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P gone mad with pesticides, defoliants, herbicides, 
(1’or both animals and plsnts j BMI innumerabk 
cc~ foad produAcn, there has been a lone voice 

OF %l,blt~ ’ v *he past thirty years. Famely, Cbbganic Gardesring. 
‘“I dl,S -, ihe first mass-market book to appear, campiled 1~ 

the eC.~-s of that pioneering little magazine . The ti.tle is : 
The bol k is bti;k. It tells you what soil is, how to create gL 
sod, the !xxlamental rgles about mulching and compxtiq, 
why ~-NJ need bisds and insects, how to grow malv&lous 
blh xing and nutAtious fruits and vegetables: it is packed with 
ini lrmaeion about organic materials and foods--and where 
to g~;t them. It is a veritable cornucopia of facts, ilotes, sugges- 
tions, ideas-everything, as a seasoned gardener, or as a com- 
plete beginner, that you neeC to know to rno>Je toward a better 
way of living. 



ISLAND IN THE SOUND, Hazel Heckman $1.25 
Anderson Island in Puget Sound-The distinction of 
this island and its people, its lore and its history, are 
what this beautiful book is all about. 

A SAND COUNTY ALMANAC, 
Aldo Leopold $ .95 I 

F;rst published in 1949, Aldo Leopold’s A SAND 
COUNTY ALMANAC is now an established en- 
vironmental classic. Beginning with a beautifully 
written description of the seasonal changes in nature 
and their elect on the delicate ecological balance, 
the book proceeds to examples of man’s destructive 
interference and concludes with a plea for a Wlder- 
ness esthetic which is even more urgent and timely 
today, 

MJ%LQMR FARM, Louis Bromf?ehl $1.25 
‘The major part of this book is the story of the 
way Louis Bromfreld and his family and helpers 
succeeded in rebuilding a house, the soil and all the 
accessories of rural liie on a farm in mid-Ohio. It is 
a rich and varied description, a testament to the power 
of the good eti.“--Commonweal 

Fur Q complete list of Bulladne Book,+, write to 
Dept. CS, Ballantine Books, 36 West 20th Street,, 
New York, N. Y. 10003 



It is difficult for e&ated organic ga.,. 4en- 
ers not to sound inspirational, but the fact 
is, the world we live in is toxic. To be more 
specific, there are now manmade poisons in 
everything t at grows-plant, animal and 
fish ; there is poison in our air and in our 
water. The human animal itself now carries 
a suBkient concentration of DDT so that, in 
certain areas, its milk is actively dangerous 
to its young. 

In the circumstances, if one has even a . 
smalls plot, it makes the utmost sense to be 
doing orga-tic gardening. You might be k&y 
enough to own several acres, but if not, even 
a pot of herbs on a windowsill is better than 
nothing. 

The information is all here I’M 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 
fkuits. 

And for those unfortunab enough not to 
be able to’grow anything of their own, there 
is .a complete lkt, by area, of sources for 
organic foods by mail. 

Grow it! Do it! 
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ws that soil is a living, 
because it is alive it 
hivated in a armer as 

close as possible to nature’s own methods. 

organic gzrdener uses natural mineral and 
organic fe zers to build his soil. Chemical fer- 

zers and poisonous insecticides are avoided by 
gardener because he feels &at these 

cial stimulants and disinfectants somprumise 
for perfectly healthy soil and food and, 

can be actively dangerous. Water poCun 
Iertihzer and spray runoff reflect some 

organic gardener wants healthy and better 
tasting food. He bows 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 abrladant supply. 

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



Jt’s easy to be an organic gardener! In fact, it’s so easy 
that we sometimes wonder why at! gardeners aren’t organic 
gardeners. ur prediction is that once everyone has a chance 
to see orga methods demonstrated, there will be few a& 
fici~l gardeners lcf t, 

The main reason why organic, gardening is easy and pro- 
od 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 
PO percent of all garden failures are cxused 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 s?ze and in nutritional quality to the average produce 
available in the market-and immeasurably superior in taste. 

Most irrportant, think. about the fact that your organic 
garden will be a demonstration of the cleanlimxs 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. 

. ici izers 

Artificial chemical fertilizers have no part in the organic 
method. They symbolize the basic objections to unnatural 

3 



4 The of Organic Gardenirzg 

rue, artificial fertilizers supply &od 
but method of doing so is un- 

ceding a plant ari fertilizers is basically the 
same as feeding a person travenously. ‘You can get needed 
food elements into the or,!xGsm, but you are not doing it +&e 
natural way, 

The food elements in an&Sal fertilizers are almost ali 
soluble, while in nature planti are accustomed to getting nu- 
trients from many ins&ble sources. This solubility of arti- 
ficial fertilizers leads to trouble in the soil. It unl ’ -aces the’ 
soil’s supply of nutrients. 

other objection to artificial fertilizers is that they intro- 
into the soil v3rious unnecessary and even poiscnous 

elements that are added to them in order to vmake their nuu 
trients soluble. Soluble food elements occur rarely in nature; 
so man in his factories adds various acids and other prooess- 
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 Srst place, build 
up in the soil and can even change its structure and tilth. 

The &st practical step you can take in becoming an or- 
anic 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 the=. 

0 ici 

The orga.nic method of g,ardeni.ng is just what its name 
implies-cqunic. As an organic gardener ‘you will gain a 
new familiarity wii.h compost, manure, garbage, spoiled hay, 
straw, sawd;lst, peat moss, weeds, and &ll the other sources 
of humus for the soil. Just as :&ficia3l fertilizers symbolize 
man’s vanity .in setting up a &em&I method of gardening, 
humus symbolizes the spirit of cooperation with nature that 
is the core of the org?;tlic method. IIumus and gradually 
plulverized rocks are the two elements that nature combined 
to form soil in the first place and it is through these two ele- 
men& that you as an organic gardener will work to maintain 
and improve soil naturally. 

Pulverized rock powders assume a major role in organic 
gardening a~ a substitt& for artificial chemicals. {]en reality, 
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rst substitute for the pulver- 
e soil; so instead of substi- 

ers we are just going back to the 
ajor nutrients---calcium, phosphorous 

and potash-are su lied by those natural mineral fertilizers 
trace elements. 
a natural rock fertilizer. 

ennessee ana is an abundant 
sowce of phosphorus. and grti.nsand rarl se 

important ;.:: qr;.-ci- plant 
nutrient, B&r these products also cgntain tract 1: A+: pals, 

d phosphate rock carries with it quite a bit &: tiaMrm. 
any of those organic products are available 2ssrn local 

ret&l sources, You may Gad them sitting on the shelf along- 
e insecticides and artificial fertilizers, but they’re probably 

ere just the same. (We’ll tell you more about where to get 
organic material5 later.) 

Poison sprays are obviously the most unnatural element 
introduced by man into his farms and gardens. Because they 

s disrupt the balance of nature and can be serious health haz- 
ards, practically all organic gardeners shun such poisons. 
Poison sprays are particularly dangerous tiqhea used in gar- 
dens because your garden is where you live and that’s where 
the persistent poisons of an tipure 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 tie organic soil do not suffer as much from insect and 
disease attack as. plants growtig on chemicalized soil. Scien- 
ti& research has pointed out that many insecti are the censors 
of nature-the destructive force whose purpose it is to kill 
off the weak so the strong can fIou&h. 

Certainly, it is not logical to build a fLne 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 your small way you have become 
part of ‘8 national energy- a real, honest to goodness, vigor- 
ous movement. Your decision to live compatibly with nature 



places ynu in the forefront of this serious effoti to save the 
world. You Pave taken the first meaningful step away from 
the centric, superindustrial state toward a simpler, one-to-one 
relationship with the earth itself. 



