
Steaming and
Fertilizers

James W. Boodley

Department of Floriculture

Cornell University

"I've always heard that I shouldn't add fertilizer to my
soil before steaming because it will raise the soluble salt
level!" This is the reply frequently given when a grower
is asked why he doesn't add his superphosphate and lime
stone corrections when preparing the bed for planting.

We know that neither phosphorus nor calcium will
move very rapidly or far from the point of application
when applied to a soil. If a soil needs both of these ele
ments the recommendation has been to apply them to the
soil when it is being prepared for the next crop. In this
way the particles of fertilizer will be thoroughly distrib
uted through the mass of the soil by the rototilling or
digging that is done. As the plant roots grow they will
encounter the small particles of material and thus obtain
the nutrient elements needed.

If superphosphate and limestone are needed and not
added until after the crop is growing all kinds of prob
lems arise. First, the crop suffers from deficiency for an
extended period during the critical stages of its early
growth. Second, surface applications are difficult to make
with the crop in the bench and they are relatively ineffec
tive in correcting the problem of low phosphorus or low
PH.

To find out what happens when fertilizers are added to
the soil mix and then steamed we conducted a small ex
periment. We took our regular greenhouse mix of 9 parts
soil, 6 parts peat moss, 4 perlite and 2 sand and com
pared this with a 1-1-1 mix by volume of soil, peat moss
and perlite.

To each of these soils we added fertilizers separately
and in combination at the following rates:

20% superphosphate at 5#/100 square feet of area
Calcium limestone at 5#/100 square feet of area
10-10-10 at 2#/100 square feet of area.
The fertilizer treatments were:
A. Superphosphate alone
B. Calcium limestone alone
C. 10-10-10 alone
D. Superphosphate plus limestone
E. Superphosphate plus 10-10-10
F. Limestone plus 10-10-10
G. Superphosphate plus limestone plus 10-10-10.

The treatments used would give us some idea of what
each fertilizer amendment would do to the total soluble
salt level, the pH, and phosphorus content. To find out
when the effect was produced we soil tested on this
schedule:

I—Basic soil mix with no fertilizer added and not
steamed

II-—Basic soil mix fertilized but not steamed
III.—Basic soil mix fertilized and steamed.

The results obtained are presented in Tables 1 and 2.
Depending on the soil mixture used there were some dif
ferences in the results obtained. The 9-6-4-2 mixture has

a greater amount of basic soil present. This larger volume
of soil would provide more soil colloids for reactions to
take place and thus tie-up certain mineral elements such
as phosphorus. There would also be a greater buffering
capacity that would resist large changes in pH from oc
curring.

Examination of Table 1 shows that regardless of the
fertilizer amendment added there was an increase in the
total soluble salt content of both the 9-6-4-2 and 1-1-1 soil

mixture, when the soil was not steamed. This would be
expected since all of the materials supply some type of
salts. In the 9-6-4-2 mixture the addition of the materials
caused a reduction in the pH of the media except where
limestone alone and limestone plus 10-10-10 were added.
Evidently the alkalizing effect of the limestone was
greater than the acidifying effect of the 10-10-10.

Phosphorus levels increased except where limestone
and 10-10-10 were combined.

After these mixtures were steamed the soil tests showed

a significant change in the content of the soil. Steaming
caused approximately a 50% reduction in available phos
phorus in all of the treatments except the limestone plus
10-10-10. Here available phosphorus went from a trace
to 1 ppm. Generally however, steaming caused a tieing-
up of phosphorus so that it was less available as far as
soil tests are concerned.

With the 9-6-4-2 all treatments showed a reduction in

the total soluble salt content of the soil from the level that
existed in the same soil before steaming. The decrease in
salts ranged from 10 to 90% depending on the amend
ments used.

In every case steaming resulted in an increase in the
pH of the soil over that which existed before steaming
but after adding fertilizers. With some amendments par
ticularly limestone the pH after steaming was greatly in
creased over that of the original soil mix before adding
amendments.

1-1-1 Mixture

The results obtained with 1-1-1 mixture were somewhat
different than with the 9-6-4-2 especially after the
amended soil mix was steamed.

With amendments added and the soil mix not steamed
the phosphorus levels and total soluble salts were the same
as for the 9-6-4-2.

All amendments caused an increase in the levels over
those which existed in the recommended mix with the ex
ception of the limestone plus 10-10-10.

