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In « world gone mad with pesticides, defcliants, herbicides,
growth prills (for both animals and plants) aud innumerable
sther “eids” «o food producticn, there has been a lone voict
of sa:ity -y *he past thirty years. Namely, Organic Gardening.

118 5 che first mass-market book to appear, compiled by
the editors of that pioneering little magazine, The title is ¢
The bou ¥ is basic. It tells you what soil is, how to create g.
»0., the fundamental rules about mulcking and compwosting,
why viu need birds and insects, how to grow mazveious
«. ling and nuicitious fruits and vegetables: it is packed with
ini rmation about orgaric materials and foods—and where
to gt them. It is a veritable cornucopia of facts, notes, sugges-
tions, ideas-—everything, as a seasoned gardencr, or as a com-
plete beginner, that you need to know to move toward a better
way of living.
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interference and concludes with a plea for a Wilder-
ness csthetic which is even more urgent and timely
today.
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“The major part of this book is the story of the
way Louis Bromfield and his family and helpers
succeeded in rebuilding a house, the soil and all the
accessories of rural life on a farm in mid-Ohio. It is
a rich and varied description, a testament to the power
of the good earth.”—Commonweal

For a complete list of Ballantine Books, write to
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It is difficult for dedicated organic ga: den-
erg not to sound inspirational, but the fact
is, the world we live in is toxiec. To be more
specific, there are now manmade poisons in
everything that grows—plant, animal and
fish; there is poison in our air and in our
water. The human animal itself now carries
a sufficient concentration of DDT so that, in
certain areas, its milk is actively dangerous
to its young.

In the circumstances, if one has even a
small plot, it makes the utmost sense to be
doing organic gardening. You might be lucky
enough to own several acres, but if not, even
a pot of herbs orn a windowsill is better than
nothing.

The information is all here 7oy you to use—
for a tiny plot, a suburban garden, a small
farm—with specific details about the value
and the growing of specific vegetables and
fruits. |

And for those unfortunate enough not to
be able to grow anything of their own, there
is a complete 1'st, by area, of sources for
organic foods by mail.

Grow it! Do it!
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An organic gardene: knows that soil is a living,
breathing organism, and because it is alive it
should be fertilized and cuitivated in a manner as
close as possible to nature’s own methods.

An organic gerdener uses natural mineral and
organic fertilizers to build his soil. Chemical fer-
tilizers and poisonous insecticides are avoided by
an organic gardenmer because he feels that these
artificial stimulants and disinfectants ~ompromise
his desire for perfectly healthy soil and food and,
indeed, can be actively dangerous. Water poliu-
tion from fertilizer and spray runoff reflect some
of that danger.

An organic gardener wants healthy and better
tasting food. He knows that a soil fertilized nat-
urally produces richer food that will, in turn, give
him and his family the vitamins and minerals they
need in abundant supply.

Finally—and most important—the organic gar-
dener knows that he is a living, contributing part
of the cycle of life itself. Fe does not merely take.
He is a giver, a sharer, a restorer.




How to Be an Organic Gardener

Jt’s easy to be an organic gardenmer! In fact, it’s s0 easy
that we sometimes wonder why «ll gardeners aren’t organic
gardeners. Our prediction is that once everyone has a chance
to see organic methods demonstrated, there will be few arri-
ficial gardeners lcft. «

The main reason why organic gardening is easy and pro-
duces gnod results is because it forces people to pay attention
to their soil and build its fertility. Organic gardening is
basically organic soil building. We all know that probably
90 percent of all garden failures are caused by poor soil. By
improving the fertility of the soil, the organic gardener pre-
~ vents the major cause of poor gardening results.
~ The first step in becoming an organic gardener is to think
about the step you are taking. Consider that you are embark-
~ ing on a new adventure—a voyage of discovery into the world
~of nature’s wonders. You are going to create in your own
- garden an environment for plant life that is supremely fertile
and natural in conception. You are going to grow plants that are
superior in size and in nuiritional quality to the average produce
available in the market—and immeasurably superior in taste.

Most important, think about the fact that your organic
garden will be a demonstration of the cleanliness and spir-
ituality of nature’s design for life on this planet. Your or-
ganic garden will prove to you that our lives and the way we

grow our food still are conducted best along the patterns set
down by nature,

1. What Artificial Fertilizers Do to the Soil

Artificial chemical fertilizers have no part in the organic
method. They symbolize the basic objections to unnatural
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gardening and farming. True, artificial fertilizers supply food
elements that plaais use, but their method of doing so is un-
natural. Feeding a plant ariificial fertilizers is basically the
same as feeding a person intravenously. You can get needed
food elements into the organism, but you are not doing it the
natural way.

The food elements in aruficial fertilizers are almost all
soluble, while in nature plants are accustomed to getting nu-
trients from many inscluble sources. This solubility of arti-
ficial fertilizers leads to trouble in the soil. It unt . aces the
soil’s supply of nutrients.

Another objection to artificial fertilizers is that they intro-
duce into the soil various unnecessary and even poiscnous
clements that are added to them in order to make their nu-
trients soluble. Soluble food elements occur rarely in nature;
so man in his factories adds various acids and other process-
ing chemicals to insoluble minerals to make them into soluble
fertilizers. After years of continued use, these processing
chemicals, which weren't really needed in the first place, build
up in the soil and can even change its stracture and tilth.

The first practical step you can take in becoming an or-
ganic gardener is never to buy artificial fertilizers. If you are
already a gardener, stop using artificial fertilizers! Throw
them out, give them away, sell them—the important thing
is to stop using them.

2. Replucements for Artificial Fertilizers

The organic method of gardening is just what its name
implies—organic. As an organic gardener you will gain a
new familiarity wiih compost, manure, garbage, spoiled hay,
straw, sawdust, peat moss, weeds, and all the other sources
of humus for the soil. Just as :rtificial fertilizers symbeoiize
man’s vanity in setting up a chemical method of gardening,
humus symbolizes the spirit of cooperation with nature that
is the core of the orghnic method. Humus and gradually
pulverized rocks are the two elements that nature combined
to form soil in the first place and it is through these two ele-
ments that you as an organic gardener will work to maintain
and improve soil naturally.

Pulverized rock powders assume a major role in organic
gardening as a substituie for artificial chemicals. (In reality,




e

What Is An Organic Garderer? 5

artificial fertilizers were man’s first substitute for the pulver-
ized rocks that nature gave to the soil; so instead of substi-
tuting for artificial fertilizers we are just going back to the
original product.) Major nufrients—calcium, phosphorous
and potash—are supplied by those natural minerat fertilizers
along with a flock of very necessary trace elements.

Phospu«te rock is used widely as a natural rock fertilizer.
It is mined in Florida and Tennessee anc is an abundant
source of phosphorus. Granite dust and grecunsand marl aie
two good natural sources of potash, an important ::: i plant
nutrient. Boeih these products also contain trace saterals,
and phosphate rock carries with it quite a bit .: calcium.
Many of those organic products are available :som local
retail sources, You may {nd them sitting on the shelf along-
side insecticides and artificial fertilizers, but they’re probably
there just the same. (We'll tell you more about where to get
organic materials later.)

3. What About Insecticides?

Poison sprays are obviously the most unnatural element

~introduced by man into his farms and gardens. Because they
disrupt the balance of nature and can be serious health haz-
ards, practically all organic gardenmers shum such poisons.
Poison sprays are particularly dangerous when used in gar-
dens because your garden is where you live and that’s where
the persistent poisons of an impure environment can hurt you
most.

Organic growing and nonuse of pesticides go hand in hand.
It has been shown time and again that plants and trees grown
in fine organic soil do not suffer as much from insect and
disease attack as plants growing on chemicalized soil. Scien-
tific research has pointed out that many insects are the censors
of nature—-the destructive force whose purpose it is to Kkill
off the weak so the strong can flourish.

Certainly, it is not lcgical to build a fine natural soil, rich
in humus and free of the influence of chemical fertilizers, and
then defile it with poison sprays. '

One more thing to remember: When you decide to become
an organic gardener, in vour small way you have become
part of a national energy—a real, honest to goodness, vigor-

ous movement. Your decision to live compatibly with nature
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places you in the forefront of this serious effort to save the
world. You Lave taken the first meaningful step away from

the centric, superindustrial state toward a simpler, one-to-one
relationship with the earth itself.

- AR




Organic Living~Why Is It
So Vital?

The idea of conservation and natural living is on the verge
of being a vital necessity-—a life preserver within reach of
people almost drowning in the effluence of their own mistakes.
The virgin land is nc more. The quiet places in the country
are being built up. The air and water are dirty almcst every-
where,

Under the conditions of today, it isn’t hard to think like an
- organic gardener. On the contrary, you wonder why everyone
_isn’t composting his garbage and tending a poison-free plot
_of land. What can be more valuable now than a small gar-
_ den, free of synthetic fertilizers and pesticide poisons, yielding
. food that tastes as good as the vegetables and fruits we were
. able to buy in markets years ago? Valuable not only to the
body but to the spirit.
~ Even before the technological world became so oppressive
and obvious, the organic gardening idea was a full-grown
philosophy. In fast, the unpleasant conditions of pollution
and degradation which so many people are exp:riencing to-
day were predicted almost 40 years ago by tis: tounders of
the organic method. They could see evidence then of trouble
on a small scale, and knew that the isolated, eroded fieids and
polluted crops of that time would mushroom eventually into
a pall of illness across all of society. The organic gardening
idea goes back a long way. Even more significantly, organic
gardening as an idea goes far into the future, projecting the
possibility of a pleasant and rewarding way of life in an
increasingly synthetic world.

7
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Sir ~lb.t Howard, : n English agricvltural advisor to the
Indian state of Indore, irst thought out the conrept of grow-
g plants and husbandl.g ammals without using synthetic
chemicals. Partly, his developmeni of natural gardering and
farming was a reaction to necessity. The area of India where
he worked w=e sc poor that 'ocal farmers couldn’t afford to
buy imp-ted fertdizers. Sir Altert had to devise ways to
recycle thie natural nutrients available locally—the manure of
an‘mals and the waste piant materials that would otherwise
be bured or overlocaed. He saw that many potential sources
of piaut nutrients weren’t being used because the native
farmers dide’t understand their value,

Sir Albert’s practical sofution to the Indian farm problem
was the Indore method of composting. He taught farmers
to combine rough weeds and crop wastes in layers with high-
nitrogen manure and a little soil, making a pile that scow
heated up to over 150 degrees as a reswit't of the multiplica-
tion of bacteria and fungi. Lacking machinery and power
the native farmers had no mechanic~! means to deal with
those wastes. By composting, however, they were able to
break down stalks and leaves and to create a valuable soil
conditioner and fertilizer that would replace the nutrients and
humus removed from the soil by crops.

There was more to Sir Albert’s thinking than just a solu-
-.on to an immediate practical problem, however. He was
disturbed by the trend of the scientific community toward
advocating synthetic substitutes for many natural commeodi-
tizz, using the discoveries of the nineteenth-century German
chemist, Justus von Leibig. Hailed as a pioneer of a new age
of science, von Leibig had demonstrated the chemical sim-
plicity of plant matter simply by burning it and then analyzing
the ash for nitrogen, phosphorus, and potash, ignoring the
organic portion of the plant. The chemical fertilizer industry
was created out of the ash of von Leibig's expsrim~nt. Sales-
men told farmers that N, P, and K were all that mattered in
the soil, and that by replacing those chemicals in the form of
a powder, they could assure fertility indefinitely. As we know,
the chemical fertilizer message spread around the world quite
effectively, and became the foundation upon which the cur-
rent industrial type of agricuiture is built.

Sir Albert perceived in von Leibig’s doctrine something
extremely dangerous—the rupture of the cycle of life. Under
the “scientific” system of farming, soil became primarily
something to hold up the plants so that they could be fed
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with artifizial solutions, The age-old rhythms of pature that
b2 buul the soil wers viclated, Sir Albert began preaching
that it was possthle for .ulkmg farmers to preserve the cycle
of life by r~ _.ing plant and apimal wastes to the soil,
countering in.ccts by nonpoisonous means, and by avoiding
the synthetic, soluble fertilizers with their burden of toxic
residues. If the cycle of lific wasu'’t preserved, said Sir Albert,
future generatlons would be faced with declining fertility,
hunger, and increases in disease and pollution.

My father, J. I. Rodale, first read about Sir Albert How-
ard’s ideas in the late 1930s. Even then, the United States
was so industrialized and technologically “advanced” that it
was possible to see that what Sir Albert was predicting could
easﬂy come to pass. The American Dust Bowl experience of
the Depression years was grarhic evidence of ths disruption
of the cycle of life. But there were signs of trouble every-
where. Food quality was low. Pollution was intrudizg on
our lives. Disease caused by physical degeneration—not just
by microbes-—was increasing. J. 1. Rodale noted with dismay
‘that the grim harvest predicted by Sir Albert and other phi-
 losophers of the conservation school was about to be reaped.
My father first used the word organic to describe the nat-
ural method of gardening and farming, mainly because com-
~ post, humus, and the organic fraction of the soil were empha-
sized so strongly. However, even in 1942, when ORGANIC
- GARDENING AND FARMING was born, J. 1. Rodale sav- that
“this method was more than just a way to husband the s0il and

grow plants and animais. He proclaimed that to be organic
- was to know and to understand the lessons of nature in all
ways, and to use that knowledge to evaluate ali of the “bless-
ings” of science and technology. What good was it, he
thought, to grow food without using chemical fertilizers or
- pesticides, and then to process ‘_ 1t food so that iis content
of vitamins and minerals would ©. Jepleted :»7 ously? In
fact, not caring whether he was ¢ lled an exwemist or a
crackpot, J. i. Rodale created what might now be called a
strict constructionist interpretation of natural life under the
banner of organiculture

If it is synthe tic, aveid it, he said. If it goes through a
factory, examine it with spec1a1 care. Follow the dictates of
the cycle of life when growing thmgs, he advised, and you
will be blessed with foods of surpassing taste and quality that
are less troubled by insects or disease. |
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Of course, there was originally much objection to the or-
ganic idea from the scientific community. Its members felt
thai anyone who said that all artificial fertilizers, pesticides,
and foods were bad simply was not living in the twentieth
century. Strangely, many “chemical” people who expressed
violent disagreement with organic gardening and farming as
a practical technique, admitted that it made sense theoret-
ically. “Humus in the soil is important,” they said, “but there
isn’t enough compost to go around.” Almost everyone agreed
that old-fashioned, natural ways of growing things produced
tastier foods, but few would admit that it was possible to
grow them now on a large scale.

Events of the past few years have changed a lot of minds. ~

Many people can now see the direct result of the misuse of
our environment, and of the failure of industry and agricul-
ture to understand the importance of the cycle of life. You
no longer have to be a prophet or a visionary to perceive that
the way our world is being abused is leading to trouble. Of»
course, there is still much opposition to the organic method.
Those whose reputations or livelihoods depend on continuing

~ chemicalization of land, water, and air tend to refuse to be-
‘lieve that only a deep and sympathetic appreciation of natural

ways can lead to a better and more pure world. There are
still people who say that DDT is needed, and won't hurt any-
one. And there are still strong voices raised in favor of burn-
ing garbage because to return it to the soil as compost might
cost more this year.

I know, ard I think you do too, that the organic way of
living points down the right road, even though that road might
have a few bumps and some hills to climb. Let’s hope that
everyone will soon start thinking as the organic gardeners and
farmers have been thinking for 30 years.

—ROBERT RODALE




PART II

SECRETS OF THE BEST
ORGANIC GARDENERS




Soil

1. What Is Soil?

Soil—What it is, how it is formed—with descriptions of the
principal kinds of soil that exist, and their broad general dis-
tribution in the U.S.

The loose top layer of the earth’s surface that supports the
growth of plants, soil consists mainly of four parts—minerals,
organic matter, water, and air.

An average topsoil of an active garden or farm might con-
sist of about 25 percent air, 25 percent water, 49 percent
minerals, and only one percent organic matter. In a virgin
prairie soil, the organic matter could go to more than 10 per-
cent. There are some soils that might contain up to 20 per-
cent of organic matter. The amount of organic matter in the
subsoil gradually goes down until, at a depth of about 30
feet, it may amount to only ¥ of one percent.

Profile

In discussing soil, the word profile means a side view of a
vertical section of the earth. If we could slice away a section of
it, we could then regard the profile and see the various layers
down to bedrock. A soil profile is often visible at a place
where a road has been cut through a hill. An average profile
might consist of five or six layers, beginning with the rock
belew and going through the various stages of subsoil to the
uppermost layer, or topsoil. These layers, called horizons, are

extremely significant in their effect on the processes of plant
growth.

13




14 The Basic Book of Organic Gardening
How soil is formed

Originally the entire earth was one mass of rock, and the
only living things were microbes—single-celled organisms.
Through their activities, these bacteria and fungi liberated
carbon dioxide and certain organic and inorganic acids, which
have a solvent action upon rocks, beginning the process of
their breakdown into soil. The dead bodies of these organ-
isms were the beginnings of the organic matter that was mixed
with the tiny fragments of rocks to form soil. The action of
heat, cold, wind, rain, glacier movement, and other influences
and biological factors took a hand in the further gradual
breakdown. The difference in temperature between day and
night, and between summer and winter, caused expansion and
contraction which produced open seams in the rock and de-

tachment of fragments, permitting water to enter deeper into
the rock.

Part of the process of soil formation consisted of the de-
caying remains of the low forms of plants such as lichens and
mosses which soon began to cover the exposed rocks, digging
their tiny tentacles into the rock. This slowly formed a film
of soil over them. This bit of soil provided the foothold for
the plants which are the next step up the evolutionary scale—
the ferns—and gradually, as the soil thickened, other higher
plants and trees began to grow, until there came into being
overgrown jungles.

We must remember that without the soil organisms—the
bacteria, fungi, actinomycetes, yeasts, etc.—no soil formation
could take place. The making of soil is a biological process,
meaning that living forces take a prominent part in it. We
might say, therefore, that the process of soil formation con-
sists of physical, chemical, and biological elements. The
physical part is accomplished by the wind and the rain, the
chemical by the excretions and respirations of the microbes,
and the biological by the other activities of these organisms.

Soil has formed not only from the original bedrock, but
also by rock that has been moved by glacial and other forces.
And soil formation is still going op, Soil is constantly being
created by the same forces which formed it originally—cli-
mate, decaying plant matter, etc. Deep down at bedrock,
some of the rock is still gradually turning to subsoil. It takes
these processes perhaps 500 years to make one inch of soil,
but man with his destructive farming practices can destroy an

inch in only a few years of soil mining, that is, farming that
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only takes out, putting nothing back that has staying power.
It has beea estimated that in about 200 years of farming in
the Uniteu States, over 60 percent of the topsoil has been
destroyed.

Soils are classified into groups, series, and types. The
groups are based largely on climatic factors and associated
vegetation, the series on parent material, and the soil types
on the texture of the soil. The following information is based
on government agricultural reports.

Texture

By texture is meant the relative amounts of the various
sizes of particles making up the soil. These particles range in
size from stones and gravel, through sand and silt to clay,

the particles of which may be too small to be seen under the
strongest microscope.

Structure

This refers to the grouping of individual particles into
larger pieces, or granules. Good granulation or crumb struc-
ture of the heavier soils is essential to good results. Sandy
soils show little if any granulation, due to the coarseness of
their component particies. With soils containing a substantial
percentage of clay, working them when wet results in destruc-
tion of the granular structure. Excessive tramping by live-
stock under the same conditions is likely to have 2 similar
effect.

Alternate freezing and thawing, or wetting and drying, and
penetration of the soil mass by plant roots are natural forces
which favor the formation of soil granules, or aggregates.
Such aggregation is developed most highly in soils near neu-
trality in their reaction; both strongly acid and strongly al-
kaline soils tend to run together and lose their structural

character. Tillage also tends to break down the structure of
many soils.

Porosity

Associated with both texture and structure is pore space,
or porosity. These spaces may be large, as in the case of
coarse, sandy soils or those with well developed granulation.
In heavy soils, containing mostly finer clay particles, the pore
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spaces may be too small for plant roots or soil water to pene-
trate readily. Goed soils have 40 to 60 percent of their bulk
occupied with pore space, which may be filled with either
water cr air, neither of which can truly be said to be more
important than the other.

Here, as in all other soil relationships, a satisfactory bal-
ance is important for productivity. Too much water slows
the release of soil nitrogen, depletes mineral nutrients, and
otherwise hinders proper plant growth. Too much air speeds
nitrogen release beyond the capacity of plants to utilize it,
and much of it is lost. In an overly aerated soil, the stored
water evaporated the departure or difference from the overall
soil description. '

Soil groups

All soils are composed of particles varying greatly in size
and shape. In order to classify them by texture as well as
physical properties, four fundamental soil groups are recog-
nized: gravels, sands, loams, and clays. (The last three make
up most of the world’s arable lands.)

The sand group includes all soils of which the silt and clay
make up less than 20 percent by weight. Its mineral particles
are visible to the naked eye and are irregular in shape. Be-
cause of this, their water-holding capacity is low, but they
possess good drainage and aeration and are usually in a loose,
friable condition.

In contrast, particles in a clay soil are very fine (invisible
under ordinary microscope) and become sticky and cement-
like.

Texture of the loam class cannot be as clearly defined, since
its mechanical composition is about midway between sand
and clay. Professors T. Lyon and Harry Buckman in their
book, The Nature and Properties of Soils, (New York, Mac-
millan) describe loams

as such a mixture of sand, silt and clay particles as to
exhibit light and heavy properties in about equal propor-
tions. . . . Because of this intermixture of coarse, me-
dium and fine particles, usually they possess the desirable
qualities both of sand and clay without exhibiting those
undesirable properties, as extreme looseness and low wa-
ter capacity on the one hand and stickiness, compactness,
and very slow air and water movement on the other.
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Fortunately for the gardeners and farmers in the United
States, most soils are in the loam classification. The majority
of soils are mixtures; the most common class names appear
below: (Combinations are given when one size of particles is
evident enough to affect the texture of the loam. For ex-
ample, a loam in which sand is dominant will be classified as
a sandy loam of some kind.)

Sandy Soils
gravelly sands
coarse sands
medium sands
fine sands
loamy sands

Loamy Soils
coarse sandy loams
medium sandy loams
fine sandy loams
silty loams and stony silt loams
clay loams

Clayey Soils
stony clays
gravelly clays
sandy clays
silty clays
clays

You can get a good idea of your soil’s texture and class by
rubbing it between the thumb and the fingers or in the palm
of the hand. Sand particles are gritty; silt has a floury or
talcum-powder feel when dry and is only moderately plastic
when moist, while the clayey material is harsh when dry and
very plastic and sticky when wet.

Observe Professors Lyon and Ruckman: “This method is
used in all field operations, especially in soil survey, land
classification and the like. Accuracy . .. can be acquired by
the careful study of knowr <smples.” If you're interested in
developing an ability to classify soils, contact the local county
agent for soil samples that are correctly classified.

The ideal structure is granular, where the rounded aggre-
gates (or clusters) of soil lie loosely and readily shake apart.
When the granules are especially porous, the term crumb is
applied.
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Water

Soil water occurs in three forms, designated as hygro-
scopic, capillary, and gravitational. The hygroscopic soil
water is chemically bound in the soil constituents and is un-
available to plants. Gravitational water is that which normally
drains out of the pore spaces of the soil after a rain. If drain-
age is poor, it is this water which causes the soil to be soggy

and unproductive. Excessive drainage hastens the time when

capillary water runs short and plants suffer from drought.

It is the capillary water upon which plants depend very
largely for their supply of moisture. Hence, the capacity of a
soil to hoid water against the pull of gravity is of great im-

portance in ordinary agriculture. Organic matter and good

structure add to this supply of water in soils.

But plants cannot extract the last drop of capillary water
from a soil, since the attraction of soil materials for it is
greater than the pull exerted by the plant roots. The point at
which these two forces are just equal is called the wilting co-
efficient of a soil. This term is used to express the percentage
of water in a soil at the time the loss from transpiration ex-
~ ceeds the renewal of the water by capillary means. Medium-
textured loams and silt loams, because of their faster rate of
movement of moisture from lower depths to the root zone,
and the fact that they can bring up moisture from greater
depths than either sands or clays, provide the best conditions
of available but not excessive soil moisture for best plant
growth,

Erosion

Generally erosion works this way: first, the main loss is by
sheet erosion; each time it rains, the runoff water removes a
thin layer of surface soil. Then, as the topsoil becomes thin-
ner, miniature gullies appear. After most of the surface soil
is gone, gullies become the main problem.

Usually there’s a clear difference between the topsoil and
subsoil. The subsoil is finer textured, more plastic, and lighter
in color than the topsoil. Here’s how erosion is classified:

No apparent erosion. All or nearly all the surface soil is

present. Depth to subsoil is 14 inches or more. The sur-

face may have received some recent deposits as the result
of erosion from higher ground.
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Slight. Depth to subsoil varies from 7 to 14 inches. Plow-

ing at usual depths will not expose the subsoil.
Moderate. Depth to subsoil varies from 3 to 7 inches.
Some subsoil is mixed with the surface soil in plowing.

Severe. Depth to subsoil is less than 3 inches. Surface soil
is mixed with subsoil when the land is plowed. Gullies
are beginning to be a problem.

Very severe. Subsoil is exposed. Gullies are frequent.

Very severe gullies. Deep gullies or blowouts have ruined

the land for agricultural purposes.

There is a direct relationship between erosion and a soil’s
ability for intake of air and water. For example, when the
soil surface becomes compacted, the danger of erosion in-
creases, while the intake of water and air decreases.

Soil series

This refers to a subdivision of soil groups. A series is often
given the name of a town, river, or other geographical feature
near which the soil was first identified. Since many soils in
this country are young, the original geological characteristics
of the soil materials are still evident. Thus, members of the
same soil series, or subdivisions, signify soils which have de-
veloped from the same kind of parent material and by the
same Processes.

A soil phase is a subdivision on the basis of some impor-
tant deviation such as erosion, slope, or stoniness. It comes
from the Finnish word runturi which means a flat, barren
plateau. The tundra lacks hills, and there is poor growth.
There is much marsh and swamp. It consists of treeless
plains and is closely related to the bog soils. The land is a
mat of grass, moss, sedges, and lichen. Some berries, herbs,
and dwarf shrubs grow. There is a tendency for the land to
form peat. Cultivated crops are leafy vegetables, which thrive
under cool growing conditions, and potatoes, which are grown
from sprouts. There is a limited amount of dairying, and in
some sheltered areas, there are hay and grain.
 The soil is very shallow which is termed a lithosol type of
soil. The topsoil is somewhat on the peaty side, under which
is a thin layer of humus, Below that is about two or three
inches of yellow-brown soii, beneath which is six inches of
~ gray, sticky clay. Underneath the entire tundra region is a
frozen layer that in some places extends downward for a
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thousand feet. This is called the permafrost. Only a few
surface feet thaw out in the summer. ’
The tundra soils are in the Greenland, Siberia, Arctic
Ocean, and Bering Sea regions. In some protected areas, al-
pine vegetation and forests will flourish. The activity of bac-

teria and fungi are at low ebb, and the soil is not necessarily
acid.

Prairie soils

This is a semipodzolic type of soil, but differs from the
latter in that no trees grew in this region in the formative
period. The organic matter is high. There is only one prairie
soil region in the world, and it is in the United States, cover-
ing an area of close to 300,000 square miles. This soil type
includes most of Iowa, about three-fourths of Illinois, the
southeast of Minnesota, the eastern half of Oklahoma and
Missouri, a part of eastern Kansas, and some of centrai Texas.
Soils somewhat similar to prairies are located in Oregon,
Washington, California, and Idaho.

Prairie soils have a good granular structure and a high
fertility. Some of the best farm land in the U.S. is of this
type. It is a rich dark brown, but as it goes southward it
becomes more reddish. There is a heavy accumulation of
humus, from the native grass residues and due to the hot dry
summers which deterred the activities of the decay-producing
microorganisms. In the formative period, the grasses were
more than six feet high. In some sections the humus layer is
20 inches deep.

The rainfall is from about 30 to 45 inches, spaced out
nicely in the growing season, but there is usually a midsum-
mer dry period. There is not the heavy rainfall of the podzel
areas which cause a leaching of the minerals out of the top
layer. The soil is not excessively acid.

Crops consist of the small grains, hay, corn, and soybeans.
The farms are big and highly mechanized. Cattle raising and
dairying are done on a big scale. This is the best soil in the
country for growing the small grains and hay crops.

Planosoils

These are soils of the poorly drained prairie lands located
in southern Illinois and Iowa and northern Missouri and in a
few places in the humid forest regions. They are relatively
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flat lands where under natural conditions there is little ero-
sion, but in cultivation, with poor management, they may
suffer badly from the worst forms of soil destruction. There
is always a hardpan or claypan in the subsoil. The surface
soil is acid and leached.

These are not very productive soils, and the practices of the
organic method would be a must. The soils in the spring are
often ioo wet to work. Because of the hardpan, roots remain
shallow., Crops suffer from extremes of climatic changes.