The idea of conservation and natural living is on the verge 
of being a vital necessity-a life preserver within reach of 

Ie almost drowning ;in the effluence of their own mistakes. 
virgin land is nu more. The quiet places in ths country 

are being built up. The air and water are dirty almost 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 cornposting 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, yie!ding 
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. Tn fact, the unpleasant conditions of pollution 
and degradation which so many people are experiencing to- 
day were predicted almost 40 years ago by tb:: i-ounders of 
the organic method. They could see evidence then of trouble 
on a small xale, and knew that the isolated, eroded fields and 
polluted cups of that time would mushroom eventually into 
a pall of illness across all of society. The organic gardening 
idea goes hack 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 



8 Ths 
agricultural advisor to the 

ught out the concept of grow- 
ammals without using synthetic 

development of natural garckning and 
ce&y. ‘The area of India where 

t “oml farmem couldn’t afford to 
ir Albert had to devise ways to 

nutrients available locally-the manure of 
t materials that would otherwise 
e saw that many potential sources 

utrie9t.s weren’t being used because the native 
‘t understand G32ir value. 

rafztical solution to the Indian farm problem 
method! of cornposting. He taught farmers 

weeds and crop wastes in layers with high- 
nure and a little soil, making a pile that scofi 

s as a resu.3 of the m~tiplica- 
. Lacking rnachin~r~ and power 

mechankl means to deaf with 
g, however, they were able to 
s and to create a valuable soil 

conditioner and fertilizer that would replace the nutrients and 
from the soil by crops. 
ore to Sir Albert’s thinking than just a solu- 
ediate practical problem, however. He was 

distvrbed by the trend of the scientific community toward 
idvrscatirq synthetic substietes for many natural commodi- 
fLig2 using the discoveries of the nineteenth-century German 
chemist, ‘Justus van 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 ah for nitrogen, phosphorus, and potash, ignoring the 
organic portion of the plant. The chemical fertilizer industry 
was created out of the ash of van Leibig’s ex@n.rnt. 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. AT we know, 
the chemical fertilizer message spread around the world quite 
effectively, and became the foundation upon which the cur- 
rent industrial type of agriculture is built. 

Sir Albert perceived in von Leibig’s doctrine something 
extremely dangerous -the rupture of the cycle of life. Under 
the “scientifS* system of farming, soil became primarily 
something to hold up the plants so that they could be fed 
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with arti.Esial sslutll0ns, he age-old rhythms of nature that 
h?.i! Fwilt tll!!2 sail were Bated. Sir Albert began preaching 
that it was plush.: fc?i* i ‘tiking farmers to preserve the cycle 
of life by i+t ,ddg plant ad mimal wastes to the soil, 
crruntering in, ~2% by nonpoisoGam means, agd by avoiding 
the synthetic, soluble fertilizer?; with their burden of toxic 
residues;. If tht; cycle of life wasn’t prosewed, said Sir Albert, 
future generations woul be faced with declining fertility, 

isease and pollution. 
, Rodale, first read about Sir Albert How: 

ard’s ideas in the late 1930s. yen then, the United States 
was ~5 jadustrialized and technologically “advanced” that it 
was pcssible to see that what Sir Albert was predictig could 
easily come to pass. The American Dust Bowl experience iJ,f 
the Depression years was graphic evidence of the disruption 
of the cycle of life. But there were signs of trouble every- 
w&xc. Food quality was low. Pollution was intruding CM 
our lives. Disease caused by physical degeneration-not ju”~f 
‘by microbes- was increasing. I. I. 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 orgunk to describe the nat- 
ural method of gardening and farmink;, mainly because com.~ 
post, humus, and the organic fraction of the soil were empha- 
sized so strongly. However, even in 1942, when C@UXNIC 
Gamma AND FARMING was born, J. I. Rodale sat- that 
this method ua.~ more than t a way to husband the soi! and 
grow plants and animak. proclaimed that to be mgmic 
was to know and to unde the lessons of nature i.u alI 
ways, and to use that knowledge to evaluate ah of the “bless- 
ings” of science and technology. Whati good was it, he 
thought, to grow food without u;Gng chemical &rtiQ,zers or 
pesticides, and then to process ?C -Pt ?3od so that i5.s content 
of vitamins and minerals would hi, iepleted ::.e:.:o~ly? J[n 
fact, not caring whether he wds cAled an extrtl&t or a 
crackpot, J. I. Rodale created what might now be called a 
strict constructionist interpretation of natural ii.fe under the 
banner of organiculture, 

If it is synthetic, avoid it, be said. If it goes through a 
factory, examine it with special care. Follow the dicta&s of 
the cycle of life when growing things, he advised, ad 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 
that anyone who said that all artSSal 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 technique9 admitted that it mad.e sense thwret- 
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 envkonment, 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. O~V 
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, md 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 thiiing for 30 years. 

