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by Norman D. Augsburger, Roy R. Bohanon, James L. Calhoun and Charles E. Rahilly

Fundamental principles of a greenhouse-
thermodynamics, psychrometric science

and aerodynamics
THERMODYNAMICS OF A
GREENHOUSE—The greenhouse
presents a challenge to the thermody
namic application of climate control sys
tems, it is one of the most difficult build
ings to heat in the winter and cool in the
summer and is subjected to wide ex
tremes in temperature. Therefore, some
knowledge of the principles of thermody
namics is necessarybefore one can design
a satisfactory heating system.

A good way to approach the problem is
to think of temperature control as a heat
balance. There is almost always a trans
fer of heat to and from a greenhouse,and
the prevailing temperature is the balance
between the two. To maintain a desired
house temperature, we must regulate this
balance.

There are basically two ways that heat
is lost—through the glass (conduction)

and through the ventillating system (con
vection).

The source of heat for the greenhouse
is either the sun or a man-made heating
system.

In outer space, the radiation intensity
on a surface directly in line with the sun's
rays is about 445 British thermal units
(BTUs) per square foot per hour. This
intensity is reduced to about 277 BTUs
when filtered through the earth's atmo
sphere. In coastal or industrial areas
where smoke and water vapor act as fur
ther screening agents, the reduction is
even greater. This explains why growers
in these areas often need little or no shad
ing.

Man-made heating systems for green
houses must have a larger capacity than
would be required for any comparably
sized structure. During cold winter
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nights, they must be able to generate a
considerable amount of additional heat.
Conversely, in warmer climates, theyare
generally used for a cooling function.
They must also be engineered for uni
form heatdistribution, close temperature
control and rapid response to changes in
heating requirements. The majority of
man-made systems concentrate on heat
ing the atmosphere rather than the more
esoteric soil-warming.

It is importantto supply heat in a man
ner that provides uniform distribution. In
most localities, this requires a perimeter
heating system for the walls and another
for the roof. The fact that warm air rises
andcoldairsinksmakesa perimeter sys
tem particularly important in freezing
climates to prevent cold floors.

A greenhouse must also maintain a
proper relative humidity for optimum
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SUMMER WET BULB TEMPERATURE

Figure 1

SUMMER DRY BULB TEMPERATURE

Figure 2
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toXFI-SS1™ AT ONE DIAMETER
-FROM OPENING IS ONLY 12% OF EXIT VELOCITY

Fig. 3 DEVELOPED JET VELOCITY PROFILE
IS 20% OF ORIGINAL VELOCITY -

THROW AND MIXING ACTION OF A JET AIR FLOWTO AN EXHAUST FAN

The temperature of air greatly affects
its capacity to hold water vapor. In the
previous example, a pound of air at 60
degrees F dry bulb and 100 percent RH
contained 77 grains of water vapor. If
this air is heated to a temperature of 80
degrees (locate this point on the graph
and move horizontally to the right to 80
degrees) theRHchanges toabout 50per
cent. An 80 degree air mixture could hold
156grains of watervaporwhen saturated
(follow the 80degree line up to the satu
ration line), but since it actually contains
only 77 grains, it is half full. If this air is
warmed another 20 degrees to 100 de
grees, its RH will again drop to about 25
percent.

These examples show that for every 20
degree rise in dry bulb temperature,
within the ranges encountered in green
houses, the capacityof air to hold water
vapor approximately doubles, and, con
versely, its RH is reduced by one half.
This also demonstrates a typical daily
fluctuation in the outdoor relative humid
ity. Assume a nighttime airtemperature
of 65 degrees with a 90 percent RH. As
the sun warms up the air to 85 degrees
the following day, its RH willdrop to 45
percent. When night approaches, the cy
cle begins again with a high RH even
though the actual water content in the air
may have remained unchanged.

A further study of the affect of tem
perature on air shows that, as air be
comes colder, its capacity to hold water
vapor is reduced. Assume a greenhouse
condition of 65 degree dry bulb tempera
ture and 75 percent relative humidity. If
poor heat distribution developed in a cer
tain area and lowered the temperature
only 9 degrees to 56 degrees dry bulb
(move horizontally to the left), the rela
tive humidity wouldreach 100percent at
this spot. This would become a potential
disease propagation area and demon
strates the need to avoid wide variations
in temperature within a house.

