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Penn State's 1969 Intercollegiate Flower Judging Team. 1. to r.—Wayne Noss, Boiling Springs, Pa.; Ed
ward Vasilick, Bairdford, Pa.; Dr. Peter Pfahl, Coach; Thomas Homce, Export, Pa.; and John Trapp, Avalon,
Pa. Penn State is one of the most successful competitors in the Intercollegiate Flower Judging Contests,
winning first place in 1968; this year the team placed eighth.
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The Crops Research Division of the
Agricultural Research Service, U.S.
Department of Agriculture, an
nounces the release of two new red
cultivars of poinsettia, RED BARON
and RUDOLPH.

These two cultivars are seedlings
selected at the Plant Industry Station,
Beltsville, Maryland, by staff of the
Ornamentals Investigation unit. They
are from the eight and ninth genera
tions of crosses between unnamed
seedlings of the commercial cultivars
White Ecke and Ruth Ecke and of
native plants imported from Central
America. Both cultivars are diploids,
good keepers, and have very tight
centers. Both are very responsive to
growth retardants and photoperiod.
They have produced compact heads
with excellent color in spring and
summer flowering trials under con
trolled daylength.

A brief description of distinctive
features of each new cultivar follows:

RED BARON, tested as 64-447-1,
has large bracts of a very clear, bright
red. At Beltsville it blooms early, at
about the same time as Barbara Ecke

Supreme or Indianapolis Red. RED
BARON is medium tall, pinches will,
and has strong stiff stems. It produces
a big head, cutting production is
good, and cuttings root easily.

RUDOLPH, tested as 64-459-1, has
large, deep-red bracts. At Beltsville it
blooms a few days after RED BAR
ON. RUDOLPH produces a very
good pinched plant, has strong stems,
and is an excellent keeper. Cuttings
production is excellent and rooting is
fast. This is a tough, easy-to-grow,
long-lasting variety.

The new cultivars were distributed
under a Memorandum of Understand
ing to the following commercial grow
ers for trial and increase:

Paul Ecke, Inc., Encinitas, Cal
ifornia 92024

Mikkelsen & Sons Ghs., Ashta
bula, Ohio 44004
Pan American Seed Co., Paonia,
Colorado 81428

Julius Roehrs Co., Rutherford,
New Jersey 07070
Earl J. Small Orchids, Inc., Pine-
las Park, Florida 33565
Yoder Brothers, Barberton, Ohio
44203

Stock has also been distributed to a

number of State experiment stations.
There is no patent, royalty, or restric
tion on propagation or sale of these
new cultivars developed by the De
partment of Agriculture. No plant ma
terial is available directly from the
Department of Agriculture.

Cover Story

Washington State Wins Flower Judging

Contest - Penn State Finishes Eight

The Washington State University
flower judging team, coached by Pro
fessor Elwood Kalin, captured first
place over 10 competing universities
in the 28th National Intercollegiate
Flower Judging Contest at Colorado
State University in Fort Collins, Colo
rado, recently.

Second and third places were won
respectively by North Carolina State
University, coached by Professor
Joseph Love, and University of Mis
souri, coached by Professor Marl in
Rogers.

Top-scoring individual contestants
were Bill Keith of the University of
Washington, and Matt Zemny of
North Carolina State University.

Contestants were judged on their
ability to recognize differences in
quality of cut-flower crops and pot
plants.

The prize winning team received
the George Asmus Cup from the So
ciety of American Florists, presented
by O. Ben Haley, SAF past president;
the second and third-place teams re
ceived Mrs. Albert Herr Memorial

Cups; and the high-scoring contestant,
an SAF cup presented by Dr. Jack
Gartner, President, Pi Alpha Xi.

Teams competing in the 1969 con
test finished as follows after third

place: 4. Colorado State University,
coached by Professor Ken Goldsberry;
5. Kansas State Univ., coached by
Professor Ed Odom; 6. California
State Polytechnic College, coached by
Professor Ray Houston; 7. University
of Illinois, coached by Professor John
Culbert; 8. The Pennsylvania State
Univ., coached by Professor Pete
Pfahl; 9. University of Minnesota,
coached by Professor Hal Wilkins; 10.
University of Georgia, coached by
Professor F. A. Pokorny; 11. Virginia
Polytechnic Institute, coached by Pro
fessor Paul Smeal.