-ROBERT ROD&B 
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t it is, how it is formed-with descriptions of the 
~~~~s of soil that exist, and their broad general dls- 

e U.S. 

earth’s surface that supports the 
mainly of four parts-minerals, 

r, water, and air. 
of an active garden or farm might con- 

rcent air, 25 percent water, 49 percent 
d only one percent organic matter. In a virgin 
the organic matter could go to more than 10 per- 
are some soils that might contain up to 20 per- 

e amount of organic matter in the 
n until, at a depth of about 30 

nt to only 5% of one percent. 

d profile means a side view of a 
If we could slice away a section of 

e profile and see the various layers 
profile is often visible at a place 

en cut through a hill. An average profile 
layers, beginning with the rock 

the various stages of subsoil. to the 
ese layers, called horizons, are 

ir effect on the processes of plant 
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il is far 
Originally the entire earth was one mass of rock, and the 

things were microbes-single-celled organisms. 
eir activities, these bacteria and fungi liberated 
ide and certain organic and inorganic acids, which 
nt action upon rocks, beginuing the process of 

into soil. The dead bodies of these organ- 
ings of the organic matter that was mixed 

with the tiny fra nts of rocks to form soil. The action of 
, glacier movement, and other influences 

took a hand in the further gradual 
e diBerence in temperature between day and 

er and winter, caused expansion and 
duced open seams in the rock and de- 

ems, permitting water to enter deeper into 

of the process of soil formation consisted of the de- 
low forms of plants such as lichens and 

which soon began to cover the exposed rocks, digging 
their tiny tentacles into the rock. This slowly formed a Clm 
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 

that without the soil organisms-the 
actinomycetes, yeasts, etc.-no soil formation 

making of soil is a biological process, 
orces take a prominent part in it. We 
that the process of soil formation con- 

chemical, and biological elements. The 
accomplished by the wind and the rain, the 

e excretions and respirations of the microbes, 
by the other activities of these organisms. 

y from the original bedrock, but 
oved by glacial and other forces. 

ation is still going on. Soil is constantly being 
e forces which formed it originally-cli- 

ant matter, etc. Deep down at bedrock, 
ually turning to subsoil. It takes 
years to make one inch of soil, 

destructive farming practices can destroy an 
of soil mining, that is, farming that 
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only takes out, putting nothing back that has staying power. 
It has been estimated that in about 200 years of farming in 
the Unite< States, over 60 percent of the topsoil has been 
destroyed. 

Soils are clasased 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. 

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. 

tructwe 

This refers to thz 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 particles. With soils containing a substantial 
percentage of clay, war g them when wet results in destruc- 
tion of the granular structure. Excessive tramping by live- 

k under the same conditions is likely to have a similar 

Alternate freezing and thawing, or wetting and drying, and 
penetration of the soil mass by plant roots are natural forces 

favor the formation of soil granules, or aggregates. 
aggregation is developed most highly in soils near neu- 

tral&f in their reaction; both strongly acid and strongly al- 
aline soils tend to run together and lose their structural 

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

Associated with both texture and structure is pore space, 
or porosity. These spaces may be large, as in the case of 

arse, sandy soils or those with well developed granulation. 
heavy soils, containing mostly tier clay particles, the pore i i’ 
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spaces may be too small for plant roots or soil water to pene- 
trate readily. Good 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 &an the other. 

ere, 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. 

soils are com?Fsed of particles varying greatly in size 
In order to classify them by texture as well as 
perties, 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 20 percent by weight. Its mineral particles 
are visible to t naked eye and are irregular in shape. Be- 
cause of this, ir 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 par),icles as to 
exhibit light and heavy properties in about equal propor- 
tions. . w . Because of this intermixture of coarse, me- 
dium and fine particles, usually they possess the desirable 

ities 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. 



Secrets of the Best Organic Gardeners 17 

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 partides is 
evident enough to aEect 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 

oamy Soils 
coarse sandy loams 
medium sandy loams 
tie 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 known carr)ples.” 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 sail lie loosely and readily shake apart. 
When the granules are especially porous, the term crumb is 
applied. 
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uter 

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 hold water against the pull of gravity is of great im- 

rtance in ordinary agriculture. Organic matter and good 
ure add to this supply of water in soils. 

ut plants cannot extract the last drop of capillary water 
om 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. Thii term is used to express the percentage 
of water in a soil at the time the loss from transpiration zx- 
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. 

rosion 

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 class&d: 

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 reia!&ship 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. 

is refers to a subdivision of soil groups. A series is often 
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 s&e impor- 
tant deviation such as erosion, slope, or stoniness. It comes 
from the Finnish word tunturi 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. 
I 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 
iriches of yellow-brown soil, 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. 

rairie soils 

This is a semipodzolic type of soil, but differs from the 
w in this region in the formative 

The organic matter is high. There is only one prairie 
d it is in the United States, cover- 
,000 square miles. This soil type 

f Iowa, about three-fourths of Illinois, the 
nesota, the eastern half of Oklahoma and 

ansas, and some of central Texas. 
are located in Oregon, 

structure and a high 
d in the U.S. is af 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 dut 
owing season, but there is usually a midsum- 

ere is not the heavy rainfall of the podzol 
sxeas which ca-me 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 g-rains and hay crops. . 

These are soils of the poorly drained prairie lands located 
in southern inois 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 
seer 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 too wet to work. Because of the hardpan, roots remain 
shadow. Ckops suffer from extremes of climatic changes. 

Desert soils are in arid regions where grasses will not grow 
and are divided into three groups : ( 1) desert, (2) sierozem 
(gray desert) 9 and (3) red desert. The sierozem and red 
desert soils are known as semidesert soils. The desert soils 

ave 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 ah. In the red and sierozem sails, rainfall comes 
with more regularity. 

re 

The sierozems have the lowest temperature of the three 
types of desert soils, the average being between 45O and 
SO* 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. 

esert soils are usually gray in color, an indication of low 
nit matter which is the result of the sparse vegetation in 
type of soil. The red soils have a variation in color from 

a light pi.& gray to red browns and red. The sierozems are 
a gray to :: light gray brown. In Russian, the name 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 ch- 
mate was more humidly tropical or subtropical and the 
weathering of rocks released iron into the soil. 

eo Y 

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, ivhich includes 

them Nevada, western Arizona, and parts of New Mexico. 
sierozems are in the drier parts of the Great Basin areas 

in western Colorado, eastern Utah, and smaller portions of 
on and Idaho. 
the desert, there grow shrubs like the horsebrush, white 

sage, Ttldian ricegrass, rabbit brush, and cactus. On the red 
soils, there are the creosote bush, prickly pear, yuca, Mor- 
mon tea, wolfberry, and mesquite. On the sierozem there 
are black sagebrush, crested wheatgrass, juniper, blue grama, 
etc. 

Unless there is irrigation, 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 grov~n such as the grains, vegetables, 
fruits, beets, and pasture crops. There is evidence, however, 
that the nutritional value of irrigated crops is inferior to 
crops grown in the conventional manner. 

III desert &s, the humus content is very low, and there is 
an accumtiatj:on of salts in the surface. Under conditions of 
irrigation, the soil suffers from alkali disease. These s&s 
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 accumulation 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 95 and 1% percent, and conditions are usually on 
the alkaline side. 

e 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 
def?ned wet and dry seasons. The word adobe is of Spanish 
origin and has reference to sun-dried bricks. This kind of 

il varies from fine sand to heavy loam, and clay. Wsually, 
wever, it refers to heavy clay soils only. These soils OCCUI 

tn Nevada, Colorado, Wyoming, Utah, California, Oregon, 
o, New Mexico, Arizona, and Texas. 

en dry, this type of soil cracks into irregular but roughly 
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. 

brown sails 

These soils are closely related to the chemozems. They 
take in parts of Kansas, Texas, Oklahoma, Colorado, New 
Mexico, Idaho, Utah, Montana, Wyoming, Washington, Ore- 