The pH values decreased except where limestone was
added. Since the original pH of the 1-1-1 mixture was
5.0 the decrease in pH would be significance only for a
few days. As soon as soil biological activity began the
limestone reaction would cause the pH to rise.

When the mixes were steamed there was a decrease in
the phosphorus content of the soils. Again the exception
was the limestone and 10-10-10 treatment. The value in
creased from a trace to 1 ppm.

(continued on page 3)
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Table 1. Summarization table of the effect of steam sterilization on available phosphorus, total soluble salts, and pH in a
9-6-4-2 and 1-1-1 soil mix amended with superphosphate, calcium limestone and 10-10-10 singularly or in combina
tions.

Fertilizer
Amendment

Not Steamed

Phos. T.S.S.

Superphos. + +

Limestone 0 +

10-10-10 + +

Super. + lime. + +
Super. + 10-10-10 + +

Lime. + 10-10-10 0 +

Super. + Lime + + +
10-10-10

+ Increase
— Decrease
0 No change

9-6-4-2
Steamed

pH Phos. T.S.S.

+ 0

+

The effect of steaming on the total soluble salt content
was variable. Salts decreased where superphosphate,
limestone and 10-10-10 were added alone and where
superphosphate plus limestone were added. In the three
treatments where 10-10-10 was combined with the other

amendments the total soluble salts increased. This in
crease ranged from 4% for superphosphate plus 10-10-10
to 30% for the combination of three materials (Table 2).

This increase in salts may be due to a reduced amount
of soil colloids in the 1-1-1 mixture as opposed to the
9-6-4-2. This would allow more of the elements to remain

available and thus add to the total salt environment.

The effect of steaming was to cause an increase in the
pH of the soil regardless of the amendment added. In
many cases the change in pH was 1.0 units or more. This
greater increase would reflect the reduced buffering
capacity of the 1:1:1 mix.

SUMMARY

As a summarization of this report we can see that soil
mixture has an effect on the magnitude of the changes

1-1-1
Not Steamed Steamed

pH Phos. T.S.S. pH Phos. T.S.S. pH

+ + + — — — +

+ 0 + + 0 — +

+ + + — 0 — +

+ + + + — — +

+ + + — — + +

+ 0 + + + + +

+ + + + — + +

that take place. With the 9-64-2 that has 43% by volume
basic soil there is a greater resistance to changes caused
by steaming in salt content and pH depending on the
amendments added.

The addition of amendments to the 9-6-4-2 before

steaming always resulted in an increase in the total sol
uble salt content.

Generally pH of the media was decreased except where
limestone alone and limestone plus 10-10-10 was used.

When amendments were added and the soil steamed,
total soluble salt content was reduced and pH of the soil
was increased.

When the soil mixture contained only 30% basic soil by
volume the results of adding fertilizer amendments were
the same as for the 9-6-4-2. Total soluble salts increased

and pH generally decreased. With amendments added and
the soil steamed, in four treatments the total soluble salt
content decreased over that which existed when the soil

was not steamed. In three treatments, particularly where

Table 2. Effect of steam sterilization on available phosphorus, total soluble salts and pH of two soil mixtures amended
with various fertilizer materials.

9-6-4-2a
Fertilizer amendments

Orig. Not Steamed Super Super Lime Super
Soil or + + + + Lime +
Test Steamed Superphosphate Limestone 10-10-10 Lime 10-10-10 10-10-10 10-10-10

Phos. (trace) N.S. 10 trace 1 4 5 trace 4

S. 5 trace trace 2 2 1 2

T.S.S. (25) N.S. 77 44 89 100 140 112 135

S. 67 29 52 72 101 58 100

pH (6.6) N.S. 6.4 6.9 6.4 6.5 6.3 6.9 6.4

S. 6.6 7.3

1-1-

6.9

lb

7.1 6.7 7.3 6.9

Phos. (trace) N.S. 3 trace 1 6 6 trace 5

S. trace trace 1 2 3 1 2

T.S.S. (20) N.S. 158 42 75 98 120 58 101

S. 87 32 57 94 125 80 150

pH (5.0) N.S. 4.7 5.6 4.6 5.4 4.6 5.4 5.2

S. 5.8 6.5 5.8 6.4 5.4 6.1 6.2

a—9 soil, 6 peat moss, 4 perlite, 2 sand by volume.
b—1 soil, 1 peat moss, 1 perlite by volume.
Phos.—PPM—modified Spurway soil test.
T.S.S.—MHOS in 1:2 soil water extract (continued on page 4)
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on Pyracantha. Presently he is studying the leaching of
growth substance from plant material. Another new grad
uate student is C. A. Mitchell, a graduate of the Univer
sity of Illinois with a home background in production and
marketing of bedding plants and perennials. He is study
ing the mechanism of leaching of organic substances from
the foliage of plants, and its relation to plant nutrition.