Locations of desert soils

Desert soils are in arid regions where grasses will not grow
and are divided into three groups: (1) desert, (2) sierozem
(gray desert), and (3) red desert. The sierozem and red
desert soils are known as semidesert soils. The desert soils
have the lowest rainfall, the sierozem having between 8 to 11
inches of precipitation. On desert soils, water is critically
scarce, and there is usually a death struggle for it. Erosion is
a serious factor. In some years, in desert areas there is no
rainfall at all. In the red and sierozem scils, rainfall comes
with more regularity.

Temperature

The sierozems have the lowest temperature of the three
types of desert soils, the average being between 45° and
50° F. The red soils will go up to about 60°, but the desert
soils, as the name indicates, have the highest temperatures.
An unusual feature pertaining to the latter is that there is
wide variation between day and night temperature, some-
times as much as 50°, This has been a factor in the process
of soil formation in these areas in connection with the rock
weathering, and due to the condensation of moisture, be-
cause of such fluctuating temperatures, there has developed
more clay in the soils.

Color

Desert soils are usually gray in color, an indication of low
organic matter which is the result of the sparse vegetation in
this type of soil. The red soils have a variation in color from
a light pink gray to red browns and red. The sierozems are
2 gray to 2 light gray brown. In Russian, the fiame sierozem
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means gray earth, in contrast to chernozem which means
black earth.

The red color of the red soils was no doubt due to earlier
conditions hundreds of thousands of years ago when the cli-
mate was more humidly tropical or subtropical and the
weathering of rocks released iron into the soil.

Geography

The gray desert soils are located in Nevada, Utah, Oregon,
Idaho, and Washington in the Great Basin intermountain
desert plains and plateaus. The red soils are in the hot arid
areas from Texas to southeastern California, which includes
southern Nevada, western Arizona, and parts of New Mexico.
The sierozems are in the drier parts of the Great Basin areas
in western Colorado, eastern Utah, and smaller portions of
Oregon and Idaho.

In the desert, there grow shrubs like the horsebrush, white
sage, Indian ricegrass, rabbit brush, and cactus. On the red
soils, there are the creosote busk, prickly pear, yuca, Mor-
mon tea, wolfberry, and mesquitc. On the sierozem there
are black sagebrush, crested wheatgrass, juniper, blue grama,
etc. '

Unless there is iitigation, these lands are good only for
cattle grazing, sheep raising being the main activity in some
parts of these areas. When water is supplied in the form of
irrigation, the land becomes extremely fertile, and a large
variety of crops can be grovn such as the grains, vegetables,
fruits, beets, and pasture crops. There is evidence, however,
that the nputritional value of irrigated crops is inferior to
crops grown in the conventional manner.

The desert soils

In desert s»ils, the humus content is very low, and there is
an accumulation of salts in the surface. Under conditions of
irrigation, the soil suffers from aikali disease. These suils
usually form a thin hard crust on the surface. Under the
surface horizon, there is a layer of calcium carbonate (lime)
which in many cases becomes a hardpan. Underneath that,
the soil may be loose and crumbly.

In some places, the blowing of the wind clears off sufficient
soil to leave an accumuiation of pebbles and stones which are
referred to as desert pavement, a hard, rocklike formation.
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Sometimes this covers large areas. As a general rule, desert
soils are sandy and gravelly. The content of organic matter

is between ¥2 and 1%2 percent, and conditions are usually on
the alkaline side.

Adobe soils

These soils should not be confused with desert soils. The
terms are not synonymous. Adobe can occur any place where
the rainfall is less than 20 inches, and there must be clearly
defined wet and dry seasons. The word adobe is of Spanish
origin and has reference to sun-dried bricks. This kind of
soil varies from fine sand to heavy loam, and clay. Usually,
however, it refers to heavy clay soils only. These soils occur
in Nevada, Colorado, Wyoming, Utah, California, Oregon,
Idaho, New Mexico, Arizona, and Texas.

When dry, this type of soil cracks into irregular but roughly
cubical blocks. Many gardeners and farmers obtain poor re-
sults in adobe soils unless they furnish it with an abundance
of organic matter. The latter spectacularly destroys the adobe
quality which makes it so difficult to cultivate. Sensational
results are obtained on adobe soils when the organic method
is practiced.

Chesinut and brown soils

These soils are closely related to the chernozems. They
take in parts of Kansas, Texas, Oklahoma, Colorado, New
Mexico, Idaho, Utah, Montana, Wyoming, Washington, Ore-
gon, and Arizona. As with the chernozem, chestnui and
brown soil has developed under grass, but due to lower rain-
fall, the grasses are shorter than the chernozem and the
amount of organic matter less. The natural vegetation in
these regions is shorter and more sparse than in the cherno-
zem regions, the growth being of the steppe type.

Due to the small amount of rain and therefore a lack of
leaching, a great deal of calcium carbonate (lime) accumu-
lates in the subsoil. Where rainfall is very low, the calcium
carbonate will be found nearer the surface. Usually gypsum
will also be fcind in the subsoil (calcium sulphate). Under
certain conditions, the soil becomes powdery because of lack
of rain, giving rise to dust bowl blowing. There is a loss of
crumb structure in the topsoil.

The chestnut soils are brown, reddish brown, and red in
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color because they contain less organic matter than the cher-
nozem, and sometimes because of oxidation of iron, due to
higher temperatures. There are also grey and yellow chestnut
soils. " |

These soils are referred to as the spring wheat belt. Cot-
ton, corn, small grains, and sorghum are the principal crops.
Caitle grazing is done on a larger scale than in the cherno-
zems. Under irrigation, a much larger variety of crops is
grown inciuding orcharding and sugar beets. The pasturage
consists mainly of dried buffalo and grama grasses.

The rainfall in these regions is only Letween 1CG to 15
inches, and dry farming therefore has to be practiced on
irrigated land in order to counserve the moisture. A grain is
grown one year followed by fallowing the next, a type of fal-
iow in which no crop is grown, the iand merely beiug culti-
vated. This eventually leads to dust bowl conditions when an
exceptionzally dry period comes. The dust bowl region is in
New Mexico, Texas, Kansas, Oklahoma, and Colorado.

Rendzina

Rendzinas represent dark soils on certain kinds of limestone
formation, with a very high humus content, sometimes up to
ten percent, and is found in humid regions. The color ranges
from black to gray and sometimes brown. There are some
rendzinas in Texas. The black belt of Alabama and Missis-
sippi are rendzinas. The chalk cliffs of Dover, overlooking
the English Channel are rendzinas. There is a wide range of
fertility to these soils, being rich or poor depending on what
kind of limestone they originated from.

Wiesenboden and bog soils

This type of soil is usually associated with the podzols.
They are found in Illinois, Wisconsin, Ohio, Iowa, Indiana,
and Florida, and especially in the area of prairie soils. They
are very rich in organic matter. The bog soils are those that
contain 18 inches or more of it. These are peat soils where
well drained, exceptionally good crops may be obtained. The
Everglades of Florida are an example of bog soil.
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2. The Soil in Your Garden—How to
Make It Right for Particular Plants

Why do azaleas flourish where iris will produce nary a
flower? Why can you grow armfuls of huge carrots in the
same patch that cannot raise one sweet potato? The answer
to this rather puzzling problem is surprisingly simple. Plants,
like all of nature’s creatures, have their own special needs.
Fundamentally, there are three soil conditions; acid, neutral,
and alkaline. A plant that thrives in a light acid soil may go
fruitless in a rich loam that is not acidic. Once you have
determined the needs of your favorite plants, you are well on
your way to peak garden yields.

Although some plants, especially herbs, will thrive in al-
most any type of soil, most of the more popular plant families
are mighty choosy about their environment. Roses are a good
proof of this. Fred S. Glaes, a director of the American Rose
Society, stresses proper soil conditioning as one of the secrets
of his show-winning roses. According to Mr. Glaes:

Prepare your soil carefully when starting new beds; dig
them about 30 inches deep. Break up bottom of the
hole, and remove about 4 inches of subsoil. Fill with a
mixture of at least one-third compost, leaf mold or well-
rotted manure to two-thirds good soil.

I mix one pound each of rock phosphate and green-
sand to every 4 feet of rose bed. When I finish prepar-

3 4% o - o~ o H
ing the bed, it’s about two inches below the soil surface.

I’'ve found that new beds should be prepared 60 days
before planting for best results.

Although the rich, organic loam produced by Mr. Glaes’s
formula gives him award winning roses, it would not be wise
to use it for evergreens. Thriving on acid soil rich in humus,
the evergreen could not take the heavy rose diet. Broad-
leaved evergreens, members of the heath family, include
beath, azalea, mountain laurel, rhododendron, trailing arbu-
tus, cranberry, blueberry, and many other shrubs. When
planting and caring for these plants, it is paramount to keep
their acid-humus diet in mind. These plants are at their best
when given an acid soil organically formed, a heavy mulch,
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constant moisture with good drainage, filtered sunlight, and
absoluteiy no cultivation.

The acid soil required by these plants may be easily
achieved by organic methods. Decayed pine needles have an
extremely high acidity. Oak leaf mold and the decayed saw-
dust from oak, cypress, or hemlock are also acid, as is peat
moss, which is excellent also for loosening heavy soils. If the
soil where you are going to plant is alkaline, it should be dug
out and replaced by acid soil. This may seem like a lot of
trouble, but it will imake plant care simpler in later years.
You may obtain acid soil from pine or other coniferous for-
ests or from the woods where acid-loving plants such as
mountain laurel and blueberry are growing, Coarse sand and
leaf mold mixed in makes a loose, crumbly soil that gives
good drainage. Your plants will thrive in such soil, and after
planting, the acidity can be maintained by proper mulching.

Even for the houseplant gardener, the proper planting
medium usually means success or failure. Horticulturist Eva
Wolf has a simple recipe for a potting mixture custom-made
to ease houseplant cuttings through their usually traumatic
starting period. Her mixture consists of equal parts of coarse
builders sand, screened and well pulverized garden loam, and
carefully prepared compost. A pint of bone meal is added to
each bushel of mix.

The mixture is then turned and sprinkled with enough wa-
ter to dampen. Variations can be made from this standard
formula to meet your local conditions. If compost is not
available, you can use shredded peat moss, well rotted ma-

nure, aged sawdust, and for acid loving plants, ieaf mold. If

your garden soil is sandy, merely increase the amount of or-

ganic matter and decrease the amount of sand.

If your flower gardens are lush with azaleas and rhododen-
dron, but your efforts to get a vegetable patch going have
met with failure, your soil may be overly acidic. This condi-
tion must be changed if you want to raise beets, broccoli,
lettuce, and many other neutral to alkaline-loving plants.
Crushed limestone or dolomite is the right prescription to get
your garden to the correct pH (acidity-alkalinity scale). Do-
lomite has some magnesium present which is essential for
plant nutrition and which is often deficient in many soils.
Next to crushed limestone, wood ashes and marl are best.
These may be added to limestone.

How is the need for lime determined? Most crops do best
on soil within a 6.5 to 6.8 pH range-—that is, just slightly
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acid. If it is lower than that—even only a little—the differ-
ence in yield can be tremndous. Corn, for evample, that will
yield 100 bushels to the acre at a pH of 6.8, will return but
83 bushels when this drops to 5.7. Food value in what is
produced is affected, too. Crops supplied the right amount of
calcium are richer in minerals and in protein.

The way to find out whether or not your soil needs lime,
and how much, is by an accurate soil test. Adding it by
guesswork s definitely a mistake. (Too much can be as detri-
mental as a deficiency.) Thorough soil tests are available
through your county agent from the nearest USDA state
experimental station, from a number of reliable soil-testing
laboratories, and through use of several available test kits and
pH gauges. Since different sections of a farm or even a gar-
«Jen can easily vary, it’s best to get an analysis of each before
liming or planting. In general, wherever you find mosses,
ferns, pine, laurel, blueberries or blackberries growing, you
will find acid soil conditions. You will very quickly find that
you can control soil conditions in quite specific areas by using

a combination of compost and the proper muich. (See the
following sections.)

pH Preferences of Common Plants
QUITE ACID (pH of from 4.0 to 6.0)
azalea heather

pecan
bayberry huckleberry pine
blackberry lupine potato, Irish
blueberry lily radish
chrysanthemum lily of the valley raspberry
cranberry marigold rhododendron
evergreens mountain laur~i spruce
ferns mosses sweet potato
fescue oak watermelon
flax peanut yew
heath

"SLIGHTLY ACID (pH 6.0 to 6.5)
apple gooseberry rape
apricot grape rhubarb
barley kale rice
beans, lima lespedeza Iye
bent grass millet salsify
bluegrass mustard snap bean
buckwheat oats soybean
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cherry pansy squash
collards parsley strawberry
corn parsnip sudan grass
cotton pea timothy
cowpeas peach tomato
eggplant pear turnip
endive pepper vetch
gardenia pumpkin wheat
gloxinia

NEUTRAL TO ALKALINE (pH 7.0 to 7.5)
alfalfa cantaloupe lettuce
alyssum carrot okra
asparagus cauliflower onion
beet celery quince
broccoli - clover spinach
Brussels sprouts cucumber Swiss chard
cabbage iris zucchini
carnation leeks

3. Twenty Of the Best Organic
Soil Builders

To make up your own fertllm"; mixture, combine and
apply a few of the materials iicted BFAOW which together are
rich in the three major elements. Y@u‘mlght combine cotton-
seed meal, bone meal, and granite dust; or manure, rock
phosphate, and wood ashes. Any such combination will be
effective and also will keep your soil supplied with trace
minerals.

Always remember that the objective of the organic method
is to feed the soil, not just supply the minimum amount of
nutrients to produce a single crop in one season. Since most
organic fertilizers are slow acting, that is, their nutrient con-
tent is released to plants gradually, there is a great residual
power which improves soil for ™any years.

Following is a description of twenty orgaric soil builders.
There are many more than twenty, but this list gives an indi-
cation of what they are, where they are available, and how to
use them. Unless otherwise notad, these fertilizers can either
be worked into the soil in spring or fall, topdressed around
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~ growing plants, added to the compost heap, or used as a
- mulch.

' Basic slag

Basic slag is an industrial by-product, resulting when iron
ore is smelted to form pig iron. Rich in calcium, slag also
includes valuable trace elements as boron, sodium, molybde-
num, copper, zinc, magnesium, manganese, and iron. Its
efficiency varies with its fineness. Alkaline in action, slag is
most effective on moist clays, loams, and on peaty soils de-
ficient in lime. For light soils, tests show that it’s better to
mix with greensand or granite dust. Apply it in fall or win-
ter; it is especially effective on such legumes as beans peas,
clovers, and alfalfa, available commercially.

- Blood meal and dried bicod

- This is blood collected in slaughterhouses, later dried and
~ground. Blood meal analyzes 15 percent nitrogen, 1.3 percent
_ phosphorus, 0.7 percent potash; dried blood contains 12 per-
- cent nitrogen, 3 percent phosphorus.

~ These materials can be used directly in the ground or com-
posted. Because of its high nitrogen content, use very spar-
ingly. A sprmklmg enough to stimuiate bacterial growth;
available in nurseries or wherever garden products are soid.

Aome meal

Veurs ago great amounts of buffalo bones were collected on
-wvetern plains for use as fertilizer; nowadays the main source
- mes from the slaughterhouse. Consisting mostly of calcium
.anosphate, the phosphorus and nitrogen content depends
mostly on the kind and age of the bone. Raw bone meal! has
between 2 and 4 percent nitrogen, 22 to 25 percent phos-
phoric acid. The fatty materials in raw bone meal somewhat
delay its breakdown in the soii.

Steamed bone meal contains 1 to 2 percent nitrogen, up to
30 percent phosphorus, available in hardware stores, local
nurseries or usually wherever garden products are sold.

Compost

Compost is so important that it has an entire section (be-
low) devoted to it. It can include any or all of the other
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materials listed here. Like humus in the soil, compost is the
storehouse for plant nutrients. Here are some general in-
structions about using compost: if notably fibrous, it can be
applied in fall to soil, where it will decompose sufficiently by
planting time; most recommended time for applying is about
a month prior to planting. If storing in open, keep heap cov-
ered to retain nuiricnts. For best results, apply compost lib-
erally, from one to three inches per year. The analysis of
compost, of course, varies with the materials of which it is
composed. For example, adding dried blood or cottonseed
meal, tankage, activated sludge, or bone meal will increase
nitrogen value. Rock phosphate, basic slag, bone meal, and
‘sludge will add to phosphorus content, while potash will be in-
creased through additions of greensand, granite dust, manure,
and wood ashes. Generally the trace element content is good.

Certain materials and techniques act as compost activators
and will speed up rate of decomposition. As previously men-
tioned, the high nitrogen and protein materials such as dried
blood, bone meal, and manure do an effective job. It’s also
worthwhile to shred materials before adding to the heap,
either using a rotary mower or a compost shredder.

Cottonseed meal

This is made from the cottonseed which has been freed
from lints and hulls and then deprived of its oils. (Cotton-
seed cake is one of the richest protein foods for animal feed-
ing.) Its low pH makes it especially valuable for acid-loving
crops. Cottonseed meal analyzes 7 percent nitrogen, 2 to 3

percent phosphorus, and 1.5 percent potash, A truly excel-
lent fertilizer, it is available commercially.

Grass clippings

Fairly rich in nitrogen, grass clippings are useful as a green
manure to be worked into the soil, for adding to compost
heaps, or for mulching. Clippings from most lawns contain
over one pound of nitrogen and two pounds of potash for
every hundred pounds of clippings in the dry state.

Greensand and granite dust

Both are highly recommended sources of potash. Mate-
rials can be applied as a topdressing or worked directly into
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the soil. General recommendation is 10 pounds to 100 square
feet. Tests have shown that the granite dust or stone meal
supply adequate amounts of potash to growing crops.

Glauconite greensand or greensand marl is an iron-potas-
sium-silicate that gives a green color to the minerals in which
it occurs. It contains about 6 or 7 percent potash.

Hulls and shells

Hulls and shells of cocoa beans, buckwheat, oats, rice, and
cottcnseed are commonly used as a fertilizer and muich.
They decay readily and may be spaded into the ground. The
coarse shells are excellent as muiches, while the finer ones
(sometimes almost in dust form) can be applied to lawns and
elsewhere with a spreader. Hulls and shells make an excep-
tionally attractive mulch, and are most effective when about
one inch thick, available commercially from nurseries, stores,
or by mail.

Leaf moid

As fresh Ieaves are placed in a container (snow fencing or
one of wood or stone), shred them, if possible, and keep them
damp. Apply ground limestone to offset the acidity, unless
you plan to use the leaf mold around acid-tolerant plants only.
Leaf mold from deciduous trees has been found to be some-
what richer in potash and phosphorus than that made from
conifers. Nitrogen conteat varies, sometimes as high as 5
percent.

Leaves

Leaves are an abundant source of humus and mineral ma-
terial, including calcium, magnesium, as well as nitrogen,
phosphorus and potassium. They are especially valuable for
use around acid-loving plants such as azaleas, rhododendrons,
and hollies. (Some leaves, as sugar maple, are alkaline.)
They may be applied directly to the soil, as a mulch, for leaf
mold, and for composting.

Manure, fresh

This has been a basic fertilizer used for centuries. Some
manures, such as horse, hen, sheep, and rabbit, are consid-
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ered hot manures because of their relatively high nitrogen
content. Rabbit manure, for example, analyzes 2.4 N, 1.4 P,
and 0.6 K. It's best to allow these manures to compost be-
fore applying directly to plants, Cow and hog manure, rela-
tively wet and correspondingly low in nitrogen are called
cold manures, and ferment slowly. All manures are excellent
and should be included in an organic fertilizing program,
when available.

Manure, dried

Commonly available at just about every fertilizer store,
dried manure is always useful in the garden.,

Peat moss

This is partially decomposed remains of plants accu-
mulated over centuries under relatively airless conditions.
Though it doesn’t contain any nutrients, peat moss serves to
aerate the soil, to improve drainage, ultimately to help plants
absorb nutrients from other materials.

Phosphate rock and colloidal phosphate

An excellent source of phosphorus, phosphate rock also
contains many valuable trace elements, including calcium,
iron, sodium, magnesium, boron, and iodine,

Sewdust

A very useful mulch material, sawdvst should be used more
widely. When plants are about two inches high, a one-inch
layer can be applied. Prior to spreading the sawdust, many
gardepers side-dress with a nitrogen fertilizer as cottonseed
meal, blood meal, tankage, etc. However, a recent OGF
survey showed that many sawdust users do not apply a nitro-
gen supplement and were satisfied with results., It should be
emphasized that this must be well rotted sawdust, Raw or
pale colored sawdust will mat and cake and prevent proper
penetration of rain.
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Seaweed and kelp

Both are high in potash (about 5 percent) and trace ele-
ments. Many seaweed users apply it fresh from the sea; oth-

ers prefer washing first to remove salt, It can be used as a
mulch, worked directly into the soil, or placed in the com-
post heap. Dehydrated forms are available commercially.

Sludge

Activated sludge, produced when sewage is agitated by air
rapidly bubbling through it, contains about 5 percent nitro-
gen, 3 to 6 percent phosphorus, that is similar to cottonseed
meal. Digested sludge, formed when sewage is allowed to
settle over filter beds, has about the same fertilizer value as
barnyard manure—2 percent for both nitrogen and phos-
phorus. Sludge is usually on the acid side. It can be worked
into the soil in fall or in early spring at time of initial culti-
vation.

Wood ashes

Countaining 1.5 percent phosphorus, 7 percent or more
potash, wood ashes should never be allowed to stand in the
rain, as the potash would leach away. They can be mixed
with other fertilizing materials, side-dressed around growing
plants, or used as a mulch. Apply about 5 to 10 pounds per
100 square feet. Avoid contact between freshly spread ashes
and germinating seeds or new plant roots by spreading ashes
a few inches from plants. Wood ashes are alkaline,

Wood chips

Like sawdust and other wood wastes, wood chips are useful
in the garden. They have a higher nutrient content than saw-
dust, and do a fine job of aerating the soil and increasing its
moisture~-holding ability.

—Eva WOLF
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4. Seven Major Sources of Organic
Fertilizers, Mulches and Conditioners

There are 7 major sources of organic fertilizers, mulches,
and conditioners available in such profusion that the cate-
gories overlap—what you can’t get in one, you can obtain in
another. If animal manures are in short supply in your area,
what about the blood meals, tankage, and fish scrap? If you
can’t get them, what about castor pomace, spent hops, cotton-
seed and soybean meal—all high in nitrogen? But the organic
gardener is resourceful (he’s got to be) and what he can’t buy
at the store or get from his local municipa! composting plant
or sawmill, he makes out of crop residues plus the contents
of his garbage pail. Here are his almost pever failing sources

of supply:

1—Animal manures; cattle, livestock, poultry, rabbits,

2—Animal tankage; blood meal, dried blood, fish scrap.

3—Vegetative manures; the various bean and seed meals,
spent hops, castor pomace.

4—Minerals; rock phosphate, colloidal phosphate granite
dust, greensand.

S—Compost; municipal, commercial, and homemade.
6—Soil condition:rs and mulches; leaves, hay, straw, crop

residues, most vegetable fibrous materials, including
wood chips and sawdust.

7—Large-scale, commercial organic fertilizers, mulches and
soil conditioners,

Below is 2 more detailed description of each.

The animal manures, chief source of nitrogen

The animal manures make things grow in the garden be-
cause they stimulate and release a lot of energy in the soil.
They are the heart of the compost program, may be fed di-
rectly into the growing row without danger, can be used as
topdressing for trees, bush fruits, flower beds, and borders.
Whatever vou have to fertilize, manure will help you do it
better. So it’s a good idea to keep rabbits on your place,
poultry, goats, or livestock of any kind. If you can't, make °
every effort to contact a local dairyman, egg farmer, or riding
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stable. Chances are, the owner will be glad to supply you
with this by-product just to get it out of his way. '

But be ready to do your own trucking,

We get ours from a local dairyman, sometimes pay for it—
$7 a ton-—sometimes swap it for the loan of the shredder.
One of the two heaps is used as an earthworm hill to which
we add the family garbage after it is shredded or worked into
a slurry. Bacterial and worm activity are so great in this hill
that it never really freezes in winter, is readily opened to
admit more garbage, and then closed over. Like a volcano,
it’s hot at top but cool down below where the worms stay at
a safe distance from the heated part.

The commercial organic nitrogens

Tankage, blood meal, dried blood, and fish scrap may be
had in all parts of the country whether or not you live near
the ocean or have a slaughterhouse in your area. Meat tank—
age consists of waste processed into meal which contains 10
percent nitrogen and up to 3 percent phosphorus. Bone tank—
age has 10 percent phosphorus and 3 percent nitrogen.

Blood meal and dried blood contain 15 and 12 percent
nitrogen respectively, and 1.3 and 3 percent phosphorus.
Blood meal also assays at 0.7 percent potash. These materials
may be used directly in or on the planting site, or they may
be added to the compost pile. They should be used sparingly
because of high nitrogen content—a sprinkling is enough to
stimulate bacterial growth. Both are excellent in the compost

pile, breaking down gre:n fibrous matter and stimulating
general bacterial action.

Vegetable residues arc alsc high in nitrogen

If the budget is tight, or you just can’t seem to secure ani-
mal manures or waste products, you still have the vegetable
nitrogens. You can go Jdown to your local brewery and get
free dried hops—about 3%2 percent nitrogen and 1 percent
phosphoric acid. But g¢ in August when the pile is fully
dried—its easier handling. Castor pomace at 5% percent
nitrogen is another vegetzble by-product that is excellent both
in the compost heap and the planting row. Castor pomace is
the residue that is leit after the oil is extracted from the

castor bean. It is hand ed by fertilizer dealers in various parts
of the country.
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We use cottonsced meal and soybean meal whenever we
turn wood chips or old hay under in the garden. It gives the
soil bacteria extra nitrogen to work with. Cottonseed meal
offers the extra advantage of a low pH, which makes it fine
for acid-loving crops, and is rated at 7 percent nitrogen, 3
percent phosphorus, and 1}4 percent potash, It's easily ob-
tained at any grain or feed mill.

Mineral fertilizers high in phosphorus and potash

But nitrogen-rich manures and meals don’t tell the whole
story. No plant can grow successfully, attain a ripe maturity,
or reproduce its own kind without the phosphorus and potash
found in the rock minerals. And you can get all you need in
local stores at very moderate prices, although the stuff is ad-
mittedly heavy and hard to handle.

There are 4 important natural rock fertilizers. Rock phos-
phate and colloidal phosphate respectively contain 30 to 50
percent and 18 to 30 percent phosphoric acid. Granite dust
yields 3 to 5 percent potassium, while greensand, originally an
ocean deposit, contains 6 to 7 percent. Since phosphorus has
been called the “master key to agriculture,” its lack can cause
low crop production. These mineral fertilizers are essential
for top results in the garden patch.

Ground to a fine powder to speed and ease release of its
nutrients, rock phosphate does particularly well on acid soils
and, combined with raw animal or green vegetable manures,
is a most effective fertilizer. This is due to a reciprocal action
which makes the nitrogen in the manure more available to
the plant while the acids work on the rock, making its phos-
phorus more assimilable by as much as 200 percent.

The potassium in granite dust-a slow working and long
lasting fertilizer-helps carry carbohydrates throughout the
plant’s system to form strong stems and fight disease. It im-
proves the keeping qualities of fruit, is essential to cell divi-
sion, while it reduces the plant’s water needs and helps it to
utilize pitrogen. Some granite dusts contain 11 percent pot-
ash.

Commercially processed “fortified” granite dusts are now
available, sold as complete natural soil conditioners. Produced
on a large scale in the region where they are abundant and
packaged, they are then distributed on a nationwide basis.
Just such a product comes from Georgia where the raw
granite juts up out of the ground, and 10,000 chicken egg
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farms are common. The product is a combination of the
chicken droppings and pulverized granite, colloidal phosphate,
ground meat scraps, and humus composted and heated to 160
degrees, then allowed to cool off gradually. A Pennsylvania-
made product combines such organic materials as blood meal,
castor pomace, fish meal, cocoa bean shells, phosphate rock,
greensand, and seaweeds. It is packaged and marketed in 4
different blends., for maximum effectiveness with different
soils and growing problems. These commercial fertilizers or
additives may be combined with the gardener’s own home-
made compost or applied separately.

Greensand, containing about 7 percent potash, is an excel-
lent soil builder with the ability to thin dense, clayey textures,
and also to fatten loose, sandy aggregates. It absorbs and re-
tains large amounts of water, contains plenty of trace ele-
ments, may be left on the surface as a mulch, used in the
compost pile, or tilled under with other nutrients. An under-
sea deposit. greensand has up to 50 percent silica, 23 percent
iron oxide, and 7% percent magnesium,

Once in short supply, greensand is now mined and pro-
cessed in New York, New Jersey, Maryland and Ohio, where-
ever the deposits exist, then packaged and distributed over a
great part of the country. To these marine sources of soil fer-
tility and texture must be added the new material called hu-
mate, which is abundant along the Florida coast and the Gulf
of Mexico.

What about composting?

Composting is almost, but not quite, perpetual motion vut
to work on the homestead, because what you take from the
land is later returned. But there’s more to the problem—com-
posting is the only safe way to dispose of municipal wastes.

