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All of us realize the importance of soil breakdown in re
gard to aeration and often refer to a soil as being "tight"
or "well aggregated." We attempt to increase and stabilize
aggregation of our soils by adding various materials
(such as peat moss and sand) to a basic field soil. This
increases the amount of air (free pore space), reduces re
sistance to root growth, and supposedly reduces the
danger of deficient aeration. In Agronomic terms, the de
gree of consolidation (compaction) is evaluated in terms
of "bulk density." Bulk density (BD) is expressed as
grams per cubic-centimeter (g/cc) and is obtained by re
moving an undisturbed, known volume of soil and deter
mining the weight of that sample after removing the water
by drying.

In Table 1, we have compared under standard condi
tions, 4 soil mixtures. Note as bulk density increased, por
osity (total pore space) decreased, and the most noticeable
change was a reduction in air content. Moisture content
was very similar in 3 of the mixtures, but was markedly
greater in the Soil.

Table 1. Air and water content, porosity and bulk density
of 4 media dried to a soil moisture tension of 64 cm
of water. Each figure an average of 6 determinations.

Bulk
% by volume density

Mediuma Air Water Porosity % g/cc

P-P 50 26 76 0.13
1-1-1 PM 27 28 55 0.93
1-1-1 LM 24 26 50 1.04
Soil 7 39 46 1.21

11 P-P—Equal parts by volume peat moss and perlite.
1-1-1 PM—Equal parts by volume Eel silt loam, sand and peat

moss.

1-1-1 LM—Equal parts by volume Eel silt loam, sand and leaf
mold.

Soil—Eel silt loam plus 'Ath sand.

Very few field soils may be found with bulk densities
near 0.13 g/cc. Field soils usually have values between
1.1 and 1.5 g/cc. As a general rule, bulk densities in ex
cess of 1.7 cause unsatisfactory growth, which results both
from deficient aeration and because roots cannot penetrate
the soil.

Table 2 indicates the rate of consolidation that may oc
cur in a greenhouse bench when we fail to initiate preven

tative measures. These data were obtained from soil plus
14th sand plots of various depths, in which two crops of
snapdragons were grown. The soil was steam-pasteurized
at the start, and irrigated overhead by Gro-hose. Compar
isons between depths are difficult since the deeper the
plot, the dryer the soil. However, comparisons between
Crop 1 and Crop 2 at any one depth show the effect of
increasing bulk density. That is, as aggregation breaks
down, the amount of air present decreases. This was es
pecially true in the 3 and 5 inch depths, which were the
wettest treatments. In other treatments, where the root
medium contained peat moss or leaf mold increases in
bulk density during the growth of 2 crops were very
slight.

Table 2. Comparison of air and moisture content and bulk
density between 2 crops of snapdragons, grown con
secutively in an overhead irrigated soil, (Eel silt
loam plus !/4th sand). Each figure a mean of 6 de
terminations.

Air

Volume (%)
WaterDepth Bulk density g/cc

of soil Cropa Crop Crop Crop Crop Crop
(in.) 1 2 1 2 1 2

3 5 0 45 52 1.10 1.31
5 14 2 38 37 1.06 1.20

7 13 10 33 34 1.07 1.08

9 19 12 30 30 1.05 1.11

12 20 15 30 30 0.99 1.06
18 19 18 32 26 1.04 1.05
24 22 18 27 23 1.03 1.09

a First crop benched September 4, 1961
Second crop benched March 14, 1962

The method of applying water plays an important role
in controlling the consolidation rate. Figures 1 and 2 com
pare air and water contents in a 1-1 mixture of peat moss
and perlite (P-P) and an Eel silt loam plus 14th sand
(Soil). Both of these mixtures were irrigated overhead by
Gro-hose. The data represents average values obtained
during growth of 2 crops of snapdragons. In the wettest
soil treatment (10cm water tension), free pore space was
almost non-existent (Figure 1) as compared to a value of
30 percent for peat perlite at the same tension (Figure 2).
In contrast, was the situation indicated in Figure 4 where
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Soil Compaction
(continued from page 1)

identical root media were subirrigated by a constant water
table. The wettest soil (soil-plus ^th sand) treatment had
a free pore space of about 10 percent versus 2 for over
head watered (Figure 1). The peat perlite, subirrigated
treatment showed a slight increase in free pore space when
compared to overhead irrigation (36% versus 31% in
Figures 2 and 4). Changes in bulk density in this case
were insufficient to account for the change in free pore
space.
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Figure 1. Overhead irrigated soil (Eel silt loam plus 14th sand)
showing air and water content when maintained at various
moisture tensions.
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Figure 2. Overhead irrigated P-P (equal volumes of peat moss
and perlite) showing the air and water content when main
tained at various moisture tensions.

Figure 4 shows air and moisture relationships that oc
curred in a 1-1-1 mixture of soil, sand and peat moss when
subirrigated. The addition of peat moss to the soil, which
decreased bulk density, increased the air content (approx.
10%) while moisture content was only slightly reduced.

