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Irrigation of Greenhouse Crops .
by W. D. Holley and Jorge Caparas

As Paul Burgevin so deftly puts it in
his current Handbook of Chrysanthemm and
. Carnation Production, hand watering with a
. hose is not the best method of watering
greenhouse crops but it is often the most
enjoyeble one. The lsbor involved in
menual irrigation amounts to from 6 to 8

per cent of the cost of production on most

crops. An umoticed reduction in income

‘may also result from poorer quality due to-

ingufficient water or compaction of the

- 801l, and leaching of the nutrients or high

soluble salt accumulations due to poor
wetering habits. '

Several watering methods have been
advanced over the years. Sub-irrigation,
constant water level and others have been

ROSCS

Sprinklers using the Hopper self-

cleaning nozzle arranged similar to the

- Ohio State system have been in continuous
use on roses for five yesrs. The water
passes through this nozzle in a spiral,
hitting a washer at the outlet. The
spinning action of the washer gives &
self-cleaning action. An end nozzle on
8 line occasionally becomes plugged. This
is corrected by replamcement with a clean
one, a small supply of which are kept at
hend. Once these nozzles have been re-
moved from the pipe, they are easily put
back without a wrench. Weater supplied
through a tee at the mid-point of a one-
inch galvanized pipeline will have suf-
ficient head to supply 40 to 45 nozzles
(120 to 135 ft. of pipe) with no appre-

tried and found lacking by some commercisl
growvers. Sprinkler systems employing the .
Ohio State, Bkinner and othér nozzles have
found widespread use on roses and have
been used to some extent for watering
other crops. The cost incurred through
the use of these systems is usually less
than the cost of hose watering per year.
Ease of operation and freedom from faults
which cannot be readily corrected are = -
essentlal requisites of a satisfactory
system. Nozzles which continually clog
give uneven distribution of water which
eventually forces the grower: to resume
hand watering.

~ Two watering systems have stood the
test of time at Colorado A & M.

ciable unevenness in water distribution.
However, the nmumber of systems which can
be turned on simultaneously will depend
upon the pump capacity or pressure head
at the water main. :

This system is readily adapted to
crops that will tolerate overhead sprink-
ling, oOne grower has used them success-
fully on young tomato plants for spring
sales. Another grower is using s large
version of the same nozzle for overhead
watering of chrysanthemums during the
early stages of the crop. This nozzle
may be obtained in sizes which throw
circular sprays of from 3 ft. to over
20 ft. in diameter. The distribution of
water is remerkably uniform.
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For Carnation and Miscellaneous Crops -

The Braun system of irrigating carna-
tions has been under test at Colorado
A & M since October 1954. It has been in
use on a large scale in the Dan R. Braun
Greenhouses, Denver, over this same period.
This system consists of 180-degree flat
spray nozzles 32 inches apart in a flexible
plastic pipeline which forms a closed loop
around the outside of the bench. The
nozzles are arranged as shown in the
accompanying diagram to give optimum
coverage. An extra nozzle may be necessary
at one or both ends of the bench.

Flexible plastic pipe 1is laid around
the bench just inside the gide-walls and
atteched to the water supply by a tee. The
pipe should be left on the bench two or
three days to straighten out. One quarter
inch holee 32 inches epart are then drill-
ed in place. The brass nozzles can be
screwed or forced into the pipe without
tapping. Gates flexible plastic pipe T5P
with an inside dismeter of 0.824 and OD
of 1.012 has been used on installations
to date. Connection of the plastic pipe
to 3/k-inch galvanized nipples is facili-
tated by heating the plastic and stretch-
ing it over the nipple.

This flexible plastic pipe with
nozzles has been through a regular steam
sterilizetion without apparent detrimental
effects. How many steamings it would
stand is open to question. The plpe
should not be handled or crushed while it
igs hot. Since plastic pipe has a high
expansion rate, provisions should be made
to allow it to expand over the ends of
benches. Considerable looping of the pipe
is noted on & hot day, however this has
not presented a problem. As soon as water
ig turned on the pipe assumes the position
it had when drilled. The ease of instal-
lation, low cost, and low friction losses
meke plastic pipe ideal for greenhouse
irrigation. Nozzles do not need to be in

‘perfect alignment to do & fine job of
watering.