Municipal sludge, packaged and sold by many communi-
ties, is even given away for the hauling in some. But make
sure that the sludge you use has been subjected to microbial
decomposition. Such material has a pH of 5 to 6 and assays
at about 3 percent nitrogen. It is especially recommended for
use on new and old lawns, trees, shrubs, and considered an
economical way to replenish the soil. Find out if your com-

munity makes it available, it’s a good way to build soil fer-
tility.
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Gardeners report improvements in home
composting methods

But the organic gardener is a self-reliant individualist who
does his own composting. Recent reports from our readers
stress experimentation which results in improvements in qual-
ity, quantities, and time consumed. Microbial action is more
complete, achieved in less time, and with less work. In last
year’s April issue, F. W. Bassett reported how he obtained
“Continuous Compost Without Turning” by getting his pile
up off the ground — one full foot in the air. Improved circu-
lation of air completely matured the pile.

Then in the December issue, Frederick J. Barnett reported
from “Down-Under” Australia that he had made a revolving
composter-digester which continuously aerates the churning
mass by forcing air through a hollow shaft pierced with 32
holes. A reversed vacuum cleaner, geared to the turning
mechanism, drives the air to very center of the pile, while
bacterial action brings the inside temperature up to 160 de-

grees. Total cost of the homemade apparatus, he reports, was
$8.50.

PERCENT OF N-P-K IN
ORGANIC MATERIAIS

Material N P K
Brewer’s grains (wet) 90 S0 05
Ground bore, burned 34.70
Cocoa shell dust 1.04 1.49 2.71
Coffee grounds

(dried) 1.99 .36 67
Cottonseed 3.15 1.25 1.15
Cottonseed meal 7.00 2.5 1.5
Fish scrap (red snapper) 7.76 13.00 3.8
Hoof meal and horn dust 10.00 1.50
ning crab (dried and ground) 10.00 .26 .06
Lobster shells 4.60 3.52
Molasses (residue) 70 5.32
Seaweed (Atlantic City) 1.68 75 4.93
Wood ashes 1.00 4.00
Blood meal 15.00 1.30 J0
Bone meal 4.00 21.00 20
Tankage 6.00 8.00
Rabbit manure 24 1.4 0.6

Hen manure 1.1 0.8 0.5
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Sheep manure 0.7 0.3 0.9
Horse manure 0.7 0.3 0.6
Duck manure 0.6 1.4 0.5
Cow manure 0.6 0.2 0.5
Pig manure 0.5 0.3 0.5
QOak leaves 8 35 A5
Pear leaves Vi A2 4
Apple leaves 1.00 15 35
Raspberry leaves 1.35 27 .63
Vetch hay 2.8 75 2.3
Alfalfa hay 2.45 S5 2.10
Immature grass 1.00 S 1.2

Appiying compost and organic fertilizers

This brief discussion of the availability and varieties of or-
ganic fertilizers would be incomplete without some mention
of the best ways to put them to work. Here are some practical
ways recommended by experienced gardeners:

1. Spreading the fertilizers in the seedbed before planting

2. Sowing them along the seed row during planting

3. Setting fertilizers in or around the hill before or at plant-
ing time :

4. Applying fertilizer along the plant row during the grow-
ing season,

Rate Per Acre, in Pounds

250 500 750 1000 1500 2000
127 9 o2, 1 b, 1%lb. 241, L%21b. 4% 1h.
157 12 oz. 1%, 2 Ib. 2%Ib. 4 1b. 5 Ib.
18" 14 oz. 1¥%Ib. 2. 3 b, 5§ b, 6%l
24” 1 b. 2 1b. 3 1b. 4%1b. 61b. 9 Ib.
30" 1alb. 2% 1h. 33, 5%1b. 8%Ib. 11 Ib.
36" 1% 1b. 3%Ib. 4%21b. 7 1b. 10%%0b. 1314 1b.

Amount of Fertilizer Per Row for Various Rates of Application
Approximate amounts per 100 feet, for rows different distances apart

Spreading fertilizer in the seedbed before planting raises the
general fertility level of the soil. Done annually, it may also
be supplemented with subsequent top-dressing or side-dress-
ings. It's good practice to mix it into the soil by raking, disk-
ing, or rotary tilling.

Sowing fertilizer in a narrow furrow at planting time puts
the nutriments close to roots, making them readily accessible,
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Fertilizer should be placed deeper then the seed, but we put
matured compost all around the seed, sometimes literally
planting the seeds in it. Placing fertilizers around hills at
planting time is good for widely spaced plants. The fertilizer
should be kept 2 to 3 inches away from the seed and 1 inch
deeper. When we've got enough, we use compost as a mulch
around the hills, or work it into the soil at seed level.

Fertilizers applied after growth has been made should be
set in furrows 3 inches deep— 2 inches if the plants are small.
The furrow is then filled with soil and moistened by sprink-
ling. When we use compost, we merely distribute along the
row, leaving it as topdressing and muich. If you plan to use
fertilizers and are not sure about amounts, the accompanying
chart should be consulted.

Materials for mulching and composting are practically in-
terchangeable. You can get all the leayes you want or need
for making leaf mold, for composting, and for mulching. If
you've got the room, keep two piles of everything—wood
chips, sawdust, corncobs, hay, and crop residues of all kinds.
All of these materials are free for the hauling and asking, as
are the contents of the family garbage pail which should
always — but always! — go into the compost pile or worm
pit. And finally, there are the commercial, mass-processed
organic fertilizers, mulches, and soil conditioners.
—MAURICE FRANZ

5. Where to Buy Organic Fertilizers
and Mulches

We went shopping for organic fertilizers and mulches one
wintry day so we could tell you what’s available right in your
own backyard even on one of the most unlikely days of the
year.

We wanted to find out what you can buy, how far you may
have to go 0 get it, and just how hard it might be to get some
preity scarce items—seakelp and bagasse, for example. This

is what we found out.
Nowadays everybody stocks organic materials

We covered about 100 miles, fanning out in a 25-mile
radius from our Emmaus, Pennsylvania editorial offices, stop-
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ping at two feed mills, three garden supply shops, a flower
shop with an attached greenhouse, and two dealers who
specialize in organic supplies But we found that nowadays
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ditioners right along with the chemical stuff. All you ve got to
do is ask and, not only do they know what you're talking
about, they’ve got it, and at a price that’s competitively right.
The moral of the story is that you can get all the organic
supplies you need for the garden and homestead.
These are some of the places we deliberately passed up

although we knew we could get all the free materials we
could use:

1. The feed mill that gives you all the free ground corn-
cobs you can haul away

The city dump that lets you iake all the leaves you want
The brewery that keeps spent hops in the yard—ifree for
the taking

The lumberyard with a sawdust shed that’s handy for
backing into

The city sewage treatment plant that fills your truck
with siudge for $1 a load

W

A

We passed these places on the road—didn’t have to detour
—but didn’t stop because we were on an “organic shopping
spree.” Regarding that argument, “It’s hard to get organic
materials,” we can oaly stress that we .could have made 13

calls within ocur self-imposed 25-mile radius instead of a
mere 8.

Plenty of organics at garden supply center

Qur first call at a real “old country” garden-supply store
revealed a good variety of meals—blood, bone, and cotton-
seed—oplus cocoa bean shells, shredded pine bark, and a soil
amendment and mulch called TURFACE which was new to us.
Technically described as a “montmorillonite clay,” it seems to
be Mississippi River mud which has been heat treated at high
temperatures to resist decomposition. List price for a 50-
pound package is $3.38.

Second call, 3 miles away, was at a high-pressure farm
co-op and feed mill with a quickly spotted display of chemical

fertilizers and sprays, and a really impressive display of farm
power tools of every kind and size.
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But when we said, “Organic fertilizers, bone meal, blood
meal, cottonseed meal,” the man behind the counter asked
briskly, “How much do you want?” He also had cow manure,
sheep manure, raw limestone, and soybean meal. When asked
about mulches, he offered to sell us Canadian peat moss,
cocoz bean shells, sphagnum moss, and shredded pine bark.

Next call, at the garden supply center of one of our largest
national retail distributors, was something of a disappoint-
ment, because this is a seasonal-minded chain store operation.
But they had 5 pounds of cow manure for 69 cents.

On the way to the following call, the flower shop and
greenhouse, we passed the city dump, the sewage plant, the
brewery, and the lumberyard without stopping. The woman at
the flower shop apologized “for our poor supply” but had
sphagnum moss, peat moss, and cocoa bean shells available.
Like -the man at the big chain store, she urged us to “come
back in the season; we’ll have everything you can use.”

Lots of mulches at couniry feed mill

The next visit, a good-sized country feed mill, was perhaps
the most rewarding call of the day, because the inventory of
mulching materials was unexpectedly wide ranging. The man-
ager and his young assistants knew exactly what we were talk-
ing about and frequently anticipated our next questions. They
stocked and willingly displayed huge bales of bagasse, minced
sugar cane residues, from Louisiana, and pine planing mill
shavings from Maine. This was well packaged organic merch-
andise, designed from the eye-appeal point of view to com-
pete with other mass distributed products.

More than anything else, the freshness of the packages and
the obvious care taken in their presentation showed that there
is an organic market, and that the suppliers are both con-
scious of it and mean to reach it.

The same feed mill also stocked ground corncobs, crushed
granite, Canadian peat moss in 6-foot bales, crushed lime-
stone, cow manure, and cottonseed and soybean meal. Bone
meal was in short supply, available only in 10-pound bags.

Nearby, in a small garden-supply shop, the dealer reported
Le would carry a fuller inventory of organic materials “as
soon as I know what they want.” Meantime, in January, he
stocked Canadian peat moss, cocoa bean shells, and two
organic fertilizers which are distributed nationally.

A few miles away we stopped—just for the record—at a
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local organic researcher who composts coffee grounds, selling
the product in 50-pound bags, for $2. Its name is CINAGRO,
Which is OrRGaNic spelled backward.

Last stop, 27 miles away, at organic supplier

The last stop of the day was a bit distant, 27 miles away.
But we wanted to see Paul Degler who makes a specialty of
dealing in organic fertilizers and mulches. (See Appendix for
address.) He has been supplying us for years, keeps a very
complete inventory at all times, and we wanted to check on
what we had possibly missed elsewhere. While Degler had
just about everything you would need to run an organic
garden and homestead, it should be stressed that visits to per-
haps three other dealers nearer home would give you all the
materials you need.

We also noted complete organic fertilizers which, although
processed regionaily in Georgia and Pennsylvania, are distrib-
uted nationally. There was also Sea Born, 2 Norwegian sea-
weed meal product, packaged in 100-pound sacks.

It may be helpful to list here some of the products he
stocks in eastern Pennsylvania.

blood meal
feather meal

bone meal
cottonseed meal
ground granite
colloidal phosphate
rock phosphate
dolomitic limestone

The organic gardener has opened up a new market, and
that market is being supplied, catered to, and courted increas-
ingly.

Don’t worry about a shortage of organic supplies, there’s

more than enough to go around.
~—MAURICE FRANZ
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6. Getting Humus into the Soil

There are two ways to get humus into the soil, you can
put it there, or you can grow it in. Which is best for you?

The method depends on the kind of place you have, where
it is, now big, and the kind of soil you have to work with. To
maintain soil fertility, texture, and structure, you can spread
compost, animal and vegetable manures, and then work them
under. But if your soil is extremely poor, too much sand or
clay, you should consid: green manuring or cover cropping
seriousiy.

Sheet composting is an efficient, quick way to add organic
material to the garden patch. Instead of being composted in
heaps, materials are spread directly over the planting area and
turned under with a rotary tiller. It provides a highly concen-
trated organic mixture of animal manures, crop residues, rock
minerals, and soil which creates a balanced condition for
healthy, vigorous plant growth.

Down in Florida, “where spring is fall and the end of the
growing season is June,” Jeanne Wellenkamp follows a pro-
gram of “sheet composting combined with organic minerals
and green manuring.”

First, year-old chicken manure is combined with granite
dust, phosphate rock, and bone meal “in amounts determined
by the crop that will follow.” These are worked into the soil
at the same time, weather permitting. Otherwise they are
worked in singly.

About July 1, a nitrogen-fixing legume, sesbania, is planted
as a cover crop, 30 pounds of seed to the acre. Six weeks
later, about August 15, “when this green manure has shot up
to 8 to 10 feet and is beginning to bloom, it is cut down,
chopped and plowed in.” In 3 weeks the fields are ready for
cultivation and planting.

In the meantime, Mrs. Wellenkamp notes, “the earthworms
have been having a field day for themselves and millions of
them are propagating in the sweet sesbania compost.”

Up in Needham, Massachusetts, Jerome Sisson likes sheet
composting for another reason, “it’s a one-time operation that
doesn’t call for the periodic all-summer attention required in
maintaining a compost heap,” he writes. “Besides saving time
and effort, the spread-and-turn-under system allows the gar-
dener to make direct, soil-enriching use of many materials—
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| probably more than he would process into compost,” he
| stresses.

| Two different systems of sheet composting are used by Mr.
| Sisson. First, he spreads weeds, manure, and other organic
| materials over the garden and ficld where they are worked
into the soil to decompose. Second, he spreads “about 8 cubic
yards of giound icaves over my 30-by-30 garden where they
lie 1 to 2 inches deep.” After spreading a generous applica-
tion of ground limestone, he works them i- * ‘horoughly with
a rotary tiller, and then I leave the rest to Mother Nature.”

What about garbage—and the compost pile?

But the now classic compost pile cannot be either ignored
or neglected. Maybe it does take longer to make finished com-
post this way, 14 days with considerable turning, and then
maybe you do have to haul it away and spread it. But in the
summer’s greatest heat, we have made good, usable compost
in 6 days with our open-hearth composting technique. The
_ trick is to raise the pile off the ground, with about 12 inches
_of space under it. Convection does the rest. As the heap heats
_in the blazing sun, cool air is sucked in at the bottom and
~ pulled up through the pile, aerating it completely.

This rapid conversion of compostable material permits us
not only to make good and full use of our kitchen garbage, it
also allows us to maintain a schedule of successive midsum-
mer and late summer plantings. Into the new planting rows
or into the second plantings, go spadefuls of compost with the
seeds or seedlings to give them a good start. We like this sys-
tem which gives us late tomatoes and corn, and also side-
dressings and booster feedings right through the summer.

As for the garbage, since it is necessary to any organic gar-
dening program, don't treat it as though it were a nuisance.
Mix it with straw, hay, wood chips, sawdust; get it into your
compost pile, and put it to work out in the garden rows!

It's an old trick, using garbage on **hard spots”

Kitchen wastes are a good supply for our compost, but out
in Michigan, Marilyn Pearce also buries garbage directly in
the paths of her garden. “Lifting up the spoilcd hay mulch
which covers all the pathways, I dig a hole and bury some of
the kitchen wastes,” she writes. The mulch is then replaced
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and she leaves her “small shovel right in place to know where
to dig next time.”

Come spring, compost is placed “all over the garden which
we work into the soil with a rotary tiller. By now the former
sand we began with has turned into rich-looking soil,” she
notes, “a pleasure to dig into with your hands.”

“Ovrganic cores” beot harsh Texas conditions

Another organic gardener, Fred L. Christen writes from
Texas that “hardpan is what the building contractor leaves
after he is finished with his heavy equipment.” Confronted
with such a situation, Mr. Christen bought a 6-inch posthole
auger and started to plant in 2-foot—deep holes filled with
“organic cores.’

Each hole was filled with “a mixture of compost and un-
composted organic materials,” watered down to drive out the
air, and then a plant was set down right on top. Only organic
material was used to fill the hole, and the removed soil was
“thrown on the compost pile for the worms to aerate.”

The results, he reports, were “spectacular.” Although it was
one of the hottest Texas summers on record, *“38 days
reached 100 degrees or higher,” the peppers and tomatoes
thrived, and insects were “only a slight problem.” When he
checked out the root systems at the end of the season, he
found them “healthy and husky, ample testimony to how well
the method works!”

The “hole method” was also used to save peach trees,
writes an Oklahoma hardpan gardener, Mrs. Marjorie Bing-
ham. Although they were badly stunted, the trees responded
tc holes dug around them and filled with fresh cow manure.
“The results have been wonderful,” she notes, adding that the
“hardpan presents such a barrier to roots that very little
growth occurs unless it is broken.”

Cover cropping saves manure

‘The Binghams also report that the “first cover crop pianted
was =0 scant that it was scarraly worth turning under,
although one of our first purchases was a rotary tiller which
has since proved invaluable.” However, by continuing to plant
cover crops, and practice green manuring and sheet compost-
ing, “the soil gradually improved.” The Binghams estimate
they have spread about 40 tons of manure and litter on the
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orchard and garden. Manure, which at ﬁrst “seemed almost a
must lﬂ oraer to start pl'O(lllCIlOIl, lS e mnger reueu on to
maintain soil fertility. “We always have a winter cover crop
such as rye and vetch,” Mrs. Bingham reports.

The advantages of green manuring your garden plots are
many and thev add up to better crops because it encourages
'a normally functioning soi microbial life, Here they are:

ADDING NTTROGEN to the soil for use by productive crops

INCREASING FERTILITY by mobilizing minerals and build-
ing up nﬂmnip matter

REDUCING LOssEs caused by erosion
IMPROVING PHYSICAL CONDITION of the soil, thus per-
mitting a more efficient use of piant nutrients

CONSERVING NUTRIENTS by cutting down losses caused
by leaching.

S“hi" -

Hairy vetch is the “most dependable” green manure crop,
writes T. Hayden Rogers and Joel E. Giddens in their joint
USDA article, “Green Manure and Cover Crops,” In a 6-year
planting experiment conducted in Alabama, vetch was su-~
perior to commercial nitrogen fertilizer. Other studies revealed
that the “residual effect of vetch preceding corn in a cotton-
corn rotation was equivalent to 214 pounds of seed cotton.”

Green manure crops may be used with considerable suc-
cess in rotating vegetables, the authors report. Green manure
“increased the yield of potatoes an average of 53 bushels an
acre” in experiments conducted over a period of 16 years in
Maine. When the green manure crop was removed, “the yield
of potatoes was reduced 38 bushels.” Greer: manuring is quite
profitable from the commercial aspect. “The average value of

the organic treatment on all vegetables studied was $135 an
acre above costs.”

Your choice

By now it should be fairly obvious that what you do to
maintain soil fertility and structure in your garden is up to
vou and depends on what you’ve got to work with in terms of
soil and the weather conditions that prevail in your area. In
any case, use what is abundant and cheap locally. Grow a
cover or green manure crop, sheet compost, bury garbage or
compost to break up hardpan. Do them all, but do what con-
ditions demand and then check results honestly and carefully!
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And, if you really want to add humus, don’t forget to

mulch. It also puts humus in the soil, which is dragged down
by the worms and broken up into layers, just like on the forest
floor, below the mulch. Also, plant some deep-rooted annuals
for show and soil improvement. Their roots aerate the soil

and, after they die, turn into humus down in the deeper top-
soil and subsoil.

7. Fertilize Organically and
Forget the “Numbers” Complex

Fertilizing garden soil with organic materials is a simple
job, except perhaps for the person doing it for the first time.
For example, take the case of Mr. J. D., an organic gardener
from Louisiana. He’s just had his soil tested by the State Uni-
versity and was advised to use 800 pounds of 8-8-8 per acre.
He writes: “Since I'm gardening the organic way, and don’t
want to use commercial fertilizers, I thought of the following
substitutes that I can easily get: cottonseed meal. (7 percent
N, 2-3 percent P, 1.5 percent potash), phosphate rock (30
percent P), and wood ashes (1.5 percent P, 7 percent K).
How many pounds of each should I apply to equal the ferti-
lizer amount in 8-8-87”

Like so many other organic growers, Mr. D. has a gond,
clear idea of what materials to use and where to get them.
His main trouble, as we see it through,. is that he’s suffering
from a “number” complex. Because some expert told him to
use 8-8-8, he’s going to struggle to match it—only with or-
ganic fertilizers instead of chemical. Aside from the needless
mental activity {perhaps even anguish) caused by this com-
plex, there are other disadvantages.

First, it’s often difficult to equate the organic ratio with the
chemical one. The results may be that the “new” organic gar-
dener may say that the organic method is difficult or con-
fusing.

Secondly, and perhaps the most common troubie, a lot of
gardeners and farmers make the big mistake of not using
organic fertilizers heavy enough on their first applications.
We found this to be true time and again. Advertisements of
chemical companies who have just come out with an expen-

sive fancy mix or super blend may advise applying at the rate
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of 200 pounds per acre, or a pound or two for the whole
vegetable garden. Then when the organic grower wants to
convert, he still thinks of such applications.

Fertilizer program for you

That's what harm the “number” complex can do in terms
of worry, confusion, and inefficiency. Our advice to Mr. D.
of Louisiana (and every organic gardener and farmer worry-
ing about chemical ratios) is to forget about the numbers,
and concentrate on a long-range fertilizing program. Once
you do this, you'll find yourself growing better plants, and
sleeping better too.

Soil tests are a valuable guide to all gardeners and farmers,
as they will indicate when and how to increase fertilizer appli-
cations. At first, these tests will show what elements are
needed most; future tests will tell how well your fertilizing
program is working out. But when these results are accom-
plished by suggestions for chemical fertilizers, don't feel you
must come up with the exact mixture in organic fertilizers.

Now here are some general recommendations for making
the best use of organic fertilizers.

Nitrogen Sources. For vegetable gardens, pastures, etc., we
believe cottonseed meal is one excellent source of nitrogen.
The price is somewhere between $4.50 to $5.50 per 100
pounds. When you consider what you are getting in the meals
compared to nitrate of soda which costs only a little less, you
are definitely better off using the meal. General early spring
application rates are 200-300 pounds per acre or heavier de-
pending upon conditions, 5 pounds per 100 square feet for
flower and vegetable gardens, and the same rate for lawns.

Blood meal, costing about the same as cottonseed meal, is
quicker acting, as its nitrogen is readily available. (It’s also
useful for keeping rabbits from eating young plants in the
garden.) Fish meal is another good N source, especially for
corn (about two pounds per 60-foot row). Generally speak-
ing, with all organic fertilizers, use those Wthh are easilv
obtainable in your area.

Phosphate Application. One thing a farmer or gardener
must remember: to get best resuits, you must have your phos-
phate level built up along with your organic matter. The
normal supply of phosphate in our virgin soils averaged about
1,200 pounds per acre. In many areas, this level is now down
to 125 pounds per acre.
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The trouble of “too light applications” often pops up with
rock phosphate. After a soil test shows a phosphorus defici-
ency, the new organic grower may continue to apply less than
500 pounds per acre, only substituting rock phosphate for
superphosphate. It is impossible to build up the phosphate
level with this application.

When we recommend phosphate to a farmer, we want him
to use 1,500 to 2,000 pounds per acre on his first application.
Say the phosphate cost him $34 per ton. If he is on a four-
year rotation, that figures out at $8.50 per year for phosphate.
Then follow this up on each rotation with 1,000 pounds plus
crop residue and you're increasing the mineral content as well
as the fertility of your soil. Many farmers go by the rule:
“Feed your phosphate to your clover, feed your clover to
your corn, and you won’t go wroag.”

Tests with different crop rotations at the University of Illi-
nois showed that corn, beans, and clover did just as well on
applications of rock phosphate as superphosphate, The work
also revealed that a four-year rotation of corn, soybeans,
wheat, and legume hay uses fertilizers more efficiently than a
two-year rotation of corn and soybeans.

Adding Potash. Potash is another element deficient in
many soils. Green manuring with deep-rooted crops like sweet
clover and alfaifa, helps to restore potash to depleted land.
Greensand and granite dust applied at from 1,000 to 2,000
pounds per acre will definitely help correct the problem.
Many farmers feed phosphate to smail grains and greensand
to their corn. Many we know use 500 to 1.000 pounds per
acre through the corn drill when they plant and are harvest-
ing 100 bushels per acre.

The suggested amo.nts for applying the rock powders—
colloidal or rock phosphaiz, greensand and granite dust—in
the garden are the same: spread about 10 to 15 pounds per
100 square feet. In fall or winter, you can spread it right on
top of the ground. In spring, dust a mixture of phosphate and
potash (equal amounts) in the row; mix a good handful in
around plants such as tomatoes, cabbage, etc. The following
year, use in the row only. In this way, you're returning more
than what you drew out the previous year.

Other recent experiments at Illinois showed that a single
application of potash per acre—applied ahead of either corn
or wheat in a four-year rotation of corn, soybeans, wheat and
mixed hay—is just as effective as split applications on both
corn and wheat. Therefore, growers can save time and money
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by applying the full amount of rock potash once instead of
two or three times in a rotation.

One caution about liming: never assume that your soil
needs tons of limestone. Always test first to see what is
needed. Sample both the topsoil and subsoil to get a correct
answer. If vou do need lime. use dolomite limestone for the
high magnesium content of this rock,

Disregard the numbers

When vou want to add nitrogen to your soil, take your pick
of tankage., manure (fresh or dried). homemade or commer-
cial compost, sludge, any of the vegetable meals as cottonseed,
linseed. soybean, or peanut. Because of the high nitrogen con-
tent of blood meal and dried blood (12 to 15 percent), use
these materials more sparingly.

_For phosphate, you have your choice of rock or colloidal
phosphate. bone meal, and some materials named above as
dried blood the meals, and manure. Natural potash sources
include granite dust. greensand marl, wood ashes, cocoa shells,
kelp. and manyv plant residues.

All these materials can be worked into the soil in spring or
fall. topdressed around growing plants. used as a mulch, or
added to the compost heap. Keeping a higch humus content in
your soil means that many of these fertilizers will be more
readily available as well as stay available over several years,

A variety of organic fertilizers are available at local garden
supply stores, feed mills, farm cooperatives, etc. Most often,
a few phone calls will tell you where to obtain all you need.
If you have anv difficulty locating sources of natural rock
powders or anvthing else. write to organic fertilizer advertisers
for the names of dealers nearest you.

Whether vou're just beginning as an organic grower or are
a veteran of many years you needn’t fret about formulas or
converting chemical mixtures to organic ones. Qur advice is
follow the general recommendations for amounts to apply and
be assured that your soil (and plants) will make the best use
of them.

8. Natural Mineral Fertilizers Get Results

Although they are considered mainstays of organic garden-
ing and farming, natural rock fertilizers have heen more or
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less neglected by the average gardener. This oversight should
be remedied because natural rock fertilizers furnish ample
supplies of phosphorus and potash without which no plant can
grow successfully, attain a ripe maturity, or reproduce its own
kind.

Of equal organic significance is the fact that natural mineral
fertilizers put these essential nutrients into the soil gradually,
literally over the years, so they are absorbed as the plants
need them. And because there is no “feast or famine,” the soil
and plants are in sound balance and the soil structure im-
proves as the nutrients are released.

There are four important natural fertilizers. Two of them,
rock phosphate and colloidal phosphate, respectively contain
30 to 50 and 18 to 30 percent phosphoric acid. Granite dust
and greensand, which originally was an ocean deposit, yield
3 to § and from 6 to 7 percent potassium respectively.

The basic importance of these elements cannot be over-
stressed. Their available presence in the soil is absolutely
necessary to successful gardening and farming. Phosphorus
has been called the “master key to agriculture” because low
crop production is due more often to a lack of this element
than any other plant nutrient.

Potassium is almost as vital to the well being of the plant.
Root and tuber crops require enormous quantities of potas-
sium, while its sufficient availability insures plump kernels in
grains and good straw structure.

What do these facts mean to the average gardener? Just
this, he isn't going to grow the kind of organic foods he wants
and needs unless he pays strict attention to a sound rock
fertilizer program. For real results in the garden and field, we
must fertilize the soil with both phosphorus and potassium.
Let’s start with the phosphates.

Rock phosphate

Rock phosphate is a natural mineral, ground to a meal or
dust. In recent years, it has been reduced to a fine powder to
facilitate release of its nutrients in the soil, It does particularly
well on acid soils, and we will see that, combined with raw
animal or green vegetable manures, it is a most effective
fertilizer.

It has been determined that, due to the reciprocal action
of the manures and phosphate powder, the fertilizing avail-
ability of each agent is increased when they are mixed to-
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gether. The manures ripen more quickly and the nitrogen in
the manure is absorbed more readily by the plant. The manure
acids correspondingly work on the phosphate rock, making it
more assimilable.

A series of experiments conducted in the Soviet Union re-
veal that soil fertilized with phosphate rock mixed with fresh
manure vields 60 percent more potatoes; 158 bushels per acre,
compared to 97, When the manure and phosphate rock were
not mixed, but applied separately, 145 bushels were raised.
It has been estimated that combining the phosphate and ma-
nure increases the availability of the phosphorus to the plant
by 150 to 200 percent.

The next step is to mix phosphate rock and manure. Re-
ports on the value of this extra procedure are lacking, but it
is almost self-evident that the same benefits which derive from
mixing phosphate and manure may be obtained. In any case,
the experiment of mixing the two rock powders, phosphate
and pranite, with animal or vegetable manures should be
made. The successful outcome means the creation of a com-
plete organic fertilizer of augmented nutrient availability.

Colloidal phosphate

This is also a natural mineral product, found chiefly in
Florida in sedimentary deposits of soft phosphate with col-
- loidal clay. It is also obtained from ponds which occur where
phosphate rock is mined hydraulically., It contains 18 to 25
percent phosphoric acid, and vou should apply 50 percent
more than you would with rock phosphate.