Art Spomer, with whom many of you are acquainted,
is completing his study of the relationship between soil
moisture, soil aeration, and growth of chrysanthemums.
The principles can be applied to other crops as well.
Tom Weiler is continuing his research on vernalization
of Easter lily bulbs and storage conditions.

George Good, who studied leaching effects of mist dur
ing propagation of plants for his Masters degree, now has
experiments on the nutrition of dormant plants. John
Wott is continuing work on foliar applications of nutri
ent mist to woody ornamental cuttings.

Other students continuing their graduate work are
Freek Vrugtman with a wide background of horticultura
experience in Europe and Canada and studying the taxon
omy of Daphne; Robert Schlentner, conducting experi
ments on the residual effect of some herbicides in turf

grass soils and Charles Huckins whose research is con
cerned with compilation of data for constructing seasona
keys useful in identification of ornamental crabapples.

STAFF

Sabbatic leaves are a part of the professional improve
ment program at Cornell.

Dr. James Boodley returned from his sabbatic leave
trip with a wealth of knowledge about commercial flori
culture production and marketing methods, as well as re
search in various European countries. Professor Arthur
Lieberman broadened his knowledge and experience as
he helped develop extension work in Israel and also stud
ied the environment of native ericaceous plants in the
U.S.

Professor Charles Fischer, who has repsonsibility for
the home economics extension program in floriculture will
spend a six month sabbatic leave in Florida starting in
mid-December. He will be studying production and mar
keting methods of growers and retailers with special em
phasis on foliage and other potted plants. He also will be
taking graduate courses in floriculture and orchid culture
at the University of Florida.

Research studies on plant nutrition and leaching of nu
trients from plant tissues are being conducted in Puerto
Rico by Harold B. Tukey, Jr. at the Puerto Rico Nuclear
Center at San Juan.

Dr. Leszek Markiewicz who earned his doctorate de
gree at the College of Agriculture in Krakow, Poland, and
conducted research primarily on the physiology of plants,
is a post-doctoral researcher at Cornell where he is par
ticipating in the teaching and research activities of the
department. Dr. Markiewicz is especially interested in
growth regulators in horticulture and various environ
mental factors affecting growth of floriculture crops. We
are pleased that Dr. Markiewicz will be on our staff dur
ing the next two years.

Many growers are acquainted with Mrs. E. Lokken who
has held a key position in the operation of the main Flor
iculture Office since 1936. Mrs. Lokken is retiring in Jan
uary 1966. We will miss her and we will her many happy
years of retirement.

A new addition to our staff is Mr. Leslie Wade, Admin
istrative Aide, working with Dr. Seeley in handling many
administrative details. Many of you met Mr. Wade who
played an active role in the operation of the recent Flor
ists' Short Course and Dedication Program.

AWARDS

At the 20th Annual American Horticultural Congress,
a special Award of Merit was presented to the Department
of Floriculture by the American Horticultural Society for
the film "Arranging Flowers in your Home." A similar
award was given in 1964 for the film "Budget Flower Ar
rangement." Dr. Raymond Fox was responsible for these
two fine films showing how flowers are used effectively
in the home.

The 1965 Kenneth Post Award of the American Society
for Horticultural Science was presented to Joe J. Hanan
and R. W. Langhans for their paper titled "Soil Water
Content and the Growth and Flowering of Snapdragons."
This award is given each year for the best research paper
based on studies of an author while a graduate student.

The 1965 Foundation for Floriculture Award of the

Society of American Florists was presented to Dr. John
G. Seeley for contributions to floriculture research and
education.
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10-10-10 was combined with other amendments the

soluble salt content increased. The pH of the 1-1-1 mix
ture was always increased after steaming regardless of the
amendment added.

From these results it may be seen that steaming a grow
ing media that contains a high percentage of basic soil to
which amendments have been added does not increase the
total soluble salt content of the soil. Where a media is

used that has only y9 or less basic soil, steaming may
cause an increase in soluble salts or a decrease depending
on what materials are used and how heavily the soil is
"loaded" with fertilizer amendments.
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