huilan Chen, and Wucheng Liu  

11 
The Research Advancement on Soybean Cultivation in Soybean Research Institute of 
Agriculture Sciences Academy of Heilongjiang Province. Junjiang Wu, Lijun Liu, Weigang Lin, 
Peng Zhong, and Dejian Dong 

12 Soybean Breeding and Germplasms Innovation Research Progress. YANG Zhe, LIU Li-jun, GAO 
Ming-jie, PU Guo-feng, and ZHANG Lei  

13 The Development of Soybean Byproducts in Heilongjiang. ZHAO Gui-xing CHEN Xia, LIU Li-
jun,Wu Jun-jiang, Yang Zhe, Li Bo, and ZHAO Chun-jie 

14 Two-stage Sampling for Collection and Reproduction of Plant Genetic Resources. Jaime Sahagún-
Castellanos, J. Enrique Rodríguez-Pérez, and Aureliano Peña-Lomelí 

15 Testing a seedling emergence model for wheat. H. Wang, H. Cutforth, T. McCaig, G. McLeod,  R. 
M. DePauw, K. Brandt, and P. R. Bullock 

16 Genetic Variability for Nitrogen Use Efficiency in Spring Barley. Yadeta Anbessa, Patricia Juskiw, 
Brett Elko, and Allen Good 

17 A Genetic Analysis of Weed Competitive Ability in Spring Wheat. Todd A. Reid, Alireza Navabi, 
Donald Salmon, and Dean Spaner 

18 Leaf Senescence and Activate Oxygen Metabolism in Broomcorn millet( Panicum miliaceum L.). 
Huiping Dai, Baili Feng, Genliang Jia, Sheqi Zhang, and Wanhong MU  

19 
Biochemical Mechanism of Synergism between Root System and Flag Leaf Senescence in 
Broomcorn Millet  (Panicum miliaceum L.). Huiping Dai, Baili Feng, Genliang Jia, Sheqi Zhang, 
Dongli Gao, and Huan Yu 

20 Nutritional and Technological Traits in Common Bean Landraces from NE Italy. F. Miceli, F. 
Iacuzzo, R. De Infanti, and L. Dalla Costa 

21 Abnormal Corn Ears. Peter Thomison and Allen Geyer
22 Performance of Oilseed Sunflower Varieties in Vermont. Karen Hills and Heather Darby 

23 
Evidence for Cytokinin-like Activity in a Commercial Liquid Extract of a Brown Seaweed 
Ascophyllum nodosum. Wajahatullah Khan, Simon D. Hankins, Alan T. Critchley, and Balakrishan 
Prithiviraj 
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Posters 
 

Soil Fertility & Plant Nutrition 
24 Production of Novel High Quality Growing Media from Composted Pulp Mill Biosolids. S. 

Thissaverasingan, D.H. Lynch, N. Goodyear, and H. Li  

25 Leaf N Concentration as an Indicator of Corn N Status. Annie Claessens, Gilles Bélanger, Noura 
Ziadi, François Gastal, Gilles Lemaire, and Nicolas Tremblay 

26 Potential of Sphagnum Peat for Improving Ryegrass Growth and Yield in a Copper Mine Tailing
Arnaud S. de Coninck, Antoine Karam, and Alfred Jaouich 

27 Ph Buffering Capacity of Copper-Mine Tailing Amended with a Peat-Moss and Shrimp Wastes 
Compost. Arnaud S. de Coninck, Antoine Karam, and Léon-Étienne Parent 

28 Using Laboratory Microcosms to Study Reactive Phosphorus Release in Floodplain Soils.  
Eric O. Young and Donald S. Ross 

29 Stimulating Microbial Activity to Enhance Greenhouse Soil Mineralization. Nicolas Gruyer, 
Steeve Pepin, Martine Dorais, and Claudine Ménard 

30 Effect of Soil and Foliar Application of Iron on Peanut (Arachis hypogaea L.) grown on 
calcareous soil. Mahmoud Panjtandoust, Ali Soroshzadeh, and Faezeh Ghanati 

31 
Effect of Soil and Foliar Fe Application on some Antioxidant Enzymes Activity of Peanut Plants 
in a Calcareous Soil. Mahmoud Panjtandoust, Ali Sorooshzadeh, Faezeh Ghanati, and Mohammad 
Naghi Safarzadeh Vishgaee 

32 
In-Field Spatial Variability of Soil Test Phosphorus and Implications for Agronomic and 
Environmental Phosphorus Management. Scott Grandt, Quirine M. Ketterings, Arthur Lembo, and 
Françoise Vermeylen 

33 Evaluation of Nitrogen Sources for Reference Plot Establishment in Corn. Huan Yu, Nicolas 
Tremblay, Zhijie Wang, and Cynthia Grant 

34 Soil Nitrogen and Phosphorus Availability to Blueberry Produced in Quebec. Jean Lafond and 
Noura Ziadi 

35 
Assessing Lability of Phosphorus Forms in Biosolids by Sequential Fractionation and 
Phosphatase Hydrolysis. Zhongqi He, C. Wayne Honeycutt, Gurpal S. Toor, Brian E. Haggard, Hailin 
Zhang, and Zhengxia Dou 

36 Patterns of Accumulation of Residual P from Land-Applied Poultry Litter in Pasture Soil. 
Zhongqi He, C. Wayne Honeycutt, Irenus A. Tazisong, and Zachary N. Senwo  

37 Quick Tests for Heavy Metals in Soils. Diane Wu and Murray B. McBride 

38 Utilizing Pelletized Broiler Litter in Delaware. Amy Sprinkle, Dave Hansen, and Susan White-
Hansen 

39 Effects of AlCl3 and Al2(SO4)3 Addition to Manure on N Availability and Soil Test P Increase. 
Kevin A. Dietzel, Quirine M. Ketterings, Wayne Berry, and Greg Godwin 

40 Comparison of Plant Available Sulfur Methods on NY Soils. Renuka Rao, Chie Miyamoto, Quirine 
Ketterings, and Kevin Dietzel 

41 Past and future phosphorus balances for agricultural cropland in New York State. Sheryl Swink, 
Quirine Ketterings, Larry Chase, Johan Mekken, and Karl Czymmek 

42 Cover crops for nitrogen conservation in corn systems in the Northeast. Quirine M. Ketterings, 
Sheryl N. Swink, Sjoerd W. Duiker, Doug Beegle, William Cox, and Karl J. Czymmek 

Cropping systems 
43 Nitrous Oxide Emissions from an Organically Managed Potato Rotation. Emily Clegg, Derek H. 

Lynch, Josée Owen, and David Burton  

44 Soil Carbon Sequestration Potential of Bt Corn Agroecosystems in North America. Sandra Yanni, 
Joann K. Whalen, and Bao-Luo Ma 

45 Phosphorus Regulation of Legume Biological Nitrogen Fixation on Ontario Organic Dairy 
Farms. Amanda Ward, Shelly Juurlink, Derek Lynch, Ralph Martin, and Andy Hammermeister  

46 The Effect of Annual Forage Cropping Systems on Soil Health. Heather Darby and Sid Bosworth 

47 
Spatial Heterogeneity and Temporal Changes in Soil Organic Carbon Pools in Tree-Based 
Intercropping Systems of Quebec and Ontario. Amanda D. Bambrick, Joann K. Whalen, Robert L. 
Bradley, Alain Cogliastro, Alain Olivier, Naresh V. Thevathasan, and Andrew M. Gordon 
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Posters 
 

Bioproducts & Sustainability 

48 
A Pan-Canadian Ethanol feedstock Study to Benchmark the Relative Performance of Triticale. 
Beres, B. L., Eudes, F., Graf, R. J., Salmon, D., McLeod, G., Dion, Y., Lu, J., Randhawa, H., Laroche, 
A., and Gaudet, D. 

49 Indicators of Environmental Sustainability of Dairy Farms in Quebec. Valérie Bélanger, Guy 
Allard, Gilles Bélanger, Denis Angers, and Anne Vanasse   

50 Biomass Yield and Sugar Concentration of Sweet Pearl Millet as Influenced by Row Spacing 
and Seeding Rate. Audrey Bouchard, Philippe Seguin, Gilles Bélanger, and Anne Vanasse 

51 Winter Wheat Development for Starch-based Bioethanol Production. Anita Brûlé-Babel 

52 A Value-Chain Approach to Innovative Biofuels Research. Anita Brûlé-Babel, Fawzi Razem, David 
Levin, Karin Wittenberg, Bogdan Slominski, and Martin Nyachoti 

Pest Management 
53 Glyphosate and Tillage System Effects on Fusarium Head Blight in Wheat and Barley. Marie-Ève 

Bérubé, Sylvie Rioux, Nicole Bourget, Gilles Tremblay, Yves Dion, and Anne Vanasse   

54 Effect of Herbicide on Oilseed Flax Production in Northern Quebec. Julie Lajeunesse and Denis 
Pageau 

55 Effect of Volunteer Flax on Barley Productivity. Denis Pageau and Julie Lajeunesse 

56 Seasonal and Herbicidal Effects on Weed Infestation in Wild Blueberry. Shaun Sharpe, David 
Percival, Nathan Boyd, Gordon Brewster, and Qamar Zaman 

57 Development of Pythium Root Rot on Organically Grown Geranium Plants Inoculated with 
Beneficial Microorganisms. Valérie Gravel, Martine Dorais, and Claudine Ménard 

58 
The Effect of Irrigation Frequency and Rate on the Encroachment of Silvery-Thread Moss 
(Bryum Argenteum Hedw) into a Creeping Bentgrass (Agrostis Stolonifera. L) Sward. Hudner 
Darra, James Iain, and Lyons Eric 
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Posters 
Horticulture 

59 
Oxygenated Nutrient Solution of Organic Greenhouse Tomato: Soil Biological Activity, Root 
Disease Tolerance, Plant Growth and Yield. Carline Jean-Paul, Valérie Gravel, Nicolas Gruyer, 
Claudine Ménard, Philippe Rochette, Steeve Pepin, Hani Antoun, and Martine Dorais 

60 
Phenolic Compositions and Antioxidant Activities of Newly Developed Day-neutral Strawberry 
Lines. Qinglian Wang , Djamila Rekika, Marie Thérèse Charles, Xiaofei Wang, Rong Tsao, Raymond 
Yang, Yu-Jin Hao, and Shahrokh Khanizadeh 

61 
Distribution of Phenolic and Antioxidant Capacity of Strawberry Fruit Parts. Ying Wang, 
Djamila Rekika, Marie Thérèse Charles, Rong Tsao, Raymond Yang, Wenxuan Dong, and Shahrokh 
Khanizadeh 

62 
Dialelic Analysis of Nine Tomatoes (Lycopersicon Esculentum Mill.) Varieties of Determinated 
Habit and Saladet Fruit Type in Greenhouse Conditions. Juan-Enrique Rodríguez-Pérez, Felipe-
Jesús Muñiz-Chavelas, Jaime Sahagún-Castellanos, Natanael Magaña-Lira, and Juan Martínez-Solis.  

63 Morphological and Physiological Characteristics of Avocado (Perssea americana) Rootstock 
Seedlings As Affected by Variable Levels of Root Confinement. George Ouma 

64 
CSHS Partnership with Ghana Institute of Horticulturists Works to Support Vegetable 
Horticulture and Improve Livelihoods. J. Owen, D. Ceplis, M. Pritchard, M. R. McDonald, P. 
Kumah, I. Idun, G. Mahunu, and A. Abdul-Halim 

65 Screening Wild Native Roses for Rose Hip Production and Health Properties. Kevin Sanderson, 
Shawna MacKinnon, and Sylvia Wyand 

66 Biochemical Characterisation of American Elder Berries for a Product Oriented Cultivar 
Selection. Fannie Mathieu, Normand Chevrier, and Denis Charlebois 

67 
Phenolic Composition and Antioxidant Capacity of Newly Developed June Bearing Strawberry 
Lines. Cui Yu , Maojun Zhang, Marie Thérèse Charles, Rong Tsao, Deguo Lv, Djamila Rekika, 
Raymond Yang, and Shahrokh Khanizadeh 

68 Browning Index of New Apple Genotypes Developed for Fresh-cut Processing. Maojun Zhang,, 
Cui Yu , Marie Thérèse Charles, Andrei Bondar, H.P. Vasantha Rupasinghe, and Shahrokh Khanizadeh

69 Fruit Phenology of American Elder: Picking the Right Fruits? Fannie Mathieu, Normand 
Chevrier, and Denis Charlebois 

70 Relationships Between Fruit Quality of Various Apple Cultivars and Cider Quality. M. 
Courchesne and D. Wees. 

71 Susceptibility of Selected Strawberry Lines to Fruit Deformation. Nader Koohpayehzadeh, Guy 
Boivin, Yves Desjardins, and Shahrokh Khanizadeh 

72 Effect of Salt Stress on Wheat (Triticum aestivum L.). Omid Massoudifar  

73 

Effect of the Vesicular-Arbuscular Mycorrhizal (VAM) Fungus Glomus Etunicatum on the 
Antimicrobial Activity of Essential Oils of two Cultivars of Basil (Ocimum basilicum) under 

Greenhouse Condition. Mojgan Sadat Mohtashamian, Hossein Riyahi, Mozafar Sharifi , Morteza 
Yousefzadi, and Ahmad Aghaee 

74 
The Effects of Vesicular-Arbuscular Mycorrhizal (VAM) Fungus Glomus Etunicatum on Some 
Physiological and Morphological Parameters on two Cultivars of Basil. Mojgan Sadat 
Mohtashamian, Hossein Riyahi, Mozafar Sharifi , and Ahmad Aghaee 

75 Influence of Hexa-histidin and T7 Tags on Western Blot Analysis of Engineered Proteins. Vida 
Chalavi 

76 SNP Marker Development in Broccoli and Cauliflower (Brassica oleracea). Joanne A. Labate, 
Susan M. Sheffer, Larry D. Robertson, and Angela M. Baldo 

77 Effect of Aluminum on the Activity of Peroxidase and Content of Lignin in Rooted Cuttings of 
Lisianthus (Eustoma grandiflora). Faezeh  Ghanati, Farnoosh Nemati, and Taraneh Banaee 

78 Immunolabelling of Pectins in Cultured Tobacco and Tea Cell Walls that were Treated With Al, 
Ca, Al+Ca. Faezeh Ghanati, Taraneh Banaee, and Farnoosh Nemati    

79 Fire-Free Clearing On Smallholder Farms Affects Soil Physical And Chemical Properties In The 
Brazilian Amazon. Irina Comte, Robert Davidson, Marc Lucotte, and Guillaume Rousseau 

80 Production of Antibiotics by Bacillus subtilis in the Cucumber Rhizosphere. Karen Kinsella, 
Cristian P. Schulthess, George C. Elliott, Thomas F. Morris, and James D. Stuart  

81 
Profitability of High Tunnels: a Case Study in Coloured Pepper. Sylvie Jenni, Olivier Marois-
Mainguy, Sylvain Fortin, Jean-François Dubuc, Martine Dorais, Vicky Toussaint, and Katrine A. 
Stewart 
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List of student competition presentations, sorted by Society 

 
Name of the presenting author Society Affiliation Presentation 

Vijay Kumar Bhosekar ASA-CSSA-SSSA CSA   Oral 
Ashlee Dere ASA-CSSA-SSSA     Oral 
Cassie Leclair ASA-CSSA-SSSA     Oral 
Carrie Spehar ASA-CSSA-SSSA     Oral 
Darra Hudner ASA-CSSA-SSSA     Poster 
Karen Kinsella ASA-CSSA-SSSA     Poster 
Sally A. Flis ASA-CSSA-SSSA     Oral 
Kulbhushan K. Grover ASA-CSSA-SSSA     Oral 
Anne Place ASA-CSSA-SSSA     Oral 
Huan Yu ASA-CSSA-SSSA     Poster 
Jianling Fan   CSA   Oral 
Yvonne Lawley   CSA   Oral 
Vincent Leblanc   CSA   Oral 
Chantale Morin   CSA   Oral 
Zhidong Nie   CSA   Oral 
Christian J. Willenborg   CSA   Oral 
Valérie Bélanger   CSA   Poster 
Marie-Eve Bérubé   CSA   Poster 
Audrey Bouchard   CSA   Poster 
Emily Clegg   CSA   Poster 
Caroline Halde   CSA   Poster 
Nathalie Lanoie   CSA   Poster 
Nathalie Lanoie   CSA   Poster 
Sukkasini Thissaverasingan   CSA   Poster 
Amanda Ward   CSA   Poster 
Caroline Chouinard-Michaud   CSA   Poster 
Todd A. Reid   CSA   Poster 
James Dawson     CSHS Oral 
Lara Gibson     CSHS Oral 
Irina Comte     CSHS Poster 
Carline Jean-Paul     CSHS Poster 
Nader Koohpayehzadeh     CSHS Poster 
Fannie Mathieu     CSHS Poster 
Ying Wang     CSHS Poster 
Qinglian Wang     CSHS Poster 
Cui Yu     CSHS Poster 
Maojun Zhang     CSHS Poster 
Shaun Sharpe     CSHS Poster 
Masoomeh Etehadnia       Oral 
Chen Pengfei       Oral 
Mojgan Sadat Mohtashamian       Poster 
Mojgan Sadat Mohtashamian       Poster 
Mahmoud Panjtandoust       Poster 

 
 
 

Only students affiliated with a society are eligible for competition 
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Tours —Tuesday afternoon 

 
1. Agriculture and Agri-Food Canada, 
St-Jean Research Station 
 
A tour of CRDH-AAFC is organized for those 
interested to visit the Horticultural Research and 
development center located approximately about 
20km in south of Montreal. The tour includes the 
visit to the main building and greenhouses of the 
research center and a short visit to L’Acadie 
experimental farm.  
 
Two of the researchers Dr. Gaétan Bourgeois and Dr. 
Dr Marie Thérèse Charles will give a 10 min 
presentation about their work while we are in the 
center followed by the visit to the farm.  
 
Dr. Gaétan Bourgeois and his team conduct research 
activities in bioclimatology and modelling. They 
have developed and evaluated many bioclimatic 
models for crop protection and production. In 1995, 
they have conceptualized and implemented a 
specialized software called CIPRA (Computer centre 
for agricultural pest forecasting), which provides easy 
access to weather data and pest forecasting models. 
Actually, their main project is assessing the impacts 
of climate variability on the dynamics of the crops 
and their associated pests. 
 
Dr Marie Thérèse Charles is a research scientist with 
Agriculture and Agri-Food Canada since 2001. The 
core of her research is in post-harvest physiology and 
quality of horticultural crops with focus on their 
bioactive phytochemicals. For the past 15 years she 
has worked in the evaluation of alternatives to 
fungicide application to reduce disease development 
in post-harvest crops. Her current collaborative 
projects include: 1) Development of methods to 
favour optimal responses of fresh fruits and 
vegetables to physical treatments applied at the post-
harvest stage; 2) Development of non destructive 
techniques to assess fresh fruit and vegetable quality; 
3) Developing high quality, disease resistant 
raspberry and strawberry cultivars for Canada; 4) An 
Eastern Canada Research Network for the study of 
organic vegetable rotational cropping systems. 

 
Estimated Time table 
Departure 12:45 
Arrival at the center 13:45 
Welcome 5 min     13:50     
Tour  of the center and  GB and MTC   60 min   
Depart L’Acadie 14:50     15 min arrive   15:05 
Tour of the field  60Min    16:05 
Depart at 16:05 
Arrive McGill   16:45 
 

2. McGill – Macdonald College 
 
The Macdonald Campus of McGill University, which 
occupies 650 hectares in a beautiful waterfront 
setting on the western tip of the island of Montreal, is 
home to McGill’s Faculty of Agriculture and 
Environmental Sciences.  This family friendly tour 
will take a look at McGill facilities on campus such 
as the Emile Lods Agronomy Research Centre (Seed 
Farm).. Participants in this tour will have a chance to 
relax in the gorgeous setting of McGill’s waterfront 
Tadja Hall while enjoying an outdoor\ lunch (weather 
permitting) and a poster presentation session of 
current research projects taking place on campus.  
 
Estimated Time table 
Departure from downtown McGill Campus  12:00  
Lunch BBQ at Tadja Hall    12:45 
(21,082 Lakeshore Road in Ste Anne de Bellevue) 
Departure to Lods Centre from Tadja Hall  15:00 
Departure from Lods Centre   16:15 
Arrival downtown McGill Campus  17:00 

The Emile Lods Agronomic Research Center is 
located at 20965 chemin Ste-Marie 
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Tours —Tuesday afternoon 
 
3. Montreal Botanical Garden          

(Jardin Botanique de Montreal) 
 
With its outstanding collection of 22,000 plant 
species and cultivars, 10 exhibition greenhouses, 
some thirty thematic gardens, and teams of 
researchers and activities staff, the Montréal 
Botanical Garden ranks as one of the world's largest 
and most spectacular botanical gardens. This 
Montreal institution is 180 acres, houses 10 
exhibition greenhouses and over 30 outdoor gardens 
abound with the colors and fragrances of the world. 
The Chinese and Japanese Gardens offer exotic 
landscapes, whereas the Tree House displays 
Québec's abundant forest wealth. In the First Nations 
Garden, you can discover the relationship that 10 
Amerindian nations and Inuit nation of Québec have 
always maintained with the world of plants. The 
Montreal Botanical Gardens also hosts the 'Institut de 
recherche en biologie végétale' (Plant Biology 
Research Institute) of the “Universite de Montreal”. 
 
Located near the Olympic stadium, the Montreal 
Botanical Garden is situated at 4101 Sherbrooke East 
(Montréal) Qc near the corner of Pie IX 
 
 
 
 
 

Estimated Time table 
Departure from downtown McGill Campus  12:45   
Arrival at the Montreal Botanical Gardens  13:15 
Departure from Montreal Botanical Gardens 16:30 
Arrival at downtown McGill Campus  17:00 
 
Tour 3a. Tour of the Montreal Botanical Garden 
Upon arrival, participants will head to the Garden’s 
entrance and will be met by Montreal Botanical 
Garden tour guides.  
 
Tour 3b. Behind the scenes of the Montreal Botanical 
Garden: visit of the inner workings of the Montreal 
Botanical Gardens 
 
Upon arrival at the Gardens, participants will head to 
the entrance of the IRBV (Institut de recherché en 
Biologie Vegetale) where they will be introduced to 
the work taking place there by the director of the 
IRBV They will then given a tour of the facilities. 
Following this, participant can elect to visit the 
exterior gardens. 
 
 
Alternate Directions: 
 
By Metro: Go to Metro Pie IX. Walk north until 
Sherbrooke.  
 
By Car (from downtown McGill Campus): Go east 
on Sherbrooke Street until Pie IX street.    
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 Abstracts 

Opening Preliminary Symposium 

Food Security and Conservation of Natural 
Resources in a Biofuel World 
Prof. Kenneth G. Cassman, University of Nebraska  

Agriculture is undergoing a biofuel revolution due to a 
massive global expansion of biofuel production from 
food crops that no one predicted three years ago. 
Avoiding food shortages and an excessive rise in 
consumer food prices, protection of soil and water 
quality, and ensuring that biofuel systems deliver the 
expected environmental and political benefits of GHG 
mitigation and replacement of petroleum-based 
transport fuels are critical to sustaining this new era 
without provoking negative public sentiment and a 
rescission of favorable government policies that could 
abort this revolution before it takes off. What is 
required to sustain the biofuel revolution? 
Prof. Cassman is Heuermann Professor of Agronomy 
and former Head of the Department of Agronomy and 
Horticulture at the University of Nebraska in Lincoln. 
He also serves as Director of the Nebraska Center for 
Energy Sciences Research. Previously, at the 
International Rice Research Institute in Los Baños, 
Laguna, Philippines he served as Head of the Division 
of Agronomy, Plant Physiology, and Agroecology. 
 
Plants and Soils in Biospheric Context: 
Bioenergetic Challenges to Planet Stewardship  
Prof. Calvin B. DeWitt, University of Wisconsin, 
cbdewitt@wisc.edu

As green plants and soils are fundamental for 
agriculture,  so also for the biosphere. Processing solar 
income and producing molecular carbon skeletons for 
all life agricultural and biospheric, plants hold, 
process, and produce soil, carbon, and oxygen. 
Cultured, they serve human life via gardens, fields, and 
markets.  Biospherically they sustain the only known 
life of the universe.  Plant and soil scientists, together 
with farmers, gardeners, and every person on earth are 
in a continual, sustained, and interactive relationship 
with plants and soils—a mutual interaction between 
land and people that is a kind of negotiation between 
“garden” and “gardener”—a “con-service” between 
people and biosphere in which biospheric service to 
human and other life is returned reciprocally with 
service of our own.  Con-service,  however is being 
increasingly stressed.  The global human economy 
extracts and releases to the atmosphere energy-rich 
carbon savings sequestered ages earlier by biotic 
predecessors even as this economy is extending itself 
to extraction of energy-rich carbon for fuels from 
plants and soils.  A major consequence of this 
economy is a warming of the planet from 

transformation of “fossil fuels” that returns 
sequestered carbon to the atmosphere, including recent 
additions from thawing Quaternary plants and soils 
formerly frozen in permafrost.   The expanding human 
economy necessarily broadens the scope of our 
stewardship to include solar income, solar savings, 
geofuels, biofuels, food production, and sustaining the 
living fabric of the biosphere.  Among the challenges 
for the practical scientist and other “earth gardeners” is 
meeting both human and biospheric needs.  Three 
questions are basic to meeting this challenge: (1) How 
does the biosphere work (including plant and soil 
science), (2) What ought to be (including land and 
biospheric ethics), and (3) Then what must we do? 
(including plants and soils praxis).  Practical plants and 
soils scientists now find themselves in global 
bioethical context.  

Biofuels: Sustainable Energy as the Oil Runs Out 
Prof. Donald L. Smith, McGill University  

Two of the great challenges for humanity in the 21st 
century are energy resources and climate change.  
These are linked through biofuels.  Biofuels can range 
from simple firewood to replacements for gasoline and 
diesel fuel; the latter can be manufactured in a number 
of ways.  Energy balance is a major concern in biofuel 
production; both the way the biofuel crops are 
produced and utilized affects this.  Large scale 
production of biofuels will lead to social issues such as 
deciding between production of food and fuel.  This 
talk will provide a broad overview of the potential for 
biofuels and associated issues.   
Prof. Smith is James McGill Professor and Chair of the 
Plant Science Department at McGill University in 
Montreal, QC. He currently leads the Green Crop 
Network on crops and climate change, including work 
on biofuels, and also heads the McGill Network for 
Innovation in Biofuels and Bioproducts (McNIBB).  
His research program has focused on production and 
physiology of crop plants, plant-microbe interactions, 
nitrogen fixation and responses to changes in the 
atmosphere and the climate. 
  

The Ethics of Biofuels: Starving Peter to Drive 
Paul?  

Thomas M. Powers, Director, Science, Ethics, and 
Public Policy Program, Assistant Professor, 
Philosophy, University of Delaware  
 
Programs to produce biofuels are facing increasing 
scrutiny from natural scientists, agronomist, 
economists, and now even ethicists. The initial goals 
of many such programs seemed unobjectionable: to 
reduce greenhouse gases while providing for energy 
security, especially in the transportation sector.  Now it 
appears that those goals are in doubt.  Some types of 
biofuels production, on the whole, may increase 
greenhouse gases, and the expected benefits to many 

http://www.agronomy.unl.edu/newfacultystaff/directory/cassman.html
mailto:cbdewitt@wisc.edu
http://www.mcgill.ca/plant/faculty/smith/
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nations in terms of energy security may be swamped 
by economic and geopolitical insecurity due to rising 
food prices.  Recent increases in many food prices 
have been tied to biofuels production, and whether or 
not the causal connection can be made out, the 
insecurity is not in doubt.  
There may be partial technological solutions to both of 
these setbacks.  If scientists and engineers hit upon (or 
genetically engineer) optimal biofuels feedstocks and 
conversion processes for a variety of regions and uses, 
the expected overall marginal decrease in greenhouse 
gases may yet obtain.  In the same way, new 
technology may turn away from feedstocks that also 
feed human beings, and thus alleviate demand 
pressures on basic staple markets.  New technology 
almost always brings new hope. In general, though, we 
lack a framework for addressing problems like this one 
where existing markets and technologies create 
temporary (and massive) zero-sum games.  In the 
competitive game at hand, eaters lose out to drivers.  I 
will argue that scientists and engineers have 
obligations to eaters as well as drivers (and hence have 
obligations to avoid contributing to the creation of 
such zero-sum games), and will suggest an ethical 
framework for addressing such social choice problems. 
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Volunteer Presentations 
 
Susceptibility of dandelion biotypes and broadleaf 
turfgrass weeds to Sclerotinia minor  
 
Mohammed H. Abu-Dieyeh1 and Alan K. Watson2

1Department of Biology and Biotechnology, The 
Hashemite University, Zarqa-Jordan. 
2Department of Plant Science, McGill University, Ste-
Anne-de-Bellevue, Quebec, Canada, e-mail: 
alan.watson@mcgill.ca
 
The fungus Sclerotinia minor has being registered as a 
biological herbicide (Sarritor™) for dandelion control 
in turfgrass systems. The granular barley formulation 
of S. minor exerted similar damage on fourteen 
dandelion biotypes collected from Europe, USA and 
Canada. S. minor reduced the above ground and below 
ground biomass by 94% and 96%, respectively and 
there were no significant differences among biotypes. 
In addition to dandelion, 31 broadleaf turfgrass weeds, 
from 13 different families, were susceptible to spot 
application of S. minor. Twenty-three of these species 
had not previously been mentioned in the literature as 
hosts for the S. minor pathogen. These results 
exemplify the importance of a “one pathogen multiple-
weed strategy” to overcome commercial limitations of 
the single target bioherbicide paradigm. 
----------------------------------- 
 
On-Farm Soybean IPM Education Programs 
 
Brian Aldrich,1 Julianne Dennis2, Michael Dennis1, 
Nancy Glazier1, Jeffrey Miller1, Michael Stanyard1, 
J. Keith Waldron2 and Ken Wise2. 
1Cornell Cooperative Extension, 248 Grant Ave., 
Auburn, NY 13021 
2New York State IPM Program, Cornell University, 
Geneva, NY 14456 
 
Previous work in New York State (NYS) has shown 
that farmers are more likely to adopt Integrated Pest 
Management (IPM) practices that are demonstrated in 
their own fields, combined with personal 
communication with extension educators in small 
group settings. Holding meetings in the field with 
farmers during the growing season allows the use of 
real-time examples of pest outbreaks, and allows the 
group to take advantage of farmer experience. In 2007, 
38 farmers managing 6,660 acres of soybeans on 25 
farms in six counties in NYS participated in on-farm 
soybean IPM programs. Each county had a team of 
four to eight farms located relatively near each other. 
Each farm enrolled one soybean field to be scouted 
weekly (supported by funding from the Northeast 
Soybean Promotion Board). Each month, a meeting 
was held at a different farm to discuss the scouting 
results, identify pests and beneficials in the field, and 
review other crop management topics. Pest and crop 
management issues included herbicide resistance, 
soybean aphid, Asian soybean rust, spider mites, foliar 

fungal diseases, soil fertility and plant populations. 
When farmers decided to treat for pests, adjacent strips 
were left untreated and flagged, so that they could be 
harvested separately for yield comparisons. A written 
test was given at the beginning and end of the program 
to evaluate changes in farmer knowledge of IPM 
practices, with the average score increasing from 57% 
to 76% correct. This state-wide educational model was 
adaptable to local needs; for example, one county 
provided farmers with written scouting summaries at 
the end of the season. The program was well-received 
by the farmers, all of whom said they would 
recommend it to other farmers in a written exit survey. 
Many indicated they planned to do more scouting in 
the future. 
----------------------------------- 
 
Genetic Variability for Nitrogen Use Efficiency in 
Spring Barley 
 
Yadeta Anbessa1, Patricia Juskiw1, Brett Elko2 and 
Allen Good2

1Field Crop Development Centre, Alberta Agriculture 
and Rural Development, Lacombe, Alberta and 
2Department of Biological Sciences, University of 
Alberta, Edmonton, Alberta. E-mail for 
correspondence: yadeta.kabeta@gov.ab.ca 
 
Improving nitrogen use efficiency (NUE) in cereal 
grain production is important as it saves on fertilizer 
cost and reduces environmental pollution due to 
excessive N.  A study aimed at assessment of genetic 
variability for NUE among barley cultivars was 
conducted at Lacombe, Alberta in 2007.  Ten diverse 
cultivars were grown under low N (55 kg ha-1) and 
high N (110 kg ha-1) regimes.  The experiment was 
laid out in a RCB design with three replications.  Plant 
samples were taken from 0.21m2 area at apex, anthesis 
and maturity stages and we then assessed stem, leaves 
and head dry weights and N content of each tissue.  
Grain yield and grain protein content were determined 
at harvest.  Grain N concentration (grain protein 
divided by 6.25), grain N yield (grain yield multiplied 
by grain N concentration) and NUE (grain yield 
divided by the total N uptake) were computed.  Total 
biomass and grain yield were reduced by about 50% 
under low N as compared to high N regime.  However, 
significant differences were observed among cultivars 
in stem, leaves and head dry weights at apex, anthesis 
and maturity stages both under low and high N 
regimes.  Genetic differences were also noted in grain 
yield, grain N yield and NUE.  Grain N yield ranged 
from 76-115 and 137-219 kg ha-1 among cultivars for 
the low and high N regimes, respectively.  These 
preliminary results indicate that NUE could be 
improved through breeding. 
----------------------------------- 
 
Indicators of Environmental Sustainability of Dairy 
Farms in Quebec 
 

mailto:alan.watson@mcgill.ca
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Valérie Bélanger1, Guy Allard1, Gilles Bélanger2, 
Denis Angers2 and Anne Vanasse1  
1Department of Phytology, Laval University, 2425 rue 
de l’agriculture, Quebec, QC, Canada, G1V 0A6; 
2Soils and Crops Research and Development Center, 
Agriculture and Agri-Food Canada, 2560 Hochelaga 
Blvd., Quebec, QC, Canada, G1V 2J3. 
Corresponding author : anne.vanasse@fsaa.ulaval.ca  
 
Several methods exist to evaluate the environmental 
impact of agricultural production. Indicators that can 
be measured on farms with the assistance of producers 
are required to quantify environmental sustainability. 
Our objective was to develop indicators to evaluate the 
environmental sustainability of dairy farms. Indicators 
were developed through a series of consecutive steps. 
First, 25 experts (producers, stakeholders, and 
researchers) were asked to list all the possible 
indicators that could be measured on dairy farms to 
evaluate their environmental sustainability. Potential 
indicators were compiled and submitted to the same 25 
experts who rated them according to their relevance 
and easiness of on-farm acquisition. Such a 
participatory process has been strongly recommended 
for the development of indicators. The top-rated 
indicators were brought for discussion in a focus group 
(12 of the 25 experts) to determine: 1) which indicators 
should be kept, 2) their minimum (threshold) or target 
values for a farm to be considered sustainable, and 3) 
their relative weight on a scale of 100 points. Once 
determined, the indicators were used to assess the 
environmental sustainability of 40 farms, split between 
two contrasting agricultural regions in Quebec. 
Thirteen indicators were determined and grouped 
within four components: cropping practices (30 
points), fertilizer and manure management (30 points), 
soil quality (20 points), and farmland management (20 
points). At the end of the assessment, each producer 
received his score of environmental sustainability on 
farm and a radar diagram illustrated this final score. 
With this type of diagram, we can easily identify the 
strengths and weaknesses of the farm system. The 
assessment tool tends to be sensitive to changes made 
by producers. This study is a part of a larger project on 
the environmental, economic and social sustainability 
of dairy farms in Quebec. 
----------------------------------- 
 
Phosphorus and Nitrogen Relationships during 
Spring Growth of an Aging Timothy Sward 
 
Gilles Bélanger and Noura Ziadi 
Agriculture and Agri-Food Canada, Soils and Crops 
Research and Development Centre,  2560 Hochelaga 
Blvd.,  Québec, QC, Canada G1V 2J3. E-mail: 
belangergf@agr.gc.ca 
 
Plant-based methods of determining P and N 
deficiencies require critical concentration values. We 
studied the response of timothy (Phleum pratense L.) 
to P and N fertilization over a 7-yr period with the 

objective of using relationships between P and N 
concentrations and dry matter (DM) yield to determine 
critical P and N concentrations. Timothy, seeded in 
1998, was harvested during spring growth from 1999 
to 2005 in an experiment with four sampling dates 
(stem elongation, early heading, late heading, and 
early flowering), four P applications (0, 15, 30, and 45 
kg P ha−1), and four N applications (0, 60, 120, and 
180 kg N ha−1). Maximum DM yield and, therefore, 
non-limiting P and N conditions, were obtained with 
120 kg N ha−1 without applied P. Under these non-
limiting conditions, relationships between P and N 
concentrations and DM yield changed with production 
years. Critical N concentration (Nc) in older swards (> 
4 yrs; Nc = 37.0 × SB-0.35; R2 = 0.79), expressed as a 
function of shoot biomass (SB), was less than previous 
reports on younger swards (Nc = 48.0 × SB-0.32). 
Critical P concentration (Pc) was also less in older 
swards (Pc = 3.27 × SB-0.20; R2 = 0.68) than in younger 
ones (Pc = 5.23 × SB-0.40; R2 = 0.63). Critical P 
concentration can also be expressed as a function of N 
concentration (Pc = 1.07 + 0.063N; R2 = 0.71), a 
relationship independent of sward age and shoot 
biomass but affected by N deficiency. Critical P and N 
concentrations can then be used to quantify the degree 
of P and N deficiency in young and old timothy 
swards. 
----------------------------------- 
 
Critical P concentration in grain corn and spring 
wheat  
 
Gilles Bélanger1, Noura Ziadi1, Annie Claessens1, 
Nicolas Tremblay2, Athyna N. Cambouris1, and 
Michel C. Nolin1

1Agriculture and Agri-Food Canada, Soils and Crops 
Research and Development Centre, 2560 Hochelaga 
Blvd., Québec, QC, G1V 2J3; 2Agriculture and Agri-
Food Canada, Horticulture Research and Development 
Centre, 430 Gouin Blvd., St-Jean-sur-Richelieu, QC, 
J3B 3E6.  
belangergf@agr.gc.ca 
 
Efficient management of P in crop production requires 
the development of tools to quantify the P status of 
plants. A diagnosis of P nutrition, based on the 
relationship between P and N concentrations during 
growth, has been proposed for P management in 
perennial grasses. Our objectives were to establish the 
relationship between P and N concentrations in grain 
corn (Zea mays L.) and spring milling wheat (Triticum 
aestivum L.) during the growing seasons of 2004 and 
2005 and, in particular, to determine the critical P 
concentration required to diagnose P deficiencies in 
both crops. Four to seven N fertilization rates were 
used at six site-years in Québec for each crop. Shoot 
biomass and P and N concentrations were determined 
on five to eight sampling dates in each growing 
season. Both shoot P and N concentrations decreased 
with time or increasing shoot biomass during the 
growing season and they increased with N fertilization, 
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suggesting that they are closely related. The 
relationship between shoot P and N concentrations 
under non-limiting N conditions is described by a 
linear function for corn (P = 1.00 + 0.094N) and wheat 
(P = 0.94 + 0.107N) in which concentrations are 
expressed in g kg-1 DM. Under severe limiting N 
conditions (relative grain yield < 0.70), the 
relationships were different (corn, P = 1.25 + 0.104N; 
wheat, P = 1.70 + 0.092N) with greater P 
concentrations for a given N concentration. These 
relationships approximate the critical P concentrations 
of corn and spring wheat under both non-limiting and 
severely limiting N conditions. This critical P 
concentration can then be used to quantify the degree 
of P deficiency during the current growing season. 