Rock Fertilizers—Application Rate Pounds Per Acre

Rock phosphate ..o 1,000 Ibs.
2,000
Colioidal phosphate .....ooeeeeeeceeec e 1,300 Ibs.
2,300
Granite dust oo eeeaeeeee 4-8.000 1bs.
Greensand .. eeees 4,000 1bs.
Basalt ..ot eer e eereseeens 5,000 1bs.
Diabase . ... eenaee 10,000 1bs

Potassium from granite dust

The value of potassium is indicated by its position in the
scale of nutritional values; it is the third major plant food. It
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helps carry carbohydrates throughout the plant system, forms
strong stems, and fights disease. It improves the keeping
quality of fruits; aids in the production of sugar, starches,
and oils; reduces the plant’s water requirements; is essential to
cell division and growth; and helps the plant utilize nitrogen.

Granite dust is an excellent source of organic, slow work-
ing potash. Its potash content varies from 3 to 5 percent, but
granite dust has been obtained from a Massachusetts quarry
with a potash content of 11 percent.

The potash-bearing minerals in granite dust are the potash
feldspars and micas, the latter containing the most readily re-
leased potash. Small amounts of trace elements are also pres-
ent. Two tons of granite dust should be applied to the acre.
However, as noted under the rock phosphate section, we be-
lieve granite dust should previously be mixed with the ma-
nure-phosphate combination, spread, and then turned under.
This should be done in the spring, before planting, when you
would normally start working the land. Smaller applications
cail for 20 pounds toc 100 square feet and 200 pounds to
1,000 square feet of this complete fertilizer.

Greensand—product of the sea

Greensand or greensand marl contains more potash than
granite dust; 6 to 7 percent compared with 3 to 5. Being an
undersea deposii, it contains most if not all of the elements
which are found in the ocean. It s an excellent soil builder.

Superior deposits of greensan! contain 50 percent silica,
18 to 23 percent iron oxide, 3 to 7Y% percent magnesia, and
small amounts of lime and phosphoric acid.

Greensand has the ability to absorb large amounts of water
and providss an abundant source of plant-available potash.
Its minerals or trace elements are also essential to plant
growth. Because it is versatile, it may be applied directly to
the plant roots, left on the surface as a combined mulch-
compost, or used in compost heaps to stimulate bacterial ac-
tion and to enrich the heap. Once again, combining it with
the manure-phosphate rock mixture should be seriously con-
sidered, if not put into actual practice.

Summing up—in general

Don’t be afraid to use relatively large amounts of natural
minerals. They are slow working and cannot burn young
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plants. If the soil is alkaline, increase the amount of manure
either in the mixture or put it directly into the ground before
applying the mixture.

Rotating crops and growing legumes, will also reduce an
alkaline condition. But if you apply rock phosphate, remem-
ber to turn it under thoroughly s the nitrogen-fixing bacteria
growing on the legume roots can go to work on it.

Remember that plant symptoms of nutritional deficiency
arc heipful indicators, but not the whole story. When you
observe them, it is too late to correct the situation that year.
You can only plan steps for the next to prevent its recurrence.

Mixing fresh animal manures with natural mineral ferti-
lizers may well be a real advance in organic fertilizing. Based
on past experience, the various elements work reciprocally,
their interactions increasing the potency of each nutrient.
Getting this complete fertilizer into the ground promptly re-
duces nutrient-loss sharply and increases its plant availability.

In all, the use of natural minerals in combination with ani-
mal and plant manures is recommended soberly as the corner-
stone of a gardening and farming program that will extend
over the vears. You are putting vital nutrients back into the
soil where thev will work gradually and naturally to improve
soil structure and produce ripened, wholesome, nutritious
crops vear in and vear out.

Q. What's an Eaithworm Worth?

Call him a wiggler, an angleworm, fish bait, or anything
else you may choose, the earthworm is a valuable adjunct in
the soil’s expression of fertility. He digests the soil, eats it and
conditions it. Our topsoils have practically been made by
earthworms. That is why Aristotle called them the intestines
of the soil. Their castings are far richer minerally than the
soil which they ingest. It is said that an average earthworm
will produce its weight in castings every 24 hours. They bur-
row into the ground, as far as 6 feet down, aerating the soil,
making holes for rain to penetrate. They break up hardpans,
which have been created by chemical fertilizers and other arti-
ficial horticultural practices. Each vear their dead bodies fur-
nish a considerable amount of valuable nitrogenous fertilizer,
which may amount to more than a thousand pounds per acre
in a highly “organic soil.”
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An earthworm-worked soil will absorb a 2-inch rainfall in
15 seconds due to its porous consistency and spongelike struc-
ture, whereas its neighboring clay soil takes sometimes as long
as 2 hours for the same amount to sink in. Every earthworm
burrow hole is a watering tube.

These subterranean workers aerate the soil, allowing the
much-needed air to penetrate to the roots. In turn, this oxi-
dizes and nitrifies the earth. It dissolves the soil and makes it
soluble in the water that carries the food to the plant roots.
I have seen an earthworm take a fairly good-sized globule or
tiny clod of earth and watched its passage through its body.
It draws leaves and other green matter below the surface,
much of which decays and enriches the soil. Many roots use
the long tunnels as a means to get to lower levels. As these
tunnels are lined by the worms with a fertile liquid casting,
the roots benefit accordingly.

As the life of the earthworm is a bare year or two, their
dying and decaying bodies furnish a substantial amount of
fertilizer each year. The worms have a very high nitrogen con-
tent as well as a potent cil which immeasurably enriches the
soil. Some earthworm breeders, incidentally, claim that per-
sons with eczema of the hands have cured it by running their
hands in the soil of the earthworm boxes which seem to be
impregnated with this oil.

Worm castings are richest humus

Earthworm castings are the finest form of humus known.
At the Connecticut Experimental Station, it was found that
the nitrogen in these castings is almost 5 times greater than
in the ordinary topsoil, the phosphate 7 times greater, potash
11 times, and magnesium 3 times. California florists pay a
bigh price for earthworm castings. They report this material
as the best they have ever been able to secure for raising
flowers. Experts from Great Britain have estimated that in
the intensive 6-month cotton-growing season, following the
overflowing of the Nile, earthworm castings amounted to
almost 120 tons per acre. This is more than 8 times the figure
given by Darwin, and would seem to indicate an earthworm
population of about 1,500,000 an acre. Such a gargantuan
quantity of worms is made possible by the organic material
(their food), which the overflowing Nile deposits on the land.

Darwin’s figures of the number of earthworms per acre
were very conservative. In Ohio, government investigators
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found 1,000,000 worms per acre on bluegrass pasture. Here
the topsoil was over 18 inches thick, whereas in Bngland Dar-
win found the upper layer of rich soil where he conducted his
researches only 5 or 6 inches deep. Government investigators
in Oregon found earthworm populations from 500,000 to
1,500,000 per acre.

More than a thousand types of earthworms

There are over 1,100 species of earthworms, but for our
purposes we need consider only two. This group doesn’t in-
clude cutworms, which are really caterpillars, nor grubworms,
which are larvae of insects such as beetles. Neither do they
include the parasitic nematodes—threadworms or roundworms
so small that they are barely seen by the naked eye. Eelworms
are in the same class.

We are concerned mainly with two types of earthworms:
the bluish, lon: thin type, which works in the soil, and the
smaller, thicke reddish type, which lives on fresh manure
and in compost heaps. The blue, soil type earthworm will not
thrive in a compost heap, and vice versa. When a heap is
first made, no earthworms will be seen. They soon begin to
propagate (the red type), and when the heap turns to humus
they die and decay. Where incomplete compost is spread on
the land, any of the red earthworms in it will die. The blue
earthworm works on organic matter in the soil and turns it
into humus. Sometimes when a compost heap is in the final
stages, the blue earthworms may migrate into it.

Chemicals and Earthworms don’t mix

Organic matter and mineral rock fragments are the earth-
worm’s natural food. The gardener should use no other ferti-
lizers, for if he does, he will be destroying a very valuable
ally. Where strong chemical fertilizers are used, conditions dis-
tasteful to earthworms arise and their numbers decrease to
the vanishing point. Ammonium sulphate, a fertilizer exten-
sively used by farmers, is particularly harmful to these soil
workers. The U.S. government itself acknowledges this fact
by recommending ammonium sulphate as a specific where
earthworms are to be Kkilled off, such as on putting greens of
golf courses!

Many other chemical fertilizers are slowly but definitely
killing off the earthworm population. This was proven at the
research laboratory at Dornach in Switzerland, where experi-
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ments showed that earthworms did not like soil saturated with
artificial fertilizer, and if given an opportunity chose earth
fertilized with biodynamic compost, in preference even to soil
that was not fertilized at all.

Strong insect sprays containing lead, arsenic, copper, lime
sulphurs, and tar oil, etc., are even more destructive to earth-
worms. In tracts of potato-growing land where much of these
sprays are doused periodically on the land, nary an earth-
worm can be found. What is equally as bad is the fact that
much of the bacteria population is adversely affected. The re-
sult is that the soil becomes almost sterile, and the farmer is
working in a dead medium. Therefore, each succeeding year
requires the use of progressively more spray and more chem-
ical fertilizer to get the necessary yield.

Likewise in vineyards or orchards which have been inten-
sively treated with sprays for many years, no earthworms are
to be found. In such places, the earth becomes hard packed
and extremely difficult for cultivation. Bird life will move
away because of the lack of its usual food, the earthworm,
and the land will suffer further because birds destroy fabulous
amounts of noxious insects and their larvae.

“Bacteria fest” shows worm's value
The boring into the soil of earthworms increases the

porosity and aeration of the soil. This is of great aid to other

kinds of soil life, such as bacteria, for example. In well
worked soil, there is to be found about 600 pounds of bac-
teria to the acre. Where earthworms are absent, the bacteria
population greatly decreases, to the serious detriment of the
soil's fertility. '

Bacteria is a potent factor in the formation of humus. It
gives the soil the power to quickly digest organic matter.
Place a piece of burlap on top of the soil that is saturated
with bacteria. It will be eaten up by the soil and completely
disappear from the surface in a few months. Do the same
thing on land strongly chemicalized and sprayed. It will re-
main for years. That type of soil has lost its natural powers
of digestion. It is sterile. It is dead.

Where any one item in nature’s cycle is disturbed, it will be
found that others are automatically affected. Nature consists
of a chain of conditions, interrelated and interlocked. Remove
any one factor and you will find that she cannot do her work
efficiently and becomes less friendly to man. It never fails.

—J. I. RODALE




Compost

1. Garbage Is Gold; Compost Is Beautiful

At the very base of the organic method lies compost. In
its many forms and variations, compost is the beautiful sub-

stance which gives fertility to soil, productivity to plants, and
health to man. It is the combination soil conditioner-fertilizer
of the organic gardener, and the hub of all his gardening ac-
tivities. If you are a successful compost maker, chances are
100 to 1 that you are a successful organic gardener.

In the past two decades, there has been a great amount of
research in composting methods, resulting in the 14-day
method, sheet composting, anaerobic methods, and many
- more variations of these. Behind them all, however, lies the
original Indore method, invented by the father of organic
gardening, Sir Albert Howard. The Indore method is still the
most widely used, and is still practical and productive.

Sir Albert Howard found that by layering different organic
materials, decomposition took place more quickly and more
completely. He first placed down a 5 or 6-inch layer of green
matter, then a 2-inch layer of manure (blood meal, bone
meal, sewage sludge, or other high protein material may be
substituted), and a layer of rich earth, ground limestone and
phosphate rock. This simple formula produced a crumbly
compost, rich in nutrient value and valuable as a soil structure
builder. In further research, Howard found that a heap 5 to
10 feet wide, and 5 feet high was ideal (the length is op-
tional). He also found that decomposition was facilitated by
aeration, and so he placed pipes or thick stakes through the
pile as it was being built, then pulled them out when the heap
was 5 feet high. He then lightly pressed the entire outside sur-
face to prevent blowing, formed a shallow basin on top to
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catch rainwater, covered the entire surface with a thin layer
of earth, and left it to decay.

Organic gardeners have taken Howard’s core of compost
research and produced beautiful compost and beautiful gar-
dens. Take the example of O. A. Severance of Watertown,
New York, who transformed a completely unproductive piece
of land into a lush garden spot, all through the use of com-
post. Mr. Severance makes compost in a pit, surrounded by
a wall of loose field stone 7 feet square on the inside and 2
feet high. The wall is laid on top of the ground, and the soil
inside is dug out a foot deep.

Into this pit go hen and stable manure, leaves, weeds, gar-
bage, lawn clippings, sunflower stalks, some sod, and ground
limestone. This pit, layered according to Howard’s Indore
process, is level with the top of the stones when it is com-
pleted. Severance turns the pile in 3 weeks when he estimates
the temperature has reached 150 degrees. Four weeks later
he turns the pile again, in order to be sure all material has a
chance to get into the center of the heap where decomposi-

tion is proceeding most rapidly. In a total of 3 months, he
takes out well over 2 tons of finished compost. In this way
he can make 2 piles each season.

From experimenting, gardeners often find ways to improve
the Indore method, at least in their own gardens. Lois Hebble
of Decatur, Indiana, uses a strip composting method. In the
middle of the growing season, she lays heaps of organic ma-
terials on top of vegetable rows from which she has just
harvested early crops. The material is partially composted by
the next spring, but is not broken down enough for small
seeds, Into these rows she plants melons, squash, or cucum-
bers.

“For each hill,” says Mrs. Hebble, “I scoop out a small
hole and fill this with a shoveiful or two of garden soil, then
plant the seeds in this. Later in the summer, just before the
vines start spreading out too much, I cover the strip with a
good weed-smothering layer of old hay. By the following
spring, the soil under this strip has become mellow and
homogenized enough to plant the smaller seeds. This method
also keeps the garden crops in constant rotation.”

Other gardeners use variations of the earthworm bed, sheet
composting, mulching, pits, bins, plastic, shredding, and num-
erous devices in trying to find the best method for them. You,
too, can experiment with different methods to find your way
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of composting. But remember that the key to success is the
Indore method. Learn it well and anything is possible.

2. Helpful Hints on Compost Making

When to make compost

In temperate climate zones, autumn is generally the most
suitable time to make compost. Among the reasons for this
are:

1. Garden production is completed for the season; time
and attention can more readily be given to preparing
humus.

2. Plant wastes, leaves, and various other organic materials
are plentiful and easily available.

3. Either finished or partially decomposed compost can be
readied and applied to all sections of the garden with
minimum effort or interference and with ample time to
replenish the soil well before spring planting.

October and November are excellent for making compost
heaps or pits because at no other time of the year are plant
materials more abundant for this purpose. Garden wastes,
autumnal leaves, roadside weeds, wastes from food-processing
plants, and other materials are easy to obtain at this time of
year. Also by making the compost heap then, the compost
will be ready for use at spring garden making time.

Compost, however, can and should be made during any
part of the year. In subtropical climes, any time is best for
compost making. In the North, however, you often have ex-
tremely dry summers, when the decaying process is held up.
We recently made a pit of compost of very resistant ingredi-
ents—shredded corncobs and leaves—in the middle of the
winter, and by July it had been turned into wonderful com-
post, with earthworms doing the mixing. During the winter
warm spells, compost can be made in a pit. The pit sides keep
it warm and accelerate the decay processes in the winter. It
wouldn’t pay to assemble a compost heap in the open.

For winter composting, pile up the manure with a covering
of soil and burlap bags or canvas. Also have available, in a
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protected place, topsoil and green matter that are not frozen,
Leaves that have been gathered in the fall are excellent.

If you do have to make a compost in the open during win-
ter, choose a protected place, as on the south side of a build-
ing or wall. You could also make a protective barrier of corn
stalks tied together. An extra heavy layer of soil on top would

help, or a very heavy hay or straw mulch a few feet thick to
keep the heap warm.

What grinding does

Grinding is the key to quick composting. What grinding
materials actually does is greatly increase the total surface
area of the material. The conversion of raw organic matter
into colloidal humus is accomplished by a series of fermenta-
tions. These fermentations consume the plant and animal resi-
dues like a living fire. The finer the particles, the faster they
will be consumed. In breaking up a large particle into smaller
particles, the volume decreases so much faster than the sur-
face that in finely ground matter the ratio of surface to vol-
ume is very great. It is the large surface and relatively small
volume of the fine particles that makes it possible to make
finished compost in so short a time as from 3. to 5 days. The
same priaciple applies to the burning of such a substance as
charcoal. A large piece of charcoal may burn for hours or
even days. If the piece of charcoal is reduced to a fine dust,
complete combustion will be accomplished in a fraction of a
second with explosive force. The compost made in less time
than one week will be even better than that made over a
period of months, because there is less time for the dissipation
of valuable gases and the leaching out of essential elements.

Ventilating the heap

It is absolutely essential that the compost heap be well
ventilated so that there is a sufficient flow of gases between
the atmosphere and the interior of the compost heap. The
soil organisms which break down the plant and animal resi-
dues and convert them into compost are aerobes, i.e., they
must have the oxygen from the atmosphere to carry on their
life activities. Here is a suggestion for a simple but effective
way of ventilating the heap. As soon as the pits have been
dug or the soil has otherwise been prepared for the compost
heaps, a number of ordinary fence posts are set up and held
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in position by driving 3 small stakes around the base of each
post. The posts are placed where the ventilators are desired.
By using chalk or heavy pencil, marks can be made on the
posts 8 inches apart to serve as 2 guide in building the various
layers of the heap; 6 inches for plant material, 2 inches for
the fresh manure, a sprinkling of raw ground limestone, and
a % inch or less of good earth. When the heap has been built
to its usual height of 5 feet, the posts are pulled out to form
the ventilating chimneys. To facilitate the removal of the
posts, a board can be laid on the heap to serve as a walk, and
a cross piece nailed near the top of the post to serve as a
handle to pull out the post. The size of the ventilator is de-
termined by the size of the post used.

Where to maks compost

There are no set rules on the best place to make compost.
We know of gardeners with imagination who have set up a
composting area on their front lawns in such a way that it
added to the overall attractiveness. For the most part, though,
-~ gardeners prefer to do their compost making in back of their
lots, where the heap can be easily “disguised” in some way.

For example, on one suburban place, the home owner
chuse an area behind the fireplace alongside the rail fence at
the rear of the property. It’s just a few yards from the vege-
table patch, so it’s a simple procedure to carry weeds, plant
wastes, etc., to the pile, as well as take the finished compost
to the garden.

Just as important, whenever large quantities of waste or-
ganic materials are available, it’s a simple job to drive up the
alley at the end of the vard and dump the materials directly

onto the heap. So in that case the composting area has these
three advantages:

1. It fits into the landscaping plan without being an eye-
SOre.

2. It’s close to the source of organic waste materials and
to where most of the compost is used.

3. It’s litile work to bring in outside materials, since they
can be dumped directly from a car or truck.

There are a great many ways to imnrove the appearance of
composting areas on your own home grounds. There are
wooden bins specially designed for this purpose, where the
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slats are removable for easy withdrawal of the finished com-
post. Many gardeners we know use cement blocks, often with-
out mortaring them together, around 2 or 3 sides of the heap.
(Hay bales make an excellent “door” on the fourth side). Still
others make use of hedges to “fence off” their home fertilizer
factories.

What you decide to do depends a great deal on the size of
your grounds. If you have several acres, there’s probably little
need to think about disguising the heap; your main objective
is to choose an idea that’s accessible and large enough to make
all the compost you need.

On the other hand, if you live in a highly developed subur-
ban area with fussy neightors, you'll want to be extra careful.
Besides the camouflage techniques mentioned previously, you
might want to think about making compost in pits.

Here’s an idea which John Adamson of East Lansing,
Michigan, recently sent in, one that might suggest a solution
for your own composting problems.

T've been trying to come up with a systematic arrange-
ment for making regular use of kitchen and garden
refuse. What I have in mind are sunken dual compost
heaps, that is, two pits side by side. These are to be dug
in the rear of my garden, surrounded by shrubbery for
screening and protection. The rectangular depressions
are to be about 2 feet deep, 2 feet wide, and 4 feet long,
with wooden covers to go over them to keep the neigh-
borhood dogs from scaitering the contents, and to keep
these receptacles from filling up with snow in the winter
season. _

In a surburban area as I live in, it would not be ac-
ceptable to try to maintain my compost on top of the
ground, even with 3 framed sides. The dimensions men-
tioned would provide relatively small compost heaps, to
be sure, but half a loaf is better than none, and I can
get away with this size and also get a more rapid turn-
over than if they were larger.

The main thing to remember is that in just about every
yard, there is space for composting.

Csliecting and assembling materials

%en it.comes to getting materials for your compost heap,
the big point is to use imagination and initiative. You’ll have
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a certain amount of waste materials available without moving
off your home grounds, such as grass clippings, garden resi-
dues, leaves, weeds, kitchen wastes, and so on. If these supply
you with enough of the vegetable matter for your composting.
that’s fine. But don't feel that you are limited to just those
sources. If you need more, there are scores of places within

a short drive of your home where valuable wastes are avail-
able—for the most part free.

Using power equipment

When done correctly, compost can be made according to
the Indore method in about 3 months. The pile is turned after
6 weeks and again at 12 weeks, to allow air to penetrate all
parts of the heap.

However, in recent years, various power garden equipment
has been developed which cuts down the composting time to
as little as 10 days. Foremost among these machines are the
grinders and shredders which cut up the green matter and
manute going into the compost heap. Shredding materials can
also be done with a rotary mower by running it back and
- forth over a pile of green matter.

Without power equipment

While a great many gardeners have access to power equip-
ment of some sort, there are still many who don’t. If you're
one of the latter group, perhaps you’re wondering if you have
to give up on the idea of making “speed” compost. This is
not the case. We definitely believe that compost can be made
quickly without the use of special equipment or chemical
activators. Here’s how:

When making the compost heap, be sure to mix material
such as grass clippings, vegetable tops, weeds, etc., with ma-
terials high in nitrogen (manure, cottonseed meal, dried
blood, and tankage). Aill material should be moist to start
with, and the heap should be kept wet. A brief watering for
the first 3 days should be sufficient.

Turn the heap often. The fastest working bacteria thrive in
the presence of air, and turning the heap is the best way tc
aerate it. Initially, every 3 or 4 days is not too often. It’s best
not to make the speed compost heaps too large. Remember,
a ton of compost occupies a space only 4 feet square and 4
feet high, and will last the average gardener for quite a while.
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Adding earthworms to the compost heap has also been
found an effective way of hastening decomposition.

Improving value of compost

Many homemade composts have relatively little plant foods,
that is, a low nitrogen, phosphorus, and potash content. Yet
they accomplish a conditioning effect in the soil which is be-
yond the power of the most expensive high analysis fertilizers.
Besides increasing the soil’s water-holding capacity, improving
its tiith and aeration, compost also makes plant nutrients
aiready in the soil more available to plants.

However, there are many ways in which you can make
compost even more valuable. If testing shows that your soil
is acid, mix in ground limestone when assembling the ma-
terials. Regardless of what kind of soil you have, it will always
help to add some rock phosphate and potash, as well as other
natural mineral fertilizers. Manure and other nitrogen-rich
materials speed up the compost material, while increasing the
N content of the finished compost.

Watering and turning

When the materials are shredded in the 10-14 day com-
posting technique, it’s relatively easy to turn the heap with a
pitchfork, so you can do it as often as time permits. However,
the heap should be turned at least twice during the first 14
days.

If the materials are not shredded and you want finished
compost as fast as possible, it’s best to keep the heaps rela-
tively small so they can be turned often without too much
effort.

Regarding watering, it's especially important to have the
heap quite moist during the initial days. It’s well to have the
top of the heap sloping toward the center, so that rainwater
and water from a hose will seep down through the heap. A

good practice is to check the heap at regular intervals to
make sure the heap is always moist.

Mistakes to avoid

Most people get in trouble with their compost heaps by
making them of one ingredient. They make a pile of only
leaves, or weeds, or grass clippings and are disappointed when
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nothing happens. Last year we made a test heap consisting
only of shredded hay. Although we kept this heap moist and
turned it frequently, little decomposition took place. It’s essen-
tial to add some nitrogen-rich materia! such as fresh or dried
manure, dried blood, or compost previously made, or even a
small amount of rich soil, because the nitrogen in these ma-
terials is needed food for the decomposing bacteria.

Just as important as not letting the heap dry up, is not
keeping it in a perpetually soggy condition.

Difficulties can arise also if the compost heap is too large.
Five feet is about the right height, as it allows air to get into
every spot, provided that the heap is not too wide either (no
more than 10 to 12 feet wide at the bottom, generally not less
than 5 feet).

During the winter months, little decomposition usually
takes place in the heap because of the cold. Many gardeners
get around this by covering the heap with burlap bags or
canvas, or by even using soil.

How to tell when finished

Some people think the finished product of their composting
process should be crumbly like old leaf mold, but generally
we’re satisfied with a compost in which the straw, grass clip-
pings, and more refractory substances such as cornstalks are
broken up and have a rich, dark color.

When we apply compost, the mass is crumbly, not soggy;
very ofien, on close inspection, you can determine its origin.
Of course, if you're in no rush to use the compost, there’s no
~ harm in letting the compost break down into finer material.
For ordinary gardening purposes, this is not necessary though,
since the final decay can take place right in the ground. For
flower growing, especially potted plants and for starting seed-
lings, it’s good to screen the rougher material or to use the
finer material which develops later.

When and how to use compost

Mauny gardeners schedule their compost applications about
a month before planting, when the materials are decomposed
and rather fine. Others “double up” on their composting pro-
duction by applying it half finished, or notably fibrous, in the
fall, and allowing it to break down right in the soil. In this
way, they can make a second compost heap in the same
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space as the first and have twice as much finished compost by
the time spring comes.

For general application, the soil should be turned thorough-
ly; then the compost is added to the top 4 inches of soil.
When adding compost to growing crops, it can be mixed with
topsoil and together applied as a mulch, so the roots of estab-
lished plants will not be disturbed. This procedureis called a
tondressing of compost.

Compost should be applied annually—anywhere from 1 to
3 inches in thickness. You can get by with less, but in gar-
dening with small plots put it on heavily. As a guide, an aver-

age figure of weight for one cubic yard of compost is 1,000
pounds.

When composting trees, start about 2 to 3 feet away from
the t-unk and go to a foot beyond the drip line at the end of
the branches. First cultivate the soil under the tree; then
work about an inch or more of compost into the upper 2
inches annually.

When adding compost to your lawn, make sure that it is
finely ground, so there’s no chance of smothering the grass.
An excellent way to improve your lawn is to first use an aera-
tor to slice up the sod; then apply a thick covering of fine
compost. As an optional final step, you could use a rotary
mower to distribute the surface compost into the crevices. In

this way, the compost provides the roots with moisture and
nutrients and prevents soil from compacting.

3. A Steady Compost Supply for the
Smali-space Residential Gardener

Want the richest flower beds in town? Want an ever ready
supply of rich humus, and built-in humus beds? Want to stop
giving away kitchen garbage to the city truck? If so (and who
doesn’t), then you should try this simple, but wonderfully
efficient, composting method devised by J. J. Bartlett. He com-
bines kitchen garbage, manuré, green matter, and earthworms
into a neat, workable system, especially suited to the small-
space residential gardener.

The first step is to build or find a box (no bottom or top).
It can be of any size, but Mr. Bartlett has found that a long
narrow one is more suited to inconspicucus placement along
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fences, in front of hedges, in borders, and other small spaces.
His boxes are 4 feet long, 1 foot high, and 1-2 feet wide.

Next, pick a spot and dig a rectangular hole about 18
inches deep and just slightly smaller in dimensions than the
box, so that the box will rest firmly on the ground above the
hole. After this is done, you are ready to begin composting.
The hole is filled in layer style—Kitchen garbage, manure, and
green matter, in that order. Mr. Bartlett has found kitchen
garbage to compost faster when run though a meat grinder,
but this is not essential. He keeps. a bag of pulverized manure
and a pile of shredded green matter at the side of the box,
and each time garbage is introduced he follows immediately
with the other two layers. After each addition, he covers the
pit with a burlap bag and wets it down, then places a board
on top of the box. In this way there is absolutely no odor, nor
any pest problem.

In about three weeks when the bottom layers have decom-
posed to a great extent, introduce about 500 earthworms.
You may have to buy these, but they will be the only ones
youll ever have to buy; vou’ll soon have thousands, to use
all around the garden. These little composters will work
through successive layers, which you add to the pit, mixing
and breaking down the heap for you. Be careful, though, not
to introduce the earthworms during the terrific heat of the
initial breakdown. Heat of successive layers won’t bother
them, because they’ll remain below until the above layer
cools.

Continue this layering process until the pit is filled all the
way to the top of the box. Ther allow it to deconipose for 5
or 6 more weeks, keeping it moist. In the meantime you can
start another box.

After the first pit is fully composted, remove the compost
down to soil level, place it in several cone-shaped piles on a
large board or tarpaulin, and leave it exposed to the sun for
1 or 2 hours. The worms will have balled up at the bottom
of each pile, and can be easily removed and introduced to the
second pit. The finished compost piles may be sifted and
bagged for future use. Meanwhile, you have just created the
richest 18-inch-deep flower bed in town, which you can use
as is, or tempered down with soil—any way you like. /

Now you may begin pit number three, using the box you
have just emptied. Using this system, you'll have a new load
of compost each sixth week, you'll be able to make flower
beds rich in humus from the worst clay or sand; you’ll be
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raising thousands of earthworms for general garden use; and
you'll have done it with little trouble or expense in a small
space, with no odor or pest problem.

