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Mary Travers, graceful "blonde with the willowy voice.," receives an equally graceful orchid bouquet from
Paul Zieger, President of Allied Florists of Delaware Valley. The former star of the famed Peter, Paul and
Mary vocal trio was presented the beautiful bouquet at the Temple University Music Festival, Ambler, Pa.
Charles Kremp, C. F. Kremp & Sons Florists, Willow Grove, Pa., designed the magnificent bouquet. Lud-
wig Fetzer, Hartsville, Pa. grew the gorgeous phalenopsis blooms.



WHOLESALE FLORISTS AND FLORIST

SUPPLIERS OF AMERICA CONVENTION

THEME-WAKE UP TO THE FUTURE
The programs offered at the whole

salers' convention covered a variety
of timely topics revolving around the
central theme, "Wake Up to the Fu
ture." All of the programs and speak
ers presented in Pittsburgh were se
lected in an effort to keep WF&FSA
members not only up-to-date but a
step or two ahead of the times.

As Executive Director Sue Haynes
pointed out at the Annual Meeting,
"WF&FSA members are not asleep.
Both individually and as an Associa
tion, we're making good progress. But
the pace of today's world is increas
ing so rapidly, we can no longer be
content with just keeping up. We
must look at the trends and prospects
for five or even ten years from now
and make our plans accordingly."

WF&FSA's Annual Convention of
ficially opened Sunday morning with
an Early Bird Breakfast that drew a
sell-out crowd in spite of the 8:00
a.m. hour. The featured speaker was
Dr. George Kress, Professor of Mar-
ketin gat Colorado State University,
who is an expert on the floral mass
marketing.

Flowers have been sold through
mass market outlets for about ten
years, but until recently the practice
was not overly successful. Based on a
series of research studies he has con
ducted, Dr. Kress believes that floral
mass marketing is now a definite
trend that must be taken seriously.

Dr. Kress specifically discussed the
"Wholesale Florists' Role in Mass

Marketing," illustrating his remarks
with a continuous slide show. This
past Spring, Dr. Kress sent a ques
tionnaire to 376 WF&FSA members
to determine their position on mass
marketing. The findings of this study
were released and distributed at the
Annual Meeting.

Luncheon again drew a sell-out
crowd to hear another Marketing
Professor—this time Dr. Roger Black-
well of the Ohio State University and
Management Horizons, Inc. His com
ments about "The Effect of Changing
Lifestyles on Markets in the Seven
ties" were illustrated by slides and
current music.

Dr. Blackwell acknowledged that
successful marketing must be aimed
at the middle strata of our society but
pointed out a number of factors that
are having a profound effect upon
this majority group. Income and edu
cation levels are rising at an unprece
dented rate. The "back to the earth"
movement of the radical left is leav
ing a distinct impression on everyone.

To the florist industry, this means
that more and more people cannot
only afford to buy flowers regularly,
but they are favorably disposed to do
so. It is up to the industry, however,
to put flowers in plain view and make
them look attractive at an attractive

price.
Dr. Blackwell further pointed out

that the entire value system of our
society and the institutions that sup
port our values are changing dras-

CULLER ELECTED TREASURER

OF FLORIST ASSOC. EXECUTIVES
A local florist industry executive

was elected treasurer of the Florists
Association Executives at that group's
annual meeting, held recently in
Pittsburgh, in conjunction with the
Society of American Florists conven
tion.

Robert M. Cullers, executive direc-.
tor of Allied Florists of Delaware

Valley, was named treasurer of the
group, composed of executives of lo
cal, state and national flower organi
zations from around the country.

Cullers who lives in Ambler, Pa.,
heads the trade association serving
more than 600 flower growers, whole
salers, retailers and suppliers
throughout the Delaware Valley.

tically. The home and the church are
already giving way to the schools as
the main institution affecting the val
ues of our children. Love is winning
out over money in the value system
of the post-World War II generation,
and what says "love" better than
flowers!