----------------------------------- 
 
A Pan-Canadian ethanol feedstock study to 
benchmark the relative performance of triticale. 
 
Beres, B. L.1,2, Eudes, F.1, Graf, R. J.,1 Spaner, D. 
M.2, Salmon, D. F.3, McLeod, J. G.4, Dion, Y.5, Lu, 
J.1, Randhawa, H.1, Laroche, A.1, Gaudet, D.1, 
Irvine, R. B.6, Voldeng, H. D.7, Martin R. A.8, 
Pageau, D.9, Pozniak, C. J.10, and DePauw, R. M.4 

1Agriculture and Agri-Food Canada, Lethbridge 
Research Centre, 5403 1st Avenue South Lethbridge, 
Alberta, Canada T1J 4B1 (e-mail: beresb@agr.gc.ca); 
2Univ. of Alberta Dep. of Agricultural, Food, and 
Nutritional Sciences, 410 Ag/Forestry Building, 
Edmonton, Alberta, Canada T6G 2P5; 3Alberta 
Agriculture, Field Crop Development Centre, 5030 
50th Street Lacombe, Alberta, Canada T4L 1W8; 
4AAFC, Semi-arid Prairie Agricultural Research 
Centre, P.O. Box 1030, Swift Current SK, S9H 3X2; 
5CÉROM Agronome, 740 chemin Trudeau, Saint-
Mathieu-de-Beloeil, Quebec, Canada J3G 4S5; 
6AAFC, Brandon Research Centre, Box 1000A, R.R. 
3, Brandon, MB, Canada R7A 5Y3; 7AAFC, Eastern 
Cereal and Oilseed Research Centre, 960 Carling 
Ave., Ottawa, ON, Canada K1A 0C6; 8AAFC, Crops 
and Livestock Research Centre, P.O. Box 1210, 
Charlottetown, PEI, Canada C1A 7M8; 9AAFC, 
Research Farm, 1468 Saint-Cyrille St., Normandin, 
Quebec, Canada G8M 4K3;10Crop Development 
Centre, Dep. of Plant Sciences, Univ. of 
Saskatchewan, 51 Campus Drive, Saskatoon, SK, 
Canada, S7N 5A8 
 
One of the short term objectives for the Canadian 
Triticale Biorefinery Initiative (CTBI) is to 
benchmark the relative performance of triticale (X 
Triticosecale W.) to wheat classes (Triticum aestivum 
L.) currently utilized for ethanol production. Ten 
cultivars: three triticale, two Canada Prairie Spring 
(CPS), three Canada Western Soft White Spring 
Wheat (CWSWS), one Canada Western Red Spring 
(CWRS), and one General Purpose (GP) from eastern 
Canada, were grown at twenty-one locations across 
Canada in 2007. Preliminary results show triticale is 

competitive but the outcome is usually dependent on 
cultivar, environment, and their interactions. When 
averaged over all environments, the grain yield of 
triticale cultivars AC Ultima and Pronghorn was 
similar [LSD (P<0.05)] to the highest yielding 
cultivar Hoffman (5012 kg ha-1 and 5067 kg ha-1, 
respectively).  Starch content of triticale was also 
competitive as AC Ultima had similar starch content 
to the CWSWS class. Class comparisons by region 
showed that triticale had superior grain yield in 
eastern Canada with protein concentration similar to 
CWSWS, but lower starch content similar to the hard 
red spring wheat classes. Similar results were 
observed in the eastern Prairies. In the western 
Parkland region of the Prairies, grain yield was 
highest in the CWSWS class followed by triticale; 
protein of triticale was similar to CWSWS and starch 
content was similar to hard red spring wheat. In the 
semi-arid Prairies, triticale had the highest grain 
yield, the lowest protein concentration, and starch 
content superior to hard red spring wheat but lower 
than CWSWS. Triticale and the GP cultivar, 
Hoffman, had significantly [LSD (P<0.05)] higher 
biomass than the other cultivars. Crop maturity of 
triticale was longer than the hard red spring wheat 
cultivars and similar to CWSWS. Results so far show 
that triticale parallels CPS wheat for starch content 
and grain yield, but is superior for biomass 
production. 
----------------------------------- 
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Fusarium head blight (FHB) is an important disease 
of wheat and barley, particularly in the wet 
conditions of eastern Canada. The principal pathogen 
associated with FHB is Fusarium graminearum. This 
fungus produces deoxynivalenol (DON), a mycotoxin 
that makes the grain unfit for food or feed.  In a 
recent survey conducted in eastern Saskatchewan, 
glyphosate application in the previous 18 months 
within minimum-till system was significantly 
associated with higher FHB levels in wheat. Our 
objective was to determine the glyphosate effect, 
used on soybean as the previous crop, on the FHB 
incidence in wheat and barley under three different 
tillage systems (conventional-till, minimum-till or 
no-till). Six field experiments (two species × three 
tillage systems) were conducted at two experimental 
stations, one in Quebec City area (Saint-Augustin-de-
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Desmaures) and the other in Montreal area (Saint-
Mathieu-de-Beloeil), QC, Canada. Glyphosate or 
another herbicide was applied as main plot treatments 
on RoundUp Ready™ soybean. The following year, 
three wheat and three barley cultivars with a distinct 
FHB resistance level were seeded in the main 
herbicide plots, constituting the subplots. FHB levels 
differed greatly at both locations considering 
Fusarium-damaged kernels (FDK) and DON content 
(0.1 to 1.0 ppm in Saint-Augustin and 1.5 to 15.1 
ppm in Saint-Mathieu). There were no significant 
effects of herbicide on visual symptoms, FDK and 
DON content in any of the 12 experiments. At both 
locations, in the wheat trials, AC Barrie was the least 
and SS Fundy the most susceptible cultivars. In the 
barley trials, Oceanik was the least susceptible 
cultivar whereas Perseis was the most susceptible 
one. The analysis of the amount of F. graminearum 
spores coming from soybean residues and captured 
by the use of Petri plates containing a Fusarium-
selective medium will bring more information.  
----------------------------------- 
 
Effect of Assisted Soil Infiltration on Emissions of 
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Slurry 
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Low-cost technologies are needed to reduce 
emissions of both ammonia (NH3) and nitrous oxide 
(N2O) from field applied slurry manure. Removing 
solids from slurry makes the manure less viscous so it 
can better infiltrate the soil and reduces concentration 
of N and P allowing greater application rates by 
volume. This study was undertaken to assess the 
effects of assisting infiltration mechanically (by 
aerating soil) and solids removal (by 
settling/decanting) on emission of NH3 and N2O from 
spring, summer and autumn applied dairy slurry. 
Both methods were observed to enhance rate of 
infiltration into the soil. Mechanically assisted 
infiltration of manure reduced emissions of NH3 
during three seasons but decantation effect varied 
with season (reduced emission in fall and increased 
in summer). The two abatement techniques generally 
did not significantly affect N2O emissions. Using 
both techniques, NH3 emission were reduced by 82% 
in autumn, 58% in spring and 34% summer. While 
decanting should help farmers reduce hauling costs, 
timing of manure application needs to be considered.  

----------------------------------- 
 
 Evaluation of seasonal crop water production 
functions for Indian mustard (Brassica juncea) 
                                        
Vijay Kumar Bhosekar1   and V. Praveen Rao 
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1Sheridan Institute of Technology and Advanced 
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Field experiments were conducted on Indian mustard, 
Brassica juncea (L.) Czern and Coss during winter 
season of 1995-96 and 1996-97 to develop and 
evaluate various seasonal crop water production 
functions without considering time of water deficit 
during crop growing season for both seed and dry 
matter yields. Seed and dry matter yields had a 
significant correlation with seasonal 
evapotranspiration and evapotranspiration deficit. 
The R2 value in various seasonal water production 
functions varied from 0.82 to 0.99 for seed yield and 
0.92 to 0.99 for dry matter yield in two years (pooled 
basis).  The F- value for testing R2 values was highly 
significant in all the functions.  However, in view of 
simplicity and from practical point of view the linear 
functions as expressed by linear, Stewart’s S1 and S2 
functions were suggested for predicting mustard yield 
under Hyderabad conditions.   
----------------------------------- 
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The challenge of fuel ethanol production from 
renewable resources is to achieve high biomass yield 
with low inputs and higher ethanol fermentation 
efficiency. Of the new crops that are investigated for 
biofuel production, sweet pearl millet (Pennisetum 
glaucum [L.] R.Br.) seems promising. A new 'sugary 
stem' genotype was developed from forage pearl 
millet, making it possible to produce ethanol from the 
extracted juice and use the residues as livestock feed. 
Our objective was to evaluate the effects of two row 
spacings (18 and 36 cm) and four seeding rates (5, 
10, 15, and 20 kg ha-1) on biomass yield and sugar 
concentration of sweet pearl millet, at two 
experimental sites [St-Augustin (2300-2500 corn heat 
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units) and Ste-Anne-de-Bellevue (2900-3100 corn 
heat units)] in Quebec, Canada. The highest yield in 
2007 was reached with a seeding rate of 5 kg ha-1 at 
both sites, with dry matter yields of 20.5 and 12.9 t 
ha-1 in Ste-Anne-de-Bellevue and in St-Augustin, 
respectively. The biomass yield was generally not 
affected by row spacing. At both sites, the coefficient 
of tillering decreased with an increase in the seeding 
rate. Sugar concentration of sweet pearl millet ranged 
from 9.0 to 13.7 (% Brix). More information on the 
management of sweet pearl millet is required before 
promoting this crop in eastern Canada. 
----------------------------------- 
 
Winter Wheat Development for Starch-based 
Bioethanol Production 
 
Anita Brûlé-Babel 
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Starch-based bioethanol production requires a 
consistent supply of high yield, high starch content 
feedstock that contains less than 1 ppm of Fusarium 
spp mycotoxins. Although corn is the preferred starch-
based feedstock, production is limited in western 
Canada.  Wheat is considered to be the best alternative 
to corn as a starch-based feedstock. Winter wheat has 
the highest yield potential of all the wheat classes 
grown in western Canada.  In Manitoba, average yield 
of winter wheat exceeds Hard Red Spring wheat by 
40% and Canada Prairie Spring wheat by 23%.  Early 
flowering under cool conditions reduces the potential 
for Fusarium head blight infection in winter wheat.  
Regulatory changes have allowed the development of 
winter wheat cultivars for the bioethanol industry.  The 
main objectives of the winter wheat program are to 
develop high yield, high starch content, Fusarium head 
blight resistance cultivars with good adaptation to the 
Canadian prairies.  Marker assisted selection is being 
used to facilitate selection for five major Fusarium 
head blight resistance genes.  Improvements in 
doubled haploid production have been made to reduce 
the time to cultivar development.  Screening for 
protein content, thousand grain weight and test weight 
is being used to identify lines that have potential for 
bioethanol production. Promising lines are then being 
evaluated for starch content and fermentation 
characteristics. Preliminary evaluations of yield and 
yield components are being conducted under 
controlled environment conditions and will be 
compared to field trials.  In 2007, yields of promising 
disease resistant advanced breeding lines were 16-24% 
higher than the highest yielding winter wheat check, 
CDC Falcon. This indicates that it will be possible to 
develop winter wheat cultivars that have significantly 
higher yield potential than current commercial 
cultivars.   
----------------------------------- 
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The long term success of the biofuels industry will 
require improvements in all aspects of biofuels 
production and co-product development.  The 
University of Manitoba biofuels research program 
addresses the full biofuel value chain from 
development of feedstocks, improvement of energy 
production through bioengineering and bioprocessing, 
and utilization of co-products such as dried distillers 
grains and solubles (DDGS).  The well established 
winter wheat program provides the foundation for 
feedstock development and focuses on development of 
high starch content, high-yielding Fusarium-head 
blight resistant winter wheat cultivars that will 
maximize energy production and co-product 
utilization. Plant physiologists are working to further 
improve energy capture and starch production in 
wheat.  Biosystems engineers are using advanced 
biotechnology in combination with process 
engineering, to design an innovative system that 
converts starch, biomass, or organic matter, into 
energy fuels such as ethanol and hydrogen. A team of 
animal scientists will enhance co-product utilization by 
assessing the DDGS and developing animal diets and 
treatments that maximize nutrient availability and 
performance of animals fed DDGS-based diets.  
Overall this is a well integrated, multidisciplinary 
research team that will significantly improve biofuel 
production and co-product utilization. 
----------------------------------- 
 
A Global Framework for Ecologically Intensive 
Fertilizer Management  
 
Tom Bruulsema, International Plant Nutrition 
Institute, Guelph, Ontario, Canada N1G 1L8. 
 
Society has high expectations for best management 
practices (BMPs) as a means of making progress on 
issues of environmental stewardship, sustainability, 
and adequate supply of safe nutritious food.  
Application of scientific principles to the development 
of BMPs often relies on subjective professional 
judgment that is not necessarily applied in a systematic 
manner.  The fertilizer industry has recently produced 
a framework to describe the necessary components of 
an approach to BMP development which can be 
adopted globally.  The global framework describes 
scientific principles essential to the development, 
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verification, validation and adaptation of BMPs for 
fertilizer use.   
 
Scientific principles relate specific management 
practices to their impact on the four management 
objectives of crop producers: productivity, 
profitability, sustainability of the cropping system, and 
the health of the surrounding environment. Balanced 
and continuous improvement toward all four 
objectives is essential to meeting society’s 
expectations.  
 
The process of such improvement can be described as 
ecological intensification, which has several levels of 
meaning.  First, it means growing more on less land, to 
preserve natural ecosystems.  Second, it means 
growing those higher yields with less impact on 
surrounding ecosystems, meaning minimal losses of 
sediment, nutrients and agro-chemicals.  But the third 
level is probably the most challenging: applying the 
principles of ecology to enhance cropping system 
productivity. 
 
Ecological and scientific principles apply to crop 
management in general and to the four components of 
fertilizer management: applying the right source with 
the right rate, timing and placement. This presentation 
will discuss and provide examples of how principles 
can be defined and applied to overcome challenges 
associated with practical measured validation, defining 
and using performance indicators, recognizing and 
adapting to risks, and ensuring two-way feedback 
between research and practical farm management.  
----------------------------------- 
 
Influence of Hexa-histidin and T7 tags on Western 
blot analysis of engineered proteins 
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Addition of an epitope tag is a recombinant DNA 
method by which a differentiating protein encoded by 
a cloned gene is made immunoreactive to a specific 
monoclonal antibody from the background of total 
cellular proteins. In this work, two epitope tags, Hexa-
histidin and T7, were used for Western blot analysis 
and purification of soluble recombinant proteins. 
Engineered plants were made to express the 
components of a bacterial enzyme, biphenyl 
dioxygenase (BPDO), involved in catabolic pathway 
of major soil contaminants such as polychlorinated 
biphenyls (PCBs). T7 tag was engineered onto the C-
terminal of BPDO components; bphA, bphE, bphF and 
bphG genes. Also, all biphenyl dioxygenase genes 
except bphE from Burkholderia xenovorans LB400 
were fused to either an N-terminal or C-terminal His-
tag. The fusion proteins were expressed in Escherichia 

coli, agroinfiltrated Nicotiana benthamiana leaves and 
transgenic Nicotiana tabacum plants. All expressed 
proteins appeared in a soluble form and were 
successfully detected by T7 tag and His tag 
monoclonal antibodies. All Western blot analysis of 
total proteins of agroinfiltrated and transgenic plants 
had only one band for each engineered protein except 
the T7-tagged bphA protein that was found to 
aggregate extensively by having two bands. Therefore, 
while these two fusion tags were useful for detecting 
recombinant proteins, this approach of using different 
epitope tags may also offer an approach for structural 
investigations of proteins that tend to aggregate. 
Keywords: protein detection; protein aggregation; T7 
tag; His tag; epitope tag;  
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Elicitation of Genes Encoding Enzymes of the 
Phenylpropanoid Pathway and Isoflavones in 
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Biocontrol properties of non-pathogenic Rhizoctonia 
isolates (np-R) lie in its ability to induce systemic 
resistance in plants. In this study we determined 
whether simultaneous inoculation of soybean seedlings 
with an np-R and infected with the plant pathogen 
Rhizoctonia solani, or single inoculation of each 
fungus has an impact on gene expression of key 
enzymes of the phenylpropanoid pathway, which are 
involved in plant defence and production of 
isoflavones. Temporal expression of 12 genes 
encoding enzymes in the phenylpropanoid pathway 
was done using QRT-PCR on seedlings inoculated 
with one of four treatments: i) np-R, ii) R. solani, iii) 
np-R and R. solani, and iv) untreated control. 
Compared to the control treatment, seedlings that were 
simultaneously np-R inoculated and infected with R. 
solani or seedlings that were only infected had 
significantly higher transcript levels of chalcone 
synthase coding for CHS1,3,4,5,6 and for CHS7,8, 
chalcone reductase (CHR), isoflavone synthase coding 
for IFS2 and chalcone isomerase coding for CHI4. np-
R caused a decrease of CHI4 compared to the other 
treatments. The remaining genes were minimally 
affected by np-R or R. solani treatment either singly or 
in combination. np-R caused an increase in total root 
isoflavone concentrations one week after treatment, 
but reduced root concentrations after two weeks, while 
R. solani increased total leave concentrations after two 
weeks. np-R was effective in controlling R. solani. 
Seedling dry weight, height, and nodule number one 
and three weeks after treatment were comparable to 
the control when np-R was applied with R. solani.  
----------------------------------- 
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High nonstructural carbohydrate (NSC) concentration 
in forages is associated with a better N utilization by 
ruminants. The concentration of NSC increases during 
daylight and can be improved by genetic selection. 
Two alfalfa (Medicago sativa L.) populations (NSC+ 
and NSC-) were obtained by intercrossing 10 
genotypes selected for high or low NSC concentrations 
from 500 genotypes of the cultivar AC Caribou. The 
NSC+ and NSC- populations were grown in the field 
and harvested in the morning (AM: 9h00) or in the 
afternoon (PM: 15h00) three times during the summer 
of 2007. These populations were evaluated for 
concentrations of NSC (soluble sugars + starch), crude 
protein, and NDF as predicted using NIR 
spectroscopy. At the first harvest, the NSC+ 
population presented a higher NSC concentration than 
the NSC- population (151 vs. 130 mg g-1 DM). The 
PM-harvested alfalfa had a greater NSC concentration 
than the AM-harvested alfalfa at the first (148 vs. 137 
mg g -1 DM), second (107 vs. 72 mg g -1 DM), and 
third (95 vs. 71 mg g -1 DM) harvests. Higher alfalfa 
NSC concentration was associated with a reduction in 
NDF concentration and no change in protein 
concentration. The increase in NSC concentration 
observed either in NSC+ population or in PM-
harvested alfalfa was linked to an increase in starch 
concentration. The results indicate that alfalfa NSC 
concentration can be increased through breeding 
and/or harvest management. 
----------------------------------- 
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The nitrogen nutrition index (NNI), a whole plant-
based diagnostic method, has been proposed for N 
management in corn (Zea mays L.). A major limitation 
in using the NNI at the farm level, however, is the 
need to determine the actual crop mass and its N 
concentration. A method based on the N concentration 
of the uppermost collared leaf has been suggested as 
an alternative to NNI. Our objective was to test the 
relationship between NNI and leaf N concentration 
expressed on a DM (NL) or on an area (NLA) basis in 
corn. Three to seven N fertilization rates were used at 
eight site-years in Canada and at two site-years in 
France. Leaf N concentrations on a DM and area basis 
were measured from the uppermost collared leaf on 
three to five sampling dates, and NNIs were measured 
on the same date through the determination of both 
crop mass and plant N concentration. When using data 
from all sampling dates, both NL and NLA were 
significantly related to NNI but the intercepts of the 
response curves varied with site-years. Because these 
relationships were site-specific, they should be used 
with caution when evaluating the corn N status during 
the growing season. At a given developmental stage 
(approximately V12), the NLA values were 
significantly related to NNI but the intercept of the 
response curve still varied with site-years. The 
relationship between NL and NNI at approximately the 
V12 developmental stage (NNI = -0.035 + 0.028 NL; 
R2 = 0.82), however, was not affected by site-years. 
Therefore, determining N concentration of the 
uppermost collared leaf on a DM basis (NL) at the 
approximately V12 developmental stage can be used to 
evaluate the N nutritional status of corn without having 
to measure crop mass. 
----------------------------------- 
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Greenhouse gas (GHG) emissions from agricultural 
fields account for a major portion of GHG emissions 
annually.  Organic potato (Solanum tuberosum L.) 
production systems are characterized by long rotations 
and fertilization from green leguminous manures.  
Two experiments (at NSAC, Nova Scotia and AAFC 
Bouctouche, New Brunswick) were studied over a two 
year period.  The Bouctouche site examined varying 
rates of fertility treatments both organic and synthetic, 
in a four year organic vegetable rotation.  In 2006, the 
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NSAC site’s potato, timothy and red clover plots 
underwent various tillage and fertilization treatments. 
Nitrous oxide emissions and soil mineral N levels were 
measured from both sites over the course of the 
growing season.  Biomass samples of forage and 
potato were taken to determine total plant N uptake.  
Results for whole plant uptake for potatoes with a 
previous clover crop ranged 98.7 - 127.5 kg N ha-1 for 
unfertilized plots and 127.3- 145.4 kg N ha-1 for 
fertilized plots.  Interim results from 2006 gas 
emissions data show decreased N2O emissions from 
systems that relied on biological N fixation versus 
synthetic fertilizer. In the non-fertilized clover-potato 
rotation, emissions (4.4kg N2O -N ha-1) were 
considerably lower than the synthetically fertilized 
forage and potato rotations (up to 11.6 kg N2O-N ha-1) 
while maintaining comparable yields.  For the potato 
plots with a previous spring ploughed clover crop, the 
tuber dry matter yields were 7.2 Mg ha-1 and 6.9 Mg 
ha-1 for non-fertilized and fertilized potatoes 
respectively.  At the Bouctouche site, comparable 
potato yields were measured even in plots receiving no 
compost in the year of potato crop (4.4 Mg ha-1 tuber 
dry matter yield for high compost rate in year of 
application and 4.9 Mg ha-1 for high compost rate with 
no application in year of potato crop). 
Key words:  Nitrous oxide, potato, organic 
management, compost amendment, greenhouse gas, 
red clover, legume N fixation.  
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Slash-and-burn agriculture is an economical method of 
clearing land in tropical regions. Burning residues 
during site preparation improves soil fertility, destroys 
weeds, and reduces pests and diseases. Yet, burning 
produces greenhouse gases and has other undesirable 
effects. A promising alternative is a fire-free clearing 
method called slash-and-mulch agriculture. The 
objective of this study was to evaluate the impact of 
land clearing methods on soil physical and chemical 
properties. The land clearing methods included: 1) a 
traditional sequence (TS) with natural fallow and 
slash-and-burn, 2) an alternative crop sequence (AS) 
with nitrogen-fixing legumes in the fallow and slash-
and-mulch, which were compared with 3) a 40 year-

old natural fallow (F) plot, the experimental control. 
This study took place in the Bragantina region of the 
Eastern Brazilian Amazon. Soils were Ultisols. Soil 
physical properties (bulk density, soil moisture, water 
retention capacity) and chemical properties (pH, 
exchangeables cations, total P, available P, total C, 
total N, NO3

-, NH4
+) were measured in the 0-5 cm 

horizon. Treatment effects were assessed by 
correspondance analysis and one-way ANOVA and 
Tukey‘s test. Soil moisture was enhanced by mulching 
in AS and bulk density was similar in the AS and F 
treatments. The total C was 43% greater, and the total 
N content was 65% greater in the AS treatment than 
TS and F treatments. Similarly, the NO3

- 
concentrations were 1.4 to 2.4 times greater in the AS 
treatment than the TS and F treatments. There was also 
considerably more base cations (K, Ca and Mg) and 
available P in the AS treatment than the TS and F 
treatments. The combination of improved fallow and 
mulch in the AS plots increased the organic matter and 
nutrient retention. We conclude that this fire-free 
system of land clearing (slash-and-mulch agriculture) 
results in far better soil fertility than the traditional 
slash-and-burn agriculture.  
----------------------------------- 
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Corn silage production on dairy farms is increasingly 
important because of dramatic increases in grain 
concentrates, input costs, and milk prices. Dairy 
producers, more than ever, must produce high-yielding 
corn silage with appropriate inputs, to maximize 
profits from milk sales. Hybrid selection is an 
important management practice that influences yield 
and quality of corn silage. Results from our corn silage 
hybrid trials indicate that yields vary by 20% among 
hybrids with less variation in quality, with the 
exception of brown midrib (BMR) hybrids. The BMR 
hybrids in our tests consistently have 15 percentage 
units higher neutral detergent fiber digestibility 
(NDFd) with a consistent 15% yield penalty. Growers 
must balance greatly improved quality with the yield 
penalty and other agronomic challenges in deciding 
whether to plant BMR corn. Other studies indicate that 
a zone-tillage depth of 7 inches (25.5 tons acre-1) 
yields as well as the 14-inch depth (25.2 tons acre-1); 
Poncho seed treatment increases yield when following 
corn (23.6 vs.21.8 tons acre-1) but not when following 
soybean (24.8 vs. 24.1 tons acre -1, respectively); 
narrow ((15 inch) rows (22.6 tons acre -1) yield greater 
than twin rows (21.9 tons acre-1), which yield more 
than 30-inch rows (21.2 tons acre-1); a delay in 
Roundup application from the 4th leaf (V4) until the 
V6 stage can greatly reduce yields (22.7 to 17.1 tons 
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acre-1); corn silage yields that same at 66% harvest 
moisture (18.2 tons acre-1) as at 59% (18.7) but with 
greater NDFd (64.8 vs. 60.7 %, respectively); and that 
yields decrease when increasing cutting height from 6 
inches (19.1 tons acre-1) to 12 inches (18.2) to 18 
inches (17.3) but NDFd increases (60.7, 62.4, 64.9 %, 
respectively). Management practices greatly impact 
corn silage yield and quality, which in turn greatly 
impacts milk production.  
----------------------------------- 
 
Leaf Senescence and Activate Oxygen Metabolism 
in Broomcorn millet( Panicum miliaceum L.)  
 
Huiping Dai 1, Baili Feng 1*, Genliang Jia 2, Sheqi 
Zhang 2, Wanhong MU 2 
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87091262, Email: 7012766@163.com
 
Through a long-term investigation into physiological 
characteristics of different canopy temperature wheats, 
it is found that some wheats have a high canopy 
temperature while others a low one, which was closely 
correlated with their corresponding performance. 
Under simulated drought conditions, the physiological 
aspects of different canopy temperature wheats, such 
as leaf functional duration, chlorophyll content, 
activities of SOD, CAT and POD, malondialdehyde 
(MDA) content, transpiration rate, net photosynthesis 
rate etc, were investigated, the result showed that 
wheat with low canopy temperature could maintain 
superiority to wheat with high canopy temperature in 
those physiological traits. Therefore, the low canopy 
temperature in wheat could be used as an index to 
evaluate physiological capacities of wheat under 
drought conditions and also as a useful marker for 
wheat breeding for drought tolerance. 
----------------------------------- 
 
Biochemical mechanism of synergism between root 
system and flag leaf senescence in Broomcorn millet 
(Panicum miliaceum L.) 
 
Huiping Dai1, Baili Feng1*,Genliang Jia2, Sheqi 
Zhang2, Dongli Gao1 and Huan Yu1 

1College of Agronomy, Northwest A&F University, 
Yangling, Shaanxi 712100, People’s Republic of 
China; 2College of Science, Northwest A&F 
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Corresponding author: Baili Feng, Phone: +86 -29- 
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Biochemical mechanisms of synergism between root 
and flag leaf senescence in broomcorn millet were 
studied with Yumi 3 as the experiment material. The 
study showed that, from the jointing stage to maturing 
stage, the root vigor and flag leaf Superoxide 
dismutase�SOD�, catalase�CAT�, 
peroxidase�POD�activities of broomcorn millet 
initially increased from low to high and then declined; 
soluble protein contents of its functional the root and 
flag leaf gradually declined�the contents of the 
product of membrane lipid per- oxidation MDA in the 
root and flag leaves greatly increased; the root 
senescence was closely related to the leaf senescence 
and the roots had a lower activity of protective 
enzymes against ROS damage and lower soluble 
protein content compared with the flag leaves. 
Therefore, improving the rhizosphere nutrition and 
raising the root vigor are helpful to delaying leaf 
senescence. 
Abbreviations: SOD: superoxide dismutase; CAT: 
catalase; POD: peroxidase; MDA: malondialdehyde 
----------------------------------- 
 
The Effect of Annual Forage Cropping Systems on 
Soil Health 
 
Heather Darby 1, Sid Bosworth2 
1University of Vermont Extension, 278 S. Main St. St. 
Albans, VT 05478, 2University of Vermont, Plant and 
Soil Science Dept., Burlington, VT 05405 
 
The production of intensive continuous silage corn has 
the potential to reduce soil health in agricultural fields 
of the Northeast.  Soils of poor health are described as 
those with reduced soil organic matter, active carbon, 
aggregate stability, and available nutrients.  This study 
was conducted to determine the impact of annual 
forage cropping systems on soil health. The effects of 
continuous silage corn (Zea mays L.; CC), continuous 
silage corn with a winter rye (Secale cereale L.; 
CCWC) cover crop, and a double-cropped 
combination of a brown midrib (bmr) variety of 
sorghum-sudangrass (Sorghum bicolor L. emend. 
Moench) followed by winter rye (DC) was evaluated 
for the impact on soil organic matter, active carbon, 
aggregate stability, and potentially mineralizable 
nitrogen. The study was initiated in the fall of 2004 on 
a farm in Alburg, VT.  The soils were sampled and 
analyzed in the spring of 2007.  The level of soil 
organic matter, active carbon, and potentially 
mineralizable nitrogen in the CC system did not differ 
significantly from the CCWC or the DC system. The 
percent of stable aggregates in the CCWC system was 
significantly higher than the CC or DC system. There 
were 62% stable aggregates in the CCWC system and 
54 and 51% for the CC and DC systems, respectively. 
Overall, alternative annual cropping systems did not 
appear to improve soil health when compared to 
continuous corn silage systems.  
----------------------------------- 
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The Effect of Three Foliar Diseases of the Wild 
Blueberry (Vaccinium angustifolirm Ait.) on Leaf 
Photochemistry, Leaf Drop, and Floral Bud 
Number 
 
James Dawson¹, Dave Percival¹, Bruce Gray¹, 
Nancy Pitts¹, Paul Hildebrand² 
¹Department of Environmental Sciences, Nova Scotia 
Agricultural College, PO Box 550, Truro, NS, B2N 
5E3; ²Agriculture & Agri-Food Canada, 32 Main St., 
Kentville, NS, B4N 1J5 
 
The wild blueberry is an important horticultural crop 
in Atlantic Canada with 50,160 ha of wild blueberries 
situated in the Atlantic Provinces and Quebec 
producing 57 million kg of fruit with a farm gate value 
exceeding $110 million (2006 data). Recently, foliar 
diseases once thought to be minor pests to wild 
blueberry production have begun to incur significant 
yield losses. These diseases are identified as the 
blueberry rust Thekopsora minima (S&H Sydow.), 
Gloeosporium leaf spot caused by the fungi 
Gloeosporium minus (Shear.), and Septoria leaf spot 
caused by an unclassified fungus. A study into the 
photochemical effects of these diseases was 
undertaken to better understand the relation ship 
between host and parasites. Significantly higher 
photosynthetic rate and light adapted photosystem 
efficiency were observed from plants with protective 
fungicide Bravo® (a.i.: chlorothalonil, Syngenta) as 
compared with control plants as the season progressed. 
These observations suggest that the pathogens damage 
and reduce the ability of blueberries to create 
carbohydrates. These decreases in photosynthetic 
values coincided with increased disease pressures in 
the control treatment. The effects of this carbohydrate 
assimilation reduction may be more far reaching if the 
plant is in a carbohydrate limitation situation during 
growth or bulking plant organs associated with yield. 
This was shown by significant differences in floral bud 
numbers at the end of the sprout seasons growth.   
----------------------------------- 
 
Potential of Sphagnum peat for improving ryegrass 
growth and yield in a copper mine tailing 
 
Arnaud S. de Coninck1, Antoine Karam1 and 
Alfred Jaouich2 
1ERSAM, Department of soils and agrifood 
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Problems related to unreclaimed mine tailing sites 
become, nowadays, a priority in the aim of 
environment protection. Sphagnum peat moss can be 
used for erosion control, vegetation establishment and 
remediation of heavy-metal enriched mine tailings. 

Copper (Cu) mine tailing (pH 7.70) was amended with 
increasing quantities (0, 10 and 15%, by weight) of 
commercial Sphagnum peat moss (pH 3.60). Prepared 
mixtures: 0, 10 and 15 percent (by weight) of peat 
were utilized as growing substrates (with inorganic 
fertilization) in pot vegetation trials with ryegrass 
(Lolium multiflorum Lam.) as the test plant. The 
substrates were arranged in a randomized block, in 
three replicates, and 1.06 g seeds of ryegrass per pot. 
After plant harvesting, Cu in substrate was fractionated 
into "exchangeable", "carbonate", "organic matter", 
and "residual" forms. Each fraction was analyzed for 
Cu. Analysis of variance (ANOVA) revealed a highly 
significant effect of peat on tailing pH and shoot dry 
matter (SDM) yield of ryegrass. Concentration of Cu 
in the shoot plants was slightly affected by peat 
application rate but never reached toxic concentration. 
A close relationship was found between organic matter 
content of tailing samples and their pH levels. 
Compared with the control, the peat rates generally 
decreased the concentration and accumulation of Cu in 
the aboveground biomass and the substrate Cu bound 
to carbonate phase but increased the substrate Cu 
bound to organic matter phase. Copper uptake was 
positively correlated with substrate pH. The results 
indicate that Sphagnum peat moss could be used to 
improve the revegetation of fertilized Cu-mine tailings 
without causing toxic accumulation of Cu in shoot 
plant.  
----------------------------------- 
 
pH buffering capacity of copper-mine tailing 
amended with a peat-moss and shrimp wastes 
compost  
 
Arnaud S. de Coninck, Antoine Karam and Léon-
Étienne Parent 
Équipe de Recherche en Sols Agricoles et Miniers, 
Department of soils and agrifood engineering, 2425 
rue de l’Agriculture, Pavillon Paul-Comtois, Laval 
University, Quebec, Canada, G1V 0A6. 
 
The sensitivity of copper-mine tailing amended with 
peat-moss and shrimp wastes compost to pH changes 
is important to know in order to design proper tailing 
management schemes when these tailings are 
cultivated or phytoremediated. The objective of this 
experiment was to evaluate the pH buffering capacity 
(pH BC) of: (i) a Cu-mine tailing (pH 7.70) treated 
with 3 rates (0, 5 and 20%) of organic amendment and 
(ii) a calcite mineral collected from the tailing site. 
Calcite was coated with the green mineral malachite, 
Cu2(CO3)(OH)2, as identified by infra-red 
spectroscopy and scanning electron microscope 
coupled with an energy dispersive analysis of X-ray. 
The aqueous sorbent suspension was titrated with 0.5 
M HCl. Thirty minutes were chosen as time interval 
between additions. The sorbent suspension was 
continuously stirred during titration and the pH was 
measured after stirring at the end of each time interval. 
The results showed that calcite exhibited much higher 
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buffering capacity than compost. The titration curve of 
unamended tailing was characterized by one break 
point, similar to that for weak base or aqueous 
carbonate solution versus strong acid. Up to 0.95 
mmol of added H+, the pH BC of sorbents increased in 
the following order: calcite > unamended tailing > 
compost amended tailing > compost. Above 0.95 
mmole of H+, the order was: calcite > compost > 
unamended and compost amended tailings. The 
addition of compost reduced the pH BC of the tailing. 
Consumption of H+ was linearly increased for 
compost. The carbonate buffer system was the major 
factor controlling the ability of Cu-mine tailing system 
to withstand a large change in pH when acid was 
added. The Cu mine tailing and calcite mineral 
appeared to be well buffered against changes in pH, so 
that acid conditions can hardly occur. 
----------------------------------- 
 
Morphology and Antioxidant Activity of 
Strawberry as Affected by In Vitro and Ex Vitro 
Culture Methods.  
 
