[image: image1.wmf]
SWINE RESEARCH PROJECTS FUNDED BY

SASKATCHEWAN PORK INDUSTRY CHECK-OFF

(April 1998 to present)

For more information on research projects

contained herein, please contact:

Sask Pork 2, 502-45th Street West

Saskatoon, Saskatchewan  S7L 6H2

Tel:  (306) 244-7752   Fax:  (306) 244-1712

email: info@saskpork.com

PROJECT:
IMPACT OF REPEATED APPLICATIONS OF MANURE AND BIOGAS

PRODUCTION BY-PRODUCTS ON SOILS AND CROPS



SASK PORK PROJECT #2007-01

Dr. Jeff Schoenau

University of Saskatchewan

Department of Soil Science

Saskatoon, SK

S7N 5A8

Objectives:

1.
To provide information on how repeated applications of raw manure at different rates, sequences and methods of application influence nutrients, organic matter, soil chemical and physical conditions, crop yield and quality at two long term manure research sites:  Dixon (Black Chernozem) and Melfort (Gray Luvisol).  Recommendations to ensure the environmental and agronomic sustainability of repeated manure applications to the same land area will be developed.

2.
To determine how manure processing by-products from biogas production can serve as soil amendments to increase soil fertility and crop growth, thereby enhancing the value derived from manure processing.  The value of these by-products n crop production will be established and compared to responses observed from application of raw manure.

Start Date:

September 6, 2007

End Date:

April 2010

Amount Funded:
$30,000  ($10,000 per year for 3 years)

PROJECT:
ASSESSMENT OF DUAL PCV2 INFECTION IN DISEASE

(GNOTOBIOTIC) B PIGS; A POTENTIAL EXPLANATION FOR THE RE-EMERGENCE OF PMWS IN CANADA



SASK PORK PROJECT #2006-01

John Harding, D.V.M., M.Sc.

Large Animal Clinical Sciences

Western College of Veterinary Medicine

52 Campus Drive

Saskatoon, Saskatchewan  S7N 5B4

Rationale:  The re-emergence of post-weaning multisystemic wasting syndrome (PMWS) in Eastern Canada in 2004 - 2005 has been devastating.  Moreover, the outbreak coincides with the appearance of a novel and reportedly more virulent strain of porcine circovirus (PCV2) herein called “PCV–321”. In Western Canada, approximately 14% of swine farms suffer elevated mortality due to PMWS, including 13 Saskatchewan herds. On these farms nursery and grower mortality due to PCV2 is elevated by 4% and 5% respectively. In western Canada, this novel PCV-321 stain has been isolated in 86% of farms with severe PMWS, but only in 29% of farms without PMWS. In Saskatchewan, PCV-321 has been isolated from four PMWS–affected farms. Effect on trade: The discovery of the novel PCV-321 in Canada has been widely reported and recognized by our trading partners. Australia and New Zealand are clearly of the opinion that infected Canadian pork meat is a biosecurity risk to their industries, which justifies a trade embargo. Some regions in the US have proposed zoning to create “PMWS-free” areas, which would severely restrict hog movement throughout North America. Effect on disease control:  In the absence of rigorous virulence data, Western Canadian producers and veterinarians are uncertain of the significance of PCV-321. While the novel PCV-321 may be potentially spread via breeding stock, semen or the transportation of slaughter hogs, biosecurity programs and/or zoning that would limit the spread of PCV-321 are difficult to develop and justify.

Objectives: Although this novel PCV-321 is reported to be more virulent than older indigenous PCV2 strains isolated in Canada, this has not been proven experimentally.  The primary goal of this research project is to characterize the virulence of PCV-321 relative to a “gold-standard” archival PCV2 strain (Stoon-1010) that caused significant disease in western Canada in the mid-1990’s. This research is urgently needed to preserve and expand exports of Canadian pork and live pigs and also will enable producers to develop effective and efficient PMWS control procedures.

Related research: The research team includes renowned experts on PMWS and PCV2. Ongoing inter-related projects spearheaded by the principle and coinvestigators at the WCVM include: “Assessment of viral load in clinical and subclinical pigs naturally infected with the novel “PCV2-321” (sponsor: National Pork Board); “Assessment of the detection limits of the PCV2 PCR assays in North American diagnostic laboratories” (sponsors: Western Canadian swine producers, FPPQ, OSHAB); and “Assessment of performance and PCV2 load in naturally infected pig’s pre- and post- CIRCOVAC vaccination” (sponsor: Merial Inc.). Collectively, these projects will substantially enhance PCV2 diagnostics, PMWS prevention and control, and ultimately the competitiveness of the Saskatchewan swine industry.

Start Date: 

2006 

Completion Date:  
2007

Amount Funded:  
$25,000 

PROJECT:
PRAIRIE SWINE CENTRE INC. FIVE-YEAR FUNDING AGREEMENT

(2006-2010)

Prairie Swine Centre Inc.

Box 21057, 2105 8th Street East

Saskatoon, Saskatchewan

S7N 5N9

Whereas Sask Pork wishes to ensure a sustainable pork industry within a diverse provincial agricultural economy, by working on behalf of pork producers through communications, policy development and research programs;

And whereas PSCI is engaged in research directed at efficient, sustainable pork production, Sask Pork and PSCI agree as follows:

1.
Term of Funding Agreement

This agreement shall begin on the 1st day of January 2006 and end the 31st day of December 2010.

2.
Funding During the Term

For the term of this agreement, Sask Pork agrees to pay to PSCI the amount set out below for each market hog, feeder pig and breeding stock animal sold by a Saskatchewan hog producer in the previous year, and in which the Sask Pork universal levy was collected:

Class



Amount

Market hog


$0.20 per pig

Feeder pig


$0.04 per pig

Breeding Stock

$0.20 per pig

3.

PROJECT:
SUITABILITY OF ZERO-TANNIN FABA BEAN PROTEIN AND STARCH

FRACTIONS IN DIETS FOR WEANED PIGS

SASK PORK PROJECT #2005-03

Dr. Eduardo Beltranena

University of Alberta

#204, 7000-113 Street

Edmonton, Alberta  T6H 5T6

Project Summary:

Alberta Agriculture has identified zero-tannin faba bean (ZTFB) as a new western Canadian grown pulse crop that can replace imported soybean mean and enrich livestock diets.  ZTFB has higher protein content than pea and fixates more nitrogen in the soil and for a longer period of time than pea, lentil and other crops.