Old-fashioned advertising won't
sell anything to new-fashioned peo
ple, however, Dr. Blackwell showed
numerous examples of effective and
ineffective advertising. He closed his
program by advising the would-be
successful marketer to enroll in a
night class; the contact with our cur
rent educational system would be
more valuable perhaps than the
course material. Go to movies and

listen to current music. You may not
like it, but you're certain to learn
something about the values of prime
market target.

Dr. Blackwell's presentation was
well-received and applauded. It pro
vided everyone present with a wealth
of food for thought and action.

WF&FSA's Sunday afternoon pro
gram again took a look at the future.
Dr. Eric Thor of USDA's Farmer
Cooperative Service presented a pan
el program called "Trendicator: Agri
business Today . . . and Tomorrow."
The Trendicator explored developing
trends and indications of future
trends in the 500 million dollar a year
industry of wholesaling flowers—an
industry once called agriculture
which is now "big business."
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Figure 8a show a successful bottom
surface application to a simulated
ground bed. The aerated steam was
supplied to the lower surface through
4 inch drain tile placed in the bottom
of the vee. One inch of B size crushed

stone was placed over the tile and
the bed was then filled with ap
proximately 5 inches of fairly heavy
soil mix. The aerated steam flowed

out the tile joints, spread through the
crushed stone and up through the
soil mix. The distribution of vapor
leaving the soil surface indicates uni
form movement of aerated steam
through the soil mix. Temperature
measurements in the soil mix showed

good distribution throughout the
bed. Figure 8b shows the same bed
being treated with a top surface ap
plication.

Economies that can be realized by
using aerated steam are from reduced
fuel consumption and more efficient
labor use. Although the recommenda
tions for using steam only say to
steam at 180°F, this is a practical im
possibility when the steam tempera
ture is 212°F. Most of the soil mix
will reach 212°F when free flowing
steam is used. The heat transfer will

be the same as with aerated steam, a
narrow band moving through the soil
mix. If the one cubic yard of the 1:1:1

soil mix referred to earlier is steamed,
it will require a flow rate of 6.5 lbs
of steam per minute instead of 4.3 lbs
in the previous example.

1512 lbs of soil mix and 454 lbs of

water per cubic yard.
The heat acquired to warm the soil

mix to 212°F is 0.2 x 1512 x

(212-70) = 42,940 Btu.
The heat required to warm the

water to 212CF is 1.0 x 454 x

(212-70) = 64,470 Btu.
Total heat required = 107,410 Btu.
One pound of steam at 212°F re

leases 970 Btu's when condens

ing and one Btu for each degree
of cooling below 212°F. A rea
sonable estimate is 1100 Btu per
lbs of steam used in warming the
soil mix.

The steam flow rate required if the
system is 50 percent efficient is:
107,410 -r- (1100 x 30 x 0.5) = 6.5
lbs per minute.

Table 2 shows the steam require
ment for treating one cubic yard of
a 1:1:1 soil mix at different tempera
tures. The amounts are based on a 50

percent efficiency and warming the
mix to treatment temperature in 30
minutes. It is apparent that the steam
requirements are reduced when using

Table 2. Steam and air requirements for
treating one eubie yard of a
1:1:1: soil:peal:perlite mix, 30
percent moisture, dry basis; 50
percent efficiency.

Treatment Steam Air

Temperature lbs/min Cubic feet/minute
°F

140 3.1 274

150 3.5 222

160 3.9 177

170 4.3 135
ISO 4.8 98
190 o.o 01

212 0.5 0

aerated steam instead of free (lowing
steam. The aerated steam flow rates

are the same lor a given weight of
soil mix regardless of whether it is a
bench or batch system. The difference
in equipment is in the pressure-flow
requirements of the blower and the
distribution of aerated steam to the

soil mix.

YOUR CONTRIBUTION

TO THE DILLON

RESEARCH FUND

WILL PROMOTE

RESEARCH FOR

FLORICULTURE

AT PENN STATE

a. Aerated steam supplied through the drain tile and
gravel to the bottom surface of the soil moves up
ward and leaves the top surface.

b. Aerated steam supplied to the top surface of the
soil moves down through the soil and gravel and
out the drain tile.

