vy ok '_.,_.\_._-_.__‘.II A ; L T - I
; Coviering commercial h . .December 1, 2007
£ e L Ty Sk b '
i e - : prl = 1 e v il
o - o

Xeric P ants.
_Tax/Reélief )\ )
S Liner ‘H;e':'sea'ri:h




As featured in Amer'l‘can
Nurseryman

Reprinted with permission of AMERICAN NURSERYMAN
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Watering

Success

Growers will produce better plants — while
saving money and resources — by learning
the ins and outs of irrigation management.

rowers increasingly
recognize that water man-
agement is a key element to
the success of their operation.
Even if the water itself is
not expensive, it warrants at-
tention because pumping is
costly — and water may carry
expensive fertilizers with it. In
addition, water increasingly
creates management and
sometimes regulatory prob-
lems when it misses the target
or flows beyond the root zones
of the plants. A properly
watered nursery produces
healthier, uniform and more
profitable plant material.
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So how do busy growers achieve the
status of “good water managers?” Like
any improvement, it will require the in-
vestment of time, money and perhaps
some changes to routine. The investment
will pay back in terms of lower bills, im-
proved receipts and the knowledge that
uncontrolled water flow is not putting the
nursery at risk of regulatory action. If sim-
ple irrigation controls are adopted, labor
may be cut or made available for other
important tasks.

Improvement opportunities. Most irri-
gation professionals will agree that poor
water management at the nursery can be
improved in two primary ways. First,
something as easy as a slight tuneup may
improve an irrigation system that distrib-
utes water unevenly and/or misses tar-
gets. However, in some cases, a more
difficult, complete-system overhaul may
be required. Second, for the irrigation sys-
tem that is not run or cannot run at the
right time or for the right length of time,
improvements may be achieved by simply
reviewing the specific application and ad-

justing the schedule, as needed. If sched-
uling objectives cannot be accomplished
with normal irrigation labor, a more in-
volved equipment change may be re-
quired, and automated equipment should
be seriously considered.

If approached in a systematic manner,
both improvement opportunities can be
readily tackled. Because irrigation can be
complex, specialists should be consulted
just as they are in pest control or produc-
tion planning. There are many profession-
als who routinely visit similar operations,
and their experiences can be a valuable
resource. Also, take advantage of manu-
facturer Web sites to easily download
product specifications. To get started, let’s
review the types of irrigation systems
growers use today.

Types of irrigation systems. The most
common are typically hand-watering,
sprinkler or drip systems. Each has trade-
offs between investment costs and per-
formance parameters, such as uniformity,
labor intensity, energy costs and general
adaptability to fertigation and automation.
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Hand-watering is used when water and
labor are readily available. Laborers move
water hoses from block to block and irri-
gate each pot by hand, while at the same
time inspecting the plants. The advan-
tages of this method are that capital costs
are low, and there are more eyes in the
field. The disadvantages are that some
plants may receive more water than oth-
ers, and water may be wasted as overwa-
tered pots drain. If labor is unavailable,
plants may go thirsty, and if hot weather
dictates multiple irrigations per day, labor
costs may be excessive. Also, it is not
practical to feed through a hand-watered
system, and cooling or propagation activ-
ities are more difficult without the aid of

A key benefit of drip irrigation is that the emission device — whether drip tape,
an on-line emitter, drip line or small spray device — delivers water and nutrients
directly to the targeted plant’s root zone.

g

more sophisticated irrigation technology.
Lastly, hand-watering may require judg-
ment decisions and skill that not every
nursery worker has.

Sprinkler irrigation systems are used
overhead to irrigate field-grown crops or
small pot yards where the quantity of pots
is too large to accommodate drip or hand-
watering. Overlapping sprinklers typically

operate at pressures ranging from 35 to
90 psi or more, spreading water through
the air via spray- or rotor-type mechanical
devices with wide distribution patterns
and flow rates measured in gallons per
minute. Application uniformity can be sat-
isfactory, but typically not as good as drip.
Also, application rates are typically high, so
runoff can occur fairly quickly if the soil’s
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large, small or irregularly sized growing
areas — and may be operated in
conjunction with other water methods.