Start Date: 

2005 

Completion Date:  
2006

Amount Funded:  
$13,000 

COMPLETED

RESEARCH PROJECTS

PROJECT:
HYDROGEN SULPHIDE IN SWINE CONFINEMENT FACILITIES:


REDUCING THE RISK TO LIFE, SAFETY AND HEALTH.



SASK PORK PROJECT # #2005-02


Dr. John Feddes

University of Alberta

Agricultural, Food and Nutritional Science

410 Agriculture/Forestry Centre

EDMONTON, Alberta

T6G 2P5

Project Summary:

a)
provide a safe environment for pig barn workers and confined animals through the development of recognized standards fro the building of manure pigs/outlets/transfer piping to outside storage facilities, appropriate ventilation strategies (summer/winter), protocols for the monitoring of H2S levels;

b)
recommend means to reduce H2S production and emissions such as air bubbling, manure additives, diet manipulation, storage pit configuration, outlet design, pipe size and configuration downstream from outlet, etc.

Start Date: 

2006 

Completion Date:  
2012

Amount Funded:  
$11,764 per year for five years.

Progress Reports:
PROJECT CANCELLED IN 2007

PROJECT:
ACCURACY OF DIAGNOSTIC TESTS FOR SALMNELLA INFECTION IN

FINISHING PIGS AT SLAUGHTER AND ASSESSMENT OF SEROLOGY AS PREDICTOR OF SALMONELLA EXCRETION UNDER SASKATCHEWAN SLAUGHTER CONDITIONS



SASK PORK PROJECT #2004-17

Raul C. Mainar-Jaiime, DVM

Western College of Veterinary Medicine

52 Campus Drive

Saskatoon, Saskatchewan  S7N 5B4

Tel: (306) 966-5074

Fax: 966-7244

Project Summary:

Human salmonellosis is the leading cause of death by foodborne bacterial pathogens in developed countries.  Although it has been mostly associated with poultry products and eggs, recently it was also linked to pork.  Husbandry conditions during transport to slaughter may favor the growth and/or shedding of Salmonella organisms from pigs.  Detection of infected pigs at the slaughterhouse can be useful for classifying herds with higher levels of infection at the end of the day).  Thus, this project has two major objectives:

1.
To assess the accuracy of enriched cultures, PCR and serology for detection of Salmonella infection, with or without shedding, from pigs at Saskatchewan slaughter facilities; and,

2.
To study the role that seropositive pigs may have on the excretion of Salmonella organisms at the slaughter plant.

Start Date: 

January 1, 2005 

Completion Date:  
December 31, 2005

Amount Funded:  
$7,500

Progress Reports:
June 2, 2006 – FINAL REPORT

PROJECT:
INVESTIGATING RELATIONSH8PS BETWEEN FETAL PROGRAMMING,

UTERINE CAPACITY, BIRTH WEIGHT VARIATION AND IMMUNE RESPONSE



SASK PORK PROJECT #2004-15

Dr. John Harding, DVM

Western College of Veterinary Medicine

52 Campus Drive

Saskatoon, Saskatchewan  S7N 5B4

Tel: (306) 966-7070

Fax: 966-7244

Project Summary:

In the swine industry, recent advances in genetic selection have produced litter size improvements at the rate of 0.25 pigs per sow per year.  Because these improvements are accumulative year over year, and because the industry continues to improve reproductive efficiency, the top swine farms are now producing 28+ pigs weaned per sow per year.  However, there is mounting evidence that these improvements in littler size have not been matched by an equivalent increase in uterine capacity.  Adequate uterine capacity and placental function is crucial for normal fetal growth and development in all species.

The project objectives are:

1.
To investigate the reproductive characteristics of two commercially popular and prolific damlines.

2.
To characterize the within-litter birth weight variation and the prevalence of severely growth retarded (runt) piglets;

3.
To identify “indicators” of sever and moderate intra-uterine growth retardation (IUGR) in the live neonatal piglet;

4.
To determine if piglets exposed to severe IUGR exhibit altered in-vitro immune function compared to normally developed piglets originating from the same litter.

Start Date: 

May 2005


Completion Date:  
April 30, 2006

Amount Funded:  
$7,500

Progress Reports:
September 29, 2006 – FINAL REPORT

PROJECT:
VACCINE AND INFECTIOUS DISEASE ORGANIZATION – CORE

FUNDING



SASK PORK PROJECT #2004-13

Dr. Louis Desautels

Vaccine and Infectious Disease Organization

120 Veterinary Road

Saskatoon, Saskatchewan  S7N 5E3

Tel:  966-7465   Fax:  966-7478

Email:  invo@vido.org.ca
Project Summary:

VIDO is committed to continued research into the areas of infectious disease, genomics and vaccine research of benefit to swine research.

Mission Statement:  “VIDO is an organization serving the food animal industry through research into modern vaccines against diseases representing barriers to production and through providing technical information to enhance production methods.”

Start Date: 

January 1, 2005 

Completion Date:  
December 31, 2005

Amount Funded:  
$10,000

PROJECT:
ENVIRONMENTAL ISSUES RESOURCE CENTRE



SASK PORK PROJECT #2004-12

Lee Whittington

Prairie Swine Centre Inc.

Box 21057, 2105 8th Street E. Saskatoon, SK  S7H 5N9

Tel: (306) 373-9922

Continuation of Environmental Issues Resource Centre & Welfare Issues Resource Centre first launched in 1998.

1. Providing a logical and easy-to-use tool for capturing and sorting the growing body of information on the livestock industry and its interaction with the environment, and now welfare issues.

2. A need for reviewing the worldwide body of information and evaluating its use for the Canadian situation.

3. A need to provide a fact-based and respected source of information on the topic in light of the many special interest groups, which provide ‘information’ of questionable value to the public.

4. A resource for pork boards to use when reviewing funding applications regarding environmental projects.

The proposed three-year continuation of the project provides:

1. Continual updating of the database (approaching 2,000 references).

2. Critical review and the writing of easy-to-read chapters on 14 issue areas on the environment, plus the addition of the Welfare Issues Resource Centre.

3. Targeted communications plan and promotional/publication activities to promote this resource to the industry.

4. New Internet features such as web page stats and tracking to better identify why people come to the site and allow improved resource allocation by increasing content in the areas our visitors are seeking.

5. Linking to the website proposed for the Pork Industry Interpretive Centre, providing a value-added resource for students and visitors.