It wasshown inearlier examples that a
pound of air at 100 percent relative
humidity and 60 degrees containes 77

(Continued on page 120)
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plant growth. This is achieved by means
of a moisture balance within the house.
All water piped into the house must even
tually leave. Since much of it becomes
water vapor through the transpiration of
plantsand evaporation, ventillation is the
most common removal method.

This is readily accomplished during
cold weather, as the outside air contains
less moisture. By bringing in this drier
air, and then expelling the mixture, the
water vapor is removed and the relative
humidity is reduced.

Many older greenhouses with more
leakage accomplished this automatically
by infiltration losses, but newer, tighter
houses require sufficient ventillation to
properly control the moisture balance.

In houses constructed of plastic, the
moisture removal problem is heightened
because the houses are not only tighter,
butmost plastic does notreadily wet. The
result is that the condensed moisture
drips back into thehouse instead of being
drained away.

Air is a mixtureof water vapor, nitro
gen, oxygen, carbon dioxide and traces of
other gases. Although its water vapor
content is often less than 1 percent,it is a
major factor indetermining thecondition
of theairmixture. This isduenotonlyto
the necessity of water in the lifecycle but
also to its great energy content when in
vapor form. The latent heat in water
vapor (the energy in the form of heat
required to change water from liquid to
vapor) is the largest of any common liq
uid. As a result, the small amount of
water vapor in the air mixture often con
tains the major part of the total heat
energy.

A psychrometric chart is a graphic
representation of the thermal properties
of moist air and is used by engineers to
analyze and solve thermodynamic prob
lems. It is important that growers under
standsomeof its concepts in orderto do a
better job of controlling the greenhouse
climate. The following paragraphs (and
accompanying chart) briefly explain a
psychrometric chart and show how this
information can be useful to growers.
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• Dry Bulb Temperature—Refer to the
psychrometric chart and observe the ver-
ticle lines with numbers along the bot
tom. These are "dry bulb" temperatures
and are measured with an ordinary ther
mometer. All points falling on a given
vertical line will be the same dry bulb
temperature.

© Moisture Content in Air—The hori
zontal lines are "water content" linesand
the numbers on the right side designate
the watervapor contentof air in terms of
grains of moisture per pound of dry air.
All points on a given horizontal line con
tain the same amount of water vapor.
This term is better understood if one
knows that 7,000 grains equal one pound
of water and that one pound of air at
normal greenhouse temperatures occu
pies about 13.5 cubic feet. The water
vapor content is commonly expressed in
grains toavoid the difficulty ofusing very
small fractions. Any point on this chart
thus indicates the dry bulb temperature
and the water vapor content for a given
pound of air.
• Relative Humidity—The curved lines
that radiate from the lower left of the
chart to the upper right are the "relative
humidity" (RH) lines. The horizontal
line at the bottom of the chart is the 0
percent RH line and coincides with the 0
grains of water content line. The upper
most curved line is the 100percentRH or
"saturation" line. The water content line
terminating at any point on this satura
tion line designates the maximum grains
of water vapor that saturated air can hold
at that given dry bulb temperature.

For example, on the 100 percent RH
line locate the terminus of the 60 degree
Fahrenheit dry bulb line down to the 50
percent RH line. The horizontal water
vapor content line shows that air at this
latter pointcontains only half as much or
approximately 38 grains of water vapor.
The air now is only 50 percent full and
thus has an RH of 50 percent. Relative
humidity, therefore, states the amount of
water vapor in air compared to the
amount it could actually hold at that
temperature.
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Fundamental principles
(Continued from page 42)

grains of water vapor. If it is cooled to 40
degrees (follow the curved 100 percent
relative humidity line downward to the
40 degree dry bulb) it can now contain
only 38 grains. The other 39 grains of
water vapor it previously contained had
to condense as liquid drops of water.
(This isessentially how rain is formed.)

REDUCING THE RELATIVE HU
MIDITY IN A GREENHOUSE—If
cold air, having a low water vapor con
tent, is brought into a greenhouse and
heated, its capacity to hold water vapor
increases and therefore has a great dry
ing ability. This is demonstrated in the
following example. Assume a rainy
weather condition of 40 degrees and 100
percent relative humidity, and a green
house having an inside temperature of65
degrees and 90 percent relative humidity.
If this condition is too humid for plant
health, it is readily possible, even in this
situation, to lower the relative humidity
in the house.

