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III. CATALOG DESCRIPTION 

March 2014 
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teven W. Brown AI 

c92 C/l 
Douglas Bish 

Lecture: 2 weekly (35 total) 
Laboratory: 3 weekly (52.5 total) 
3 
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None 
OH 50 Recommended 
Greenhouse Operations provides the 
necessary understanding of greenhouse 
function and management common to all 
greenhouse crops. Students entering any of 
the production-related fields of horticulture 
such as propagation, flower and foliage 
production, glass-house vegetable 
production, nursery operations and 
interiorscape use the concepts and skills 
from this course in daily operations. This 
course is required for the Commercial Cut 
Flower Greenhouse Production Major and 
Certificate. 
Yes 
Letter 
o 

Overview of commercial greenhouse operations including materials and construction, 
heating and cooling systems, containers and greenhouse equipment. Management of 
growing medium, irrigation, fertilization, temperature, growth regulators, C02, and light. 
Alternative cropping systems, post-production storage and handling discussed. Crops 
surveyed include foliage, cut flowers, potted flowering plants and bedding plants. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Discuss the historical development of the greenhouse/floral industry, and relate 
that to current trends which influence production and markets. 
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B. Compare the various types of greenhouses specifying main structural components, 
advantages and disadvantages. 

C. Explain factors to consider when locating a greenhouse. 
D. Identify and compare the various greenhouse covering materials. 
E. Describe and compare various bench and container systems available to 

greenhouse growers, calculating requirements to bring a finished crop to market. 
F. Explain mechanisms of heat transfer, and compare systems for temperature and 

ventilation management. 
G. Calculate construction-related needs such as heating requirements, greenhouse 

volume and space-utilization efficiencies. 
H. Demonstrate how to determine relative humidity in a greenhouse. 
I. Explain management concerns relating to growing media in greenhouse systems. 
1. Discuss water management in greenhouses including sources, quality, and 

application systems. 
K. Describe the function of alternative cropping systems, including Dutch trays. 
L. Calculate fertilizer application rates when using liquid feed systems. 
M. Discuss the use of fertilizers in the production of container crops, using soilless 

media in particular. 
N. Explain the use of various growth management techniques including 

environmental, chemical and mechanical methods. 
O. Identify pest-management problems unique to greenhouse growing. 
P. Describe post-production practices for the major greenhouse crops. 

V. CONTENTS 
A. Industry overview 

1. Origins 
2. In USA 
3. In California 
4. International developments 
5. Market trends 
6. Career opportunities 

B. Greenhouse construction 
1. Locating the greenhouse 
2. Types of structures 

a. Lean-to 
b. Quonset hut 
c. Even-span 
d. Ridge and furrow 
e. Venlo 
f. Open-roof 
g. Head houses and auxiliary buildings 

3. Covering materials 
a. Requirements 
b. Types 

4. Benches 
a. Stationary 
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b. Rolling 
c. Alternative systems 
d. In-ground benches 

5. Calculations 
a. Greenhouse volumes 
b. Bench areas 
c. Space utilization efficiency 

C. Greenhouse environmental control 
1. Heat transfer in the greenhouse 

a. Conduction, radiation and convection 
b. Greenhouse effect 

2. Heating sources and systems 
a. Heat production and distribution 
b. Heat conservation 

3. Ventilation 
4. Cooling systems 
5. Relative humidity 
6. Environmental management 

a. System integration I computerization 
b. Seasonal issues 

7. Calculations 
a. Air volume I flow 
b. Thermal efficiency 
c. Heating capacity and costs 

D. Media Management 
1. Requirements 
2. Soil-based vs. soilless media 
3. Media components I amendments 
4. Preparation of growing media 
5. Pasteurization methods 
6. Containers 

a. Types and materials 
b. Calculations 

E. Irrigation 
1. Water quality 
2. Irrigation systems 

a. Hand watering 
b. Low-pressure I drip 
c. Capillary mat 
d. Boom systems 
e. Nutrient film technique 

3. Runoff control I recycling 
4. Alternative cropping systems: Dutch trays, ebb and flow etc. 

F. Fertilizing 
1. Crop needs 
2. Methods offertilizing 
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3. Fertilizer requirements for soilless media 
4. Calculations 

a. Nutrient content of fertilizer 
b. Ppm-(parts per million) 
c. Dilution of fertilizer for injection 

G. Controlling growth 
I. Photosynthesis and respiration in relation to growth 
2. Day and night temperatures 
3. DIF 
4. Carbon dioxide 
5. Pinching 
6. Light 

a. Quality 
b. Photoperiodism 
c. Supplemental lighting 

7. Chemical growth regulators 
H. Greenhouse pest management 

I. Factors unique to greenhouse growing 
2. Cornmon greenhouse pests and their management 
3. Cornmon greenhouse diseases and their management 

I. Post-production handling and storage 
I. Foliage 
2. Bedding plants 
3. Potted flowering plants 
4. Cut flowers 
5. Grading and packaging 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

I. In-class assignments 
a. Working in groups to take greenhouse measurements and making 

calculations such as air-flow requirements. 
b. Field trips to observe industry operations such as bedding plant and 

flowering plant growers. 
c. Assist with class projects using skills such as watering, fertilizing, 

pinching and post-harvest operations. 
2. Out-of-c1ass assignments 

a. Weekly readings relating to topics such as industry trends, heat transfer, 
cooling systems and media requirements. 

b. Written reports on industry field trips analyzing practices such as 
environmental control, crop selection and preparation of soilless media. 

c. Completion of problem sets calculating values such as boiler capacity 
requirements, crop space requirements and fertilizer dilution rates. 

d. Completion of a greenhouse crop project or greenhouse construction 
project at home, on campus or in the community, integrating skills such as 
greenhouse structural requirements or crop growth modification. 
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e. Research and reporting on current topics in greenhouse operations such as 
industry trends and greenhouse disease control. 

B. Evaluation 
I. Field trip observation reports, commenting on topics such as space utilization, 

labor-saving equipment and crop selection. 
2. Article reports from industry publications on topics such as greenhouse 

irrigation systems and the use of growth regulators. 
3. Problem sets calculating values such as heat loss and thermal efficiency of 

greenhouse coverings. 
4. Participation in lab activities using skills such as transplanting and irrigation 

of greenhouse crops. 
5. A written and oral report on a greenhouse crop or construction project. 
6. Midterm examination on topics such as historical development of the 

greenhouse industry and greenhouse covering materials. 
7. Final examination on topics such as selecting a greenhouse design, calculating 

bench-space efficiency, modification of relative humidity and cooling 
requirements for post-harvest cut flowers. 

C. Textbooks and other instructional materials 
1. Greenhouse Operation and Management, Seventh edition. Paul Nelson (© 

2011) ISBN 978-0132439367 Prentice Hall 
2. Ball Red Book Volume One, Eighteenth edition. Ball Publishing (© 20 II) 

ISBN 978-1883052676 
3. Campus greenhouse, headhouse and lathhouse facilities. 
4. Professional periodicals such as Greenhouse Grower, Grower Talks and 

American Nurseryman magazine. 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a)). 
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