Start Date: 

2004  

Completion Date:  
2004

Amount Funded:  
$8,000

PROJECT:
FLAX SEED AND FRACTIONS AS AN ANTIBIOTIC REPLACEMENT IN SWINE DIETS

SASK PORK PROJECT #2004-11

Dr. Andrew Van Kessel

University of Saskatchewan

Department of Animal and Poultry Science

51 Campus Drive, Saskatoon, SK  S7N 5A8

Tel (306) 966-4136

Fax (306) 966-4151

Project Summary:

To determine effects of flax and flax fractions on intestinal colonization by probiotic, pathogenic and food safety (zoonotic) bacteria in slaughter pigs and to determine the antibiotic properties of flax and flax fractions in a swine operation with existing intestinal disease.  

The project is a direct continuation of Sask Pork Project 2002-11.

Summary of Results

The Expert Advisory Committee on Animal Uses of Antimicrobials and Impact on Resistance and Human Health has recently released its report to the Canadian government recommending phasing out of antimicrobials used for growth promotion in livestock. The Canadian swine industry currently depends heavily on antibiotics for disease prevention and growth promotion. Considering that the swine industry’s use of antibiotics is likely to be significantly restricted in the future, effective alternatives in management and nutrition need to be identified.  Regarding flax, previous research in swine diets has primarily focused on changing fatty acid profile of pork to provide consumer health benefits; however, this use of flax seed may not directly appeal to swine producers, because pork with omega-3 fatty acids is not easily distributed separately from regular pork.  

We hypothesize that the unique chemical composition of flax may give it antimicrobial properties. For example, flaxseed is a very rich in α-linolenic acid (58.5% in oil) which has been shown to inhibit the growth of bacteria in vitro, and may prevent the adhesion of bacteria to intestinal mucous and epithelial cells (Kankaanpää, 2001). In arctic charr, feeding linolenic acid promoted colonization by lactic acid bacteria, which are considered beneficial residents of the fish intestinal ecosystem (Ringo et al. 1998. JAM, 85, 855).  Flaxseed also contains mucilaginous water-soluble polysaccharides which can reduce feeding value due to high intestinal viscosity, although most notably in poultry.  The mucilage fraction is contained mostly within the hull and consists of mainly pectic-like polysaccharides and arabinoxylan. Increased Lactobacillus plate counts were observed in poultry fed whole flaxseed compared to demucilaged flaxseed, suggesting that mucilage impacts microbial growth (Alzueta et al. 2003. Brit. Poult. Sci, 44, 67). Components of mucilage have been shown to stimulate the growth of beneficial Bifidobacteria and Lactobacilli in the intestine of infants and swine faecal microflora are able to effectively ferment a wide array of mucilaginous components (Smiricky-Tjardes t al. 2003. J. Anim Sci., 81, 2505). Finally, volatile fatty acids produced during the fermentation of carbohydrates in the intestine, may inhibit the growth of pathogens such as Salmonella (Williams et al. 2001. Nutr. Res. Rev, 14, 207) 

Start Date:

June 2004

Completion Date:
March 2005

Amount Funded:
$10,000

Progress Reports:
July 6, 2005 (FINAL REPORT)

PROJECT:
EVALUATION OF SAMPLING AND TESTING PROCEDURES

FOR MONITORING SALMONELLA IN PIGS

SASK PORK PROJECT #2004-07

Cheryl Waldner, DVM & Wendy Mosure 

University of Saskatchewan

Western College of Veterinary Medicine

52 Campus Drive, Saskatoon, SK  S7N 5B4

Tel:  (306) 966-7168

Fax: (306) 966-7159

Project Summary:

1.
To investigate the epidemiology of Salmonella in swine herds in western Canada.


-
determine the prevalence of Salmonella serovars in grow-finish operations;

-
evaluate changes in infection/shedding pattern as animals move through the production cycle.

2.
To evaluate testing procedures (culture, serology, PCR) to determine their effectiveness and value for Salmonella monitoring in local management and disease conditions.

Start Date: 

 May 2004

Completion Date:
January 2006 

Amount funded:
$7,500

Progress Reports:
May 9, 2006 (FINAL REPORT)
PROJECT:
ANTIMOCROBIAL PEPTIDES IN THE UPPER RESPIRATORY TRACT OF

PIGS AND THEIR ROLE IN PREVENTING BACTERIAL PNEUMONIA

SASK PORK PROJECT #2004-06

Dr. Volker Gerdts

Vaccine & infectious Disease Organization (VIDO)

120 Veterinary Road, Saskatoon, SK  S7N 5E3

Tel:  (306) 966-7465

Fax: (306) 966-7478

Project Summary:

Antimicrobial peptides (AMP’s) represent important components of the innate immune system.  They neutralize invading bacteria at the lining of the mucosal surfaces and, therefore play an important role in preventing bacterial invasion and infection.

The research proposes to analyze the role of antimicrobial peptides within the upper respiratory tract of young piglets.  It will identify AMP’s and bronchoalveolar lavages (BAL’s) in pigs of different ages, determine the critical age for susceptibility and determine the antimicrobial activity of isolated AMP’s in vitro. 

Start Date:

July 2004

Completion Date:
July 2005

Amount Funded:
$5,000

Progress Reports:
August 26, 2006 (FINAL REPORT)
PROJECT:
ANTIMICROBIAL RESISTANCE IN CAMPYLOBACTER AND

E. COLI IN FINISHING PIGS AND ANTIMICROBIAL USE IN 

SWINE PRODUCTION

SASK PORK PROJECT #2004-05

Leigh Rosengren, DVM

Cheryl Waldner, DVM, Ph.D.

University of Saskatchewan

Western College of Veterinary Medicine

52 Campus Drive, Saskatoon, SK  S7N 5B4

Tel: (306) 966-7168

Fax: (306) 966-7159
Project Summary:

Resistance to the effects of antimicrobial drugs is a serious problem in Canada and the world.  Food animal agriculture is experiencing scrutiny from the public and regulatory agencies to ensure prudent use of antimicrobials.  In Western Canada, information on the amount and type of antimicrobials used in swine production is not available.  As well, data on the prevalence and patterns of antimicrobial resistance in swine is scarce.

Swine bacterial pose two main concerns to public health.  First, these bacteria can act as zoonotic pathogens creating disease in humans.  Campylobacter is the leading cause of bacterial gastrointestinal disease in humans.  Infection with a resistant strain may cause disease which is more severe, longer in duration and harder to treat.  Secondly, commensal bacteria, such as E. coli can act as a reservoir of resistance genes.  These genes could be transmitted to other more pathogenic organisms leading to severe disease.