I Y

and slope’s ability to absorb water is ex-
ceeded. In addition, plant material is wet-
ted before water reaches the plant root
zone and nontargeted areas, such as drive
roads and the space in between rows or
pots. Because sprinkler irrigation systems
apply water through the air, wind may af-
fect wetting patterns, and droplets of water
bouncing from plant to plant may inadver-
tently facilitate the spread of disease. The
rinsing action of sprinklers may cleanse
the plant of dust, but can also rinse away
valuable crop-protecting chemicals. Sprin-
kler irrigation is usually completed early
enough in the day so that plants dry before
evening (photo, page 19).

Drip irrigation systems are used to cre-
ate wetted corridors of moisture down
field rows with thin wall drip tape or heavy
wall drip lines. Drip systems also employ
on-line emitters or sprayers to apply water
to individual containers. A key benefit of
drip irrigation is that the emission device
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— whether it is drip tape, an on-line emit-
ter, drip line or small spray device — de-
livers water and nutrients directly to the
targeted plant’s root zone without wetting
the plant or nontargeted areas between
the rows, beds or blocks. Because applica-
tion rates and operating pressures are low,
runoff may be avoided, and pumping
costs can be reduced.

Most importantly, uniformity is high,
even in hilly terrain or long lengths of run.
This consistency ensures that each plant
receives the same amount of water and
that the crop grows evenly. At the water
source, filters remove contaminants, and
chemical-injection equipment infuses the
water with nutrients or other chemicals.
Water flow and pressure are often meas-
ured with a water meter and pressure
gauge, and pressures are regulated to lev-
els suitable for the emission devices cho-
sen for the system. From the source, water
is delivered to each of the emission de-

vices through a network of PVC and/or
polyethylene pipes, which ideally include
control valves at each irrigated block.
Valves may be manually operated or easily
automated using a controller and sole-
noid-activated valves.

Finally, drip systems are flexible and
can service large, small or irregularly sized
growing areas and may be operated in
conjunction with other water methods
(photos, left).

The chart on page 19 summarizes the
basic differences between the three sys-
tems with favorable comparisons bolded.

System wetting pattern. A main benefit
of drip irrigation is the ability to water tar-
geted areas only. Water is often wasted by
using the wrong type of system for a given
application. For instance, growers pro-
ducing liners benefit from the use of drip
tape because it provides a concise corri-
dor of moisture down the row, supplying
water to desired plant material only
(photo, page 19). Weed growth in between
the rows is reduced, and roads are kept
passable regardless of irrigation. Disease
may also be reduced by keeping plant ma-
terial dry.

When liners are transplanted into the
field for B&B production, integral drip line
similarly creates a concise, wetted corridor
down the plant row using thicker wall drip
hose and higher-quality emitters meant
for longer-term applications (photo, page
21). By using drip line with evenly spaced
emitters throughout the drip run, growers
need not worry about specific emitter
placement when drip line is moved during
harvest. Drip line is available in numerous
flow rates, spacings, wall thicknesses and
diameters, as well as in both classic and
pressure-compensating models, to fit vir-
tually any application. Because the emit-
ters are factory-preinstalled, labor savings
are significant, as well.

System uniformity. To manage water
properly, growers should know the sys-
tem’s application uniformity, which is also
known as distribution uniformity or emis-

For free information regarding the insert, circle 12 on the fax-back form on page 69 —3»
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sion uniformity. Simply stated, applica-
tion uniformity describes how evenly wa-
ter is applied throughout the field, and it
indicates how much overirrigation must
occur to ensure the driest part of the field
receives enough water (or rather how
much extra irrigation will be required to
compensate for imperfect uniformity).
The irrigation system designer calculates
the theoretical uniformity at the time of
system design, but uniformity will change
over the years depending on the quality of
the system components and how well
they are maintained.

The field application uniformity of an
existing irrigation system may be readily
determined in both drip and sprinkler irri-
gation systems. In the case of a drip sys-
tem, flows are measured and recorded
from a number of field emission devices.
The average measurement of the “low
quarter measurements” (lowest 25 per-
cent of the readings) is then divided by the
overall average to determine system uni-
formity. For example, a grower propagat-
ing poplar liners with drip line uses a
graduated cylinder and stopwatch to
measure flows from 40 random emitters.
The average flow of all 40 measurements
is calculated as .95 gallons per hour (gph),
and the average flow of the lowest 10
measurements (low quarter) is calculated
as .85 gph. The system uniformity is 90
percent ([.85/.95] x 100), which means
that a relatively small amount of overirri-
gation is needed (10 percent) to ensure
the driest plant receives enough water. If
the low quarter average was .65 gph in-
stead of .85 gph, then the system unifor-
mity would decline to 68 percent ([.65/.95]
x 100), which means the system must be
run 32 percent longer than theoretically
needed to accommodate the driest plants.

