Nova Scotia Agricultural College

 SEQ CHAPTER \h \r 1ANSC4000 Module

Biodiversity and Farm Animal Genetic Resource Conservation

November 7 – November 30, 2006
Objectives: 

By the end of this module, students should:

1) know the basis for concern about genetic diversity in domestic animals (mammals, avian species) and the factors leading to loss of diversity

2) know the genetic basis of conservation concerns and practices, and learn techniques to measure and characterize phenotypic and genetic diversity

3) understand international and social concerns related to genetic diversity

4) be aware of the local, national and international initiatives for conservation of domestic animal biodiversity
.

Module Background:

This module was originally developed in early 2003 as a web based course in cooperation with Szent Istvan University in Hungary.  The project was funded by Human Resources Development Canada, International Academic Mobility - Special Initiatives.  Major contributors to module material were D.Patterson, Dr. F.Silversides of Agriculture and Agri-food Canada, and Dr. Jozef Vagi, Svent Istvan University.   Extensive input was provided by Mr.D. Trus, Agriculture and Agri-food Canada.   Module evaluations were provided by Dr.R.Crawford, Professor Emeritus, University of Saskatchewan, and Dr. J.Wilton, University of Guelph.  

Instructor:   Dian Patterson



          NSAC International


          Phone: 893-6653        E-mail: dpatterson@nsac.ca
Lectures:   Tuesday, Nov. 7 and 14, 12:30 - 2:00 PM
                    Thursday, Nov. 9 and 16:  12:30 – 4 PM

Labs/Group Projects:   Tuesday Nov. 21 and 28:  12:30 – 2 PM



     Thursday, Nov 23:  12:30 – 5 PM

Module Exam and Project Report Due Date:  Thursday, Nov. 30  

Instructor will be out of the country from Nov. 21 to 27th.

Recommended Texts:  
Farm Animal Genetic Resources Module Course Notes and Exercises:  for purchase at NSAC Bookstore

The following are on reserve at the MacRae Library.
Dohner, J.V. 2001.  The Encyclopedia of Historic and Endangered Livestock and Poultry Breeds.  Yale University Press

Silversides, F.G., D.L.Patterson, R.D.Crawford, and S.K. Ho.  2003.  Canada’s Country Report on Farm Animal Genetic Resources.  Agriculture and Agri-food Canada. Ottawa, ON.  

Supplementary material and an extensive reading list is also available via Web-CT.  Most material referred to is in the MacRae Library.

Evaluation:


Lab assignments


20%


Term Paper: written


30%


Module examination


50%
Term Paper: 

Students will work in pairs or groups of three.  Each group will be assigned a country or region of the world and produce a report that considers the following: 
1) Briefly describe the location, climate, and current political/socioeconomic status.

2) Describe the animal agriculture that has been practiced in the past and is currently being practiced.

3) Choose at least one breed of animals that has been important in that country or region.  Describe the physical characteristics and explain why this particular breed is valued.  Try to obtain values for numbers of animals kept in the past and currently.

4) Based on your answer to 1) and 2), how likely is it that this particular breed will continue to exist?    Lay out a scenario that would allow for conservation of that breed.  Remember to refer to the concepts presented in class.

Format:  Paper should be 6 to 10 pages, typed and double spaced.  Use appropriate references, referring to these in your discussion and providing a reference list at the end of the paper.  Although peer reviewed references are preferred, it is recognized that much of this information will come from standard reference material or from the web.  Pictures and maps may be useful – if used be sure to give the source.

Course Outline:  

1) Background

· Conservation and biodiversity in the natural environment:  Convention on Biodiversity

· definition of species and breed 

· phenotype vs. genotype; review of basic genetic terms

· within breed and across breed diversity

· national regulations for breed definition (Canada, Hungary, other)

· role of pedigrees and herdbooks (open and closed)

2) Why and how has genetic diversity been changing?

· Intensification of agricultural production

· Increased globalization, vertical integration and multinational companies

· Government policies

· Examples of rare breeds and landraces
i. Canadian examples:  Canadian Cow, Canadian Horse, Newfoundland Pony, Sable Island Pony, Chantecler chicken, Lacombe pig 
ii. Hungarian examples

iii. Other: Europe, North America, Africa, Asia, Australia-New Zealand

3) Why are we concerned about loss of diversity?

· Future needs

i. Climate change

ii. Changing consumer demands

iii. Market economics

iv. Disease

· Social concerns

i. Animal welfare issues

ii. Smallholders and rural programs

iii. International development

iv. Culture and history

· Environmental issues: 

i. sustainable agricultural production

ii. organic agriculture

4) Genetics of diversity

· Population size 

i. Actual numbers: categories set by conservation groups

ii. Effective population size

iii. Bottlenecks

· Hardy-Weinberg equilibrium

i. Mutation

ii. Migration

iii. Selection

· Mating programs

i. Inbreeding

1. Concerns

2. Calculation of inbreeding levels

ii. Crossbreeding programs

iii. Small population breeding programs


5) Conservation/Preservation organizations: Who is involved

· Agriculture and AgriFood Canada
· Rare Breeds organizations

i.  Rare Breeds Canada

ii. Canadian Farm Animal Genetic Resources Foundation

iii. Hungary 

iv. Other national groups:  U.S., U.K., Australia, etc.

v. Rare Breeds International

· International:  FAO


6) Assessing degree of variability and risk of loss

· Population size

· DNA techniques:  SNP

· Mathematical techniques

7) Methods of conservation

· In situ  (live animal)

i. Commercial agriculture

ii. Farm tourism

iii. Government reserves

· Ex situ 

i. Farm parks and historical sites (live animals)

ii. Cryopreservation

1. semen

2. embryos

3. DNA 

iii. Cloning
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