Samir C. Debnath  
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Reproducible protocol for regeneration of complete 
plantlets from Bounty strawberry (Fragaria Η 
ananassa Duch.) sepals (calyx), using a combination 
of gelled medium and bioreactor system, has been 
standardized. The morphological development and 
berry antioxidant activity of Bounty strawberry plants 
propagated either by conventional runner cuttings or 
by in vitro shoot regeneration and proliferation on 
semi-solid or in bioreactor containing liquid medium, 
were studied. Significant differences were observed 
between the treatments. After 3 years of growth, the in 
vitro-derived plants produced more crowns, leaves, 
and runners than the conventional cuttings. Although 
the tissue culture-derived plantlets grew actively with 
an apparently normal leaf and shoot morphology, they 
differ significantly for berry antioxidant activity. 
Adventitious shoot regeneration may be a potential 
tool for generating novel strawberry variants with high 
antioxidant activity.   
----------------------------------- 
 
Analysis of Genetic Diversity within a Collection of 
Wild Lowbush Blueberry (Vaccinium angustifolium 
Ait.) clones Using ISSR Markers.  
 
Samir C. Debnath  
Atlantic Cool Climate Crop Research Centre, 
Agriculture and Agri-Food Canada, P.O. Box 39088, 
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Canada. E-mail: debnaths@agr.gc.ca 
 

An understanding of the genetic relationship within 
wild lowbush blueberry (Vaccinium angustifolium 
Ait.) germplasm is important to establish a broad 
genetic base for breeding purposes. The objective of 
this study was to assess the genetic diversity of 43 wild 
lowbush blueberry clones, collected from four 
Canadian provinces, and the cultivar Fundy by using 
inter simple sequence repeat (ISSR) marker. Thirteen 
primers generated 242 polymorphic ISSR-PCR bands. 
A substantial degree of genetic similarity was found 
among the wild collections. Cluster analysis by the 
unweighted pair-group method with arithmetic 
averages (UPGMA) separated the 41 genotypes into 
two main clusters, and identified the three remaining 
clone as outliers. Furthermore, within one main 
cluster, the genotypes tended to form sub-clusters that 
were in agreement with the principal coordinate (PCO) 
analysis. Geographical distribution did not explain any 
variation as revealed by analysis of molecular variance 
(AMOVA). The ISSR-PCR method was simple, fast 
and relatively inexpensive to produce useful DNA 
fragments and detected a sufficient degree of 
polymorphism to differentiate among lowbush 
blueberry clones, making this technology valuable for 
germplasm management and the more efficient choice 
of parents in current blueberry breeding program.    
----------------------------------- 
 
Field and laboratory measurements of nitrogen 
sequestration in mine spoils amended with poultry 
manure and paper mill sludge  
 
Ashlee Dere1, Richard Stehouwer1, Kirsten 
McDonald1, Emad Aboukila1 
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Two environmental problems in Pennsylvania include 
abandoned coal mines and excess animal manure 
production.  A field experiment is testing two 
approaches to stabilizing nutrients in poultry layer 
manure used for mine reclamation: composting and 
adding paper mill sludge to fresh manure.  The field 
study and a lab incubation experiment will determine 
the nitrogen sequestration potential of these 
approaches.  Treatments include a lime and fertilizer 
control, two rates of composted poultry manure (78 
and 156 Mg ha-1 dry weight), and two blends of fresh 
poultry manure (60 Mg ha-1 dry weight) mixed with 
paper mill sludge (90 and 170 Mg ha-1) to achieve C:N 
ratios of 20:1 and 30:1.  In the lab, a “time zero” set of 
samples represents soil conditions immediately 
following amendment application and “year one” 
samples represent field conditions one year after 
implementation.  All samples are repeatedly leached 
for one year.  Cumulative labile N through day 264 in 
the “time zero” samples shows no difference among 
treatments (average 6600 mg N/kg soil).  In the “one 
year” soils, however, more labile N is leached from the 
two manure amendments than all other treatments.  
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The control treatment exhibits a net loss of N when 
cumulative losses are compared to the initial quantity 
of N added.  In the field, a pulse of NO3-N from the 
two rates of poultry manure and paper mill sludge 
blends occurred in September of  both the first and 
second year, with first year concentrations of 170 and 
234 mg N L-1, respectively.  Compost treatments 
showed no such pulse either year.  The control 
treatment retained the least amount of N originally 
added, while compost treatments retained almost all 
added N.  Results of this research will help establish 
appropriate manure-based reclamation rates by 
quantifying the fate and flux of nitrogen, with 
application in nutrient trading programs. 
----------------------------------- 
 
Effects of AlCl3 and Al2(SO4)3 Addition to Manure 
on N Availability and Soil Test P Increase 
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On dairy farms, manure often is applied at rates that 
meet crop nitrogen (N) needs. For untreated manure, 
this will lead to phosphorus (P) applications that 
exceed crop P removal. Such applications will lead to 
an increase in soil test P levels over time, potentially 
leading to environmental degradation through runoff 
and leaching. Chemicals such as AlCl3 and Al2(SO4)3 
can be used as manure additives to reduce P 
availability and N volatilization from manure. We 
compared, in a soil incubation study, the effectiveness 
of AlCl3 and Al2(SO4)3 addition to raw manure, 
separated solids, and separated liquids with the 
effectiveness of ammonium polyphosphate (APP) and 
monoammonium phosphate (MAP), in raising soil test 
P levels. Soils (fifteen different soil types and 4 
replications) were incubated with the various P sources 
for four weeks in the dark and at field capacity. In 
addition, a greenhouse experiment was conducted to 
study the impact of AlCl3 and Al2(SO4)3 addition on 
sorghum sudangrass growth and N and P uptake from 
a low N soil. Phosphorus was not a limiting factor in 
the greenhouse experiment. Addition of AlCl3 and 
Al2(SO4)3 to manure reduced soil test P, however, at 
higher initial soil Al levels, the reduction in available P 
was smaller. Manure treatment with AlCl3 or 
Al2(SO4)3 did not impact N availability or sorghum 
sudangrass yield. We conclude manure treatment can 
lower P availability without negatively impacting N 
supply or yield. However, field studies and an 
economic assessment are needed to investigate if 
manure treatment is a viable and practical option for 
dairy farms. 
----------------------------------- 
 

Manipulating Canola Canopy Through Plant 
Density, Seeding Date, and Fertility Regime for 
Improved Management of the Cabbage Seedpod 
Weevil, Ceutorhynchus obstrictus (Marsham) 
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The cabbage seedpod weevil, Ceutorhynchus 
obstrictus (Marsham) (Coleoptera:  Curculionidae), is 
a serious pest of canola crops in Alberta, 
Saskatchewan, and Ontario.  Crop damage occurs 
when adults destroy developing buds and flowers, 
when larvae feed within siliques on maturing seeds, 
and when new generation adults feed on siliques late in 
the season. Field studies were conducted in 
Lethbridge, Alberta from 2002 to 2005, inclusive, to 
vary seeding date, plant density, and fertility regime to 
assess effects on weevil infestations.  Manipulating 
date of seeding and plant density affected the timing 
and degree of canopy closure, and the branching 
patterns of canola host plants.  Cabbage seedpod 
weevil populations were also affected, with greatest 
densities and damage occurring to plants seeded early 
and at higher densities.  Greatest infestation levels and 
damage occurred at highest levels of fertility.  
However, although the yield advantages from early 
seeding and enhanced fertility were  somewhat 
diminished by losses due to greater weevil attack, 
plants seeded early, at higher rates, and under optimal 
nitrogen regimes appeared to better compensate for 
insect damage.  
----------------------------------- 
 
Scion and rootstock effects on ABA- mediated plant 
growth regulation and salt tolerance of acclimated 
and un-acclimated potato genotypes  
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Tolerance of salt stress in potato (Solanum tuberosum 
L.) increased when the plants were pre-exposed to low 
concentrations of salt (salt acclimation). This 
acclimation was accompanied by increased levels of 
abscisic acid (ABA) in the shoot. To further study the 
role of roots and shoots in this acclimation process, 
reciprocal grafts were made between salt-tolerant 
(9506) and salt-sensitive ABA-deficient mutant and its 
ABA-normal sibling genotype. The grafted plants were 
acclimated with 75 or 100 mM NaCl for three weeks 
and then exposed to 150-180 mM NaCl, depending on 
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the salt tolerance of the rootstock. After 2 weeks 
exposure to the salt stress, the acclimated and un-
acclimated plants were compared for physiological and 
morphological parameters. The response to the salt 
stress was strongly influenced by the rootstock. The 
salt tolerant 9506 rootstock increased the salt tolerance 
of scions of both the ABA-deficient mutant and its 
ABA-normal sibling. This salt tolerance induced by 
the rootstock was primarily modulated by salt 
acclimation and manifested in the scion via increased 
plant water content, stem diameter, dry matter 
accumulation, stomatal conductivity, osmotic potential 
and associated with alleviating leaf necrosis. There 
was also a pronounced scion effect on the rootstock. 
Using 9506 as a scion significantly increased root 
fresh and dry weight, stem diameter as well as root 
water content of ABA-deficient mutant rootstocks. 
Specific evidence for the role of exogenous ABA on 
the enhancement of water status in grafted plants under 
salt stress beyond grafting alone was found. This was 
verified by more positive stomatal conductivity and 
upward water flow in ABA-treated grafted and non-
grafted plants and the absence of upward water flow in 
non-treated grafted plants through NMR imaging. 
Grafting using either salt tolerant scions or rootstocks 
with inherently high ABA levels may positively 
modify subsequent responses of the plant under salt 
stress.  
----------------------------------- 
 
Cadmium accumulation in soils and potato tubers 
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Cadmium (Cd) is a heavy metal present in soils from 
natural and anthropogenic sources and its 
accumulation in soil appears to be increasing over 
time. Crops, such as potato (Solanum tuberosum L.), 
can accumulate relatively high levels of Cd without 
negative effects on growth. Our objective was to study 
the effects of different soil phosphorus (P) contents on 
Cd accumulation in soil solution and potato tubers. 
The study was conducted using soil samples and 
potato tubers collected from five different 
experimental sites in Quebec (Canada) from 1999 to 
2006. Phosphorus fertilizer, applied as triple super 
phosphate, varied with sites and ranged from 54 to 190 
kg P2O5 ha-1. Across sites, soil P content at harvest, 

extracted by Mehlich-3, varied between 71 and 392 mg 
P kg-1. Tuber Cd concentrations ranged from 0.046 to 
0.151 mg kg-1 dry weight (DW), with a mean value of 
0.100 mg kg-1 DW that never exceeded the proposed 
tolerance for potatoes of 0.05 mg kg-1fresh weight 
(about 0.25 mg kg-1 DW). The DTPA-extractable Cd 
in soils (0-20 cm) varied from 0.030 to 0.070 mg kg-1 
with a mean value of 0.048 mg kg-1 and was 
positively correlated with soil organic matter content 
(R2 = 0.94, P < 0.001). Tuber Cd concentrations were 
not related to DTPA-extractable Cd in soils and were 
only poorly related to soil available P (R2 < 0.40). The 
relationship between tuber Cd concentrations and other 
soil characteristics, such as pH, Al, Fe, Zn, and Ca, 
will also be discussed. 
----------------------------------- 
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Dairy producers are using footbaths containing CuSO4 
for the prevention of papillomatous digital dermatitis 
or hairy heel warts. After cows have passed through 
the footbath, the waste is usually disposed of in 
manure storages and applied to fields. The objectives 
of this research were to evaluate the effects of the 
application of dairy manure with high Cu 
concentrations on growth and yield of corn for silage 
and to evaluate the accumulation of Cu applied to the 
soil. Treatments were control (0 kg Cu/ha), medium 
(9.12 kg Cu/ha), and high (18.23 kg Cu/ha) and were 
applied to the same plots in 2006 and 2007. Manure 
was collected, CuSO4 was added, and all plots 
received approximately 105.9 L of manure. The 3 
treatment were tested on early maturity and late 
maturity corn (Zea mays L.) hybrids. All soil samples 
were analyzed for Cu concentration by Modified 
Morgan’s extraction, hot CaCl2 extraction, and nitric 
acid digestion. The results of this research indicated 
that with 2 annual applications of high-Cu dairy 
manure there were no effects on growth or yield of 
corn. The application of excess Cu from dairy manure 
had no effect on forage quality or mineral 
concentration of corn tissue. The measure of available 
Cu by Modified Morgan’s extraction in the soil 
increased only after a second application of high-Cu 
dairy manure; the extraction of Cu by CaCl2 was not 
affected. There was no evidence of vertical movement 
of Cu after the applications. 
----------------------------------- 
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Double Cropping Effects on Forage Yields and the 
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Double cropping is becoming increasingly common on 
Pennsylvania dairy farms as farmers struggle to 
produce enough feed and fiber for their cattle. This 
research studies the effect of using a winter small grain 
(rye: Secale cereale L. and barley: Hordeum vulgare 
L.) on main crop silage yields and soil water balance in 
no till. A continuous alfalfa treatment was added for 
comparative purposes. The components of the water 
balance measured were precipitation, runoff, drainage, 
and soil water content. Crop evapotranspiration was 
estimated using the Penman-Monteith method. Small 
grains harvested for silage were planted in the fall 
following the harvest of the main crops. Corn (Zea 
mays L.) and soybean (Glycine max L.) silage yields 
were not affected by double cropping. Total annual 
silage yields increased with double cropping compared 
to single cropping. Double cropping did not reduce 
runoff any more than single cropping rotations. Runoff 
was more affected by climatic conditions than by 
management practices such as crop intensification. 
Low antecedent soil moisture and low rainfall intensity 
were the influencing factors in this study. Drainage 
was no different in double cropping, single cropping 
and alfalfa (Medicago sativa L.) rotations except on a 
few dates when drainage in alfalfa was lower than in 
single cropping. Double cropping did not affect soil 
water content compared to single cropping. However, 
alfalfa lowered soil water content during a dry season 
compared to double and single cropping. Crop 
evapotranspiration was increased by double cropping 
during the fall and spring seasons. The water balance 
showed a likely over-estimation of drainage and 
possibly crop evapotranspiration during summer 2004 
and 2005. Double cropping offers the potential to 
increase annual silage yields without affecting the 
water balance in Southeastern Pennsylvania. 
----------------------------------- 
 
Building Bridges in Contemporary Agriculture  
 
Myles Frosst

 
 

CEO, Agricultural Institute of Canada, 280 Albert, 
Suite 900, Ottawa, Ontario Canada, K1P 5G8 613; 
mfrosst@aic.ca ; 613-232-9459  
 
Uncontrolled intensification of agriculture in some 
parts of the globe; the simultaneous growth of obesity 
and hunger in other parts; the health care deficit in 
Canada; the food versus fuel dilemma: these are but a 
few of the pressing domestic and global challenges 

that soil and plant scientists, in collaboration with 
others engaged in contemporary in agriculture are 
called upon to address through their professional work.   
To meet and foresee profitable breakthroughs in 
science that can satisfy consumer and societal demands 
of contemporary agriculture calls for sophisticated 
collaboration among and between scientific 
disciplines, public and private sector agents, and 
associations representing scientific and other 
professional interests.  This is especially the case in 
Canada, which while blessed with rich contemporary 
agricultural platforms, operates from a relatively small 
base vis-à-vis other geographic regions and, too often, 
is hampered by insufficient collaboration between 
institutions.   
To prosper in the world of contemporary agriculture, 
businesses, governments, universities and research 
centres must break down barriers that isolate them all 
along the science and innovation chain --- from basic 
research, through commercialization of new products, 
services and intellectual property to environmental 
stewardship.  Scientific societies and other 
professional associations have the potential to energize 
the requisite bridge building ….. but only insofar as 
they are equipped to cross the institutional barriers 
themselves.  
 
The Agricultural Institute of Canada in concert with 
the scientific societies is a potentially significant and 
effective instrument for the collaboration demanded by 
the challenges and opportunities of contemporary 
agriculture, including the need for advancement of 
science and professionalism in Canada. The purpose of 
this address is to present a vision of such collaboration 
and possible actions that the scientific societies and 
AIC can take together to that end.  
----------------------------------- 
 
Assessment of Zinc and Boron for the Growth, 
Yield and Nutrient Content of Wheat (Triticum 
aestivum) 
 
1Gandahi, A.W., F.C. Oad and M.R. Wagan 
1Sindh Agriculture University, Tandojam-70060, 
Hyderabad, Sindh, Pakistan. 
Email: f_oad@hotmail.com 
 
The micronutrient deficiency is a wide spread problem 
globally as well as in Pakistan and sub-optimal or 
imbalanced nutrient supply to wheat is one of the 
major constraints of yield goals. Thus, micronutrients 
are gaining increased acceptance as a key ingredient in 
balanced fertilization program.  The use of greater 
amount of fertilizers not only increase cost of inputs, 
but also creates soil and environmental pollution. The 
field experiments were conducted to investigate the 
effect of different doses of zinc and boron on the 
growth and yield of wheat at Sindh Agriculture 
University, Tandojam, Pakistan. In experiment-1, the 
treatments consisted: 0, 2, 4, 6, 8 Kg Zn ha-1+150-90 
NP Kg ha-1. The treatments in experiment-2 consisted: 
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0, 0.5, 1.0, 1.5 and 2 Kg B ha-1 +150-90 NP Kg ha-1. 
Different doses of zinc and boron exhibited significant 
effect on wheat variety Abadgar-93. Under 
incorporation of 8 Kg Zn ha-1+150-90 NP Kg ha-1 and 
1.5 and kg B ha-1, the taller plants, higher tiller 
production, maximum spike length, more spikelets, 
bolder seed index, heavier dry matter and satisfactory 
grain yield were exhibited. The increase in yield was 
attributed to the increase in yield contributing 
characters such as spike length, number of spikelets 
and seed index. Further, it indicated higher 
concentration of Zn and B in plant straw and grain as 
well as in soil. It is concluded that zinc and boron 
application is best fertilization practice for getting 
satisfactory growth, yield and nutrient content of 
wheat crop and zinc fertilizer @ 8 Kg ha-1 and 1.5 kg 
B ha-1 should be applied along with recommended 
nitrogen and phosphorus. 
----------------------------------- 
 
Effect of aluminum on the activity of peroxidase 
and content of lignin in rooted cuttings of 
Lisianthus (Eustoma grandiflora) 
 
Faezeh  Ghanati, Farnoosh Nemati, Taraneh 
Banaee 
Department of Plant Biology, Faculty of Science, 
Tarbiat Modares University (TMU), POB: 14115-175, 
Tehran-Iran; Tel (Fax): +98-21-82883763, E.mail: 
ghangia@modares.ac.ir
 
Effect of aluminum (Al) on the activity of  peroxidase 

and lignification of rooted cuttings of Lisianthus 
(Eustoma grandiflora L.)  was examined. Rooted 
cuttings were grown in a modified, ½ strength 
Hoagland’s nutrient solution for 10 days. After 
adaption to new media, the plants were treated with 
aluminum (AlCl 3) in concentration of 0.88 mM for 24 
and 96 h. Activity of peroxidase in roots and 
lignification of roots and leaves were examined. In 
comparison with the control samples (without Al), the 
activity of wall-bound peroxidase of roots significantly 
decreased by aluminum. Treatment with Al for a 
longer period (96 h) decreased also the lignin content 
of roots and leaves. The results indicated that Al-
induced decrease in the activity of wall- bound 
peroxidase  in root and delayed lignificationn and 
aging in roots and leaves can be considered as a reason 
for stimulatory effects of Al on the growth of 
Lisianthus.   
----------------------------------- 
 
Immunolabelling of pectins in cultured tobacco and 
tea cell walls that were treated with Al, Ca, Al+Ca    
 
Faezeh Ghanati, Taraneh Banaee, Farnoosh nemati 
1- Department of Plant Biology, Faculty of Basic 
Sciences, Tarbiat Modarres University Tehran. Tel 
(Fax): +98-21-88009730, Email: 
ghangia@modares.ac.ir 
 

Key words: Aluminum, aluminosilicate, apoplast, 
pectin methyl esterified, tea cells tobacco cells,     
Aluminum is one of the most abundant minerals in the 
soil; comprising approximately 7%.Aluminum exists 
in the form of insoluble aluminosilicate or oxide. 
Aluminum is a major growth limiting factor especially 
roots growth in acidic soils. Also it is suggested that 
aluminum accumulates primarily and predominantly in 
the root apoplast where the pectin matrix with its 
negative changes is a major binding site. In this study 
was undertaken to investigate the effect of aluminum 
on the apoplast of tobacco cells and tea cells. In the 
present research, cell-cultured tobacco cell s(Nicitiana 
tabacum) and tea cells (Comelia sinensis 
L.cv.Yabukita) has been used as plants cell model. 
After treatment with aluminum –calcium for 24 h, cells 
were harvested. Cell viability, the amount of pectin 
methyl esterified and deesterified pectin was measured 
with monoclonal antibodies. The results indicated that 
Al-induced increase in the amount of methyl esterified 
pectin in tea cells. This result showed that pectin plays 
an important role in aluminum toxicity and aluminum 
tolerance. 
----------------------------------- 
 
Ripening patterns at the field level in Lowbush 
blueberry 
 
Lara Gibson1, Leonard Eaton1, H.P. Vasantha 
Rupasinghe1  
1Nova Scotia Agricultural College (NSAC), 
Department of Environmental Science, PO Box 550 
Truro, NS, B2N 5E3 
 
The physico-chemical changes that individual 
blueberries (Vaccinium angustifolium Ait.) undergo 
during ripening are well understood. Patterns of 
ripening at the field level, however, have not been 
investigated in detail. Developmental processes within 
individual berries, the effectiveness of pollination and 
microclimate all affect the rate of ripening resulting in 
a commercial harvest that contains a mix of maturity 
stages. The long term goal of this study is to examine 
the physico-chemical changes that occur in the berries 
during fruit ontogeny at the field level in relation to 
microclimate. Berries were collected from five 
commercial fields located in Nova Scotia, Canada in 
both 2006 and 2007. Physio-chemical characteristics 
including the percent distribution of four maturity 
stages at each sampling date, size of berry, berry 
density, total soluble solid content, pH, and titratable 
acidity were measured from samples collected at 
weekly time intervals from July through September. 
The trends in the four maturity stages followed the 
same general pattern in both years. The percent green 
berries decreased steadily as the season progressed. 
Red berries are found in the field at low levels across 
the season and never make up more than 30% of the 
sample and are generally less than 10% of the sample. 
The percent ripe berries increased, reached a plateau of 
around 60-70% of the sample and then declined. Over-
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mature berries appeared in the field around mid-season 
and steadily increased until the end of the season.  
There is a difference in berry size among the maturity 
classes, with green berries being the smallest and blue 
berries being the largest. However, there is no 
significant difference in size within the maturity 
classes. In mixed samples the total soluble solids, and 
pH increased across the season, while titratable acidity 
decreased. The patterns of change in these parameters 
along with their relation to mico-climate, will be 
presented and discussed in terms of their influence on 
the decision of when to harvest.    
----------------------------------- 
 
In-Field Spatial Variability of Soil Test Phosphorus 
and Implications for Agronomic and 
Environmental Phosphorus Management   
 
Scott Grandt; Quirine M. Ketterings; Arthur 
Lembo; and Françoise Vermeylen 
Nutrient Management Spear Program, Cornell 
University; Nutrient Management Spear Program, 
Cornell University; Department of Crop and Soil 
Sciences, Cornell University; Statistical Consulting, 
Cornell University. 
 
Abstract 
Spatial and seasonal variability of phosphorus (P) 
presents a challenge for accurate soil sampling for 
agronomic and environmental management of farm 
fields. Our objectives were to evaluate the impact of 
within-field soil test P variability on soil sampling 
guidelines and the use of Mehlich-3 to Morgan P soil 
test conversion equations for fields sampled in the 
summer versus the fall, with or without manure 
application prior to fall sampling. Two 4.05 ha fields 
of corn (Zea mays L.), were sampled in July and 
November. One field received manure 2 wk before the 
November sampling. Semi-variograms were 
constructed to investigate spatial dependence for each 
sampling round while simulations were done to 
determine the number of samples required to obtain a 
confidence interval of ±2 mg kg-1 Morgan P and to 
eliminate seasonality in the Morgan P data. Variability 
in Mehlich-3 P, Ca, Al and pH were studied for their 
impact on P conversion equations. A minimum of 8-9 
samples per ha were needed to obtain a confidence 
interval of 2 mg kg-1 for all sampling rounds. Manure 
application reduced spatial dependence and both 
timing of sampling and application of manure greatly 
impacted the accuracy of Mehlich-3 to Morgan 
conversions currently in use in New York (p<0.001). 
We conclude current guidelines for timing of sampling 
and number of samples per ha need to be adjusted for 
most accurate P guidelines, especially if Mehlich-3 to 
Morgan P conversion equations are used.   
----------------------------------- 
 
Development of Pythium root rot on organically 
grown geranium plants inoculated with beneficial 
microorganisms  

 
Valérie Gravel, Martine Dorais and Claudine 
Ménard 
Agriculture and Agri-Food Canada, Envirotron bldg, 
Laval University, QC, Canada, G1V 0A6.  
 
Pythium root rot causes important loses in geranium 
plant production, mainly due to the decrease in the 
plant overall quality. An organic production system for 
geranium plants was compared to a conventional 
fertilisation system to evaluate their tolerance to root 
disease. Under typical greenhouse conditions, 
geranium plants (Pelargonium hybride ‘Moulin 
Rouge’ F1) were inoculated with a suspension of 
Pseudomonas putida (bacteria), Trichoderma. 
atroviride (fungus), a mixture of P. putida and T. 
atroviride or with the commercially available product 
Rootshield® (Trichoderma harzianum) 1 and 4 weeks 
after plantation. Four weeks after the second 
inoculation, plants were inoculated with a suspension 
of Pythium ultimum. Organically grown plants were 
fertilized with a filtered suspension of pelleted hen 
manure (N-P-K; 7-3-2 and 4-3-9). Conventionally and 
organically grown plants were fertilized three times a 
week with 100 ml of their respective fertilizing 
solution containing 200 ppm of N. The results showed 
that the root colonization of geranium roots by 
Pythium sp. was significantly lower for organically 
grown plants for all treatments compared to the 
inoculated control under conventional fertilisation. 
Inoculation with T. atroviride under conventional 
fertilisation was the only treatment that did not 
significantly reduce root colonization by Pythium sp. 
compared to the conventional control. For both 
organically and conventionally grown plants, the co-
inoculation with both P. putida and T. atroviride 
resulted in the weakest colonization of roots by the 
pathogen. The inoculation of P. putida, T. atroviride 
and the mixture of the bacterium and the fungus also 
significantly increased the fresh and dry weight of the 
roots, regardless of the fertilisation used. All 
microorganism treatments in conventionally grown 
plants significantly increased the fresh and dry weight 
of the shoot compared to the control. 
----------------------------------- 
 
Modifying Potato Systems to Reduce Yield 
Constraints 
 
Timothy S. Griffin1, C. Wayne Honeycutt1, Robert 
Larkin1, John Halloran1, Modesto Olanya1 and 
Zhonghi He1 
1 USDA-ARS New England Plant Soil and Water 
Laboratory. Orono ME 04469 
 
There are a number of factors that limit potato 
productivity in Maine and the northeast U.S., including 
crop fertility, soil-borne diseases and other crop pests, 
water availability, and degradation of soil resources.  
We established a long-term field experiment in 
Presque Isle in 2004, to establish the relative 
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importance of the factors that impact yield and quality 
of the potato crop.  There are five production systems 
included in this experiment,  including: 1) Industry 
Standard 2-yr barley potato rotation, 2) Disease 
Suppressive rotation with mustard and sundangrass 
green manures, 3) Soil Conserving rotation that 
minimizes tillage and maximizes soil cover over 3-yr 
period, 4) Soil Improving, which adds compost to the 
Soil Conserving system, and 5) Continuous Potato.  
All of the production systems are managed under both 
rainfed and irrigated conditions, so we can evaluate the 
interactions between soil water and production system.  
In 2006 and 2007, the Disease Suppressive system 
increased total tuber yield by an average of 10% and 
marketable yield by 12%.  The Soil-Conserving 
system, which is also a 3-yr rotation, actually reduced 
tuber yield under both irrigated and rainfed conditions, 
most likely due to soil nitrogen immobilization.  The 
Soil-Improving system increased total yield by 14-
41% and marketable yield by 23-51%, but these yield 
increases are confined to the rainfed management 
strategy.  The Continuous Potato system reduced yield 
regardless of water management, due to both 
increasing disease pressure and soil compaction.  
Differences in yield between production systems 
reflect the impact of these systems on the amount and 
duration of leaf area.  This field experiment will 
continue for at least five more years, and will allow us 
to identify the primary constraints to potato 
productivity and to develop alternative practices for 
reducing those constraints.   
----------------------------------- 
 
Corn Grain Yields and Yield Stability in Four 
Long-term Cropping Systems 
 
Kulbhushan K. Grover, Heather D. Karsten, and 
Greg W. Roth 
Department of Crop and Soil Sciences, The 
Pennsylvania State University, 
116 Agricultural Sciences and Industries Building, 
University Park, PA, USA, 16802. 
 
Most long-term studies evaluate only average crop 
yields and overlook year-to-year yield variability 
which could be highly significant. Objective of this 16-
yr study was to understand productivity and variability 
of corn yields in four 36-yr old cropping systems. We 
hypothesized that corn, Zea mays L. yields would be 
higher, more stable and increase more over time in i) 
perennial and diverse cropping systems compared to 
annual systems, and ii)  in manure-fertility compared 
to inorganic-fertility regimes. The cropping systems 
were: i) continuous corn (CC); ii) corn-soybean, 
Glycine max (L) Merr. (CS); iii) 4yr corn-4yr alfalfa, 
Medicago sativa L. (4C4A); iv) corn-oats, Avena 
sativa L./winter wheat Triticum aestivum L.-2yr red 
clover, Trifolium pratense L.+ timothy, Phleum 
pratense L. (COW2RT). Fertility regimes were 
inorganic, or manure based on crop N- or P-needs. 
Mean first-year corn yields in 4C4A and COW2RT 

were 10-12% higher than CC and 7% higher (in 4C4A) 
than CS. Yields increased similarly (0.28 Mg ha-1 yr-1) 
among all treatments over time. In CV analysis, yield 
variability was highest in CC (CV=28%) and lowest in 
4C4A (CV=21%) across fertility regimes. The 
variability in yields was associated with the variability 
in precipitation in May (negatively related) and June-
July (positively related) (r2=0.64, P<0.05). In stability 
analysis, corn yields in all systems were similarly 
stable under inorganic and P-based manure fertility. 
Under N-based manure fertility, yields were less stable 
in CC than other systems; yields diverged most 
between CC and other systems in the poorest-yielding 
year but converged in the highest-yielding year. Yields 
were similarly stable under manure- and inorganic-
fertility, but were 7% higher under manure-fertility in 
the poorest-yielding year. The results indicate that 
compared to CC, perennial and diverse systems are 
likely to produce more stable yields with higher yields 
in poor-yielding years and similar yields in high-
yielding years. 
----------------------------------- 
 
Stimulating microbial activity to enhance 
greenhouse soil mineralization 
 
Nicolas Gruyer1, Steeve Pepin1, Martine Dorais2 
and Claudine Ménard2 
1Centre de recherche en horticulture, Département des 
sols et de génie agroalimentaire, Université Laval, QC, 
Canada, G1V 0A6; 2Agriculture and Agri-Food 
Canada, Pav. Envirotron, Université Laval, QC, 
Canada, G1V 0A6. 
 
In organic greenhouse vegetable productions, the 
turnover rate of organic amendments may be a limiting 
factor for optimal crop productivity and quality. In 
order to define optimal growing conditions for 
greenhouse crops, the mineralization potential of 
several organic greenhouse soils under different 
temperatures (17, 23°C) and water potentials (–35, –
250 mbars, the latter corresponding to field capacity) 
were studied. Replicate cores of structurally intact 
soils were collected in plastic cylinders, saturated with 
water and adjusted to the appropriate matric potential. 
Additional soil samples were sieved, placed in glass 
jars and incubated under the same treatment 
conditions. Soil nutrients, gas concentration (O2, CO2, 
N2O) and microbial activity (CO2 efflux) were 
measured over a 25-week period during aerobic 
incubation. Large variations in nutrient and organic 
matter content were observed among intact soil 
samples. There was an increase in nutrient contents of 
soil samples during incubation and a concomitant 
decrease in organic matter (~1.2%). Soil respiration 
rates were significantly enhanced by temperature 
(P<0.01), and showed a gradual decline over time in 
both treatments. High CO2 and N2O concentrations 
were found in soils rich in organic matter. While these 
findings suggest greater microbial activity, 
mineralization rates were overall only slightly affected 
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by moisture level or temperature. No statistical 
differences were detected between linear models that 
relate changes in nutrient content to the fraction of 
organic matter in soils (P>0.05) for each temperature 
and moisture treatment. This was partly due to high 
variability in nutrient content between greenhouse 
soils. Increasing air-filled porosity (i.e. lower matric 
potential) or using biological activators of soil 
microflora may further enhance the turnover of organic 
amendments and hence, the release of plant available 
nutrients. 
 
----------------------------------- 
 
Plant Diversity and Soil Compaction in a Nova 
Scotian Pasture 
 
Caroline Halde1, Ralph C. Martin1 

1Organic Agriculture Centre of Canada, Nova Scotia 
Agricultural College, P.O. Box 550, Truro, Nova 
Scotia, B2N 5E3, Canada 
 
The objective of this project is to determine the effect 
of fourth and fifth year various intensive and extensive 
pasture managements on soil compaction, plant 
diversity, litter accumulation, forage quality and yield. 
This experiment is part of an important five year study 
on pasture biodiversity coordinated by the Nova Scotia 
Agricultural College (NSAC) Biodiversity Research 
Group. The study is conducted at the NSAC 
experimental farm located in Truro, Colchester 
County, Nova Scotia, Canada. The design of the 
experiment is a randomized complete block design. 
Each paddock is divided into four pasture management 
treatments: intensive (A), semi-intensive (B), extensive 
(C) and delayed (D) grazing management. Five 
defoliations occurred in the eight paddocks rotationally 
grazed over the year 2007.  
Plant richness and crude protein content were 
significantly higher in intensive (A) and semi-intensive 
(B) managements than in extensive (C) and delayed 
(D) managements. The highest number of species 
observed in pastures was in mid-August. Litter 
accumulation in spring 2007 was higher in extensive 
(C) grazing intensity (34.3 %). The highest ADF and 
NDF contents (37.6 % and 54.3 %, respectively) were 
found in delayed (D) management. No significant 
effect of pasture managements was found on soil bulk 
density in spring and fall 2007. However, soil depth 
from 0 to 5 cm had a smaller bulk density (1.14 g cm-3) 
and higher soil moisture content (39.8 %) than soil at 5 
to 10 cm depth (1.25g cm-3; 33.6 %). Data will be 
collected during the 2008 grazing season in order to 
assess the effect of the fifth year various pasture 
managements on plant diversity and soil compaction. 
Funding for the realisation of this project is provided 
by Natural Sciences and Engineering Research 
Council of Canada. 
----------------------------------- 
 

Absorption of sodium chloride by the halophyte 
Portulaca oleracea L.  
 
Moshe Halpern1, Joann K. Whalen1 and Donald L. 
Smith2 
1 Dept. Natural Resource Sciences, Macdonald 
Campus, McGill University, QC; 
2 Dept. Plant Science, Macdonald Campus, McGill 
University, QC. 
moshehalpern416@hotmail.com 
 
In Canada, many greenhouse producers are switching 
to semi-closed irrigation systems that recycle the water 
draining from the plant pots. The drainage water is 
mixed with fresh water and recirculated through the 
irrigation system for several weeks until it is disposed. 
In water recirculation systems, the increase in NaCl 
concentration is the major factor that limits water 
reuse. These systems would be more efficient if the 
excess NaCl could be extracted from recirculating 
water. The objective of this study was to evaluate 
NaCl adsorption by the halophyte P. oleracea 
(Common purslane). Seeds of P. oleracea germinated 
and grew in perlite/peat media for about five weeks. At 
the six leaf stage (vegetative growth, before floral 
initiation), plants were transferred to one litre 
hydroponics bottles containing modified Hoagland’s 
solution (one plant per bottle). The greenhouse 
experiment was a completely randomized design with 
five treatments: 0, 10, 100, 1000 and 10 000 mg/L 
NaCl added to the hydroponics solution. There were 
five replicates of each treatment. The Na and Cl 
concentrations were measured weekly for a period of 
four weeks. The NaCl content of purslane and growth 
measurements, such as the dry matter weight of roots, 
stems and leaves, root length, and leaf chlorophyll 
concentration were measured at the end of the 
experiment (four weeks). Results will be presented, 
and the potential of using halophytes like P. oleracea 
to reduce NaCl accumulation in water recirculation 
systems will be discussed.  
----------------------------------- 
 
Establishing Priorities for Organic Research in 
Canada 
 
A.M. Hammermeister1, R. Pidskalny2, R.L. 
Beavers1, B. Frick3 

1Organic Agriculture Centre of Canada, Nova Scotia 
Agricultural College, P.O. Box 550, Truro, NS, B2N 
5E3, ahammermeister@nsac.ca; 2Strategic Vision 
Consulting Ltd., Edmonton, AB, 
pidskaln@telusplanet.net; 3Organic Agriculture Centre 
of Canada, University of Saskatchewan, Saskatoon, 
SK. 
 