The same holds true for sprinkler sys-
tems: If readings from “catch cans” placed
in grid patterns indicate the sprinkler sys-
tem uniformity is low, then the system op-

Comparing irrigation systems

Drip/micro  Sprinkler Hand-water
Ability to "spoon feed” crop via automation High Low Low
Ability to fertigate High Low Low
Operating labor intensity Low Low High
Typical system uniformity High Medium Low
Ability to keep nontargeted areas dry High Low Medium
Ability to avoid runoff or deep percolation High Medium High
System application rates Low Medium High
Likelihood of wetting plants Low High High
Energy costs Low High Low
System purchase and installation costs High Medium Low

Bold notates favorable comparisons.

eration time must be extended to mask
the poor uniformity.

Ideally, system uniformity will be
higher than 90 percent, which is typical
for well-designed, well-managed drip irri-
gation systems. If the layout calls for long
lengths of run or if there is hilly terrain,
pressure-compensated devices should be
used. These devices will ensure that flow
output will be even, regardless of pressure
variation resulting from friction loss in
pipes or elevation loss and gain from
slope. Pressure-compensated drip tapes,
on-line emitters and drip line are readily
available and should be used whenever
possible to maximize system uniformity.

Sprinkler irrigation is usually comBIeted
early enough in the day so that plants
dry before evening.

7 After 12 hours of operation, drip tape

has created a wetted corridor, supplying
water to desired plant material only.

The chart on page 20 illustrates the
magnitude of additional irrigation time
required and the loss of water experi-
enced, given even slight degradations in
system uniformity.

System operation (irrigation schedul-
ing). In addition to wetting pattern and
system uniformity, proper system opera-
tion, or scheduling, is key to successful
water management. System operation in-
volves deciding when to irrigate and for
how long, which may vary depending on
the application and the type of irrigation
system. Hand-watered systems have little
flexibility, whereas a high-tech, auto-
mated drip system can be operated for a
few seconds every few minutes, if desired.
Growers must understand how much
water the plants need and how much wa-
ter the growing medium will hold,
whether in a pot or in a field. There are so-
phisticated calculations and charts to
measure these parameters. For now, the
message is simply to operate the system in
such a way that plants receive adequate
water without allowing water to run off or
percolate beyond the plant’s roots. Runoff
can be determined empirically via visual
observation and/or soil probing, as is
done practically in the field. The number
of minutes should be noted when ade-
quate moisture is achieved or when runoff
or deep percolation occurs, whichever
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System uniformity

Irrigation system Theoretical run time Total gallons Gallons
uniformity to apply 1 inch applied lost to
(percent) of water, minutes* per acre** poor uniformity
100 60 27,154 0
95 63 28,583 1,429
90 67 30,171 3,017
85 71 31,946 4,792
80 75 33,943 6,789
75 80 36,205 9,051
70 86 38,791 11,637
65 92 41,775 14,621
60 100 45,257 18,103
55 109 49,371 22,217
50 120 54,308 27,154

*%

* System application rate is 1 inch/hour

Getting started

Don't:

acre inch of water = 27,154 gallons

Do:

Settle for poor irrigation system performance.

Broadcast irrigate, or point source irrigate,
field crops unnecessarily.

Apply water too quickly.

Apply water for too long a period of time.

Go it alone.

happens first. The system should be oper-
ated according to this data; if this method
is impractical to accomplish with manual
labor, automation should be considered.

Why automate crop watering? Some-
times, it is inconvenient — if not impos-
sible — to expertly irrigate without
automation. In some applications, runoff
may occur before adequate moisture has
been achieved due to a sprinkler system
with a high application rate or soil with a
low infiltration rate. Or, multiple run
times per day may be needed to satisfy
the plant water requirement of a large
tree in a small container.

Dedicated labor may not be available to
operate drip systems frequently (multiple

AMERICAN NURSERYMAN
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Ensure that irrigation application uniformity
is at least 85 percent. If a retrofit or upgrade
is necessary, the investment will likely be
offset by savings/increased income.

Use drip tape or drip line to create wetted
corridors of moisture down plant rows rather
than on-line emitters for each plant or
sprinkler irrigation, which wets nontarget
areas.