Key objectives of the research are:

· To determine the prevalence of Campobylacter in finishing barns

· To describe the antimicrobial resistance patterns in Campobylacter and E. coli from finishing pigs

· To assess the relationship between antimicrobial use and antimicrobial resistance.

Start Date: 

March 2004  

Completion Date:  
March 2005

Amount Funded:  
$7,500

Progress Reports:
May 9, 2006 (FINAL REPORT)

PROJECT:
LONG TERM INFLUENCE OF SWINE MANURE APPLICATION ON

SOILS AND CROPS IN SASKATCHEWAN

SASK PORK PROJECT #2004-04

Dr. Jeff Schoenau

University of Saskatchewan

Department of Soil Science

51 Campus Drive, Saskatoon, SK  S7N 5A8

Tel: (306) 966-6823

Fax: (306) 966-6881

Project Summary:
The U of S and Prairie Agriculture Machinery Institute (PAMI) have long-term field research plots with swine manure in place across Saskatchewan, funded by ADF and Sask Pork.  These plots have been underway for five to eight years and have been used to determine optimum agronomic rates, methods and sequences of swine manure application in different soil-climatic soil systems in Saskatchewan and to address various soil and environmental quality issues surrounding manure use.  

These has been included in determining the effects of repeated swine manure applications on soil nutrients, metals, salts, structure, biochemical and microbial characteristics as well as plant growth and yield.

This project is being undertaken to determine how annual and sequential applications of swine manure at different rates affect soil quality and crop production after five or ten years at four long-term research sites in Saskatchewan.  The sites are located in different soil-climatic-management zones so as to reveal the effects of differences in soil type, precipitation, and cropping system.

Start Date: 

Fall 2004  

Completion Date:  
Spring 2006

Amount Funded:  
$40,000

Progress Reports:
April 2005




September 2005




May 2006




December 2006 – FINAL REPORT  (Copy available on CD Rom)

PROJECT:
IMPACT OF FIRST BREEDING WEIGHT IRRESPECTIVE OF AGE

ON LONG TERM REPRODUCTIVE PERFORMANCE



SASK PORK PROJECT # 2003-04

Dr. George Foxcroft

Swine Reproduction-Development Program

University of Alberta

Dept. of Agricultura, Food and Nutritional Science

410 Agriculture/Forestry Centre

EDMONTON, Alberta  T6G 2P5

Tel:   (780) 492-2329

Fax:  (780) 492-4265

Project Summary:

The objective of the study is to further refine existing gilt pool management taking into account key factors that are thought to impact lifetime breeding performance.  The U of A will be able to recommend to producers how to best manage the gilt pool to reduce variability in weight at breeding targets.  Collectively, these results will increase overall sow lifetime performance and breeding herd productivity and decrease labour requirements in the gilt development barn.

Start Date: 

June 2003  

Completion Date:  
June 2005

Amount Funded:  
$39,980.00

Progress Reports:
Interim Report:  August 29, 2005

 


July 27, 2007 – FINAL REPORT

PROJECT:
A NOVEL METHOD FOR REDUCTION OF ENVIRONMENTAL HAZARDS

FROM SWINE SLURRY GASES

SASK PORK PROJECT #2002-12

Dennis Hodgkinson, P.Eng.

DGH Engineering Ltd.

12 Aviation Boulevard

St. Andrews, Manitoba  R1A 3N5

Tel:  (204) 334-8846     Fax: (204) 334-6965

Project Summary:

An expanding Canadian swine industry is mainly based on a liquid manure handling system.  This factor coupled with the increased workforce in this sector means a greater likelihood of exposure to hazardous levels of Hydrogen sulphide and ammonia gas emissions from stored swine slurry.  Attempts to limit such exposures have focused mainly on avoiding hazardous levels rather than preventing their formation in high amounts in the first place.  

This proposal outlines a concept which uses the latter approach in a cost-effective and simple manner through a continuous “stripping” of these two gases from the in-barn stored manure.  This results in avoidance of temporary hazardous levels of gases in the barn when slurry agitation occurs during pit emptying activities.

The effect of this concept will be tested on farm in four identical barns on one site in eastern Manitoba.  Gas emissions, manure content, and animal performance will be monitored for a six-month period, during which the low-level stripping process will be in operation.  The results of these on-farm tests as opposed to bench-scale tests will be readily applied to the swine industry through both oral presentations and the written media.  The results will be of particular interest to large scale employers responsible for the safety of a large workforce.

This project will be of national interest and application, since the manure storage systems involved are used throughout the Canadian swine industry.  The fundamental knowledge generated by the study will be available to the farming public for application in a variety of ways or means.  It is expected that the project will confirm the technical and practical feasibility of the fundamental concept of safety gas scrubbing and that rapid and broad adoption of the concept by livestock producers will follow.

Start Date: 

February 2003

Completion Date:  
August 2003

Amount Funded:  
$6,000

Progress Reports:
July 2003


June 2005 (FINAL REPORT)

PROJECT:
ENVIRONMENTAL ISSUES RESOURCE CENTRE (RENEWAL)



SASK PORK PROJECT #2002-04

Lee Whittington

Manager, Information Services

Prairie Swine Centre Inc.

P.O. Box 21057 – 2105 8th Street East

Saskatoon, Saskatchewan  S7H 5N9

Project Summary:

The Environmental Issues Resource Centre began in the spring of 1998 for four reasons and these conditions still exist:

1.
Providing a logical and easy-to-use tool for capturing and sorting the growing body of environmental information on the livestock industry;

2.
A need for reviewing the world-wide body of information and evaluating its use for the Canadian situation;

3.
A need to provide a fact-based and respected source of information on the topic;

4.
A resource for pork boards to use when reviewing funding applications regarding environmental projects.

The three-year continuation of the project provides:

1.
Continual updating of the database (approaching 1100 references);

2.
Critical review and the writing of easy-to-read chapters on 14 issue areas on the

environment;

3.
Targeted communications plan and promotional/publication activities to promote this resource to the industry;

4.
New Internet features such as web page stats and tracking to better identify why people come to the site and allow improved resource allocation by increasing content in the areas our visitors are seeking;

5.
Linking to the website proposed for the Pork Industry Interpretive Centre, providing a value-added resource for students and visitors.