Research in organic agriculture is filled with unlimited 
possibilities. Research opportunities include 
addressing the needs of farmers, innovation in the form 
of developing new products or technologies, 
characterizing organic products for consumers, and 
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evaluating the environmental implications of organic 
production systems. In a time of limited public funding 
for agricultural research, combined with global market 
volatility, climate change, rapidly changing consumer 
demand, research resources must be very carefully 
allocated. Here we describe a structured research 
prioritization process for organic agriculture. The first 
step is a STEEP analysis, where we identify Social, 
Technical, Economic, Environmental and Political 
trends locally, regionally and globally. Next we 
identify opportunities and threats associated with these 
trends. Now we identify our strengths and weaknesses 
in our abilities to address the opportunities and threats. 
Finally, we conduct a review of research needs. 
Research projects addressing these needs are ranked 
according to their likelihood to succeed, impact, 
resource requirements (time and money). Ultimately, 
the results of this work will provide a framework for 
decision making related to research directions and 
resource allocations. Here we will review this process 
with an emphasis on regional and national priorities 
relevant to agronomy.  
----------------------------------- 
 
Utilizing Pelletized Broiler Litter in Delaware 
 
Amy Sprinkle, Dave Hansen, and Susan White-
Hansen 
University of Delaware Research and Education 
Center, 16483 County Seat Highway, Georgetown, 
Delaware, 19947 
 
Delaware produces more than 250 million broiler 
chickens annually, and nearly all of the litter (bedding 
plus manure) produced by these birds is applied to 
agricultural land.  Over time, this application has 
resulted in field with excessive levels of phosphorus 
and degradation of surface waters.  To maintain the 
viability of this important industry, it is important to 
find alternative uses for broiler litter that do not 
continue to increase the phosphorus saturation of 
agricultural fields.  One possibility is to utilize a 
pelletized form of this litter on turf.  Pelletized broiler 
litter (PBL) is produced by applying pressure and high 
temperatures (~70°C) to broiler litter, resulting in a 
dry, stabilized product with an analysis of 4-3-2.  
Relatively little is known about the value of using this 
product in turfgrass systems.  For example, the 
availability of plant nutrients, particularly nitrogen 
(N), is a key research question.  In 2006, a study was 
initiated on three intensively managed turf fields at a 
high school in Middletown, Delaware.  The objectives 
of the study are to determine available N in PBL, to 
evaluate the value of PBL for improving turf quality, 
and to compare core aeration with vibrating aeration.  
The field study includes four treatments: synthetic 
fertilizer with vibrating aeration, synthetic fertilizer 
with core aeration, PBL with vibrating aeration, and 
PBL with core aeration.  Rates of PBL were calculated 
to provide nitrogen at the same rate as the synthetic 
fertilizer, assuming 50% availability of the nitrogen.  

Measurements include soil and tissue testing, as well 
as remote sensing.  Results suggest that PBL is at least 
equivalent to standard inorganic fertilization in terms 
of turf quality.   
----------------------------------- 
 
Patterns of accumulation of residual P from land-
applied poultry litter in pasture soil 

Zhongqi He1, C. Wayne Honeycutt1, Irenus A. 
Tazisong2, and Zachary N. Senwo2  
1 USDA-ARS, New England Plant, Soil, and Water 
Laboratory, Orono, ME 04469 
2 Department of Natural Resources & Environmental 
Sciences, Alabama A&M University, Normal, AL 
35762 
 
Repeated application of poultry litter (PL) to soil is a 
potential environmental concern. We evaluated the 
impacts of PL application history on soil P. Soils were 
collected at 0–20, 20-40, and 40-60 cm depths from 
pasture fields on a 3-8% slope in the Sand Mountain 
region of north Alabama. Our data indicated that 
repeated application of PL to soil increased the pools 
of both labile and stable P in surface soils. Labile 
inorganic P extracted by H2O and NaHCO3 was related 
to the number of years of PL application, whereas 
stable inorganic P was related to the cumulative 
amount of PL applied. Significant increase in P levels 
with repeated PL application was also observed at 20-
40 and 40-60 cm depths. Both inorganic and organic P 
increased more at  20-40 cm than at 40-60 cm, 
indicating only a slow downward movement of 
residual PL P in these soils. These results indicate that 
P from PL was neither fully taken up by plants, nor 
runoff, but rather accumulated in the soil.   
----------------------------------- 
 
Assessing lability of phosphorus forms in biosolids 
by sequential fractionation and  phosphatase 
hydrolysis 
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Dou5 
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Biosolids may contain a significant amount of 
phosphorus (P). However, bioavailability of biosolid P 
is related not only to total P content but also to 
particular P forms. We examined the P forms in 
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biosolids by sequential fractionation coupled with 
enzymatic hydrolysis. Biosolid P was found in the four 
fractions in the following order: H2O<0. 5 M 
NaHCO3<0.1M NaOH<1 M HCl. Organic P was 
present in the extracts in different forms, mostly as 
unhydrolyzable P. In the H2O and NaHCO3 fractions, 
phytate P (45 and 221 mg P kg-1 of dry matter, 
respectively) was greater than simple monoester P (35 
and 88 mg P kg-1 of dry matter, respectively). In the 
NaOH and HCl fractions, the distribution was different 
with less phytate P (117 and 186 kg-1 of dry matter, 
respectively) than simple monoester P (342 and 1543 
kg-1 of dry matter, respectively).  Polynucleotide-like P 
was rarely detected in all four fractions.  Results from 
this study may aid in correct interpretation of P lability 
in biosolid amended soils and help in assessing the true 
fate of P from biosolids. 
----------------------------------- 
 
Performance of Oilseed Sunflower Varieties in 
Vermont 
 
Karen Hills, Heather Darby 
University of Vermont Extension, 278 S. Main Street, 
St. Albans, Vermont 05478 
 
Sunflower (Helianthus annuus) is an annual oilseed 
crop.  There is a growing interest in oilseed crops for 
on-farm biofuel production in the Northeastern United 
States.  Because sunflower production has not been 
widespread in the Northeast, it is not known which 
varieties perform best under the climatic conditions.  
In 2007, a variety trial was planted in Alburgh, 
Vermont.  Four hybrid varieties (CL322NS, CL803, 
HS521, and Blazer) were evaluated for seed and oil 
yield.  The resultant oilseed meal was analyzed for 
feed and fuel value.  Seed yield varied between 1439 
and 2405 kg ha-1 and oil yield varied between 638 and 
692 L ha-1.  Both seed and oil yield differed 
significantly among varieties. Seed yields were 
impacted by bird damage. Sunflower shows promise as 
an oilseed crop in Vermont.   
----------------------------------- 
 
Use of Goats for Vegetative Control on Military 
Landfills 
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The control of vegetation on landfill covers represents 
a significant part of the expense of long term 
maintenance. Best management practices and state 
regulations require that vegetative landfill covers be 
maintained to reduce erosion and percolation into the 
refuse fill. The best systems use grass vegetative 
covers to decrease erosion and increase 
evapotranspiration while limiting rooting depth and 

avoiding penetration of the cap which would allow 
percolation into the refuse. Maintenance of the cover 
offers the challenge of promoting grass growth while 
eliminating the growth of species with deeper root 
systems. Currently most landfill operations use a 
schedule of mowing and application of broad leaf 
herbicides to control both vegetative species and 
growth rates. Estimates of $30-$40 per acre per 
mowing with 3-4 mowings per year for at least 30 
years result in a cost of $2700-$4800 per acre with no 
beneficial return. Over the years, people have touted 
the benefits of using livestock in a rotational grazing 
operation to control cover vegetation, reducing or 
eliminated cost while providing a beneficial return. 
Goats have an advantage over other grazing animals 
due to their less selective diet and their preference to 
consume broad leaf vegetation. This attribute impedes 
the natural succession of grass land to brush, tall 
shrubs, trees and other plants roots that penetrate deep 
into the subsoil. This study identifies the benefit and 
disadvantages of using goats as well as examines the 
requirements for converting landfill covers to 
rotational grazing paddocks. Examples from Kentucky 
and Pennsylvania are examined to determine their 
applicability to use on military posts. Consideration is 
given to grazing strategy, loading rates, nutrient 
management, parasite management, predator control, 
and landfill regulatory requirements as they relate to 
post operations.   
----------------------------------- 
 
The effect of irrigation frequency and rate on the 
encroachment of Silvery-Thread Moss (Bryum 
argenteum Hedw.) into a Creeping Bentgrass 
(Agrostis stolonifera. L) sward. 
 
Hudner Darra1, 2, James Iain 1, Lyons Eric 2  
1Department of Applied Sciences, Building 42a, 
Cranfield University, Cranfield, Bedfordshire MK43 
0AL United Kingdom; 2 Department of Plant 
Agriculture, Bovey Building, University of Guelph, 
Guelph, Ontario, N1G 2W1, Canada. 
The past 10 years have seen a marked increase of 
silvery-thread moss (STM) encroachment on both 
cool and warm season turfed greens on a variety of 
rootzone materials.  Silvery-thread moss invasion 
compromises a healthy, dense turfgrass, leading to an 
inconsistency of ball roll and rebound resilience.  
This study examined the relationship between 
irrigation frequency and rate on the establishment of 
STM within a “Penn A4” creeping bentgrass canopy. 
Greenhouse experiments were conducted from May 
to August, 2007, in which 32 newly established 
creeping bentgrass pots were uniformly inoculated 
with 1 g of moss followed by the initiation of an 
irrigation program consisting of two rates, 75% and 
100% evapotranspiration (ETo), at frequencies of 
1,2,4 and 7 days.  Five moss count readings were 
recorded, 4 during the experiment and 1 after 
harvesting, both using separate measurement 
techniques. The pots were harvested in 4 sections (0 - 
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0.5 cm canopy and rootzone / rootzone 0.5 -3.5 cm / 
3.5 -12.5 / 12.5 – 30 cm), each of which were washed 
and dried to provide root and clipping mass.  The 
results showed that root:clipping ratio had no 
significant effect on moss encroachment but that a 
significantly higher rate of moss was present in the 1 
and 2 day applications than the 4 and 7 day 
treatments, independent of watering rate, suggesting 
that irrigation frequency may affect the growth rate 
of Silvery-thread moss. 
----------------------------------- 
 
Oxygenated Nutrient Solution of Organic 
Greenhouse Tomato: Soil Biological Activity, Root 
Disease Tolerance, Plant Growth and Yield 
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Super saturation of the nutrient solution with O2 can 
have a beneficial effect on vegetable yield. However, 
little is known about the effect of O2 enrichment of the 
nutrient solution for organic greenhouse crops and on 
the biological activity of the growing medium. The 
objective of this study was to investigate the effect of 
O2 enrichment of the nutrient solution combined with 
beneficial microorganisms on soil activity, plant 
growth and development, yield, fruit quality and root 
disease tolerance. Seedlings of Lycopersicon 
esculentum cv. Trust were transplanted to 14-L 
containers filled with a sandy loam amended with 10% 
bovine organic compost, and grown in a greenhouse 
from May to October 2007. Soil-surface CO2 flux and 
gas concentrations (O2, CO2, NOx, CH4) in the soil 
were measured every two weeks to determine soil 
biological activity. The organic nutrient solution 
(suspension of pelleted hen manure) was enriched or 
not (ambient O2, control) with pure O2 (25 ppm) in the 
nutrient tea reservoir.  Plants were inoculated twice 
with a suspension of 1) Cocktail of growth promoters, 
2) Trichoderma harzianum, 3) Ascophyllum nodosum, 
4) Mixture of Pseudomonas putida and T. atroviride, 
5) Plant control (water), and 6) Soil control (water). 
Four weeks before the end of the experiment, plants 
were inoculated with a suspension of Pythium 
ultimum, and their root infection evaluated. Results 
showed that oxygenation had a positive effect on 
tomato yield of class #1 fruits. However, there were no 
effects of O2 and growth promoter treatments on 
growth parameters. Since low O2 levels (4-6 ppm) 
were observed at the dripper compared to the bottom 
of the nutrient tea reservoir (25-27 ppm), the observed 

effect of O2 may be related to higher microorganism 
population in the organic nutrient solution instead of a 
direct O2 effect at the root level. No significant effect 
of oxygenation and plant growth promoters on 
Pythium infestation was observed suggesting that 
organic soils already have microorganisms able to 
protect plant roots from root disease such as Pythium.  
Results will also be discussed in term of soil activity, 
mineralization rate, nutrient uptake and fruit quality.  
----------------------------------- 
 
Varietal Differences in Potato Antioxidant Content:  
Does It Affect Consumer Choice? 
John M. Jemison, Jr.1 and Mary Ellen Camire2 
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Over the past 20 years, processing potatoes have 
replaced most of the tablestock acreage in Maine.  
Given the increased interest in local foods and healthy 
food options, we wanted to assess consumer interest in 
alternative tablestock potato varieties.  We had two 
objectives with this project:  determine if there were 
significant differences in the antioxidant level among 
the varieties, and assess if knowledge of this would 
influence consumer choice.  We evaluated two white 
(Carola and Kennebec), three red (Dark Red Norland, 
Aroostook Red, and Rose Gold) and three purple 
(Caribe, Purple Majesty, and Purple Peruvian) potato 
lines to asses differences in antioxidant levels in the 
flesh, skin and total potato.  We surveyed 206 people 
to determine if this information influenced consumer 
decision making.  We tested potato total antioxidant 
content, skin antioxidant content, total phenolic and 
skin phenolic content.  We found significant 
differences in all these characteristics.  The 
consistently highest variety in all measures was the 
Purple Peruvian (PP).  This fingerling potato has deep 
purple skin and flesh caused by a high anthocyanin 
content.  It has the highest skin to flesh ratio.  The PP 
variety also had among the highest total and skin 
phenolic content.  The skin antioxidant content of the 
Aroostook Red was equivalent to PP.  Dark Red 
Norland was equal to PP in whole potato phenolic 
content, and Carola, Kennebec, and Aroostook Red’s 
skin phenolic content was also equivalent to PP.  
While the Caribe variety was visually attractive and 
scored well in taste tests, it was among the lowest in 
these antioxidant characteristics.  Survey respondents 
generally found the various potatoes favorable except 
the PP.  They found the deep purple skin color 
significantly less attractive than the others.  When 
shown that PP contained high antioxidants, this did not 
affect respondent preference.  Overall, antioxidant 
content did not affect consumer preference.  
----------------------------------- 
 
Profitability of high tunnels: a case study in 
coloured pepper 

mailto:Doraisma@agr.gc.ca
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High tunnels bridge the gap between greenhouse and 
field production. They act as a physical barrier against 
rain and wind, providing optimal growing conditions 
that allow producers to harvest their crops earlier and 
longer. Their use will require the development or 
modification of existing management systems 
including plastic mulches, row covers and drip 
irrigation to ensure successful adaptation. A cost 
comparison analysis compared tunnel with field 
production for coloured pepper. ‘Early Sunsation’, an 
early yellow cultivar, and ‘Admiral’, a late one, were 
used in this study.  A split-split plot design with four 
replicates was applied in both tunnel (4 tunnels X 58 m 
long X 8.5 m wide X 3.9 m high) and open field with 
floating row cover as the main plots, black and photo 
selective plastic mulches as sub plots, and varieties as 
sub-sub plots. Growing ‘Early Sensation’ instead of 
Admiral’ resulted in a 57% increase in early and a 
30% increase in total revenues. Compared to the open 
field, high tunnels increased revenues from the first 
two harvests of coloured pepper by a factor of 2.6 and 
green peppers by a factor of 5.8, but not total revenues. 
The lack of effect on total revenues was due to water 
stress in the tunnel at the end of July resulting in a 
flower abscission, which in turn caused a decrease in 
mid-season fruit production.  Neither the use of row 
covers nor mulches affected total market revenues. 
Overall, investing in high tunnels did not increase the 
gross margin in comparison to open field production.  
However, assuming mid-season tunnel production 
were maintained at the same level as that of the open 
field, the tunnel potential gross margin would be 31% 
greater, with 73,543 $/ha and 56,075 $/ha for tunnel 
and field, respectively. The use of high tunnels can be 
profitable for the production of coloured pepper, 
provided a suitable variety is selected and an effective 
water management system implemented.  
----------------------------------- 
 
Assessing Crop Response to Fertilizer N: the Delta 
Yield Concept. 
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Understanding and accurately predicting the optimum 
amount of fertilizer N to apply to crops remains a 
challenge. Most methods for estimating N fertilizer 
rate are based on an expected yield (or yield potential) 
despite numerous studies indicating that optimum N 
rate is poorly predicted by yield potential. The 
objective of this paper is to derive macro-relationships 
between recommended N rate and Delta Yield, which 
hold across large sets (years, location) of fertilizer 
response curves. Delta yield is defined as the increase 
in grain yield over check yield, at the recommended N 
rate. The macro-relationships are based on generalized 
Taylor Series (2nd , 3rd order) approximations to the 
fertilizer N response function and assumptions about 
the relationship between crop nitrogen use efficiency 
NUE and applied fertilizer N rate. The analysis 
indicates that for 0th and 1st order relationships 
between NUE and applied N rate, unique macro-
relationships between Delta-yield and optimum 
applied fertilizer N rate should exist  A number of 
fertilizer N response studies carried out over the past 
25 yrs for a range of crops (corn, barley, wheat, 
canola) are reviewed and compared to the derived 
macro-relationships. The implications and the 
usefulness of the Delta yield concept based on the 
comparison to historic crop N response studies are 
discussed.    
----------------------------------- 
 
Impact of Long-Term Phosphorus Fertilization on 
Soil Phosphorus Status 
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An experiment was established in 1979 at Bretton and 
Ellerslie to assess the impact of long-term of P 
placement on crop yields and soil P status.  Each 
experimental site was divided into a tilled and a direct-
seeded portion.  A number of treatments were applied 
annually until 1999.  In 2000, all treatments changed, 
except three, namely, one that received no P, one with 
P drilled with the seed and one with P midrow banded.  
All treatments received 75 kg of broadcast N ha-1; and 
20 kg P ha-1 between 1979 and 1999, and 17 kg P ha-1 
since 2000.  In the fall of 2007, samples were taken 
from 0 to 7.5-cm and 7.5 to 15-cm depth of all plots in 
these three treatments every 2.54-cm.  Eighteen 
duplicate sub-samples for each point were composited 
into one.  All sub-samples were analyzed for 
“available” P using the bicarbonate method.  In the 
summer of 2007, four anion PRS™ probes were buried 
on the row and in the middle of the inter row spaces of 
the same plots where soil samples were taken  at two 
depths, 0 to 7.5 cm and 7.5 to 15 cm.  After 28 days, 
the PRS™ probes were retrieved, washed with 
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deionized water and analyzed.  Further, bulk soils 
samples from on the row and inter row spaces were 
assayed with PRS™ probes for 24 h.  Accumulation of 
extractable P and supply rates were 2 to 4 times greater 
under direct seeding and at the Bretton site compared 
to the Ellerslie site; however, supply rates for the 
corresponding treatments were greater at the Ellerslie 
site reflecting its heavier texture and greater organic 
matter levels.  In spite of yield responses to P and 
distinct differences in soil P status because of tillage 
systems, yields in the two tilled systems were not 
significantly different.  
----------------------------------- 
 
Evaluating Mehlich 3 Reproducibility among 
Multiple Elements Analyzed in ICP: A 
Collaborative Study 
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The Mehlich 3 extraction was initially developed to 
measure phosphorus and is now accepted for 
determining multiple elements simultaneously when 
using inductively coupled plasma (ICP) spectroscopy. 
This study was conducted to determine whether there 
are differences in soil P, calcium, potassium, and 
magnesium analyzed among laboratories using 
Mehlich 3. The reproducibility and repeatability of 
these Mehlich 3 analytes were tested. The repeatability 
and reproducibility Horrat values of P analysis were 
within acceptable range. Analysis of other analytes is 
currently in progress. 
----------------------------------- 
 
Cover crops for nitrogen conservation in corn systems 
in the Northeast 
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In 2007, over 3 million total acres of corn (Zea mays 
L.) were planted in the Northeast USA (USDA-NASS, 
2008). As fertilizer prices continue to increase and 
producers aim to reduce N loss to the environment, 
more and more producers are asking about the N 
fertilizer replacement value (NFRV) of winter cover 

crops (WCC) planted after corn harvest. Our 
objectives were (1) to identify cover crops most 
suitable for use as WCCs in corn cropping systems in 
the Northeast and (2) to summarize current literature 
on (a) the NFRVs of WCCs for the next corn crop, (b) 
N accumulation by WCCs, and (c) environmental and 
management variables that most affect the NFRV, N 
uptake capacity, and synchronization of N release with 
N needs of the next corn crop. Crops examined for use 
as WCCs in the Northeast included legumes such as 
various vetch and clover species, as well as small 
grains and grasses including wheat (Triticum aestivum 
L.), barley (Hordeum vulgare L.), and rye (Secale 
cereale L.). The literature suggested chemical kill 
resulted in slower decomposition and N release than 
cover crop plowdown. The NFRV for vetch was 
greater than for clover while the NFRV of cereal rye 
was often zero or negative, reflecting N 
immobilization in soils with limited residual N. This 
immobilization could be overcome by allowing 3-4 
weeks between kill and planting or by N addition 
following cover crop kill/turnover. Rye was most 
effective in uptake of residual (fall) N and is 
recommended as catch crop in situations of excess N. 
For N deficient situation, legumes are more 
appropriate winter cover crops.  
----------------------------------- 
 
Ascophyllum nodosum (L.) Le Jolis Extract 
Improves Root Nodulation in Alfalfa  
  
 
Wajahatullah Khan1, Ravishankar Palanisamy1, 
Simon D. Hankins2, Alan T. Critchley2, Donald L. 
Smith3,  Yousef Papadopoulos4, Balakrishan 
Prithiviraj1 
 

1Department of Plant and Animal Sciences, Nova 
Scotia Agricultural College, Truro, Nova Scotia, 
Canada B2N 5E3; 2Acadian Seaplants Limited, 30 
Brown Ave., Dartmouth, NS, Canada. B3B 1X8; 
3Department of Plant Science, Macdonald Campus of 
McGill University, 21, 111 Lakeshore, Ste Anne de 
Bellevue, QC, Canada H9X 3V9; 4Crops and Live 
Stock Research Centre, Agriculture and Agri-Food 
Canada, 440 University Ave., Charlottetown, PEI, 
Canada, C1A 4N6 
 
Sinorhizobium meliloti is a soil bacterium that 
colonizes Alfalfa root and forms symbiotic root 
nodules wherein they fix atmospheric nitrogen. A 
complex inter-organismal signaling events precedes 
this association. Factors that affect the plant-bacterial 
signaling can have advantageous or detrimental effect 
on the plant-bacteria association.  Extracts of 
Ascophyllum nodosum (L.) Le Jolis (a brown seaweed) 
have been used as a plant biostimulent and as a soil 
amendment for over a century. The extracts exhibits a 
wide range of biological activity on plants like 
improved growth, enhanced tolerance to biotic and 
abiotic stress and also alter population dynamics of 
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rhizosphere microflora. However, the chemical 
component(s) of A. nodosum that elicits these 
biological effects is largely unknown. We tested the 
effect of A. nodosum extracts on alfalfa root nodulation 
in the greenhouse by treating the roots if 10-day-old-
alfalfa prior to bacterial inoculation. A. nodosum 
extracts at a concentration of 1g/L significantly 
increased the total number of functional nodules, root 
and shoot dry weight. The extract treated root attracted 
more number of bacteria as compared to untreated 
roots. Further, A. nodosum extract induced higher 
concentration of Nod factors in S. meliloti as 
evidenced by root hair deformation activity. Taken 
together, our results suggest that A. nodosum extract 
affects plant-to-bacteria and bacteria-to-plant signaling 
culminating in improved nodulation of alfalfa plants. 
----------------------------------- 
 
Evidence for Cytokinin like Activity in a 
Commercial Liquid Extract of a Brown Seaweed 
Ascophyllum nodosum  
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Ascophyllum nodosum (L.) Le Jolis, a brown seaweed, 
is one of the most widely used seaweed in crop 
production. The presence of cytokinin like activity in  
the liquid extract concentrate (StimplexTM ) produced 
from A. nodosum harvested from the cold waters of 
North Atlantic was investigated. ARR5 
(ARABIDOPSIS RESPONSE REGULATOR 5) is a 
cytokinin primary reponse gene of Arabidopsis. ARR5 
mRNA was shown to accumulate rapidly in response 
to cytokinin. We used a transgenic line of Arabidopsis 
carrying the ARR5 promoter fused to the reporter gene 
ß-glucuronidase (GUS) for qualitative and quantitative 
estimate of cytokinin activity in the seaweed extract. 
Significant increase in GUS activity was detected in 
Arabidopsis plant treated with Stimplex at a 
concentration of 3mL.L-1. Histochemical staining 
revealed localization of GUS activity in leaf and root 
tissues. The GUS activity in the leaf tissue was 
quantified spectrophotometrically. Stimplex treatment 
resulted in 16% increase in the GUS activity as 
compared to water treated control suggesting an 
increase in the cytokinin concentration in planta. 
Taken together, our results suggest the presence of 
cytokinin or cytokinin like compound(s) in the liquid 
A. nodosum extract. 
----------------------------------- 
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Surfactin and iturin A are lipopeptides produced by the 
bacterium Bacillus subtilis to minimize competition by 
other microbes for their food source and to help them 
form more stable colonies on the root surface.  These 
antibiotics are surfactants that can punch holes in cell 
membranes, inhibiting many fungal pathogens.  
Surfactin is produced towards the end of the 
bacterium's initial, exponential growth phase.  Iturin is 
produced later, during the slow, stationary growth 
phase.  Soil bacteria are most active in the rhizosphere, 
at and near the root surface.  They feed on sugars and 
other organic compounds secreted by plant roots.  An 
analytical method based on high-performance liquid 
chromatography and mass spectroscopy (HPLC-MS) 
was developed and used to measure the amounts of 
surfactin and iturin A produced by Bacillus subtilis 
growing in the cucumber rhizosphere.  The approach 
combines the disciplines of chemistry, microbiology, 
plant pathology, and soil science.  Cucumber seedlings 
were grown in composted soils and potting media 
inoculated with a strain of Bacillus subtilis known to 
produce large amounts of antibiotics.   Antibiotics 
were extracted from root and rhizosphere soil using 
acidified organic solvents and solid-phase extraction.  
Quantitative analytical methods, based on HPLC-MS, 
were used to measure surfactin and iturin A 
concentrations.  Microbe populations were enumerated 
by counting colonies plated on selective agar-based 
medium.  Natural pesticides are an essential tool in 
sustainable agriculture. The results of this research 
could be used to improve the disease-suppressing 
qualities of composts used by gardeners and farmers.  
----------------------------------- 
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Incomplete pollination and insect damage, mostly by 
plant bugs (Miridae), cause fruit deformation in the 
strawberry, Fragaria x ananassa Duchesne. Insect 
feeding and oviposition damage achenes and cause 
reduction in fruit size and marketable yield. While fruit 
malformation by mirid bugs has been studied in 
several strawberry cultivars, few data are available on 
the effect of incomplete pollination on strawberry 
yield. In 2006 and 2007, a field experiment was set up 
using a completely randomized block design to 
examine fruit deformation, caused by incomplete 
pollination, in 8 June-bearing (JB) and 7 day-neutral 
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(DN) strawberry genotypes. In 2007, maximum 
(12.2%) and minimum (4%) yield damages were 
observed on FIO9313-70 and Honeoye, two JB 
genotypes, respectively. A different level of damage 
was observed on DN genotypes with 19.8%, 10.2% 
and 6% respectively for Rosalyne, FIN005-55 and 
Aromas. In 2006, the highest yield damages in DN 
strawberries was for Fort Laramie (22.6%) and 
Rosalyne (21.1%) and it was the lowest for Seascape 
(9%) and FIN008-124 (6.7%). A high level of fruit 
deformation observed in all JB genotypes in 2006 and 
yield damages were not significantly different 
(p<0.05) between these genotypes. It was interesting to 
note that Rosalyne a DN ornamental strawberry with 
abundant and large number of flowers showed 
significatively (p<0.05) the highest incomplete 
pollination in both years. Incomplete pollination in 
these strawberry genotypes might be due to pistil 
sterility, low density or viability of pollens and poor 
activity of insect pollinators on these cultivars. Our 
results can be used in plant breeding programs to 
develop strawberry cultivars with the lowest 
proportion of incomplete pollination and the highest 
well shaped berries.   
----------------------------------- 
 
Yield Responses of Selected Soybean Cultivars to 
Planting Date and Seeding Rate  
 
Stephen Kyei-Boahen1, Lingxiao Zhang2 and David 
Chikoye1 
1International Institute of Tropical Agriculture (IITA), 
Nampula, Mozambique; 2DREC, MSU, Stoneville, MS 
38776, USA. 
 

Cultivar selection, time of planting and the number of 
plants per unit area are important factors that influence 
soybean growth and yield variables. The objectives of 
this study were to evaluate the effects of planting date, 
seeding rate and their interactions on yield and yield 
components of indeterminate soybean cultivars. Three 
indeterminate early soybean cultivars were planted on 
clay loam soil at Stoneville, MS, on 30 March, 19 
April, 9 May and 25 May 2005 using three seeding 
rates: 12, 18 and 24 seeds m-1 of row to obtain 
approximately 255,000, 385,000 and 515,000 plants 
ha-1, respectively. Seeding rate and planting date had 
significant effects on soybean yield and yield 
components. Generally, the interaction between 
planting date and seeding rate, and between planting 
date and cultivar was significant. However, no 
interaction occurred between cultivar and seeding rate 
suggesting that seeding rate affected the cultivars 
similarly. For the early planting date, higher seeding 
rate increased yield but the effect of seeding rate was 
generally not significant when seeding occurred after 
the first week in May. The yields for the late March 
and Mid April planting dates were higher than the May 
planting dates. The number of pods produced by 
individual plants was consistently higher for the 12 

compared with the 24 seeds m-1 of row. The number of 
seeds per pod did not vary among seeding rates but 
differences in seed weight occurred when planted on 
30 March. Seed weight also decreased consistently as 
planting date delayed due primarily to the relatively 
shortened seed filling duration when planting was 
delayed.  

----------------------------------- 
 
SNP Diversity in Cultivated Tomato (Solanum 
lycopersicum) 
 
Joanne A. Labate, Angela M. Baldo, Susan M. 
Sheffer, and Larry D. Robertson 
USDA, ARS Plant Genetic Resources Unit, 630 W. 
North Street, Geneva, NY 14456 USA, email: 
joanne.labate@ars.usda.gov 
 
Limited genetic variation within cultivated tomato 
(Solanum lycopersicum) has restricted the use of 
molecular markers as tools for crop conservation and 
improvement. We obtained multilocus estimates of 
DNA sequence variation by analyzing 51 gene 
fragments (23.6 kb) per plant in a diversity panel of 31 
plants. The majority of loci (80%) were polymorphic 
but the minor allele was at a frequency of 10% or less 
for the majority (143 of 157) of single-nucleotide 
polymorphisms (SNPs). The average number of SNPs 
between pairs of sequences was about 1.5 per kb. 
Linkage disequilibrium was extensive within but not 
between loci. For 44 of the fragments we also 
sequenced one plant from wild tomato Solanum 
arcanum. These data allowed us to test and reject at a 
high level of significance (P = 0.00000) a neutral 
equilibrium model of molecular evolution. This test 
provides candidate loci for exploring 
microevolutionary processes such as selection, 
bottlenecks, and introgression in tomato. 
----------------------------------- 
 
SNP Marker Development in Broccoli and 
Cauliflower (Brassica oleracea) 
 
Joanne A. Labate, Susan M. Sheffer, Larry D. 
Robertson, and Angela M. Baldo 
USDA, ARS Plant Genetic Resources Unit, 630 W. 
North Street, Geneva, NY 14456 USA, 
joanne.labate@ars.usda.gov 
 
Broccoli (Brassica oleracea var. italica) and 
cauliflower (Brassica oleracea var. botrytis) are very 
closely related botanical varieties. The genetic bases 
for differences between them are not well understood. 
Molecular markers that distinguish the two crops 
would be valuable for confirming identity of 
germplasm that we conserve at PGRU. We have 
developed single nucleotide polymorphism (SNP) 
markers by resequencing 48 gene fragments using 
parent lines ‘Nedcha’ (doubled-haploid F1 
cauliflower) and BI87053 (homozygous recurrent 
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inbred Calabrese broccoli), and one progeny of the N x 
B mapping population. Primers were chosen based on 
literature searches and included many candidate genes 
for agronomic traits and ecological adaptation such as 
flowering time, secondary metabolism, fatty acid 
synthesis, disease and pest resistance, phytochromes, 
floral meristem identity, and ethylene transduction. 
The diploid nature and polymorphism of the loci is 
reported. These markers can be applied to estimate 
population structure in B. oleracea to see if broccoli 
accessions are genetically distinct from cauliflower 
accessions. The polymorphisms will also be valuable 
for marker-assisted breeding. 
----------------------------------- 
 
Soil Nitrogen and Phosphorus availability to 
Blueberry Produced in Quebec 
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Wild lowbush blueberry plants (Vaccinium 
angustifolium Ait require low nutrients and can grow 
in nutrient-poor and acidic soils.  Leaf nutrient 
concentrations can be used to manage fertilizer 
applications.  However, there is no fertilizer reference 
chart based on soil analysis to recommend fertilizer 
application.  The objective was to evaluate different 
soil extractive methods to predict nitrogen (N) and 
phosphorus (P) plant availability, related to foliar 
analysis.  Five experimental sites were established in 
blueberry fields in the Saguenay-Lac-Saint-Jean region 
of Quebec, Canada.  The trial involved four N and P 
rates (0, 30, 60 and 90 kg ha-1) applied in sprout year.  
Soil samples (0-5 cm) were collected one month after 
fertilizer applications in sprout and one month after 
vegetation start in crop year.  Soil N-NO3 and N-NH4 
were extracted with KCl and water, soil P was 
extracted with Mehlich-3 and water.  Anion and cation 
exchange membranes (AEM and CEM) were used to 
determine soil N-NO3, N-NH4 and P-PO4 availability.  
Leaf samples were collected in the last week of July in 
sprout and crop year.  Leaf N concentration was 
significantly correlated to soil N-NH4 in the sprout 
year (r> 0.71, P<0.0001) whereas in crop year, leaf N 
concentration was significantly correlated to soil N-
NO3 (r> 0.38, P<0.0001) and N-NH4 (r >30, 
P<0.0001).  In the sprout and crop year, correlation 
coefficients between leaf N concentration and soil N-
NO3 and N-NH4 were higher with water compared to 
KCl and AEM-CEM.  Leaf P concentration was only 
correlated to soil P extracted with water in sprout year, 
despite P fertilizer application (r= 0.47, P<0.0001).  
The three soil extractive methods were efficient to 
evaluate N-NH4 availability to blueberry plant, 

especially water extraction.  Soil P extractants are not 
well correlated with leaf P concentration.  Acidic soil 
conditions and low P requirements can explained this 
weak correlation. 
----------------------------------- 
 
Effect of Herbicide on Oilseed Flax Production in 
Northern Quebec 
 
Julie Lajeunesse and Denis Pageau 
Research Farm Agriculture and Agri-Food Canada, 
1468 Saint-Cyrille Street, Normandin QC G8M 4K3, 
Canada 
 
In the province of Quebec (Canada), oilseed flax 
(Linum usitatissimum L.) production is still uncommon 
but new crops are of some interest because they could 
diversify and extend crop rotation. In 2004 and 2005, 
we observed that in plots where bromoxynil/MCPA 
was applied flax continued to bloom even after the first 
bolls had turned brown. Nevertheless, when MCPA 
was applied alone, the maturity of the plants was 
uniform. In 2006 and 2007, a trial was conducted at 
the Research Farm of Agriculture and Agri-Food 
Canada in Normandin to evaluate the effect of 3 
herbicides (bromoxynil, MCPA, and a combination of 
bromoxynil/MCPA) at 2 different rates (50% and 
100% of the recommended rate) on oilseed flax 
production. A weedy and a weed free (hand weeded) 
treatments were also included. For both years, MCPA 
and bromoxynil/MCPA delayed flowering when it was 
applied at 100% of the recommended rate but, it did 
not affect the maturity. Herbicide application reduced 
grain yields by 3 % and 7 % in 2006, and by 9 % and 
15 % in 2007 when compared to the weed free 
treatment. Continuous flowering of the plants was not 
observed during those years. 
----------------------------------- 
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With hulless grains and higher nutritional value, naked 
oat (Avena sativa L. var nuda) is amenable to many 
niche markets. Naked oat harvested in the province of 
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Quebec, Canada, develops on average 10% of covered 
grains and sometimes more. The objective of this study 
was to evaluate the effect of environment, herbicides 
and their application stage on the quantity of covered 
grains in naked oat. Eight oat lines known to express 
genetic variability of naked grain characteristics were 
evaluated over two years at four experimental sites. At 
each site, each entry was treated with one of three 
types of herbicides: Bromoxynil/MCPA, 
Dicamba/MCPA and Thifensulfuron 
methyl/Tribenuron methyl and compared with a hand 
weeded check. The herbicides were applied at the 
same growth stage (12-13 of Zadoks). In another trial, 
herbicides were applied on three lines at two growing 
stages: Zadoks 12-13 and 22-23. The results showed 
that the proportion of covered grains differed among 
year, site, herbicide and line. In 2006 and 2007, two 
different sites had the greatest proportion of covered 
grains. Furthermore, Dicamba/MCPA applications 
increased the proportion of covered grains by 1.9% in 
2006 and by 1.7% in 2007 compared to the other 
treatments. The application of this herbicide at the 22-
23 Zadoks stage raised this value to 3.9% in 2006 and 
5.0% in 2007 compared with application at the earlier 
stage. Lines that produced the fewest covered grains 
were affected to a lesser degree by the 
Dicamba/MCPA application. There were no 
significant differences among the remaining treatments 
for the proportion of covered grains. These results 
demonstrate that we can reduce the proportion of 
covered grains by growing naked oat varieties with the 
least tendency to retain hull and by avoiding herbicides 
with phytotoxic effects.  
----------------------------------- 
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With hulless grains and high unsaturated fatty acids 
content, naked oat (Avena sativa L. var nuda) have a 
very interesting nutritional value. To feed racing 
horses, nutritionists request naked oat with high oil 
content to obtain higher level of energy. The objective 
of this project was to evaluate the effect of the 
environment and herbicides on the oil content and fatty 

acids composition of naked oat. Eight oat lines known 
to have different oil content were evaluated during the 
years 2006 and 2007 in four experimental sites in the 
province of Quebec, Canada. At each site, each entry 
was treated with one of three types of herbicides: 
Bromoxynil/MCPA, Dicamba/MCPA and 
Thifensulfuron methyl/Tribenuron methyl and 
compared with a hand weeded check. The herbicides 
were applied at the same growth stage (12-13 of 
Zadoks). The results showed that the oil content and 
the fatty acids composition changed with the year, 
environment, herbicide and line. The oleic, linoleic 
and palmitic acids represent more than 95% of the 
fatty acids in naked oat and 80% are unsaturated fatty 
acids. The coolest environment gave both years the 
highest oil content. The environment had an impact on 
the oleic, linoleic, stearic and myristic acids content. In 
2006, herbicide by line interaction was significant for 
oil content and oleic, palmitic and myristic acids but 
not in 2007. These results demonstrate that the 
environment and herbicides have an impact on oil 
content and fatty acids composition.   
----------------------------------- 
 