The psychrometric chart shows that
each pound (13.5 cubic feet) of this
greenhouse air contains 83 grains of
water vapor while the outside air contains
only37. With each pound of air removed
with anexhaust fan, 83grains are carried
out. They are replaced with only 37
grains from the new air. This results in a

FLORISTS1 REVIEW
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Azaleas in Model 100A(1 In. cells)

"TODD Planter Flats
helped us cut labor
costs by 50%...

because the plants are easy to
pull, we have eliminated hand
digging."

FredPanzer, Panzer Nursery,
Beaverton, Oregon.

Some of the most successful
ornamental growers in Amer
ica believe that no flat made
can match the performance of
the patented TODD' Planter
Flat.

Especially for rooting cut
tings. But don't just take their
word for it. Order a sample flat
now, root a few cuttings and
plant the seeds of your own
success.

The patented
TODD* Planter Flat
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•---life,--
For sample fiats

(specify cavity size
1", IV, 1%"IV, 2", 3-.a ), send $3.85 each

(includes postage). Offer good In all
50 states.

Name

Company

Address

Phone City

State ZIP

C"il Sizes

MANUFACTURING, INC.
P.O Box238, Sun City. Fla.33586
Phone (813)645-3261

FR5/81

net removal of 46 grains of water vapor
pei ,)ound of air.

An exhaust fan operating only a few
minutes to remove one half of the humid
greenhouseair would lower the insiderel
ative humidity to about 65 percent. It
would be lowered evenmore if this venti
lating process were continued for a longer
time. Obviously, the colder incoming air
would have to be warmed by the heating
system to maintain the desired house
temperature at 65 degrees. Using normal
fuel costs, 20,000 cubic feet of the 40
degree outside air could be heated to 65
degrees for approximately $0.02.

By understanding and properly apply
ing theseprinciples of climate control, an
ev cssivcly humid greenhouse can be ad
justed to a more desirable level, even
under adverse weather conditions.

DIFFERENT KINDS OF HEAT-The
psychrometric chart also indicates the
energy content of the air-water vapor
mixture. The energy or heat content of
dry air is completely determined by, and
is proportional to, its dry bulb tempera
ture. It is called "sensible heat" because
one can feel it.

The energy content of the water vapor
is due to its"latent heat" of vaporization
and is proportional to the amount of
water vapor in the moist air mixture.
"Latent heat" is the energy that is
required to convert water from liquid to
vapor without any change in tempera
ture. It requires approximately 1,060
BTUs of heat to convert one pound of
water from a liquid toa vapor. Thisener
gy cannot be'felt because there is no
change in temperature, only a change in
its form.

The sum of these two energies is called
"total heat" and is proportional to the
"wet bulb" temperature of air. The wet
bulb temperatures are designated by the
diagonal lines that slope from the upper
left to the lower right of the chart. The
wet bulb temperature of air is measured
with a the;liiometer having a wetwick on
its bulb and air blowing over it. At 100
percent relative humidity, the dry bulb
and wet bulb temperatures of air are the
same, but at any other condition, the wet
bulb temperature is always less than the
dry bulb.

Perfectly dry (0 percent relative hu
midity) air at 98 degree dry bulb has a
wet bulb temperature of 56 degrees and
coniains only sensible heat, having no
latent heat due to the complete absence
of moisture. I lowevcr, if the moisture lev
el increases until it becomes 100 percent
humid, its dry bulb temperature will drop
to 56 degrees (locate 98 degree dry bulb
at 0 percent RH and follow the diagonal
56 degree wet bulb line upward to the
100 percent RH line). This decrease in
dry bulb temperature is caused by utiliz
ing the sensible heat to evaporate water.
This loss of sensible heat energy (reduc
tion of the dry bulb temperature to 56

wmmmm

SEEDCO
catalog

seed

including trees, shrubs,
tropicals and palms.

AND
NOW

CACTUS

Seedco
Box H-1897
VISTA, CALIFORNIA 92083
Phono 714-758-3890

CALADIUM

SIZES 1, 2 & 3
Price list

on request

JAMES ELLIS-
CALADIIK
P.O. BOX 304

LAKE PLACID, FL
33852
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HE. ANDERSON
RATIO:FEEDER™FERTILIZER INJECTOR

SAVES MONEY...INCREASES
CONTROLLED GROWTH

The Ratio:Feeder Fertilizer Injector is powered by water so the correct
fertilizer-to-water ratio is always maintained even with varying

demand.

LOW MAINTENANCE

The simplicity ofdesign makes the Ratio:Feeder" Fertilizer
Injector unique. Readily available parts permit
repairs in your plant with little lost time.