Start Date: 

2002  

Completion Date:  
2004

Amount Funded:  
$24,000
($8,000 from pork industry check-off)




($16,000 from Industry Sustainability Fund)

Progress Reports:  
March 1, 2004 (FINAL REPORT)

PROJECT:
COMMUNITY ODOUR MONITORING USING LOCAL RESIDENT

OBSERVERS

SASK PORK PROJECT #2002-03

Dr. Huiquing Guo, University of Saskatchewan

Dr. Claude Lague, University of Saskatchewan, Prairie Swine Centre Inc.

Dr. John Feddes, Alberta Agriculture, Food & Rural Development

Department of Agricultural & Bioresource Engineering

57 Campus Drive

Saskatoon, Saskatchewan

S7N 5A9

Project Summary:

The nuisance and health-concerns caused by odours from livestock facilities are among the key issues that affect the growth of the livestock industry in Saskatchewan. The methods of determining separation distances from livestock operations need to be science based rather than based on experience. To generate science-based setback distances, reasonable/acceptable odour exposure levels of the surrounding neighbors need to be determined and odour dispersion models are needed to predict odour dispersions. Since the early 1980's, air dispersion models have been studied to predict odour concentrations downwind from agriculture sources.  However, very few models have been used to predict odour concentrations because of field data to validate the models is lacking.

Since 1998, the University of Minnesota used trained odour panelists and local resident-panelists to monitor odour dispersion from 50 m to 3.6 km from the odour source.  However, the climate is different in Saskatchewan than Minnesota thus odour occurrence as affected by odour source and weather may be different. 

A Livestock Odour Control Team was created last fall in Alberta.  One research proposal that the Team proposed is to conduct community odour monitoring and develop community acceptable odour levels.  Pincher Creek has been selected and odour is being monitored by trained local residents since January 2002 and it will last for a year.  

Objectives:

To monitor odour exposure levels in the vicinity of intensive livestock operations (ILOs) regarding frequency, intensity, duration and offensiveness; to validate odour dispersion models for Saskatchewan situations to predict odour intensity in the vicinity of ILOs.

Page 2:

PROJECT:
COMMUNITY ODOUR MONITORING USING LOCAL RESIDENT

OBSERVERS

SASK PORK PROJECT # 2002-03

Start Date:

January 2002

Completion Date:
January 2004

Amount Funded: 
$30,000 (Funded from Industry Development)

Progress Reports:
July 2003




April 2004

August 2004

Interim Report – August 2005

FINAL REPORT – October 2006

PROJECT:
VETERINARY INFECTIOUS DISEASE ORGANIZATION (VID0)

CORE FUNDING - SASK PORK PROJECT #2001-12

Stuart Bond, P.Ag.

Associate Director, Public Relations

Veterinary Infectious Disease Organization (VIDO)

University of Saskatchewan

120 Veterinary Road

Saskatoon, Saskatchewan  S7N 5E5

Project Summary:

Core funding provided for ongoing swine research in the following areas:

· Strep suis vaccine development

· Needle free vaccine delivery

· Development of Porcine Adenovirus vectored vaccine

· PMWS and Porcine Circovirus type 2

· Air-borne bacteria around swine barns

· Control of contaminants in swine worker’s environment (In collaboration with the Centre of Agricultural Medicine at the Royal University Hospital)

Start Date:

November 2001

Completion Date:
July 2004

Amount Funded:
Amount:  $36,000


Year 1:  12,000

Year 2:  12,000

Year 3:  12,000

Progress Reports:
April 4, 2003



January 12, 2004
PROJECT:
GEOCHEMISTRY AND HYDROGEOLOGY NEAR EARTHERN MANURE

STORAGES


SASK PORK PROJECT #2001-06

Terry Fonstad

Department of Agriculture and Bioresource Engineering

University of Saskatchewan

57 Campus Drive

Saskatoon, Saskatchewan  S7N 5A9

Project Summary:

The objective of this project is to continue a project started in 1997 to conduct long-term monitoring of earthen manure storages (EMS).  The previous project allowed installation of detailed monitoring systems in 3 new two celled earthen manure storages and 2 sixteen-year-old storages from 1997-2000.  The data from these sites will provide assistance in the development of predictive models and the verification of these models.  These models can then be used to assess potential or existing sites for suitability or remedial work.

Livestock production continues to be a potential area for economic gain for Saskatchewan.  With this production has come concerns of groundwater quality deterioration from either manure storage or utilization.  Generally, people are comfortable with the use of manure as a fertilizer and general fertilizer use.  However, the storage of manure still presents a concern, as very few individuals understand the movement of water and ions through a soil matrix.   Engineers and regulators have been working to develop some predictive capabilities for estimating the travel time of manure solutes through soils.  To date they have had to rely on projects that involved coring soils beneath earthen manure storages (EMS) (Chang et al. 1974; Miller et al. 1976; Filson 1994; Fonstad and Maule 1996) and where monitor wells were installed adjacent to storages in Virginia (Ciravolo, T.G., et al. 1979), Delaware (Ritter, W.F. et al, 1980), North Carolina (Westerman, P.W. et al 1993, Huffman, R.L. and Westerman, P.W. 1995), Ontario (Miller, M.H., et al. 1985) and Saskatchewan (Fonstad et al., in prep).

Start Date:

April 2001

Completion Date:
April 2006

Amount Funded:
$35,000.00 ($7,000 per year for 5 years)

Progress Reports:
February 26, 2003




February 13, 2004




April 1, 2005

July 14, 2006 (FINAL REPORT)

PROJECT:
THE EFFECT OF AGE AT FIRST ESTRUS (PUBERTY) ON MATURE BODY SIZE & LONG TERM REPRODUCTIVE PERFORMANCE OF SOWS



SASK PORK PROJECT #2001-04

Dr. Edouardo Beltranena

Prairie Swine Centre Inc.

Box 21057, 2105-8th Street East

Saskatoon, Saskatchewan

S7N 5N9

Project Summary:

Approximately 500 replacement gilts (C22s) will be used to determine the:

a)
relation between prepubertal growth rate age at puberty and response to boar stimulation;

b)
relation between body size and long-term outcomes for body size and

condition;

c)
relation between sexual precocity and lifetime fertility of the sow.

The data will be analyzed using regression and correlation procedures to establish the relationship between pre- and peri-pubertal measurements and subsequent reproductive performance for the whole population as well as segregated by early, intermediate and late responders.

Producers need to know if their fastest growing gilts are also late responders to boar stimulation.  If so, we need to issue practical recommendations as to how to rear gilts in order to minimize non-productive days.  