Figure 8. A simulated ground bed showing two methods of supplying the aerated steam to the soil surface, (photos
courtesy M. Aldrich)
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III. CHEMICAL CHANGES IN SOILS

POST-STEAMING TOXICITIES

A REVIEW OF CAUSES AND REMEDIES

John W. White, Paul E. Nelson and Robert A. Aldrich

The Pennsylvania State University

Treatment of soil with free-flowing
(212°F) steam has been the most ef
ficient and practical method of elim
inating soil borne plant pathogens,
insects and weed seeds. However, it
has been known for many years that
steam treatment of soils can produce
conditions which are toxic to certain
plants. The many articles that have
been published on post-steaming toxi
city lead one to conclude that many
injurious agents are involved. These
agents include an increase of total
soluble salts and water-soluble or
ganic matter, modified capacity of the
soil for water, gases and salts and ac
cumulation of ammonium and avail
able manganese.

Total Soluble Salts

Soils which are reused tend to ac
cumulate unused salts. When these
soils are steamed, some of these salts
go into solution more readily because
of the high temperature and moist
conditions. If there are sufficient
quantitites of these salts they are
toxic. Most type of animal wastes and
many organic composts, particularly
mushroom composts, contain large
quantities of salts which are released
by steaming. Leaching is the most
common method used in removing
soluble salts.

Water-Soluble Organics
Organic matter becomes more sol

uble in water when it is heated. Al
though the nature of the toxins is not
well understood, they are released
from manures, leaf molds, composts
and some humus or muck peats when
steamed. Generally these toxins are
removed by leaching soon after
steaming.

Modified Physical Characteristics
Steaming has a tendency to coagu

late the colloidal soil particles. This
reduces the number of particles and
therefore their surface exposure. It
makes a smaller number of points of
contact of soil granules which may
explain the lower rates of capillary
water movement and reduced water
holding capacity. It often is necessary
to irrigate steamed soils more fre
quently because of the larger pore
spaces. This can be a significant prob
lem with small transplanted seedlings
which require light but frequent ir
rigations.

Ammonium Accumulation

Microorganisms that decompose
ammonium are non-spore-forming
and more sensitive to heat than the or
ganisms which convert organic nitro
gen to ammonium. Steaming may pro
mote the accumulation of ammonium

because the conversion to nitrate is

delayed. Ammonium may reach toxic
levels and remain at these levels for

3 months or more, although 6 to 8
weeks is more common.

Many factors affect the intensity
and longevity of the ammonium
build-up. When nitrogen is tied up in
organic compounds (plant or animal),
microorganisms are required to con
vert it to ammonium or nitrate nitro

gen. Many common air-borne fungi,
actinomycetes and bacteria are cap
able of converting (ammonifying) or
ganic nitrogen to ammonium, but only
very specific non-spore-forming (nitri
fying) bacteria are capable of convert
ing ammonium to nitrate. Heat, cer
tain chemicals, high acidity (low pH)
and anaerobic conditions (water log
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ging or poor oxygen supply) seem to
be more detrimental to the nitrifying
than to the ammonifying organisms.
Low temperatures also reduce nitrifi
cation more than ammonification.
When soils are steamed at 212°F for
an hour or more, most of the micro
organisms are destroyed. This creates
a condition called a biological vac
uum. However, many of the organ
isms that convert organic nitrogen to
ammonia are spore formers and some
will survive steam treatment. The
bacteria which convert ammonium to
nitrite and nitrite to nitrate are not
spore formers and are killed. As a re
sult ammonium may accumulate in
toxic amounts within two weeks after

treatment and remain in toxic concen
trations for several weeks.

Ammonium production also is pro
moted by fertilization with ammoni-
cal forms of nitrogen and urea. Am
monium sulfate is especially conduc
ive to ammonium build-up because
besides adding only ammonical nitro
gen it tends to lower the soil pH.
Complete fertilizers vary in their pro
portions of nitrate to ammonical ni
trogen. The same ratio of nitrogen,
phosphorus and potash such as 20-20-
20 from different companies may con
tain different proportions of nitrate to
ammonical nitrogen.