4. Eighteen Tons of Compost with
the Fourteen-day Method

You can make 18 tons of crumbly compost in six months,
in a space & x 4 feet! This is enough compost to put a two-
inch layer—an ample annual dosage—over 6,000 square feet
of garden area, or a space 75 by 80 feet!

How is it done? Easily—using a shredder or rotary mower
with the 14-day composting method, you begin in early
spring, making a 4-foot high heap in a space 8 x 4 feet. After
3 weeks (we have allowed an extra week for possible slow
heating), remove the finished compost—110 cubic feet,
weighing about 2 tons—and begin the next pile. By midfall—
6 months later—vyour ninth heap should be finished, giving
you a 6-month total of 18 tons.

The 14-day method has passed many trials with flying
colors. Imitially devised by an agricultural team at the Uni-

- versity of California, the method was tried first at the Organic

Experimental Farm in 1954, and since that time many readers
have reported success with it. Here is the basic formula and
procedure. This is not absolute, of course, and it may be
altered to suit your individual needs and supply of materials:

Day-to-day to two-week compost

First day. Your basic material can be one of a number:
leaves, spoiled hay, weeds, or grass clippings. To this
should be added one of the nitrogenous materials (manure
is best) and any other material available. In the editorial
experiments, equal parts of leaves, grass clippings, and
manure, with a liberal sprinkling of natural rock powders,
were found to work very weil. Remember, too, that leaves
tend 0 mat down, slowing the composting process; they
should be mixed with other material, Shred everything, in-
cluding the manure, with a compost shredder or a rotary
mower; mix materials together and place in a mounded
beap. If your materials are low in nitrogen, be sure to add
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a sprinkling of dried blood, cottonseed meal, or other nitro-
gen supplement on each series of layers.

Second and third days. By now, the heap should have
begun to heat up. If not. add more nitrogen. Bury a ther-
mometer in the heap to check temperature. Keep the heap
moist, but not soggy.

Fourth day. Turn the heap, check temperature, and keep
moist.

Seventh day. Tum it again, check temperature, and keep
moist.

Tenth day. Turn it once more. The heap should now be-
gin to cool off, indicating that it is nearly finished.

Fourteenth day. The compost is ready for use. It will not
look like fine humus, but the straw, clippings, and other
materials will have been broken down into a rich, dark,
crumbly substance. You may want to allow the heap to de-

cay furthez, but at this stage it is perfectly good for garden

How to make compost in winter

While winter winds and snow may be blowing, your com-
post heap can still be alive and hot. Many gardeners success-
fully make compost during the wintertime; following are some
ideas they've used:

Pits and earthworms. if compost is made in a pit in win-
ter, the pit sides keep it warm and accelerate the decaying
process. Even such resistant materials as ground corncobs
and leaves will be ready for soil-building use by late spring
with the pit method, especially if earthworms are used to
do the mixing. Depth of pit can be 3 feet, length and width
about 4 feet. After placing the materials in the pit, cover
them with soil, burlap bags, canvas, straw, or similar ma-
terials to retain heat and moisture for faster decomposition.

Insulating heaps. If you do make the heap above ground,
choose a protected place, as the south side of a building or
wall. You could also make a productive barrier of corn-
stalks tied together or use snowfencing as a windbreak.
Here again, an extra layer of soil on top, or a very heavy
hay or straw mulch would help keep the heap warm.

It’s even possible to insulate a compost heap outdoors

for faster decomposition. You can do this by enclosing the
heap with a larger enclosure and filling the space between
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the two enclosures with leaves, hay, straw, sawdust, er
other insulating material,

Greenhouses and cold frames. When compost can be
made in a greenhouse, barn, or outbuilding, winter com-
post making is naturally less of a problem. Some gardeners
have had fine results using a cold frame as a winter bin.
One Pennsylvania organic gardener reports that the tem-
perature inside the cold frame was as much as 50 degrees
warmer than that outside.

In any winter compost project, it's important to use as
much manure, tankage, blood bone meal, sludge, or other
high nitrogen material as possible. These will aid the heat-
ing-up process in spite of the weather.

Compost for starting seedlings

Make a mixture of 2 parts good garden loam, 1 part fine,
sharp sand, and 1 part compost. (It's a good idea to let this
mixture age for several months before seeding, so January is
about the right time to prepare it.) You may want to sift the
mixture through a 14 inch mesh screen, placing the coarser
particles in the bottom of the flat to improve drainage.

There is enough plani food in this mixture without adding
manure or other organic fertilizers high in nitrogen. Used too
soon, these can cause young plants to grow too rapidly, un-
balancing their natural growth.

Starter solution

Plant starter solutions made from compost can be a big
help in growing plants. According to Ralph Clark, extension
horticulturist from Oregon, greenhouse operators have long
made use of this method to bring their crops to a rapid and
profitable production.

The main benefit received from these solutions is that the
plant is provided with immediately available plant food. This
stimulates leaf and root growth, giving the plant a thick pick-
up after tramsplanting. These solutions are used especially on
young lettuce, tomatoes, celery, peppers, melons, eggplants,
cabbages, cauliflower, and all kinds of transplants.

Here is a recommended starter: Fill barrel or other con-
tainer ¥4 full of compost. Continue to fill container with
water, stirring several times during next 24 to 48 hours. In
using, dilute to a light amber color with water. Pour 1 pint
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around each plant when setting out, or later as necessary to
encourage growth. Liquid compost can be used at 10-day to
2-week intervals, especially when soils are not high in fertility.

Tests have shown that seeds sprout more than twice as well
when soaked in a solution of this kind. In the wild, practically
all seeds depend upon the moisture which seeps to them
through a layer of nature's compost. In soaking the seed flat,
place it in a large container holding 1 or 2 inches of starter
solution. Allow the flat to soak until its sandy surface shows
signs of dampness.

Seed flats containing mature compost and handled in thls
way seldom suffer loss from “damping-off’ of seedlings.

5. Building the Best Compost Bin

The best compost bin is the one that turns your home-
stead’s organic wastes into soil fertility quickly, cheaply, and
easily.

The materials don’t matter, but the results do. For years,
organic gardeners have been making compost bins with bits
of old wire, scrap wood, discarded lumber, old cement blocks,
and battered, secondhand steel drums. They’ve been using
whatever they could lay their hands on (free donations are
always appreciated!) to make compost bins that fitted in with
their gardening programs. Here's how they’ve been doing it
for the last ten or more years.

Three-by-three wire bin cost $4 in 1961

Back in 1961, Lyman Wood built a wire and wood bin
using scrap 2-inch-square lumber, which he covered with 72-
inch chicken-wire mesa for a total cost of $4. Made of 2 L-
shaped sections held together with screen-door hocks, the
cage provided him with 18 to 24 cubic feet of finished com-
post in 14 days, which was par for the composting course
then.

Composter Wood reported that the pile heated up to 140 to
160 degrees in 2 days, and could be turned in 4. He damped
down each layer—Ileaves, grass, garbage, and manure— as he
added it, and counted on the well ventilated cage to encour-
age complete bacterial action.

Turning was extremely easy. He unhooked the mdes sep-
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arated each of the L-shaped sections, and then reassembled
them next to the square sided heap. *“You will be pleasantly
surprised at how neatly and firmly the heap stands,” he wrote,
adding: “It is now a simple and satisfying task, using a fork,
to peel the layers off the pile and toss them in the now-empty
cage.” During the turning operation, he kept a hose handy to
wet down the heap as the material was transferred.

“I have used this cage many times,” he concludes, “for 14-
day rapid composting, and each time it is a satisfying success-
ful venture to harvest the cube of dark, moist crumbly
humus.”

The same idea—a portable compost bin that can be lifted,
leaving a pile ready for turning—was used aoout six years
ago by the Peter Seymour Company of Hopkins, Minnesota.
The “Cake-Maker” was made of wood and metal framing,
and was light enough to be lifted off the pile, leaving a “cake”
of compost, and ready to be filled again.

Bales of hay make a winter compost bin

Alden Stahr once made an all-winter compost bin out of
old bales of hay stacked around secondhand storm doors and
windows which he put up in the garden. Composter Stahr
mixed in garbage and manure to help heat up the pile, while
the glass lid—slanted to the south to pick up the long, low,
midwinter rays of the sun—also kept out scavenging cats and
dogs. ,

Although he recorded a 50-degree difference in tempera-
tures between the inside of the bin and the outdoors one cold
January morning, he achieved an extra supply of compost,
which he had ready for early-spring use, “thanks to the bil-
lions of happy bacteria hard at work.”

The New Zealand bin—air from all sides

The classic among compost bins is the wooden New Zea-
land box which was originally designed by the Auckland
Humic Club to admit as much air as possible from all sides.
Many variations exist, so don’t hesitate to change your design
to fit your material and budget.

The important factor is air circulation and ventilation from
all sides, 50 be sure to leave 1-inch spaces between your slats
or boards. It’s a good idea to start with a rugged frame work
—two-by-fours are excellent—and then nail a lattice of
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boards over it. The top and bottom are left open, although
some composters prefer to cover the top of the pile in rainy
weather to prevent leaching. One or two good coats of linseed
oil should be allowed to soak into the wood to make it
weather and rot resistant.

Steel drum composters for the suburbanite

West Coast gardener John Meeker reported several years
ago how he solved the twin problems of running a compost
pile in a congested suburban area without offending his neigh-
bors, while getting enough compost to run his garden. He
circulated air into the beap, using a steel drum which cost
him $1, and had it raised 6 inches off the ground by setting
it up on a circular metal frame with legs. Meeker’s frame,
worth $15 if done in a commercial shop, cost him nothing.
But other readers have set their steel drums on 8-inch cement
blocks, which get them up into the air for practically nothing.

Meeker reported that the construction has several ad-
vantages over the piles and pits that I used before. The
air can ciculate up from the bottom of the barrel. The
six-inch space allows easy removal of the compost. The
moisture content of the compost can be carefully regu-
lated by covering the barrel with a lid . . . leaching of the
compost is perfectly controlled. By simply covering and
uncovering the top, one can reguiate the amount of air
introduced into the mass.

There is always a bushel or two of compost ready, Meeker
noted, even with so small a composter “once the cycle has be-
gun.” This includes such seasonal bonuses as summer grass
clippings, autumn leaves, and crop residues which are “ready
to enrich the garden by the time one gets ready for spring
planting.”

As for the neighbors “who have gladly shared” his bumper
harvests while “turning up their noses at my deposits of
leaves, cuftings, manure and—worse—garbage,” Meeker re-
ported the solution to the odor problem.

“When I have a large amount of lettuce leaves, beet
tops, grass cuttings, or kitchen refuse, I whiten the top of
the dampened pile with a sprinkling of ground limestone,
and over that I add a thick layer of dried steer manure.
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The limestone helps to decrease the smell and lessen the
acidity of the green refuse and garbage.”

A moere complicated application of the steel-drum com-
poster calls for nesting one drum on the bottom third of a
slightly larger container, and installing a metal lattice grate
between them to hold the pile up so air can get at it. Built by
Ralph Poe of Canton, Illinois, the drum composter also fea-
tured a hollow, vertical, 3-inch-wide pipe with ¥4-inch perfo-
rations that was thrust down into the heap’s center and left
there for additional ventilation.

Revolving drum composters mix materials with air

An even more effective way of getting air into the compost
pile by using the drum as a mixing chamber as well as a ven-
tilating device was reported by Julian Fletcher of California
and Frederick J. Barnett, an Australian retired engineer. It is
good to be able to report that, while these composters are
somewhat complicated, their cost was very low.

Although the Australian machine was run by a quarter-h.p.
electric motor, it cost $8.50 because it was made almost com-
pletely of discards. The California hand-turned drum cost
more—3$12.15, of whick $7 went for the drum and extra
welding. The moral of both composting stories seems plain;
you can do almost arnything you want to for your homestead,
if you’re willing to plan carefully and work hard.

Fletcher spent the extra money for a very tight welding
job that secured his 50-gallon drum diagorally to a 1%2-inch
pipe set 42 inches above the ground, which made “it easy to
get a two-wheel garden cart under it for quick loading.” The
supporting pipe was 50 inches long, and measured 47 inches
between the two-by-four, 58-inch-long posts that were set 18
inches deep into the ground.

Retired engineer Barnett, who was in his 80’ When he
perfected his revolving drum, reportéd that “as the years
went on, it got harder to turn compost in the bins.” So he
decided to make “practically effortless” compost using “a ro-
tating square container that was easier to make” and pro-
ducing it economically from materials “that had been lying
about for years.,” Cost of materials came to $8.50, including
the motor, the pipe on which the box revolves, the wheels
from a baby carriage and bicycle, and the pulleys. Although
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inventor Barnett “likes” the motor, he concedes that “a crank
handle may be easily attached to the shaft and do as well.”

Vacuum-cleaner motor blows air into pile

Complete air ventilation of the entire mass has been
achieved by the Barnett revolving drum. The fan section of a
vacuum cleaner, sealed to one end of a hollow rotating shaft,
blew air through it and out into the compost through a series
of 32 opposing holes.

It is almost impossible to overemphasize the importance of
this ideal mixing of air with the layers of grass cuttings,
kitchen refuse, sawdust, and fowl manure. Also, each layer is
dampened as it is applied, and the box is rotated for 30 min-
utes. It is then rested for 24 to 48 hours with the lid on top,
and covered with three layers of sacking.

The resulting bacterial action caused inside temperatures to
reach 160 degrees. After five days, the box is again rotated
for 30 minutes, with the blower again forcing air through the
shaft into the center of the mass. This time the box rests with
its bottom on top to permit air to circulate through 12 quar-
ter-inch holes drilled along the bottom. Intermittent turning,

the inventer reported, “seems to produce better heating re-
sults.”

Raising pile off ground eases circulation of air

But you don’t have to build a revolving drum to get air
into the center of your compost heap. Just raise it off the
ground—10 inches is fine—by building a substantial open
lattice support right into your bin.

You can also make a wooden base for your compost pile,
reinforcing it with %-inch netting to get it the recommended
10 inches off the ground.

Researchers at Phoenix, Arizona found that a ton of rapidly
decomposing compost uses up 18,000 to 20,000 cubic feet of
air daily, and that turning of the pile doesn’t always get the
job done. But “forced air” composting—raising the pile off
the ground—stimulates uniform decomposition of the entire
pile, not just the top 12 inches.

The “open-hearth-bottom” bin is made of wood with a
sturdy grid of 1-inch piping holding the compostable mass 1
foot above the ground. It’s 4 feet square, made of sturdy sec-
ondhand lumber. A user reports never having to turn the pile,
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and advises that you don’t have to worry about “mass and
bulk as long as vou have the open-hearth-bottom, and you'll
always have plenty of good compost.”

The compost bin will pay its way

A compost bin will soon pay for itself in reduced garbage
disposal expenses. But there is more to composting than that.
A compost bin pays for itself in a more productive and
beautiful garden, and tastier, more healthful food for the en-
tire family.

The bin shouldn’t cost more than $10, and it shouldn’t take

more than three hours to make. Use whatever materials are

cheap and abundant in your area, and don’t be afraid to ac-
cept handouts. Put the bin where it will get both sun and air,
and is handy both to the garden, where the compost will go,
and the driveway, where so much of its material will come in.

Finally, every homestead—the little ones as well as those
in crowded towns—should have its own compost-making bin
in this time of widespread and mass pollution of the environ-

ment. Remember, composting is the only safe way to handle
the family’s organic wastes and leftovers.
Better start building that bin—now.

—MAURICE FRANZ

6. Materials for Composting and
Soil Conditioning

Leaves

Leaves are valuable fertilizer material since they are rich in
minerals. For fast compo.ting, never use leaves as the ex-
clusive green material. They should be mixed with weeds,
lawn clippings, plant residues, etc., so not to pack and impede
aeration. ‘

If you have a power mower, the best practice is to make
shallow piles of the leaves and go over them with the mower,
shredding them fairly fine before adding to the heap.

Hay

In its_ early stages, all green matter, including hay, contains
more nitrogen than when grown to maturity. Therefore, if




Secrets of the Best Organic Gardeners 79

~ yort can get hay such as alfalfa or clover during its first year’s
~ gro vth, it will break down faster in the compost heap. How-
ever it’s worthwhile using all the hay you can get—young or
old; ‘hredding with a mower or shredder will hasten decom-
position of the hay.

Sawdurt and wood wastes

Savvdust has excellent properties for building soil, and can
~ “be added to the compost heap. You probably can obtain as
much sawdust as you want free by checking with a local
lumber mill.

Since sawdust does not break down completely unless used
in fine sprinklings, it should not be packed too heavily lest it
prevent aeration of the keap. Incidentally, sawdust also makes
an excellent mulch material around shrubs, flowers, and
vegetables.

Garden residues

Tomato and squash vines, cornstalks, flower stems, and all
plant remains make a rich harvest for the compost heap.
These are among the most available of green matter for your
compost.

Weeds

Weeds are a very valuable addition to the compost heap
because they belong to different plant families and therefore
extract different elements from the soil. All these valuable
elements are incorporated and made serviceable to the gar-
dener when properly composted. It is essential to use weeds
in green form, so that the nitrogen in them is fully utilized;
if the compost. is made properly, the bacterial action and
heat will destroy live seeds. The more seeds on the weeds,
the more manure or other organic nitrogen should be used to
insure proper heating. Although it is best to use weeds fresh
for compost making, a special weed pile may be started in
order to let the seeds drop out. This weed material can then
be used as the basis of a compost heap.

Grass clippings

Cut grass is most always sufficiently wilted by the time it
is added to the compost heap so that it will soon start heating.
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The nutrient value depends on the fertility of the soil and
the maturity of iis growth. A fertile soil produces a grass
rich in nitrogen, and grass cut before blooming is richer in
nutrients.

Sewage sludge

As a rule, studge is classified as a source of nitrogen and
will act as a bacteria stimulator in the compost heap, even
though the nitrogen content may not be above 1 percent.

Garbage

In using garbage, it is best used as a part of the green
matter of the compost heap. Its relatively high nitrogen con-
tent produces quicker decay. All kitchen wastes can be used
with the exception of soapy water and fat. Soapy water con-
tains dangerous chemicals, especially soda, which is not good
for most plants. Only beets like it well. Fat, besides being
an attraction to ants, does not break down very well and had
best be used elsewhere. That leaves us with garbage of all
kinds, scraps, bones, etc.

Brewery wastes

Spent hops is the residue after hops have been extracted
with water in the brewery. In their wet state, they have about
75 percent water, 0.6 percent nitrogen, 0.2 percent P205,
Moisture content varies considerably, and the analysis ex-
pressed on the dry matter is the most satisfactory figure. On
this basis, the nitrogen ranges from 2.5 to 3.5 percent and
the phosphoric acid about 1 percent. Spent hops in their
natural condition are to be regarded mainly as a source of
pitrogen. In many areas, gardeners and farmers have been
successfully using the hops in their natural condition, spread-
ing it in the same way as farmyard manure. Many other
growers have been composting the hops before applying to
the soil.

Another brewery waste available is the material left over
from the mashing process, composed of grain parts.

Leather dust

Leather dust makes an excellent fertilizer material high in
nitrogen. The nitrogen content varies from 5.5 to 12 percent,
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and it also contains considerable amounts of phosphorus.
Available from leather tanneries.

Nut shells

The composition of nut shells varies according to the nuts.
Almond shells and pecans decay readily; black walnut shells,
which contain greater amounts of lignin, take longer; filberts
and English walnuts decompose without trouble; Brazil nuts
and coconuts could be used only in ground-up form, in the
same manner in which cocoa shell meal is utilized. The only
analyses available refer to the latter product, which is given
as 2.5 percent nitrogen, 1 percent phosphoric acid, and 2.5
percent potash,

Peanut hulls

Peanut hulls are rich in nitrogen. Here is an analysis:

Phosphoric
Nitrogen  Acid  Potash
Peanut shells 3.6 .70 45
Peanut shell ashes .......... 8 15 .50

Tobacco stems

The nutrients contained in 100 pounds of tobacco stems
are 2.5 to 3.7 pounds of nitrogen, almost a pound of phos-
phoric acid, and from 4.5 to 7.0 pounds of potassium. Thus
tobacco stems make a good potash fertilizer in organic form.

Coffee wastes

Coffee chaff seems to be an excellent material for use in
home gardens as well as farms. Over 2 percent in both nitro-
gen and potash, chaff also appears very suitable for use as a
mulch material.

Dried blood

Dried blood is the blood collected in the slaughter houses
and afterward dried and ground. The nitrogen content of
| dried blood is 12 percent or over, while the phosphorus con-
tent ranges from 1 to 5 percent. It can be used on the ground
but in sound gardening practice is composted. Its high nitro-
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gen content makes a sprinkling of it sufficient to stimulate
bacterial growth. Before applying such a sprinkling, it is
advisable to soak the plant matter thoroughiy or to apply the
dried blood in moist form. A relatively fast-working compost
can be secured with the use of dried blood.

Manure

The most common domestic animals which are a source
of manure are horses, cattle, goats, sheep, pigs, rabbits, and
poultry. The dung consists of the undigested portions of the
foods which have been ground into fine bits and saturated
with digestive juices in the alimentary tract. It also contains
a large population of bacteria which may make up -as much
as 30 percent of its mass. Dung contains, as a rule, ¥4 of
the total nitrogen, 1/5 of the total potash, and nearly all of
the phosphoric acid voided by the animals,

Percentages of Nitrogen, Phosphate, and Potash
in Different Manures

KiND or

ANIMAL % % %

MANURE NITROGEN PHOSPHATE POTASH
rabbit ... 2.4 1.4 0.6
hen e 1.1 , 0.8 0.5
sheep.....coooeeeeenn.e, 0.7 0.3 0.9
3 (1) g 0.7 0.3 04
horse...ooeeeeeeeeenn 0.7 0.3 0.6
duck...ooooe 0.6 1.4 0.5
COW..ooooeeeeeeeeeeeaaes 0.6 0.2 0.5
PIg e, 0.5 0.3 0.5

Manure, dried

Commonly available at just about every fertilizer store,
dried manure is always useful in the garden. Pulverized
sheep, goat, and cattle manure have about 1 to 2 N, 1 to 2

P, 2 to 3 K, while poultry manure analyzes 5 N, 2 to 3 P,
1to2 K.

Cottonseed meal

This meal is made from the cottonseed which has been
freed from lints and hulls, then deprived of its oils. (Cotton-
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seed cake is one of the richest protein foods for animal feed-
ing.) Its low pH makes it especially valuable for acid-loving
crops. Cottonseed meal analyzes 7 percent nitrogen, 2 to 3

percent phosphorus, 1.5 percent potash. A truly excellent
fertilizer it is available commercially.

7. How to Use Compost

Your compost is finished. After carefully following the
recommended steps for turning the year’s bounty of organic
material into rich, mellow humus, you want to be certain
that it’s used right—that it benefits your soil most and helps
to insure a natural abundance and health in your coming
Crops. .

Let’s examine some of the better methods of garden com-
post application. By doing so, perhaps many people who
have recently begun gardening the organic way will find a
number of very practical and worthwhile suggestions on
making the optimum use of nature’s valuable fertilizer. Even
those who are “old hands” at tilling the land and following
the recommendations of the organic method may discover
some downright helpful ideas and hints.

When to apply

The principal factor in determining when to apply compost
is its condition. If it is half finished, or noticeably fibrous, it
could well be applied in October or November, By spring
it will have completed its decomposition in the soil #tself and
be ready to supply growth nutrients to the earliest plantings
made. Otherwise, for general soil enrichment, the ideal- time
of application is a month or so before planting. The closer
to planting time it is incorporated, the more it should be
ground up or worked over thoroughly with a hoe to shred it
finee. A number of garden cultivating tools and machine
equipment offer an excellent time-and-labor-saving hand in
accomplishing this. Several will help spread it evenly and
mix it thoroughly with the soil.

If your compost is ready in the fall and is not intended to
be used unti! the spring, it should be kept covered and stored
in a protected place. If it is kept for a long period during
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the summer, the finished compost should be watered from
time to time.

How to apply

For general application, the soil should be stirred or turned
thoroughly. Then the compost is added to the top 4 inches
of soil. For flower and vegetable gardening, it is best to pan
the compost through a %:-inch sieve. Coarse material re-
maining may then be put into another compost heap.

Orchard composting

To save time, the compost, instead of being made in a
separate place and then hauled to each tree, can be made
right under the tree. Thus it acts as a mulch also. The reason
it is called the ring method is that since vou start about 3
feet away from the trunk, the material looks like a ring.
Apply the raw materials under the tree as if you were making
compost, but instead of making the heap 5 feet high, make
it only about 2 feet high. To hasten the formation of com-

post, a large quantity of earthworms can be placed in the
material.

For flowers

All flowers, like any other growing plante, respond well to
the organic method and of course to applications of compost.
Compost may be safely applied even to acid-loving flowers
such as the rhododendron. If a gardener has a considerable
number of acid-soil plantings, which include several of the
berries as well as many flowers, it would be advisable that
he prepare an acid compost. This is done by makmg the
compost without lime or wood ashes, just as it is for those
soils that are quite alkaline.

For potted flowers, compost should not be used alone, but
should be mixed with soil. Try screening and applying fric-

tion to it before using in a flower pot. Then mix about 15
compost and 24 rich soil.

Lawns

Want a lawn that stays green all summer, has no crabgrass,
and rarely needs watering?
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Then use compost liberally when making and maintaining
it. You want a thick sod with roots that go down 6 inches,
not a thin, weed-infested mat laying on a layer of infertile
subsoil. ‘

In building a new lawn, work in copious amounts ¢i com-
post to a depth of at least 6 inches. If your soil is either
sandy or clayey (rather than good loam), you’'ll need at least
a 2-inch depth of compost, mixed in thoroughly, to build it
up. The best time to make a new lawn is in the fall. But if
you want io get started in the spring, dig in your compost
and plant Italian ryegrass, vetch, or soybeans, which will look
quite neat all summer. Then dig this green manure in at the
end of the summer and make your permanent lawn when
cool weather comes.

To renovate an old, patchy lawn, dig up the bare spots
about 2 inches deep, work in plenty of finished compost,
tamp and rake well, and sow your seed after soaking the
patches well.

Feed vour lawn regularly every spring. An excellent prac-
~ tice is to use a spike tooth aerator, then spread a mixture of
- finc finished compost and bone meal. Rake this into the holes
- made by the aerator. You can use a fairly thick covering of
compost—just not so thick it covers the grass. This will feed
your lawn efficiently and keep it sending down a dense mass
of roots that laugh at drought.

Where compost is desired to aid a growing crop, there are
cautions necessary to avoid injuring plant roots growing near
the surface. In order not to disturb these roots of established
plants, the compost may be mixed with topsoil and together
applied as a mulch. This is the best means of adding what
is often termed a topdressing. It serves a double purpose in
that at the same time it is providing plant food, which will
gradually work itself down to the growing crop, it also affords
an effective mulch to the soil, giving protection from extremes
of temperature, hard rains, and so forth.

How much to apply

In gardening for best results, compost should be applied
liberally, let us say from 1 to 3 inches in thickness per year.
Within a few years, your garden will become the wonder
and envy of your neighborhood. Of course, you can get by
with as little as %32 inch of compost, but in gardening with
small plots, put it on heavy. There is no danger of burning
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due to overuse, such as is always the case with the chemically
concocted fertilizers. You can apply compost either once or
twice a year. The amount would depend, of course, on the
fertility of your soil originally and on what and how much
has been grown in it. Incidentally, an average figure of
weight for 1 cubic yard of compost (27 cubic feet) is 1,000
pounds. There would be variations depending on the ma-
terials used and the iength of time composted.

For orcharding and frees

Cempgst cshould be ap?uvd under each tree, Start about
2 to 3 feet away from the trunk, and go to abcut a foot be-

vond the drip line at the end of the branches. How thick
shall it be applied? If you are going to apply it every year,
a % inch io an inch will do. First cultivate under the tree
to work the grass mat into the soil, then work in the com-
post, keeping it in the upper 2 inches. It is a good practice
then to apply a mulch of old hay or other green matter. A
layer of compost about 3 or 4 inches thick would be sufficient
for 3 or 4 years.

Where there are poisons in the soil from many years of
spraying, a 3- or 4-inch layer of compost worked into the -
soil will tend to counteract somewhat their barmful effects.




Muich

1. There’'s More fo Mulch Than
Meets the Eyel

A gardener who hasn’t mulched is like a restaurant gour-
met who hasn’t tasted organic foods. He just doesn’t know
what he’s missing! But when he finds out, his garden will
give forth a bonanza of tasty treats.

Mulch, techaically speaking, is a layer of material, pref-
erably organic material, that is placed on the soil surface to
conserve moisture, hold down weeds, and ultimately improve
soil structure and fertility.

But there’s more to mulch than meets the eye. Be it a
- fluffy blanket of hay, a rich brown carpet of cocoa bean shells,
or a smooth sheet of paper disguised with grass clippings, that
topping for the vegetable patch and flower bed serves as
- much more than frosting on the garden cake.