Start Date:

March 2001

Completion Date:
July 2003

Amount Funded:
Amount:  $46,500
Year 1:  23,250 

Year 2:  23,250 

Progress Reports:
May 1, 2002




September 9, 2002




April 29, 2003




March 24, 2004 (FINAL REPORT)

Total Project:  $93,000 – Funded equally from the pork industry check-off and Agriculture Development Fund.

PROJECT:
PARTNERSHIP BETWEEN SASK PORK, CANADIAN INSTITUTE FOR

HEALTH RESEARCH AND THE CENTRE FOR AGRICULTRAL MEDICINE IN PROVISION OF A POTENTIAL POSITION IN ENVIRONMENTAL AND OCCUPATIONAL HEALTH 

SASK PORK PROJECT #2000-12

Dr. James Dosman

Centre for Agriculture Medicine

University of Saskatchewan

103 Hospital Drive

Saskatoon, Saskatchewan

S7N 0W8

Project Summary:

A Sask Pork CIHR Chair Position in Environmental and Occupational Health position will be located at the University of Saskatchewan. The Centre for Agricultural Medicine at the University of Saskatchewan and Laval University will form a strategic alliance of researchers who will work on characterizing and improving air quality and occupational health status of workers in intensive livestock production buildings over a five-year project.

This is a joint project with co-applicants from Prairie Swine Centre Inc., U of S College of Agriculture, Western College of Veterinary Medicine (U of S), University of Alberta, Veterinary Infectious Disease Organization (VIDO), University of Toronto, Lethbridge Research Centre, University of Quebec and Institut de recherche et de developpement en agroenvionnement.

Summary of Results:

The Occupational Health and Services program continues to be of growing interest to a number of the larger livestock production facilities in Western Canada.  

The occupational health services program continues to be a resource for livestock producers.  The industrial hygienist, the occupational health physician and our extension division respond to requests related to worksite health and safety issues.  Requests typically relate to dust, gas and noise assessment and control issues and individual workplace health and safety issues.

The IAREH has worked with Saskatchewan Labour on the draft of the Saskatchewan Best Practices guide.  The guide as well as technical modules on selected issues relevant to all livestock industries is under development.

The IAREH works with the swine industry evaluating the respiratory health of workers and assessing the environmental agents present in the workplace.  In the initial 1990-1991 research project 331 swine workers in Saskatchewan were studied.  249 of the workers’ respiratory health was compared to a set of grain farmers and a set of people who had never farmed.  The finds from the study indicated that the study participants were all males between the ages of 18 and 80 years.  They had worked for an average of 12 years in te industry at an average of four hours per day in barns that housed, on average, 891 pigs.  Swine workers had significantly lower lung function compared with grain farmers and significantly more symptoms of chronic bronchitis and asthma that did grain farmers or people who did not farm.  

The group was tested again in 1994-1995. Follow up findings indicated that swine workers experienced a 26.1 ml/year greater decline in lung function when compared to individuals who had never farmed and that grain and swine farming should be considered risk factors in the development of potential airways limitation in these workers.  It also appeared that levels of dust and endotoxin in these work environments played a role in respiratory health effects.

A third follow-up was undertaken in 2003-2004.  The findings indicated that swine workers had a 43.6 mL/year greater decline in lung function when compared to individuals who had never farmed.  The results further suggest that for those individuals that left swine farming. Their lung function did not decrease as much per year as it did for those who continued to swine farm.

The swine industry has changed considerably since the original studies were conducted in 1990-1991.  The hours of work/day, the number of animals/barn and the length of time the workers have been working in the industry are quite different from the original studies.  The better understand the respiratory effects related to this new environment, IAREH has undertaken a research study on full-time, male and female swine workers.  The study will include a questionnaire on health status, respiratory status, job related questions such as number of year sin the industry and hours of work per day and lung function testing, blood pressure testing and allergy testing.  Data collection will begin in the winter of 2004.

Start Date:

2001

Completion Date:
2005

Amount:

$60,000 ($12,000 per year for 5 years)

Funded by pork industry check-off and Pork Industry Sustainability Fund

Progress Reports:
April 2008 - FINAL

PROJECT:
PRAIRIE SWINE CENTRE INC. FIVE YEAR FUNDING 

AGREEMENT (2001-2005)

Dr. John Patience

Prairie Swine Centre Inc.

Box 21057, 2105 8th Street East

Saskatoon, Saskatchewan

S7N 5N9

Project Summary:

The Prairie Swine Centre Inc. is a non-profit research corporation that conducts applied research in pork production.  The five-year funding agreement, signed in June 2000 between Sask Pork and the Prairie Swine Centre Inc., covers the period April 1, 2001 thru December 31, 2005. Research will be conducted in the areas of swine nutrition, ethology, engineering and environment.  The Centre will continue to develop and deliver management and barnworker training programs and conduct Hydrogen Sulphide Awareness training for pork producers. 

The contract sets out funding from the levy for each market hog sold by a Saskatchewan producer as follows:

April 1, 2001      – December 31, 2001
$0.24 per pig

January 1, 2002 – December 31, 2002
$0.23 per pig

January 1, 2003 – December 31, 2003
$0.22 per pig

January 1, 2004 – December 31, 2004
$0.21 per pig

January 1, 2005 – December 31, 2005
$0.20 per pig

Progress Reports:
Annual presentations to Sask Pork Board of Directors




Reports included in Centered on Swine publication

PROJECT:
CANADIAN RESEARCH NETWORK ON BACTERIAL PATHOGENS

OF SWINE (2000-2005)

Dr. Mario Jacques

University of Montreal

Faculty of Veterinary Medicine

3200 Sicotte

Saint-Hyathince, Quebec

J2S 7C6

Tel:  (450) 773-8521 Ext. 8348  Fax:  (450) 778-8108

Email:  jacqm@medvet.umontreal.ca
Project Summary:

The objectives of the research network are to:

· increase our basic knowledge of swine pathogens and pathogenicity;

· increase our knowledge of food-borne pathogens associated with swine;

· use that knowledge to develop efficient diagnostic tools and bacterial vaccines;

· train highly qualified personnel who can meet future demands of the swine industry.

The network is comprised of 28 researchers from across the country.  Six major research topics will be covered: E. coli, Streptococcus suis, Actinobacillus sui and App, public health and antibiotic resistance, biotechnology-based diagnostic tests, and vaccine development.