Plants vary in their sensitivity to
ammonical nitrogen. In general, acid
preferring plants tolerate more am
monical nitrogen. Azaleas, heath, and
begonias are representative of this
group of plants. Clarkia, sweet alys-
sum and carnation appear to be par
ticularly sensitive to ammonium. Pe
tunias are moderately tolerant of am
monium but varieties vary greatly in



their tolerance. Transplanted seed
lings are more sensitive than plants
which are shifted into larger pots
with some soil surrounding their root
system. Slow growing plants are more
sensitive than fast growing plants.

The most common symptoms of
ammonium toxicity are slower
growth, loss of roots, interveinal
chlorosis, leaf margin necrosis and
wilting. The interveinal chlorosis is
often very similar to the appearance
of functional iron chlorosis and is
usually the first symptom which is ob
vious. Slight root loss accompanies
the interveinal chlorosis. Severe root
loss, marginal necrosis and wilting are
symptoms which develop from either
a chronic ammonium toxicity or when
the levels of ammonium are high
enough to produce a high soluble salt
condition.

Remedies for
Ammonium Accumulation

It is better to prevent than to have
to cure a malady. Prevention of am
monium accumulation includes cor
rect selection and preparation of
growing medium, control of tempera
ture and time of steaming, and knowl
edgeable use of fertilizers. If plants
are grown in media which contain no
organic matter, silt or clay and which
are not fertilized with ammonical
forms of nitrogen; ammonium toxicity

is quite unlikely. If the media are free
of plant pathogens, insects and weed
seeds and have excellent physical
structure so that they don't need to
be steam treated; ammonium toxicity
is less likely. Neither of these condi
tions is common in commercial flori
culture.

Excellent soil structure is a basic
prerequisite in the prevention of am
monium accumulation. Aerobic con
ditions favor conversion of ammonium
to nitrate. Leaching is the most com
mon method of removing accumu
lated soil toxins. Without excellent
soil structure, leaching tends to com
pact the soil creating conditions con
ducive to ammonium accumulation.

The use of low temperature aer
ated steam (160°F for 30 minutes)
kills the common pathogenic organ
isms and most weed seeds but does
not kill all of the microorganisms
which convert ammonium to nitrate.
The use of low temperature aerated
steam favors nitrification when other
environmental factors are also favor
able.

Ammonium is present in the soil in
the form of a cation or as salts. In the
ionic state it can be adsorbed to ca
tion exchange sites or absorbed by
plant roots. In either form, it can be
leached from the soil. Calcium, po
tassium, magnesium and sodium ions
can replace ammonium on the cation

HENRY F. MICHELL CO. KING OF PRUSSIA. PA.
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exchange sites making it easier to re
move by leaching. Therefore, leach
ing the soil with solutions of calcium
sulfate, calicum nitrate, potassium ni
trate, potassium sulfate or magnesium
sulfate will help remove some of the
accumulated ammonium. Calcium sul
fate is often used because it contri
butes very little to total soluble salts
and because the calcium tends also
to replace sodium thereby improving
soil structure, drainage and aeration.
A suspension of 8 ounces of gypsum
in 100 gallons of water can be used
for this purpose. Some researchers
have reported a reduction in ammon
ium toxicity by an application of
single super-phosphate. It seems
probable that calcium sulfate, which
makes up half of the superphosphate,
was responsible for the remedial ef
fect.

If slow release forms of organic
matter must be added to the soil,
hoof and horn and blood meal con
stitute the best sources. If soil must
be stored, do so at the lowest pos
sible temperature and as dry as pos
sible. However, it is not safe to as
sume that any soil is dry enough to
prevent the release of available nitro
gen from organic sources. Surface ap
plication of slow release forms of ni
trogen can be less dangerous than
mixing them into the soil.