Forage radish winter cover crops to control weeds 
in the Mid-Atlantic region 
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Forage Radish (Raphanus sativus) as a winter cover 
crop is new to the Mid Atlantic region. The objective 
of this project was to characterize weed suppression 
during and after forage radish cover crops to better 
understand how they may be used in grain or vegetable 
cropping systems of the Mid-Atlantic region. Forage 
radish cover crops were grown and compared to a no 
cover crop treatment on two soils near Beltsville, MD 
from 2005 to 2007. In a separate experiment forage 
radish was planted at weekly intervals from the last 
week of August to the last week of September 2007 at 
four locations in Maryland. Cover crop and weed 
growth was assessed using percent ground cover 
ratings, plant counts, and plant biomass. When planted 
in August, forage radish cover crops grew rapidly 
forming a closed canopy by the beginning of October. 
In all but one site year, forage radish was killed by 
frost between November and February. During the 
winter, forage radish residues decomposed rapidly. 
Forage radish cover crops suppressed all weeds from 
the time they were planted in late August until April. 
Horseweed (Conyza canadensis) was suppressed 
following forage radish in April during the planting 
window for early seeded crops. Results suggest that 
when planted in August, forage radish cover crops can 
be used to control weeds in the fall, winter, and early 
spring. They may replace a pre plant herbicide 
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application and show potential to contribute to the 
control of herbicide resistant horseweed.   
----------------------------------- 
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Pearl millet (Pennisetum glaucum [L.] R.Br.) is very 
tolerant to heat and drought, performs well on poor 
acidic soils and has the ability to reduce populations of 
root-lesion nematodes in rotation with tobacco and 
potato. A new ‘sugary stem’ genotype was developed 
from forage pearl millet, making it possible to produce 
ethanol from the extracted juice and use the residues as 
livestock feed. Our objective was to evaluate the 
effects of five nitrogen rates (0-50-100-150-200 kg N 
ha-1) and two potassium rates (0-80 kg K2O ha-1) on 
four harvest dates (every 15 days from 1st August in 
Ste-Anne-de-Bellevue and from 13 August in St-
Augustin). Sugar concentration (% Brix - 
refractometer), lodging (0-9 scale) and dry matter 
(DM) yield were evaluated in 2007 at two 
experimental sites [St-Augustin (2300-2500 corn heat 
units) and Ste-Anne-de-Bellevue (2900-3100 corn heat 
units)] in Quebec, Canada. Maximum DM yield was 
23.6 t ha-1 on the third harvest date in Ste-Anne-de-
Bellevue and 14.1 t ha-1 on the fourth harvest date in 
St-Augustin. Maximum DM yield was obtained with 
100 to 150 kg N ha-1, depending on harvest dates and 
sites. Sugar concentration ranged from 4.2 to 14.9 
(% Brix) and was generally not affected by N and K 
fertilization but it was higher at later harvests. Lodging 
increased from 0 to 7 with increasing N rates and was 
greater later in the season. More information on the 
management of sweet pearl millet is required before 
promoting this crop in eastern Canada.  
----------------------------------- 
 
Nitrate removal through microbial denitrification 
in riparian areas associated with intensive 
agriculture  
 
Cassie Leclair, David Burton, Glenn Stratton, and 
Gordon Brewster 
Nova Scotia Agricultural College, Department of 
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Riparian areas have a wide range of ecological 
benefits, including the capacity to remove significant 

nitrate-N (NO3
--N) loads entering from adjacent 

croplands. Microbial denitrification is the main source 
of this N removal through the reduction of NO3

- to 
nitrous oxide (N2O) to N2 gas. Three conditions 
necessary for the complete reduction of N2O to N2 gas 
include adequate soil moisture, for the development of 
anaerobic conditions, available soil NO3

-, and 
available soil organic carbon. Riparian zones generally 
have optimum conditions that favour complete 
denitrification, relative to croplands. Vegetative uptake 
of N in riparian zones is insignificant relative to 
removal via denitrification, because N is temporarily 
stored in vegetation during the growing season and 
returned to the soil as litter as plants die back in 
autumn. One objective of this project was to determine 
where in the riparian area the most denitrification 
occurred. A field study was conducted on the Thomas 
Brook Watershed in the Annapolis Valley, Nova 
Scotia from May 2006-December 2007. Nitrous oxide 
emissions and soil NO3

--N concentrations were 
significantly (p<0.0001) higher in the cropland than 
riparian areas for both years studied. No significant 
spatial differences were observed in denitrification. 
Significant (p=0.0089) temporal differences in 
denitrification followed periods of high soil moisture. 
The results of the canonical correlation analysis (CCA) 
showed denitrification was primarily influenced by 
soil moisture, soil NO3

--N concentrations, and soil 
temperature. Overall, the data suggests NO3

--N was the 
primary limiting factor to N2O emissions, while soil 
moisture was the main controlling factor in 
denitrification. Finally, the riparian area acted as an 
efficient buffer to NO3

--N entering from the adjacent 
cropland. The highest rate of complete denitrification 
(N2O to N2) occurred at the edge of the riparian 
directly adjacent the cropland. 
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Kale plants (Brassica oleracea L. var. acephala D.C.) 
were grown with differing wavelength light emitting 
diode (LED) array’s to determine changes in the 
accumulation of chlorophylls, carotenoids, and 
glucosinolates. The plants were cultured in a growth 
chamber in a hydroponic system under wavelength 
treatments of 730, 640, 525, 440 and 400 nm.  The 
wavelength treatments significantly affected 
accumulation in kale leaves of chlorophyll a, 
chlorophyll b, and lutein, but not β-carotene nor the 
glucosinolates, when expressed on a fresh mass (FM) 
basis.  The maximum accumulation of chlorophyll a 
and b, and lutein occurred at the wavelength of 640 nm 
measuring 85.7, 66.2 and 11.2 mg 100 g-1

 FM, 
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respectively.  The maximum accumulation of β-
carotene occurred at 440 nm measuring 4.0 mg 100 g-1 
FM.  However, when lutein was measured on a dry 
mass basis the maximum accumulation was shifted to 
440 nm.  Therefore, irradiance wavelength control can 
be used to change pigment accumulation in kale.  
----------------------------------- 
 
Gene Expression and Isoflavone Concentrations in 
Soybeans Treated with Chitosan 

Philippe Seguin, Suha Jabaji, Huilan Chen, and 
Wucheng Liu  
Department of Plant Science, McGill University, 
Macdonald Campus, 21111 Lakeshore Road, Sainte-
Anne-de-Bellevue, QC H9X3V9, Canada. 

Isoflavones in soybean seeds have putative health-
beneficial effects. Previous studies demonstrated that 
foliar application of chitosan could increase soybean 
isoflavone concentrations. In this study we determined 
the impact of different chitosan solutions on gene 
expression and isoflavone concentrations of two 
soybean cultivars [AC Orford (low isoflavone cultivar) 
and AC Proteina (high isoflavone cultivar)]. QRT-PCR 
was used to quantify genes encoding enzymes at key 
points of the phenylpropanoid pathway, including 
phenylalanine ammonia lyase (PAL), chalcone 
synthase (CHS) and chalcone reductase (CHR), and at 
branch point enzymes in isoflavone biosynthesis 
[isoflavone synthase (IFS)]. Foliar applications of 
chitosan solutions [low (75-150 kDa) and high (>100 
kDa) molecular weight] were done at early podding; 
untreated plants served as control. Plants were 
harvested 1 and 7 days after treatment and separated 
into leaf, stem, root, flower, pod, and seed parts; other 
plants were grown to maturity to sample mature seeds. 
Gene expression 1 day after treatment and isoflavone 
concentrations 7 days after treatment were not affected 
by chitosan in any plant part for both cultivars. 
Expression of genes was however consistently greater 
in AC Proteina than AC Orford, and was generally 
higher in roots than other plant parts. Differences in 
isoflavone concentrations between cultivars were 
observed in leaves only. Concentrations were greatest 
in roots and negligible in pods and seeds. Isoflavone 
concentrations in mature seeds were unaffected by 
treatments, but differed between cultivars being greater 
in AC Proteina.  

----------------------------------- 
 
Variable or Uniform Rate of Nitrogen Application 
to Corn: A Case Study on an Ontario Farm Field  
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Optimum N management is critical for improving corn 
(Zea mays L.) productivity and environmental 

sustainability. The recent development in canopy 
optical sensing technology provides the opportunity to 
apply fertilizer N variably according to plant spatial 
variation on a farm scale.  A field study was conducted 
at near Ottawa, ON for three years to determine (i) the 
advantage of fertilizer N sidedressed at the V6-V8 
stage as compared to preplant application, and (ii) the 
potential benefit of variable rate strategy against 
uniform application strategy. At preplant, seven levels 
of N (0, 30, 60, 90, 120, 150 and 180 kg N ha-1) as 
urea were broadcasted. A series of uniform (i.e. 0, +30, 
+60, +90, +120 kg N ha-1) and variable (V) rates of N 
as UAN were sidedressed at the V6-V8 stage. Variable 
rates of N were calculated as the function of NDVI 
mapping at the V6 growth stage, using the saturation 
index derived algorithm. Our data showed that 
response of grain yield to fertilizer N followed a 
quadratic function; sidedressed treatments had greater 
yields than those receiving the same amount of N 
added at planting, with 66-75 kg ha-1 of yield being 
produced for each kg N ha-1 added by sidedress 
compared to 46-65 kg ha-1 of yield for preplant 
application. While both variable and uniform 
application strategies at 80 kg N ha-1 as sidedress on 
the base of 30 kg N ha-1, produced grain yields similar 
to the fully fertilized preplant treatment (180 kg N ha-

1), sidedress application at the variable rates based on 
NDVI readings did not produce greater grain yield or 
NUE compared to uniform application at the same 
average N rate. 
----------------------------------- 
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In organic farming, synthetic fertilizers/chemicals are 
not applied to increase crop production. Under 
organically farmed systems, most soils are deficient in 
N, many are low in P, and some contain insufficient S 
and K for high crop yields. Nitrogen deficiency on 
organic farms can be corrected by growing N-fixing 
legume crops, but if soils are deficient in P, K, S or 
other nutrients, the only alternative is to use external 
sources to prevent their deficiencies. Field experiments 
are underway in various parts of Canada to determine 
the influence of management practices (crop 
diversification with deep and shallow roots, crop 
residue, green manure, legumes for seed/forage, 
cereal-legume intercropping) and amendments 
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(Penicillium bilaiae, rock phosphate, elemental S, 
gypsum, compost manure, wood ash, alfalfa pellets) on 
crop yield. In a study established in 1995, crop yields 
for organic system without any chemical input were 
30-40% lower than the conventional system with high 
inputs. Legume, green manure, compost manure 
helped to replace nutrients lacking in the soil and 
improved crop yields. In organic system, amount of P 
removed in crop exceeded that of P replaced and this 
was a major yield limiting factor. In amendments 
experiments, there was small effect of granular rock 
phosphate fertilizer and/or Penicillium bilaiae in 
increasing soil P level and crop yield in the application 
year. Other findings suggested the use of elemental S 
fertilizer, gypsum, compost manure, wood ash or 
alfalfa pellets to improve nutrient availability, and 
yield and quality of produce. In conclusion, the 
findings suggest that integrated use of management 
practices and amendments has the potential to increase 
sustainability of crop production as well as improve 
soil quality plus minimize environmental damage.  
Key words: Amendments, crop rotation, organic crop 
production, rock phosphate, nutrient deficiencies 
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On-farm Assessment of Soil Quality in Integrated 
Potato-Dairy Systems 
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Integrating potato and dairy systems can improve the 
quality and crop production potential of soil used for 
growing potatoes through manure additions and longer 
rotations.  We investigated whether effects of 
integration were observable at a landscape level by 
assessing the soil quality status of 48 potato and dairy 
farm fields under various degrees of integration in 
Maine.  Fields were in one of six cropping systems: 2 
yr potato–small grain or grain corn rotations, no 
manure (2YrPot-M0); 2 yr potato–small grain or silage 
corn rotations, manure every other year (2YrPot-M50); 
3 yr potato–corn silage–corn silage or small grain 
rotations, manure two of three yr (3YrPot-M67); 
continuous corn silage, manure every yr (CornSil-
M100); mixed forage grass, no manure (Hay-M0); and 
mixed forage grass, manure every yr (Hay-M100).  
Soil was analyzed for total and particulate organic 
matter (POM) C and N, Modified Morgan P, CaCl2 P, 
pH, cation exchange capacity, soil texture, and bulk 
density.  Soil pH and P were higher in integrated 
potato systems (2YrPot-M50 and 3YrPot-M67) than 
nonintegrated potato systems (2YrPot-M0) but there 
were no detectable differences in total or POM C or N 
among potato systems.  Soil C and N pools were 
significantly higher in dairy systems (CornSil-M100, 
Hay-M0 and Hay-M100) than in potato systems.  A 

nonlinear relationship between POM C and total C was 
observed.  Intensively-tilled potato-based systems 
appear to need greater increases in C inputs and 
reductions in tillage to produce changes in soil C and 
N that can be detected at a landscape level.  Additional 
results for cropping system effects on macroaggregates 
will be presented. 
----------------------------------- 
 
Effect of salt stress on wheat (Triticum aestivum 
L.)  
 
Omid Massoudifar  
Agriculture eng. P.O.BOX : 13145 -1389 TEHRAN - 
IRAN  
 
In this study ,effect of different salinity treatment of 
NACL (0,50,100,200 and 300 mM) on some 
morphological ,physiological and biochemical 
properties in Kohdasht wheat cultivar (Triticum 
aestivum L.) were evaluated under greenhouse 
conditions. In general ,in response to salinity 
treatment, chlorophyll content, leaf area , stem length 
,number of spikelets , seed per spike, protein 
accumulation and water -soluble carbohydrates were 
decreased. Proline accumulation , stomatal resistance 
,root length , root dry weight, Zeleny index ,seed 
water adsorption percentage and reducing 
carbohydrates were increased .Correlation between 
root and shoot dry weight and salt value was positive 
and significant . Therefore on the basis this data and 
to compare with normal condition in this research , 
we can conclude the  Kohdasht is salt-sensitive cult 
 
--------------------------------------- 
 
Biochemical Characterisation of American Elder 
Berries for a Product Oriented Cultivar Selection 
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Fruits from American elder (Sambucus nigra ssp. 
nigra (L.) R. Bolli) wild type were compared to those 
of five cultivars (“Kent”, “Nova”, “Scotia”, “Victoria”, 
and “York”). Total soluble solids, citric acid content, 
water content, total anthocyanins, total phenolics 
(Folin Ciocalteu method), and antioxidant capacity 
(TEAC) were measured in fruits harvested in 2006 and 
2007. “Victoria” and “Scotia” cultivars showed the 
highest total soluble solids. Citric acid content was 
similar in all cultivars but higher than in the wild type. 
Water content, total anthocyanins, total phenolics, and 
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antioxidant capacity were higher in “Nova” and 
“Kent” cultivars. Our results clearly indicate that 
cultivar selection can have a significant impact on fruit 
biochemical characteristics and thus on market value. 
We have also demonstrated that the antioxidant 
capacity of elderberries is by far superior to the one of 
many well known small fruits such as strawberries, 
raspberries, and blueberries. Valuable information is 
now available to help potential producers select their 
cultivars. 
----------------------------------- 
 
Fruit Phenology of American Elder: Picking the 
Right Fruits? 
 
Fannie Mathieu, 2, Normand Chevrier1 and Denis 
Charlebois2 
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American elder (Sambucus nigra ssp. nigra (L.) R. 
Bolli), a shrub native to North America, shows great 
promises as a functional food. In order to better 
understand its phenology, fruit development from 
blooming to full ripening of the wild type and five 
cultivars (“Kent”, “Nova”, “Scotia”, “Victoria”, and 
“York”) was studied over a period of two years. Five 
maturation stages (blooming, veraison, fruit 
enlargement, development of a red color, and 
development of a purple-black color) were defined 
based on visual characteristics (shape and coloration). 
A small but significant difference in the total duration 
of the maturation process was observed between the 
two years. The wild type and the cultivar “York” took 
more time to reach maturity than all the other cultivars 
tested. The wild type required two more weeks in 2006 
than in 2007 while all cultivars only needed two more 
days. Our results indicate that flowering in the wild 
type and all tested cultivars, and fruit development in 
the tested cultivars are rather insensitive to yearly 
variations in environmental conditions. However fruit 
development in the wild type can be adversely 
affected, resulting in a delayed maturation. 
----------------------------------- 
 
Evaluation of Perennial Warm Season Grasses for 
use as Bioenergy Feedstock 
 
Julie Hansen1, Hilary Mayton1, Paul Salon2, Jamie 
Crawford1, Chris Watkins3,  and Donald Viands1 
1 Department of Plant Breeding and Genetics, Cornell 
University, Ithaca, NY 14853 
2 USDA-NRCS Plant Materials Center, Big Flats, NY 
14830, 3 Department of Horticulture, Cornell 
University, Ithaca, NY  14853 

 
Biomass is an alternative energy resource that can 
reduce the consumption of fossil fuels in the United 
States. Replicated plot trials of warm season perennial 
grasses were established in 2007 for evaluation as 
potential bioenergy feedstock in several locations in 
New York State (NYS). In addition, strip trials ranging 
from 0.1 – 1 acre per strip in size of warm season 
perennial grasses in monoculture and mixed stands, 
were established in 2007 in diverse regions of NYS. 
The goals of the program are to identify traits and 
quality characteristics associated with high yield, total 
BTUs, efficient conversion to ethanol and other bio-
based products and to breed for improvement of those 
traits. Information obtained from the trials will be used 
to make recommendations to producers interested in 
planting these grasses for use as bioenergy feedstock. 
In terms of overall growth measured by canopy height 
and percentage of stand established, the switchgrass 
varieties ‘Blackwell’, ‘Carthage’ and ‘Cave-in-rock’ 
performed well. Big bluestem varieties ‘Goldmine’ 
and ‘Niagara’ did not establish as well as the majority 
of switchgrass varieties evaluated in the trials. Despite 
significant weed pressure observed in the plots, the 
warm season grasses were able to receive adequate 
sunlight and moisture and were not smothered by the 
weeds. Data collected in 2008 will provide information 
on the influence of first year stand and weed pressure 
on cultivar biomass yields and bioenergy quality 
characteristics. 
----------------------------------- 
 
Traditional Soil Tests for Zinc and Copper 
Compared to CaCl2 Extraction 
 
Masha Pitiranggon and Murray B. McBride 
Department of Crop and Soil Sciences, Bradfield Hall, 
Cornell University, Ithaca, NY 14853 
 
Soil tests presently used for trace metal status in the 
Northeastern states evolved from historical need to 
diagnose micronutrient deficiencies. These tests are 
chemically aggressive, often extracting a large fraction 
of the total metals in soils. To test the hypothesis that 
they do not reliably estimate labile or plant-available 
trace metal fractions in soils, we compared Zn and Cu 
extraction from two soil types that had been spiked 
with up to 400 mg kg-1 of these metals several years 
earlier and field-aged. The compared soil tests were: 
Morgan’s (Morg), Modified Morgan’s (MMorg), 
Mehlich 3 (Meh3), buffered DTPA, and unbuffered 
CaCl2 (CaCl2).  For both soil types, fine- and coarse 
textured soils with pH about 5.6-5.9, the efficiency of 
Zn and Cu extraction followed the order: 
Meh3 > DTPA > MMorg > Morg > CaCl2 
with Meh3 extracting up to 50% of the total metals. 
All soil test values were strongly correlated to one 
another for a given soil type because the only variable 
soil property was total metal content. However, when 
comparing the two soil types, metal extraction 
efficiency was consistently higher for the coarse-
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textured than fine-textured soil. This soil-type 
difference was much more pronounced for the CaCl2 
test than for the other tests. Aggressive tests failed to 
represent the higher lability of Zn compared to Cu, as 
both Meh3 and DTPA extracted a larger fraction of Cu 
than Zn from both soil types. In addition, the 
aggressive tests failed to indicate even qualitatively the 
greater lability of Cu and Zn in the coarser-textured 
soil. Plant assays confirmed that the CaCl2 test is a 
more accurate indicator of potential for crop uptake of 
these metals. The aggressive tests are unable to 
measure plant-available fraction because of changes in 
chemistry during extraction.  
----------------------------------- 
 
Quick Tests for Heavy Metals in Soils  
 
Diane Wu and Murray B. McBride 
Department of Crop and Soil Sciences, Bradfield Hall, 
Cornell University, Ithaca, NY 14853 
 
In urban environments, total soil concentrations of 
trace metals such as lead and zinc can be elevated 
because of historical contamination. It is important to 
have estimates of metals that may be toxic to humans, 
animals and plants, particularly in recreational and 
garden areas. Total soil metals analysis by testing 
laboratories is relatively expensive, and management 
decisions are therefore often based on one or very few 
soil sample analyses for an area. Inexpensive tests that 
could be done by property owners would make it 
feasible to more thoroughly test an area and better 
assess spatial contamination patterns. To this end, we 
developed simple and rapid colorimetric tests for soil 
zinc, copper and lead. The zinc test is an adaptation of 
the dithizone method, using a surfactant to permit 
color measurement in a single aqueous phase.  This 
test detects 0.1 mg L-1 Zn in acetate buffer extract from 
soils. In initial trials, Zn was detected (indicated by 
pink color) once soil Zn reached 50-100 mg/kg above 
background level. The copper test uses EDTA to 
extract Cu from soils, with color development 
involving the Cu-specific cuprizone complexing agent. 
This test readily detects 1.0 mg L-1 of Cu in solution, 
and initial trials show a positive test (visible blue 
color) for soils with more than 50 mg kg-1 total Cu. 
The lead test uses citrate buffer to extract Pb from soil, 
and color is developed in the extract by addition of 
Na2S, which produces a brown color upon colloidal 
PbS formation. Although less sensitive than the other 
tests, greater than 10 mg L-1 Pb can be detected in soil 
extracts. These metal tests can be used semi-
quantitatively by visual comparison of color intensity 
to standards, or can be made quantitative for extracted 
metals by measuring absorbance with a 
spectrophotometer. 
----------------------------------- 
 
Nutritional and technological traits in common 
bean landraces from NE Italy 
 

F. Miceli, F. Iacuzzo, R. De Infanti, L. Dalla Costa 
Department of Agricultural and Environmental 
Sciences, University of Udine, via delle scienze 208, 
Udine, Italy. 
 
Some 450 years ago, common bean (Phaseolus 
vulgaris L.) seeds came to NE Italy.  Recently, several 
climbing bean landraces have been collected among 
non-professional farmers and kitchen garden owners in 
the easternmost region of N Italy. Materials are 
presently managed ex-situ at the small genbank of 
Udine University (FAO code: ITA339). Our goals are 
(i) to maintain, characterize and evaluate those 
Phaseolus materials, evolved in and adapted to 
traditionally low-input agriculture; (ii) to single out a 
few top-quality accessions, to be registred as 
Conservation Varieties for NE Italy and  tentatively 
used in niche markets. After phenotyping (15 
descriptors) in unreplicated plots, phenology and grain 
yields are recorded in multi-location field trials. Seed 
macro- and micronutrients (N, Ca, P, K, Mg; Fe, Zn, 
Cu, Mn) as well as technological traits were recorded. 
Since the year 2001, a total of 76 accessions,  either 
small (< 400 mg) or large-seeded materials, mostly 
used  as green-shelled or dry beans, have been 
evaluated. Prior to nutrient determination, seed 
samples were acid treated following the EPA method 
no. 3052, then analysed by ICP-OES. Seeds water 
absorption, highly correlated with cooking time and 
the hard-to-cook problem, showed large differences 
among landraces (range 25-110%). Tegument to seed 
ratio was influenced by genotype and environment. 
Small-seeded materials accumulate higher 
concentration of Ca in seeds. Landraces showed also 
significantly different Fe, Cu and Mn concentration; 
Fe and Zn results were in the high range and Mn in the 
low one, compared with core collection data.  Some 
relations about seed traits and nutrients concentrations 
are also discussed. 
----------------------------------- 
 
The effects of Vesicular-Arbuscular Mycorrhizal 
(VAM) fungus Glomus etunicatum on some 
physiological and morphological parameters on two 
cultivars of basil. 
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Basil (Ocimum basilicum L.) a member of the 
Lamiaceae family is used in traditional medicine, as a 
culinary herb and as a well known source of flavouring 
principles. VAM fungi have been observed to be 
associated with plants and improve their productivity. 
The effects of mycorrhizal inoculation with Glomus 
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etunicutum on the some morphological and bio-
physiological parameters such as total phenolic 
content, chlorophyll a, chlorophyll b, total chlorophyll 
and anthocyanin of green and purple cultivars of basil 
were studied under greenhouse condition. Results 
showed that mycorrhizal inoculation significantly 
increased plant height, leaf surface, fresh weight and 
dry matter yield of aerial and root parts. Also other 
results indicated that total phenolic content, 
chlorophyll a, chlorophyll b, total chlorophyll and 
anthocyanin enhanced as compared to non-inoculated 
plants. Therefore results suggest that Glomus 
etunicutum represent potentially an alternative way of 
promoting growth of green and purple cultivars of 
basil. 
----------------------------------- 
 
Effect of the Vesicular-Arbuscular Mycorrhizal 
(VAM) fungus Glomus etunicatum on the 

antimicrobial activity of essential oils of two 
cultivars of basil (Ocimum basilicum) under 
greenhouse condition. 
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Basil (Ocimum basilicum L.) is used in traditional 
medicine, as a culinary herb and a well- known source 
of flavouring principles. It is considered to be a source 
of aroma compounds and essential oils containing 
biologically active constituents that possess 
nematocidal and antibacterial activity. Vesicular-
Arbuscular Mycorrhizal (VAM) fungi have been 
observed to be associated with medicinal and aromatic 
plants and improve their productivity. In this study 
effect of VAM fungus Glomus etunicatum on the 
antimicrobial activity of essential oils of green and 
purple cultivars of basil at full flowering stage has 
been tested. The essential oil from aerial part of dried 
plant was obtained by hydrodistillation and analyzed 
by combination of capillary GC and GC-MS. The main 
constituent found in this species was methyl chavicol. 
The other main constituents in the oil were neral and 
geranial in green cultivar and linalool and α-
bergamotene in purple cultivar. The result of 
antibacterial activity of the essential oils according to 
the disc diffusion method and MIC value indicated that 
all the samples have moderate to high inhibitory 
activity against tested bacteria and fungi except 
Pseudomonas aeruginosa and Aspergillus niger. 
Essential oils obtained from mycorrhizal plants 
showed higher antimicrobial activity. 
----------------------------------- 
 

Cutting time and wilting affect non structural 
carbohydrates in alfalfa. 
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Low concentrations of readily available energy 
combined with fast and intensive degradation of 
proteins in forages contribute to the poor N use 
efficiency in dairy cows. Non structural carbohydrates 
(NSC) represent a major source of readily available 
energy for rumen bacteria. Our objective was to 
evaluate the effect of wilting in relation with cutting 
time on the NSC concentration of alfalfa. At the early 
bloom stage of development of the first and second 
harvests in 2007, field-grown alfalfa (cv. AC Caribou) 
was cut with a sickle bar mower either at 18h30 (PM) 
after a sunny day or at 8h00 (AM) the next morning. 
Alfalfa was allowed to dry in the field in wide hand-
made swaths at the first harvest and without swathing 
at the second harvest. Samples were taken at the time 
of cutting and every hour after the AM cutting until 
dry matter reached around 30%. Samples were 
analyzed for their NSC (soluble carbohydrates + 
pinitol + starch) concentration. At time of cutting, 
NSC concentrations were, respectively, 155 and 106 g 
kg-1 DM for PM- and AM-cut alfalfa at the first 
harvest, and 135 and 99 g kg-1 DM for PM- and AM-
cut alfalfa at the second harvest. This difference in 
alfalfa NSC concentration between cutting times was 
still observed at the end of the wilting period at the 
second but not at the first harvest.  These preliminary 
results indicate that cutting time influences NSC 
concentration but, depending on the drying conditions, 
differences observed at cutting may be reduced by the 
end of the wilting period. 
----------------------------------- 
 
Analysing crop growth using digital imaging. 
 
Malcolm J. Morrison; G.P. Lafond; C. Holzapfel. 
AAFC, ECORC, CEF, Ottawa, On, K1A0C6; AAFC, 
Indian Head, SK, S0G2K0  
 
In short-season regions, cultivars that reach a specific 
leaf area the fastest are often the ones that have the 
greatest yield.  Traditional growth analysis, involving 
leaf area and dry weight measurement over time, 
results in the best estimate of growth, but these 
destructive methods are laborious, and expensive.  Our 
objective was to develop a method to measure early 
season plant growth during which was non-destructive, 
rapid and comparable to other methods.  An 
inexpensive digital camera mounted on a stand was 
used to photograph plots of canola, spring wheat and 
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soybean on a regular interval from seeding to mid-
development. Spring wheat and canola were treated 
with different rates of N fertilizer and the canola also 
had 4 different planting densities.  The digital images 
were analyzed, using commercially available software, 
for the number of green (plant) and non-green (soil) 
pixels and the percentage of green leaf area (PGLA) 
was determined for each plot.  The “GreenSeeker” 
handheld sensor, which measures the amount of 667 
nm light reflected from the plant was used to develop 
an integrated NDVI (normalized difference vegetative 
index) for the same treatments.   There was a highly 
significant correlation between PGLA and NDVI in 
canola and spring wheat.  In canola, PGLA and NDVI 
measured at bolting correlated with final yield, while 
in spring wheat PGLA and NDVI measured just before 
heading correlated with final yield.  PGLA plotted 
against heat units was useful in measuring the rate of 
crop development.  Simple digital images and analysis 
offer a rapid, non-destructive method to measure early 
plant growth.  This technology can be adapted to a 
wide range of agronomic trials and may offer plant 
breeders a new tool for cultivar development.            
----------------------------------- 
 

Studies on Genetic Variability and Heritability for 
Yield and Quality Traits in potato (Solanum 
tuberosum L.). 

 
Naveed Murtaza 
Department of Plant Breeding & Genetics, Bahauddin 
Zakariya University, Multan, Pakistan. E-mail: 
naveedm@bzu.edu.pk
 
Sufficient genetic variability for all the nine characters 
in nineteen potato (Solanum tuberosum L.) genotypes 
of local and exotic origin was observed. The estimated 
broad sense heritibilities were high for different potato 
grades, plant height, stems/plant, number of 
eyes/tuber, stolen length, while low heritability were 
observed for emergence percent and yield of 
tubers/plot. Significant positive genetic correlations 
(rg) were observed for >55mm (rg=0.274) number of 
eyes/tuber (rg=0.912), plant height (rg=0.459) with 
yield the other way negative association was observed 
for seed grade i.e. 35-55mm, number of stems/plant, 
stolen length (cm) with yield of tubers/plot.  
High heritability coupled with higher genetic advance 
for percentage of table potato grade (55 mm), number 
of eyes/tuber and plant height, indicated high 
proportion of inherited variation, additive gene effects 
and greater scope of improvement through selection. 
Hence, the selection based on these characters could 
play a significant role in their improvement. 
----------------------------------- 
 
Neutral detergent soluble carbohydrates in alfalfa 
and timothy predicted by near infrared reflectance 
spectroscopy 
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Carbohydrates in forage crops can be divided into 
neutral detergent insoluble fibre (NDF) and neutral 
detergent soluble carbohydrates (NDSC); the latter 
includes organic acids (OA), total ethanol/water 
soluble carbohydrates (TESC), starch, and neutral 
detergent soluble fibre (NDSF). The accurate and 
efficient estimation of NDSC in forage crops is 
essential for improving the performance of dairy cattle. 
In 2007, visible and near infrared reflectance 
spectroscopy (NIRS) was applied to evaluate the 
feasibility of predicting OA, TESC, starch, NDSF, and 
NDSC in samples of field-grown alfalfa and timothy 
taken every two hours on six days at the first and 
second harvest at two sites in Québec. Dried forage 
samples (n = 1008) were scanned (400 - 2500 nm) 
using a NIRS 6500 monochromator and 150 samples 
were selected for calibration and validation. Validation 
statistics of NIRS prediction indicated that TESC, 
starch, and NDSC were accurately predicted; for these 
three carbohydrate fractions, respectively, standard 
errors of prediction corrected for bias [SEP(C)] were 
5.2, 2.3, and 16.3 g kg-1 DM, coefficients of 
determination (R2) were 0.92, 0.89, and 0.93, and 
standard deviation (SD) to SEP(C) ratios were 3.28, 
3.05, and 3.90. The NDSF prediction was classified as 
moderately successful [SEP(C) = 19.1 g kg-1 DM, R2 = 
0.87, and SD/SEP(C) = 2.71]. The NIRS prediction of 
OA was not acceptable because of mediocre validation 
statistics [SEP(C) = 12.9 g kg-1 DM, R2 = 0.38, and 
SD/SEP(C) =1.27]. Our results confirm the possibility 
of using NIRS to predict all NDSC fractions, except 
OA, in alfalfa and timothy. 
----------------------------------- 
 
Evaluation of NPK Requirements and N-placement 
Methods For Sunflower Production 
 
Oad, F.C1., M.H. Siddiqui and A.W. Gandahi 
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Hyderabad, Sindh, Pakistan.  
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In sunflower application of nitrogen, phosphorus and 
potassium supplemented with zinc and boron has 
significant effect on its growth and yield components. 
The field experiment was conducted at Sindh 
Agriculture University, Tandojam, Pakistan. The 
sunflower HO-1 variety was treated with 0-0-0 NPK 
Kg ha-1, 60-30-30 NPK Kg ha-1 (N as broadcast), 60-
30-30 NPK Kg ha-1 (N as fertigation), 90-45-45 NPK 
Kg ha-1 (N as broadcast), 90-45-45 NPK Kg ha-1 (N as 
fertigation), 120-60-60 NPK Kg ha-1 (N as broadcast) 

mailto:naveedm@bzu.edu.pk
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and 120-60-60 NPK Kg ha-1 (N as fertigation). The 
treatments were tested in randomized complete block 
design.  
 