Start Date:

2000

Completion Date:
2005

Amount Funded:
$3,798.36 per year for 5 years

Progress Reports:
Period April 1, 2000 – March 31, 2001

Year , 2, 3 and 4 Annual Reports Received

2003-2004 Annual Report and SIDNet – September 28, 2004

200-2005 Research & Development Report – September 2006
PROJECT:
SUPPORT OF VIDO SWINE RESEARCH CHAIR (1998-2001)

Dr. Stuart Bond

Veterinary Infectious Disease Organization (VIDO)

120 Veterinary Road

Saskatoon, Saskatchewan S7N 5E3

Tel: (306) 966-7465

Fax: (306) 966-7478

Project Summary:

The primary objective of the Strep suis research program is to develop a vaccine that will reduce the losses experienced each year by the pork industry.  An effective Strep suis vaccine would reduce the death loss from disease and reduce the possibility of antibiotic residues in pork.  Piglet disease caused by Strep suis bacteria is responsible for some of the largest and most upsetting losses for swine producers.  The disease is recognized as the most important infectious disease currently affecting swine production in Saskatchewan and throughout North America.

Start Date:
10 February 1998

Completion:
February 2001 – Project Complete

Amount:
$10,000 per year for 3 years

PROJECT:
CHROMATOGRAPHY SYSTEM 

SASK PORK PROJECT # 2000-10

Dr. Elemir Simko

Western College of Veterinary Medicine

Department of Veterinary Pathology

University of Saskatchewan

52 Campus Drive

Saskatoon, Saskatchewan

S7N 5B4

Project Summary:

Purchase of a Chromatrography system for the Department of Veterinary Pathology.

Start Date:  

2000

Completion Date:
2000

Amount:

$20,823

PROJECT:
MANURE GENERATION STUDY

SASK PORK PROJECT #2000-03

Marten Wright

Quadra Group

Box 638

Outlook, Saskatchewan

S0L 2N9

Project Summary:

The project is intended to correlate feed and water inputs with manure generation.  This will be accomplished by utilizing the existing feed usage programs and water metering capabilities of the barn and complimenting them with the installation of an accurate meter that will enable the barn to determine how much manure exits the barn.  The Prairie Swine Centre has been asked to collaborate in the analysis of data and preparation and distribution of the final report.  Prairie Swine Centre’s involvement will give confidence to the results before they are communicated to the producer public.

Start Date:

November 2000

Completion Date:
December 2001

Amount Funded:
$7,800

Progress Reports:
April 10, 2001




September 2003




July 15, 2004 (FINAL REPORT)

PROJECT:
AIR BORNE BACTERIA AROUND HOG BARNS – LIVESTOCK

ENVIRONMENTAL INITIATIVE

SASK PORK PROJECT #2000-02
Philip Willson

Program Manager (Bacteriology)

Veterinary Infectious Disease Organization

120 Veterinary Road

Saskatoon, Saskatchewan  S7N 5E3

Tel:  (306) 966-7480

Project Summary:

The objective is to measure and describe the bacteria in the air environment around modern swine production facilities.  Air samples will be taken around start-up hog production facilities in Saskatchewan and determine the amount and type of airborne bacteria.  This project will add to an on-going project to evaluate odor around swine production facilities.

Start Date:

April 2000

Completion Date:
March 2001

Final Report:

October 10, 2002

Amount Funded:
$3,375

Progress Reports:
Preliminary Report:
March 23, 2001

2nd Progress Report:
February 7, 2002 (Electronic Version available)


October 10, 2002 (FINAL REPORT) (Electronic Version available)
PROJECT:
ENVIRONMENTAL ISSUES RESOURCE CENTRE – FURTHER

DEVELOPMENT AND MAINTENANCE (1999-2002)

Prairie Swine Centre Inc.

Box 21057 2105-8th Street East

Saskatoon, Saskatchewan  S7N 5N9

Tel (306) 373-9922

Fax (306) 955-2510

This technology transfer project was undertaken on behalf of the Canadian pork industry and falls under the Hog Environmental Management Strategy (HEMS).  It is managed by the Ontario Pork Producers Marketing Board.  Funding for the project is split equally among Ontario Pork, Sask Pork, Alberta Pork and the Manitoba Pork Council.

The Environmental Issues Resource Centre is a summary and review of the current scientific knowledge in the disciplines surrounding the environmental impact of pork production.  This project was originally completed for the Ontario Pork Environmental Committee to serve as a resource to pork producers and local municipalities faced with revising local bylaws impacting on location and operation of production facilities (completed April 1998).  This HEMS project builds on the original website and database and covers the period July 1999 to June 2002.

This three year project will see the current website expanded to include more technical information, building on the more than 500 references in the searchable database.  In addition, chapters will be rewritten periodically to provide and easy-to-read, up-to-date source of factual information about the environmental issues facing the industry.  All chapter summaries will be translated into French fulfilling the national mandate.

Dr. Stephane Lemay provides technical consulting on the project; Ms. Liliane Chenard is completing the translation of chapter summaries and reviews database entries; Mr. Lee Whittington provides new materials for inclusion and reviews database entries and chapter summary updates.

Start Date:
July 1999

Completion:
June 2002

Amount:
$22,500 ($7500/year for 3 years; Received complimentary funding from HEMS AND LEI. 

Progress Reports: 
December 31, 1999

Partnership program with Alberta Pork, Sask Pork, Ontario Pork and Manitoba Pork Council

(Project originally funded under HEMS, then LEI).  

PROJECT:
INFLUENCE OF HOG MANURE APPLICATION ON WATER 

QUALITY AND SOIL PRODUCTIVITY (1998-2003)

Dr. Charles Maulé

Professor and Head

Department of Agricultural and Bioresearch Engineering

57 Campus Drive

University of Saskatchewan

Saskatoon, Saskatchewan

S7N 5A7

Project Summary:

Potential environmental impact associated with manure application on dryland crops from intensive livestock operations are recognized as factor limiting the establishment of these operations in Saskatchewan.  The intent of this project is to compare water quality and soil productivity between land fertilized with manure (organic) and those with conventional (inorganic) fertilizers.  The specific objectives, within the context of the use of hog manure as a fertilizer for dryland crops are to:

1) 
measure the presence and accumulation of nutrients and potential pollutants in soils, runoff waters and shallow groundwaters;

2)
provide recommendations as to application rates based on soil productivity on a landscape basis;

3)
provide recommendations to prevent the accumulation of environmental or health related pollutants and

4)
establish a protocol for long term monitoring.