Gelvenized pipe is being used instead
of plastic by some growers. The higher

initial and instellation costs should be
weighed against the advantages of a perma-
nent system, negligible expansion; end the
known ability of pipe to withstand re-
peated steaming. '

Notes on the Braun System and costs
presented by Dana Cable of Park-Elitch
Company at the recent Colorado Short
Course: ?

Nozzles were adjusted with the first
watering so those closest to the source
of water were tighter, those at the
opposite end most open. They have remain-
ed adjusted.

Liquid fertilizers through the line
cause some green corrosion but no nozzle
stoppage has been noted after six months.

Benches up to 150 feet long are
watered from a tee connection at one end.
Note: This requires a good pressure head
at the main. .

Water supply comes from 2-inch main
through 1-inch valve reduced to 3/4-inch
as it leaves the tee (see diagram).

This system does not require high
pressures but it does require an adequate
head of water for the length of bench to
be wetered. More than enough water to
satisfy all nozzle openings must be avail-
able through the wvelve.

The initial watering required 20
minutes to sosk a bench. BSoil has loosen-
ed and opened so benches will now drip
water in 5 to 7 minutes. Costs for 100-
foot bench: ’

74 nozzles at 18¢ 15.32
208 ft. plastic pipe at
11¢ 22.88
Valve and galvanized piping
including header system 6.00
Labor 9.00

$ 53.20

Greco Watering Syslem

The Greco system applies water
through relatively large plastic soaker
tubes. It is inexpensive to install and
depends largely upon capillary movement
for distribution of weter. While we have
not tested this method as thoroughly as
others, we know that it can be mede to
work satisfactorily. The tubes are avail-
gble with holes 4 or 8 inches apart, in
clear or black plastic. Black plastic

with holes at L-inch specinge seems to be
B

the most satisfactory.

Notes on this system presented at the
recent Colorado Short Course by William
Leonard, Cherry Creek Greenhouses, Denver:

Greco wetering is very satisfactory
when combined with liquid feeding. Not
satisfactory when fertilizer applied dry.
Not good if suspended material in the
irrigation water.
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~ Occaeional plugging of holes is
corrected on the bench by 1) raising
pressure in tubes, 2) opening ends of
tubes and flushing them out. About twice
yearly hoses are taken off bench and
cleaned. - ;

Growth of algae plugs holes in clear
hose. Not a problem in black hose.
Watering time 10 to 20 minutes. With
this system they have watered about once
weekly during winter, 3 to 4 times each 2
weeks in summer. The thorough soaking
they are able to get with Greco hose
reduces the frequency of irrigation.

Watering is not even at time of
tpplica.titm but capillarity dintri'butea

‘carnations.

moisture throughout 'the goil. An occadion-
al hole may be plugged without hnrming “
plants. %

It is possible-to, irrigate the eﬁti‘fvé
range of 125 OOO square feet in one day.

More tbomugh wa.tering \r:Lth t.hj.d' :
system has improved the quality of 'their

This system was installed Ut. a cost
of epproximately $3500 end, when,combined
with liquid feeding; has facilitated a
decrease in employeea from 29 to'16.

Ed. note: The Greco system cen be
installed for approximately 18 to 20
cents per lineal foot of bench.

Miscellaneous Soaker Hoses

' Plastic soaker hoses of séveral
designs hayve been tested at Colorado
A & M during the past year. Most of these
* hoses have had common faults. Many soaker
_ hoses. will sppear to distribute water
satisfactorily when they new, however
subsequent plugging of the t holes
or uneven distribution of water due to
heed loss limits their use dn greenhouse

irrigation.