PRECISE ... YET VERSATILE
Multiple pumpheads permitthe feedingof twoor more nutrients
without pre-mixing andeachpumphead is fully adjustable independently
of any others.

©FITS

The Ratio:FeederFertilizer injectoris designed to specificrequirementsand are availableinall conventional
feed-to-water ratios. For further information call orwrite H. E. Anderson Co. or distributor inyour area.

*Ratio:Feeder is an H.E. Anderson Trademark.

Distributors: AR. Texarkana. Ted Mahr Co. 501/772-5513. CA Penryn. Howaid Hutching Co. Inc. 916/663-2345, CO: Denver, American Clay Works 303/534-4044. FL.

When you think of Caladiums think of
Happiness Farms here at the Caladium
Capital of the World. Your orders and visits
are appreciated.

H4PPINESS B4RMS
SS'holtscl* Growtrs

P.O. Box 818
Lake Placid FL 33852
(813)465-2313

A N=V IDEA!!! .-SSPIVOT OPENING COLD FRAME %?V^^

•IDEAL FOR BEDDING OR POTTED PLANTS. 'or

1. All Steel Frames

2. Hinged on One Side
3. 7' W x 3" H. x 20' L.

Modules

4. Easily Covered with
Poly, Shade Cloth,
Etc.

BRADY MFG. CO. Box 134 RD#4, Jackson, N.J. 08527

California's Finest Lining Out Stock
Bonsai & Taraarioro Plants

0LLE 0LSS0N NURSERY, Inc.
2154 Peck Rd., Monrovia, CA 91016

(213) 357-1181

ARNELL'S NURSERY, INC.
P.O. Box 87, Semmes, AL36575

Tel. 205/649-1625
Call us for your hardy

and florist azaleas.
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degrees) is exactly balanced by an equal
increase in the latent heat energy. Conse
quently the total energy content of the air
mixture remains unchanged. This process
can be followed along any of the wet bulb
lines on the psychrometric chart and is
called adiabatic cooling. The lowest tem
perature to which air can be cooled by
adiabatic cooling is the wet bulb temper
ature.

To better illustrate the wet bulb tem

perature, it is the lemperaturc one would
rcel when stepping out of a swimming
pool when the wind is blowing.

EVAPORATIVE COOLING—Exces
sive summer temperatures are a serious
problem to greenhouse operators. They
can be controlled if the houses are
equipped with a well engineered evapora
tive cooling system to pre-cool the outside
air before use in the greenhouse. On the
psychrometric chart, the wet bulb line
running through the intersection of 95
degree dry bulb and 40 percent relative
humidity is the 75 degree wet bulb line. If
the air at 40 percent relative humidity
and 95 degree dry bulb were passed
through a wet cooling pad, it would evap
orate water from the pad, increasing its
water content (latent heat) and reducing
its dry bulb temperature (sensible heat)
until its dry bulb temperature was re
duced to nearly 75 degrees.

Thus, the wet bulb temperature indi-

FLORISTS' REVIEW
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Appealing packaging for your plants
• Three sizes—6, 8 and 10 inch
• Large soil capacity
• Distinctive embossed design-

different on each size

ALWAYS A STEP AHEAD—More sizes,
better quality, greater appeal

12 MONTH SALES BOOSTER!
ALL SIZES AVAILABLE

• CALL FOR PRICES

A"Callused Guttiags
or 2-1/4"plants?
Today you have a

\ choice."
Paul Ecke, Sr.

Our family besan srowing poinsettias in 1908.
That was just five years after the Wright
brothers' first fi 'it and decades before the
advent of air freight.

Today, to assure that plantsand cuttingsarrive
in good condition,we carefully pack them in
special containers just before shipment. Then
we rush them to you by the fastest, most di
rect air route.

Paul Ecke Poinsettias
Encinitas, California92024 (714) 753-1134

SAFE
KNDOWMBMT

FLOWERS INC. GREENHOUSES
2159 W. Broad Street

Athens, Ga. 30606
(404) 549-9872

I jf Hanging Saikct Cuffing*
3y2c & 4y2<:each

'SEE OUR CLASSIFIED ADS

214-937-8445

Srowing-on Plants
for Wholesale Growers

128

K. C. BROWNE, Inc.
P.O. Boi 973 - Waxahachi©, T«»xai 75165

SYRACUSE FARM SUPPLY
2024 PARK STREET

SYRACUSE, NEW YORK 13208
(315) 422-8027

catcs to what temperature air can be
cooled by evaporative cooling. In actual
commercial practice, the wet bulb tem
perature is not quite reached, but the air
can be cooled down to within about 3
degrees of the wet bulb temperature, and,
in the above example, the 95 degree air
could be cooleddown to about 85 percent
of the difference between the wet bulb
and dry bulb temperatures to a 78 degree
dry bulb temperature.