Match the irrigation system’s application rate
with the soil’s or pot's ability to absorb the
water. Micro-irrigation systems have low
precipitation rates and are a good way to
avoid runoff.

Match the irrigation event duration with the
soil’s or pot's ability to absorb the water
applied. Automate if labor
availability/reliability is an issue.

Seek guidance from your local irrigation
equipment dealer, manufacturer, government
agency, consultant or association.
Plant/soil/water relationships are complex
and deserve a specialist.

times per week or even per day) and for
short durations of time, which in many
cases is the ideal schedule to maximize
yields and avoid wasting water and fertil-
izer. The problem worsens if valves need
to be changed during the night or on the
weekends. In the case of cooling or propa-
gation applications, it’s difficult for labor
to turn valves on for a few seconds every
10 to 15 minutes.

Irrigation automation technology has
existed for decades, but today it is more
powerful and affordable. Relatively inex-
pensive, stand-alone controllers and
valves may be installed in virtually any ap-
plication with little effort. Controllers are
available for applications with or without
power, as well as for situations where sim-

- W =t
To manage water properly, growers should

know the system’s application uniformity.

plicity and low cost are key. Solenoid-acti-
vated valves are available in a multitude of
sizes and configurations and are equally
simple and cost-effective. Today, it’s ex-
tremely reliable and hassle-free, unlike in
the past when automation could be fussy,
complicated and expensive.

Applications with power and a low
budget. For growers that have 120 volts
alternating current (VAC) power available,
there are controllers that accommodate
up to two 24 VAC, solenoid-activated
valves per station and feature multiple in-
dependent programs, multiple start times
per day on each program, a 365-day cal-
endar to simplify scheduling, Spanish-
language labels and weather-resistant
locking cabinets.

A powerful feature called looping is now
available in inexpensive controllers. A
looping cycle allows a valve to run repeat-
edly throughout a user-defined time win-
dow, which will be of keen interest to
growers germinating seed, propagating, or
using evaporative cooling systems. For ex-
ample, a misting system could be operated
for 10 seconds every 20 minutes between
10 a.m. and 6 p.m. each day to maintain
high humidity and cool a crop to avoid
losses. At a price point of approximately
$20 per station, the value can’t be beat.

Applications without power. Where
power is unavailable, battery/solar/hy-
brid-operated controllers may be in-
stalled to activate valves equipped with
direct current (DC) latching solenoids.
Again, multiple independent programs
with multiple start times, 365-day calen-
dar and large, easy-to-read LCD screen in
Spanish or English are available. This
technology is slightly more expensive and

PHOTOS COURTESY OF PARDEE TREE NURSERY; COURTESY OF THE TORO CO., MICRO-IRRIGATION BUSINESS
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are transplanted into the
field for B&B production, integral drip
line creates a concise, wetted corridor
down the plant row using thicker wall
drip hose and higher-quality emitters
meant for longer-term applications.

may require periodic changing of batter-
ies. Still, it is extremely powerful and reli-
able, and considering the benefits
derived, it is cost-effective in the long run.

For instance, battery-operated con-
trollers enable growers to distribute
smaller controllers closer to where they
are needed. These controllers can drasti-
cally reduce wire costs, especially if wire
must be run from a standard controller to
field valves. Battery-operated controllers
are also less sensitive to lightning damage
and dirty power (an unreliable power
supply that is interrupted often, experi-
ences occasional power spikes or has
constant voltage variability). Finally, no
permits are required, and battery-oper-
ated controllers may easily become
portable. One industry brand supplies
power with either a 6-volt alkaline DC
battery or a solar-powered converter.
Stand-alone, 6-volt batteries should be
replaced each season, whereas the solar
option includes a maintenance-free, gel
cell battery that boasts a three-year life.

Now more than ever, growers must
manage their water better. When high
system uniformity, proper wetting pat-
terns and proper scheduling (either man-
ually or automatically) are ensured,
plants will thrive, costs will drop, and
waste will be reduced. Rest assured: Once
water is properly managed, there will be
more time and money for the more im-
portant and interesting aspects of run-
ning your business.

Inge Bisconer is a technical marketing
and sales manager for The Toro Co., Mi-
cro-Irrigation Business, El Cajon, CA. She
has more than 25 years of experience in
the irrigation and water-treatment in-
dustries, and she is currently chair of the
Irrigation Association’s Drip/Micro Com-
mon Interest Group. She can be reached
at inge.bisconer@toro.com. (7}
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