The crop germinated well in all the treatments and 
ranged between 87.61 to 89.78 % and had no effect of 
NPK levels and N-placements on germination. The 
application of  120-60-60 and 90-45-45 NPK kg ha-1 
(N applied as fertigation) and 120-60-60 NPK kg ha-1 
(N applied as broadcast) significantly enhanced growth 
and yield by recording prolonged maturity, taller 
plants, maximum stem girth, higher values of head 
diameter, more seeds head-1, heavy seed weight head-1, 
bolder seed index, better seed yield, higher dry matter, 
maximum N, P, K, Zn and B uptakes. During 
flowering stage the maximum dry matter, more leaf 
area index, higher leaf area duration, efficient crop 
growth rate and higher net assimilation rate. These 
treatments showed non-significant differences with 
each other. The oil content in the seed decreased under 
the higher NPK dose (120-60-60 kg ha-1) whether 
nitrogen applied as broadcast or fertigation. The 
greater values of all crop parameters under 90-45-45 
and 120-60-60 NPK kg ha-1 (N applied as fertigation) 
were due to equal distribution of nitrogenous fertilizer 
in the field through fertigation practice.  
----------------------------------- 
 
Studies of the Dynamics of Bacteria Populations in 
Agricultural Soils in Response to Tillage, Manure 
application and the Environment, using T-RFLP 
technique 
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Soil samples collected in spring and summer, from 
agricultural fields at the Nova Scotia Agricultural 
College, Truro, N.S., Canada, were analyzed for their 
bacteria populations in studies involving the 
comparisons of the bacteria populations in tilled field 
with manure incorporated with untilled field having 
manure applied on the soil surface. The uncultivated   
field served as control. The 16S rRNA genes were 
amplified with a pair of bacterial universal primers 
fluorescently labeled at the 5’ terminus of the forward 
primer, BSF8/20 (6-FAM-5’), and unlabeled reverse 
primer BSF534/18. The PCR products were purified 
and subsequently digested with restriction 
endonuclease enzymes viz: Bst I, Hae III, Hinf I and 
Msp I, at appropriate temperatures. The terminal 
restriction fragment length polymorphism (T-RFLP) 
data were normalized   and the fragment length, the 
peak heights and the area of the peak in fluorescence 
units (FU) of each TRF were calculated by using 
GeneMarker V-1.4 software (SoftGenetics LLC, 
USA). Distance matrices were generated to compare 

profiles generated by different restriction enzymes and 
plotted as dendrograms using MATLAB 7.1. 
        For soil samples collected in spring, the Hae III 
and Msp I treated samples separately indicated 
similarity in bacteria populations of tilled and untilled 
soils but were shown to be different from that of  
control. For soil samples collected in summer, three 
REs, Hinf I, Hae III and Bst I grouped bacteria 
populations of tilled and untilled soils together as 
similar but different from control. Further analysis of 
the data points  to differences in the bacteria 
populations of fields with manure and that without 
manure on one hand and differences in the bacteria 
populations of spring and summer soils on the other 
hand. It also confirms that TRFLP is a useful tool in 
the analysis of the bacteria populations of different 
communities. 
 ----------------------------------- 
 
Growth  parameters and gas exchange 
characteristics of avocado rootstock seedlings as 
affected by different  container sizes and  levels of 
irrigation frequency 
 
George Ouma 
Department of botany and horticulture, maseno 
university, p. O. Box 333, maseno, kenya 
E-mail address goumaoindo@yahoo.com 
 
Studies were conducted at Maseno University, Kenya 
from July 2003 to March 2005 to investigate the effect 
of four container sizes; V1 (1.7litres), V2 (2.7litres), V3 
(3.9 litres), V4 (4.7 litres) and three irrigation 
frequency levels namely W1 (irrigating every day), W2 
(irrigation every two days, W3 (irrigation every three 
days in a polythene- covered greenhouse on the 
morphological and physiological parameters of 
Avocado (P. americana) rootstock seedlings. The 
experimental design was completely randomized 
replicated four times.Morphological and physiological 
parameters were determined using standard methods 
and they were number of leaves,plant height,stem 
diameter,shoot and root dry and fresh weights,whole 
plant dry and fresh weight,CO2 assimilation rate 
substomatal CO2 concentration,soil 
respiration,transpiration rate and stomatal conductance 
Both irrigation frequency and container size 
significantly increased these parameters and the 
interaction between them was either significant or not 
depending on the parameter determined.All the growth 
parameters and gas exchange characteristics were 
significantly increased depending on the container size 
and irrigation frequency level applied.It is concluded 
that the size of container used to grow Avocado 
seedlings affect their morphology and gas exchange 
characteristics. 
KEYWORDS: 
Irrigation,morphological,physiological,stomatal 
conductance,assimilation,Container size,seedlings 
----------------------------------- 
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Morphological and physiological characteristics of 
avocado (perssea americana) rootstock seedlings as 
affected by variable levels of root confinement 
 
GEORGE OUMA 
DEPARTMENT OF BOTANY AND 
HORTICULTURE, MASENO UNIVERSITY, P. O. 
BOX 333, MASENO, KENYA 
E-mail: gouma@mail.com 
 
Experiments were conducted in 2003 and 2004 at 
Maseno University, Kenya to investigate the effect of 
container sizes on the growth of Avocado (Persea 
Americana) rootstock seedlings. The container sizes 
used were V1 (1.7litres), V2 (2.7litres), V3 (3.9litres) 
and V4 (4.7litres). Plastic or polythene pots were used. 
The experimental design was completely randomized 
(CRD) replicated four times. The treatments were the 
different container sizes. The growth parameters 
determined were number of leaves, plant height, stem 
diameter, shoot and root dry weights, whole plant 
weights. The results showed that the parameters 
significantly (P< 0.05) increased by container size 
were canopy height, shoot fresh weight, whole plant 
fresh weight, root dry weight, whole plant dry weight, 
plant height, number of leaves and stem diameter, both 
root fresh weight and shoot dry weight were. Root to 
shoot ratio was increased.   It is concluded that 
increase in container size affects plant growth through 
its effect on most plant growth parameters including 
root to shoot ratio.  The physiological parameters 
determined were leaf temperature, CO2 assimilation 
rate, stomatal conductance, photosynthetic active 
radiation (PAR), transpiration rate, internal CO2 
concentration and soil respiration.  The stomatal 
conductance, photosynthetic rate and transpiration rate 
were significantly affected by root confinement but not 
other physiological parameters. 
----------------------------------- 
 
Diversely coloured sweet potatoes (Ipomoea batatas) 
grown under Maritime conditions 
 
J. Owen1; W. Kalt2; J. Shi3; S.A.E. Fillmore2; V. 
Zvalo4 
1Senator Hervé J. Michaud Research Farm, 
Agriculture and Agri-Food Canada, 1045 St. Joseph 
Road, Bouctouche NB E4S 2J2 (owenj@agr.gc.ca); 
2Atlantic Food and Horticulture Research Centre, 
Agriculture and Agri-Food Canada, 32 Main Street, 
Kentville NS B4N 1J5; 
3Guelph Food Research Center, Agriculture and Agri-
Food Canada, 93 Stone Road, Guelph ON N1G 5C9; 
4AgraPoint International Ltd., 10 Webster Street, Suite 
210, Kentville NS B4N 1H7 
 
Based on health benefits, sweet potato consumption is 
on the rise in Canada, with more than 6500 sweet 
potatoes consumed annually in Atlantic Canada alone, 
nearly all imported from the US. If sweet potato can be 
grown in maritime Canada, it represents a high value, 

diversification crop for farmers. This study evaluated 
yield and quality of 15 lines of sweet potatoes across 
sites in three maritime provinces over two seasons. 
Each site comprised a randomized complete block 
design with four replicates. Micropropagated plantlets 
were rooted to produce transplants, which were 
planted in May or June. Roots were harvested in 
September and October, cured, graded and weighed. 
Of the 15 lines, six of them, known cultivars 
representing the range of skin and flesh colours tested, 
were analysed for total phenolic compounds, 
hydrophilic oxygen radical absorption capacity 
(ORAC) and beta-carotene in raw and cooked samples. 
Average yields of marketable roots were highest for 
the purple-skinned cream-fleshed cultivar Arapey, at 
nearly 26 t ha-1. Beauregard, the US industry standard 
cultivar, yielded about 20 t ha-1. Total phenolics were 
highest in the white-skinned white-fleshed cultivar 
Hayman White and the red-skinned orange-fleshed 
variety Carolina Ruby, both with 1.74 mg Gallic Acid 
Equivalents (GAE) g-1 on a dry matter basis, while the 
white-skinned white-fleshed Yan Shu had a 
significantly (F pr. ≤0.001) lower concentration of 
total phenolics than all other cultivars (0.80 mg GAE 
g-1). ORAC values ranged from 0.22 to 0.64 µmol 
Trolox Eq g-1 on a dry matter basis. Beta-carotene was 
absent in white- and cream-fleshed cultivars, and 
varied among orange-fleshed cultivars, with 
Beauregard exhibiting the least beta-carotene on a dry 
matter basis (19.9 mg 100g-1) and Hayman the highest 
(71.7 mg 100g-1). This study concludes that sweet 
potatoes of various flesh and skin colours and 
phytochemical profiles can be produced in the 
Maritimes.  
----------------------------------- 
 
CSHS partnership with Ghana Institute of 
Horticulturists works to support vegetable 
horticulture and improve livelihoods 
 
J. Owen1, D. Ceplis2, M. Pritchard3, M. R. 
McDonald4, P. Kumah5, I. Idun5, G. Mahunu6, A. 
Abdul-Halim6 
1Senator Hervé J. Michaud Research Farm, 
Agriculture and Agri-Food Canada, 1045 St. Joseph 
Road, Bouctouche NB E4S 4J1; 2 Assiniboine 
Community College, 1430 Victoria Avenue East, 
Brandon MB R7A 2A9; 3 Faculty of Agricultural & 
Food Sciences, University of Manitoba, Winnipeg MB 
R3T 2N2; 4 Department of Plant Agriculture, 
University of Guelph, 50 Stone Road East, Guelph, 
Ontario, Canada N1G 2W1; 5 Department of 
Horticulture, Faculty of Agriculture, College of 
Agriculture and Natural  Resources, Kwame Nkrumah 
University of Science and Technology, Kumasi, 
Ghana; 6University for Development Studies, Tamale, 
Ghana 
 
In 2001, with funding by the Canadian International 
Development Agency through the Agricultural 
Institute of Canada’s International Twinning 

mailto:owenj@agr.gc.ca
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Partnership Program, members of CSHS joined with 
members of the Ghana Institute of Horticulturists 
(GhIH) in a project. Main goals included strengthening 
the capacity of the Institute to promote Horticulture in 
Ghana, and implementing projects to develop dry 
season vegetable production in the Upper West region, 
where the poverty level is high. The GhIH is now well 
established with more than 250 members, holding 
regular council and committee meetings, national 
public lectures and workshops, and the Institute 
publishes a scientific journal. The project held 
activities in four communities in Ghana’s Upper West 
region. Farmer Field Schools trained more than 295 
farmers, almost 45% of them women, in sustainable 
vegetable cropping techniques, compost making, 
mulching, solarization, production of neem insecticide 
and safe use and handling of pesticides. Among the 
benefits of improved vegetable production in the 
beneficiary communities are increased vegetable 
yields, soil improvement, improved access to food and 
better nutrition, and increased income from selling 
vegetables. The project’s professional exchange aspect 
has seen members of the GhIH visiting Canada to learn 
about Canadian agriculture, and members of CSHS 
traveling to Ghana to learn about tropical agriculture 
and assist in project management. The project has been 
renewed until 2011, and will incorporate some new 
activities such as the introduction of orange-fleshed 
sweet potato, improved access to credit, post-harvest 
handling and marketing of vegetables.    
 ----------------------------------- 
 
Effect of Volunteer Flax on Barley Productivity  
 
Denis Pageau and Julie Lajeunesse 
Research Farm, Agriculture and Agri-Food Canada, 
1468 St-Cyrille street, Normandin, Quebec, Canada, 
G8M 4K8 
  
Because of crop losses during flax (Linum 
usitatissimum L.) harvest, the presence of volunteer 
plants in the next production has become common.  A 
two-year test evaluated the effect of volunteer flax on 
barley (Hordeum vulgare L.) productivity.  Flax cv. 
AC Bethune was seeded at five seeding rates (0, 10, 
20, 30, 40 and 50 kg ha-1) while barley cv. Chapais 
was seeded perpendicularly to the flax row.  
Fertilization and herbicide were applied according to 
provincial recommendations.  Prior to harvest, flax 
density was evaluated by counting the number of 
plants on two randomly 0.5 m length in each plot.   
During the first year (2006), flax density ranged from 
39 to 286 plants m-2.  In 2007, the densities were much 
higher and ranged from 103 to 670 plant m-2.  In 2006, 
the grain yield of barley was not affected by volunteer 
flax for seeding rate of 10 to 40 kg ha-1.  At a seeding 
rate of 50 kg ha-1, the grain yield was significantly 
reduced by 7 % compared to the control.  Because 
volunteer flax populations were much higher in 2007, 
the effect of volunteer flax on grain yield of barley was 
more important.  Thus, at a seeding rate of 10 kg ha-1, 

the presence of flax reduced cereal grain yield by 10 
%.  However, grains yield were reduced by 17 % when 
the seeding rate of flax was 50 kg ha-1.  The presence 
of volunteer flax had no significant effect on the test 
weight and the 1000-kernel weight of barley in 2006.  
In 2007, volunteer flax significantly reduced both 
kernel weight and test weight of barley.  Those results 
suggest that low volunteer flax density had little effect 
on barley productivity.  However, when flax density is 
more important, the presence of volunteer flax can 
reduce the grain yield of the cereal. 
----------------------------------- 
 
Effect of Soil and Foliar Fe application on some 
antioxidant enzymes activity of Peanut plants in a 
calcareous soil 
 
Mahmoud Panjtandoust1, Ali Sorooshzadeh1, 
Faezeh Ghanati2, Mohammad Naghi Safarzadeh 
Vishgaee3 
1Department of Agronomy, College of Agriculture, 
Tarbiat Modares University, Tehran, Iran, P.O.Box: 
14115-336. 
2Department of Plant Biology, College of Basic 
Science, Tarbiat Modares University, Tehran, Iran, 
P.O.Box: 14115-336. 3Department of Agronomy and 
Plant Breeding, College of Agriculture, Islamic Azad 
University, Branch of Rasht, Iran. 
 
Iron deficiency is an important limiting factor in 
legume production, particularly for peanut (Arachis 
hypogaea L.), which appears to be one of the most 
susceptible crops to lime-induced iron deficiency. 
Application of iron containing chelators and acid-
fertilizers either in soil or as foliar have been 
recommended to alleviate iron-deficiency symptom. In 
the present study, these methods are compared 
together. The experiment was laid out in a 
Randomized Complete Block Design (RCBD) with 
application of four levels in each method of 
FeEDDHA application and three replications under 
field condition. For soil-application 0, 5, 10, 15 and 20 
kg ha-1 of FeEDDHA was applied as per treatment at 
the time of sowing while for foliar-application 0, 1, 2, 
3 and 4 ppm FeEDDHA was sprayed as per treatment 
on leaves at the beginning of branching as well as at 
the flowering periods. The results revealed that the 
activities of Catalase (CAT), Guaiacol peroxidase 
(POD) and Polyphenol oxidase (PPO) on iron-stressed 
leaves of peanut plants at pod-filling time increased 
when Fe was applied in the form of FeEDDHA. But 
the activity of Superoxide dismutase (SOD) decreased. 
In both methods of applications, higher doses of iron 
(4 ppm and 20 kg ha-1 of FeEDDHA) had significant 
positive effects on the activities of CAT, POD and 
PPO, but the best results were recorded with soil-
application of 20 kg ha-1 of FeEDDHA. The increased 
activities of CAT, POD and PPO indicate that they 
could play essential roles in detoxifying ROS under 
iron deficiency in peanut. Also a positive 
correlationship was observed between accumulation of 
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Fe2+ by plants and CAT, POD and PPO activities but it 
was found negative for the activity of SOD.  
----------------------------------- 
 
Effect of plant species diversity and composition on 
soil organism functional diversity in an establishing 
pasture.   
 
Michel McElroy1, Yousef a. Papadopoulos2, and 
Sina Adl1. 
1Dalhousie University, Dept. Biology, 1355 Oxford 
St., Halifax, NS B3H 4J1 Canada; 2Agriculture & 
Agrifood Canada, Nova Scotia Agricultural College, 
PO Box 550, 100-5 Haley Institute, 58 River Road, 
Truro, NS, Canada  B2N 5E3 
 
The relationships among ecosystem diversity, 
productivity, and stability are central to current 
ecological research, and links between above-ground 
and below-ground ecosystems are becoming more 
apparent. These links are of particular importance in 
agro-ecosystems, where the soil organism community 
can have significant effects on plant productivity and 
health. The main objective of this study was to 
determine the relationship between plant species 
diversity and the functional diversity of soil micro-
organisms.  Thirty-six plots were established in an 
experimental pasture seeded with a combination of 
timothy (Phleum pratense), white clover (Trifolium 
repens), Canada bluegrass (Poa compressa), reed 
canarygrass (Phalaris arundinacea), and meadow 
fescue (Festuca pratensis). Each plant combination 
was then grouped into a diversity treatment based on 
the number of plants seeded in the plot (1 to 5). Soil 
samples were taken three times over the growing 
season (early summer, late summer, and fall) 
immediately prior to grazing in 2005 and 2007.  
Bacterial activity and functional diversity, Nematodes 
and microarthropods (mites and collembolans) were 
extracted from fresh soil samples and assessed. Plant 
biomass and plant species composition were also 
determined. Functional diversity of all biological 
groups was assessed using the Shannon-Wiener index, 
while differences in diversity and abundance of soil 
groups over composition and diversity treatments were 
assessed using analysis of variance and Tukey's post-
hoc test. Multivariate methods were used to further 
investigate plant-soil links.  While plant diversity and 
composition did affect sward productivity, the 
abundance and functional diversity of soil organisms 
were generally not significantly different across 
treatments. Discriminant analysis of bacteria catabolic 
activity demonstrated that bacterial substrate use 
differed markedly across plant composition treatments, 
while the largest changes in soil fauna occurred over 
sampling dates. We conclude that the functional 
diversity and overall abundance of soil organisms may 
not be responsive to changes in plant species diversity 
nor composition in the short term, but that soil 
community composition may be affected. 

Keywords: plant community, biodiversity, soil biology, 
functional diversity, pastures. 
----------------------------------- 
 
 
Increasing forage non-structural carbohydrates 
with harvest management and proper selection of 
forage species 
 
Sophie Pelletier1, Gaëtan Tremblay1, Annick 
Bertrand1, Gilles Bélanger1, Raynald Drapeau2, 
Yves Castonguay1, Denis Pageau2 and Réal 
Michaud1 
1,2Soils and Crops Research and Development Centre, 
Agriculture and Agri-Food Canada, 12560 Hochelaga 
Blvd, Québec, Québec, Canada, G1V 2J3, 21468 St-
Cyrille street, Normandin, Québec, Canada, G1M 4K3. 
 
Forages with high non-structural carbohydrate (NSC) 
concentrations have a high palatability and they 
increase productivity and N use efficiency in dairy 
cattle. Forage NSC concentration follows a diurnal 
cycle and it is affected by forage species and growth 
periods. In this study, concentrations of NSC were 
determined for the spring growth and the summer 
regrowth of six grass species (Phalaris arundinacea 
L.; Bromus biebersteinii Roemer & J.A. Schultes; 
Bromus inermis Leyss.; Lolium arundinaceum 
(Schreb.) S.J. Darbyshire; Phleum pratense L.; Poa 
pratensis L.) and two legume species (Trifolium 
pratense L.; Medigaco sativa L.) harvested in the 
morning (AM; 08h45 ± 30 min) or in the afternoon 
(PM; 15h45 ± 30 min). In grasses, NSC = soluble 
carbohydrates (including fructans) + starch, whereas in 
legumes, NSC = soluble carbohydrates (including 
pinitol) + starch. For both growth periods and time of 
harvest, NSC concentration of red clover was 
significantly (P≤0.001) higher (114.1 mg g-1 DM) than 
that of the other forage species (76.1 mg g-1 DM). The 
ranking of the other forage species varied with the 
growth period and the time of harvest, but timothy 
always had higher NSC concentrations than reed 
canarygrass and smooth bromegrass. The time of 
harvest significantly (P≤0.001) affected forage NSC 
concentrations: for all species at both growth periods, 
PM-harvested forages had a higher NSC concentration 
(92.4 mg g-1 DM) than AM-harvested forage (69.3 
mg g-1 DM), but the extent of increase varied with 
forage species and growth period. The NSC 
concentration was significantly (P≤0.001) higher in the 
spring growth harvest (90.2 mg g-1 DM) than in the 
summer regrowth harvest (71.6 mg g-1 DM) but the 
difference varied with forage species. These results 
show the possibility of increasing forage NSC 
concentrations with a proper selection of forage 
species and harvest management. 
----------------------------------- 
 
Corn Biomass Estimation from Hyperspectral 
Measurements: Can Help Nitrogen Nutrition Index 
Determination  
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Hyperspectral remote sensing techniques have shown a 
great potential for the estimation of crop biophysical 
variables such as pigment concentration (i.e., 
chlorophyll), leaf area index (LAI), water content, and 
vegetation fraction. A recent research has focused on 
the importance of above-ground phytomass 
measurement for the evaluation of nitrogen status of 
corn canopies in the form of a nitrogen nutrition index 
(NNI) (Ziadi et al. 2008). Although considered very 
accurate, this NNI requires cumbersome destructive 
sampling and chemical analyses of corn phytomass. It 
would make it easier if corn phytomass can be 
successfully estimated remotely as a surrogate in the 
proposed model for NNI estimation. Optical indices 
designed for pigments or LAI estimations are good 
candidates for this purpose. The objective of this study 
is to investigate the relationships between spectral 
indices and either crop dry or green biomass using 
spectroradiometric data and airborne hyperspectral 
images. The latter were obtained with the Compact 
Airborne Spectrographic Imager (CASI) in different 
deployments during multiple growing seasons (2003, 
2004, 2005, and 2006) over corn fields in the 
Montérégie region (Quebec, Canada) . At the same 
time, relevant ground measurements were carried out, 
including: LAI, plant samples for biomass 
determination, spectroradiometric data, leaf samples 
for laboratory analysis (chlorophyll concentrations, 
nitrogen content). Several vegetation indices (NDVI, 
GDVI, SAVI, OSAVI, MSAVI, MTVI2) and 
chlorophyll indices (MTCI, R-M, DD, REP, 
TCARI/OSAVI) were tested for estimation of green 
and dry biomass. GDVI yielded the best relationship 
with both green and dry biomass, with R2 values are 
0.72 and 0.57, respectively. MTCI was relatively 
consistent as an estimator of green and dry biomass, 
with R2 value of 0.73 and 0.57, respectively. The red-
edge position (REP) also yielded very good 
correlations with green (0.77) and dry biomass (0.63).  
----------------------------------- 
 
Defining irrigation set points for organically-grown 
greenhouse tomato crops using growth and 
physiological responses to soil matric potential 
 

Steeve Pepin1, Martine Dorais2, Nicolas Gruyer1 
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and Agri-food Engineering, Laval University, Quebec, 
Canada, G1V 0A6; 2Agriculture and Agri-Food 
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Greenhouse tomato crops typically have high rates of 
water use. The frequent irrigation necessary to 
maximize growth and production may thus impact on 
gas diffusion (O2, CO2) and biological activity in the 
soil. To define optimal soil moisture conditions and 
examine the relationship between plant response to 
different matric potentials (�m) and soil biological 
activity, two experiments were performed in a 
commercial greenhouse (complete block design with 
three replicates). In one experiment, we compared the 
effect of two irrigation systems (drip system vs. mist 
system) on soil moisture, plant growth, yield and fruit 
quality. In a second experiment, we compared the 
effect of two irrigation set points (�m = –40 cm vs. �m 
= –100 cm; measured at 10 cm depth) on soil 
biological activity, plant growth, yield and fruit 
quality. Physiological responses (CO2 assimilation 
rate, stomatal conductance, leaf water potential, A/Q 
and A/Ci curves) to different matric potentials of plants 
grown under different irrigation treatments were 
measured 2–4 times during each of the 10-month 
growing seasons. Results from the first experiment 
showed that the irrigation system did not influence 
significantly leaf gas exchange (A, gs), plant growth 
and biomass, yield and fruit quality. The mineral 
content of fruits, leaves and stem was also similar 
between treatments. However, soil CO2 efflux was 
slightly higher under a mist system compared to a drip 
irrigation system. Similarly in the second experiment, 
there were no significant effects of the two irrigation 
thresholds (–40 cm and –100 cm) on yield and plant 
growth, except for stem diameter which was slightly 
reduced under �m = –100 cm. Soil moisture thresholds 
based on physiological parameters have been 
proposed. Results will also be discussed in terms of 
soil mineralization rate and the environmental impact 
of different irrigation regimes. 
----------------------------------- 
 
Whole Farm Illinois Soil Nitrogen Test (ISNT) 
Assessment in New York 
 
Anne Place; Quirine M. Ketterings; Dale Dewing; 
Joe Lawrence 
Nutrient Management Spear Program, Cornell 
University; Cornell Cooperative Extension of 
Delaware County; Cornell Cooperative Extension of 
Lewis County. 
 
In a recent study, only 8 of 18 second, third, or forth 
year corn (Zea mays L.) after sod and corn after 
soybean (Glycine max [L.] Merr.), were responsive to 
sidedress nitrogen (N). The Illinois Soil Nitrogen Test 
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(ISNT), with Loss-on-Ignition organic matter 
correction, accurately predicted N responsiveness for 
15 of 18 sites. This raises questions related to N 
fertilizer and/or manure needs at the whole-farm scale 
and potential for reduced fertilizer N use on dairy 
farms. A study was undertaken to (1) evaluate the 
distribution of ISNT levels across farm fields and 
whole farm acreage, (2) evaluate the impact of past 
field management on ISNT distribution levels, and (3) 
study the potential impact of implementation of an 
ISNT-based recommendation system on N fertilizer 
needs, manure management, and whole farm nutrient 
balances. Farm records such as field size, soil types, 
crop rotation, fertilizer and manure use history, and 
soil organic matter and basic fertility data will be 
analyzed for correlation with current ISNT values and 
distribution. Results of such analysis for 6 New York 
City Watershed dairy farms will be presented.  
----------------------------------- 
 
Pulvinus activity, leaf movement and leaf water use 
efficiency of Bush bean (Phaseplus vulgaris L.) 
under a hot environment 
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Engineering; and 2, Department of Horticulture, 
Faculty of Agricultural Sciences, Agricultural and 
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Pulvinus activity of Phaseolus species, in response to 
environmental stimuli, has an essential role in 
heliotropic leaf movements. Therefore, the aims of this 
study were to monitor continuous daily pulvinus 
movement and pulvinus temperature, and to evaluate 
the effects of leaf movements, on a hot day, on 
instantaneous leaf water-use efficiency (WUEi), leaf 
gas exchange and leaf temperature. Potted plants of 
Phaseolus vulgaris L. var. Provider were grown in 
Chicot sandy loam soil under well-watered condition 
in greenhouse. When the second trifoliate leaf was 
completely extended, one plant was selected to 
measure pulvinus movement using a beta-ray gauging 
(BRG) meter with a point source of thallium-204 
(204Tl). Leaf gas exchange measurements took place on 
similar leaflets of three plants at air temperature 
interval of 33-42oC by a steady-state LI-6200 
photosynthesis system. A Copper-constantan 
thermocouple was used to monitor pulvinus 
temperature. Pulvinus bending followed the daily 
circadian rhythm. Significant correlations were found 
between leaf-incident angle and stomatal conductance 
(R2 = 0.54; p < 0.01), and photosynthesis rate (R2 = 
0.84; p < 0.01). By reduction of leaf-incidence angle 
and increase of air temperature WUEi reduced. During 
the measurements, leaf temperature remained bellow 
air temperature and was a significant function of air 
temperature (r = 0.92; p < 0.01). In conclusion, 
pulvinus bending followed both light intensity and air 
temperature, and influenced leaf gas exchange. 

----------------------------------- 
 
Comparison of Plant Available Sulfur Methods on 
NY Soils 
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Sulfur (S) is one of the eighteen essential plant 
nutrients. It is required in relatively large amounts for 
processes like photosynthesis and nitrogen fixation. A 
recent survey has indicated a potential for S deficiency 
for alfalfa grown in sandy, low organic matter soils in 
New York. Current tools for S management in New 
York are limited to tissue analysis. Our objectives 
were to: 1) compare the accuracy and effectiveness of 
six S extraction methods to identify plant available S; 
and 2) compare inductively coupled plasma (ICP) 
spectrophotometer at 182 nm with a turbidimetric S 
detection method using BaCl2.2H2O and a 
spectrophotometer at 420 nm. The extraction methods 
were 0.5 M ammonium acetate + 0.25 M acetic acid, 
0.016 M potassium phosphate, 0.01 M monocalcium 
phosphate, 0.01M calcium chloride, Morgan sodium 
acetate, and Mehlich-3. Two New York soils in four 
replications were treated with six S rates (0, 28, 56, 84, 
112, and 168 kg ha-1 applied as gypsum) and incubated 
in the dark for four weeks at room temperature and 
field capacity. Initial results indicated that at S 
application levels greater than 50 lbs/acre, the 
turbidimetric method failed to measure increased S 
levels in the ammonium acetate extract. In contrast, the 
ICP test results were linearly related to S application 
rate (r2 = 0.79***) for both soils. Additional results of 
the study will be presented and discussed. 
----------------------------------- 
 
Using Whole Farm Mass Balances as a 
Management Tool on New York State Dairy Farms 
 
Caroline Rasmussen, Quirine M. Ketterings, Larry 
Chase, Karl Czymmek, and Patty Ristow 
Nutrient Management Spear Program, Cornell 
University; Department of Animal Science, Cornell 
University; ProDairy, Cornell University; Nutrient 
Management Spear Program, Cornell University. 
 
For several decades nutrient loss and accumulation and 
associated environmental degradation have been a 
concern for animal agriculture. Federal and State 
regulations apply to Concentrated Animal Feeding 
Operations (CAFOs). Although a comprehensive 
nutrient management plan (CNMP) is required for 
CAFO farms, there are currently no standards for 
performance-based evaluation of the effectiveness of 
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such CNMPs on individual farms. A study was 
undertaken to evaluate the use of annual mass nutrient 
balance assessments (N, P, and K) as a progress 
evaluation tool (over time) and as a tool to identify 
options for more effective nutrient management (farm 
to farm comparisons). The N, P and K nutrient 
balances were calculated by summing the nutrients in 
imported feeds, fertilizers, animals, and bedding, and 
subtracting exported nutrients in milk, animal and crop 
sales and manure or compost exports. Such data were 
expressed on a excess (or deficit) of N, P, or K per 
acre and per unit milk produced. Preliminary data 
showed a large range in mass balance indicators even 
within farms of similar farm size and/or production 
intensity. In general, nutrient loading (excess N, P and 
K) increases with production intensity (milk produced 
per tillable acre) and animal density. The correlation 
between production intensity and nutrient excess (lbs 
per tillable acre) was greatest for N and smaller for P 
and K. Export of forages and/or manure greatly 
impacted farm balances. Benchmarks were developed 
to provide producers with a useful tool to measure 
progress in nutrient management. Comparisons of 
benchmarks among farms of similar production 
intensity allowed for identification of management 
changes that have the potential to reduce nutrient 
losses and increase nutrient use efficiency. More 
detailed results will be presented. 
----------------------------------- 
 
A genetic analysis of weed competitive ability in 
spring wheat 
 
Todd A. Reid1, Alireza Navabi1, Donald Salmon2, 
Dean Spaner1 
1University of Alberta, Dept. Agriculture Food & 
Nutritional Science, Edmonton, AB T6G 2P5 Canada,2 
Alberta Agriculture & Rural Development, Field Crop 
Development Center, Lacombe, AB T4L 1W8 Canada 
 
Competition with weeds decreases crop yields 
globally.  Crops with improved competitive ability can 
decrease weed biomass, thereby improving yields. 
Breeding for competitive ability can be difficult as the 
selection for specific traits which contribute to 
competitive ability may result in yield losses. We 
investigated the heritability and genetic correlations of 
traits associated with competitive ability in spring 
wheat (Triticum aestivum). The widely studied ITMI 
population was used to study competitive ability in a 
high latitude (52–53ºN) wheat-growing region of 
Canada. Grain yield without weed competition and 
under experimentally sown cultivated oat competition, 
had similar heritability estimates, and was positively 
correlated with plant height, spikes per m2, and light 
capture. Grain yield was positively correlated to early 
season vigour, and negatively correlated with days to 
maturity in the competitive treatment only. Traits 
positively correlated to wheat yield were negatively 
correlated to oat yield, and visa versa.  
----------------------------------- 

 
Dialelic analysis of nine tomato (lycopersicon 
esculentum mill.) Varieties of determinated habit and 
saladet fruit type in greenhouse conditions 
 
Juan-Enrique Rodríguez-Pérez, Felipe-Jesús Muñiz-
Chavelas, Jaime Sahagún-Castellanos, Natanael 
Magaña-Lira, Juan Martínez-Solis.  
Departamento de Fitotecnia, Universidad Autónoma 
Chapingo, Chapingo, Estado de Mexico. C.P.56230   
 
To explore the genetic characteristics of nine tomato 
commercial varieties (Lycopersicon esculentum Mill.) 
of determinate growth habit and saladet fruit type, 
were made 72 dialecic crosses according to the method 
I of Griffing, with the aim to select those which may 
be suitable to be included in a breeding program. The 
offspring of the crosses were evaluated in randomized 
complete block design with three replications, in 
greenhouse conditions under a hydroponic system. The 
mesureable variables were: total fruit number, fruit 
yield, diameter and length fruit and roundness index. 
The hybrid Ws 40-40, showed the greatest general 
combinity ability for diameter and length fruit, which 
can be user for a selectiona breeding program. The 
greater especific combinity ability effecst for total fruit 
number, fruit yield, diameter and length fruit were 
shown by the crosses: Ws 26-26/Ws 40-43, Cortez / 
Ws 40-43, Cortez /Toro, Toro / Ws 40-43, Toro / 
Capaya, Yaki / Cortez, Yaki / Ws 40-40 and Ws 40-40 
/ Capaya. The values of heritability were below 28% 
indicating that these characters should be improved 
low selection systems but with limited progress. 
----------------------------------- 
 
Influence of Tillage Practices on Subsurface Nitrogen 
Emissions from Agricultural Soils 
 
Jennifer Roper1, David Burton1, Ali Madani2, Glenn 
Stratton1 
1Department of Environmental Sciences, Nova Scotia 
Agricultural College, 21 Cox Road, Truro, Nova 
Scotia, Canada, B2N 5E3; 2Department of 
Engineering, Nova Scotia Agricultural College, 39 
Cox Road, Truro, Nova Scotia, Canada, B2N 5E3 
 
The desire to increase the sustainability of agriculture 
practices in Canada has resulted in the identification 
and promotion of suites of “beneficial management 
practices”.  One of these practices is the no-tillage 
production system, where crops are direct seeded 
without the use of conventional tillage practices for 
seedbed preparation.  No-tillage systems result in 
increased soil carbon (C) storage.  In sub-humid 
ecosystems the potential of elevated nitrous oxide 
(N2O) emissions from no-tillage methods may offset 
soil C storage.  Therefore, assessing the suitability of 
no-tillage systems requires an understanding of the 
potential impacts on surrounding air and water 
resources.  To understand the potential impacts of 
tillage on nitrogen (N) dynamics in the soil profile, the 



In the collection and reproduction of plant genetic 
resources of monoecious species the sampling  
procedures should minimize the inbreeding which in 
turn is related with the decrease of the effective 
population size, the increase of the probability of gene 
extinction, etc. Two ways of sampling are: a) 
completely randomized, as in the ideal population (IP), 
and b) IP in two stages (IPTS), first selection at 
random n half-sib families, and then m random 
individuals from each selected family (and thus 
allowing for crosses between half sibs). The main 
objective of this study was to derive the effective 
population size in terms of inbreeding of IPTS 

soil profile must be considered as a three dimensional, 
heterogeneous system.  Pathways of loss include 
surface loss of N2O, as well as losses of dissolved 
NO3

- and N2O exported in tile drainage water and 
water moving to groundwater.  Therefore, a more 
complete assessment of N2O production in agricultural 
systems must account for the emissions resulting from 
loss of dissolved N2O in agricultural drainage waters 
and N2O concentrations located at various depths of 
the soil profile.  This study examined changes in C, 
NO3

- and water distribution under a no-tillage system 
and the resulting differences in the stability of NO3

- 
and accumulation of N2O in the soil profile, and loss of 
NO ( )e(f)N
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3
- and N2O in tile drainage water.  Winter 

accumulation of N
 and the contributions to the inbreeding 

coefficient from selfpollinations and from crosses of 
individuals of the same or different families. The 
considered sample size for both IPTS and IP was mn. 
It was found that N

2O in the soil profile was followed 
by late winter increased dissolved N2O emissions in 
drainage water.  Greater N2O emissions were observed 
under no-tillage management as a result of greater 
volumes of drainage water. e(f) = [4mn−2]/[m−(mn)-1+2] which 

implies that IPTS increases as m decreases; and for any 
value of n such that n > 1 N

----------------------------------- 
 e(f) reaches its maximum 

when m = 1. In the very particular case where m = n = 
1 the effective population sizes for IPTS and IP are 
equal. With respect to the inbreeding coefficients for 
the cycle 2, the one for IPTS is larger than IP’s except 
when m = 1 and n ≥ 1 (when there are no matings 
between half sibs). When m = 1 and n > 1, IPTS’s is 
smaller and in the extreme case where m = 1 and n = 1 
both coefficients are equal. Summaryzing, the 
inbreeding coefficient and the effective population size 
derived for IPTS imply that the two-stage sampling is 
better than the completely randomized only when just 
one individual is sampled from each half-sib family. 
For this case, it was also found that IP requires a 
sample 33.33 % larger than IPTS to produce the same 
inbreeding rate. 

Soil base saturation: a history of concepts and 
present day problems 
 
Donald S. Ross, Dept. of Plant and Soil Science, 
University of Vermont, Burlington, VT 
 
Base saturation is a concept developed over 100 years 
ago, at a time when neither the existence of variable 
charge nor exchangeable aluminum was recognized.  
Similar methods are still used today but their original 
intent was to completely remove exchangeable 
hydrogen, now not considered significant in the 
agronomic pH range of 5.0-7.5.  When pH-dependent 
charge was recognized, exchangeable hydrogen was 
redefined as titrateable acidity, which is simply a lime 
requirement measurement.  The saturation of the 
cation exchange capacity (CEC) with individual 
nutrient cations (Ca2+, Mg2+, or K+) is not a valid 
concept if the CEC includes a measure of titrateable 
acidity, which is common.  It may be useful for 
agronomic recommendations but likely no more useful 
than a simple lime requirement test.  The problems 
associated with base saturation are even more severe in 
acid, forest soils.  Below about pH 4.0, soluble 
aluminum does not behave as an acid and traditional 
base saturation measurements have no correlation to 
soil pH.  With all these criticisms, one might expect a 
solution but none will be offered.  

----------------------------------- 
 
 
Effect of ammonium nitrate, urea, Agrotain and 
elemental sulphur on canola seed yield and seed oil 
and protein content at Thunder Bay 
 
T. S. Sahota 
Thunder Bay Agricultural Research Station, 435 James 
St. S, Thunder Bay, Ontario, P7E 6S7, Canada 
 
Ammonium nitrate is usually considered a superior source of 
N as compared to urea. About 50% of total N in Ontario/and 
Canada was sold as urea till about initiation of this study. 
Field experiments were therefore conducted at Thunder Bay 
during 2004-2006 to compare ammonium nitrate with urea at 
0, 50, 100, 150 and 200 kg N ha-1 in canola (Cv Hyola 401), 
a crop that responds well to N application. Additional 
treatments included urea @ 100 and 150 kg N ha-1 treated 
with Agrotain (@ 5 liter per tonne of urea-all applied at 
seeding) and 20 kg elemental S ha-1 at 150 kg N ha-1 with 
both ammonium nitrate and urea. At 50 kg N ha-1, entire N 
was broadcast and raked in at seeding. N at rates higher than 
50 kg ha-1, except in the Agrotain treatments, was applied in 
two splits; half broadcast and raked in at seeding and half 
top-dressed at 3 leaf stage prior to rain. 