If the air and moisture content for overhead irrigated
1-1-1 PM, as presented in Figure 3, are compared with
the soil-plus-sand medium in Figure 1; the amount of
water remaining in the soil at a particular soil moisture

GO 70

VOLUME

D- WATER

A-AIR

0 10 20 30 40 50 60 70

SUCTION (CM WATER)

Figure 3. Overhead irrigated 1-1-1 PM (equal valumes of Eel
silt loam, sand and peat moss) showing the air and water
content when maintained at various moisture tensions.

Figure 4. Subirrigated Soil, PP and 1-1-1 PM, showing the air
(A) and water (W) content when maintained at various
moisture tensions.

tension was less for peat moss. Thus, adding peat moss or
leaf mold not only increased free pore space, but also re
duced the amount of water that remained.

Summary
1. As compaction (bulk density) increases, the total

pore space (porosity) decreases, and the amount of free
pore space is markedly decreased.

2. The relationship of the amount of air and water to
the total porosity is dependent on the wettness of the soil
and the soil mixture.

3. If proper precautions (such as the addition of peat
moss to the soil or other similar materials) are not taken,
compaction will increase rapidly with successive crops.

4. Overhead irrigation generally reduces free pore space
to a greater degree than subirrigation.

5. The addition of peat moss, leaf mold, etc., to a soil
not only increases porosity, but in contrast to common
belief, reduces the amount of water retained. In other
words, peat moss does not increase the water holding
capacity of a soil.

6. A word of caution should be introduced. It would

appear that mixtures similar to the peat-perlite studied
here would be eminently suitable, however, other prob-
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Date Changed For
1963 Cornell Short Course

The Board of Directors of the New York State Flower
Growers Association voted at their January meeting, to
change the date of the Cornell Florist Short Course. The
dates for the Short Course this year will be October 27,
28 and 29. The major change is that the Short Course will
start on Sunday evening instead of Tuesday.

Post Foundation Grants
To North Carolina State

A grant of $500 to the North Carolina State College for
equipment to be used in research dealing with the azalea
root rot complex was made recently by the Board of Trus
tees of the Kenneth Post Foundation, according to Chair
man Paul Newman. The project, under the joint direc
tion of Dr. Roy A. Larson and Dr. Frank A. Haasis of the
Departments of Horticultural Science and Plant Pathology
respectively, will involve a study of the interrelationships
of nematodes and diseases, and the effects of temperature,
soil moisture, and nutrient levels on several species of
azaleas.

U.S.D.A. Reports Progress
On Cut Flower Survey

Officials of the Crop Reporting Board of the U. S. De
partment of Agriculture reported in early February that
about 65 percent of the growers of selected cut flowers had
thus far responded to questionnaires concerning their
sales in 1962 and stocks on hand January 1, 1963. This is
about the same level of response at this stage as that of the
previous annual surveys. Officials, however, point out that
information from the other growers is needed to make
State totals as accurate as possible. Three mailings have
been made this far, in an effort to assemble all possible in
formation. The annual survey covers growers of cut carna
tions, chrysanthemums, gladiolus and roses in California,
Colorado, Florida, Iowa, Illinois and New York.

Growers who have not responded are encouraged to fill
out the yellow Government questionnaire and return it to
the Crop Reporting Board in Washington, D.C., as soon
as possible. Board officials state that the report will be
published within a few weeks after all questionnaires have
been returned.

Each grower's report is confidential and is used only in
providing a statistical picture of cut flower production in
each of the six States.

Winter Ventilation

(continued from page 3)

Bends up to 30° may be made without seriously impeding
air flow. It is a simple matter to raise the tube above an
obstruction by cutting a hole in the top and attaching a
wire to the supporting wire inside the tube.

About the only problem that may occur is that too
many holes are placed in the tube. The capacity of the air
intake will be exceeded and the tube may not inflate prop
erly. Some growers have solved problems of long runs by
bringing air into both ends of the duct. Since a 500 yard
roll of 18-inch polyethylene tubing may be purchased for
less than $40.00 F.O.B., mistakes are not usually disas
trous. The air intake in Figure 2 was put together with
materials on hand for about $15.00, counting labor.

This system is well worth consideration for late-fall,
winter, early-spring ventilation of greenhouses.

Soil Compaction
(continued from page 2)

lems enter in. It has been our experience that very wet
peat-perlite mixtures usually result in poorer growth than
soil containing media at similar moisture contents—de
spite air contents of 30 percent or more. Thus, the use of
bulk density and amount of free pore space as criteria for
evaluating aeration are not always reliable. They are just
part of the picture.

Regional Floriculture Program
With the cooperation of the county agricultural agents,

executive committees, state leaders, and specialists of the
College of Agriculture, a pilot Extension program in flori
culture has been established on a regional basis serving
Albany, Rensselaer, Saratoga, and Schenectady counties.

Charles H. Williams, former agent in Chemung County,
has been named regional floricultural agent, and is devel
oping an educational program with commercial florists
nurserymen, and turfmen in the four counties. A native of
Pennsylvania, Williams received a B.S. degree in floricul
ture from Pennsylvania State University in 1956. He
served as assistant agent in Chemung County before mov
ing to Schenectady in July 1962.
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