Since the wet bulb temperature, and
not the relative humidity, determines to
what temperature air can be cooled by
evaporation, it has paramount impor
tance. Wet bulb temperatures compiled
from mctcrological data are available
from government sources for most locali
ties. For convenient reference this infor
mation is shown on the map of the United
States (Figure 1). It shows that the aver
age maximum wet bulb temperature for
the four hottest months, June through
September, ranges from 70 to 80 degrees.
For regions at certain high elevations it is
even lower. For design wet bulb tempera
tures in Canada and other foreign coun
tries throughout the world, contact Acme
Engineering & Mfg. Co., Muskogee
OK.

It was previously explained that air
can be cooled down in commercial evapo
rative cooling applications, to within
about 3 degrees of the wet bulb tempera
ture. One can therefore look at this map
and tell almost exactly what tempera-

FLORISTS' REVIEW
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tures such a cooling system can reach. It
would range from 73 to 83 degrees during
the normal hottest summer afternoon.

Contrary to some opinions, evaporative
cooling will work in almost all parts of
the country. Whereas the dry bulb tem
perature change is quite large in a 24
hour day, the wet bulb temperature is
more consistent and changes only one-
third as much.

During the heat of the day when both
the dry bulb and wet bulb temperatures
are at their peak, the difference between
them is greatest. Consequently, the
greatest amount of potential for coolingis
obtained during the heat of the day when
it is needed most.

MOVEMENT OF AIR—A brief study
ofsome of the principles of aerodynamics
will aid in the understanding of proper
greenhouse climate control. There are
several basic types of air flow that are
important in a greenhouse climate con
trol system and these are explained in the
following:
© Jet flow—Jet flow is the rapid flow of
air in a perpendicular direction caused by
a difference in air pressure. The jet is a
relatively high velocity stream and is tur
bulent with air particles. However, it
immediately begins mixing with the sur
rounding air and gradually slows down.
At a distance of 20 diameters from the
opening, the jet has slowed down to a cen-

OUR SEEDLINGS STAND

OUT IN A CROWD

NORTHRUP KING POLYDRESS
OREENHOU5E FILM HAS" A

WARRANTY...

THEY'RE

305IOvver *£• ,^*|^'<Vpai89l4

<21S>-822-1276

WHICH PROTECTS FOR
Quire/> twice.

1

\USs

Seedlings grown
in individual cells

saves you time,

labor and money.

Annuals, Vegetables
& Perennials

BROCHURE AVAILABLE

What's more, Polydress is thconly greenhouse film that's hacked by awarranty. For complete information and prices write
Northrup King, Horticultural Supplies Dept., 1500 Jackson St. N.E., Mpk. MN 5.5413. Orcall collect: 612/781-8011.
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IN CELL-PACKS

LARGE VARIETY OF IVIES,

PEPEROMIAS, PILEAS,

BEGONIAS, GRAPE IVIES,

AND MANt OTHtftS

WHOLESALE SHIPPERS

CALL COLLECT OR WRITE

2346 HOBSON ROAD

LANCASTER, PA. 17602

Phone (717) 299-4990
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POTS

THE GREAT AMERICAN

BEAUTIES • MADE IN U.S.A.

IN A SELECTED ASSORTMENT

OF SIZES AND COLORS-

DESIGNED TO MEET THE

SPECIFICATIONS OF TODAY'S

DEMANDING GROWERS

33625 PIN OAK PARKWAY

AVON LAKE, OHIO 44012 U.S.A.
Phones: 216/933-5477 Cleveland line 216/871-9477

Finish in 6 weeks. Popular pot or
bedding plants, only $1Q.00/tray.

MOT!
GREENHOUSES
•THESEEPtiNGSPEC)/

57 Roosevelt St./St. Charles. IL 60174
312/584-0473

THE BEST IN HOLLAND BULBS
From our own farms in Holland

FOR FORCING AND RETAIL SALES

West Coast Easter lilies
Ace and Nellie White

NEAL BULB CO. INC.
P. 0. Box 308, Montvale, NJ 07645

201-573-0544

Contact us for Wholesale bulb catalog
end best prices.

