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Pot Mums Respond
To Soil-Less Media

Richard L. Pease

Niagara County Associate Agricultural Agent

The introduction of the "Alphabet Mixes" by Professor
Jim Boodley and Professor Ray Sheldrake at Cornell in
early 1962 aroused some interest in Niagara County. In
terest was further stirred at our 1962 growers tour, when
Kirk. Personius, Monroe County Associate Agricultural
Agent, demonstrated the bedding plants grown on trial
with the Joseph Harris Seed Company.

On December 2(1 1962, Bill Treichler Jr. of Wilbur
Treichler Greenhouses, Sanborn, prepared mix A and B
for ten 6 inch pots of each.

The exact recipe for mix A was 5 pots Canadian peat
moss, 5 pots Vermiculite, ' | lb. ground dolimitic lime
stone. 1 \A tablespoons ammonium nitrate, YWa tablespoons
20% superphosphate. Mix B was identical, except for the
replacement of vermiculite with perlite. Each mix was put
in five clay and five styrofoam pots, giving four possible
variations due to mixes and containers. Differences in

varietal reaction were also desired, so five different vari
eties were used in both mixes and both pot types. Cost
per pot of Mix A—2.93 cents: Mix B—2.33 cents.

Following directions on the Cornell recipe, all pots were
watered, then re-watered later to dissolve the fertilizer

Fig. 1: Wilbur Treichler and son Wilbur Jr., Sanborn, check on
growth of pot mums grown in soil-less medias A and R.
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How Dry is Your Soil?
Joe J. Ilanan and R. W. Langhans

Department of floriculture
Cornell University

flow dry is your soil? If we bet that you didn't know
the answer to this question, odds would be in our favor,
flow "dry. or "wet, a soil is depends upon how much
water is present, and how much of the total pore space is
occupied by that water.

This lack of knowledge is astonishing in view of the
duration we have been growing plants. However, there
are good reasons for it. Plants have the ability to "adapt"
to adverse conditions. The soil will stand considerable

abuse and still support a plant. Similarly, by experience
a grower learns that at this stage of growth, at this soil
consistency, and under these environmental conditions,
water should be withheld or added. Lastly, determining
the amount of water is not the simplest process. We have
instruments that we can slick into a bench that will give
readings. But these instruments merely tell how tenaci
ously the soil is holding water—not how much there is.
A lensiometer must be calibrated before a reading can be
considered as a direct indication of water content.

In previous bulletins, we have shown that the amount
of water in a soil influences growth. On the basis of re
search to date, when the amount of water exceeds 40%,
or is less than 15r/£, of the total soil volume, growth will
be reduced. As a general rule, 30% seems best. Obviously,
a soil possessing 30% total pore space (air plus water)
and 30% water is not well aerated. So we must also state
that 50% of the total pore space in a given soil should be
Idled with air. It is our experience, that greenhouse soils
which have been suitably modified and maintained will
seldom possess a total pore space less than 50%. Many of
our artificial mixes (for example peat-perlite) may have a
total pore space of nearly 80%. For the present, we may
neglect the problem of air-filled pore space since, if we
maintain a proper moisture content, the amount of air-
filled pore space will be sufficient.

The determination of water content in a soil on a vol
ume basis is simple in theory. It consists essentially of re
moving an undisturbed, known volume, of soil from the
bench and measuring its loss in weight (water) when
dried. Just because a lensiometer reads 50 in 2 difierent
soils, does not mean that both soils will have the same
moisture content. If. however, the lensiometer is in the
same general area as that from which soil samples are
taken lor moisture determination; the instrument can be
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read, and this reading is an indication of water content
at a future date in that soil.

The difficulty in the process lies in removing an undis
turbed sample. Compaction of the sample is the most seri
ous problem. With care and practice, error in moisture
determination from compaction of the sample can be re
duced to negligible proportions.
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Figure 1: Drawing of core sampler used in moisture determina
tions. Dimensions are such to give a soil volume of 50 cc's.

Made from 1% inch O.D. rigid electrical conduit. Smaller
opening on cutting end is turned in on a lathe.