gon, and Arizona, As with the chernozem, chestnut 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 chemo- 
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 fc:md 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. 
Cattle grazing is done on a larger scale than in the cherno- 
zems. Wnder irrigation, a much larger variety of crops is 
grown including orcharding and sugar beets. The pastwage 
consists mainly of dried buffalo and grama grasses. 

The rainfall in these regions is only between 1G to 15 
inches, and dry farmin g therefore has to be practiced on 
irrigated land in order to conserve the moisture. A grain is 
grown one year followed by fallowing the next, a type of fal- 
low in which no crop is grown, the land merely beGig culti- 
vated. This eventually leads to dust bowl conditions when an 
exceptionally dry period comes. The dust bowl region is in 
New Mexico, Texas, Kansas, Oklahoma, and Colorado. 

en&in 
I 

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 
rendzmas in Texas. The black belt of Alabama and Missis- 
sippi are rendzinas, The chaJk 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 wh&. 
kind of limestone they originated from. 

iesenboden and 

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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arden-How tco ’ 

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-w&ring 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- 
ing the bed, . it’s about tivo mchcs b elow *&e soil s-&ace. 
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 
heath, 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 mulon, 
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constant moisture with good drainage, filtered sunlight, and 
absolutely no cultivation. 

The acid soil required by these plants may be easily 
achieF-ed 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 Pnake 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 L-W --- ---me-- 

-y& ecwG the UIIUU~L sf 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 t&a that-even only a little-the differ- 
ence in yield can be trerxndous. Corn, for example, 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 Gnd out whether or not your soil needs lime, 
and how much, is by an accurate soil test. Adding it by 
guesswork h detiitely a mistake. (Too much can be as detri- 
mental as a deficiency.) Thorough soil tests are available 
&rough 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 tid that 
you can control soil conditions in quite specific areas by using 
a combination of compost and the proper mulch. (See the 
following sections.) 

pH Preferences of Common Plants 
Qm ACID (pH of from 4.0 to 6.0) 

azalea heather pecan 
bayberry huckleberry pine 
blackberry lupine potato, Irish 
blueberry 1sy radish 
&fvct3m+z- - -, “UUCLlGrnuIn lily of the valley raspberry 
cranberry marigold rhododendron 
evergreens mountain laurpl spruce 
ferns mosses sweet potato 
fescue Oak watermelon 
flax peanut Yew 
heath 

'SLNXTLY ACID (pH 6.Oto 6.5) 
apple gooseberry rape 
apricot grape rhubarb 
barley kale rice 
beans, lima lespedeza rye 
bent grass millet sdsify 
bluegrass mustard snap bean 
buckwheat oats soybean 
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cherry 
collards 
COlIl 
cotton 
cowpeas 
eggplant 
endive 
gardenia 
gn oxinia 

pansy 
parsley 
parsnip 
Pea 
peach 
pear 
pepper 
pumpkin . 

squash 
strawberry 
Sudan grass 
timothy 
tomato 
turnip 
vetch 
wheat 

IazwmAL TO ALgALME (PI% 7.0 to 7.5) 
alfalfa cantaloupe 
alyssum carrot 
asparagus cauliflower 
beet celery 
broccoli clover 

cucumber 
iris 

carnation leeks 

lettuce 
okra 
onion 
quince 
spinach 
Swiss chard 
zucchini 

To make up your own fertilizes mtiture combine and 
apply a few of the materials Wed &ow, whi;h together are 
rich in the three major elements. ITo\” might combine cotton- 
seed meal, bone meal, and granite oust; 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 w.any years. 

Following is a description of twentY organic 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 noted, these fertilizers can either 
be worked into the soil in spring or fall, topdressed around 
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growjng plants, added to the compost heap, or used as a 
: mulch. 

i saic da 

Basic slag is an industrial by-product, resulting when iron 
ore is smelted to formt 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 fmeness. 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. 

is is blood collected in slaughterhouses, later dried and 
ound. 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 spMing is enough to stimtiate bacterial growth; 
available in nurseries or wherever garden products are soid. 

Wws ago at amounts of btialo bones were collected on 
.qe,,fern plains for use as fertilizer; nowadays the main source 
- ,mes from the slaughterhouse. Consisting mostly of calcium 
.~fosphate, 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 soil. 

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 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 nutriests. IIere are some general in- 
structions about using compost: if notably fibrous, it can be 
applied in fall to soil where it will decompose sufIiciently 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 nutrients. 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- 

thb high nitrogen and prctein materials such as dried 
lood, 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. 

b?l§ meuf 

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. 

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 Iawns contain 
over one pound of nitrogen and two pounds of potash for 
every hundred pounds of clippings in the dry state. 

rem3 and 

Roth are highly recommended sources of potash. h-late- 
rids can be applied as a topdressing or worked directly into 

,. 
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is 10 pounds to 100 square 
te dust or stone meal 

the minerals in which 

cans, buckwheat, oats, rice, and 
y used as a fertilizer and mulch. 

may be spaded into the ground. The 
ent as mulches, while the finer ones 

tf ) can be applied to lawns and 
r. 11s and shells make an excep- 

u!ch, and are most effective when about 
e commerc~a~y from nurseries, stores, 

in a container (snow fencing or 
if possible, and keep them 

estone to offset the acidity, unless 
ld around acid-tolerant plants only. 
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esium, as well as nitrogen, 
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stable. Chances are, the owner wiil 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* 
Qne 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 VO~CZUIO, 
it’s hot at top but cool down below where the worms stay at 
a safe distance from the heated part. 

The commercial orgclnic 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 s!aughterholuse 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 grern fibrous matter and stimulating 
general bacterial action. 

Vegetable residues WC! c&r; high in nitrogen 

If the budget is tight, or you just can’t seem to secure ani- 
mal manures or waste jsroducts, you still have the vegetable 
nitrogens. You can go tiown to your local brewery and get 
free dried hops- about 31% percent nitrogen and i percent 
phosphoric acid. But gcb in August when the pile is fully 
dried-its easier handling. Castor pomace at 5% percent 
nitrogen is anotber vegetable by-product that is excellent both 
in the compost heap aad the planting row. Castor pomace is 
the residue that is let’t after the oil is extracted from the 
castor bean. It is han&ed by fertilizer dealers in various parts 
of the country. 



^ ,- 

36 The Basic Book of Organic Gardening 

We use cottonseed mea: 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 

crops, and is rated at 7 percent nitrogen, 3 
ms, and 1% percent potash. It’s easily ob- 

at any grain or feed mill. 

osphorus and potash 

ut nitrogen-rich manures and meals don’t tell the whole 
plant can grow successfully, attain a ripe maturity, 

uce its own kind without the phosphorus and potash 
found in the rock minerals. And you can get all you need in 

at very moderate prices, although the stufE is ad- 
and hard to handle. 
important natural rock fertilizers. Rock phos- 

ate and colloidal phosphate respectively contain 30 to SO 
rcent and 18 to 30 percent phosphoric acid. Granite dust 

percent potassium, while greensand, originally an 
it, contains 6 to 7 percent. Since phosphorus has 
he “master key to agriculture,” its lack can cause 

tion. These mineral fertilizers are essential 
for top results in the garden patch. 

Ground to a tie powder to speed and ease release of its 
nutrients, rock phosphate does particularly well on acid soils 

iued with raw animal or green vegetable manures, 
ost effective fertilizer. This is due to a reciprocal action 

the nitrogen in the manure more available to 
e the acids work on the rock, making its phos- 

able by as much as 200 percent. 
ium in granite dust-a slow working and long 

helps carry carbohydrates throughout the 
form strong stems and fight disease. It im- 

e keeping qualities of fruit, is essential ‘to cell divi- 
sion, while it reduces the plant’s water needs and helps it to 
utilize itrogen. Some granite dusts contain 11 percent pot- 
ash. 

ercia.Ily processed “fortified” granite dusts are now 
old as complete natural soil conditioners. Produced 
scale in the region where they are abundant and 
they are then distributed on a nationwide basis. 

Iust 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 
degr then allowed to cool off gradually. A Pennsylvania- 
made p;oduct combines such organic materials as blood meal, 

ace, fish meal, cocoa bean shells, phosphate rock, 
and seaweeds. It is packaged and marketed in 4 

rent blends, for maximum effectiveness with different 
problems. These commercial fertilizers or 
combined with the gardener’s awn home- 

or applied separately. 
ing about 7 percent potash, is an excel- 

ith the ability to thin dense, clayey textures, 
also to fatten loose, sandy aggregates. It absorbs and re- 

of water, contains plenty of trace ele- 
y be left on the surface as a mulch, used in the 

under with other nutrients. An under- 
d has up to SO percent silica, 23 percent 

oxide, and 7% percent magnesium. 
Once in short supply, greensand is now mined and pro- 