----------------------------------- 
 
Two-stage Sampling for Collection and Reproduction 
of Plant Genetic Resources 
 
Jaime Sahagún-Castellanos1, J. Enrique Rodríguez-
Pérez1 and Aureliano Peña-Lomelí1 
1 Instituto de Olericultura, Depto. de Fitotecnia, 
Universidad Autónoma Chapingo, Km.   
  38.5 Carretera México-Texcoco, C.P. 56230, 
Chapingo, Méx. México. Highest seed yield of 

5,156  kg ha-1 was recorded in 2005 with ammonium nitrate 
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@ 200 Kg N ha-1. Maximum seed yield of 3,807 kg ha-1 with 
urea (150 kg N ha-1) was obtained in 2004. In a relatively 
cold year (2004), ammonium nitrate and urea produced 
similar seed yields though the response to N was linear up to 
200 kg N ha-1 with ammonium nitrate and exhibited a 
diminishing trend with urea after 150 kg N ha-1. In warmer 
years (2005 and 2006), ammonium nitrate resulted in 
significantly higher seed yield than urea. Seed yield 
difference between the two fertilizers was highest in 2005 
when canola got flooded with rains after seeding. In both 
these years, increasing response to N with urea, in terms of 
absolute yield, was limited up to 100 kg N ha-1 i.e. further 
increase in N rate beyond 100 kg N ha-1 did not increase the 
seed yield. Response to ammonium nitrate was linear up to 
200 kg N ha-1 in 2005, but was restricted to 150 kg N ha-1 in 
2006 (least rainfall year). Plant counts after emergence and 
at harvest showed that urea appeared to reduce the plant 
stand. Treating urea with Agrotain did not improve seed 
yield in any of the years. Response to elemental S appeared 
to be positive but inconsistent. Canola seed oil content was 
not influenced much by the sources of N/and Agrotain or S, 
except that in 2006, oil content was 4% point higher with 
ammonium nitrate than that with urea. The oil content tended 
to decline with increasing rates of N with both the fertilizers. 
Urea produced higher seed protein content than ammonium 
nitrate (measured only in 2006), which increased with the 
increasing rates of N up to 100 kg N ha-1 and leveled off 
thereafter. 
----------------------------------- 
 
Effect of liquid dairy manure and NPK on cereals 
grain, straw and biomass yield and grain protein 
content at Thunder Bay 
T. S. Sahota 
Thunder Bay Agricultural Research Station, 435 James 
St. S, Thunder Bay, Ontario, P7E 6S7, Canada  
 
Ontario Ministry of Agriculture, Food and Rural Affairs 
(OMAFRA), Ontario, Canada, recommends that when 
planning the fertilizer rates for crop production, contribution 
of nutrients through manure application should be deducted 
from the fertilizer program. Manure is more than just 
nutrients and agricultural systems are more complex than 
simple arithmetic. Local farmers thought that it paid to apply 
manure with recommended rates of fertilizers without any 
nutrient deductions. Therefore an experiment to study the 
effect of manure alone, manure + recommended NPK 
fertilizers (without any deductions), manure + recommended 
NPK fertilizers (deducting N contribution from manure) and 
manure + recommended NPK fertilizers (deducting NPK 
contribution from manure) on three spring cereals-barley (Cv 
Chapais), oats (Cv AC Rigodon) and wheat (Cv Sable) was 
conducted during 2005-2007. Liquid dairy manure was 
applied (and turned down into the soil within a day) in the 
fall @ 50, 40, and 41.5 tonne ha-1 in 2004, 2005, and 2006, 
respectively. At these rates, manure contributed 57.5, 57.6, 
and 53.1 kg N ha-1, 37.5, 21.9, and 34.2 kg P O  ha-1, and 
154.0, 108.9, and 76.8 kg K O ha-1. 70 kg N ha-1 was 
considered as a standard rate and P and K were applied as 
per soil tests. Manure was able to meet K requirements of the 
cereals during all the years and P requirements during two 
(2005 and 2006) out of three years. Since the interaction 
between the two factors under study was not significant in 
any of the years, only main effects are presented. Highest 
grain (4,080 kg ha-1), straw (5,932 kg ha-1) and biomass 
(10,012 kg ha-1) yields were obtained with manure + NPK 
(full rates without any deductions) and lowest with manure 

alone (3,337, 4,478, and 7,815 kg ha-1, respectively). Grain 
yields with applied rates of N or NPK adjusted for nutrient(s) 
contribution from manure, were almost the same (~3,560 kg 
ha-1), whereas straw and biomass yields were lower with 
adjusted NPK rates as compared to adjusted N rate alone. 
Grain protein content was highest (13.5%) with manure + 
NPK (full rates without any adjustment for contribution from 
manure) and did not vary with other treatments (12.1-
12.3%). It is observed that the protein premium alone, 
especially in wheat, could meet the cost of extra N applied 
with manure. Additional grain and straw yield from such an 
application could be a bonus. On an average, over three 
years, wheat (3,771 kg ha-1) and oats (3,748 kg ha-1) 
produced similar but higher grain yield than barley (3,384 kg 
ha-1). Wheat had the highest straw (6,102 kg ha-1) and 
biomass yield (9,873 kg ha-1). Grain protein content was 
higher in wheat (14.6%) than barley (11.9%) and oats 
(11.0%). 
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Response of rainfed alfalfa to N, K, S and B at Thunder 
Bay 
 
T. S. Sahota 
Thunder Bay Agricultural Research Station, 435 James St. S, 
Thunder Bay, Ontario, P7E 6S7, Canada 
 
Nitrogen (N) application is generally not recommended for 
alfalfa production. However, in cold springs, as is the case in 
Northwestern Ontario, and in cases such as low soil sulphur 
restricting nodule activity, N application to alfalfa could be 
beneficial. Potassium (K) and boron (B) are also considered 
important for alfalfa production. Field experiments were 
therefore conducted at Thunder Bay during 2004-2007 to 
study the effect of N (from ammonium sulphate, ammonium 
nitrate and urea), K, S and B on yield and feed quality of 
alfalfa. In the first harvest year (2005), ammonium sulphate 
(mean over 15 and 30 kg N ha-1) produced 1,142 kg ha-1, 
1,101 kg ha-1, and 1,456 kg ha-1 higher dry matter yield from 
two cuts as compared to check (no N), ammonium nitrate 
and urea. In the year 2, additional yield from ammonium 
sulphate as compared to ammonium nitrate and urea came 
down to 455 kg ha-1 and 1,012 kg ha-1, respectively. In year 3 
(2007), there was no significant difference in alfalfa yield 
with the three N fertilizers. Response of alfalfa to N source 
appeared to be related to total rainfall during the growing 
season (May-August; 383, 310, and 222mm in 2005, 2006 
and 2007, respectively) – maximum response in a year with 
an adequate seasonal rainfall and no response in a dry year. 
Application of ammonium sulphate to alfalfa increased 
protein content up to 3% point in the first cut and by ~1.5% 
point in the second cut during 2005 and 2006. Favourable 
effect of ammonium sulphate on protein content of alfalfa in 
both the cuts was reduced to ~1-2% point in 2007. Increasing 
rate of N application from 15 to 30 kg ha-1 improved alfalfa 
yields in one out of three years, but invariably increased the 
protein content. Boron did not always increase alfalfa yield, 
but improved alfalfa protein content. Positive effect of B on 
alfalfa yield was better marked with ammonium sulphate 
than with other fertilizers. Averaged over three harvest years, 
application of ammonium sulphate @ 30 kg N ha-1 (that also 
supplied 34 kg S) + B @ 1.125 kg ha-1 resulted in net 
additional gain of $560 ha-1 and $8.17 per dollar investment 
in ammonium sulphate (N and S) and B as compared to 
absolute control (no N, S or B). Increasing application of B 
from 1.125 to 2.25 kg ha-1, with ammonium sulphate @ 30 
kg N ha-1, increased the net additional gain to $800 ha-1 
($10.21 per dollar investment in N, S and B). In another 
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experiment, during 2004-2007, K response to alfalfa 
exhibited a diminishing trend after 70 kg K O ha-1. Response 
to S was linear up to 30 kg ha-1. In this experiment, S was 
applied through ammonium sulphate and elemental S in 
alternate years (1 seeding and 3 harvest years). 

2

----------------------------------- 
 
Evaluation of various tillage systems in barley-
soybean-barley rotation 
 
T. S. Sahota 
Thunder Bay Agricultural Research Station, 435 James 
St. S, Thunder Bay, Ontario, P7E 6S7, Canada 
 
Earlier work at Thunder Bay showed that the effect of tillage varied 
with the previous crop (legume or cereal). Elsewhere in Canada, 
mostly 3 tillage systems (zero, conventional and chisel plowing) 
have been compared. Field experiments were conducted at Thunder 
Bay during 2004-2007 to evaluate the aforesaid tillage systems vis-
à-vis some other tillage systems, such as disking alone either in fall 
or in spring or both in fall and spring, disking in fall followed by 
ridging, sub-soiling in fall and disking/and cultivation before 
seeding etc. (11 treatments in total) in barley-soybean-barley 
rotation. Two sets of experiments were conducted; one after clover 
and another after oats. Treatment effects were almost similar for 
both the sets indicating that tillage effect was independent of the 
previous crop. Therefore, only mean results over the two sets are 
presented. In year 1 (2005), barley grain yield was 33.3% higher 
after clover than after oats. In year 2, soybean yield was 26.3% 
higher after oats-barley than after clover-barley. By 2007 (year 3), 
rotation effect seemed to level off; barley grain yield was only ~5% 
higher after clover-barley-soybean than after oats-barley-soybean. In 
year 1, various tillage systems had no significant effect on the grain 
yield of barley. However, one disking in fall followed by spring 
disking and cultivation, before seeding, had an advantage over other 
treatments in grain yield. In year 2, maximum soybean grain yield 
was obtained with fall plowing, spring disking, cultivation and 
seeding and minimum yield with zero tillage. This was probably 
more due to a poor crop stand in zero tilled plots. Second best 
treatment in soybean grain yield was two disking in spring followed 
by cultivation and seeding. In year 3, fall ridging (snow trapping in a 
low snow fall year?) after disking followed by spring disking and 
cultivation before seeding gave the highest barley grain yield (6,211 
kg ha-1), which was 901 kg ha-1 higher than that with the 
conventional tillage (fall plowing, spring disking and cultivation). 
Other treatments that produced higher yield than conventional tillage 
were those involving either fall chisel plowing or a couple of 
diskings either in spring or one disking each in fall and spring 
followed by cultivation before seeding. No till-direct seeding 
resulted in the lowest barley grain yield (4,444 kg ha-1). The new 
tillage systems, except the ones involving ridging, resulted in 25-
60% saving in time and 24-50% saving in fuel as compared to the 
conventional tillage without any loss in overall grain yields from the 
two crops. Soil analysis (0-15cm), at the end of the three crop 
seasons in the set after clover, revealed that organic matter and 
available Ca, Mg, P, K, Na, Fe and Cu were the lowest and available 
Mn the highest with zero tillage. Availability of Al, S, Zn, and B did 
not appear to be influenced by the tillage systems.  

----------------------------------- 
 
Optimum seed rate for feed and malting spring 
barley varieties for Northwestern Ontario 
 
T. S. Sahota 
Thunder Bay Agricultural Research Station, 435 James 
St. S, Thunder Bay, Ontario, P7E 6S7, Canada 
 
Ontario Ministry of Agriculture, Food and Rural Affairs 
(OMAFRA), Ontario, Canada, recommends 250-350 
seeds/m2 (average 300 seeds/m2). Isolated drop out Chapais 

barley seeds from the drill were observed to produce up to 50 
tillers per plant at Thunder Bay in 2004. Varieties with 
different tillering capacity could have different optimum 
seeding rates. An experiment was therefore conducted at 
Thunder Bay during 2005-2007 with 5 barley varieties (3 
feed-Chapais, Brucefield, and AC Klinck and 2 malting-
Legacy and Conlon) at 3 different seeding rates (75% of 
recommended, 100% of recommended, and 125% of 
recommended). Brucefield gave higher grain yield than 
Chapais and AC Klinck only in one out of three years. 
Legacy equaled Chapais, Brucefield, and AC Klinck in grain 
yield only in one out of three years. Conlon produced lowest 
grain yield in all the years. AC Klinck excelled in straw 
(5,501 kg ha-1 - mean over 3 years) and biomass yield (9,767 
kg ha-1 - mean over 3 years) during all the years. On an 
average, over 3 years, (i) grain yields were in the order of 
AC Klinck (4,266 kg ha-1) = Chapais (4,323 kg ha-1) = 
Brucefield (4,358 kg ha-1) > Legacy (3,692 kg ha-1) = Conlon 
(3,614 kg ha-1), and (ii) grain protein content was higher in 
Brucefield (12.7%) and Conlon (12.6%) than in 
Chapais/Legacy (11.8%) and AC Klinck (11.3%). Only in 
one out of three years, reducing seeding rates by 25% from 
the recommended significantly lowered the grain yield (by 
9%). In none of the years, increasing seeding rates by 25% 
from the recommended one significantly improved the grain 
yield. On an average, over 3 years, grain yields with 75%, 
100%, and 125% of recommended seed rates were 3,883 kg 
ha-1, 4,098 kg ha-1, and 4,171 kg ha-1, respectively. Lowering 
seed rate (by 25% from the recommended) tended to 
improve the grain protein content. Interaction between 
varieties and seed rates was not significant in any of the 
years. This means that same seed rate could be used for all 
barley varieties evaluated in this experiment. 

----------------------------------- 
 
Effect of ammonium nitrate, urea, and Agrotain on 
silage corn yield and feed quality at Thunder Bay 
 
T. S. Sahota 
Thunder Bay Agricultural Research Station, 435 James 
St. S, Thunder Bay, Ontario, P7E 6S7, Canada . 
 
Silage corn was added to the cropping systems by Thunder 
Bay growers from 2004 onwards after a long gap. However, 
there was a lack of information on the effect of sources or 
rates of N application for silage corn production in the 
Northwestern Ontario. Field experiments were therefore 
conducted on silage corn at Thunder Bay, during 2004-2006, 
to study comparative performance of ammonium nitrate, 
urea and urea treated with Agrotain (@ 5 liter per tonne of 
urea) at different rates (0, 50, 100 and 150 kg N ha-1) in dairy 
manure applied fields. Additional treatments included 
adjustment of N contribution from manure at 50, 100 and 
150 kg fertilizer(s) N ha-1. At 50 kg N ha-1, entire N was 
broadcast and raked in at seeding. N at rates higher than 50 
kg ha-1, except in the Agrotain treatments (all N applied at 
seeding), was applied in two splits; half broadcast and raked 
in at seeding and half top-dressed at knee high stage prior to 
rain. There was no significant difference in the fresh and dry 
matter yield of silage corn with ammonium nitrate, urea and 
urea treated with Agrotain in any of the years. In a relatively 
cold and wet year (2004), when corn followed clover, N 
application at different rates did not increase the silage corn 
yield as compared to the check (no N). In what appeared to 
be a normal year (2005) for corn, application of N @ 100 kg 
ha-1, but not @ 50 kg ha-1, significantly increased the fresh or 
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dry matter yield of silage corn over no application of N. 
Rates above 100 kg N ha-1 had no additional yield advantage. 
At 150 kg fertilizer N ha-1, adjusting N contribution from 
manure didn’t impact yields in 2005, but did so in 2006, 
though with this treatment silage corn yield in 2005 tended 
to be lower than that with 100 kg fertilizer N ha-1 (without 
adjusting N contribution from the manure). In two out of 
three years, protein content in silage corn was higher with 
the application of urea than that with ammonium nitrate or 
urea treated with Agrotain. Application of N, especially at 
the highest rate (150 kg N ha-1), tended to increase the 
protein content and lower the fiber content in silage corn as 
compared to check (no N). 

----------------------------------- 
 
Screening Wild Native Roses for Rose hip 
Production and Health Properties 
 
Kevin Sanderson1, Shawna MacKinnon2 and Sylvia 
Wyand1 

1Agriculture and Agri-Food Canada, Crops and 
Livestock Research Centre, Charlottetown, PE, 
Canada C1A 4N6 and 2NRC-Institute for Marine 
Biosciences, Halifax, NS, Canada B3H 3Z1 
 
Wild native roses of the genus Rosa are abundantly 
found throughout Atlantic Canada. In 2005, we 
established a replicated trial at the Harrington 
Research Farm on sandy to loamy sand Orthic Podzol 
soils to evaluate wild roses obtained by cuttings from 
26 sites throughout Prince Edward Island. Wild roses 
from each site were identified either as R. carolina, R. 
virginiana or R. carolina x R. virginiana. Across sites, 
hip yield ranged from 76 to 852 kg ha-1 and 14 to 1044 
kg ha-1 in 2006 and 2007, respectively. The wild rose 
selection from site 26, identified as R. virginiana, had 
the highest yield in both years and was double that of 
any other site tested. Site 26 and site 141 had the 
largest mean hip weight (1.74g) in 2007. In 2007, two 
years after planting, mean plant height ranged from 26 
to 83 cm and overall plant spread ranged from 60 to 
140 cm. The total carotenoid content of rose hips 
collected in the 2006 season, as determined by HPLC 
analysis, was 3.50, 2.20 3.37, 4.04 and 3.92 mg g-1 
DW for Sites 25, 26, 28, 33 and 143, respectively. 
Similarly in 2006, the total 
phenolic content, determined by the Folin Ciocalteau 
method, was 23.4, 28.7, 15.3, 37.9 and 25.9 mg GAE 
g-1 DW for the same 5 sites, respectively. Information 
from this trial will be used to identify potential wild 
native rose selections with suitable attributes for 
commercial rose hip production and health properties. 
----------------------------------- 
 
Seasonal and Herbicidal Effects on Weed 
Infestation in Wild Blueberry 
  
Shaun Sharpe1, David Percival1, Nathan Boyd1, 
Gordon Brewster1, and Qamar Zaman2 
1Department of Environmental Science , Nova Scotia 
Agricultural College, P.O. Box 550, Truro, NS, 
B2N5E3, Canada; 2Department of Engineering , Nova 

Scotia Agricultural College, P.O. Box 550, Truro, NS, 
B2N5E3, Canada 
 
Weed populations are a major limiting factor on the 
production of wild blueberries, competing for light, 
moisture, space and nutrients.  To assess the impact of 
existing pre- and post emergence herbicides on 
vegetation dynamics, a field experiment was 
conducted at two commercial fields in Nova Scotia 
during 2006 and 2007.  The herbicides used were 
applied at label rates and treatments consisted of: (1) 
no herbicide application, (2) application of Velpar®, 
(3) application of Venture®, (4) application of 
Velpar® and Venture®.  Plot uniformity was 
measured using a 15 cm diameter circular quadrat, 16 
times within a plot, over 4 timings in the crop year of 
production.  The most frequently occurring 
uncontrolled weeds were bunchberry (41.3% 
infestation maximum) (no significant treatment or 
timing effect), sheep sorrel (70.3%) (significant 
treatment and timing effect at one site, an interaction at 
the other) and moss (48.0%) (significant timing effect 
at both sites).  Goldenrod, poverty oat and wood rush 
primarily occurred in control plots.  Cow wheat plot 
uniformity was highest within the Velpar® and 
Venture® treatment.  Upon comparing these results to 
those of McCully et al. (1986) and Jensen and 
Sampson (2001), increases in cow wheat and sheep 
sorrel plot uniformity was observed.  Given the hemi-
parasitic nature of cow wheat, further examination is 
required on: (1) the impact on wild blueberry growth 
and productivity and (2) the interaction with weeds as 
well as possible triangular relationships. 
----------------------------------- 
 
Using Remote Sensing and Modeling to Estimate 
Gross Primary Productivity in Humid-Temperate 
Pastures 
 
Howard Skinner1, Tagir Gilmanov2, and Bruce 
Wylie3

 
1USDA-ARS, Building 3702 Curtin Road, University 
Park, PA 16802, Email: 
howard.skinner@ars.usda.gov, 2 Dep. Biology & 
Microbiology, South Dakota State University, Box 
2207B, Brookings, SD, 57007, 3Contactor to the 
USGS EROS, Sioux Falls, SD 57198. 
 
A complete understanding of the terrestrial carbon 
budget requires local and regional information on the 
carbon dynamics of individual biomes. The purpose of 
this research was to combine information from 
micrometeorology, modeling, and satellite-based 
Normalized Difference Vegetation Index (NDVI) data 
to provide a basis for estimating gross primary 
productivity (GPP) across grazed pastures in the 
northeastern USA. Eddy covariance systems have 
continuously collected carbon dioxide flux data on two 
pastures in central Pennsylvania since January 2003. 
Light curve analysis and relationships between 
nighttime temperature and flux were used to partition 
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2003 data into GPP and ecosystem respiration. Bi-
weekly Moderate Resolution Imaging 
Spectroradiometer (MODIS) NDVI estimates were 
obtained for each pasture in 2003. In addition, a 
pasture simulation model was run for each pasture to 
obtain estimates of GPP, forage yield, and soil 
moisture stress. Results were combined across pastures 
and model- and NDVI-estimated GPP were compared 
with bi-weekly averaged GPP from eddy covariance 
measurements. Both the model- and NDVI-based 
estimates were able to reasonably track seasonal 
changes in measured GPP with some exceptions. The 
model tended to overestimate GPP during May and 
September but underestimated GPP in July and 
August. NDVI estimates tended to be higher than 
observed GPP during spring green-up and again in 
December but lower in May. Estimates of annual GPP 
were 4918 g CO2 m-2 for eddy covariance, 5050 g CO2 
m-2 for the model and 5168 g CO2 m-2 for NDVI. 
Modeling and remote sensing successfully predicted 
annual GPP of humid-temperate pastures to within 3 to 
5% of observed values and were able to accurately 
capture seasonal flux dynamics.  Used in combination, 
remote sensing and modeling have the potential to 
provide a powerful tool for extrapolating eddy 
covariance measurements from individual pastures to 
whole-farm and larger scales. 
----------------------------------- 
 
Integrated use of Cattle Manure and Nitrogen for  
Maize odder Production 
Soothar Mohan  
Sindh Agriculture University, Tandojam, 70060, Sindh,  
Pakistan.                                            
 
The well managed application of animal manures to 
soil enables their nutrient and organic matter content to 
be used to help meet crop nutrient requirements, and to 
maintain soil quality. In Pakistan, organic materials 
such as crop residues, farmyard manure, composts, etc. 
are available in abundance but are not fully exploited 
for various reasons. The field experiment was 
conducted at Students’ Experimental Farm, Sindh 
Agriculture University Tandojam, Pakistan to assess 
the maize growth and fodder yield under varying 
combinations of organic manure (Cattle Manure (CM) 
at the rate of 10, 20 and 30 tons ha-1) and inorganic 
nitrogen levels (0, 60, 90, 120 and 150 kg N ha-1). The 
results revealed that all the maize plant parameters 
were significantly affected with the incorporation of 
CM and nitrogen levels. The tall plants, maximum 
stem girth, more green leaves and highest maize fodder 
yield were achieved with the application of 120 kg N 
ha-1 with combination of 20 t ha-1 CM. It was 
concluded that the inorganic nitrogen application is the 
common practice of the farmers, but if, farmyard 
manure will be supplemented there is significant 
increase in maize fodder yield. Organic manures also 
can be a good alternative to chemical fertilizers in 
cultivation. Use of organic manure is generally seen as 
a key issue for soil health and sustainability both, in 

terms of maintaining the amount of soil organic matter 
and in terms of supplying important micronutrients. 
----------------------------------- 
 
Effect of Soil and Foliar Application of Iron on 
Peanut (Arachis hypogaea L.) grown on calcareous 
soil 
 
Mahmoud Panjtandoust1, Ali Soroshzadeh1, Faezeh 
Ghanati2 
1Department of Agronomy, College of Agriculture, 
Tarbiat Tarbiat Modares University, Tehran, Iran, 
P.O.Box: 14115-336; 2Department of Plant Science, 
College of Basic Science, Tarbiat Modares University, 
Tehran, Iran, P.O.Box: 14115-336. 
 
The objective of the present study was to compare the 
effect of foliar and soil application of iron on some 
biochemical parameters of peanut (Arachis hypogaea 
L.) grown on calcareous soil. The experiment was laid 
out in a Randomized Complete Block Design (RCBD) 
with application of five levels of Chelated iron (as 
FeEDDHA) by two methods (foliar and soil) and three 
replications under field condition. In soil-application, 
iron was applied to soil at a rate of 0, 5, 10, 15 and 20 
kg of FeEDDHA  per hectare at the time of sowing 
while in foliar-application 0, 1, 2, 3 and 4 ppm of 
FeEDDHA was sprayed on leaves at the beginning of 
branching as well as at the flowering periods. The 
results showed that in both methods of applications, 
higher doses of iron (4 ppm and 20 kg) had significant 
positive effects on the content of flavonoids, 
anthocyanin, chlorophyll, lignin and Fe2+. A positive 
correlationship was observed between accumulation of 
Fe2+ in plants and all measured parameters. Soil-
application of FeEDDHA especially at 20 kg per 
hectare had a significant better effect on all measured 
factors than the foliar- application 
----------------------------------- 
 
CRP, CREP or Biofuel Production – Which is the 
most Profitable? 
 
Carrie Spehar1, Patrick Drohan2 and Douglas 
Miller3 
1 Penn State MGIS Program 209 Simpson Road, 
Bulger, PA 15019, USA;  2 Department of Crop and 
Soil Sciences, The Pennsylvania State University, 116 
Ag Sci Ind Bldg, University Park, PA 16802-3504, 
USA; 3 The Pennsylvania State University, Earth and 
Environmental Systems Institute, 2217 Earth-
Engineering Sciences Building, University Park, PA 
16802, USA 
 
Farmers in Pennsylvania with land enrolled in the 
Conservation Reserve Program (CRP) or Conservation 
Reserve Enhancement Program (CREP) are currently 
evaluating whether it is economical for them to 
maintain their CRP/CREP leases or switch these lands 
into biofuels production (corn or switchgrass). Not 
renewing CRP/CREP leases and placing these lands 
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into production could jeopardize the benefits 
Pennsylvania has gained from these conservation 
programs over the years including decreased soil 
erosion, improved stream water quality, and increased 
wildlife habitat. We conducted a geospatial analysis of 
CRP/CREP lands in Pennsylvania to derive soil 
limitations and potential yield in order to determine the 
cost of growing corn, switchgrass or leaving land 
enrolled in the CRP/CREP program. Data on potential 
yields for corn and interpolated values for switchgrass 
were derived from data available in the USDA-NRCS 
Soil Ratings for Plant Growth (SRPG) dataset.  The 
results of this analysis will ultimately form the basis 
for an interactive web map-based decision support tool 
designed for farmers that will provide them with the 
expert guidance needed to make the decision to leave 
their land enrolled in CRP/CREP or to place it back in 
production with switchgrass or corn. Prototype 
storyboards of this system will be provided in the 
presentation. 
----------------------------------- 
 
Past and future phosphorus balances for 
agricultural cropland in New York State 
 
Sheryl Swink1; Quirine Ketterings1; Larry Chase2; 
Johan Mekken3; and Karl Czymmek4 
1Nutrient Management Spear Program, Department of 
Crop and Soil Sciences, Cornell University, Ithaca, 
NY 14853; 2Department of Animal Science, Cornell 
University, Ithaca, NY 14853; 3Larenstein University 
of Professional Education, Wageningen, The 
Netherlands; 4PRODAIRY, Department of Animal 
Science, Cornell University, Ithaca, NY 14853. 
 
Cropland phosphorus (P) balances, combined with soil 
P assessments, are illustrative of both challenges and 
opportunities for long-term sustainability of cropland 
management at the farm, county, and state scales. New 
York State has a large dairy industry resulting in large 
quantities of manure P being applied to cropland. 
When manure is applied to meet crop nitrogen (N) 
needs, P levels will increase and it is therefore not 
surprising that in the 2002-2006 assessment of soil 
samples submitted to the Cornell Nutrient Analysis 
Laboratory, 45% tested above the agronomic critical 
value for crop response. Our objectives were to (1) 
estimate state, regional and county-level cropland P 
balances for New York in 2002 (based on the most 
recent U.S. Census of Agriculture), (2) evaluate P 
balance trends over time (1987, 1992, 1997 and 2002), 
and (3) quantify the impact of improved herd nutrition 
and reduced fertilizer use on cropland P balances. We 
applied the methodology of the Mid-Atlantic Regional 
Water Program, using animal inventory and harvested 
crop and cropland data from the Census of Agriculture 
and New York Agricultural Statistics Annual Bulletins 
as well as annual state and county level farm-use 
fertilizer sales data. Results indicate a downward trend 
in the New York State P balance due to a decline in the 
use of P-containing fertilizers since 2000. In addition, 

improvements in dairy herd nutrition (reduced P 
excretion) and increases in yield in 2006 (as compared 
to 2002) had a considerable impact on the overall P 
balance. More detailed results will be presented.  
----------------------------------- 
 
Production of Novel High Quality Growing Media 
from Composted Pulp Mill Biosolids 
 
S. Thissaverasingan1, D.H. Lynch1, N. Goodyear1, 
H. Li1  
1 Department of Plant and Animal Science, Nova 
Scotia Agricultural College, P.O. Box 550, Truro, NS 
B2N 5E3. 
 
Intensive high-value agriculture and horticultural 
sectors are in need of organic amendments to 
substitute for limited supplies of traditional 
amendments such as manures, bark, and peat moss. 
Despite numerous experiments by horticultural 
industries, successful replacement of peat or peat moss 
in commercial greenhouse growing media has 
remained elusive. The aim of this study is to determine 
the horticultural suitability of composted pulp mill 
biosolids (PMB) as a replacement for peat. We 
compared two PMB composts, Clarendon and 
Mirmachi, both in various forms including raw, 
dehydrated-not screened, and dehydrated-screened.  
With the exception of the raw compost, the compost 
treatments were mixed with 0, 50 and 75% peat (v/v) 
to generate growing media blends. Ongoing analyses 
to examine the effect of PMB compost source, 
treatment and media blend physio-chemical(pH, EC, 
Ash, Total N and C, bulk density, D.O.C, Mineral N) 
and biological properties (microbial biomass) 
compared with that of peat and standard growing 
media (Promix). Interim results suggest that the PMB 
composts have a pH ranging from 4 to 7 and are 
relatively higher in ash - the numbers ranges from 3.4 
to 5.85 than that of either peat or Promix. Composts 
mixed with 75% peat have a higher organic matter 
content (54.2 and 60.2 % respectively for Clarendon 
and Mirmachi) compared with the other compost 
treatments. The research is ongoing and the results of 
the analysis will be presented later.  
----------------------------------- 

Abnormal Corn Ears  
 
Peter Thomison and Allen Geyer 
Horticulture and Crop Science Department, The Ohio 
State University, Columbus, OH 43210 
 
Farmers frequently encounter abnormal corn ears in 
their fields when the crop experiences a major stress, 
such as drought, temperature extremes, disease and 
insect injury, or misapplied chemicals. These 
abnormalities often affect yield and grain quality 
adversely. In this poster, ten abnormal corn ears with 
distinct symptoms and causes are highlighted. The 
purpose of the poster is to help corn growers and 
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agricultural professionals diagnose various ear 
disorders. 
----------------------------------- 

Testing a seedling emergence model for wheat 

H. Wang1,2, H. Cutforth1, T. McCaig1, G. McLeod1,  
R. M. DePauw1, K. Brandt1, and P. R. Bullock3 

1Semiarid Prairie Agricultural Research Centre, 
Agriculture and Agri-Food Canada, Box 1030, Swift 
Current, SK S9H 3X2, Canada; 2Corresponding 
author. (e-mail: wangh@agr.gc.ca); 3Department of 
Soil Science, University of Manitoba, 362 Ellis 
Building, Winnipeg, Manitoba, Canada R3T 2N2, 
Canada 
 
The timing of seedling emergence influences the 
success of wheat (Triticum aestivum L.) production, 
especially when grown under suboptimum conditions. 
Understanding and predicting seedling emergence may 
help us choose and schedule appropriate crop 
management. In a previous study, Wang et al. (2008) 
incorporated a seedling emergence module (Beta 
function) developed by Jame and Cutforth (2004) into 
the Cropping System Model of The Decision Support 
System for Agrotechnology Transfer (DSSAT-CSM). 
The modified model significantly improved the 
simulation of seedling emergence dates of spring 
wheat (cv. Thatcher) grown at 24 sites across North 
America from 1930 to 1954. The objective of this 
study was to further test the model using data from 
historical and recent studies conducted in North 
America. These studies were: 1) a seeding date study 
at Moro, OR. from 1924 to 1927 using an old cultivar, 
Marquis (released in 1907), 2) a phenology study 
conducted at nine sites across Canada from 1953 to 
1962 using Marquis, 3) a series of experiments 
conducted at Swift Current, SK. from 1989 to 1995 
with different seeding dates or water treatments using 
three intermediate cultivars released from 1969 to 
1981, and 4) two physiology studies conducted at 
Swift Current, SK. from 1998 to 2006 using 6-15 old, 
intermediate and newly released (e.g. AC Barrie 
released in 1994 and Snowbird released in 2004) 
cultivars and genotypes. Results showed that there was 
no genotypic difference in timing of seedling 
emergence among old, intermediate and new spring 
wheat cultivars grown in North America. In 
consistence with the previous study, using the Beta 
function module with calculated hourly air temperature 
without moisture effect improved simulation of days 
from seeding to seedling emergence compared to that 
using the original module of DSSAT-CSM. 
----------------------------------- 
 
Performance of Dualex in summer wheat (Triticum 
aestivum L.) for nitrogen status assessment, yield 
prediction and estimation of soil nitrate content 

Nicolas Tremblay, Zhijie Wang, Carl Bélec 
Agriculture and Agri-Food Canada, 430 Gouin Blvd, 
Saint-Jean-sur-Richelieu, Quebec, J3B 3E6, Canada 
 
Abstract: Dualex and SPAD readings were made in a 
wheat experiment in order to compare their respective 
performance in assessing leaf nitrogen (N) 
concentration, soil NO3-N levels, and in predicting 
grain yield. The experiment included different N rates 
in 2005 and 2006 in the Montérégie region of Quebec, 
Canada. Dualex readings correlated negatively with 
SPAD readings, leaf N concentration, soil NO3-N 
content and wheat grain yield. SPAD and combined 
SPAD and Dualex information were linearly related to 
N application rate, but no effect of N application rate 
was found for individual Dualex parameter. However, 
highly significant year influences were observed on 
both SPAD and Dualex readings. It was also capable 
of indirect evaluation of in-season soil NO3-N 
accumulation and the prediction of wheat yield, but 
more so when Dualex and SPAD values were 
considered together in the form of a Chl/Phen ratio.  
----------------------------------- 
 
Nitrogen utilization of swine manure compost in 
production of processing sweet corn 
 
Q. Wang (Qingguo)  and T.Q. Zhang 
Greenhouse and Processing Crops Research Centre, 
Agriculture and Agri-Food Canada, 2585 County Road 
20, Harrow, Ontario, N0R 1G0, Canada 
 
Compost has increasingly become a valuable source 
providing crop nutrients, especially in organic 
production systems. However, nitrogen (N) supplying 
capacity and the environmental impacts of compost 
application remain uncertain and often vary, depending 
on the source and additives during composting. A field 
study was carried out to evaluate the effects of liquid 
swine manure - wheat straw compost on yield and N 
use of processing sweet corn (Zea mays L.) and post 
harvest soil residual N in a loamy sand soil from 2006 
to 2007. Compost was applied at rates containing 0 to 
470 kg N ha-1. Sweet corn marketable yield responded 
quadratically to compost N applied, with 319 kg N ha-1 
required to produce the maximum marketable yield of 
15.8 Mg ha-1, in 2006. In 2007, however, marketable 
yield increased linearly with the rate of compost N 
applied. Each kg of compost N added increased 
marketable yield 0.022 Mg ha-1. Both aboveground 
total N uptake and N removals followed the similar 
patterns to marketable yield. At the maximum 
marketable yield, compost N removal efficiency (N in 
harvested cob per unit of total N applied) was averaged 
at 12.7% and recovery efficiency (increase in N uptake 
relative to sweet corn grown without compost) at 6%. 
Compost application increased cob length in 2006 and 
cob diameter in 2007.  Increases of soil residual N 
caused by compost addition were subtle after harvest 
in both years. Strategies must be developed to enhance 
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compost N use efficiency for crops with short-growing 
season.     
----------------------------------- 
 
Distribution of phenolic and antioxidant capacity of 
strawberry fruit parts 
 
Ying Wang1,2 , Djamila Rekika1, Marie Thérèse 
Charles1, Rong Tsao3, Raymond Yang3, Wenxuan 
Dong2 and Shahrokh Khanizadeh1,* 
1 Horticultural Research and Development Centre, 
Agriculture and Agri-Food Canada, 430 Blvd. Gouin, 
St-Jean-Sur-Richelieu, QC, Canada, J3B 3E6; 2 
College of Horticulture, Shenyang Agricultural 
University, 120 Road, Dongling Street Shenyang, 
Liaoning province, P. R. China, 110161; 3 Guelph 
Food Research Centre, Agriculture and Agri-Food 
Canada, Food 93 Stone Road West, Guelph, ON, 
Canada, N1G 5C9.  
* Corresponding author 
 