The tool we use is called a "'core sampler," and Figure
1 is a drawing of one kind we have employed. It consists
of a short piece of 1% inch O.D. rigid electrical conduit.
The most important feature is the sharp end, the opening
of which is made smaller than the rest of the tube. By
making the opening, through which the soil sample must
pass smaller, compaction of the sample due to friction on
the walls of the tube is reduced. The lube is pushed into
the soil until the upper edge is flush with the soil surface
(Fig. 2). Uusally, the soil surface inside the tube will be
lower than the surrounding surface. This may be due to
compaction of the sample within the tube, or in the soil
ahead of the tube. If pushed further to completely fill the
lube, the same process should be employed on all soil
cores. The core sampler is then carefully withdrawn. Dif
ficulty will be encountered in very wet or dry soils, and it
may be necessary to insert something under the culling
end of the tube to avoid losing the soil core. Figure 3
shows the core, core sampler and the hole made in the
process. Once a good core has been obtained, it may be
knocked out into a small pan. and another soil core taken
with the sampling tool.

The dimensions of the sampler in Figure 1 give a soil
volume of 50 cubic centimeters (cc). This can be in
creased to 100 cc's by doubling the length, but may result

Figure 2: Sampler in position for removing soil core. Top edge
flush with soil surface.

Figure 3: Soil core, empty coring tool and hole made in process
of removing sample.

in greater compaction. The sample is now weighed as in
dicated in Figure 1. The small aluminum trays are ob
tainable at hardware stores. An ordinary spring dietary
scale (Fig. 4), marked in grams, is used. A post office
scale can be employed, but the reading in ounces must be
converted to grams (1 ounce is approximately equal to 28
grams).

The weight of the fresh sample is recorded and then
the soil is placed in an ordinary oven regulated at 220 to
230°F for at least 6 hours, preferably 12. After the water
is driven off, the sample is weighed again. If the 2 weights
(wet and dry) are in grams, the difference between them,
in grams, is equal to the cc's of water originally present.
For example, a loss in weight of 15 grams means that
15 cc's of water were originally present in 50 cc's of soil.
Therefore, 15/50 X 100=30%—or more simply, 2x15
=30. For every 100 cc's, or cubic inches, or cubic feet,
etc., of that particular soil. 30 ce's. or cubic inches, or
cubic feet, etc. was water.
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Figure 4: Weighing of fresh soil samples prior to drying at 220-
230°F. Dietary scale, marked in grams, can be purchased for
about §11.00.

If at the lime of sampling, we have a device such as the
tensiometer in Figure 5 located nearby, we can record the
reading. The actual data obtained in a calibration curve
at different tensionmeter readings are shown in Table 1.
It will be noted that 3 samples were removed at each
reading, in order to allow for variations in sampling pro
cedure and in the soil. By means of the data in Table 1,
we can draw a calibration curve as indicated in Figure 6.
Instead of actually sampling the soil as we have described,
we can now read the tensiometer, look at the calibration
curve, and determine directly the amount of water pres
ent in our soil. This curve, however, is valid only for thai
particular soil under similar conditions of treatment. If
a new soil is used, materials added, or sterilized, or com
pacted, a new curve must be obtained.

The tensiometer cup and sampling must be at equal
depths in the soil. Additionally, the location of the tensio
meter must be in a representative position. The indica
tions obtained are not necessarily indicative of conditions
20 feel away or even across the bench.

Other instruments may be used in place of lensiomelers.
Equipment of the type shown in Figure 5 are not consid
ered reliable above readings of 80 because air gels iulo
the instrument rapidly. Electrical instruments such as
Bouyoucos blocks are good when readings on a lensio
meter exceed 100. But, it is our feeling thai greenhouse
soils which run dry enough to warrant the use of Bouyou-
cos blocks are much too dry (See Fig. 6). Other electrical
instruments such as probes, etc. are best in dry soils and

Figure 5: Tensiometer and core sampler. Filling cap on left, por
ous cup on right end. Cup must he placed at same depth in soil
as core samples arc taken.

Table 1 : 'lensiometer calibration data. The moisture con

tent of 1-1-I. soil, sand and peat moss mixture at dif
ferent soil moisture tensions. Depth of soil 7 inches.

Tensiometer Soil sample weights (g) Loss in Moisture.
reading8, Wei Dry weight (g) content (%)

20

59

80

52 40 12 24

56 42 14 28
lit 36 12 24

50 11 9 18
48 38 10 20
48 39 9 18

47 38 9 18
52 II 11 22
51 II 10 20

46 39 7 14

46 38 8 16

45 38 7 14

46 40 6 12
15 39 6 12
II 40 4 8

11 39 5 10

11 39 5 10
43 38 5 10

38 37 1 2
15 •11 4 8

42 38 4 8

"•Tensiometer reading: Multiply by 10 to determine approximate
tension in cm water (i.e. 2x10 equals 20)

are also subject to variations resulting from changes in
fertilizer level. Additions of fertilizer may require that
the calibration procedure for electrical devices be
repeated.