rk, New Jersey, Maryland and Ohio, where- 
ts exist, then packaged and distributed over a 
e country. To these marine sources of soil fer- 

must be added the new material called hu- 
dant along the Florida coast and the Gulf 

g is almost, but not quite, perpetual motion l?ut 
on the homestead, because what you take from the 

ed. But there’s more to the problem-com- 
safe way to dispose of municipal wastes. 

icipal sludge, packaged and sold by many communi- 
away for the hauling in some. But make 

sludge you use has been subjected to microbial 
ition. Such material has a pH of S to 6 and assays 

rcent nitrogen. It is especially recommended for 
and old lawns, trees, shrubs, and considered an 
ay to replenish the soil. Find out if your com- 

it available, it’s a good way to build soil fer- 
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ut Turning” bg getting his pile 
foot in the air. Xmproved circu- 
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r issue, Frederick J. Bamett reported 
tralia that he had made a revolving 
continuously aerates the ch?uning 

ough a hollow shaft pierced with 32 
vacuum cleaner, geared to the turning 
the air to very center of the pile, while 
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organic fertilizers 

of the availability and varieties of or- 
be incomplete without some mention 

est ways to put them to work. Here are some practical 
ended by experienced gardeners: 

izers in the seedbed before planting 
along the seed row during planting 

3. lzers in or around the hill before or at plant- 
ing time . 

4. Applyhqj fert izer along the plant row during the grow- 
ing season. 

er Acre, in Pounds 
1000 1500 2000 

2% lb. M lb. 4?4 lb. 
2% lb. 4 lb. 5 lb. 
3 lb. 5 lb. 6% lb. 

“5z t: 
6% lb. 9 lb. 

7 lb: 
8% lb. 11 lb, 

10% lb. 13% lb. 

w for Various Rates of Appkation 
feet, for rows di&r~n~ distances apart 

seedbed before planting raises the 
soil. Done annually, it may also 

sequent top-dressing or side-dress- 
it into the soil by raking, disk- 

a narrow furrow at planting time puts 
close to roots, making them readily accessible. 
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Fertilizer shoul eeper then the seed, but we put 
d the seed, sometimes literally 

it. Placing fertilizers around hills at 
dely spaced plants. The fertilker 

away from the seed and 1. inch 
, we use compost as a mulch 

it into the soil at seed level. 
growth has been made should be 

p- 2 inch~ if the plants are small. 
ed with soil and moistened by sprink- 

st, we merely distribute along the 
l g and mulch. If you plan to use 

sure about amounts, the accompanying 

mg and composting are practically in- 
ou can get all the leayes you want or need 

for composting, and for mulching. If 
two piles of everything-wood 

corncobs, 
iaterials 

hay, and crop residues of all kinds. 
ese are free for the hauling and asking, as 

of the family garbage pail which should 
- go into the compost pile or worm 

y, there are the commercial, mass-processed 
zers, mulches, and soil conditioners. 

-MAURICE FRANZ 

. MS 

ing for organic fertilizers and mulches one 
ould tell you what’s available right in your 

even on one of the most unlikely days of the 

d out what you can buy, how far you may 
ave to :Q get it, and just how hard it might be to get some 

--seakelp and bagasse, for example. This 
t. 

anic materials 

t 100 miles, fanning out in a 25-m& 
maus, 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 
everybody stocks organic mulches, fertilizers and soil coa- 
ditioners right along with the chemical stufK 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: 

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

2. The city dump that lets you take all the leaves you want 
3. e brewery that keeps spent hops in the yard-free for 

4. e lumberyard with a sawdust shed that’s handy for 
backing into 

5. The city sewage treatment plant that fZl.s your truck 
with sludge for $1 a load 

We passed these places on the road-didn’t have to detour 
-but didn’t stop because we were on an “organic shopping 
spree.” Regardtig that argument, “It’s hard to get organic 

” -tie can 0:4y stress that we .could have made 13 
our self-imposed 25mile radius instead of a. 

mere 8. 

len organic.% garden supply centsr 

Our first call at a real “old country” garden-supply store 
revealed a good variety of meals-blood, bone, and cotton- 
seed-plus 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 500 

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 saykean meal. When asked 
about mulches, he offered to sell us Canadian peat moss, 
cocoa 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. 

ike -the man at the big chain store, she urged us to “come 
back in the season; we’ll have everything you can use.” 

ots of mulches couniry fe mill 

me 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 if 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 lo-pound bags. 

he 
Nearby, in a smali garden-supply shop, the dealer reported 

{ would carry a fuller inventory of organic materials “as 
soon as 1 know what they want.” Meantime, in January, he 
stocked Canadian peat moss, cocoa bean shells, and two 

; organic fertilizers which are distributed nationally. 
i i. t 

A few miles away we stopped-j-ust for the record-at a 
[ 
& 5 i 



Secrets uf the Best Urgunic Gardeners 43 

local organic researcher who composts coffee grounds, selling 
the product in 50-pound bags, for $2. Its name is CINAGRO, 
Which is ORGANIC spelled backward. 

ast s t 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.) e 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 regionally in Georgia and Pennsylvania, are distrib- 
uted nationally. There was also Sea Born, a Norwegian se+ 
weed meal product, packaged in Ml-pound sacks. 

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

blood meal 
feather meal 
bone meal 
cuttunseed meal 
ground granite 
colloidal phosphate 
rock phosphate 
dolomitie 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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. s i t 

There are two ways to get humus into the soil, you cm 
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, tiow 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. ut if your soil is extremely poor, too much sand or 
clay, you should consid< green manuring or cover cropping 
seriousiy. 

e~~~~~~lng is an efficient, quick way to add organic 
aterial to the garden patch. Instead of being composted in 

aterials are spread directly over the planting area and 
der with a rotary tiller. It provides a highly concen- 

ated organic mixture of animal manures, crop residues, rock 
era@ and soil which creates a balanced condition for 

ealthy, 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 manti~g.” 

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

the meantime, Mrs. Weller&amp notes, “the earthworms 
been having a field day for themselves and millions of 

them are propagating in the sweet sesbania compost.” 
p 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- 



Secrets of the Best Organic Gardeners 45 

probably more than he would process into compost,” he 
stresses, 

Two different systems of sheet cornposting are used by Mr. 
Sisson. First, he spreads weeds, manure, and other organic 
materials over the garden and field where they are worked 
into the soil to decompose. Second, he spreads “about 8 cubic 
yards of ground letixs tivcr my 30-by-30 garden where they 
lie 1 to 2 inches deep.” After qxeading a generous applica- 
tion of ground limestone, he works them 3c ’ %oroughly with 
a rotary er, and then leave the rest to Mother Nature.” 

the compost pile? 

classic compost pile cannot be either ignored 
aybe it does take longer to make finished com- 

is way, 14 days with considerable turning, and then 
ybe you do have to haul it away and spread it. But in the 

er’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. A.s the heap heats 
in the blazing sun, cool aiT 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- 
tern 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 proFam, don’t treat it as though it were a nuisance. 

ix it with straw, hay, wood chips, sawdust; get it into your 
e, and put it to work out in the garden rows! 

sin e on “hdl spots” 

Kitchen wastes are a good supply for our compost, but out 
in Michigan, Marilyn Pearce also buries garbage directly in 
the paehs of her garden. “Lifting up the spoiltd 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.” 

Texas conditions 

other organic gardener Fred L. Christen writes from 
at “‘hardpan is what the building contractor leaves 

after he is finished with his heavy equipment.” Confronted 
with such a situation, W. Christen bought a 6-inch posthole 
auger and started to plant in 2-foot-deep holes filled with 
*‘organic cores.” 

ach hole was f&d 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 

rial was used to fill the hole, and the removed soil was 
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!” 

e “‘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 
to holes dug around them and filled with fresh cow manure. 

e resulti have been wonderful,” she notes, adding that the 
pan presents such a barrier to roots that very little 

growth occurs unless it is broken.” 

anure 

inghams also report that the “first cover crop planted 
Fas SO scant that it was scaFp?ny worth turning under, 
ahhough 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- 
bg9 e soil gradually improved.” The Binghams estimate 
they ve spread about 40 tons of manure and litter on the 
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orchard and garden. Manure, which at first %eemed almost a 
must in order to start production,” is no longer relied 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 they add up to better crops because it encourages 
‘a normally functioning soti microbial life. Here they are: 

1. ADIXNCI NTIXWEN to the soil for use by productive crops 
2. INCREASING FERTILITY by mobilizing minerals and build- 

ing up organic matter 
3. REDUCING LOSSES caused by erosion 
4. IMTRCWING PEIYSICAL CONDITION of the soil, thus per* 

mitting a more efficient use of plant nutrients 
5. CONSERVLNC~ NUTRIENTS by cutting down losses caused 

by leaching. 

airy vetch is the ‘most dependable” green manure crop, 
writes T. Hayden Rogers and Joel b. Giddens in their joint 
