
PLS 465/565   Postharvest Physiology, Technology and Produce Safety
(to be offered as an experimental course in summer session II, 2011)

Description of Coursetc "
Description of Course"
The course provides an overview of the various biological and physiological phenomena affecting postharvest life of agricultural commodities. Proper harvesting, handling, packaging, storage, transportation and marketing procedures to deliver good quality produce are addressed. The course gives specific emphasis relating physiological and biochemical processes to shelf life of intact and fresh–cut commodities. A half of this course is dedicated to microbial safety issues of vegetable production and handling.  This section introduces the inherent risks and safety of the food supply and the use of public policy, and food technology and traceability to reduce those risks.
Online Programs
This course is offered as an online course through Outreach College. Desire2Learn (D2L) will be used as our course website platform.  


Website:  http://www.d2l.arizona.edu 




D2L student tip sheet: http://www.help.d2l.arizona.edu/tip_sheet 


D2L Help pages: http://help.d2l.arizona.edu 
For technical problems, please contact the module instructor(s).
Instructor Information

Dr. Jorge M. Fonseca, M.B.A. 

Yuma Agricultural Center. 6425 8th St. Yuma, AZ 85364 

Phone: (928)782-3836.  E-mail: jfonseca@ag.arizona.edu
&

Dr. Chieri Kubota

School of Plant Sciences, 1140 E. South Campus Drive, Tucson, AZ 85721-0036

Phone (520) 626-8833. E-mail: ckubota@ag.arizona.edu
There will be no regular office hours.  Although we have ‘Open Door Policy’, email is the preferred way to schedule meetings or conference calls with the instructor(s). 

Course Objectives

•
To develop an understanding of the biochemistry and physiology of harvested vegetable metabolism

•
To relate metabolic activity to physical and chemical changes within the vegetable

•
To relate physiological changes within the vegetable and environmental conditions with consumers’ judgment of quality and storage life

•
To develop an understanding of commercial postharvest procedures in relation to biological and physiological principles and individual commodity requirements

•
To relate microbial growth in vegetable tissue with different conditions to which crops are submitted

•
To understand basics of heat and mass transfer associating with postharvest quality changes
•
To be familiar with technologies and instrumentation used in postharvest storage and handling
Expected Learning Outcomes
The students will be able to

•
think in integrated ways that can extend shelf life of vegetable crops

•
describe food safety issues at various steps in the food chain

•
analyze situations to identify postharvest physiology and food safety problems

•
use resources adequately to gain additional information on postharvest topics

•
evaluate proposed solutions to postharvest problems from a variety of perspectives for feasibility and effectiveness

•
write and speak effectively about postharvest physiology, technology and food safety issues

The students will develop more professional skills and get practice in

•
defining a problem

•
asking questions

•
finding and evaluating sources

•
recognizing and appreciating various perspectives

•
creating and assessing solutions

Course Topics and Schedule

Introduction

July 11, Mon - Module 1: The Science and Practice of Postharvest Plant Biology – Postharvest Losses [Fonseca and Kubota]

· Overview of Course Topics

· Significance of Postharvest Plant Biology and Handling of Perishable Plant Products

· Consumer Issues in Quality and Safety

Principles of Postharvest Physiology

July 12, Tue - Module 2: Biology of Harvested Products [Kubota]

· Morphology

· Growth and Development

· Respiration

· Ethylene

July 13, Wed - Module 3: Stress and Gas Exchange between Harvested Products and Environment [Kubota]

· Internal Respiration and Interaction with Atmosphere

· Ethylene dynamic – Role in Ripeness and Quality 

· Climacteric vs. Non-Climacteric Crops

July 14, Thur - Module 4: Heat, Heat Transfer and Cooling [Kubota]

· Temperature-Field Heat Removal

· Pre-Cooling and Cooling Practices and Systems

· Psychrometrics

· Chilling and Freezing Injury

July 15, Fri - Research Topics [Kubota]

July 18, Mon - Module 5: Pre- and Post-harvest Factors Affecting Postharvest Quality [Kubota and Fonseca]

· Light 

· Nutrition

· Water 

· Growth regulators

· Packaging Technology 

Principles of Postharvest Produce Safety
July 19, Tue - Module 6: Principles of Postharvest Pathology and Management of Decays [Fonseca]

· Host-parasite Interactions

· Latent Pathogens

· Opportunistic Pathogens

· Common Diseases of Selected Commodities and Control Methods

· Postharvest Physiology of Harvested Tissue and Pathogen Biology

July 20, Wed - Module 7: Quality and Safety Factors [Kubota]

· The Definition of Quality and Consumer Trend

· Quality Measurements and Technology Used

· Sensorial, Nutritional and Microbial Quality

July 21, Thur - Module 8: Produce Safety (1) [Fonseca]

· Current Importance for Consumers

· Overview of Bacterial Physiology

· Food Poisoning microbes of concern

· Traceability

July 22, Fri - Research Topics [Kubota]


Take-home exam 1

July 25, Mon - Module 9: Produce Safety (2) [Fonseca]

· Pre-harvest Approaches

· Postharvest Washing Agents

· Alternatives currently being studied
· Exam due

July 26, Tue - Module 10: Produce Safety (3) [Fonseca]

· Good Agricultural Practices (GAP’s)

· Good Manufacturing Practices (GMP’s)

· HACCP Program

Postharvest Technologies as Industry Practices

July 27, Wed - Module 11: Postharvest Handling of Vegetables and Melons [Fonseca]