The intercollegiate flower judging
contest is sponsored jointly each year
by the Society of American Florists
and Pi Alpha Xi, national floricultural
fraternity. It is open to teams of stu
dents from all universities and col
leges with undergraduate courses
leading to a B.S. degree in floricul- ^^
ture.



SOIL TREATMENT WITH AERATED STEAM

ENGINEERING ASPECTS

The requirements for the successful
operation of an aerated steam system
include the following.

1. There must be sources of air and

saturated steam.

2. There must be a means for mix

ing these two components such
that the desired treament tem

peratures can be easily obtained
and controlled.

3. The mixture must be conveyed
to the soil mix and distributed

through the mass.

4. The flow rate of the mixture

must be such that total treat

ment time is no more than one

hour — one-half hour to heat the

soil mix to treatment tempera
ture and one-half hour at that

temperature.

5. The cost of the system must be
reasonable.

A knowledge of the properties of
air-water vapor mixtures is needed in
order to determine air-steam flow rate

ratios to produce a desired mixture
temperature. Saturated steam at
212°F and atmospheric pressure of
14.7 lbs per square inch (zero gage
pressure) has a heat content of 1157
Btu/lb. Saturated steam at 230°F has
a heat content of 1157 Btu/lb and is
at a gage pressure of 5.1 lbs/square
inch. Increasing the temperature of
saturated steam adds about 0.44 Btu/
lb for each degree rise. Air at 70°F,
50% relative humidity has a heat con
tent of 25.3 Btu/lb of dry air. If a
supply of saturated steam at 230° F is
mixed with air at 50% relative humid

ity and 70°F, the final temperature
and relative humidity of the mixture
depends on the weight ratio of the
two fluids. Table 1 gives the air and
steam weight ratios to produce a sat-

R. A. Aldrich

Agricultural Engineering Department
Penn State University

Table 1. Properties of Saturated Aerated Steam Mixtures. (Air at 70°F, 50% RH; Saturated
Steam at 230°F, 51 lb/in2 gage)

Mixture Steam-air Air-steam Heat

Temp. Ratio Ratio Available

(°F) (lbs/lb of air) (#/ft:< of air)° (ft:!/lb of steam) (Btu/ft* of air)°

140 0.15 0.01124 89 1.97

150 0.21 0.01574 63.5 3.86

160 0.30 0.0225 44.5 7.8

170 0.424 0.0318 31.4 16.0

180 0.65 0.0487 20.5 37.2

190 1.149 0.0850 11.8 94.6

°Dry air at 70° F.

urated mixture at several tempera
tures.

About 95% of the heat for treating
a soil mix comes from condensing
water vapor out of the aerated steam.
The rest of the heat comes from cool-
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ing the mixture. Therefore, to get the
most efficient use of the mixture it
should be saturated at the treatment

temperature. If the aerated steam
leaves the soil mix at 70°F, 100% rela
tive humidity (saturated) the amount

Blower Manufacturer: Buffalo Forge Co.

Blower Size: 17 MW

Blower Speed: 2660 rpm
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Figure 1. Performance Curve for a Straight Radial Mower
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*Brazelton, R. W. Aerated Steam Sterilization
of Soil Mixes, A Progress Report, Univers
California, Davis, Agricultural Engineer!
1967.

Brazelton's data with room temperature ai
Tests A, B, C with aerated steam at varyi
peratures with a peat perlite mix 1:1 rat
volume.

C - 3' Depth

B - 2' Depth

- 1' Depth
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Figure 2. Flow Rate and Pressure Drop for Selected Soil Mixes
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Figure 3. Change of Pressure Dr.'p Across S.-il Mix bur.
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of heat transferred to the mix would
be as shown in the right hand column
of Table 1. The values in the table are
true only for the conditions stated. A ^
change in any of the conditions would
change the values.

