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Osmunda fiber has been used for many years as a
general potting material for orchids, terrestrial and
epiphytic. The depletion of some sources, increasing
labor and transportation costs have encouraged study
of other materials for orchid potting.

The first report on experiments with potting ma
terials appeared in N. Y. S. F. B. Bui. #106. This dealt
with Cymbidium orchids. At the same time plants of
Paphiopedilum insigne (Cypripedium) were used to test
the effect of the same materials. A clay soil amended
with readily available organic materials was used.
Treatments were as follows: (l)clay soil, (2) clay soil
and manure, (3) clay soil and moss peat, (4) clay soil
and sedge peat, (5) regular mixture (osmunda, leaf
mold, and manure, (7) sedge peat, (8) moss peat, (9)
sawdust, (10) soil and Krilium (1 teaspoonful per 6"
pot).

Manure

The clay soil and organic materials were mixed
equal parts by volume. All mixtures were steam steri
lized before use. Four plants were used in each treat
ment. The plants of Paphiopedilum insigne were grown
at 55 F night temperature. The light intensity was
decreased from April 1 to mid-October to about 2000
foot candles. The remainder of the year the plants
were grown under full light intensity. Water was
applied daily. Soil analysis was made of each treat
ment periodically to determine how often fertilizer
need be applied totheplants. A 20-20-20 water soluble
fertilizer using 1 oz. per gallon was applied at three
week intervals.

The following nutrient levels were maintained:

Nitrogen
Potassium

Potash

Calcium

10-20 ppm
4- 6 ppm

15-30 ppm
over 100 ppm

Here, as with Cymbidium, flower production was

not considered as a criterion for determining the best
soil mixture. Flower records, however, were taken
for two years and give some indications of the effec
tiveness of a good soil mixture. The data is presented
in the accompanying table. The treatments graded in
order of best root growth and condition of soil mixture
are likewise presented in the table.

In the treatments using moss peat, sedge peat and
sawdust, the pots were well filled with healthy roots.
The pots of moss peat had the greatest number of healthy
roots. The greatest decrease in volume of material
due to decomposition occurred with sawdust. Sedge
peat was next, while least decrease was noted with
moss peat.

In treatments where soil was amended with moss
peat and sedge peat the greater proportion of the root
ing occurred in the top 11/2 inch layer of soil.

In the regular mixture, roots were fairly well dis
tributed throughout the pot of mixture. There were
fewer roots, however, than in the peats and sawdust

The soil treatment had few roots and they occurred
in the top layer of soil. Soil treated with Krilium had
the same amount of roots but they grew to the bottom
of the pot.

In the treatment of soil and manure very few roots
were produced and they occurred in the upper layer
of the mixture.

The results presented indicate that Paphiopedilum
insigne grows best in moss peat. The addition of large
amounts of water to potting soil requires an organic
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material which provides good aeration. For a discus
sion on the uses of organic materials, particularly
manure, refer to N. Y. S. F. G. Bui. #74.

Treatment*

Table

Aver. No.

Firs. Per

Plant 1952

Aver. No. Per cent

Firs. Per Increase

Plant 1953 '52-'53

Moss Peat 2. 75 4.00 45.4
Sawdust 2. 75 3.25 18. 1

Sedge Peat 2.50 3.25 30.0
Soil/Moss Peat 2.25 2.75 22.2

Soil/Sedge Peat 2.50 3.00 20.0

Regular Mixture 2.00 3.50 75.0
Soil/Krilium 1.50 1.75 16. 6

Soil 1.50 3.50 33.3
Soil/Manure 1.25 2.75 20.0

Manure 2.75 3.00 09.0

♦Arranged in order of best root growth and condition
of soil mixture. Peat Moss

*************

Is Your Soil-Steaming Adequate?
C. E. Williamson

Ornamentals Laboratory
Cornell University, Ithaca, New York

Most growers who have seriously tried soil steri
lization are convinced that it pays real dividends. For
soil sterilization in and near the greenhouse, steaming
is still the best general method for destroying weed
seeds, insects, nematodes, bacteria and fungi in the
soil. If the steaming process is adequate, all patho
gens and other pests present will be destroyed. Steri
lized (pasteurized is a more accurate term since all
organisms are not killed) soils may become recontam-
inated in a period of six weeks to six months. Hence,
steaming gives the best results with crops growing in
a soil for less than one year. Despite the temporary
nature of pasteurization, the beneficial results more
than repay the cost of treatment.

EXPERIMENTAL

Through the courtesy and cooperation of Oscar
Maier, a carnation grower of North Bellmore, Long
Island, New York, we obtained continuous temperature
readings while soil steaming was inprogress. Thermo
couples placed at specified depths in the soil provided
temperature readings which were recorded on a con
tinuous chart on a Brown Potentiometer, manufactured
by the Brown Instruments Division of the Minneapolis-
Honeywell Company, Philadelphia, Pennsylvania.

Prior to steaming, the soil in both beds and benches
was fitted with a rototiller. A single line of perforated
pipe was laid on the surface down the center of the bed
or bench and the bed then covered with a plastic cover.
The steam was introduced at one end of the pipe when
125 foot lengths were treated. It was introduced at
both ends when 165 foot lengths were steamed.

In the first trial two raised benches were steamed.
One bench contained "moist" soil and the second "dry"
soil. The "moist" soil could be formed into a ball
which would readily crumble when dropped. The "dry"
soil would not flow through the cracks in the bottom of
the bench, but a hole dug in the soil would fill by crum
bling and flowing in from the edge. A thermocouple
was placed at a 4 inch depth in each soil. Steaming of

"dry" soil commenced at 7:30 a.m. while that ofthe

the "moist" soil commenced at 1:30 p.m. This accounts
for the different initial temperatures of the two soils
as shown in the temperature curves in figure 1.

This graph shows that the moist soil not only heated
more rapidly but also reached in this trial a tempera
ture 6 F higher than that in the dry soil.

In a second trial a moist soil in a ground bed was
steamed. Thermocouples were buried at 4, 6, and 8
inch depths. The results of this trial are presented
in figure 2.

DISCUSSION

Over the years a number of different types of equip
ment and methods of applying heat have been developed
for steaming soil. Satisfactory results can be achieved
with many of these when they are properly used. A
grower should keep two points in mind: the equipment
and the method used (1) must heat the soil to the de
sired temperature, and (2) maintain that temperature
for the required length of time.

The amount of heat required to steam a soil ade
quately depends upon the moisture present, the physi
cal condition of the soil, the initial temperature, and
the volume or area to be treated at one time.

Fundamentally, the application of heat to a soil
raises the temperature of the moisture in that soil.
This moisture in turn conducts the heat to everything
that it contacts. However, if a soil is saturated with
water, a tremendous amount of heat is required to
heat the excess water and consequently the temperature
rise is slow. Conversely, if a soil is extremely dry,
heat is not conducted through the soil mass, because
the large amount of dead air space acts as an excellent
insulator.

An adequate moisture supply for several days prior
to steaming insures that the organisms present are in
an active state of growth. Weed seeds, pests, and
pathogens in an active state are killed more readily
than those in a dormant state.

The physical condition of the soil is almost equal


