
Introduction
Greenhouse vegetable production is a highly inten-

sive enterprise requiring substantial labor and capital
inputs. Because of this, potential growers should care-
fully consider all of the factors necessary for a success-
ful enterprise.

Greenhouse vegetable production is in many ways
a 24-hour-a-day commitment. Greenhouse mainte-
nance, crop production and handling emergencies
require constant vigilance. Every 4,000 square feet of
greenhouse space requires an estimated 25 to 30 hours
of crop care and upkeep. 

Greenhouse structures require constant mainte-
nance and repair. Many of the selected greenhouse cov-
ers must be replaced on a regular basis. Heating, cool-
ing and watering systems must be maintained and rou-
tinely serviced. In addition, contingency plans and
backup systems must be in place in case any of these
major systems should break down. Even a one-day loss
of cooling, heating or water during a critical period can
result in complete crop failure.

Along with the essential skills, capital and labor to
build, maintain and grow a crop, producers must develop
markets willing to pay the relatively high prices neces-
sary to make the enterprise economically viable.
Greenhouse-grown vegetables cannot compete with
comparable field-grown crops based on price; therefore,
greenhouse-grown vegetables often are marketed to buy-
ers based on superior quality and off-season availability. 

Finally, the personality and skills of the person or
people involved in the enterprise should be considered.
As mentioned earlier, this can be a 24-hour-a-day com-
mitment. If you don’t have the personality to commit
and to be available day or night as needed, then this is
not for you. In addition, a successful greenhouse veg-
etable production operation requires mechanical apti-
tude, crop production skills and business acumen.

Although greenhouse production is an intensive
undertaking, it can be very satisfying and rewarding. One
advantage of greenhouse vegetable production is the rela-

tively small amount of area required compared with
field-grown produce. In addition, the return on invest-
ment can be good if the requisite markets can be found.

Site Selection
Several factors should be considered in selecting a

suitable site. Whenever practical, the site should be
level or nearly so. Sloped sites are not completely out
of the question, but they do raise construction costs
considerably because the site must be leveled or ter-
raced to accommodate the new structure.

Zoning regulations must be checked to determine if
a greenhouse is allowed at the chosen location. In this
regard, care concerning waste disposal (irrigation water
runoff, etc.) should be considered.

The site should be near a power source and have a
ready supply of usable water. Typically, water from a well
is better than surface water because there is less likelihood
of disease and algae contamination. Water is critically
important in greenhouse production, especially if one of
the various hydroponic systems, as outlined here, is used.
The water used in the fertilizer solutions must be tested
before beginning the crop cycle. Water in Georgia can
range from acid to alkaline depending on the source. In
addition, the water may contain significant levels of dis-
solved minerals, particularly calcium and magnesium.
City water systems may be troublesome for growers,
especially if the water has been chlorinated. Chlorine can
cause problems for plants, particularly lettuce.

Availability of labor is very important. Although
much of the work in crop production is repetitive and
tedious, one should not expect suitable labor perfor-
mance at minimum wage levels. Labor that is conscien-
tious and skilled, or at least trainable, is less expensive
and more reliable in the long run.

Access to good roads and proximity to expected
markets should also be considered. Modern refrigera-
tion and transportation reduces the need to locate the
facility near markets, but shipping costs are reduced
when the facility is nearer the expected markets.
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house tomato growth. Any combination of chemicals
that meets these requirements is acceptable, including
prepackaged materials. Growers may find that purchas-
ing stock chemicals
rather than prepackaged
materials is cheaper.
Once they feel comfort-
able mixing these materi-
als, they will have the
added benefit of allowing
more fine tuning of plant
nutrient needs. Table 2 is
an example of the type
and amount of material
required to meet the
needs of a tomato crop
throughout a crop cycle.
This information is given
as an example only. Any combination of fertilizers that
meet the needs outlined in Table 1 will work.

Insect and Disease Control
Modern greenhouse design has tried to minimize or

eliminate insect and disease problems so that plants can
be grown pesticide free under many conditions. Some
of the innovations have included using ultra-fine
screening over all openings to prevent insects, includ-
ing thrips, from entering the house (Figure 5). Building
a vestibule at all entrances is also helpful in preventing
insects from entering the greenhouse (Figure 6).

Preventing insects from entering the house is the
best way of controlling insect problems. Plants should,
however, be inspected daily for insect infestations. If
pesticides are to be used, care must be exercised in
selecting materials. Products that are registered for
field use may not be registered for greenhouse use. In
addition, caution should be exercised when applying
pesticides because certain materials, such as emulsifi-

able concentrates, can cause plant damage under green-
house conditions. 

Moving fan jets to ground level and automating the
watering and fertilizing process have eliminated free
water on plant surfaces, which reduces disease incidence.
The use of disease resistant varieties when available have
also helped reduce disease problems. As mentioned
above, care should be exercised when selecting products
for disease control in greenhouses. For more information
on insect and disease control under greenhouse condi-
tions, contact your local county Extension office.