USDA article, “Green Manure and Cover Crops,” ln a 6-yea1’ 
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.” Green 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.” 

y now it should be fairly obvious that what you do to 
maintain soil fertility and structure in your garden is up to 
you 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 dema.zd 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. 

ertilizing garden soil with organic materials is a simple 
except perhaps for the person doing it for the fist time. 
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 8OO’pounds of 8-8-8 per acre. 

e writes: “Since I’m gardening the organic way, and don’t 
want to use commercial fertilizers, I thought of the following 
substitutes that I cam easily get: cottonseed meal. (7 percent 
N, 2-3 percent P, 1.5 percent potash) 9 phosphate rock (30 
percent P) , and wood ashes (1.5 percent P, 7 percent K) . 
How many pounds of each should I aFgly to equal the ferti- 
lizer amount in g-8-81” 

Like so many other organic growers, Mr. D. has a good, 
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 “num’ber” 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 diEcult 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 diEcult or con- 
fusing. 

Secondly, and perhaps the most common trouble, 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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or two for the whole 
nit grower wants to 

ieve cottonseed 

r” complex can do 
ency. Our advice to 

growing better plants, and 

to all gardeners and farmers, 
ow to increase fertilizer appli- 

how well your fertilizing 
these results are accom- 

in organic fertikers. 
recommendations for making 

r 100 square feet for 
the same rate for lawns. 
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e to a farmer, we want him 
acre on his first application. 

4 per ton. If he is on a four- 
at $8.50 per year for phosphate. 
rotation with 1,ooO pounds plus 

u’re increasing the mineral content as well 
any farmers go by the rule: 

rotations at the University of Illi- 
aas, and clover did just as well on 

~phate as superphosphate. The work 
four-year rotation of corn, soybeans, 

uses fertilizers more efficiently than a 

h is another element deficient in 
g with deeprooted crops like sweet 
o restore potash to depleted land. 

ust applied at from 1,000 to 2,000 
efi~itely help correct the problem. 
hate to small grains and greensand 
now use 500 to 1,000 pounds per 

when they plant and are harvest- 

eensand and granite dust-in 

ter, you can spread it right on 
ust a mixture of phosphate and 

row; mix a good handful in 
etc. The following 

u’re returnmg more 

split applications ozi both 
~wers can save time and money 



51 

tash once instead of 

t your soil 
to see what is 

il to get a correct 
I) use dQlQrnlte limestone for the 

your soil, take your pick 
ed). homemade or commer- 

y of the vegetable meals as cottonseed, 
se of the high nitrogen con- 

blood ( 12 to 15 percent), use 

choice of rock or colloidal 
nd some materials named above as 

anure. Natural potash sources 
arl, woud ashes, cocoa shells, 

e worked into the soil in spring or 
owing plants used as a mulch, or 

eeping a high humus content in 
of these fertilizers will be more 
stay available over several years. 
izers are available at local garden 

cooperatives, etc. Most often, 
CTC to obtain all you ne.cd. 

ty notating sources of natural rock 
write to organic fertilizer advertisers 

an organic grower or are 
‘t fret about formulas or 

to organic ones. Our advice is 
ations for amounts to apply and 

lants) will make the best use 

iZ wit 

d mainstays of organic garden- 
fertilizers have been more or 
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This oversight should 
rtilizcrs furnish ample 

tash without which no plant can 
or reproduce its own 

is the fact that natural minera! 
trier& into the soil gradually, 

ey are absorbed as the plants 
ere is no “feast or famine,” the soil 
afance and the soil structure im- 

nt natural fertilizers. Two of them, 

ts cannot be over- 
e presence in the soil is absolutely 
gardening and farming. Phosphorus 

ture” because low 
of this element 

ost as vital to the well being of the plant. 
require enormous quantities of potas- 

nt availability insures plump kernels in 

the average gardener? Just 
d of organic foods he wants 
attention to a sound rock 

sults in the garden and field, we 
‘0th phosphorus and potassium. 

natural mineral, ground to a meal or 
uced to a fine powder to 
soil. It does particularly 

that, combined with raw 
, it 34 8 m 

to the reciprocal acttoa 
dcr, the fertilizing avail- 
hen they are mixed to- 
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n more quickly and the nitrogen in 
e readily by the plant. The manure 
on the phosphate rock, making it 

onducted in the Soviet Union re- 
hosphate rock mixed with fresh 

otatoes; 158 bushels per acre, 
the manure and phosphate rock were 
separately, 14-5 bushels were raised. 
at combining the phosphate and ma- 

of the phosphorus to the plant 

phosphate rock and manure. Re- 
procedure are lacking, but it 

at the same benefits which derive from 
anure may be obtained. In any case, 

rock powders, phosphate 
al or vegetable manures should be 

utcome means the creation of a corn- 
r of augmented nutrient availability. 

mineral product, found chiefly in 
posits of soft phosphate with col- 

alned from ponds which occur where 
y&a 1.1li.ca.lly. It cmtains 18 TV 25 

and you should apply 50 percent 
crock phosphate. - - 

s-- lication Rate Pounds Per Acre 
---------c-P.----l.s.............~~.........~~ 1,000 lbs. 

2,000 
e .---...--.....-...“..........“......”..” 1,300 lbs. 

2,300 
~I~~~=~~.~~.~~~~~=~=~~~.~...~...~~~~~..~.......... 4-8,000 lbs. 

-.=====*=..-~..f.l-.“..-.-............””..~.”......... 4,000 lbs. 
--s--= *-----s---.s----.-.n.---~“............................. 5,000 lbs. 

Y~.~.~l**-l.-~f~*l.=~~~~..~~~~.~~~~~.~~~~.~~...~.~........~. 10,000 lbs. 

is indicated by its position in the 
it is the third major plant food. It 
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roughout the plant system, forms 
isease. It improves the keeping 

the production of sugar, starches, 
irements; is essential to 
e plant utilize nitrogen. 
of organic, slow work- 

content varies from 3 to 5 percent, but 
en obtained from a Massachusetts quarry 

aring m&rals in granite dust are tbe potash 
the latter containing the most readily re- 
amounts of trace elements are also pres- 
anite dust should be applied to the acre. 

owever~ a!3 note der the rock phosphate section, we be- 
be mixed with the ma- 

ate combination, spread, and then turned under. 
done in the spring, before planting, when you 

y start working the land. Smaller applications 
feet and 200 pounds to 

ensand marl contains more potash than 
percent compared with 3 to 5. B&g an 
contains most if not all of the elements 

the ocean. It s an excellent soil builder. 
or deposits of greensan ! contab 513 percent silica, 

nt iron oxide, 3 to 7% percent magnesia, and 
of lime antf phosphoric acid. 
as the ability to absorb large amounts of water 

dant source of plan.&available potash. 
elements are also essential to plant 

it is versatile, it may be applied directly to 
ts, left on the surface as a combined mulch- 

compost heaps to stimulate bacterial ac- 
heap. Once again, combining it witb 

ate rock mixture should be seriously con- 

fraid to use relatively large amounts of natural 
ey are slow working and cannot bum young 
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crease the amount of manure 
irectly into the ground before 

legumes, will also reduce an 
pply rock phosphate, remem- 

y SG the nitrogen-fixing bacteria 
e roots can go to work on it. 

ms of nutritional deficiency 
9 biit not the whole story When you 

ate to correct the situation that year. 
for the next to prevent its recurrence. 
manures with natural mineral ferti- 

a real advance in organic fertilizing. Based 
e, the various elements work reciprocally, 
. creasing the potency of each nutrient. 
ete fertilizer into the ground promptly re- 

and increases its plant availability. 
minerals in combination with ani- 

ures is recommended soberly as the comer- 
and farming program that will extend 

are putting vital nutrients back into the 
work gradually and naturally to improve 
produce ripened, wholesome, nutritious 

angleworm, fish bait, or anything 
earthworm is a valuable adjunct in 

of fertility. He digests the soil, eats it and 
soils have practically been made by 

at is why Aristotle called them the intestines 
eir castings are far richer minerally than the 

It is said that an average earthworm 
t in castings every 24 hours. They bur- 
a~, far as 6 feet down, aerating the soil, 

enetrate. They break up hardpans, 
by chemical fertilize5 and other arti- 

ractices. Each year their dead bodies fur- 
amount of valuable nitrogenous fertilizer, 

sunt to more than a thousand pounds per acre 
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soil will absorb a 24nch rainfall in 
consistency and spongelike strut- 
clay soil takes sometimes as long 
nt to sink in. Every earthworm 

s aerate the soil, allowing the 
etrate to the roots. In turn, this oxi- 

the soil and makes it 

eans to get to lower levels. As these 
worms with a fertile liquid casting, 

a bare year or two, their 
a substantial amount of 

eders, incidentally, claim that per- 

finest form of humus known. 
tal Station, it was found that 

ings is almost 5 times greater than 
phosphate 7 times greater, potash 
3 times. California florists pay a 

arm castings. They report this material 
r been able to secure for raising 

reat Britain have estimated that in 
cotton-growing season, following the 

ile, earthworm castings amounted to 
This is more than 8 times the figure 
uld seem to indicate an earthworm 

an acre. Such a gargantuan 
sible by the organic material 

Ich the overflowing Nile deposits on the land. 
res of the number of earthworms per acre 

were very conservative. In Ohio, government investigators 
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s per acre on bluegrass pasture. Here 
ikhes thick, whereas in England Dar- 

r of rich soil-where he conducted his 
ches deep. Government investigators 

populations from 500,000 to 