It is necessary to put this informa
tion on a time basis to determine
warm up time for a given mass of
soil mix. For example, if a given
weight of soil mix at 70°F were to be
heated to 170° in 20 minutes, the
flow rate of aerated steam to accom
plish this must be determined. The
specific heat of most soils is about
one-fourth that of water so the more
moisture in the soil the more heat
needed to warm it to treatment tem
perature. The flow rate must be in
creased slightly to compensate for
heat lost to the soil container and the
surrounding air.

The amount of heat per cubic foot
of air increases rapidly with an in
crease in mixture temperature. Thus,
for a given air flow rate (cubic feet
per minute) it will take less time to
heat a given weight of soil mix to a
high rather than to a low treatment
temperature. For example, using val
ues from Table 1, if an air flow rate of "^
100 cubic feet per mintue (cfm) is
available, it would deliver 197 Btu/
min at 140°F and 3720 Btu/min at
180°F. It would also require a steam
flow rate of 1.124 Ibs/min at 140°F
and 4.87 lbs/min at 180°F.

A blower or fan for air supply and
delivery to the soil mix must be se
lected based on the air flow rate de

sired and the soil mix system to be
treated. Fans and blowers are de

signed and built to deliver a given air
flow rate at a particular pressure. For
example, a fan used for greenhouse
ventilation may be designed to de
liver 5000 cfm at % inch of water,
static pressure. If the pressure
changes, the flow rate will also
change. As the pressure increases, the
flow rate will decrease until at some

pressure, depending on fan design, no
air will flow. Figure 1 shows the pres
sure-discharge curve for the fan used
in the Penn State machine.

The amount of pressure required to
force a given flow rate of aerated ""^^

(continued on page S)



great extent. One other thing we have
found in growing mums in these types
of houses is that most standards will
get a more 'necky' type of growth
just below the blooms. We have over
come this by using a retardant B-9 on
the varieties Mefo and the Shoesmiths.
We have not had good results from
flowering pot plants during the winter
months under plastic. We have had
poinsettias delayed for Christmas and
I think the limiting factor was that
there was not enough foot candles of
light present in the house. By the
way, this happened in a P.V.C. house
— all plants were on raised benches.
We finally had to move these all out
to get them in bloom for Christmas.
These were all early propagated
plants.

HYDRANGEAS

Since we do grow a sizeable amount
of hydrangeas, we have come to the
conclusion that it is best to buy un
rooted cutting wood from Oregon-
grown stock. Usually, if one gets
these to arrive just after Easter and
prior to Mother's Day, you can get
2% cuttings from a single piece of
wood. This would amount to getting
one terminal and possibly two stub
cuttings; or, if one wants to make
single eye cuttings, all the stub cut
tings can be made into this type of
cutting, which would amount to pos
sibly 5 cuttings off one piece of wood.
The single eye cutting would have
to be pinched the same as a terminal
cutting, whereas the stub cutting of
the variety Stafford would not have
to be pinched, since they would be
just right for 2-bloom plants. This
is one of the few crops we propagate
in the regular benches, with sand and
perlite. In order to get two flowering
canes on the stub cuttings, they will
have to be fed while in the propagat
ing benches. In order to get a good
dark pink or red on Stafford, we have
found that a high phosphate analysis
is necessary along with the proper
amount of nitrogen. We have for
years used an analysis of 15-30-15 all
through the growing season with good
results. This formulation has given
us an outstanding color in the variety
Stafford, which we grow 100% for our
pinks and reds.

CUT FLOWERS

As I have mentioned previously, I
have travelled extensively visiting
greenhouses in various parts of the
country, and there is one observation
which I have frequently made and
that is that a good many cut flower
growers do not use an open soil.
Most soils for cut flowers are too

tight; this is especially true on ground
benches, where a more open soil
would be desirable. I believe that the
pot plant growers have learned this
much better than the cut flower grow
ers — thanks in part to the work your
own John White has accomplished in
this area, especially with his work on
pot mum soil mixtures. While many
cut flower growers do not necessarily
get into trouble, they do lose some
thing in the overall total growth,
which means less production and of
lesser quality. There are several ma
terials that one can use to supply the
necessary roughage to help open up
the soil structure. Some of these ma
terials are: Corn cobs, straw, peanut

