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Microirrigation involves the slow application of
water on, above, or below the soil surface. This
encompasses trickleirrigation including drip, line
source, bubbler, and micro-spray irrigation systems.
Water may be applied in drops, small streams, or
sprays at discrete locations or continously along the
irrigation tube lateral. Placement of the lateral and
proper scheduling can allow precise application of
water to the active root system of acrop. Therefore
nutrient leaching and deep percolation can be
minimized to increase efficiencies in applying water
and chemical products through the system.

V egetable production in southwest Florida
typically utilizes plastic mulch on raised beds. The
beds typically are from 6- to 10-inchesin height and
24- to 36-inches in width (see Figure 1). The plastic
mulch servesto retain injected fumigants and
nutrients, minimize weed growth, maintain bed
shape, and keeps the lower fruit away from the sandy
soil. Thistype of bedding practice allows easy
adaptation to microirrigation systems which utilize
line-source or drip-type irrigation laterals. Drip
irrigation laterals can be installed at the same time as
the plastic mulch by modifying the mulch-laying

implement to hold areel of tubing. Lateralsare
placed directly under the mulch. Some tubing
manufacturers recommend burying the tube 1- to
2-inches below the soil surface. The adjustment to
current cultural practices can be minimal.
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Figure 1. Cross-section of a mulched-bed.

Common irrigation practices for vegetable
production in southwest Florida utilize a seepage type
of subirrigation which may or may not be coupled
with amicroirrigation system. Most of the soils have
a semi-impermeable spodic layer 18- to 36- inches
below the soil surface. Water is conveyed by open
ditch or pipeto lateral ditches and pumped
continuously, except during rainfall, to maintain a
water table 18- to 24-inches below the soil surface.
Figure 2 shows some bed/ditch arrangements and
typical spacings. Arrangements may range from one
bed between ditches to seven beds between ditches.

1. This document is BUL 245, one of a series of the Agricultural and Biological Engineering Department, Florida Cooperative Extension Service, Institute of
Food and Agricultural Sciences, University of Florida. Original publication date March, 1993. Reviewed July , 2002. Visit the EDIS Web Site at

http://edis.ifas.ufl.edu.

2. Gary A. Clark, associate professor, Agricultural Engineering; Craig D. Stanley, associate professor, Soil Science, Gulf Coast Research and Education
Center (GCREC), IFAS, 5007-60th Street East, Bradenton, FL, 34203; Allen G. Smajstrla, professor, Agricultural Engineering Department; Cooperative
Extension Service, Institute of Food and Agricultural Sciences, University of Florida, Gainesville, FL 32611.

Sciences / University of Florida/ Larry R. Arrington, Interim Dean

The Institute of Food and Agricultural Sciences (IFAS) is an Equal Employment Opportunity - Affirmative Action Employer authorized to provide
research, educational information and other services only to individuals and institutions that function without regard to race, creed, color, religion,
age, disability, sex, sexual orientation, marital status, national origin, political opinions or affiliations. For information on obtaining other extension
publications, contact your county Cooperative Extension Service office. Florida Cooperative Extension Service / Institute of Food and Agricultural
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Because ditches are used for drainage in addition
toirrigation, the particular bed/ditch combination
required depends on the drainage characteristics of
the soil aswell asthe infiltration characteristics.
While microirrigation can eliminate the need for
irrigation ditches, some provision for drainage will
still be necessary and bed/ditch combinations may
still be used, depending on drainage requirements.
This publication will discuss the components and
capacities of microirrigation systems for mulched bed
systems.
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Figure 2. Bed/ditch cross-sections for (A) single-, (B)
double-, and (C) four-bed arrangements.

CULTURAL CONSIDERATIONS

Because the bed/ditch arrangements can vary as
shown in Figure 2, the linear bed feet of production
per gross acre will vary with each bed/ditch cultural
practice. Thereforeit becomes necessary to discuss
production and management practices in terms of
bedded-feet (Bf) or bedded-feet per acre (BfAc).
Table 1 can be used to determine the number of BfAc
in afield based on the ditch spacing and the number
of beds per ditch. Thetotal number of Bf can be
obtained by multiplying BfAc by the number of gross
acres.

The BfAc index can be useful for many
applications such as microirrigation tubing cost per
acre, or for converting fertilizer applications from a
per acre basis to per bed foot or per 100 bed feet. For
example, consider a sixty-acre field farmed on 26 ft
ditch centers with 3 beds per ditch. The BfAc from
Table 1is5026 ft per acre, therefore the total Bf for
60 acresis 301,560 feet. If adrip lateral which costs
2 cents per foot is used, then the total lateral cost

would be equal to 301,560 ft * $0.02/ft or $6,031.
Thisis aper acre cost of about $100.

IRRIGATION SYSTEM
COMPONENTS

The general components of a drip-type
microirrigation system for mulched bed vegetable
production is shown in Figure 3. The basic
components include a pump and motor, afiltration
system, the distribution pipe (i.e. PVC mains,
submains, and manifolds), the drip- or seep-type of
lateral pipelines, control valves, pressure regulators,
flow meters, and pressure gauges. Flush valves at the
end of each drip lateral are not necessary but are
recommended to reduce the potential for clogging. If
fertilizers are to be injected then, fertilizer reservairs,
injection system, and proper backflow prevention
systems are required (see IFAS Extension Bulletin
217, Smajstrlaet al., 1991). Automation can be
achieved by adding an irrigation controller and
automatic (solenoid or hydraulic) valves. Thiscan
reduce the labor requirements and possibly increase
the system efficiency. Additional design information
can be found in Howell et a. (1980); Nakayama and
Bucks (1986); Smajstrla (1985); and Smajstrlaand
Zazueta (1985).

Pumps and Pumping Requirements

The type of pump required (whether centrifugal
or turbine) depends upon location of the water
source. Centrifugal pumps can be used with surface
water supplies and shallow groundwater supplies
(lessthan 15 to 20 feet deep). Turbine pumps are
used in deeper wells. These may be submersible with
an electric motor connected directly to the pumpin
the well or they may be shaft driven with the power
unit on the ground surface.

Power units may be electrically driven or may
use gasoline, diesel, or natural gas internal
combustion engines. The choice of power unit will
depend on several factors. Pump location will
determineif electrical power is available.
Submersible turbine pumps are run solely by
electrical power. Electrical systems are very
adaptable to automatic controllers and require less
maintenance than internal combustible engines.
However these systems are susceptible to power