Gray mold rot, caused by Botrytis cinerea Pers. ex Fr., 
is an important disease of strawberries in all area of 
production. The fungus can be isolated from senescent 
petals, stamens, and calyces of marketable fruit. 
Disease incidence and susceptibility to B. cinerea are 
dependent on several factors including cultural 
practices, pre-harvest condition, maturity, and post-
harvest handling, but the most important factor being 
genetic variability. Strawberries with raised necks and 
reflexed spetals seem to have a better resistance to 
gray mold. Resistance of strawberries to gray mold rot 
was also associated to specific phenolics and to their 
antioxidant capacity. The objectives of this research 
were to study the phenolic composition (PC) and the 
antioxidant capacity (AC) of strawberry fruit parts 
(neck vs rest) and to examine if there was a 
relationship linking PC and AC in examined parts to 
gray mold susceptibility.  Thus we selected two 
strawberry lines ‘Chambly’ and ‘LL0220-10’ which 
both have deep red fruit with raised neck, elevated 
calyx, and uniform well-colored flesh. Susceptibility 
of ‘Chambly’ to B. cinerea is lower  than that of  
‘LL0220-10’ based upon field production. The two 
lines were evaluated for their phenolic composition 
using Folin-Ciocalteu (FC) and High Performance 
Liquid Chromatography (HPLC). AC was evaluated 
using ferric reducing/antioxidant power (FRAP) 
assays. A significant interaction (p<0.05) was 
observed between the examined parts and the cultivars. 
Highest phenolics (sum of five groups) was found in 
the bottom fruit part of ‘Chambly’ compared to neck 
while no differences was observed in neck and bottom 
fruit part of the ‘LL0220-10’ line. Anthocyanins were 
the most predominant group and contributed 83.53% 
of the total phenolic content. The data presented are 
the first step in establishing a correlation between fruit 
anatomy and chemical composition that could guide in 
breeding new strawberry lines with increase resistance 
to disease.  
----------------------------------- 

 
Phenolic Compositions and Antioxidant Activities 
of Newly Developed Day-neutral Strawberry Lines 
 
Qinglian Wang1, 2, Djamila Rekika1, Marie Thérèse 
Charles1, Xiaofei Wang2, Rong Tsao3, Raymond 
Yang3, Yu-Jin Hao2 and Shahrokh Khanizadeh1* 
 

1Horticultural Research and Development Centre, 
Agriculture and Agri-Food Canada, 430 Gouin Blvd., 
St-Jean-sur-Richelieu, Quebec, Canada, J3B 3E6; 
2College of Horticulture Science and Engineering, 
Shandong Agricultural University, Tai’an, Shandong 
Province, P. R. China, 271018; 3Guelph Food 
Research Centre, Agriculture and Agri-Food Canada, 
93 Stone Road West, Guelph, Ontario, Canada, N1G 
5C9 
* Corresponding author 
 
The polyphenolic profiles and concentrations of eight 
advanced day-neutral strawberry lines and cultivars 
were determined with high performance liquid 
chromatography (HPLC), total phenolic content (TPC) 
with the Folin-Ciocalteu method, and antioxidant 
capacity (AC) using ferric reducing/antioxidant power 
(FRAP). HPLC analysis identified and quantified 
several groups of phenolic compounds such as 
anthocyanins, hydroxycinnamic acids, flavonols, 
ellagic acids and benzoic acids. Anthocyanins were the 
most predominant group accounting for 75.33% of the 
total phenolics. Large variations were observed 
between all strawberry lines for phenolic compounds. 
The highest TPC (982.3 μg·g-1, Fresh Weight) was 
found in FIN005-7, which also had the highest AC 
(1344.0 μg·g-1), based on FRAP method. The lowest 
TPC and AC were observed in FIN005-55 (631.8 and 
985.7 μg·g-1, respectively). The means of TPC and 
FRAP value in strawberry lines were 848.0 and 1210.8 
μg·g-1, respectively. Total phenolic content of the 
different lines correlated well with antioxidant 
capacity (r = 0.63, p<0.01). These results highlighted 
the contribution of genetic background to total 
phenolic content, and emphasized their potential use in 
selecting lines as parents in future breeding program to 
produce new lines with high antioxidant capacity. 
----------------------------------- 
 
Phosphorus Regulation of Legume Biological 
Nitrogen Fixation on Ontario Organic Dairy Farms 
 
Amanda Ward1,2, Shelly Juurlink2, Derek Lynch1,2, 
Ralph Martin1,2 and Andy Hammermeister2  
1 Nova Scotia Agriculture College, PO Box 550, Truro, 
Nova Scotia, B2N 5E3; 2 Organic Agriculture Center 
of Canada, PO Box 550, Truro, Nova Scotia, B2N 5E3 
 
Biological nitrogen fixation (BNF) is a key process 
providing nitrogen in organic production systems as a 
result of the legume-rhizobia symbiosis.  Phosphorus 
(P) is one of a number of factors limiting symbiosis 
establishment and function but the mechanism of P 
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limitation of BNF is not well characterized.  From 
preliminary soil samples taken in the fall of 2007, it 
has been shown long-term organic dairy farms in 
Ontario have low soil available P.  The available P in 
the samples was between 1.2 and 18.7 ppm having an 
average of 3.4 ppm with soil test P below 10 ppm 
considered low.  A better understanding of phosphorus 
dynamics in these soils and its regulation of legume 
BNF is necessary to ensure the long term sustainability 
of organic dairy production systems.  To better 
understand this relationship, soil and forage samples 
will be collected on ten long-term organic farms in 
Ontario and transitional/organic farms in Nova Scotia. 
 Soil samples will be analyzed for available N, P and S 
content while forage samples will be analyzed for P 
uptake and %N obtained from BNF (using 15N 
techniques) between 2008 and 2010.  From this data 
we hope to relate low soil available P to the amount of 
N obtained from BNF.  For a more in depth study, the 
effects of low soil test P on legume BNF greenhouse 
trials will be used.  Preliminary results from spring 
2008 for forage and soil samples will be presented. 
----------------------------------- 
 
Choice of species and errors in identification in 
student weed collections 
 
David Wees1, S. Lussier1, T. Eades2, M. Abu-
Dieyeh3 and E. Sivesind2. 
1Farm Management and Technology Program, 
Macdonald Campus of McGill University, 21,111 
Lakeshore Road, Ste-Anne de Bellevue, QC, 
CANADA, H9X 3V9; 2Dept. of Plant Science, 
Macdonald Campus of McGill University, 21,111 
Lakeshore Road, Ste-Anne de Bellevue, QC, 
CANADA, H9X 3V9; 3Dept. of Biology and 
Biotechnology, The Hashemite University, Zarqa, 
JORDAN 
 
As part of an introductory course in botany, first-year 
students in an agricultural technology program were 
required to prepare a weed collection.  They had to 
collect, mount and identify 15 different weed species 
of their choice.  An analysis of 7 classes of 25 to 35 
students each (years 2001 to 2007) found that the most 
commonly collected species (collected by at least 40% 
of the students) included lamb’s quarters 
(Chenopodium album), broad-leaved plantain 
(Plantago major), redroot pigweed (Amaranthus 
retroflexus), yellow foxtail (Setaria glauca) and 
dandelion (Taraxacum officinale).  This as probably 
because these were abundant species in the area where 
most students collected specimens (farm lands, waste 
areas and lawns in southern Quebec and eastern 
Ontario, Canada), these species were often in flower or 
in seed at the time of collecting (late summer and early 
fall) and they were described in the field guide 
recommended for the course.  The species most often 
misidentified (more than 20% of the specimens 
submitted) included annual sow-thistle (Sonchus 
oleraceus), perennial sow-thistle (Sonchus arvensis), 

yellow foxtail (Setaria glauca), green foxtail (Setaria 
viridis) and barnyard grass (Echinochloa crusgalli).  
The following species were correctly identified at least 
95% of the time: broad-leaved plantain (Plantago 
major), velvetleaf (Abutilon theophrasti), hairy 
galinsoga (Galinsoga quadriradiata), pineapple weed 
(Matricaria matricarioides) and shepherds purse 
(Capsella bursa-pastoris). 
----------------------------------- 
 
Relationships between fruit quality of various apple 
cultivars and cider quality. 
 
M. Courchesne1 and D. Wees2. 
1 Club Agro Pomme, 430 rue de la Pommeraie, St-
Joseph-du-Lac, QC, CANADA, J0N 1M0 ; 2Dept. of 
Plant Science, Macdonald Campus of McGill 
University, 21111 Lakeshore Road, Ste-Anne de 
Bellevue, QC, CANADA, H9X 3V9 
 
Cider is made from fermented apple juice and can 
contain 2 to 15% alcohol.  This study measured some 
of the chemical properties of 5 apple cultivars often 
grown in Quebec, Canada for cider production: 
‘McIntosh, ‘Empire’, ‘Cortland’, ‘Spartan’ and 
‘Golden Russet’.  Total titratable acidity ranged from 
3.6 g/l for ‘Cortland’ and ‘Empire’ to 5.5 g/l for 
‘Golden Russet’.  ‘Golden Russet’ was also highest in 
both malic acid and succinic acid content.  Soluble 
solids ranged from 12.8°Brix for ‘Empire’ to 
18.5°Brix for ‘Golden Russet’.  Seven ciders, 
including three “ice ciders”, were tested for chemical 
constituents and organoleptic qualities.  Alcohol 
content ranged from 5 to 11.5%.  Two of the ice 
ciders, both made in part or entirely with ‘Spartan’, 
had a methanol content over the legal limit of 400 
ppm.  Total titratable acidity ranged from 6.9 to 14.0 
g/l.  The two ciders that rated poorest for flavour in a 
blind taste test were made primarily with ‘Cortland’.  
The three ciders that were preferred by tasters were 
made from 100% ‘Spartan’, 100% ‘Geneva’ or a blend 
of ‘Empire’, ‘Golden Russet’ and ‘Smoothee’.  
However it was difficult to correlate choice of cultivar 
with final cider quality as most ciders were made from 
blends of two or more cultivars.  There was no 
consistent correlation between tasters’ preferences and 
sugar:acid ratio of ciders. 
----------------------------------- 
 
Spatial heterogeneity and temporal changes in soil 
organic carbon pools in tree-based intercropping 
systems of Quebec and Ontario.  
 
Amanda D. Bambrick1, Joann K. Whalen1, Robert 
L. Bradley2, Alain Cogliastro3, Alain Olivier4, 
Naresh V. Thevathasan5 and Andrew M. Gordon5 
1  Department of Natural Resource Sciences, 
Macdonald Campus, McGill University, 21,111 
Lakeshore Road,�Ste. Anne de Bellevue, QC, Canada, 
H9X 3V9; 2 Université de Sherbrooke, Département de 
Biologie, Sherbrooke, QC, Canada, J1K 2R1; 3 



 77 

Université de Montréal, Institut de Recherche en 
Biologie Végétale, 4101 Sherbrooke East, Montréal, 
QC, Canada, H1X 2B2; 4 Université Laval, 
Département de Phytologie, Faculté des Sciences de 
l'Agriculture et de l'Alimentation, Pavillon Paul-
Comtois, 2425 rue de l'Agriculture, Local 3243, QC, 
Canada, G1V 0A6; 5 University of Guelph, 
Department of Environmental Biology, Guelph, ON, 
Canada, N1G 2W1. 
Corresponding author: joann.whalen@mcgill.ca 
 
Tree-based intercropping (TBI) is an agroforestry 
system where a crop, generally an annual, is planted 
between established tree rows.  TBI systems have a 
greater potential for carbon storage than conventional 
cropping systems because (1) carbon is stored in the 
biomass of growing trees and (2) trees provide 
additional carbon inputs (leaves, roots) that contribute 
to soil organic carbon (SOC) storage. Since trees are 
grown in rows, spaced 8 to 15 m or wider across the 
field, this could lead to considerable spatial 
heterogeneity in the SOC content. The objectives of 
this research were to quantify the horizontal and 
vertical spatial variation of SOC in TBI systems, and 
to compare SOC pools in autumn 2007 with historical 
pools in TBI systems, thus quantifying temporal 
changes in SOC storage.  Soils were taken for SOC 
analysis from a TBI research site in Guelph, Ontario 
and three TBI research sites located in St-Remi, St-
Edouard and St-Paulin in southern Quebec.  At 
Guelph, 23-year-old hybrid poplar and Norway spruce 
were intercropped with corn.  At the St-Remi site 8-
year-old hybrid poplar and other higher-value 
hardwood species intercropped with wheat, while the 
St-Edouard and St-Paulin sites had 3-year-old hybrid 
poplar and other high-value hardwood species 
intercropped with canola and wheat.  Results from the 
Guelph site indicate that the SOC content was affected 
by the presence of trees in the top 0-5 cm layer, but not 
in deeper layers.  There was a significant (P<0.05) 
decrease in SOC content with increasing distance from 
a row of Norway spruce, but the SOC content was 
similar in samples taken at 1, 3 and 6 m from the 
hybrid poplar row, likely a result of more widely-
dispersed litterfall.  The SOC pools in the top 5 cm 
ranged from 14.2 to 16.3 Mg C ha-1 with hybrid 
poplar, and up to 15.7 Mg C ha-1 with Norway spruce. 
A nearby conventionally managed agricultural field 
contained 12.8 Mg C ha-1 to the same soil depth.   
These results suggest that TBI systems may have a 
larger SOC pool than conventionally managed 
agricultural systems.  The spatial heterogeneity in SOC 
pools at the Quebec TBI sites and temporal changes in 
SOC pools will also be discussed. 
----------------------------------- 
 
 
Crop height and density influence flowering synchrony 
and intraspecific gene flow between cropped and 
volunteer wheat (Triticum aestivum L.).   
 

Willenborg, C.J.1, Luschei, E.C. 2,Van Acker, R.C.3   
1University of Manitoba, 66 Dafoe Road, Winnipeg, 
Manitoba, Canada, R3T 2N2;  2University of 
Wisconsin, 1575 Linden Drive, Madison, Wisconsin, 
USA, 53706;  3University of Guelph, 50 Stone Road, 
Guelph, Ontario, Canada, N1G 2W1; 
 
Volunteer wheat will be an inevitable facilitator of 
gene flow in bread wheat. Therefore, the potential to 
manipulate crop height and density in an effort to 
reduce flowering overlap and the frequency of gene 
flow was assessed in field experiments. Crop 
genotypes consisting of two tall genotypes (Amazon, 
Prodigy) and two semi-dwarfs (Oslo, Vista) were 
planted at densities ranging between 75 – 600 plants 
m-2. Volunteers (CDC Imagine) were seeded at 30 
plants m-2 in a paired-pollinator row plot study. A 
herbicide resistance marker system consisting of 
imazamox-resistant volunteer wheat plants was used to 
detect hybrids in the F1 generation and confirm these 
results in the F2 generation. Analysis was conducted by 
fitting flowering synchrony and gene flow data to a 
series of nonlinear equations. Flowering synchrony 
between the crop and volunteers differed significantly 
among genotypes. Oslo exhibited approximately 50% 
less flowering synchrony than the other genotypes in 
three of four site-years. While crop density did not 
significantly affect flowering synchrony, growing a 
taller genotype increased flowering synchrony on 
average by 20%. Likewise, the probability of 
flowering overlap between cropped and volunteer 
wheat was substantially lower when short genotypes 
were grown as compared to tall genotypes. Gene flow 
declined exponentially with increasing crop density in 
all site-years, with the greatest reductions occurring 
when crop density was below 200 plants m-2. Neither 
genotype nor differences in crop height affected gene 
flow in any site-year. Levels of gene flow did not 
exceed the European threshold of 0.9% in any case; 
the highest maximum predicted level of gene flow was 
0.3%. These results demonstrate that although crop 
height and genotype can influence flowering 
synchrony between cropped and volunteer wheat, gene 
flow will be highest in situations where crop density 
reduced.    
----------------------------------- 
 

The Research Advancement on Soybean 
Cultivation in Soybean Research Institute of 
Agriculture Sciences Academy of Heilongjiang 
Province 

Junjiang Wu, Lijun Liu, Weigang Lin, Peng 
Zhong, Dejian Dong 
Soybean Research Institute of Heilongjiang Academy 
of Agricultural Sciences 

The soybean cultivation in Soybean Research Institute 
of Agriculture Sciences Academy of Heilongjiang 
Province is a multi-functional science combined theory 
with applied research to meet the demand for 
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agriculture production, which could provide theory 
basement and applied technique for soybean 
production in order to realize yield increase. 
The technique of“Three Long Cultivation”, “Wide 
Ridge and Compact Planting”, “ Flat Planting with 
High Density”and“Narrow Ridge and Compact 
Planting”have been extended by Soybean Research 
Institute of Agriculture Sciences Academy of 
Heilongjiang Province during the Eighth Five Year, 
the Ninth Five Year and the Tenth Year. The technique 
“Compact planting of small ridge with 45cm width and 
double rows”, “Compact planting with three rows on 
ridge” and “Less or no-tillage planting”are being 
demonstrated and extended to increase  soybean 
production. The high-efficient production system of 
soybean with high fat content has been set up to realize 
the synchronous cultivation of high yield and good 
quality for variety of high quality. 
----------------------------------- 
 
Soybean breeding and germplasms innovation 
research progress 
 
YANG Zhe, LIU Li-jun, GAO Ming-jie, PU Guo-
feng, and ZHANG Lei  
Soybean Research Institute of Heilongjiang Academy 
of Agricultural Sciences, Harbin 150086, 
Heilongjiang, China 
 
Soybean is one of the most important crops that human 
beings depend on, 64% protein in crops is soybean 
protein, and 32.5% edible oil in the world is soybean 
oil. Soybean occupies important economic and 
strategic position in the existence and development of 
human beings. Widening, improvement and innovation 
of genetic bases in soybean germplasm, and innovation 
of cultivation techniques and methods for soybean, 
these are the public and strategic research programs in 
the global agricultural research institutes. Revolving in 
the solution of the significant technical demand in the 
prominent questions of soybean production, the 
breeding and the cultivation domain; revolving in the 
improvement for the quality of soybean (high oil 
content, high protein content, low linolenic acid 
content, processing for special-purpose), enhances 
ability for diseases resistance(Cercosporidium Sojinum 
resistance, Phytophthora Root Rot resistance, SCN 
resistance, and SMV resistance, drought resistance, 
salt resistance), enhances yield factors (special, ultra 
high production, high photosynthesis ability) and 
compatibility, unified through the introduction of the 
abroad fine germplasms, the vanguard technologies 
and the domestic germplasms to develop the 
expedition, the improvement and the innovation for 
germplasms research by using traditional breeding 
methods and molecular markers assistant breeding 
methods. 
----------------------------------- 

 
 
Starter and Season-Long P Effects of Dairy 
Manure Sludge Injected Near Corn (Zea Mays L.) 
Rows 
 
Aiguo Liu1, *Shabtai Bittman1, Tom A. Forge1, C. 
Grant  Kowalenko1, Derek E. Hunt1, Frédéric 
Bounaix1,  Anthony Friesen1, Katherine Buckley2, 
and Martin Chantigny3 
1Agriculture and Agri-Food Canada (AAFC), Pacific 
Agri-Food Research Centre, Box 1000, Agassiz, BC, 
V0M 1A0, 2Brandon Research Centre, 18th St. and 
Grand Valley Rd. Brandon, MB, R7A 5Y3,  3Sainte-
Foy Research Centre, 2560 Hochelaga Blvd. Sainte-
Foy Quebec, QC, G1V 2J3; *Corresponding Author 

 
Corn (Zea mays L.) often benefits from mineral 
fertilizer placed near the seed at planting. There is 
often an abundance of P in manure on dairy farms but 
the possibility of using high-P separated manure 
solids as a substitute for seed-placed P fertilizer for 
corn is not well known. The objective of this study 
was to determine the effectiveness of settled manure 
sludge injected at various distances (5-15cm, 
nominally) from corn rows on early and season-long 
effects on corn production relative to mineral 
fertilizer. Field studies were conducted in a mild 
maritime climate in coastal British Columbia, 
Canada. The manure was injected at corn row 
spacing (15 cm depth) a few days prior to planting. 
Corn responded positively to injected manure at the 
3-6 leaf stages with no evidence of damage to the 
seedlings. Response of corn to P declined with 
spacing distance; best growth was at 5cm spacing.  
At equivalent rates of P application, all performance 
indicators at harvest were similar for fertilizer and 
manure. Corn growers can use settled dairy manure 
sludge collected from the bottom of storages to 
replace P fertilizer for corn.     
----------------------------------- 
 
Soil carbon sequestration potential of Bt corn 
agroecosystems in North America 
 
Sandra Yanni1, Joann K. Whalen1 And Bao-Luo 
Ma2 

1 Macdonald Campus, McGill University, Ste-Anne-
de-Bellevue, QC; 2 ECORC, Agriculture and Agri-
Food Canada, Ottawa, ON. 
 
Since its introduction in 1996, Bt corn production has 
been steadily increasing and today accounts for about 
40% and 20% of production in Canada and the USA, 
respectively. This transition to Bt corn may have 
implications for SOC storage, as it has been suggested 
that Bt corn differs from non-Bt corn in yield and 
chemical composition. If Bt corn has a higher lignin 
content than non-Bt isolines, it may decompose more 
slowly in the soil and thus has the potential to make a 
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greater contribution to soil carbon sequestration. The 
purpose of this review was to determine whether Bt 
and non-Bt isolines differ in yield, chemical 
composition, and residue decomposition. In general, 
the yield of Bt corn is greater than non-Bt corn in years 
when European corn borer infestation is high. The 
aboveground biomass/silage yield of Bt corn is 
reported to range from 14.6 to 36.3 Mg ha-1, while 
non-Bt corn yields range from 10.9 1to 39.5 Mg ha-1. 
Regarding chemical composition, some authors 
reported that Bt corn had higher lignin than non-Bt 
whereas others found no difference between near 
isolines. The lignin content of stems ranged from 6.2 
to 10.8% for Bt corn and was 3.2 to 8.8% in non-Bt 
corn. It is noteworthy that studies were rarely 
conducted in sites where ECB infestation occurred, 
although injury by ECB larvae could affect the lignin 
deposition in cells and the physical integrity of non-Bt 
corn residues. It is hypothesized that Bt corn residues 
with more lignin will have a slower decomposition rate 
and release less CO2 to the atmosphere than non-Bt 
corn residues, however no clear finding has emerged 
from the scientific literature to date, indicating that this 
topic warrants further research. The potential for soil 
carbon storage in Canadian corn agroecosystems under 
Bt corn production will be discussed. 
----------------------------------- 
 
Using laboratory microcosms to study reactive 
phosphorus release in floodplain soils  
Eric O. Young1 and Donald S. Ross1 
1Deptartment of Plant and Soil Science, University of 
Vermont, Hills Agricultural Science Bldg., 105 
Carrigan Drive, Burlington, VT 05405-0082 
 
The release of reactive phosphorus from saturated soils 
and aquatic sediments could be an important source of 
phosphorus (P) in the Lake Champlain Basin. We 
hypothesized that the magnitude of reactive P release 
from soils would be related to both inundation time 
and soil test P.  Soils ranging in drainage, texture, and 
P content were collected in late fall 2007 from fourteen 
Ap horizons along a riparian restoration site.  Field-
moist soils were flooded in laboratory microcosms 
with deionized water, and reactive P, soluble iron, and 
dissolved oxygen were periodically monitored over a 
75-day period.  Proportional differences between the 
initial and final concentration of molybdate-reactive P 
in porewater and floodwater ranged from -0.1 to 7.43, 
and -0.82 to 0.62, respectively.  There were not 
consistent patterns of P release with time across the 
soils, though floodwater P concentrations tended to 
remain much lower than porewater for individual soils.  
High concentrations of porewater iron indicated 
reducing conditions in the soil, but floodwater 
remained oxidized. The oxidized floodwater may have 
prevented solubilized P from diffusing to overlying 
water by maintaining oxidized zones where Fe-P 
compounds could form.  Drying soils decreased the 
time to reduction and tended to increase reactive P 
concentrations.  Soil test P (Modified Morgan) was 

significantly correlated with mean porewater and 
floodwater reactive P concentrations.  Results 
highlight the importance of P availability and redox 
conditions on P mobility in these soils, and further 
support the use of soil test P values as part of an 
overall index of P loss potential.       
----------------------------------- 
 
Phenolic Composition and Antioxidant Capacity of 
Newly Developed June Bearing Strawberry Lines 
 
Cui Yu1, 2, Maojun Zhang1, 4, Marie Thérèse 
Charles1, Rong Tsao3, Deguo Lv2, Djamila Rekika1, 
Raymond Yang3 and Shahrokh Khanizadeh1* 
  
1Horticultural Research and Development Centre, 
Agriculture and Agri-Food Canada, 430 Blvd. Gouin, 
St-Jean-sur-Richelieu, QC, Canada, J3B 3E6; 2College 
of Horticulture, Shenyang Agricultural University, 120 
Dongling Road, Shenyang, Liaoning, P.R. China, 
110161; 3 Guelph Food Research Centre, Agriculture 
and Agri-Food Canada, 93 Stone Road West, Guelph, 
ON, Canada, N1G 5C9; 4Pomology Institute, Jilin 
Academy of Agricultural Sciences, 303 Kemao Street, 
Gongzhuling, Jilin, P.R. China, 136100. 
 
An experiment was carried out to evaluate the phenolic 
composition and the total antioxidant capacity (TAC) 
of fifteen strawberry genotypes selected from the 
AAFC breeding program using high-performance 
liquid chromatography (HPLC) and ferric 
reducing/antioxidant power (FRAP) and their affect on 
disease susceptibility and possible affect on shelf life. 
HPLC analysis identified and quantified several 
groups of phenolic compounds including 
anthocyanins, hydroxycinnamic acids, flavonols, 
Ellagic acids and benzoic acids. Anthocyanins were 
the most predominant group and contributed 79.2% of 
the total phenolic index. A significant variation was 
observed between the genotypes and groups. BC2-72-
17 had the highest content of total anthocyanins, which 
showed a significant difference with other genotypes 
(P<0.05). The highest total phenolic content (1163.3 
μg g-1) was found in BC2-72-17, but did not have the 
highest antioxidant capacity. The highest antioxidant 
capacity (2259.0 μg g-1) was found in BC2-90-43, 
which indicated that other phenolics may have 
contributed more to the high antioxidant capacity 
rather than anthocyanins. These results revealed the 
importance of gene background with high phenolic 
monomer activities for the potential use of selected 
lines as parents in a breeding program to produce 
advanced lines with high antioxidant capacity 
----------------------------------- 

Evaluation of Nitrogen Sources for Reference Plot 
Establishment in Corn 

Huan Yu1, 2, Nicolas Tremblay2, Zhijie Wang2 and 
Cynthia Grant3 
1College of Agriculture, Northwest A&F University, 
No.3 Taicheng Road, Yangling, Shaanxi, P. R. China, 
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712100; 2Horticultural Research and Development 
Centre, Agriculture and Agri-Food Canada, 430 Gouin 
Blvd., St-Jean-sur-Richelieu, Quebec, Canada, J3B 
3E6; 3Brandon Research Centre, Agriculture and Agri-
Food Canada, 18th Street North and Grand Valley 
Road, PO Box 1000A, R.R.#3, Brandon, Manitoba, 
Canada, R7A 5Y3. 
 
Well-fertilized nitrogen (N) reference plot is an 
efficient way to correct the influence of other factors 
than N on crop N status diagnosis. In order to evaluate 
the performance of different N sources for reference 
plot establishment, corn (Zea mays L.) field 
experiments were conducted in 2006 and 2007 at the 
L’Acadie experimental farm (Quebec) with and 
without irrigation. Four different N sources, including 
calcium ammonium nitrate (CAN), N32, polymer-
coated urea (PCU) and urea, were applied, either 
broadcast or banded, at the saturation rate of 225 kg N 
ha−1 and compared to a control with null N application. 
In 2007, a different polymer-coated urea source called 
environmentally smart N (ESN) was added to the trial. 
Net photosynthesis rate (PN) and chlorophyll 
fluorescence parameters, Fv/Fm and Fv’/Fm’, were 
measured to assess N sources effects on corn 
photosynthetic performance. Relative photosynthetic 
capacity (RPC) and relative chlorophyll fluorescence 
capacity (RCFC), i.e. ratio of PN and Fv/Fm (or 
Fv’/Fm’) of 0 kg N ha−1 to those of individual N 
sources were calculated. Overall, there were no 
differences in photosynthetic parameters among N 
sources. Growth stage significantly influenced the 
photosynthetic parameters. The influence of growth 
stage on CAN or PCU photosynthetic parameters 
levels was of smaller importance than for other N 
sources. CAN and PCU were determined as more 
suitable N sources for reference plot establishment 
than N32, urea, and ESN since they resulted in 
consistently high photosynthesis levels, indicative on 
non-limiting N supply. Irrigation had no impact on N 
sources performances. There were also no significant 
differences in photosynthetic parameters between 
broadcast N and banded N. 
----------------------------------- 
 
Browning Index of New Apple Genotypes 
Developed for Fresh-cut Processing 
 
Maojun Zhang1, 2, Cui Yu1, 3, Marie Thérèse 
Charles1, Andrei Bondar1, H.P. Vasantha 
Rupasinghe4 and Shahrokh Khanizadeh1* 

1Horticultural Research and Development Centre, 
Agriculture and Agri-Food Canada, 430 Gouin Blvd., 
St-Jean-sur-Richelieu, QC, Canada, J3B 3E6; 
2Pomology Institute, Jilin Academy of Agricultural 
Sciences, 303 Kemao Street, Gongzhuling, Jilin, P.R. 
China, 136100; 3College of Horticulture, Shenyang 
Agricultural University, 120 Dongling Road, 
Shenyang, Liaoning, P.R. China, 110161; 4Department 
of Environmental Sciences, Nova Scotia Agricultural 

College, P.O. Box 550, Truro, NS, Canada, B2N 5E3.* 
Corresponding author 
 
Post-cut enzymatic browning of apples is important for 
the fresh-cut industry because of its negative impact on 
the appearance and quality of processed product. The 
rate and intensity of enzymatic browning are affected 
by several post-harvest and handling factors. The 
objectives of the present study were to assess 
browning propensity of 8 advanced and semi-advanced 
apple lines (SJCA14R3A10, SJCA16R5A15, 
SJCA20R7A64, SJCA21R5A20, SJCA28R6A73, 
SJCA30R6A10, SJCA37R5A76, SJCA39R5A80) 
compared to 4 named varieties (‘SJCA38R6A74’ 
known as ‘EdenTM’, ‘Cortland’, ‘MacIntosh 
Summerland’ and ‘Reinette  Russet’). Browning 
intensity of cut apple surface was evaluated 
subjectively using visual assessment and objectively 
using a chromatometer. There were significant 
differences between the tested genotypes for cut 
surface browning. Reinette Russet displays the highest 
browning indexes independent from the cutting tool or 
assessment methods. EdenTM, a recently released 
AAFC’s line, exhibits the lowest browning indexes. 
Almost all the tested genotypes had lower browning 
values evaluated by visual and chromatometer when a 
surgical blade was used compared to a stainless steel 
knife. The former method could be recommended to 
the industry to improve quality and reduce post-cut 
browning of apple slices. There were a significant 
interaction between the genotypes and the method or 
tool used indicating that some lines respond differently 
to the method used for slicing. In summary tested 
genotype SJCA39R5A80, SJCA37R5A76, 
SJCA21R5A20, SJCA14R3A10 had relative high 
enzymatic browning and are not recommended for 
apple slices production, while SJCA28R6A73 and 
SJCA30R6A10 had relative low enzymatic browning 
value and might be suitable for apple slice industry.  
 
----------------------------------- 
 
Nitrogen and Phosphorus Application to Green 
Pepper Grown with Drip Fertigation 
 
T.Q. Zhang, C.S. Tan, J. Warner, and K. Liu  
Greenhouse and Processing Crops Research Centre, 
Agriculture and Agri-Food Canada, Harrow, Ontario, 
N0R 1G0 
 
Inadequate nutrient and water supplies restrain green 
pepper production. Excessive N and P supplies, 
however, can cause environmental concerns. A study 
was conducted to evaluate agronomic and 
environmental consequences of applied fertilizer N 
and P to green peppers (Capsicum annuum L) with 
drip fertigation in a sandy loam soil from 2003 to 
2005. Marketable yield responded quadratically to 
fertilizer N. The fertilizer N rates required for optimum 
marketable yield ranged from 201 to 277 kg N ha-1, 
with an average of 227 kg N ha-1, over the three 

http://www.cyberfruit.info/apple/reinetterussetdescription.asp
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growing seasons. The optimum fertilizer N rates 
exceeded the current recommendations for this soil by 
two- to three-fold. With fertilizer N added at the mean 
optimum rate of 227 kg N ha-1, N removal efficiencies 
ranged from 22% to 30%, and recovery efficiencies 
from 24% to 32%. Fertilizer N applied above the 
optimum rate resulted in a significant increase in post-
harvest soil residual NO3-N. In 2003, fertilizer P 
addition increased the marketable yield, despite soil 
test levels so high that it would not have been 
recommended. In that year, the increased growth from 
P fertilization at 202 kg P2O5 ha-1 substantially reduced 
residual soil NO3-N after harvest. However, in 2004 
and 2005, green pepper yields did not respond to 
fertilizer P. Nitrogen and P removals were averaged 
70.9 kg N ha-1 and 11.7 kg P ha-1, respectively. Total N 
uptake was averaged 95 kg N ha-1 and total P uptake 
averaged 17 kg P ha-1. The results indicated that with 
sufficient water supplies the recommended N 
application should be dramatically increased to fully 
develop the yield potential. 
 
----------------------------------- 
 
Nitrogen and Phosphorus Application to Processing 
Tomatoes Grown under Drip Fertigation 
 
T.Q. Zhang, C.S. Tan, K, Liu, and J. Warner  
Agriculture and Agri-Food Canada, Harrow, Ontario, 
N0R 1G0, E-mail:  zhangt@agr.gc.ca
 
Sufficient nutrient and water supplies are vital for 
processing tomato (Lycopersicon esculentum Mill.) 
production. Excessive N and P supplies, however, can 
cause water contamination. A 3-yr study was 
conducted to evaluate agronomic and environmental 
consequences of applied fertilizer N and P to 
processing tomatoes under drip fertigation in south-
western Ontario. The experiment was arranged in a 
factorial design, with four rates of fertilizer N ranging 
from 0 to 360 kg N ha-1 and three rates of fertilizer P 
ranging from 0 to 200 kg P2O5 ha-1. The full amount of 
P and 40% of N were broadcasted and incorporated 
into soil prior to transplanting, with the remaining N 
fertigated. Total and marketable fruit yields and stover 
biomass responded quadratically to N rate, but not the 
P rate. The optimum N rate for the production of 
processing tomatoes grown with fertigation was 
estimated as 270 kg N ha-1. Fertilizer N applied at rates 
above the optimum rate can cause significant increases 
of post-harvest soil residual NO3-N, which may 
increase leaching losses during the non-growing 
season. Total N uptake was averaged at 265 kg N ha-1 
and total P uptake averaged at 44 kg P ha-1. Nitrogen 
and P removals were averaged at 187 kg N ha-1 and 36 
kg P ha-1, respectively. The results demonstrated that 
with the increases of fruit yield under drip fertigation 
N application rate needs to be increased to satisfy the 
optimum growth under prevailing conditions. 
----------------------------------- 
 

The development of soybean byproducts in 
Heilongjiang 
 
ZHAO Gui-xing1� CHEN Xia1, LIU Li-jun1,Wu 
Jun-jiang1, Yang Zhe1, Li Bo1 and ZHAO Chun-jie2 
1 Soybean Research Institute, China Heilongjiang 
Academy of Agricultural Sciences, Harbin  2 China 
Changchun Dacheng Group�Changchun 
 
Heilongjiang is the main soybean production province 
in northeastern China. Its sown acreage and total yield 
accounts for 33 and 44% respectively of the nation's 
total. The Heilongjiang Soybean Research Institute not 
only focuses on improving yield and quality of 
soybean, but also exploring  the development of 
various high quality soybean byproducts. Currently, 
the institute produces various types of soybean 
byproducts such as soybean milk, soybean yogurt, 
milk protein substitutes from both yellow and black 
soybean. The latter having high nutritional value. 
Meanwhile, using advanced extraction technology, the 
institute also produces new soybean chips and vitamin 
E from soybean pulp, soybean peptides, phoshatides 
and oligosaccharides. More recently, the institute is 
also involved in research on adding extracted soybean 
peptide and phoshatides into chicken feed to improve 
meat quality. Using an effective supercritical methanol 
method, we converted nearly 98% post-consumer 
waste oil with high acid value into biodiesel. 
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	On-Farm Soybean IPM Education Programs
	aDepartment of Plant Sciences, College of Agriculture and Bioresources, University of Saskatchewan, 51 Campus Drive, Saskatoon, SK, Canada S7N 5A8.

	Spatial and seasonal variability of phosphorus (P) presents a challenge for accurate soil sampling for agronomic and environmental management of farm fields. Our objectives were to evaluate the impact of within-field soil test P variability on soil sampling guidelines and the use of Mehlich-3 to Morgan P soil test conversion equations for fields sampled in the summer versus the fall, with or without manure application prior to fall sampling. Two 4.05 ha fields of corn (Zea mays L.), were sampled in July and November. One field received manure 2 wk before the November sampling. Semi-variograms were constructed to investigate spatial dependence for each sampling round while simulations were done to determine the number of samples required to obtain a confidence interval of ±2 mg kg-1 Morgan P and to eliminate seasonality in the Morgan P data. Variability in Mehlich-3 P, Ca, Al and pH were studied for their impact on P conversion equations. A minimum of 8-9 samples per ha were needed to obtain a confidence interval of 2 mg kg-1 for all sampling rounds. Manure application reduced spatial dependence and both timing of sampling and application of manure greatly impacted the accuracy of Mehlich-3 to Morgan conversions currently in use in New York (p<0.001). We conclude current guidelines for timing of sampling and number of samples per ha need to be adjusted for most accurate P guidelines, especially if Mehlich-3 to Morgan P conversion equations are used.  
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