hulls, a coarse grade of peat moss,
and in California they use several
types of redwood bark and shavings.
I have purposely omitted the name of
sand or the use of it. In all the years
I have been in the greenhouse busi
ness, I have yet to use a shovelful of
sand, except for propagating. To my
way of thinking, sand is only good for
mixing in mortar to make concrete.
As for perlite, vermiculate or turface,
they are fine for pot plant mixtures
but they do not do the same job in
cut flower bench mixtures; perhaps
this is so because it would take so

much more to do the same job. I
have also omitted the mention of ma
nure. I am sure that a good many of
you swear by it; I am also sure that
a good many of you have sworn at it,
especially if you have sterilized it. I
have never been especially fond of
using manure — for one thing, it is
not consistent enough from one load
to another and I have seen too much
trouble with its use. In the earlier

(continued on page 9)
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SOLUBLE FERTILIZERS
Kapco high-potency Floratone
Green Fertilizers feed and water
at the same time. And Kapco
Soluble mixed with water is easy-
to-apply. Practical packaging,
too! Easy to carry cartons with
polyethylene inner bags are
damp-proof and handy for stor
ing. The time-proven favorite of
thousands of growers!

Potassium Nitrate for

Winter Feeding
Dye for Color Tracing
Chelated Concentrate
Instant Green and
Grow Power

Write for literature and prices:
KAPCO Division of Summers Fertilizers, Inc.

Somerset, Pa. 15501



AERATED STEAM-
(continued from page 2)

steam through a soil mix depends on
the type, depth and moisture content
of the mix. A heavy, wet soil mix will
have a much higher resistance to air
flow than a light, dry mix. Figure 2
shows the effect of soil type and depth
on pressure needed to force air
through the mass. Therefore, some
knowledge of the soil mix to be
treated is necessary before a blower
can be selected. The pressure drop
will also change as the mix warms.
This is due to particle swelling and
increase in moisture content. Figure
3 illustrates this problem. A general
recommendation for treating soil
mixes in raised benches is to select a
blower capable of supplying 7 cfm per
square foot of bench area at 6 inches
of water, static pressure. This pressure
will account for losses in the delivery
system. Thus, to treat a 41 ft by 100
ft bench requires a fan delivery of
2800 cfm at 6 inches of water, static
pressure.

The heat from the aerated steam is
transferred to the soil mix by a com
bination of condensation, convection,
and conduction. The fastest heating
is done by condensing the water va
por on the soil particles. If heat is
transferred in this way, a narrow front
(about one-half inch wide) passes
through the soil mix in which the
temperature on the leading edge is
that of the cold soil mix and the tem
perature on the trailing edge is that
of the aerated steam. If the distribu
tion system is working properly, the
temperature of the air leaving the soil
will not change until all the soil has
been heated. This is shown in Fig
ures 4 and 5. With a soil depth of six
inches, the exhaust air did not reach
treatment temperature until the entire
depth was heated. With a light soil
mix, 36 inches deep, the exhaust air
reached treatment temperature
slightly ahead of the bottom of the
mass. Figure 6 shows results from one
test at Penn State. This would be a
very successful treatment. The curves
of Figure 7 are from monitoring two
tests in a commercial operation. The
system was doing a good job of treat
ing the soil mix.

As shown in Figures 2 and 3, pres-
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Figure 6. Temperature Change During the Warm-up Period of the Light Soil Mix
Being Treated with 160°F Aerated Steam With the Perforated Poly
ethylene Sheet in Place on the'Soil Surface.

sure is required to move the aerated
steam through the soil. The bench
cover must be strong and well secured
to resist this pressure. For example, if
the pressure was 2 inches of water
under the cover on a 4-foot bench, the
cover would be supporting a load of
about 10 lbs per square foot or 40 lbs
per linear foot of 4 foot bench. A good

BLOWER -

(AIR SUPPLY)

MOTOR STARTER —,

BLOWER MOTOR

clamp is a necessary part of the sys
tem.