Essentially 3 items of equipment are needed for mois
ture determinations. Any competent machine shop should
be able to make the core sampler (Fig. 1) for less than
So.00. A little ingenuity and modification can result in in
creased accuracy. Dietary scales are readily available,
but one must specify that they be marked in grams (Cat
alog No. ."5651. 500g capacity, $11.00, Will Corporation,
Box 1050. Rochester .'>. New York). Tensiomelers similar

to the type shown in Fig. I can be obtained from the Soil

{continued on page 9)
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Figure 6: Tensiometer calibration curve for determining mois
ture content of a soil. Data from Table 1. Find Tensiometer

reading on vertical axis, move horizontally until intersecting
curved line, then drop straight down to horizontal axis. The
figure obtained is the amount of water present, expressed as
a per cent of the total soil volume. Warning: Do not confuse
this with expressions of moisture content as a per cent of the
soil's dry weight. Curve was drawn by inspection.

Moisture Equipment Company, 3005 de la Vina St., Santa
Barbara, California. (Catalog No. 2700, 6 inch size,
$9.75 )Tor trre^ftrometerCoTripariy;- PrOrBox 2424, River
side, California (6 inch length between $20.00 to $35.00).

The use of calibration curves can be most instructive.

The highest moisture content obtained (tensiometer read
ing of 2) was 28% (Fig. 6). This figure explains why
Cornell in the past has always recommended heavy water
ing. In our soils, to maintain optimum moisture contents
for maximum growth, it is necessary to water frequently.
Also, when we add peat moss and sand to our local soil
(1-1-1), the total pore space is usually between 60 and
70%. So, at moisture contents of 30%, we have fulfilled
the requirements that 50% of the total pore space be filled
with air. Also, at tensions in excess of 10 in this soil,
moisture content is less than 15%, the lower limit for
maximum plant growth. Returning to our original ques
tion: "How dry is your soil?"

Dr. Seeley To Address
SAF Convention On

European Floriculture
Dr. John Seeley, Head of the Department of Floricul

ture and Ornamental Horticulture, Cornell University,
will share his views on "Europe: A Floricultural Eye
Opener" with SAF members at the Society of American
Florists convention in Cincinnati, July 28-31. His talk will
be based on his 1962 trip to the International Horticul
tural Congress, including his visits to 35 commercial
floricultural establishments, 14 universities and experi
ment stations in Scotland, England, Denmark, Sweden,
Holland, and Belgium.

Dr. Seeley attended the Congress through a grant from
SAF'S Foundation for Floriculture. He was elected Secre

tary of the Commission for Ornamental Plants at the Con
gress. One of the objectives of the Commission is to help
correlate and report research on an international basis.
In addition to representing the United States as a mem
ber of the Commission, Dr. Seeley presented a research
paper entitled "Foliar Fertilization of Chrysanthemums."

Welcome New Members
It has been some time since we have welcomed new

members to the New York State Flower Growers Associa

tion. We take this opportunity to do so.

Mr. Henry Nye, Oakdale, L.I., N. Y.
University College, Dublin, Ireland
Mr. John S. Wilcox, Council Bluffs, Iowa
Mr. Robert Cordano, East Palo Alto, Calif.
Mr. Mathias C. Zack, Deep River, Conn.
Mr. Robert Burns, West Winfield, N. Y.
Mr. John V. Hall, Rochester, N. Y.
Mr. Charles W. Carlson, White Plains, N. Y.
Mr. Raymond Rogers, Cooperstown, N. Y.
Mr. W. H. Warren, Victoria, B.C. Canada
Joy Wholesale Florist Inc., Rochester, N. Y.
Mr. Wm. E. Ten Eyck, Jr., Bucyrus, Ohio
Dr. Richard Barrett, Burlington, Ontario, Canada
Mr. Donald J. Walter, Barberton, Ohio
Mr. Robert N. Bose, St. Joseph, Mich.
Mr. Lawrence C. Bunce, Jr., Rhinebeck, N. Y.
Mr. Leigh S. Saltman, Rhinebeck, N. Y.
Hudson's Florist, Newfane, N. Y.
Mr. Frank Lauer, Wilson, N. Y.
Mr. Frank Paolone, Leroy, N. Y.
Mr. Fred J. Dioquardo, Bayport, L. I., N. Y.
Mr. Robert White, North Bellmore, N. Y.
W. D. Wessels, Sidney, N. Y.
Grand Gorge Greenhouses, Grand Gorge, N. Y.
Benson's Greenhouses, Windsor, N. Y.
Wild's Greenhouses, So. Berlin, N. Y.
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