Mulch acts. It performs in several wondrous ways. It
filis a role as protector of the topsoil, conserver of moisture,
guardian against weather extremes, and comfortable, bruise-
saving cushioner under ripening produce. |

As with composting, mulching is a basic practice in the
organic method; it is a practice which nature employs con-
stantly, that of always covering a bare soil. In addition,
mulching also protects plants during winter, reducing the
dangers of freezing and heaving.

Advantages of mulching

1. We know that a mulched plant is not subjected to the
extremes of temperatures of an exposed plant. Un-
mulched roots are damaged by the heaving of soil
brought on by sudden thaws and sudden frosts. The
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mulch acts as an insulating blanket, keeping the soil
warmer in winter and cooler in summer.

Certain materials used for a mulch contain rich min-
erals, and gradually, through the action of rain and
time, these work into the soil to feed the roots of the
plants. Some of the minerals soak into the ground
during the first heavy rain. Therefore, mulch fertilizes
the soil while it is on the soii surface as well as after
it decays.

For the busy gardemer, mulching is a boon indeed.
Many backbreaking hours of weeding and hoeing are
practically eliminated. Weeds do not have a chance to
get a foothold, and the few that might managc to come
up through the mulch can be hoed out in a jiffy. And
since the mulch keeps the soil loose, there is no need to
cultivate.

The mulch prevents the hot, drying sun and wind from
penetrating to the soil, so its moisture does not evapo-
rate quickly. A few good soakings during the growing
season will tide plants over a long dry spell. It also
prevents erosion from wind and hard rains. Soil under-
neath a mulch is damp and cool to the touch. Often
mulched plants endure a long, dry season with prac-
tically no watering at all.

At harvest time, vegetables which sprawl on the ground,
such as cucumbers, squash, strawberries, unstaked to-
matoes, etc., often become mildewed, moldy, or even
develop rot. A mulch prevents this damage by keep-
ing the vegetables clean and dry. This is the season
when most gardens begin to look unkempt. But the
mulched garden always looks neat and trim, no matter
what the season. In addition, mud is less of a problem
when walking on mulched rows, and low-growing
flowers are not splashed with mud. ‘

Disadvantages of mulching

1.

Seedlings planted in very moist soil should not be
mulched immediately. The addition of any organic
matter which keeps the soil at a high humidity en-
courages damping-off of young plants. Damping-off is
a disease caused by a fungus inhabiting moist, poorly
ventilated soil, and can be 90 percent fatal. Allow
seedlings o become established then, before mulching.
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2. It is wise, too, to consider the danger of crown rot in
perennials. This disease is also caused by a fungus.
If there has been especially heavy rains, postpone
mulching until the soil is no longer waterlogged. Do
| not allow mulches composed of peat moss, manure,
compost, or ground corncobs to touch the base of
these plants. Leave a circle several inches in diameter.
The idea here is to permit the soil to remain dry and
open to the air around the immediate arza of the plant.
3. Do not mulch a wet, low-lying soil, or at most, use
only a dry, light type of material, such as sait hay or
buckwheat hulls. Leaves are definitely to be avoided

as they may mat down and add to the sogginess.

The heavy mulching method, described by Ruth
Stout and others, stands a better chance of success if
the soil contains some humus (well decayed organic
matter) and is fairly high in nitrogen content.

Where the soil is poor and mostly clay in composi-
tion, it is well to test the soil and apply the needed
elements, as nitrogen, phosphate, and potash, accord-
ing to test results. Then spread the mulch in thin lay-
ers without packing, so as to permit air and moisture
to start breaking down the raw material, When the
first layer of mulch shows signs of decay, sprinkle some
cottonseed meal, blood meal, or other nitrogen-rich
material and apply another thin layer of muich. By
this method, any danger of the heavy muich taking too
much nitrogen from the soil is avoid=+,

With the instructions given above, it is simple enough
to know when and where not to mulch. Except for
these instances, the gardener really zan’t do without
mulching as a wonderful labor-saving helpmate.

—ViIRGINIA BRUNDAGE

2. What Mulches to Use

When you set out to muilch a home garden of any con-
siderable size, there are three factors to be considered: (1)
how the material will affect the plants most intimately con-
cerned, (2) how the completed muich will ook, and (3) how
easily and inexpensively the mulch may be obtained. Follow-
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ing is a list of commonly used mulch materials that have
been found beneficial by many organic gardeners.

Grass clippings

Fairly rich in nitrogen, grass clippings are useful as a green
manure to be worked into the soil, for adding to compost

[N < Uy .

heaps, or for mulching. Clippings from most lawns contain
over 1 pound of mitzogen and 2 pounds of potash for every
100 pounds of c¢lippings in the dry state.

Leaves

Leaves are an abundant source of humus and mineral ma-
teriai, including calcium, magnesium, as well as nitrogen,
phosphorus, and potassium, They are especially valuable for
use around acid-loving plants such as azaleas, rhododendrons,
and hollies. (Some leaves, as sugar maple, are alkaline.)
They may be applied directly in the soil as a mulch, for leaf
moid, and for composting. Leaves mat and seal in moisture,
keeping thaws from heaving fali-planted stock. They also
decay rapidly, giving their benefits more quickly than slower
decomposing mulches.

Leaf mold

As fresh leaves are placed in a container (snowfencing or
one of wood or stone), shred them, if possible, and keep
them damp. Apply ground limestone to offset the acidity,
unless you plan to use the Jeaf mnold around acid-tolerant
plants only. Leaf mold from deciduous trees has been found
to be somewhat richer in potash and phosphorus than that
made from conifers. Nitrogen content varies and is some-
times as high as § percent.

Hulls and shelils

Hulls and shells of cocoa beans, buckwheat, cats, rice,
and cottonseed are commonly used as a fertilizer and muich.
They decay readily and may be spaded into the ground. The
coarse shells are excellent as mulches, while the fine ones
(sometimes almost in dust form) can be applied to lawns
and elsewhere with a spreader. Cocoa shell dust analyzes
1 N, 1.5 P, 2.5 K. In general, the hulls are richest in potash,
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although peanut shells analyze 3.6 N, 0.7 P, 0.45 K. Hulls
and shells make an exceptionally attractive mulch, are most
effective when about 1 inch thick, and are available com-
mercially from nurseries, stores, or by mail,

Paper

Newspapers and magazines have excellent moisture-
retaining qualities and can be set out in the vegetable garden
and nursery. A layer of hay, straw, corncobs, or wood chips
over the paper will improve the appearance and keep the
wind from blowing them away. Paper has a deadly efficiency
in preventing weed growth. Because it is dense enough to
keep rain from readily passing through to the soil under-
neath, it is best applied after a heavy rain. Use 4 to 6 thick-
nesses. Paper eventually, though not quickly, decays and
adds humus to the soil.

Stones

Stones are one of nature’s natural mulches and have all
the standard advantages of most muiches plus a few addi-
tional ones. Rains and snows leach minerals from the rocks
and return them to the soil, creating a valuable fertilizer.
Rocks give an added boost of adding warmth to the soil,
particularly in the spring and fall when certain plants have
a big need for it. Conditions under stones are ideal for bac-
teria, earthworms, and other beneficial organisms. Rocks
are permanent and rustically attractive to the eye.

Sawdust (well rotted)

Here is a very useful mulch material that should be used
more widely. When plants are about 2 inches high, a 1-inch
layer can be applied. Prior to spreading the sawdust, many
gardeners side-dress with a nitrogen fertilizer as cottonseed
meal, blood meal, tankage, etc. A recent survey showed that
many sawdust users do not apply a nitrogen supplement and
are satisfied with results. The sawdust must be well rotted,
or it can be lightly mixed with a few shredded leaves or bits
of straw to aerate.
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Seaweed and kelp

Both are high in potash (about 5 percent) and trace ele-
ments. Many seaweed users apply it fresh from the sea;
others prefer washing first to remove salt. It can be used as
a mulch, worked directly into the soil, or placed in the com-
post heap. Dehydrated forms are available commercially.

Wood chips

Like sawdust and other wood wastes, wood chips are useful
in the garden. Some people are afraid that the continued
application of wood chips will sour their soil, that is, make
it too acid. A very comprehensive study of sawdust and
wood chips made from 1949 to 1954 by the Connecticut
Experiment Station, reported no instance of making the soil
more acid. It is possible, though, that sawdust and wood
chips used on the highly alkaline soils of the western United
States would help to make the soil neutral. That would be a
- very welcome effect.

Plentiful quantities of wood chips are becoming avallable
‘in many sections of the country and are being widely used
~ by gardeners and farmers. In some ways, wood chips are
superior to sawdust. They contain a much greater percent-
age of bark, and have a higher nutrient content. Bark chips,
availabie commercially, are a fine addition to your list of
- mulching materials.

The general verdict on sawdust and wood chips is that
both materials are safe and effective soil 1mprovers They do
a fine job of aerating the soil and increasing its moisture-
holding capacity.

Corn stalks

To the depth of 3 or 4 inches, they provide a well aerated
winter mulch, but do not use stalks from a field which was
heavily infested with borers. Lay the stalks crisscross with
tops and butts alternating. Shredded, the stalks make a fine
garden mulch.

Straw

This is clean, contains no weed seeds, is inexpensive, quick,
and easy to lay down, and it looks presentable. Once it has
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been apphed, it remains in place an entire season. In fall,
dig it in, and by spring it will have become an mdlstmgulsh-
able part of the soil. It is estimated that 1 ton will give a

l-mch mulch on an acre of land.

Corncobs

,,,,,, S nle sinnnn y hhnwra ovineser 1080

Ground into 1-inch pieces, the €y nave many uses. The
sugar content will help to increase the microorganisms in the
soil, and these will give a better soil granulation.

Finely ground corncobs are highly recommended for seed
flats. Use lightly here as a protection against too much nitro-
gen which forces premature growth in seediings, It is inter-
esting to note that florists using this material claim 100 per-
cent more production and 30 percent saving on operating
costs as germination takes place more rapidly, and there is
not the need for frequent watering.

In the opinion of L. C. Chadwick, Professor of Horticul-
ture, Ohio State University, a ground corncob mulch helps
to prevent black spot on roses.

Contact the mills in your community that shell corn,

They'll probably give you mountains of corncobs merely for
the hauling.

Pine needles

These are good for strawberries the year around. Keep in
mind that they can be a fire hazard when dry. Use a 2-to-4-
inch mulch and renew every year. Particularly good for
acid-loving plants, or to change neutral soil to acid. Pine
needles alone are not good on alkaline-loving plants.

Alfalfa hay

Coarse and ragged in appearance, it is most easily handled
when green and freshly cut. It has a high nitrogen percentage
and will supply the requirements of fruit trees. Rain-spoiled

hay can always be used as a mulch material, so there need
be no waste here.

Qak tow

Oak tow is like sawdust, but contains coarser wood strings.
It is made by tearing the wood lengthwise in sawing stave
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bolts. If you can get the material from a saw mill, you'll
find it does not compact or blow as readily as sawdust.

Rotted pine wood

Like pine needles, these materials arc excellent for mulch-
ing such acid-loving plants as azaleas, camellias, and rhodo-
dendrons. Before being used for plants that require a neutral
or slightly alkaline soil, these materials should be composted.

Packing materials

Trees and plants ordered from nurseries usually come
packed in sphagnum moss or redwood shavings. Breakables
shipped from out of town arrive packed in excelsior or
shredded paper. Save these materials and use them as
mulches, alone, or mixed with other materials.

Weeds and nafive grasses

These make an excellent mulch around trees, where it is
important to build a deeper covering than we use in the gar-
dens and where this sort of mulch does not look out of place.
They should be exposed to the air before applying to prevent
rooting. They may be shredded to make a neat appearance,
-and can be mixed with grass clippings.

Peat moss

This is partially decomposed remains of plants accumulated
over centuries under relatively airless conditions. Though it
doesn’t contain any nutrients, peat moss serves to aerate the
soil, to improve drainage, ultimately to help plants absorb
nutrients fom other materials, Established lawns can be
tendressed with a Y2-inch layer of peat moss twice a year,
and an inch or more can be spread and worked into vegetable
gardens and flower beds. Extremely useful as 2 mulch.

3. How Much Mulch Is Enough?

When it comes to getting top garden or farm results, muich
makes a difference. Agreement on that score is just about
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unanimous, particularly amorg followers of the organic
method. The value of a layer of material placed on the soil
surface is pretty well recognized today by gardenmers of all
shapes, sizes, and sections of the country.

The catch, if re ‘y there is one, lies in deciding on the
amount of mulck to use. Should a good mulch always be
the same depth? Must it be measured to slide-rule accuracy
to function right? Do any other considerations influence the
proper quantity? In other words, how much mulch is enough?

Generally, gardeners mulch crops that are in the garden
for most of the summer. How much? During the growing
season, the thickness of the mulch should be sufficient to
prevent the growth of weeds. A thin layer of finely shredded
plant materials is more effective than unshredded loose ma-
terial. For example, a 4- to 6-inch layer of sawdust will held
down weeds as well as 8 or more inches of hay, straw, or a
similar loose, “open” material. So will 1 or 2 inches of buck-
wheat or cocoa bean hulls, or a 2- to 4-inch depth of pine
needles. Leaves and corn stalks should be shredded or mixed
with a light material like straw to prevent packing into a
soggy mass. In a mixture, unshredded leaves can be spread
8 to 12 inches deep for the winter. To offset the nitrogen
shortage in sawdust and other low-nitrogen materials, add
some compost, soybean, or cottonseed meal.

Other good mulches not already mentioned include cotton-
gin wastes, shredded cotton burs, oats, rice, and cottonseed
shells, sphagnum moss, a variety of weeds, crop residues,
grasses, and different types of hay.

Stout method heaps hay

Speaking of hay leads us to Ruth Stout, the nation’s fore-
most advocate of year-round mulching., She relies almost
exclusively on spoiled hay, which is peeled off in convenient
layers, or “books,” from bales standing ready for use, or
tossed on by the armful to smother a solitary weed or two
that may poke through the existing cover. After years of ex-
perience working out the permanent-mulch technique, Ruth
has emphatic notions on its proper application.

How much mulch do you need? For her system, Miss
Stout replies: “The answer to that is: more than you would
think. You should start with a good 8 inches of it. Then I'm
asked: ‘How can tiny plants survive between 8-inch walls?’
And the answer to that is: the mulch is trampled on, rained
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and packed down by the time you are ready to plant. It
doesn t stay 8 inches high.”

What about specific crops? Such acid-loving plants as
strawberries, blueberries, cranberries, raspberries, peanuts,
radishes, sweet potatoes, watermelons, azaleas, camellias,
mums, rhododendrons, etc., do well with an acid-material
mulch—most leaves, pine needles, sawdust, wood shavings,
salt hay. According to the V/isconsin Experimental Station,
a 1¥2- to 2-inch layer of salt hay makes the best mulch for
strawberries. Pine needles are another excellent topping for
this plant, and have been found effective at a 2- to 4-inch
depth. Tests at the Ohio Agricultural Experiment Station
showed that mulched blueberries yielded more fruit than
cultivated plantings, and that sawdust at a rate of 6 to 8
inches gave the most consistent results.

Actually, a mulch program maintained for several years
will let you practically forget about acid eor alkaline soil
problems. Ample organic matter acts as an effective buifer
and helps to neutralize extremes of pH in any soil.

Mulch timing is often important

Some vegetables, like tomatoes and corn, need a thoroughly
warmed soil to encourage ideal growth. A mulch applied
too early in the spring, before ground temperatures have had
a chance to climb a little in frost-zone areas, may slow up
such crops. Once plants are well started, though, and the
weather levels off, mulch is deﬁnitely in order to conserve
needed water, stimulate topsoil microorganisms, and generally
condition the soil.

Author-gardener John Krill pinpointed the importance of
logical mulch timing for tomatoes. His experiments, and the
experiences of others, show that early ripe tomatoes cannot
be expected if the spring-thawing ground is cloaked too soon.
Tn summing up his findings, Krill writes:

I have learned this lesson: That if mulch is applied before
the earth is thoroughly warmed, it will delay the ripening
of tomatoes. I apply mulch now only when the flowers are
profuse, or may even wait until the fruit sets before mulch-
ing the plants. Then the mulch seals the heat in instead of
sealing it out . . . . For late-ripening tomatoes I mulch my
plants heavily when I set them out. For the earliest pos-
sible fruit I set out enough to get ripe tomatoes in un-
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mulched soil-until the juicier and better-flavored tomatoes
are ripened in the mulched rows. By the wise use of mulch
you can prevent tomatoes ripening all at one time.

Much the same is true of corn, despite a long-continuing
difference of opinion about whether it should be mulched at
all. Organic gardeners throughout the northern planting
zones consistently get improved crops and growth response by
mulching when plants are up about a foot high. Other veg-
etables which do best in well warmed soils include the melon
and cucurbit families. ‘

Potatoes started in mulch

Still another way mulch makes home gardening more re-
warding with iess work is in growing potatoes. Richard V.
Clemence outlines the system:

Large crops of the highest-quality potatoes can be grown
by laying the seed (preferably small whole potatoes) on
top of the remains of last year’s mulch. I make double
rows, 14 inches apart, with the seed the same distance
apart in the rows. The idea of this is not only to get a
heavy yieid. but to make it easy to inspect the vines
from both sides occasionally, and take care of a rare
potato bug or a bunch of eggs that the lady-bugs have
missed. Having laid the seed in straight rows with the
aid of a string, I cover the rows with 6 or 8 inches of
hay, and do nothing more until several weeks later.
After the blossoms fall, I begin moving the hay carefully
to see how things are progressing. Small potatoes an
inch or two in diameter can be separated-from their
stems without disturbing the parent plants, and the hay
then replaced.

As for the soil-type factor, along with curbing weeds, a
carpet of mulch performs yeoman service in a number of
less frequently realized directions. USDA horticulturist E. P.
Christopher explains that culiivating a hard-packed soil will
favor moisture percolation and air penetration, but the dry,
bare surface may.be completely eroded in a flash storm.
Furthermore, he adds, “continued cultivation may speed up
organic matter loss and thus destroy favorable soil structure.”
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Mulches, Christopher points out, influence moisture pene-
tration in several ways:

Bulky materials such as wood chips, sawdust and straw
temporarily hold a considerable volume of water, and
thus prevent loss by runoff when the rate of application
—anatural or artificial—is too rapid for soil penetration.
This may be more important with a heavy silt than with
a porous sand soil. However, maintaining the soil struc-
ture loose and open may be the most important factor
invoived. Rain beating on an exposed soil compacts it
and subsequent baking in the sun almost completely
eliminates its capacity to absorb water rapidly. The open
soil structure found under a mulch is also#favorable to
rapid air exchange. Roots require oxygen for the respira-
tion process through which energy for growth is released.

Harvest and winter protection

At harvest time, vegetables which sprawl on the ground,
such as cucumbers, squash, strawberries, unstaked tomatoes,
etc., often become moldy or even develop rot. Others may
. be damaged by falling onto uncovered soil. A mulch pre-

vents such injury by keeping the vegetables clean and dry,
and by providing a cushioned layer on which they can rest
or drop.

Besides this aid, a late-summer mulch helps to prolong the
growing season. By buffering the effects of early frosts, it
allows more time for second plantings or late crops to mature.
At both ends of the summer, mulched soil and plants derive
a noticeable benefit in this guard against weather extremes.

As Indian summer wanes and fall makes its mercury-
dropping entrance, the usefulness of a mulch follows the sea-
son. There’s a somewhat different prime purpose in the fall
and winter mulch, though, and it’s important to keep this
in mind. Protection—especially of bulbs, perennial roots,
shrubs, etc—is the objective now; protection, that is, from
sudden temperature changes, from up-and-down thermometer
readings which can harm overwintering plants.

The mulch now should be applied after the first hard frost
to prevent alternate thaws and freezes from heaving soil,
roots, or bulbs. Its purpose once winter sets in is to hold
the lower temperature in the soil, avoid a rise and subsequent
refreezing which shifts the earth and plants, often exposing
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moist soil, brought about, probably, by the action' of rain
water, soil bacteria, and little earth animals. Approximately
24 of the original material, by bulk, was still available for
use as winter mulch or to be raked and stored according to
the desires of the gardener. .

This particular material, though, as far as this gardener is
concerncd, is exhausted at the source, and fresh sawdust,

while satisfactory in its way, is not to be compared with the
well rotted substance.

Shredded pine bark

When the commercially marketed bags of shredded pine
bark are opened and their dark, brown red contents spread
2 to 3 inches deep around the needied and broad-leaved ever-
greens of the foundation planting, the woodsy fragrance that
rises is so heavenly that the gardener is apt to feel that even
if its mulching capabilities are nil, it is worth its price in
nostril-tingling value alone. But, fortunately for the garden,
it is an excellent mulch. Its pine-woods aroma vanishes after
a few weeks' exposure to the elements, but its dark color
remains pleasing to the eye for at least the 2 years I have
used it.

It does not rob the soil of moisture and, instead, appears
to allow every falling drop to penetrate to the earth. Its fine,
dusty particles are, of course, quickly absorbed by the soil,
but this is such an extremely small percentage of the mulch
that its disappearance is scarcely noted, either in the depth
of the muich on the ground or in the bulk recovered if it is
raked up for storage during the winter months. The dust
absorbed presumably increases, to a slight degree, the acidity
of the soil, but does not noticeably increase the demand for
nitrogen.

Possibly because the larger pieces and consequent greater
unevenness of the shredded pine bark mulch allow some
moisture to escape, but more likely because the foundation
planting suffers from being in the rain shadow of the house,
a considerable amount of additional moisture was required
by these large evergreems. So, too, the smaller-rooted cut-
tings in the test bed required a great deal of additional water,
but this need not necessarily be laid at the door of the pine
bark mulch,

When the surface temperature of this mulch was 120° F.,
the temperature of the soil directly beneath it was 86°, while
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a temperature of 90° was registered in medium shade with
the soil beneath it registering 82° F.

Ground cork

The fourth muilching material tested was ground cork—
not yet, to my knowledge, on the open market.

This material was so light and so easy to handle that a
90-pound woman could spread it with ease. It was also so
light that I feared the first Howard County breeze would
blow it across the countryside and that even the moderate
force of an ordinary raindrop would dislodge it from place.
But I was wrong.

Scarcely had we spread this muich when an early-summer
thunderstorm raced across the land. Preceded by violent
winds, it let loose a volley of pounding, outsize raindrops,
and then sluiced down veritable waterfalls upon the earth.
The storm passed, the sun shone, and we went out to view
the end of a mulch test that had not yet fairly begun; and
there lay the ground cork, smoothly and evenly spread upon
the ground, completely unruffied by either wind or water.
The cork itself was damp, the ground beneath it soaked, and
from that moment through the entire growing season that
section of the test garden relied on nature for its watering.

This ground cork is reported, authoritatively, to test 1 per-
cent nitrogen, a fairly negligible amount; but its deterioration
is so unbelievably slow that it appears almost to be an inert
materiai, and its effect for good or ill on the nitrogen con-
tent of the soil is not observable except probably by highly
scientific testing methods. Measured by bulk, there appears
to be exactly as much cork in November as there was in May.

Well known for its insulating qualities, there should be no
surprise that where its surface registered the same 120° F.
mentioned before, the temperature of the surface of the soil
directly beneath was 82°; and in light shade where the mulch
surface showed 94°, the soil beneath showed 78° F.

Dry or wet, it is completely odorless. Its only drawback—
and it is no doubt quibbling to mention it in view of its other
excellences—is its pale tan color which does not enhance the
beauty of a planting as a darker color would do.

-—MARY LEISTER
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enough to cause winter-killing. To protect young shrubs, and
particularly roses, mound several inches of earth around them
early in autumn, then mulch after the first freeze with sev-
eral more inches of leaves, straw, yard trimmings, etc.
Young trees can be protected from rabbit or field mouse
damage by wrapping hardware mesh loosely around their
base before the circle of mulch is applied.

Of course, the winter carpet of organic matter also helps.
condition the whole garden area for the next spring.

How much mulch?—the amount that does the best j-b for
you, your soil, and your plants. Working out an ideal muich
program takes some experimenting, some trials with various
materials and depths. It’s only common sense to check on
the most plentiful free and reasonable sources, to test the
effects of different mulches in your climate locale, your own
soil type and timing. But the program more than pays—in
handsome dividends of better home-grown foods, = finer soil,
and happier gardeners. Get going on your blanket of benefit,
no matter where you garden—from Weed, California, right
across the continent to Mulch, Virginia.

—M. C. GOLDMAN

4. A Report on Four Mulches

One sumimer we had the opportunity to test 4 different
organic mulches—grass clippings, rotted sawdust, ground
cork, and shredded pine bark. These materials were spread
on the richly fertile beds and borders in our garden, and we
checked each one for its desirability as a mulch.

Grass clippings

Our lawn, green, healthy, and practically devoid of weeds,
bas always provided a more than abundant supply of clip-
pings to cover, thin layer by thin layer, every bed and border
in our garden. The pale gray green color of the drying grass
deepens to brown and is not unpleasant. It readily permits
raindrops to penetrate to the soil beneath, while its decompo-
sition enriches the soil, and its shady protection keeps the
earth beneath it both cooler and damper than cultivated soil
exposed to the elements. On a day in July when the air-
temperature was 98° F. and the temperature, in direct sun-
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light, at the surface of the mulch registered 120, the surface
of the soil beneath the dried grass mulch was 94°,

These grass clippings, however, require almost weekly re-
plenishment in order to keep the mulching depth a preferred
3 inches. This rapid decomposition necessitates the constant
addition of organic fertilizers, rich in nitrogen, to the soil;
and the protected plants, even in a season of fairly normal
rainfall, are very often in need of additional moisture.
Furthermore, by freeze-up time very little dried grass is ever
left for use as a winter mulch.

Rotted sawdust

Another material available to us at the expenditure only
of time and physical effort was some very well rotted hard-
wood sawdust which had been lying in a shady woods for
some 20 years, host to centipedes, worms, and beetles, and
overgrown with Virginia creeper, honeysuckle, and green-
brier.

This sawdust was, of course, moist and very heavy to
handle, but its dark color was most pleasing to the eye. Even
the lightest of rains seemed to go directly through to the gar-
den soil and very little additional water was needed through-
out the summer by the herbaceous annuals and perennials
protected by it, nor did they show any overt need for addi-
tional fertilizers during the growing season. The vegetable
garden grew lushly, and strawberries, raspberries, and rhu-
barb all produced prodigiously, surrounded and protected by
this sawdust mulch.

No replenishing of the mulch was necessary from spring
to fall. Not one garden weed penetrated the 3 inches of saw-
dust, and only an amazing few of the broken roots of the
creeping woods plants gave rise to new growth that had to
be pulled from the loose, unresisting medium.

On the same July day when the soil beneath the dried
grass registered 94° F.,, that beneath the rotted sawdust reg-
istered only 82°. These temperature readings were taken in
the same test bed, in the same direct rays of the sun, and
within 4 feet of each other.

In early November, checking the decomposition and/or
foss of the sawdust, I found approximately 2 inches of loose
mulching material, while the first inch or so of soil immedi-
ately beneath was so mixed with the sawdust as to be in-
separable one from the other. It was, in effect, a rich, black,
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5. Mulch Your Way through the Summer

Put mulch to work for you during the hot, parched
stretches of summer. Let it stop weeds in their tracks and

. hold on to needed moisture. Let it keep soil temperature

down and garden production up.

Ruth Stout, for example, has roared for years about how
a good mulch helps close the “work gap” between spring
planting and autumn harvests. A champion of the year-
round hay mulch, Ruth emphasizes in her books and articles
that there’s less labor, less struggling with watering, wilting,
weed competition, insects, or soil conditioning when a con-
stant layer of thick hay blankets the garden. “The whole
thing,” she exclaims, “can actually almost be said in one
sentence: Keep your ground (vegetable patch and flower
beds) covered with muich, and from then on just use your
brains.”

Lots of things besides hay make effective mulches. The
list of usable materials seems to be growing nearly as fast
as the plants in a well mulched plot. Basically, there are two
main divisions of muich: organic and inorganic.

Experiment pace quickens

Serious interest in mulching has climbed sharply in the last
few years and the tempo of mulch experimenting has spurted.
At the New Mexico Agricultural Experiment Station, for in- -
stance, orchard-management studies showed that apple trees
given an alfaifa hay mulch produced larger fruit than trees
kept either in permanent sod or under chemical-spray weed
control. Grapevines mulched with a layer of straw outyielded
cultivated vines by 25 percent at the Ohio Station, where
raspberries mulched with wheat straw also showed a 10 per-
cent increase over cultivated plants, as well as a boost in
berry size. And at the same station, peat moss or sawdust
mulches on blueberries brought as much as 80 to 152 percent
higher yields than cultivated berries. Raspberries mulched
with grass clippings, wood chips, sawdust, newspaper and
maple leaves grew faster and had remarkable flavor improve-
ment for Vermont nurseryman Lewis Hill.

Soil scientists at the Texas Station have worked out a
“mulch recipe” for reclaiming land in the Rio Grande Delta
that has been ruined by salt accumulation. The barren clay-
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loam plots, so saline they produce almost no crops at all,
are covered in March with a 5-inch layer of cotton-gin trash
(dried bolls, stems, and leaves). The plots are left idle at
least 6 months, then plowed and planted to crops. Within
5 months of applying 30 tons of mulch per acre, researchers
found 84 percent of the salts had been leached from the top
30 inches of soil.

