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The success and the staple production
of greenhouse crops depend to a very large
extent on the condition of the soil. The
correction of unfavorable soil conditions is
very difficult once the crop has been planted.
The proper time to make adjustments is in ad
vance of the planting. Only too often do we
meet up with conditions which present an enor
mous problem but could have easily and effec
tively been dealt with before the crop was
planted.

In the preparation of greenhouse soils
allowance must be made for the requirements
of specific crops. There are, however, gene
ral considerations, which should be applied
in the planning of the program. Here are
some of the factors which have often been
found to give cause to severe trouble.

Lack of drainage in ground beds due to
the condition of the sub-soil.

The top-soil eventually hardens badly
and makes watering and feeding of the crop
very difficult. This condition may be cor
rected by mechanical means (digging) and by
the application of 5-10 pounds of gypsum per
100 square feet to the sub-soil.

Soil Type

The type of top-soil selected for the
crop is often found to be unsuitable. Soils
are made up of sand, silt, clay, and organic
matter. Too much sand or too much clay may
make the handling of a crop very difficult.
A high amount of silt is highly desirable.
The lack of clay (too much sand) will make
it difficult to maintain a staple supply of
nutrients, since clay particles act as a
larder for many important and essential ele
ments.

The organic content of greenhouse soils
is of greatest importance. Often too little
effort is made to provide for sufficient
amounts and to select suitable types. Or
ganic matter should be present in productive
soils in three forms. The most active form
is humus. In this form, the organic matter
functions as a buffer and a safeguard against
the ups and downs which will effect staple
production. Humus will greatly help to main
tain even distribution of water and plant foods
If present in sufficient amounts, the handling
and the management of crops are greatly sim
plified.

The other forms are represented by un-
decayed and decaying organic matter. These
two forms are necessary since they represent
replacement for the humus, which is gradually
used up. In normal soils, the humus is burned
out and reduced to mineral matter which in turn
provides highly desirable plant food. Through
the activity of soil organisms of great varie
ty the undecayed and decaying forms are gradu
ally reduced in size and transferred into
humus.

In their original form, while undergoing
the process of decay, these organic com
pounds serve in several ways. The hardening,
crusting and guraming-up of soils is impossi
ble in their presence. Aeration is greatly
increased. In addition, this organic material
serves as food for many soil organisms which
will contribute greatly to the fertility of
the soil. Organic matter is the only form
of food that may be economically provided and
incorporated into soils for this purpose.

Soil Organisms are Important

Millions of soil organisms are stimulated
into activity in the presence of suitable
forms of organic matter. They will use part
of the organic matter for energy food (carbo
hydrates) and part of it for grow-food (pro
tein). In the process of digestion much of
the elements derived from the soil organic
matter by these organisms are utilized within
their bodies. Waste products are formed and
given off much like the waste products expell
ed from the body of animals. These waste pro
ducts represent important forms of plant food.
They include essential elements for the pro
duction of crops. They become available to
the plants from the organic (unavailable) form
through the efforts of soil organisms. The
release takes place In even and well regulated
quantities.

The work of Dr. Wacksman (Rutgers Univer
sity) has given indications that these waste
products contain, in addition to the essential
elements, many organic compounds which show
great promise in providing for health factors
not to be expected present in soils deplete
of organic matter and with it deplete of the
great variety of soil organisms and their
waste products. I refer to compounds known
as antibiotics which are commonly accepted
and used by the medical profession with great
success for the control of diseases. Research
covering the effect of antibiotics (penicillin,
streptomycin, etc.) on the health of plants
has been launched by many research agencies
in this country. Cornell University is active
in this direction and Dr. Foster, the Plant
Pathologist at the Ornamental Research Labora
tory here at Farmlngdale, has started an ex
tensive program. Efforts in this direction
are very promising and deserve and need the
closest attention and support of growers.
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Much has been said about the soil react
ion, commonly referred to as the pH of the
soil. We are familiar with the fact that the
availability of essential elements is closely
linked to the soil reaction. Certain plants
will not do well if grown in soils which are
too acid while certain types prefer acid
conditions and show ill effects, if grown in
soils with a higher reaction. In general,
plants are extremely tolerant to this factor.
The effects of the soil reaction on the plants
are indirect. There is the purely chemical
effect which (if not cared for) causes re
striction of plantfoods like phosphorus, po
tassium, calcium, iron, and others. In ad
dition, we have to consider the effect on the
microbial population which, in my opinion, is
even more important.