Harvesting and Handling
Harvesting of tomato, pepper and cucumber will be

a continual process throughout the growing cycle. All
of the lettuce, on the other hand, will be ready at the
same time after seeding. Tomatoes and peppers are har-
vested with stems attached and are packed that way to
avoid bruising and damage. Care should be taken so
that tomatoes are not stored or transported with other
vegetables such as peppers, lettuce or cucumbers.
Tomatoes produce ethylene during the ripening process
that can damage other vegetables.

Harvest should occur during the cooler part of the
day, and the vegetables should be protected from heat.
Harvested material should be precooled as soon as pos-
sible if this is part of the postharvest procedure. Table 4
shows the best precool method and storage conditions
for optimal storage life.

The USDA has grade standards for greenhouse-
grown tomatoes, cucumbers and lettuce as well as
grade standards for sweet peppers. These standards are
available from the USDA at:

Agricultural Marketing Service
USDA, Room 2056 South Blvd.
Washington, D.C. 20250
This information is also available on the Internet at

www.ams.usda.gov/standards.

Figure 5. Fine mesh screening over openings prevents insect entry.
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Figure 4. Dual tanks and injec-
tors ensure that chemicals will
stay concentrated in the solution.

Figure 6. Vestibules at all entries help prevent insect entry.
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Table 1. Final nutrient solution concentration at various stages for tomato, cucumber and leafy vegetables (ppm)

N P K Ca Mg S Fe B Cu Mn Zn Mo
Tomatoes*

Transplant to first cluster 65 50 120 80 40 56 2.8 0.7 0.2 0.8 0.2 0.05
First cluster to second cluster 75 50 120 92 40 56 2.8 0.7 0.2 0.8 0.2 0.05
Second cluster to third cluster 95 50 150 104 40 56 2.8 0.7 0.2 0.8 0.2 0.05
Third cluster to fifth cluster 114 50 150 127 48 66 2.8 0.7 0.2 0.8 0.2 0.05
Fifth cluster to termination 148 50 208 127 48 66 2.8 0.7 0.2 0.8 0.2 0.05

Peppers†
Seedling to termination 225 40 350 175 40 56 2.8 0.7 0.2 0.8 0.2 0.05

Cucumbers†
Seedling to first fruit 133 62 150 130 50 70 2.5 0.44 0.05 0.62 0.09 0.03
First fruit to termination 240 62 150 260 50 70 2.5 0.44 0.05 0.62 0.09 0.03

Leafy Vegetables†
Seedling to termination 200 62 150 210 50 70 2.5 0.44 0.05 0.62 0.09 0.03

* Hochmuth, G. (ed.) 1991. Florida Greenhouse Vegetable Production Handbook Vol. 3. Florida Cooperative Extension Service Publication SP-48.
† Fertility levels are based on Canadian recommendations. Lower levels of fertilizer may be required, particularly during early stages of production.

Table 2. Example of fertilizers and amounts to meet tomato production needs as outlined in Table 1
Amount required in 100 L of final solution

Transplant First cluster Second cluster Third cluster Fifth cluster 
Fertilizer to first cluster to second cluster to third cluster to fifth cluster to termination
Phosphoric acid (54% P2O5) 9.3 L 9.3 L 9.3 L 9.3 L 9.3 L
Potassium chloride 16.7 g 16.2 g 20.1 g 19.1 g 26.8 g
Magnesium sulfate 40 g 40 g 40 g 48 g 48 g
Potassium nitrate 45.6 g 52.6 g 67.4 g 80.7 g 106.8 g
Calcium nitrate 38.1 g 43.8 g 49.5 g 60.5 g 60.5 g
Micronutrient stock (see Table 3) 1 L 1 L 1 L 1 L 1 L

Table 3. Micronutrient stock solution
Fertilizer Grams per 100 liters
Manganese sulfate (25% Mn) 32
Solubor (20% B) 35
Copper sulfate (25% Cu) 8
Zinc sulfate (23% Zn) 8.7
Iron chelates (10% Fe) 280
Sodium molybdate (39% Mo) 1.3
Adapted from Hochmuth, G. (ed.) 1991. Florida Greenhouse Vegetable Production
Handbook Vol. 3. Florida Cooperative Extension Service Publication SP-48.

Table 4. Optimal storage conditions for greenhouse-grown vegetables
Storage

Precooling Temperature Relative life
Vegetable method* (°F) humidity (days)
Cucumber FA 50-55 95% 10-14
Pepper FA 45-55 90-95% 14-21
Lettuce VA, HY, PI 33 95-100% 14-21
Tomato ROOM, FA 50-55 90-95% 7-21
* FA – forced air, HY – hydrocooling, VA – vacuum cooling, PI – package ice,

ROOM – room temperature
Adapted from Hochmuth, G. (ed.) 1991. Florida Greenhouse Vegetable
Production Handbook Vol. 3. Florida Cooperative Extension Service
Publication SP-48.Table 5. Conversion Table

1 pound = 454 grams
2.2 pounds = 1 kilogram

1 gram = 1,000 milligrams
1 gallon = 3.78 liters

1 liter = 1,000 milliliters
1 milligram per liter = 1 part per million

1 pound = 16 ounces (mass)
1 gallon water = 8.3 pounds

1 quart = 0.95 liters
1 gallon = 128 ounces (volume)

1 gallon = 3,780 milliliters