Noted garden-author Cynthia Westcott relates that she’s
found blackspot of roses “a disease that can often be reduced
in extent by the use of a proper mulch.” She usually mulches
her New Jersey rose garden with buckwheat hulls applied
1 inch deep. A 50-pound bag will cover about 60 square feet
or more at that depth, she notes, Cocoa bean shells, adds
Miss Westcott, seem to be equally effective and attractive,
although 50 pounds won't spread quite so far. Ground
corncobs, also a recognized preventive of blackspot, she
found more conspicuous.

Best mulches for the home garden

For the home gardener, the most practical and popular
mulches are those easily available and cleanly handled. Baled
hay, usually “spoiled” for livestock feed, is readily moved
and spread by peeling convenient layers or “books” from the
bale. Leaves and leaf mold, grass clippings, pine needles and
coffee grounds (both acid) are helpful, common mulching
choices. So too are a variety of waste or by-products of
food processing: cocoa and buckwheat hulls, shredded cotton
burs and gin trash, ground tree bark, shredded sugar cane
{bagasse), and the shells from peanuts, oats, rice, cottonseed,
etc. Shoreline dwellers have seaweed and often salt hay avail-
able, both rich in minerals and free of weed seeds; sawdust
is offered at planing mills and wood chips frequently by
power-line pruning crews. Spent hops, the waste product of
breweries, are quite moist, light colored, more resistant to
fire hazard than straw, etc., with an odor that persists a few
weeks; chopped tobacco stems are coarse, may help dis-
courage some insect pests.

Ground corncobs are a highly recommended mulch. Light
and bulky, they help to “fluff up” the soil, thus preventing
crust formation. Peat moss, although it doesn’t contain any
nutrients, improves soil tilth, aeration, and drainage, ulti-
mately helping plants absorb nutrients from other materials.
An old standby, it can be spread an inch or more in veg-
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etable gardens and flower beds, and used as a Y%-inch top-
dressing twice a year on established lawns,

Sawdust no puzzle

To offset the nitrogen shortage in sawdust and other low-
nitrogen materials, add some compost, manure, blood meal,
tankage, soybean or cottonseed meal to the soil before mulch-
ing. Actually, there is no basis in fact for many of the old
accusations tossed at sawdust. Used properly, it's not a
“devil” that sours soil or robs plant food. Weathered or un-
weathered, from hardwood or softwood, sawdust is not acid,
nor ;s it toxic in any way. It is organic matter, beneficial as
voth a mulch and soil conditioner. Used about 3 inches thick,
it serves efficiently around fruit trees, shrubs, perenniais,
evergreens, and in border plantings. Like other carbon-rich
materials, sawdust will sometimes turn plants yellow if used
alone. The reason is that soil bacteria and fungi temporarily
use so much nitrogen to decompose sawdust that little is left
for the plants. The yellowing is a hunger sign—and the diffi-
culty can be prevented by adding any of the nitrogen-rich
organic fertilizers. :

Just how effectively a good mulch performs might be seen
in the results that L. Winston Hamm gets in S. Wolfeboro,
New Hampshire. His half acre of Kennebec potatoes, ferti-
lized in the fall with 500 pounds each of compost and cotton-
- seed meal, has a mixed mulch 6 to 8 inches deep of hay
topped with 6-year-old pine sawdust. Another planting gets
cottonseed meal and sawdust in a 4- to 6-inch combination.
Fifty- to 60-bushel yields to the half acre of top quality
potatoes are what Mr. Hamm harvests. He has no insect
troubles, no potato scab, and plenty of customers. His moun-
tainside soil, originally hard packed, is now so friable he can
poke 8 to 10 inches into it with his finger. As a test, Hamm
compared mulched and unmulched potato hills, found he
picked 2 to 3 times as much from the mulched ones.

-M. C. GoLbMAN

6. Getting Along Without Plastic

Ironically, organic gardeners, dedicated to preserving a
healthful and attractive environment, are nevertheless un-
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wittingly coniribuiing el share to the nation’s reputation
as a plastic society. Without giving it a thought, most of us
end up with at least half a dozen disposable plastic packages
every time we go to the supermarket. But more than that,
we actually use plastics deliberately in our gardening.

A freshly dug unpotted plant will keep for days in a sealed
plastic bag. A vacationer can swathe his house plants in a
plastic bag and find them flourishing when he returns from
a two-week vacation, without any interim watering. Green-
houres made of plastic are supposed to be almost as good as
glass ones, and much less expensive. Plastic mulch has been
used for keeping down leaves and retaining roisture. Cut-
tings can be rooted in damp vermiculite, even in a dry wintry
house, if you enclose the whole business in plastic.

It’s true—plastics are convenient, quick, durable. (Boy,
are they durable!) But these characteristics, desirable though
they may be, are not the be-all and end-all of organic garden-
ing.

Commercial fertilizers are also quick and convenient. But
the organic gardener doesn’t use them. He prefers to spend
the extra time and put up with the extra inconvenience in
order to protect his environment and his health from the
pesticides which the big-time operators use, and from the
commercial fertilizers which not only produce inferior food
but contribute to the destruction of our waierways in the
form of nitrate pollution. Plastics are nonorganic substances
which add nothing to the soil except trouble if you try to
grow crops where they have been buried. There is, in fact,
some reason to believe that the formaldehyde given off in
small amounts by some plastics can actually kill soil bacteria
and thus interfere with plant growth. At any rate, the organic
gardener can do very well without plastics. And when you
stop to think of it, what couid be more unnatural than a
product like plastic mulch? It keeps the soil untouched by
air, sunshine, dew, or rainfall. It does nothing to enrich the
soil, while an organic mulch breaks down into compost,
humus, and minerals. It also lets the air, dew, rainfall, and
sunshine seep through it to the plants beneath.

Of course there is more work with an organic mulch. You
must provide a new mulch at least every year, for the old
one has a way of disappearing into the scil so completely
that you wonder where it went. The answer is it went to
nourish the soil—ua “problem” you will never have to WOrry
about with plastic.
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Hay, straw, and leaves make good organic mulches. Old
newspapers and magazines are excellent materials for making
organic mulch—and waste paper is one of the most plentiful
discarded materials in the world.

Lay it in very thick layers to mulch almost anything. The
most expensive evergreen border, a box hedge, a row of
rhododendrons, a perennial bed—these are all garden spots
that lend themselves well to a paper mulch. If you use a
permanent mulch on your vegetable garden, you will be
amazed at the absence of weeds. The paper can then be
covered with something attractive, and organic like compost,
hay, straw, leaves, wood chips, peat moss, cocoa beans,

» ground corncobs, sawdust, or almost anything else.

Cover the papers with something or the wind may scatter
them over the neighborhood. They are not hard to spread
into a muich if you work on a fairly windless day and keep
the layers thick, preferably with a helper coming along after
you and spreading the topping.

What can you use instead of plastic bags? For big jobs
there are burlap bags, inexpensive and durable. You get
them free with lots of things like ground corncobs or peat
- moss. Clean and dry, they can be used again and again.
- And when they are too worn out to use any more, tear them
in strips and use them for mulch along with the paper. For
~ rooting cuttings, old-timers used to save pickle jars and jelly
glasses. Fifty years ago any self-respecting rose garden had
rows of upside-down mason jars on the ground. Inside these
miniature greenhouses, precious cuttings were rooting, safe
from bugs, worms, and stray animals, and kept at exactly the
right degree of moisture. Instead of throwing out the old
peanut butter and mayonnaise jars, why not switch over to
using them instead of plastic for your cutting chores and
for raising seedlings? When you dig up a plant to take to a
neighbor, put it in a jar and screw the lid on. Your neighbor
can check on the moisture inside until he can find time to
plant it.

The piastic industry has been with us for about 25 years
now, and during that time manufacturers have made it the
great thrust of their research to develop more and more in-
destructible materials. Their great success is the sanitation
department’s—and the public’s—great headache.

You can garden as well or better without plastics, but even
i that were not true, it is time that organic gardeners truly
concerned with the exploding volume of environmental con-
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taminants made up their minds to avoid using as much as
possible one of the fastest-growing pollutants of all, plastics.
A biodegradable plastic is probably rot an impossibility, but
development of it will require industry to spend a sizable
portion of its income in serious research. Until that research
is done and a piastic developed which will decompose within
a reasonable time, the fewer plastics used the better.

In the past, when pollution control had not assumed its
present “now-or-never” aspect, we favored the use of black
plastic in the garden. But the reports reaching us have been
extremely disturbing; plastic is practically indestructible, un-
less you burn it. It cannot be composted or digested, and it
is estimated that discarded plastic will litter the land—a
memento that will endure, an eternal synthetic, a memorial
to our times, non-blodegradable and incapable of ass1m1lat10n
into the organic cycle

How much nicer it would be if that archaeologist 10,000
years from now would stomp his shovel into clean rich soil,
breathe our fresh air, drink our pure water, and then name
us for those characteristics, instead of the plastic which is
fast overburdening our society.




PART III

WHAT TO GROW-AND HOW!




The Best Laid Plans

1. “Stretch the Harvest” by Planning

The successful organic vegetable garden will give you and
your family a ready and inexpensive supply of fresh, nutritious
vegetables throughout the year. With careful planning, you
can get a continuous supply of vegetables from early spring to
late fall. Robert Stevens, extension horticulturist at the Uni-

versity of Delaware, calls this “stretching the harvest season.”
You'll also be able to double the harvest by interplanting
and succession planting. Careful planning will decrease the -
need for canning, freezing, and storing great quantities of
food. Vegetables picked fresh for 7 or 8 months of the year
not only decrease the amount needed to be preserved, but
also provide a fresh source of vegetables for the family table.
Another advantage of having a definite plan for the garden
is that the kind and amount of seed can be determined fairly
accurately in advance, and proper amounts purchased. If
you have no plan, you are likely to get too much of some
seeds and not enough of others., These 10 points should be
considered while drawing the plan, according to Stevens:

1. Perennial crops such as asparagus, strawberries, and
rhubarb should be located at one side of the garden.

2. Tail-growing crops, such as corn, must be kept away
from small crops like beets and carrots to avoid shading.

3. Provide for succession crops—a fall gardea, small
fruits, and overwintered crops to mature early in the
spring. In this way, space for spring crops which will
be harvested early, may be used again for later crops.
Examples: tomatoes after radishes; cucumbers after
spinach,

4, Early planted, fast-growing, quick-maturing crops
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should be grouped together. Examples: radishes, let—
tuce, early cabbage, scallions, etc.

5. Provide plenty of vegetables for canning, freezing, and
storing.

6. Do not overplant new varieties, vegetables which the
family does not like, or too much of any one vegetable
at one time.

7. Rows should foﬂow across the slope (on the contour)
in hilly areas.

8. Make sure the plan provides the best spacing between
rows for the method of cultivation that you intend to
use (hand, tractor, horse).

9. Run rows north and south if poss1b1e to prevent plants
from shading one another.

10. Long rows save time in care and cultivation. Several
crops may be planted in the same row if the distance
between rows is the same.

Geiting the most out of your garden

Actually, the entire purpose of careful planning is to get
the most out of your garden. Managed correctly, a small
garden will yield more and certainly satisfy you much more
than a poorly run, large plot. Consider the average suburban
home with the yard obviously not large enough to produce
everything wished for. Is here anything that can be done about
it? Definitely ves! Here's how one Pennsylvania organic gar-
dener, Dr. Lewis Theiss, suggests solving the problem:

Production in a restricted garden area can be very
largely increased by making a two-story garden. In a
way, such a garden is like an old-fashioned house with
two stories. That type contains twice as many rooms on
one plot. Similarly, a two-story garden greatly increases
the productive area.

Some years ago, I had to limit my plantings to an en-
closed garden that was just about 50 feet wide. The
two-story garder enabled me to produce a very generous
supply of vegetables in this restricted area.

To begin with, I narrowed the space between plant
rows. Instead of cultivating, I mulched. That not only
did away with a lot of work, but it kept the ground
moist in a way that had never happened before. And
this genervus supply of moisture certainly helped the
vegetables to secure more plant food.




What to Grow-—And How 113

But spacing my rows closer did not entirely meet my
needs. So I resorted to the two-story garden. Suppose
your garden is 50 by 50 feet. You have 200 feet of
fence thai ordinarily goes to waste. Yet that fence will
hold plants as well as bean poles, trellises, or other sup-
ports. Those 200 feet, of course, are the equivalent of
4 50-foot rows of vegetables. So the thing to do is to
make use of the space along your fence.

What do gardeners usually grow that needs support?
There are climbing beans—several varieties of them.
There are cucumbers, melons, squashes, and so on. All
have tendrils for climbing. So all the gardener has to
do is to plant his seeds, or set out young plants, in a
long row at the bottom of his fence wire, mulch the
ground well, and see that the young plants get hold of
the fence wire. The plants will do the climbing.

You needn’t be skeptical when it is suggested that
squashes can be grown on a fence. If you have ever seen
a farmer’s cornfield, you must have seen some of his
pumpkin vines climbing the cornstalks. And if your
farmer is of the thrifty sort, and pianted some beans
along the corn rows, you will see lots of bean vines go-
ing up the cornstalks~—and out in a great field at that,
where there is ample room for all sorts of plantings.
The farmer is simply trying to save himself some work.

I bhave suggested climbing beans as an illustration.
Some crops that are ordinarily grown on the level will
do better if grown vertically. Take cucumbers, for in-
stance. If you get a wet spell, and especially if your
ground is heavy, your cucumbers will in all likelihood
begin to rot. If you raise China cucumbers-—and every
gardener who desires a very superior product should
raise them—you will be surprised how much can be
grown on a fence.

If you want something more attractive in your garden,
try scarlet runner beans on the fence. You will not ¢~y
get some good beans, but the showy sprays of brilliant
flowers will make your fence a thing of real beauty.
Even beans with inconspicuous flowers add living charm
to a fence. The long and sightly pods, hanging in heavy
clusters, are also a thing of beauty.

And, when it comes to picking the beans, you never
had it so good as you will have it if you put yovr beans
on a fence. There will be no more backbreaking stoop-
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ing to gather the beans. Harvesting them will be as
easy as taking a can off a shelf. I know. I have done it.

You can also tie your tomatoes to the fence. Staked
tomato vines always have to be trimmed some. You can
trim off the shoots that want to grow through the fence.
Fruits on the opposite side of the fence are of little use
to you. If you grow some of the little red-fruited to-
matoes, you will be amazed at the beautifui picture ihey
will make on your fence. The small red cherry or red
pear tomatoes, or the yellow pear or plum tomatoes, are
indeed colorful and decorative——as well as tasty. The
fruits grow in brilliant clusters. But they need to be
hung up to be seen well.

Climbing peas, such as tclephone peas, were really
made for fences. They absolutely have to have high
support. They will cover the woven wire with their
beautiful foliage, and the hanging pods are like striking
figures worked into a lovely green fabric.

But you don’t need to limit your fence-row growths to
climbing vines. A row of corn can be grown hard
against the fence—with beans to climb the stalks, at
that. And so can any other tall, upright growths suc-
cessfully occupy the little swath of ground along the foot
of your fence. Ail such growths can be looped back
flat against the wire.

In earlier days, folks grew many products on the sides
of their houses, espalier fashion. They thus grew apples,
pears, apricots, and other tree growths. Grapes have
long been a favorite for the sides of houses. They can
be for you, or you can grow them on your garden
fence.

This is not intended to be a complete list of things
you can grow in your two-story garden. It is meant
merely to suggest that, if your garden space is limited,

you try two-story gardening-—an excellent plan for you
to get the most from any garden.

2. Motto for March: “Be Ready!”

Here’s some advice from Connecticut gardener-mulcher
Ruth Stout, author of How to Have a Green Thumb Without
an Aching Back, on planning your garden:
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By about March, your seeds should ail be arranged in
3 boxes, marked Early, M.ddle, Late. They should be
in alphabetical order, so it will be easier when planting
time comes to pick out the ones you are ready to put
into the ground.

But whether you have bought your seeds or not, you
can get out the catalogue from which you intend {0 order
them and make out-your list so that you will know
exactly what space you can allow for each and what you
are going to put where. This done, find a big white
sheet of good thick paper, a ruler and soft black lead
pencil. Unless you are one of those skillful people who
never makes a mistake, you will be better off with an
eraser at the end of the pencil.

After outlining the measurements of your vegetable
garden, you can settle down to putting your crops on
paper. It’s a little unbelievable how much time and
space a person can save if he has a complete plan to
follow when he is ready to plant.

I rotate my vegetables because the experts tell us to,
and hardly anything makes me feel so virtuous as fol-
lowing the advice of the experts on those rare occasions
when 1 feel it isn’t hazardous to do so. Every other
year I put corn and tomatoes in the upper half of the
garder;, the following year in the lower half. Why not?

Maybe you know how many feet of corn you want to
plant this year. If you don't, figure how many ears you
can use, how many you can get from a foot of corn,
ancC that’s it. With my year-round mulch, no plowing,
no weeds, I average almost two ears to a stalk and 1
can also plant very closely because my 14 year. of rot-
ting mulch has given me such superb soil.

Let’s say you're going to plant three varieties, two
early and one main crop, so that you can eat corn for
at least two months. Draw lines on the paper for the
rows, and put planting dates and name of the varieties
on each lire. It's wonderful when planting time comes
just to glance at the diagram and waste no time in figur-
ing where you want to put what.

Next, choose a spot for tomatoes and mark that. Do
vou plant too many? I do.

I put peas, including bush edible pod, between the
rows of corn. This saves a lot of space and peas being
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an early crop, corn a late one, the two don’t interfere
with each other. I find Lincoln peas infinitely more
satisfactory than any kind I've ever tried and so do many
other people to whom I have recommended them. Keep
them well propped up with hay so they won’t steal sun-
shine from the young corn.

I plant about the same amount of spinach, onions and
peppers each year, I always plant these in two rov-s, the
length of the garden, next to the row of strawberries,
rotating by putting the onions next to the beirries one
year, and the spinach there the following year. I put
pepper plants in the same row with spinach, since one
is so early and the other so late, Spinach is eaten or
in the freezer by the time the peppers are old enough to
feel the need of a little space and privacy.

If you are like me you are always dashing out for a
handful of parsley, so you may want to do as I do: put
it at the near end of the garden. Have you ever tried
making a border of it around a flower bed?

IMost of the other vegetables are a matter of ruling
ycur paper, 1, 2, 3 feet apart as each vegetable requires,
and writing the names on the lines. When you choose
the rows for cabbage, broccoli and cauliflower you can,
if you need the space, put kohlrabi seeds between the
plants. I drop a few seeds of the larger plants every
18 inches and put the kohlrabi along the rest of the row.
You can also crowd the lettuce and bush beans with
any of the later crops; they will mature and be out of
the way fairly early. I put lettuce and beets extremely
close to each other; neither seems to mind.

Dill seeds itself copiously but if you mulch, it is more
practical to plant it each year. We're so fond of it when
it’s young and fresh that I plant it scveral times a season.
But ignore this when you plant your garden because you
can sow the seeds in the same rows with cabbage and
so on, unless you have kohlrabi there. Radishes take no
space; you can drop their seeds right on top of carrot,
parsley, parsnip seeds.

I've come across very few people who grow edible
soy beans, but it seems a shame not to. This year when
the frost took all our limas on June 19th, the soy beans,
which we think are as delicious as limas, came through
bravely. But you have to give them plenty of space.
They get huge and sometimes flop around, showing no
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consideration whatever for any less demanding crop
which may be unfortunate enough to be trying to live
close to them. If you can plan your garden so that the
soy beans are next to the early corn it may be that the
corn will get such an early start that it won’t mind the
soy beans. I somehow have not found it convenient to
do that, but I see no reason why it wouldn’t work.

I put poles for beans along one end of the garden and
they take up practically no space. |

Cucumbers, pumpkins, squash and gourds are the
worst space-grabbers. You might think they were human
the way they invade other people’s territory. Cocozelle
squash (zuceini) can go right in a corn row because it
doesn’t spread. Besides, very few hills go a long way.
But if you grow things in the corn which creep between
the rows they become a great nuisance. Perhaps you
can put these things along one end or onre side, or both.
I put them all along the asparagus one year; last year I
crowded the pole beans with them. They ran outside
the garden over the grass and were most prolific.

This is no good for Hubbard squash, however, if you
want to root it in several places along the vine, as I have
learned to do, to outwit the borers. It works beautifully.
So 1 scrabble around to find a special spot for it. One
successful Hubbard squash vine provides enough squash
for the winter for a small family, which is a very good
thing, considering that a healthy Hubbard squash vine
has less restraint than anything I have seen, with the
possible exception of a Russian sunflower,

In planning the parden, you will want to consider the size
of the area available, the needs of the family, and their likes
and dislikes. Keep these points in mind when you take pencil
and paper and start to draw the plan. A rough sketch will do,
but it must be fairly accurate to be useful. Make the plan to
scale if possible. You can use a scale of ¥4 inch to 1 foot.
Outline the shape of your garden, put down the length and
width, space between rows, names of vegetables to be planted

in each row, and the names of late vegetables that will follow
the early ones.
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Suggested Vegetables for a Garden 50’ x 100’ or Larger
Planned for Power Cultivation—Northeastern Area

DISTANCE BETWEEN

ROWS IN FEET ¢ 50 feet —>

4 3 early potatoes

3 late potatoes

3 late potatoes ,

Follow with plantings of an
3 _peas, early as possible of the follov?ing: b%its, calz
3 peas, 10 days after Ist p rots, snap beans, endive, fail
, lettuce, turnips, whatever the

3 peas, 20 days after 1st ] family likes

3 spinach (late cabbage plants) parsley

3 lettuce (follow by late caulifiower) radish

radish (10 days later)

3 _early cabbage (rutzabagas for fall storage)

3 broccoli (late beets) early caulifiower (late carrots)

3 onion sets (fall spinach)

3 onion sets (fall lettuce)

3 early carrots (snap beans) early beets (snap beans)
§ 3 early snap beans (letiuce) kale or swiss chard*
“ 3 shell beans
S 3 shell beans
- 3 lima beans (bush)

3 parsnips

3 peppers eggplant

3 tomatoes (early)

3 tomatoes (midseason)

3 tomatoes (late)

3 sweetcorn,early midseason late

3 sweetcorn,early midseason late

3 plantearly midseason

'3 n g

3 plantearly tnidseason - } laatt:age‘%lﬁ

3 pole beans .

3 summer squash pumpkins

6 winter squash H

6 cucumbers
v 3

* Cut outsid~ leaves only inside out so as not to cut growing heart.
Vegetables listed in ( ) are second crops.

Prepared by: E. C. Minnum, Extension Vegetable Specialist,
Connecticut Agricultural Extension Service




Planting Table
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CROPS THAT STAND SHARP FROST. PLANT AS SOON AS SOIL CAN BE WORKED.
root crops
beets. ... ............ Crosby’s Egyptian 1 oz. ¥ 215 3in. 1" diam. & up§ 55 1% bu
Detroit dark red
carrots. .. .. ........... Nantes - table
Oxheart - heavy soils 65
. , Chantenay - storage 10z 1B 24 2-3 in. 1%’ diam.&up by Nov.1 11 bu,
onions (sets) ... ... yellow 2 1bs. 1 214 3in. 1% stem diam. 50-120 1% bu.
parsnips ..., . Improved Hollow Crown s oz, 1 24 lin. mature 110 142 bu.
peas .. World s Record, Little Marvel 1 1b. 1 215 1in. 3/16" &up 65 1% bu. (pods)
ri lchshes ............. Scar let Globe ¥4 0z, ¥a 6" b4 in. ' & up 30 100 bunches
xumlmga o . Long Island Improved 2pkts. & 2 4 in. mature by Nov. 1 2 bu.
turnip ... . Purple Top White Globe 2pkis. % 24 3in. 1%"” & up 60 12 bu.
greens and salr;d cmp.s while buds
broceoli ... . .. . Calabrese ) S0plants % 2% 18-24in. are tight 100 30 bunches
cabbage . . .. early - Golden Acre S0 plants as heads 80
) late - Danish Ballhead 50 plants .... 24 2 ft. become finm 120 35 heads
endive. ................ green curled or whole plant§ ,
o broad-leaved Batavian Y5 oz ¥ 2% 12 in. 6-8" spread 90 80 plants
kale . ............ ..., .. Scotch curled leaves 6-8°
Siberian (for wintering) 1 pkt. ¥ 2% 16 in. long 70 60 bunches
lettuce (leaf). ... ... . . Grand Rapids : 1pkt. 12 24 12in. oulg_ige ieaves! 69 85 plants
‘ a0 Ong
spinach. . ... .. ........ Bloomsdale Savoy % oz V2 215 2-3in. 4" spread 50 2 bu.
of leaves
Swiss chard. ....... ....Locullus 1 oz. 34 2% 10-14in. outside leaves 63 60 plants
4-5" long

611
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CROP VARIETY '6533 5%3 53 ggm; ™ ggé_g; 2 Qp
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CROPS THAT STAND LIGHT FROST. PLANT WHEN DANGER OF SOIL FREEZING IS PAST
green, snap beans. ... . .. bountiful, stringless gresnpod 1 1b. 1 214 3in. pods 3-4’/ long 60 112 bu.
yeilow, snap beans. .. ... Pencil Pod, Golden Wax 11b. 1 214 3in. pods 34" long 60 1% bu.
pole, snap beans. . . ..... Kentucky Wonder 14 Ib. 1 214 Poles - 3 ft.t pods 3-4'' long 80 2 bu,
sweetcorm. ............ Golden Cross Bantam Yalb. 1 2% 15-18in. kerptflls filled 80-90 60 ears
with milk
squash................ Straight Neck (Summer Bush) , 4 ft. fruits 4-5’' long 60 150 fruits
butter nut 8 ft. mature before frost 75 fruits
green delicious (Winter) 1 oz, 1 5 8 ft. mature before frost 50 fruits
CROPS THAT CANNOT STAND FROST. PLANT WHEN FROST NO LONGER EXPECTED.
bush lima beans........ Fordhook, improved bush 1lb. 1 2% 8-10 in. when beans 85 1% bu.
show in pod
pole lima beans. ........ King of the Garden, challenger 1 Ib. «v.. 2% Poles-3ftt when beans 2 bu.
show in pod
PEPPeIS. . ............. World Beater, Yolo Wonder 50 plants .... 215 2 ft. __green or red July 25 3 bu.
tomatoes.............. Rutgers, Marglobe, Queens 50 plants 28 21t gre%en.or July 25 3 bu.
red ripe

*Some vegetables such as peas, spinach, carrots, beets, onions, and lettuce may be sown in rows closer than distances shown. See Garden
Plan or follow directions on seed packets or in seed catalogs. Time of outdoor planting is approximate, may vary 2 to 3 weeks from south-
ern to northern New Jersey.

16 beans around pole. Thin to four strong plants after second pair of leaves develops.
1If not grown on stakes, 25 plants 4’ x &',

§Thinnings of beets can be used for greens, with small roots attached. Thinnings of lettuce, endive, and other salad plants sown in rows can
be used as soon as leaves are 3 to 4 inches long.

~New Jersey Agicultural Extension Service
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Plan for a Farm Garden for a Family of Five Persons

Asparagus, rhubarb, chives, horseradish, herbs, winter onions

onion sets to mature, thinnings used for green onions—April

onion seed to mature, thinnings used for green onions—April

early spinach, lettuce, turiips, cress, kohlrabi—April, followed by snap beans—June 15 - July 1
early peas—April, followed by beets and late carrots—June 15-July 1

second early peas—April, fcllowed by late celery, caulifiower, broccoli—June 15 - July 1

latz peas-—-l-April, followed by late endive, chinese cabbage, lettuce—July 1-15, or late turnips—July 15 -
ugust

early beets, early carrots—April, followed by late spinach, or snap beans—July 20
early cabbage, broccoli, caulifower—April, followed by spinach or kale—July 15 - August 1

parsnips, salsify, Swiss chard, New Zealand spinach, parsley—April
(Seeded with marker of early and second early radishes)

cabbage, Brussels sprouts, early celery—May
second plantings of beets, carrots, kohlrabi, lettuce—May

cucumbers, muskmelons, summer pumpkins, winter squash—May 15

MO pUY—MOLD 0} 1oy 4

121




T ST vER R 3 - L— IR

Plan for a Farm Garden for a Family of Five Persons (cqnt.)