A complete aerated steam system
built and tested at The Pennsylvania
State University is shown in Figure
8. The components include a blower
for air supply and aerated steam de
livery, a steam supply, mixing and
condensate trap and delivery tube.

MIXING CHAMBER AND

CONDENSATE TRAP

Flgut The Pennsylvania State University Aerated Steam Equipment
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PRODUCTION

MANAGEMENT-

(continued from page 7)
years, before sterilization, it was
about the only humus we had to work
with.

RESEARCH

I think every greenhouse should do
some research on their own place.
The Universities have done an ex

cellent job over the years and I am
sure they will continue to do so in
the future. We are just starting to
open doors relative to growing flow
ers, and just starting to scratch the sur
face. This means that there are a lot
of areas or crops in your greenhouses
where, with a little research or
thought, many new ways of growing
plants may be developed along with
new techniques of management. In
other words, this follows an old say
ing of mine, which is: "Make a plant
do what you want it to do, or make
it grow the way you want it to grow,
rather than just let it GROW".

SEPT. 21-22-23

SEVEN SPRINGS

"PETERS FERTILIZERS"

A complete line of soluble and long-

life fertilizer formulas specially de

signed for the commercial grower and

manufactured by

ROBERT B. PETERS CO., INC.

the trade's leading commercial soil

test laboratory. Drop a card for com

plete price list and your free bro

chure, "The Peters System Of Soil

Fertility Control."

ROBERT B. PETERS CO., INC.

2833 Penna. St. Allentown, Pa.
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PRODUCTION PLANNING-POT SPACING
Jay S. Koti-is

Extension Ornamental Horticulturist
University of Conneticut

Planning production is an intregal
part of greenhouse management.
Space requirements must be corre
lated with planned production. Tin's
chart may assist you in determining
appropriate numbers of pot plants
for your production area.

For example, if you have 3 benches
which are 48 inches wide and 110

feet long available for geraniums to
be spaced 6 by 8 inches on April 10,
how many should you grow? Refer
ring to the chart, we find that each
100 feet of 48 inch bench will hold
1200 pots. Multiplying this by 3.3 (for
330 lineal feet of bench) equals 3960
geraniums.

These figures are based on clay
pots where the outside diameter is as
sumed to be '/•> inch greater than the
pot size. The outside row of pots is as
sumed to touch the edge of the bench.
By fudging a bit on the spacing where
the measurements do not quite fit,
greater numbers may be accommo
dated. For instance, by spacing at 8
by T-y.i inches instead of 8 by 8 inches,
1200 4 inch pots may be placed on
100 lineal feet of 60 inch bench in
stead of only 1050 as shown in the
chart.

NUMBER OF SPACED POTS PER 100 LINEAL FEET OF BENCH

Pot Interior Be•nch Widiifi
Size Spacing 36" 40" 44" 48" 54" 60"

3" 4 x 4" 2700 3000 3300 3600 3900 4500

5x5 1680 1920 2160 2160 2640 2880 "#
6x6 1200 1400 1400 1600 1800 2000

7x7 855 1026 1026 1197 1368 1539

4" 5 x 5" 1680 1920 2160 2160 2400 2880

6x6 1200 1200 1400 1600 1800 2000

6x8 900 1000 1050 1200 1400 1500

7x7 855 1026 1026 1197 1368 1368

8x8 600 750 750 900 1050 1050

9x9 532 532 665 655 798 931

10 x 10 480 480 480 600 600 720

12 x 12 300 300 400 400 500 500

5" 6 x 6" 1200 1200 1400 1600 1800 2000

7x7 855 855 1026 1197 1197 1368

8x8 600 750 750 900 1050 1050

9x9 532 532 665 655 798 931

10 x 10 480 480 480 600 600 720

12 x 12 300 300 400 400 500 500

14x14 258 258 258 344 344 344

6" 7x7" 855 855 1026 1026 1197 1368

8x8 600 600 750 900 900 1050

9x9 532 532 665 655 798 798

10 x 10 360 480 480 600 600 720

12 x 12 300 300 400 400 400 500

344 ^14 x 14 258 258 258 258 344

16x16 150 225 225 255 255 300