Start Date:

March 1998

Completion Date:
March 2003

Amount Funded:
$10,000/year for 5 years

Total Funding:
$50,000

Progress Reports:
December 2000

January 31, 2002

August 23, 2006 – FINAL REPORT

PROJECT:
THE LONG-TERM EFFECT OF REPEATED HOG MANURE

APPLICATIONS ON POORLY DRAINED SOILS (1997-2000)

Drs. M. C.J. Grevers and Jeff Schoenau

Department of Soil Science

University of Saskatchewan

51 Campus Drive

Saskatoon, Saskatchewan

S7N 5A8

Project Summary:

1)
Determine the long-term effect of repeated applications of hog manure on soil quality and on crop production in the Brown and Dark Brown soil zones;

2)
Identify soil types most suitable for the long-term application of large volumes of hog manure, and;

3)
Determine the effect on the environment of repeated applications of soil-applied hog manure.

Start Date:

March 31, 1997

Completion Date:
March 31, 2000

Amount Funded:
$2,000 per year for 3 years


(a 6-month extension was requested and granted)

Progress Reports:
December 2000

December 2001

January 2003

PROJECT:
MANURE MANAGEMENT MODEL (MMM) ADD-IN FOR PORKPLAN FOR

USE IN THE HOG INDUSTRY (1997-1999)

CETAC – West

216-211 Research Drive

Saskatoon, Saskatchewan 

S7N 3R2

Tel:  (306) 975-0660
Fax:  (306) 975-0699

Project Consultant:  Don Somers

Project Summary:

The objective of the project was to design, test, and calibrate a computerized manure management module for use in the hog industry.  The Manure Management Model (M3) was developed as an Excel spreadsheet for compatibility with the currently available PorkPLAN software, and then “wrapped” in a windows environment.  The purpose of the model was to simulate the economics of alternative liquid manure handling practices and to demonstrate how these affect the profit margin of specific hog operations.  Potential users of the software include banks processing farm loans, Pork Implementation Team (PIT), Saskatchewan Agriculture and Food, Saskatchewan pork producers contemplating new developments, and producers considering expansions to their current operations.

Start Date:

January 1997

Completion Date:
December 1999 – Project Complete – Final Report Available

Amount Funded:
Sask Pork


$10,000

Manitoba Pork Council
$  5,000

Manitoba Agriculture
$  5,000
Total



$20,000

Progress Reports: 
December 1999 – FINAL REPORT

PROJECT:
FEEDING THE GESTATING SOW

Frank Aherne

University of Alberta

6909 – 116 Street, O.S. Longman Building

Edmonton, Alberta

T6H 4P2

Tel:  (780) 427-5096

Fax:  (780) 427-1439

Project Summary:

All phases of the reproductive cycle of a sow are interrelated and therefore the feeding program in one phase can have significant effects on the sow’s performance and appetite in another phase.  It has been shown that feeding levels during gestation that promote backfat levels at parturition of 20mm P2 or more may result in reduced sow feed intake during lactation, especially in early lactation.  There is also some evidence that high levels of feed intake during gestation will either decrease insulin secretion during lactation or increase insulin resistance and this may reduce peripheral glucose utilization and reduce mobilization of fat stores that in turn will reduce feed intake.  Whatever the mechanism, the resulting reduced feed intake during lactation will result in increased weight and condition loss of the sow that may reduce milk and subsequent reproductive performance (Weaning to Service Interval, Subsequent Litter Size and Farrowing Rate).

Start Date:

1998

Completion Date:
2000

Amount Funded:
$5,025

Progress Report:
August 1999 (FINAL REPORT)

PROJECT: 
FEEDING AND MANAGEMENT SYSTEMS TO MINIMIZE THE 

ENVIRONMENTAL IMPACT OF THE SWINE INDUSTRY:  OPTIMIZATION OF INGREDIENT AND NUTRIENT UTILIZATION*

Ruurd T. Zijlstra and John F. Patience

Prairie Swine Centre Inc.

2105-8th Street East

Saskatoon, Saskatchewan

S7H 5N9

Tel (306) 373-9922

Fax (306) 955-2510

Project Summary:

The overall objective of the project is to reduce the environmental impact of the swine industry by reducing nitrogen and phosphorus excretion with nutritional means without reduction of pig performance.  Objectives of specific studies within the project that are ongoing are:

Objective 1:
To determine the effect that varying the mean particle size of the major ingredients and adding supplemental enzymes (phytase and carbohydrase) will have on the nitrogen and phosphorus excretion of growing pigs.

Objective 2:
To study the effect of crude protein and fermentable carbohydrates on nitrogen excretion patterns and to investigate if plasma urea nitrogen can be used to predict the excretion of urea in urine.

Start Date:
July 1, 1998

Completion:
June 30, 2002


Amount:
Year 1:   $30,000 (SPI Marketing Group)






Year 2:   $29,900 (Sask Pork)



Year 3:   $29,400 (Sask Pork)



Year 4:   $28,275 (Sask Pork)

* Agriculture and Agri-Food Canada research partnership project

Progress Reports:
December 15, 1999 (Received at Sask Pork June 2000)




(Core Funding - PSCI)
MINIMIZING THE IMPACT OF PORK PRODUCTION (GROWOUT PHASE) ON NATURAL WATER RESOURCES

AAFC File:  215597-98 – Research

Harold W. Gonyou, Stephane Lemay, John F. Patience

Interim Report:
July 15, 2000

August 31, 2002 – FINAL REPORT
(Electronic Copy Available)

IMPACT OF NURSERY FEEDER ADJUSTMENT AND SPACE ALLOWANCE ON PERFORMANCE OF PIGS FROM 3 TO 10 WEEKS OF AGE

L. Smith, J.F. Patience, H.W. Gonyou, and R.D. Boyd

Progress Reports:
January 31, 2002
(Core Funding – PSCI)

LONG TERM EFFECT OF REPEATED HOG MANURE APPLICATIONS ON POORLY DRAINED SOILS

1997-2000

Dr. Mike Grevers

Progress Reports:
March 27, 2000

MAXIMIZING THE ECONOMIC AND ENVIRONMENTAL BENEFIT LAND APPLICATION OF ANIMAL MANURE   (4 Year Case Study in East Central Saskatchewan)

(Effect of Repeated Hog and Cattle Manure Application on Soil Quality in East Central Saskatchewan)

Dr. Jeff Schoenau

Preliminary Final Report: 
March 12, 2001 

Progress Reports:

March 23, 2001 – FINAL REPORT
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