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OFFICIAL COURSE OUTLINE INFORMATION 

 
Students are advised to keep course outlines in personal files for future use. 

Shaded headings are subject to change at the discretion of the department and the material will vary 
- see course syllabus available from instructor 

 
FACULTY/DEPARTMENT: BIOLOGY DEPARTMENT 

BIO 405       3 
COURSE NAME/NUMBER  FORMER COURSE NUMBER  UCFV CREDITS 

Applied Plant Biotechnology 
COURSE DESCRIPTIVE TITLE 

CALENDAR DESCRIPTION:  

This course examines the application of various biotechnologies to plants and plant cells.  
Specifically, the application of tissue culture, DNA markers, rDNA techniques and genomic 
approaches to plants will be studied. The impact of these technologies on agriculture, forestry, and 
the pharmaceutical and food industries will be explored. Lastly the impact of biotechnology on 
society and the regulation of plant biotechnology will be discussed.  

 
PREREQUISITES: Bio 201 and BIO 220  
CO- OR PREREQUI BIO 320 strongly recommended as a co-or pre-requisite. 

SYNONYMOUS COURSE(S) SERVICE COURSE TO: 
(a) Replaces:              
  (Course #)  (Department/Program) 
(b) Cannot take:       for further credit.       
  (Course #)  (Department/Program) 

TOTAL HOURS PER TERM: 45  TRAINING DAY-BASED INSTRUCTION 
STRUCTURE OF HOURS:    LENGTH OF COURSE:       
Lectures: 45 Hrs  HOURS PER DAY:     
Seminar:      Hrs    
Laboratory:  Hrs    
Field Experience:  Hrs    
Student Directed Learning:      Hrs    
Other (Specify):            Hrs    
    

MAXIMUM ENROLLMENT: 36  
EXPECTED FREQUENCY OF COURSE OFFERINGS: alternate years  
WILL TRANSFER CREDIT BE REQUESTED? (lower-level courses only)  Yes  No 
WILL TRANSFER CREDIT BE REQUESTED? (upper-level requested by department)  Yes  No 
TRANSFER CREDIT EXISTS IN BCCAT TRANSFER GUIDE:  Yes  No 

COURSE IMPLEMENTATION DATE: September 2005 
COURSE REVISED IMPLEMENTATION DATE:       
COURSE TO BE REVIEWED: September 2009 
(Four years after implementation date) (MONTH YEAR) 

AUTHORIZATION SIGNATURES:  
  
Course Designer(s):  Chairperson:  
 Ron Wilen, PhD  Gillian Mimmack, PhD (Curriculum Committee) 
  
Department Head:  Dean:  
 Barbara Moon, PhD  Jacalyn Snodgrass, PhD 
PAC Approval in Principle Date:       PAC Final Approval Date: April 29, 2005 
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LEARNING OBJECTIVES / GOALS / OUTCOMES / LEARNING OUTCOMES: 

Upon completion of this course, successful students will understand and be able to critically discuss: 
 
- The role of plant breeding in the development of new crops and forest products, and how plant breeders can employ 
biotechnology to achieve these goals 
- The theoretical basis of each of the various technologies 
- The applicability and limitations of each technology to the specific objective of each situation 
- The economic and societal benefits of plant biotechnology and the potential problems associated with the application of each of 
these techniques 
 
METHODS: 

Lectures, in-class discussions, and student presentations 
Laboratory exercises 
 

PRIOR LEARNING ASSESSMENT RECOGNITION (PLAR): 

Credit can be awarded for this course through PLAR (Please check:)  Yes  No 

METHODS OF OBTAINING PLAR: 

Challenge exam to be arranged through the instructor  
 
TEXTBOOKS, REFERENCES, MATERIALS: 
[Textbook selection varies by instructor. An example of texts for this course might be:] 

The course will rely heavily on recent journal articles. 
Material will be drawn from a number of sources including texts, journal articles, and government publications. 
A possible textbook would be: 
Chawla   Introduction to Plant Biotechnology 2nd ed  2002 Science Publishers Inc.  
The library also subscribes to the following periodicals  
Plant Physiology; The Plant Cell; 
Online subscriptions to numerous appropriate journals published by Elsevier and Springer  
 
SUPPLIES / MATERIALS: 

      
 
STUDENT EVALUATION: 
[An example of student evaluation for this course might be:] 

Midterms (2) 30% 
Term paper 20% 
Paper critiques 15% 
Final exam: 35% 
 
COURSE CONTENT: 
[Course content varies by instructor. An example of course content might be:] 

Week 1 Overview of biotechnology 
                History of plant utilization and crop development 
                Plant Breeding and Society 
                Green Revolution 
Week 2 Introduction to conventional plant breeding 
            Single seed descent, recombinant inbreds, near isogenic lines 
              Technology and plant breeding 
Week 3 Marker Assisted Selection 
               Marker development techniques 
                RFLP, RAPD, AFLP, Microsatellites  
  Dominant versus Co-dominant Markers  
Week 4 Markers and Mapping 
               Quantitative Trait Loci (QTL) 



 
               Applied cytogenetics  
  Polyploids, ditelosomics 
Week 5 Introduction to tissue culture 
 Somatic embryogenesis & artificial seeds  
 Interspecific hybridization 
               Protoplast fusion, and cybrids 
Week 6 Gametophyte culture and haploid plants  
               Somaclonal variation  
               Cell selection and mutagenesis  
Week 7 High value cell culture  
               Introduction to transformation 
               Physical methods of transformation 
               In planta transformation  
Week 8 Viral transformation & Molecular Pharming 
               Agrobacterium 
  T-DNA & vir genes 
Week 9 Selection of transformants 
               Marker genes and reporter genes 
               Marker gene issues 
  Homologous recombination and transposonases 
                             Chimeraplasty 
              Plant P-DNA selection 
Week 10  Gene flow and chloroplast transformation 
              Regulation of transgenic plants 
 PNT legislation in Canada  
Week 11 Introduction to “Omics” 
               Genomics and microarrays 
               Proteomics and Metabolomics  
               Bioinformatics 
Week 12 The business of plant biotechnology 
               Patents and plants 
               Technology protection systems 
               Technology use agreements 
Week 13  Plant biotechnology and society 
               Ethics and biotechnology                                              
 
 
 

 