here are over ,100 species of earthworms, but for our 
two. This group doesn’t in- 

are really caterpillars, nor grubworms, 
as beetles. Neither do they 

arasitic nematodes-threadworms or roundworms 
by the naked eye. EMworms 

two types of earthworms: 
e, which works in the soil, and the 
type, which lives on fresh manure 

t heaps. The blue, soil type earthworm will not 
eap, and vice versa. When a heap is 

s will be seen. They soon begin to 
and when the heap turns to humus 

re incomplete compost is spread on 
s in it will die. The blue 

in the soil and turns it 
post heap is in the fmal 

on’t mix 

ineral rock fragments are the earth- 
gardener should use no other ferti- 
will be destroying a very valuable 

ere strong chemical fertilizers are used, conditions dis- 
eartt=om arise and their numben decrease to 

onium sulphate, a fertilizer exten- 
particularly harmful to these soil 

23. government itself acknowledges this fact 
ammonium sulphate as a specific where 
be killed off, such as on putting greens of 

ical fertilizers are slowly but definitely 
pulation. This was proven at the 
ach in Switzerland, where experi- 
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arms did not like soil saturated with 
oppotunity chose earth 

in preference even t0 soil 

ad, arsenic, copper, lime 
c., are even more destructive to earth- 

land where much of these 
the land, nary an earth- 

bad is the fact that 
ely af%cted. The re- 

omes almost sterile, and the farmer is 
refore, each succeeding year 
more spray and more chem- 

ich have been inten- 
sprays for many years, no earthworms are 

es hard packed 
Bird life will move 

lack of its usual food, the earthworm, 
r further because birds destroy fabulous 

insects and their larvae. 
66 

ring into the soil of earthworms increases the 
porosity and aeration of the soil. This is of great aid to other 

ch as bacteria, for example. In well 
to be found about 60 pounds of bac- 
ere earthworms are absent, the bacteria 

ecreases, to the serious detriment of the 

tent factor in the formation of humus. It 
e 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 compfetely 

surface in a few months. Do the same 
aad strongly chemicalized and sprayed. It will re- 

That type of soil has lost its natural Rowers 
is sterile. It is dead. 

y one item in nature’s cycle is disturbed, it will be 
ers are automatically affected. Nature consists 

c~ditio~, interrelated and interlocked. Remove 
ctor and you will find that she cannot do her work 

es less friendly to man. It never fails. 
-4. I. RcmALe 



base of the organic method lies compost. In 
s and variations, compost is the beautiful sub- 
ves fertility to soil, productivity to plants, and 

an. It is the combination soil conditioner;fertilizer 
ardener, and the hub of all his gardening ac- 

f you are a successful compost maker, chances are 
to I that you are a successful organic gardener. 

ast two decades, there has been a great amount of 
cornposting methods, resulting in the 14-day 

eet composting, anaerobic methods, and many 
of these. Behind them all, however, lies the 
method, invented by the father of organic 

gardening, Sir Albert Howard. The Indore method is still the 
y used, and is still practical and productive. 

oward found that by layering different organic 
omposition took place more quickly and more 
e 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 

), and a layer of rich earth, ground limestone and 
This simple formula produced a crumbly 

in nutrient value and valuable as a soil structure 
her research, Howard found that a heap 5 to 

5 feet high was ideal (the length is op- 
e also found that decomposition was facilitated by 
and so he placed pipes or thick stakes through the 

built, then pulled them out when the heap 
then lightly pressed the entire outside sur- 

owing, formed a shallow basin on top to 

59 
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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 
uccd beautiful compost and beautiful gar- 

example of 0. A. Severance Of ‘Watertown, 
who transformed a completely unproductive piece 

;o a lusfi garden spot, all through the use of corn- 
Severance makes compost in a pit, surrounded by 

se field stone 7 feet square on the inside and 2 
e wall is laid on top of the ground, and the soi) 

Into this pit go hen and stable manure, leaves, weeds, gar- 
bage, lawn lippings, sunflower stalks, some sod, and ground 

his pit, layered according to Howard’s Indore 
process, is level with the top of the stones when it is com- 

ted. Severance turns the pile in 3 weeks when he estimates 
perature has reached 150 degrees. Four weeks later 
s 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 Iadore method, at least in their own gardens. Lois Hebble 
of ecatur, 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 

early crops. The material is partially composted by 
the next spring, but is not broken down enough for small 

ese rows she plants melons, squash, or cucum- 

says Mrs. Hebble, “I scoop out a small 
ith a shovelful 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 

weed-smothering layer of oId hay. By the following 
soil under this strip has become mellow and 
enough to plant the smaller seeds. This method 
e garden crops in constant rotation.” 

rdeners use variations of the earthworm bed sheet 
g, mulching, pits, bins, plastic, shredding, and num- 

erous devices in trying to find the best method for them. You, 
to@ can experiment with diEerent 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. 

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

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

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

. 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, 

leaves, roadside weeds, wastes from food-processing 
d other materials are easy to obtain at this time of 

so 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 helfip. 
We recently made a pit of compost of very resistant ingredi- 

dded corncobs and leaves-in the middle of the 
winter, and by July it had been turned into wonderful com- 
Fast, 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. 

or 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. 

Q@S 

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 

oidal humus is accomplished by a series of .fermenta- 
tions. These fermentations consume the plant and animal resi- 
dues like a living -fire. The tier the particles, the faster they 
will be consumed. Ln 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 pticiple 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 tie 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. 

err 

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 a 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 a5 a walk, and 

iece nailed near the top of the post to serve as a 
pull out the post. The size of the ventilator is de- 

termined by the size of the post used. 

@!fe c ost 

ere are no see rules on the best place to make compost. 
e know of gardeners with imagination who have set tip a 

cornposting 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 yard and dump the materials directly 
onto the heap. So in that case the cornposting 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 
where most of the compost is used. 

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

here are a great many ways to im-rove the appearance of 
areas on your own home grounds. There are 

s specially designed for this purpose, where the 
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slats are removable for easy withdrawal of the finished corn- 
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) l Still 
others make use of hedges to “fence off” their home fertilizer 
factories. 

at you decide to do depends a great deal on the size of 
have several acres, there’s probably little 
disguising the heap; your main objective 

that’s accessible and large enough to make 
e compost you need. 

n the other hand, if you live in a highly developed subur- 
ighbors, you’ll want to be extra careful. 

techniques mentioned previously, you 
about making compost in pits. 

which John Adamson of East Lansing, 
in, one that might suggest a solution 

your own composting problems. 

I%e been trying to come up with a systematic arrange- 
ment for making regular use of kitchen and garden 
refuse. at 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- 
borhti dogs from scattering the contents, and to keep 
these receptacles from filling up with snow in the winter 

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 1 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 abwat every 
yard, there is s ace for cornposting. 

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 avagable without moving 
off your home grounds, such as grass chppings, garden resi- 
dues, leaves, weeds, kitchen wastes, and so on. If these supply 
you with enough of the vegetable matter for your cornposting. 

ut don’t feel at you are limited to just those 
you need more, there are scores of places within 

ve of your home where valuable wastes are avail- 
able--for the most part free. 

si er e en 

done correctly, compost can be made according to 
re method in about 3 months. The pile is turned after 
and again at 12 weeks, to allow air to penetrate all 

ever, in recent years, various power garden equipment 
d which cuts down the cornposting time to 
. Foremost among these machines are the 
ders which cut up the green matter and 

manure 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. 

QU @P 

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 *he 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). All material should be moist to start 
mr*-- G .a.*, l h 2nd the heap should be kept wet. A brief watering for 
the tit 3 days should be su!Ecient. 

Turn the heap often. The fastest working bacteria thrive in 
the presence of air, and turning the heap is the best way to 
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. 

Many homemade composts have relatively little plant foods, 
that is, a IOW 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 tilth and aeration, compost also makes plant nutrients 
already 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 Gnished compost, 

When the materials are shredded in the 10-14 day com- 
posting technique, it’s relatively easy to turn the heap with 2 