Bonker type hoses work best under low
presgure., They must be relatively large
in dismeter 1o reduce friction losses and
to carry adequate water for benches 100 to
150 feet in length., The wall thickness of
most plastic hoses is greater than that
actually needed. As a result, much higher
pressures are required to force water out

of the holes. Whenever high pressures are
applied the friction losses become pro-
portionately greater, and the unevenness
of water distribution becomes more evident.
After watering carmations two or three
months with a soaker hose which has this
uneven pmaaure head, the planta nedr the
water source become light colored Ffrom

too much moisture, while those st the

"opposite end of the line are ha.rd. fr

inadequate soil moisture.

The Gates Rubber Company has coopera-
ted with us in developmental work and in
basic investigations of the greenhouse
irrigation problem. We hope to ilncorporate
the knowledge gained in an inexpensive
soaker hose which will correct the faults
of those available at this time. '

. General Points on Sprinkler Irrigation

1. A much better moisture-air relation-
ghip ie maintained as the soil is not
packed. This permits the soll to be kept
wetter without danger of waterlogging.

2. All watering systems depend to
some extent upon caplllary movement of

water for thorough wetting of the soil.
Water moves best laterally through moist
soil.
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Hopper nozzles are manufactured by
Harold Hopper, 1660 Hoyt St., Denver.
Mogensen nozzles are made by R. H.
Mogensen, 6025 Mountview Blvd Denver.

Imumncc Against Flashing of Sulphur Generators

The volatilization of sulphur by means
of small home made generators has proved an
excellent means of controlling mildew on
greenhouse roses. Quite a few rose growers
over the country are now using these in-
expensive generators. All agree that mil-
dew disappears for good shortly after the
generators are put in use.

The tin can and electric bulb genera-
tor was first described by -Dr. J. L.
l'orube_rg in 1952. Blight modifications

were suggested by your editor in Roses,
Inc. Bul.202. We found that 4O-watt elec-
tric bulbs were much safer to use as a heat
sources since the flash point of sulfur is
near the temperature obtained from a 60-
watt bulb.

During the past three months two
generator fires have occurred with 4O-watt
bulbe. To learn more about this problem we
consulted our physicists and electrical
engineering staff at Colorado A & M. Two




_'possible causes of these fires were indi--
cated. First, the electrical current is
verieble. Although rated at 115 volts 5 it
may vary from around 105 to as high as 125
volts in Fort Collins.: Similar current.
variationg are common in most loealities.
Secondly, there is a good possibility that
“occasional 4O-watt bulbs may be nearer
60 watts. It is too much to expect that
all lto-watt bulbs are exmctly as rated. -

The heat given of f by an. electric

~ bulb changes with the amount of current
and the time it burns. Since we burn
bulbs continmously in volatilizing sulplmr
we can disregard time, The f@rm‘ula. may be
written as followsz

Heat (calories) =
regigtance
The resistance in a hot glectric bulb
changes 8o little that we can also disre-
geard this or say that it remins constant.
 Therefore we have a simple problen in which
‘the heat changes directly with the ‘SgURTre
: ‘of the current voltege. A hypathetical
example cauld. be

.24 (voltege)®x time

Heat = .24 (115 volts)” - 3174
If the' line voltage inereages to 125 we

' would. gvet

‘Heat - .24 (125 volts) = 3750 an
increase 'in heat of 576 or 18 per cent.
A bulb which burns 40 watts could stand

this,surge in current, but a faulty bulb

burning 50 or 55 watts might flash the
su.'l.phur

We should be sble to eliminate these
chance fires by passing the current which
feeds the genmerators through constgt
voltege transformers. Constant voltage

- transformers are available which provide

output regulstion of 115.volts £ 1% even
when input variations occur up.to #15%.

The total wattage of all bulbs on the line
gives the size of transformer required, An
additional precaution would be the testing
of all bulbs used in sulphur generaters snd
digcarding those which vary from J 4o watts
by more than 10%.

Yaur edi‘bar, :

e
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