“a e T

] » sweet corn
£ sweet corm—May 1, May 20, June 15, July 1
1%
- sweet cuorli
G 24
| snar feoee JMay 115
P syeen soed beuns, dry shell beans—May 20
ALY
lima beans—!‘ay 20
24
lima beans—Msesr 20
4
tomaines, sweet and sharp peppers, eggplant- - May 20
4
laie ¢ 7 ye~=Jnne 15 Dates are for Central Pennsylvania.
2V Grouping shows:~~i. Perznnial crops. 2. Harly muluring crops
late cabbage- ~June 15 followed by succession crops. 3. Crops occupying the
L2 ground ali season,

(44!

g 21vg Y[

Yoo,

4

® Digtsnce t-:;etween fows inay depend upon type of cultivator to be used. —Pennsylvania Agricuitural Extension Service
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Plan for a 25 x 50-foot Garden
Practical row arrangements with companion and succession plantings and approximate dates for sowing seed or
transpianting plants (Northeastern Area). Adjust size of plantings to fit needs and preferences of your family.
00 ROWS 25 FEET LONG (PLAN NOT DRAWN TO SCALE)
1 ) peas, double row, 6 i;g_‘._’apart —April 1, follow wi.h I row spap beans—June 15
3s peas, double row, 6 in. apart*—April 1, follow with 1 row snap beans—June 15 S
6 spinach, double row, 6 in. apart*-—April 1, interplant with 12 staked tomato plants—May 15 §
- 814 spinach, double row, 6 in. apart*—April !, interplant with 12 staked tomato plants—May 15 )
9% | carrots—April 1 Q
1 carrots——April 1, follow with rutabagas—July 1 g
1214 _beets—Anril 1, follow with carrots—July 15 |
1315 beets— -April 1, follow with carrots—July 15 _ ‘:2
16 Swiss chard, 15 ft. of row—April 1, peppers, 5 plants 2 ft. apart—May 15 e
1814 cabbage, 12 plants—April 1, interplant with lettuce, radish seed, or onion sets g
21 broccoli, 12 plants—Aprit 3, i=ternlant with lettuce, radish seed, or onion sets
2314 snap beans—May 1, snap beans—July 10
26 corn, ¥ row—May 1, other half—May 10, follow with 12 kale plants—Aug. 15
28%5 corn, ¥ row—May 1, other half—May 10, follow with late lettuce, radish, or endive—Aug. 15
31 lima beans-—May 10
33% snap beans—May 10, follow with cabbage, 12 plants—July 15




36
3814
41
4314
46
4815
50

Plan for a 25 x 50-foot Garden (cont.)

snap beans-—May 10, follow with snap beans—July 15

snap beans—May 20, follow with beets, 2 rows, 15 in. apart*-——July 15
lima beans—May 20
lima beans—May 30

__corn—Y% row—May 20, other half—May 30, spinach—Aug. 20

corn— Y2 row—May 20, other half-——May 30, spinach—Aug. 20

*Allow 2%5 feet from center of double row. —New Jersey Ag-icultural Zxperiment Station
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Vegetable Planting Table and Requirements

PLANTING DIRFCTICNS

VEGETABLE TivMe To PLANT
SPAragus. . ...... spring
sans, bush...... 1 - 8 weeks after last spring frost
lima.......... 2 - 6 weeks after last spring frost
eets, early....... 2 - 4 weeks before last spring frost
late. .......... 6 - 8 weeks before first fall freeze
roccoli. . ....... 4 - 6 weeks before last spring frost
ibbage, carly... 4 -6 weeks before last spring frost
late........... 3 months before first fall freeze
yrrots, early. .. .. 2 - 4 weeks before last spring frost
late. . ......... 10 weeks before first fall freeze
wuliflower, early. .2 - 4 weeks before last spring frost
Iate........... 3% months before first fall freeze
rn, early.......onfrost-free date
late...... e 10 weeks before first fall frost
pcumbers. ...... 1 week after last spring frost
replant. . ....... 1 week after last spring frost
sttuce, head. . ... 4 - 6 weeks before last spring f1osi
leaf............ 6 weeks before firsi fall freez.
wskmelons. . .. .. 1 - 2 weeks after last spring frost
nions. ..... «v .. 4 = 6 weeks before Jast spring frost
ArSRipS. ... ..... 2 - 4 weeks before last spring frost
asley. ... 2 - 4 weeks before la<t spring frost
BAS e reneraan 4 - 6 weeks before last spring frost

DISTANCE
BETWEEN
PLANTS
(INcHS)

18
4-6
6-10
3
3

18-24

15-18

24 -30
3
3

18-24

18 -24

12-18

12-13

36-60

24-30
6-12
6-12

48 - 72
2-3

i 3 QI
WO

Disrance
BETWEEN
Rows
(INCHES)

48 - 60
18 - 24
24

12-18
12-18
24-30
4 -30
24 - 30
12- 18
12-18
24 - 30
24 - 30
24 - 36
24 .36
36 - 60
2450
12- 18
12-18
43-72
12-18
18-24
12-18
13- 36

Row-FEET
AMOUNT
OF SEZED
PER 100

Roots
11b.
1lb.
2oz,
20z,
plants
plants
1 pkt.
10z
1oz
plants
1 pkt,
4 o2,
4 oz.
15 oz.
plants
s gz
145 oz,
¥ oz,
300 pl.
Y4 oz.
V4 oz,
11b.

YirLop
Per 100
ROow-FEET

12-241b.
50 Ib.
60 - 75 lbi
100 1b.
100 b,
50 Ib.
100 1b.
175 ib,
100 Ib.
150 ib,
45 heuds
45 heads
100 ears
i00 ears
150 1b.
125 fruit
50 1o,
50 Ib.
50 fruit
75-1001%b.
100 Ib.
50 lb.
40 1b.

MOY pup-—mods) 03 Iy My

STl

.




Vegetable Planting Teble and Requirements (cont.)

PLANTING DIRECTIONS

VEGETABLE Tiie To PLANT
potatoes, white. . . 4 - 6 weeks before last spring frost
sweat. L. 1 -2 weeks after last spring frost
radishes. ... ... 2 - 4 weeks before last spring frost

cutabaga. ... ... .. 3 months before first fall freeze
soybeans. . ... .. on frost-free date
spinach. . .. ... ... 4 - 6 weeks before last spring frost
sguash, summer. . .on frost-free date

winter. .. .... .. -2 weeks after Jast spring frost
strawherries. . . . .. spring
tomatoes. . .. .....on frost-free date
turnips. . . ....... 4 - 6 weeks before last spring frost

DIsSTANCE
BETWEEN
PLANTS
(INCHES)

12-15
12-18
1
6-10
6-10
2-6
36 -80
48 - 120
12-18
24 -48
3

BETWEEN
Rows
(INCHES)
DiIsTANCE

24 - 30
30-48
12-18
18 - 24
24
15-24
36 - 80
60 - 120
36

24 -48
21-18

AMOUNT
Row-FEET
oF SEED
PEr 100

6-101b.
planis
10z
4 oz.
15 1b.
1oz
15 oz,
s o,
plants
plants
¥ oz,

YiELD
Per 100
Row-FEET

75 Ib.
100 1h,

1,200

150 1b.

50 ib.

50 Ib.
100 fruits
100 fruits
varies
200 1L.
100 1b.
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3. Make a Little Garden Do the
Work of a Big One

A tiny garden is the best education that I know.

Each plant is just 2 few I.ct from all the others, so you
notice things you'd overlook in u large garden. When some-
thing goes wrong, you reali~= it from the start, look for the
cause, and take action,

Moreover, the tiny garden can be beautiful. Put to work,
every square iach is fruitfully productive. But you must keep
its nose to the grindstone. If enough growing season remains,
never pull out a vegetable without planting a couple of seeds
in its place. Always count on the weather being with you.
You lose little if it isn’t; and a long shot sometimes pays off,
giving you besides food, that comforting feeling that your
judgment is pretty good, after all.

Shade can be greatest problerm

In your little garden, the greatest problem may be shade.
Raise 2 lightloving plant a foot or two above the others and

- in some cases you'll double the iight it receives, You can do

that by planting it in a bottomless box set on top of the earth.
Go around the garden with a light meter (borrowed from

your camera-fan neighbor) and test light availability here and
there. It will reveal interesting facts,

Space problems

Corn is not impossible in a small garden. True, the leaves
should touch for pollination, but they will when planted in
triangles of three. Quite a few of these triangles can be
wedged in here and there for a vegetabie that must be fresh
to be real.

The best of all vegetables, asparagus, admittedly is a space-
taker. But it makes such a lovely background for the sum-
mer flowers and vegetables that I slip one in wherever there
are a few inches to spare. Give it room in the tiny garden if
only to have a crop when other vegetables are scarce.

My space limitations started me growing tomatoes in large
cans. A 2-gallon container with drainage filled with rich
earth will hold a well trained and clipped tomato through its
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whole bearing period. It has always seemed regrettable to
me that we should grow tomatoes into rich bearing plants
only to have them destroyed when they reach their peak per-
formauce. Find a reasonably bright, cool place inside for
these cans, and you can stretch your tomatc scason rigni
through the winter. Stari these winter-into-spring tomatoes
later than the others, but have them bearing when you take
them iato the house,

—OROTHY BAKER

The gardener who is really cramped for space might take
a tip from big city designers. They've learned a long time ago
that the best utilization of space is to make things go up.
According to Brian Furner, vertical gardening can be the
answet to a highly successful vegetable patch.

Verticel gardens

Your garden fence can be your most useful garden asset.
Each summer sees my fences converted into attractive, fruit-
ful, living walls. I invested in a few rolls of strong steel mesh
which soon paid for itself and now continues to show a profit.
The 6-foot-high fencing has to carry quite a load each season,

- 50 I'm glad that I secured it to strong steel poles when setting
it up.

Squash and cukes decorate fence, too

One of the fences is devoted to vegetables. Hubbards and
other vining squash give a remarkable flower display, crop
well, and take up no valuable garden space. I give the planis'
an early start by sowing in peat pots filled with sifted garden
compost in mid-April. Germination is goed in the coid frame,
and I have strong, healthy planis for setting out 15 inches
apart alongside the fence in early Junme. Although squash
plants have tendrils, I encourage the main shoots to climb to
the top of my fence by tying in regularly until August.
Squash plants are greedy feeders and they have a terrible
thirst. They find all the nourishment they need in my organ-
ically rich soil, and to save precious water, I supply it directly
to the roots via a clay flower pot sunk alongside each plar®.

Although the flower display is not so gaudy, cukes may
also be grown on the garden fence. Burpee F1 Hybrid is a
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rapid climber. I sow as for squash, but when setting out the
plants in June, I plant them only 12 inches apart. The secret
of success with cucumbers is to pick often. This encous :g8s
the plants to keep on cropping until temperatures get . bit
low in the fall

In some summers, most of the “vegetable fence” is devoted
to pole beans; the cukes are them irained on a trellis. The
bean seeds are sown at &-inch spacing, which some people
say is tco close, and the plants quickly climb the mesh and
make a thick stand of junglelike greenery and loads of tender
pods from late July until October. Here again, regular har-
vesting is the secret of long cropping. Although I'm a great
one for mulching, I do find it necessary to flood the bean
plants now and then when they are in full bearing,

Not all neighbors take kindly to 6-foot-high fences, but I
see no reason at all why the fruit and vegetables I grow on
nmiy own tall fences could not be grown on the more conven-
tional 4-foot fencing, although you'd lose two feet of vertical
space and yields would be somewhat less. In addition to the
crops I have mentioned, I’'m sure that tomatoes would do well
alongside a 4-foot fence. I know how well my tomato plapts
crop train each season to a 4-foot trellis.

Bamboo sticks

Bamboo tepees are a must in vertical gardening—they’re
so spectacular that you can place them in the flower garden
and mingle flowers and vegetables in a startling way. You
need 4 long, strong bamboo canes (tall poles will do). After
pushing the supports into the soil a few inches to anchor
them, tie them together somewhere near the top. Then link
the supports together—from base in apex—with soft wire.
You then have an openwork wigwam on which squash, cu-
cumbers, or pole beans can be grown. If the climate permits,
muskmelons and watermelons should do fine on tepees, too.
It doesn't mattetr whether you plant inside or outside the
tepee. The important thing is to position the plants so that
they will be able to climb up the legs of the tepees.

If space is not your problem, pass on these tips to friends
and neighbors who say they just can’t grow any food crops
because of lack of garden space. Make sure, though, that
they understand that good, healthy crops like yours and mine
aren’t produced Ly waving magic wands or sprinkling chem-
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icals around the garden. Some work has to be done (bwut not
tco mauch), and the soil must get its annual quota of organic

matier,
—BRIAN FURNER




Starting Plants from Seed

1. What Seeds Are

Seeds are embryo plants with enough food stored around
them to last until they can make their own food. If you soak
a bean seed in water for a day or two, then carefully open
it along the seam, you can see the young piant at one end
of the bean seed. It will be very small and delicate. You'll
~ easily be able to see the first few leaves, as well as the staali
- round, pointed root.

- All seeds are alike in that they have a small plant in them.
 The rest of the seed contains stored food for the young plant.
~ This little plant needs certain conditions in order for it to
grow; these are air, warmth, light, plant food, and moisture,
. Given these conditions, the plant should become well estab-

lished.

As soon as the plant has a root and green leaves, it can
~ start to make its own food. This usually takes from 10 to 30
days. The root takes up water and minerals from the soil.
These raw materials are carried in the stream of water or
sap up to the green leaves, where they are made into plant
food. The water and minerals in the soil, carbon dioxide in
the air, and light must all come together in a green leaf be-
fore they can be used by the plant as food.

The green color in the ieaf is caused by chlorophyll, which
has the ability to transform raw materials into starch in the
presence of light. Without light, true plants cannot continu2
to grow because plant foods cannot be manufactured. Both
chlorophyll and light are necessary.

Lecaves turn green in the light. Seeds germinated and kept
dark will have white sprbuts which will turn green when
brought into the light for a few days.

The leaves and other green parts of the plant are a sort of
kitchen or manufacturing plant for preparing the plant food.

131
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After the green parts have prepared the food, it is sent back
to the roots and other parts of the plant and is used for

growth. The leaves or “plant kitchen” must have sunlight in
order to work,

Nhise dlam £a1?

On ihc foliowing pages, you'll learn how to grow your own
plants from seeds and how to provide seedlings with the best
growing conditions.

2. Growing Your Own Plants

Plant growing was once an art and a must with gardeners
throughout the land. They knew their work, did it well and,
as a result, reaped a bountiful harvest,

Today, it is surprising how few gardeners and farmers do
grow their own plants. Even those who stand to profit greatly
by doing so, turn their backs on the cold frame. They have
come to depend upen outside sources for their needs, in turn,
they are gambling their entire crop upon another’s mothod of
growing the all important item.

In the opinion of G. J. Raleigh of Corneil University's
Department of Horticulture:

Plants of similar quality usually can be grown cheaper
than they can be purchased. Moreover, the grower who
produces his own plants is much less likely to be troubled
by such diseases as clubroot and yellows of cabbage
which are commonly introduced by purchasing plants
from infested soils. Southern grown and inferior locally
grown plants may sell at low prices, but too ofter results
with such plants are disappointing.

When early maturity is of importance, as in most
market-garden sections, the kind of plants used often de-
termines whether or not the crop will be profitable.
Large, sturdy plants with good root systems commence
growth quickly after careful transplanting and produce
crops earlier than do poorly grown plants,

Another great advantage in growing your own plants in
botbeds and cold frames is that you can send off for seeds
from any part of the world, and thus raise and experiment
with varieties and with new plants vnobtainable from local
seedmen. Nurseries usually limit themselves to a few good
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selling varieties of plants. If you want to experiment with
some new hybrids, or with new varieties developed abroad
or elsewhere in the United States, you should by all means
iearn to grow your own plants.

3. Starting Out

Verniculite gives renewed hope to all homc gardeners who
want to grow their own vegetable and flower plants, but who
have neither the time, place, nor funds for a cold frame.
Vermiculite can also be a solution to the damping-off prob-
lem for those who do maintain a cold frame, but have trou-
ble with this and other diseases caused by contaminated soil.
A Y-inch layer of vermiculite is simply spread evenly over
the entire surface in the cold frame, just as in the flat, and the
seeds are then planted.

If just a small number of plants is desired, the vermiculite
seed flat is your best bet. Plants growing in such a flat bave
less chance of being stunted by insufficient water, improper

| temperatures, or lack of good air circulation.

Seeds can be germinated well just in damp vermiculite—
especially the tiny, hard-to-sprout ones such as double petu-
nias. If only vermiculite is used, the seedlings must be trans-
planted to good soil as soon as they are large enough to han-
dle. If transplanting is inconvenient at the time, the plants
must be fed a liquid fertilizer high in nitrogen, such as one
made by dissolving 3 tablespoons of dehydrated cow manure
in one quart of water. When 2 inches tall, the plants should
be transplanted to soil to prevent crowding. When feeding,
saturate the flats well with liquid.

A combination of vermiculite on top of a mixture of or-
ganically enriched soil is best, however, for all-around seed
germination. Even before sprouting seeds develop top growth,
they send a long taproot down through the vermiculite into
the rich soil below. This gets them off to a good start and
develops strong plants for transplanting.

Vermiculite is heat-expanded mica, which is a form of rock.
While in the process of being treated, it becomes sterile, thus
rendering itse!f to good seed germination. Other reasons, such
as fine water-holding capacity, good aeration, and lightness

in weight, also make it an excellent medium with which to
work. \
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Some organic gardeners have a mistaken impression that
verraiculite is not acceptable in the natural method. Since it
is formed from a rock-based, naturally occurring mineral
without the application or addition of chemicals, there is
nothing objectionabie about its use for starting seeds or for
improving the air- and water-holding capacity of soil. (It wili
hold several times its own weight of water, and sven when
thoroughly soaked will permit ample air circulation around
plant roots, helping to avoid damping-off.)

Vermiculite does not snupply plant-growth nutrients, and
should not be counted on o do this. It’s an excellent seed-
germinating material, and can also be used to store bulbs and
winter vegetables, or provide a base for flower arrangements.
But it cannot substituie for humus or for any of the food
needs of growing plants. Neither is it as good for mulching
as organic matter, which lightens, aerates, and helps hold
moisture in soils—along with feeding plants and aiding top-
s0il.

Another wonderful thing about vermiculite is its cost. The
smail amount needed to grow enough plants for the average
garden costs no more than a dozen tomato plants at your
garden shop. You can purchase it in small as well as in large
amounts, depending upon your needs.

Damping-off

If you have been troubled with damping-off, your soil is
most likely contaminated. If you like, you can sterilize your
soil at this time 1 v pouring boiling water slowly through the
soil. One gallon of boiling water is sufficient for a standard-
sized flat. If you would rather, you can add one cup of white
(5 percent) vinegar to one quart of water and pour this
slowly through the prepared soil. Although it is not as effec-
tive as the boiling water in stamping out damping-off, it does
help to control it. Allow the soil to rest for 24 hours, then
place a ¥2-inch layer of vermiculite over it. Apply loosely
without tamping with your hand.

4. Building a Cold Frame and Hotbed

~ What is the difference between a hotbed and a cold frame?
If you want to grow peppers, iomatoes, eggplants, or any of
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the other heat-loving plants, a hotbed is best to grow them
in. A cold frame has the same construction as a hotbed,
except that there is no heat used inside it. In a cold frame,
you can propagate such cold-loving plants as cabbage, the
broccoli family, cauliflower. Or you can use your cold frames
to taper off and harden plants that have been moved intc
them from the hotbeds, to get them hardened between the
hotbed and setting out into open: garden or field.

There are two iypes of hotbeds. One is heated by a great
deal of fermenting straw or fresh manures (preferably horse
or chicken), which has been placed in a pit 2% feet decep.
The manure is packed down to a depth of 18 inches, well
watered to snak. Then you shovel into the pit 5 to 6 inches
of composted soil or good rich top soil. This soil—which will

make the seedbed—must be sieved fine.

Manure hotbeds

~ The making of a manure hotbed is described by New
| Mexico extension horticulturists as follows:
. The first essential in preparing a manure hotbed is to have
| fresh horse manure, preferably from grain fed animals. The
. manure should contain ¥4 straw or other similar litter. Some-
~ times there is insufficient straw in the manure for proper
heating. If it does not have sufficient straw in the manure,
it may not ferment or, if fermentation does take place, the
heat mav be evolved rapidly and be of only short duration.
About 10 to 12 days before the manure is to be put in the
pit, it should be placed in a flat pile 4 to 5 feet high. If it is
dry, it should be dampened with water, but not made soggy.
The manure should begin to heat in 3 or 4 days after which
it should be turned, placing the inside of the pile on the out-
side of the new cne. In 3 or 4 more days, the manure should
be ready to be placed in the pit. The manure is filled into
the pit in successive layers of 4 to 6 inches and tamped firmly
to secure uniform heating and prevent excessive settling. It
is also desirable to place the soil on top of the manure at the
same time, since higher temperatures that develop when the
bed is first made up tend to kiil some of the weed seeds that
may be present in the soil. Since a high temperaturz is likely
to develop the first few days after the bed is made up, the
planting should be delayed until the temperature drops to
about 85 degrees or slightly lower,

If the seeds are planted when the ved is first made up, the
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high temperature is likely to kill the seeds or at least injure
them. Manure heated hotbeds are usually economical to
operate after the initial construction costs are paid. Temper-
ature cannot be properly controlled in the manure heated
hotbed because the rate of fermentation, and hence the rate
of heat formation, is more or less the same on warm days
as on the colder days. Thus the bed may be too hot or too
cold depending upon the weather. The only means of con-
trolling temperature is by ventilation, but unless much time
is spent regulating the ventilation, the temperature is likely
to vary considerably from the optimum for the growth of the
seedlings. :

5. Starting in Flats

In a flat, the bottom 14 to %2 should be sphagnum moss.
Soil which is added to cover these layers should be moist, not
wet or dry. Seed should be thinly sown in rows or in circles
in the pot, and in rows in the flat. If more than one kind of
seed is planted in a container, the seeds shouid be chosen to
germinate in about the same length of time, and to grow at
the same rate so that all will be ready for transplanting to-
gether. After the seed has been placed in its rows, sand or
fine compost is sifted over it to the correct depth. The soil
may then be firmed and watered, either with a very fine misty
spray from above, or by plunging the container into water
almost as deep as the soil. When wet patches begin to appear
on top of the soil, the container should be removed from the
water and drained.

Seed flats may be covered to preserve surface moisture un-
til germination starts. Te.iperature for germination of seed
may usually be somewhat higher than the plants will bear
after growth has started, (Exceptions are the seeds which
need a period of frost before they will germinate.) Soil
shouid be kept moist, but not wet, during this period. If the
top of the container is covered with glass or paper, the cover
should be lifted occasionally to permit air to circulate, At
the first sign of fungus growth, the cover should be removed.

As soon as the first green begins to appear, covering should
be removed from the seed pot and it should be placed in a
southern window. Gradually, as the seedlings sprout and the
roots stretch down into the pot, watering may be lighter and
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less frequent, but the container should never be permitted to
become dry. If seedlings are too thick, they must be thinned
immediately. Occasionally when fine seed is planted, it will
come up unevenly, with thick patches in places in the pot.
These patches should be thinned by means of tweezers, be-
cause crowding at this stage will almost inevitably result in
- damping-off. :

Watering

Water the beds daily after planting. Use a fine can sprin-
kler and tepid water. Don’t muddy the seedbed; just water it
enough to be nicely damp. One gallon sprinkling can to a
~ 6-foot section is generally adequate. For added moisture,
~ beds can be opened to a warm, quiet rain.

. Once the plants have sprouted and are several weeks old—
- and there is the delightful feeling of their crowding one an-
other—lift the lids more and more. As the growing season
~ progresses, and the bedding plants grow faster, there will be
_nice days when you should take the lids off and get the full
 benefit of the sun. |
 First transplanting: When your plants have grown to a size
- . large enough to be handled, they are ready to transplant over
into the cold frame beds. There they will grow rapidly and
harden off so that the shock of final planting into the open
garden won’t hurt them. '

About the only thing that can harm growing plants in the
hotbeds or cold frames is overheating, drying out for lack
of water, or being attacked by the fungus disease known as
damping-off. This damping-off or *“black root” or “wire
stem” in the seedbed is caused by about a half dozen or more
fungus parasites. They usually grow near the surface, and
enter the tiny planis at the point where they emerge from
the ground. All of these fungus parasites require a high
moisture content of soil and air fcr quick growth.

To prevent trouble from damping-off, the best defense is
to keep the air and surface of the seedbed as dry as is con-
sistent with good growth of the plants. Getting the beds
heated without proper ventilation, and not allowing the mois-
ture to escape, is what causes damping-off.
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6. Proper Soil for Piants

Make 4 mixture of 2 parts good garden loam, 1 part fine,
but sharp sand, and 1 part leaf mold, peat, or old decayed
compost or manure, Mix well and put 8 inches of it into
the bed. It’s a good tiea to let it age for several months be~
fore seeding. Sift the soil mixture through a ¥4 inch mesh
screen to get it in coudition for planting. When screening the
mixture, place coarse screenings in the bottom of the flats to
provide better drainage.

There is enough plant food in this mixture without adding
manure or organic fertilizers high in nitrogen. Used too soon,
these often cause the young plants to grow too rapidly, un-
balancing their natural growth.

When fo plant

Two separate compartments are helpful in the cold frame.
All vegetables do not require the same temperature for ger-
mination. Where some will sprout in the heat, others will
rot. To get the maximum number of plants from the seed,
the plants must be divided into two groups. Celery, cabbage,
lettuce, cauliflower, and broccoli require low temperatures for
germination. Plant these together in one section of the cold
frame, dropping the seeds evenly in rows 2 inches .apart.
Plant about the first week in April or 8 weeks before trans-
planting time. An inch of fine mulch may be spread evenly
over the seeded area to keep the ground moist and to discour-
age early weeds. The growing plants will push their way
through as they grow. Water lightly, then close the frame.

About the middle of April, when the sun is warmer, plant
tomatoes, peppers, eggplants, muskmelons, summer squash,
and cucumbers. Plant these in the other half of the bed.
The plants in the first half of the bed should have sprouted
by now and need ventilation. Close the cover on the tomato
bed until the plants sprout, then ventilate along with the other
half.

Cucumbers, muskmelons, and summer squash are grown in
parts of milk cartons and set out in the open after danger of
frost. This is not absolutely necessary. It merely helps pro-
duce an earlier yield.
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!

Ventilation

No matter what the germination temperatures had been,
all growing plants do best around 70 degrees. Regulate the
temperature each day by slightly lifting the two sashes. Cn
cold days, allow the beds to remain closed. Never lift covers
into the wind. A cold wind can damage the tender shoots.
Open away from the draft, and secure the windows S0 they
will not be broken.

Nevada’s experiment station points out that fiats, cold
frames, and hotbeds will bring many plants into productlon
a month to 6 weeks earlier than when they are sown outdoors.

The minimum maturity dates given here indicate the length
of time required for maturing after the plants are set in
Nevada’s high altitude gardens. At elevations below 5,000
feet, and in favorable seasons, some fruit may ripen in a
shorter period.

HEIGHT DEPTH TO COVER
KIND (INCHES) MATURITY DATES THE SEEDS
broccoli* 10-16 65 to 100 days ¥4 to Y2 inch
cabbage* 10-15 65 to 125 days V4 to ¥4 inch
cauliflower* 10-15 90 to 150 days ¥4 to ¥4 inch
celery* §-12 115 to 150 days % to ¥ inch
eggplant 8-12 90 to 125 days ¥4 to ¥ inch
peppers 8-12 70 to 90 days 14 to Y2 inch
tomatoes 12-30 100 to 150 days 14 to ¥4 inch

*Frost resistant and can be set out while weather is still cool.

Time, Spacing, and Temperature Recommended
for Growing Plants in the Home or the Hotbed

WEEKS FROM  INCHES TO

SEEDING TO SPACE AFTER DEGREES OF
SETTING IN FIRST LEAVES _ TEMPERATURE
VEGETABLE GARDEN ARE FORMED DAY NIGHT
broccoli
brussels sprouts
cabbage 5to7 2x 2 65 55
cauliflower
head lettuce
tomato 5t07 3x3 75 65
eggplant 6tol 3x3 75 65
pepper |

—Virginia Polytechnic Institute
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Approximate Dates for Sowing Vegetable Seeds
Under Glass, and Ranges of Day Temperatures

APPROXI-

REMAINDER OF
LoNG ISLAND AND . NEW YORK OTHER MATE TEM-
SOUTHEASTERN SOUTHERN-TIER THAN MOUNTAIN PERATURES
VEGETABLR New YoRK COUNTIES REGIONS (day)

beets Feb. 15-28 March 15 - 31 March 1-15 60 - 65
broccoli Feb. 10 - 20 March 1-15 Feb. 20 - 28 60 - 65
cabbage, early Feb. 10-20 March 1-15 Feb. 20 - 28 60 - 65
cauliflower Feb. 10-20 March 1-15 Feb. 20 - 28 60 - 65
celery Feb. 10 -20 Msrch 1-15 Feb. 20 - 228 00 -65
eggplant® Marchk 10 - 20 March 25 - April 5 March 15 - 23 70 -75
endive Feb, 10 - 20 March 10-20 Feb. 20-23 60-65
kohlrabi Feb. 10 -20 March 1-15 Feb. 20 - 23 60 - 65
leeks Feb. 10-20 March 1 - 15 Feb. 20 - 25 60 - 65
lettuce Feb. 10-20 March 1-15 Feb. 20-28 60 - 65
melons April 10- 15 April 25 - May § April 15-25 70-75
onions, sweet spanish Jan. 20-31 Feb. 10-20 Feb.1-10 50-65
peppers* March 16-20 March 25 - April 5 March 15 -25 70-75
squash April 10-15 April 25 - Mav 5 April 15-25 65-70
tomatoes* March 10 - 20 March 25 - April § March 15 - 25 65-70

*If to be transplanted twice or if transplanted once but grown in bands or pots, seeds should be

two weeks earlier.

—Prepared by G. J. Raleigh, Cornell University
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7. Using the Cold Frame for
Winter Vegetables

A cold frame is really a protected seedbed and can be used
in 