Manganese Accumulation
Manganese may be present in field

soils or may be added to the soil in
organic matter, water or fertilizer.
Many of the Susquehanna Valley soils
of Pennsylvania, acid lateritie soils of
Hawaii, and soils in parts ol Eng
land, Holland, Australia and Cali
fornia have been reported to be
sources of significant quantities of
manganese. The manganese in these
soils may be present in forms which
are not readily available for plant
absorbtion.

Manganese occurs in several forms
(oxidation states) in the soil. The pre
dominant form is water insoluble
(tetravalent, Mn+4) and non-available
manganic oxide. Plants utilize it in
the water soluble (divalent, Mn+2)
readily exchangeable manganese ion
form.

The availability of manganese is

(Continued on page 10)



POST-STEAMING

TOXICITIES -

(Continued from page 9)

affected primarily by factors which
affect oxidation and reduction condi
tions of the soil. Poor drainage, low
pH and high temperatures are condi
tions which increase manganese avail
ability. Low oxygen conditions re
lease manganese ions by chemical re
duction and microorganisms reduce
manganese oxides to obtain energy.
The available form predominates at
a pH below 5.5 and the non-avail
able forms predominates at a pH of
8.8. Organic matter influences the
availability of manganese as it affects
the soil pH. Sphagnum peat moss
would tend to increase the availabil
ity of manganese because of its low
pH unless it is neutralized by addi
tions of limestone (calcium carbonate
or calcium hydroxide).

Heat treatment of soils increases
the amount of available manganese.
The higher the temperature and the
longer the soil is heated the more
manganese which becomes available.
The increased availability is probably
due to a faster rate of hydrolysis
(breakdown) at the higher tempera
tures. The rate of increase is not lin
ear. The increase is moderate until
about 140°F and then begins to in
crease more rapidly until about
180°F, above which the rate of in
crease is greatest. The greater the
amount of manganese converted to a
soluble form the longer it takes for
the concentrations in the soil to re
turn to their original values.

The availability of ammonium and
manganese are related in complex
ways which involve microorganisms,
soil pH, and oxygen conditions.
Many ammonical type fertilizers re
duce the soil pH. When a soil has
been treated with free-flowing
(212°F) steam, large quantities of
manganese can be hydrolyzed. The
manganese may remain in the avail
able form for about 7 to 28 days.
While the manganese concentration
is decreasing, the ammonium concen
tration is increasing. This interaction
causes a soil toxicity condition which
is best described as a post-steaming
phytotoxic complex.

Manganese may be added to the
soil as a fertilizer or as a fungicide.
Many high analysis, complete ferti
lizers contain a balance of trace ele
ments. If more manganese is added
than the plant can use, the extra can
accumulate in the soil. When fungi
cides containing manganese are
sprayed on the plant, some of the
solution may reach the soil.

The most common visible symp
toms of manganese toxicity are a re
duced growth rate, necrosis of the
leaf midrib or leaf tip and scattered
necrotic spots (small black spots) on
the lower leaves. At very high con
centrations, leaves may become very
brittle. Plants vary a great deal in
their sensitivity to manganese toxicity.
Snapdragons are very sensitive, stock
quite tolerant, and carnations, chry
santhemums, poinsettias and roses in
termediately tolerant of manganese
toxicity.

Remedies for
Manganese Accumulation

The methods of preventing man
ganese accumulation are essentially
the same as those described for am
monium with an emphasis placed on
maintaining near neutral pH or
above. Liming raises the soil pH
causing a lowering of manganese
solubility and presumably brings iron
and manganese in the soil into a
better balance. Leaching of the soil
immediately after steaming is prob
ably the most effective means of re

For The
Discerning
Grower

moving the soluble forms of man
ganese. With very high manganese
concentrations it may be necessary to
dilute by replacing some of the soil
mass.

The authors wish to express their
appreciation to the Pennsylvania De
partment of Agriculture, the Middle
Atlantic Carnation Growers, and the
Pennsylvania Flower Growers for
their encouragement and financial
support of research from which these
recommendations are made.

"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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