Soil microbes differ and distinguish them
selves by the waste products formed and by
their requirements for life. Generally, bac
teria prefer a less acid soil (pH 5.8 - pH
6.8) and produce nitrate compounds. Fungi
prefer a more acid soil (pH 5*5 and lower)
and produce ammonium compounds.

Plants have naturally adjusted them
selves to prefer one or the other form of
nitrogen compounds. This resulted in the de
velopment of plants into groups which are
known to us as acid-loving plants and others
which are known to do better if grown in
soils with a higher pH value. The fact of
the matter is that the plants known as acid-
loving plants prefer to take in the element
nitrogen in the form of ammonium compounds
(the endproduct of the life of fungi) in
contrast to the other group which will
greatly prefer nitrogen in the form of ni
trate compounds (the endproducts of bac
terial life).

All living things (this includes the
soil) that we as growers deal with are by
nature endowed with great tolerance towards
conditions which effect their development.
We can expect to find bacteria, fungi, and
many other types of organisms to be present
in all types of soils regardless of the soil
reaction. Yet it will be worth the effort
to make use of this knowledge in preparing
soils for different crops to assure optimum
production.

Greenhouse Soil Preparation

The preparation of greenhouse soils de
serves greater attention than is commonly
given. The grower cannot afford to produce
short crops in soils still undergoing adjust
ment nor can he afford to produce long-range
crops in soils which are not prepared to re
main in first-class condition throughout the
years of expected production.

Selection of the soil type should be
given first consideration. Some of our crops
prefer a lighter soil high in organic matter
of the type found in leafmolds and certain
types of woody peats. Other crops do prefer
a heavier soil, richer in clay and enriched
with organic matter containing resistant
forms as represented by grass roots. This
factor cannot be corrected after the crops
have been established but must be cared for
in advance.

The application and distribution of lime
(containing the nutrients, calcium and magnes- ^
ium) resulting in adjustment of the soil re
action, if applied in accordance with the
need, cannot be accomplished more efficiently
and conveniently at any time than before the
crop is planted. The same holds true for the
application of the phosphates. If conditions
are the same throughout the depth of the bed,
a stronger and more efficient development of
the roots will more than pay for this atten
tion.

It is very difficult to obtain suitable
forms of organic matter at a moments notice.
Therefore, it becomes necessary to obtain the
materials needed way in advance and prepare
them for the Job. Well rotted manure is of
great value to the grower, yet it's impossible
to purchase anything but fresh manure. A
minimum of six months of composting is re
quired to make this manure suitable for green
house use. Very often set-backs and even
losses can be traced to the use of fresh man
ure and the detrimental effect on the func
tions of the soils themselves (after such
treatment) have been found to upset the man
agement of the crops for several months.

Necessary adjustments should be made be
fore the crops are planted. Lime, organic
matter, and phosphates can be incorporated
into the soil several weeks in advance of
planting. Yet, it stands to reason, that
the introduction of these materials will
cause a certain amount of turmoil in the soil.
It will take time for this turmoil to stop,
for the adjustment to become effective. Es
pecially for long-range crops, crops which
are to remain for several years in the same
soil, it will be much simpler and more effir
cient to prepare the soil itself in advance.
Since it is so difficult for the grower to
obtain forms of organic matter which will re
sist breakdown, we suggest the production at
home. The form of organic matter known to
us to be most resistant is that represented
by roots. The following program has been
developed and is presented here for your con
sideration.

This program does not involve great ex
penses nor much attention. The minimum time
involved is 3-^ years.

The field selected for this purpose
should be plowed, sub-cultivated, and harrow
ed. Along with the fitting operations should
go the application of dolomltic limestone to
adjust the soil reaction to pH 6.0. Apply
1,200 lbs. of 20# superphosphate and 10 tons
of manure per acre.

The area should be seeded in late sum
mer with a grass mixture suitable for your
area. The mixture must contain 10$ suitable
legumes and 20# Orchard grass. For Long Is
land conditions the following mixture Is
recommended:

Alta fescue 45#
Orchard grass 20$
Timothy 20£
Alsike clover 10^
Red top 5#

(by weight