We have Quality Foliage Uners!

ftORI^TROP,
5783 Western Way Lako Worth. FL 33463

Call us today/ (305) 967-5454

Greenhouse azaleas— p50

terline velocity of about 20 percent of its
original outlet velocity, but is 90 percent
mixed with the inside air. It expands at
an included angle of about 22 degrees
due to its mixing action and at 20 diame
ters from the opening becomes about
eight diameters wide.

For example, a one-fourth inch diame
ter hole would throw a jet a distance of
about six inches. A jet from a !6-inch
hole, such as a missing pane of glass.
would travel over 30 feet before being
mixed with the surrounding air and
would produce a very objectionable draft.
It is apparent from this that jets of proper
size and velocity that are well distributed
will produce good mixing, uniform distri
bution and thorough circulation within
the greenhouse.
• Sink flow (air flow to an exhaust
fan)—In contrast to the characteristics
of jet flow from an opening, the flow of
air to an opening, such as to an exhaust
fan, is of an entirely different nature,
although still dependent on a pressure
differential. This type of flow is called a
sink flow. The air having no momentum,
flows uniformly to the fan from all direc
tions just as water moves from all direc
tions toward a drain. At a distance of
only one fan diameter from the inlet of
the fan, the velocity of the air moving
toward it is less than 12 percent of its
velocity.
9 Potential flow—Potential flow con-
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sists of a relatively large quantity of air
flowing smoothly in one direction with
each particle of air moving in a straight
line. This type of flow is used in green
house fan-and-pad cooling systems hav
ing a large mass of cool air flowing
smoothly and at a low velocity through
the growing region of the house. To
achieve this, thelocation and type of inlet
and outlet openings arc very important.
In greenhouse cooling, the air enters the
house at a relative low velocity through a
large pad opening at crop level and leaves
through exhaust fans in the opposite
wall.

LOCATIONS OF EXHAUST FANS—
According to the aerodynamic principles
just explained for ventilation, air distri
bution and flow patterns, mixing and cir
culation within a greenhouse are mainly
determined by how and where the air
enters the house—not how it leaves.
While the location of both the exhaust
fan and the air inlet opening arc impor
tant for proper fan-and-pad cooling, the
location of the exhaust fans is of little
importance for winter ventilation. There
fore, exhaust fans should always be
located where required for summer cool
ing.

EDITORS NOTE: Norman D. Augs-
burger is vice-president and director of
marketing at Acme Engineering &Man
ufacturing Corp., Muskogee OK. Roy R.
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For "ON" — "OFF" Control of Solenoid Valves.

P. 0. BOX 528 MANITOWOC, WISCONSIN 54220

fim^-^ousB Smoke Fumigants
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TEDION® DITHIO
PRESSURE FUMIGATORS

Coverage 120,000cu. ft.
Gross Weip.nl 7 lbs.

20,000 cu. ft.
Coverage 240,000 cu. ft.

Contain 15% TEDION,
12.5% DITHIO for control
of RESISTANT Red Spider
Miles, Aphids, White Fly,
Mealy Bugs, Soft Brown
Scale and Thrlps.

Available in two sizes
10,000 cu. Jt.

Gross Weight 13 lbs.

ALSO AVAILABLE:
Pentac WP. Slug
Kill, Soaker Hose
and Midget Dust
ers.
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CONTROL INSECTS!

PLANTFUME

103
Smoke Generators

Contain 15% DITHIO
for control of Red
Spider Mites, Thrips,
Soft Brown Scale,
Aphids and Mealy
Bugs, white fly.

with the

AVAILABLE IN

TWO SIZES

10,000 cu. ft.
Coverage 120.000 cu. ft.

Gross Wt. 7 lbs.

20,000 cu. ft
Coverage 240,000 cu. ft.

Gross Wt. 8 lbs.
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NICOTIC

NICOTINE
PRSSSURH FUMIGATORS
Contain 14% NICOTINE for
control of Aphids (Green
Fly and Black Fly), most
Thrlps, Chrysanthemum
and Rose Midge.

Available In two sizes
10,000 cu. ft.

Coverage 12C000 cu. ft.
Gross Weight 7 lbs.

20.000 cu. ft.
Coverage 240,000 cu. ft.

Gross Weight 13 lbs
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25 lb. bags of water soluble fertilizer available
— AVAILABLE FROM YOUR LOCAL SUPPLIER —

Famous
Plant Prod Midget Duster

once again available
— all metal gears —

PLANT PRODUCTS HORPORATiON
Box 1149, Vero Beach. Fl 32360

Phone: 305/567-5741
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