· Harvest Index

· Postharvest Treatments

· Pre-cooling

· Storage Conditions

July 28, Thur - Module 12: Postharvest handling of fruits [Fonseca]

· Harvest Index

· Postharvest Treatments

· Pre-cooling

· Storage Conditions

July 29, Fri - Module 13: Postharvest Handling of Fresh-Cut Produce [Fonseca]

· Agronomical practices and Cultivar Preferences

· Food Safety Technology

· Storage and Modified Atmospheres Conditions

· Processing Technology and Alternatives Preservatives

August 1, Mon - Module 14: Economics and Produce Chain Management [Fonseca]

· The labor factor: productivity and final product quality

· Decision making at different stages of the handling chain

· Management of small-scale handling entrepreneurs

· Forecasting costs and quality 

August 2, Tue - Module 15: Postharvest handling of cut flowers and ornamentals [Kubota] 

· Postharvest Treatments

· Pre-cooling

· Storage Conditions

August 3, Wed - Module 16: Handling and Distributing Transplants and Vegetative Cuttings [Kubota]

· Postharvest Treatments

· Pre-cooling

· Storage Conditions

August 4, Thur - Research Topics [Fonseca]
August 5, Fri – Review and Discussion [Fonseca and Kubota]


Take-home exam 2

August 8, Mon - Exam Due
August 10, Wed - Research Paper Due
Field Trip (optional, TBA)

Course Methodology and Format
· Students in this course will have access to each learning module via our D2L course website. 
· One module contains leaning materials (narrated Powerpoint lectures, lecture summaries) equivalent to 2-hour lecture. 
· Additional readings will also be taken from pertinent research reports, review articles and selected chapters from books. Those will be also available from D2L course website.  Students are expected to follow the schedule and study the materials available online. 
· There will be discussion forum in D2L for each module and student participation is expected. 
· The module learning materials will become available for students’ access no later than at 8:00 am of the scheduled date.
· Additional web-based communication tools (such as email, Skype, and Elluminate) will be used as needed. There will be pre-scheduled class discussion meetings using Elluminate or other internet based communication system.
Textbooks (Optional)
"Postharvest Physiology of Perishable Plant Products" by Stanley J. Kays

"Postharvest Technology of Horticultural Crops", third edition, edited by Adel A. Kader 
“Postharvest Handling: Systems Approach” edited by Wojciech J. Florkowski

“Microbiology of fresh produce” edited by Karl R. Matthews

“Microbial Safety of Fresh Produce” edited by Xuetong Fan et al.
Required/Recommended Knowledge

Introductory biology (such as MCB 181 and 182)
Grading Policy
tc "
Grading Policy"
PLS 465 undergraduate students

Participation 




200 points

Midterm exam (covering modules 1-8)
200 points


Final exam (covering modules 7-15)
200 points

Total





600 points

PLS 565 graduate students

Participation 




180 points

Midterm exam (covering modules 1-8)
120 points


Final exam (covering modules 7-15)
120 points

Research review paper


180 points

Total





600 points

· Participation will be evaluated based on rubrics considering levels of participation/engagement in classroom discussions and interactions with instructors as well as other classmates.  

· All exams will be provided in take-home format.  
Exam 1 due on July 25th
Exam 2 due on August 8th
· Research review paper: Graduate students are expected to read various papers during the course and write a research paper on a specific topic relevant to the course topics. The paper should be a critical review of current literatures on the topic chosen. The paper introduction should address postharvest or produce safety issues followed by the summary of approaches and research finding to solve the problem.  Consult with instructor on the topic as soon as you select one. The maximum page limit of the paper is 10 pages (12 point, single spaced) including figures and tables.
Research paper due on August 10th 

· Grading Policy: Grade for the course will be based on points accumulated over the course (541-600 pts. = A; 481-540 pts. = B; 421-480 pts. = C; 361-420 pts. = D; 360 or below = E).  Total possible points obtained are 600 pts.  
· Incomplete Grade Policy http://registrar.arizona.edu/gradepolicy/incomplete.htm
Classroom Behavior

Policy regarding use of cell phones/pagers

The Arizona Board of Regents’ Student Code of Conduct http://web.arizona.edu/~policy/threatening.pdf http://policy.web.arizona.edu/~policy/threaten.shtml , ABOR Policy 5-308, prohibits threats of physical harm to any member of the University community, including to one’s self.  See: . 

Special Needs and Accommodations Statement

Students who need special accommodation or services should contact the Disability Resources Center, 1224 East Lowell Street, Tucson, AZ 85721, (520) 621-3268, FAX (520) 621-9423, email: uadrc@email.arizona.edu, http://drc.arizona.edu/.  You must register and request that the Center or DRC send me official notification of your accommodations needs as soon as possible.  Please plan to meet with me by appointment or during office hours to discuss accommodations and how my course requirements and activities may impact your ability to fully participate. The need for accommodations must be documented by the appropriate office.

Student Code of Academic Integrity

Students are encouraged to share intellectual views and discuss freely the principles and applications of course materials. However, graded work/exercises must be the product of independent effort unless otherwise instructed. Students are expected to adhere to the UA Code of Academic Integrity as described in the UA General Catalog. See: http://deanofstudents.arizona.edu/codeofacademicintegrity 
Confidentiality of Student Records

http://www.registrar.arizona.edu/ferpa/default.htm


Subject to Change Statement

Information contained in the course syllabus may be subject to change with advance notice, as deemed appropriate by the instructors.