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 tb.e 
heap quite moist duriig the initial days. It’s well to h2ve the 
top of the heap sloping toward the center, so that rainwater 
and Walter 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. 

s 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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nothbg happens. Last year we made 2 test heap c.onsisting 
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 material 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. 

to tell when finish 

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 often, 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 
tier material which develops later. 

When and how to use compost 

Many 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 fj.nished, 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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setting out, or later as necessary to 
d compost can be used at lO-day to 

when soils are not high in fertility. 
eds sprout more than twice as well 
f this kind. In the wild, practically 

moisture which seeps to them 
ayer of nature’s compost. In soaking the seed flat,. 
a large container holding 1 or 2 inches of starter 
ow the flat to soak until its sandy surface shows 

ining mature compost and handled in this 
loss from “damping-o@ of seedlings. 

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

e materials don’t matter, but the results do. For years, 
gardeners have been making compost bins with bits 

of old wire, scrap wood, discarded lumber, old cement blocks, 
and batte secondhand steel drums. They’ve been using 
whatever ei could lay their hands on (free donations are 
always appreciated!) to make compost bins that fitted in with 

eir gardening Here’s how they’ve been doing it 
for the last ten or more years. 

in cost in 1961 

in 1961, Lyman Wood built a wire and wood bin 
scrap 2-inch-square lumber, which he covered with 1% 

i&en-wire meA for a total cost of $4. Made of 2 E- 
shaped sections held together with screen-door hooks, 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. 

Corn ter 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- leaves, 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 sides, sep- 
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arated each of the L-shaped sections, and then reassembled 
them next to the square sided heap. “‘You wiU be pleasantly 
surprised at how neatly and i?rmly 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. ” e 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 cornposting, 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 rea& J for tumin~was used about six years 

by the Peter Seymour Company of Hopkins, Minnesota. 
\ *‘Cake-Maker” was made of wood and metal framing, 

was light enough to be lifted off the pile, leaving a ‘cake” 
of compost, and ready to be f3led again. 

ales of h e 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.” 

bin--air from a11 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, so be sure to leave l-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. 

tee1 e swburbanit~ 

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 heap, -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 c+culate up from the bottom of the barrel. l%e 
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 regulate 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 co,mposter “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, cuttings, 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, Z 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 more complicated application of the steel-drum con- ) 
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 %-inch perfo- 
rations that was thrust down into the heap’s center and left 
there for additional ventilation. 

asters mix materials with air 

An even more effective way of getting air into the compost 
2e 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. Bamett, an Australian retired engineer. It is 
good to be able to report that, while these cornposters 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-$12.15, of which $7 went for the drum and extra 
welding. The moral of both composting stories seems plain; 
you can do almost anything 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 5%gallon drum diagonally to a ll/ci-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 Bamett, who was in his 80’s when he 
perfected his revolving drum, reported 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 Bamett ‘likes” the motor, he concedes that *‘a crank 
handle may be easily attached to the shaft and do as well.” 

Vucuum-cleuner motor blows air into pilo 

Complete air ventilation of the entire mars 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. AIso, 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 quart 
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 uir 

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 &e-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” compost&-raising the pile off 
the ground-stimulates uniform decomposition of the entire 
pile, not just the top 12 inches. 

The ccopen-hearth-bottom” bin is made of wood with a 
sturdy grid of l-inch piping holding the compostable mass 1 
foot above the ground. It’s 4 feet square, made of sturdy secl 
ondhand lumber. A user reports never having to turn the pile, 
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on’t have to worry about “mass and 
n-hearth-bottom, and you’ll 

Y 

ay for itself in reduced garbage 
ere is more to composting than that. 
r itself in a more productive and 

ore healthlul food for the en- 

‘t cost more than $10, and it shouldn’t take 
ake. Use whatever materials are 

your area, and don’t be afraid to ac- 
bin where it will get both sun and air, 
e garden, where the compost will go, 

ere so much of its material will come in. 
omestead-the little ones as well as those 

-should have its own compost-making bin 
d mass pollution of the environ- 

r, cornposting is the only safe way to handle 
ganic wastes and leftovers. 
building that bin-now. 

-MAURICE FRANZ 

c in 

Leaves are va uable fertiliacr material since they are rich in 
or fast comgoAng. never use leaves as the ex- 

hey should be mixed with weeds, 
es, etc., so not to pack and impede 

mower, the best practice is to make 
es and go over them with the mower, 

fairly fZine before adding to the heap. 

its early stages, all green matter, including hay, contains 
more nitrogen than when grown to maturity. Therefore, if 
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alfa or clover during its Brst year’s 
down faster in the compost heap. HOW- 

all the hay you can get-young or 
er or shredder will hasten decom- 

sees 

as excellent properties for building soil, and can 
e compost heap. You probably can obtain a~ 
as you want free by checking with a local 

t does not break down completely unless used 
gs, it should not be packed too heavily lest it 
of the heap. Incidentally, sawdust also makes 
ulch material around shrubs, flowers, and 

Q ues 

Tomato and quash vines, cornstalks, flower stems, and all 
ains make a rich harvest for the compost heap. 

These are among the most available of green matter for your 
compost. 

S 

very valuable addition to the compost heap 
ong to different plant families and therefore 

ents from the soil. All these valuable 
elements are into rated and made serviceable to the gar- 

posted. -It is essential to use weeds 
he nitrogen in them is fulIy 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 
!E used as the basis of a compost heap. . 

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 
rity of ia growth. A fertile soil produces a grass 

rich in nitrogen, and grass cut before blooming is richer in 
nutrients. 

dge is classified as a source of nitrogen and 
cteria stimulator in the compost heap, even 
en content may not be above 1 percent. 

e 

arbage, it is best used as a part of the green 
ter of the compost heap.- Its relatively high nitrogen con- 

reduces quicker decay. All kitchen wastes can be used 
he exception of soapy water and fat. Soapy water con- 

us chemicals, especially soda, which is not good 
ants. Qnly beets like it well. Fat, besides being 

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. 

tYSfeS 

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. 

oisture 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 

In many areas, gardeners and farmers have been 
y using the hops in their natural condition, spread- 
the same way as farmyard manure. Many other 
ave been composting the hops before applying to 

the soil. 
Another brewery waste available is the material left over 

ashing process, composed of grain parts. 

Le St 

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. 

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 

.5 percent nitrogen, 1 percent phosphoric acid, and 2.5 

eanut hulls are rich in nitrogen. Here is an analysis: 
Phosphoric 

Nitrogen Acid Potash 
Peanut shells ___.-__._________.-___ 3.6 20 .45 
Peanut shell ashes _____-_- .8 .15 so 

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 chafE seems to be an excellent material for use in 

home gardens as well as farms. Over 2 percent in both nitro- 
gen and potash, cha8 also appears very suitable for use as a 
mulch material. 

Dried bloo 

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 sticient to stimulate 
bacterial growth. fore 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 
cart be secured with the use of dried blood. 

ost common domestic animals which are a source 
of manure are horses, cattle, goats, sheep, pigs, rabbits, and 

ung consists of the undigested portions of the 
ve been ground into fine bits and saturated 

ces in the alimentaq; tract, It also contains 
on of bacteria which may make up-as much 

rcent of its mass. ung contains, as a rule, y3 of 
nitrogen, l/5 of total potash, and nearly all of 

cid voided by the animals. 

ercentages of Nitrogen, Phosphate., and Potash 
in Different Manures 

KINDOF 
% % % 

MANURE NlTROGEN PHOSPHATE 

rabbit _________________________ 2.4 1.4 
POTASH 

0.6 
hen ““““““““““““““““~“~~“~““““““. 1.1 0.8 0.5 
sheep “““““““““““““““““““.-“““~ 0.7 0.3 0.9 
steer ““““““““““-“““.“““““““““““” 0.7 0.3 0.4 
horse _--_I_______________-----. 0.7 0.3 0.6 
duck ““““““-“““I”~““.~“““““““~“. 0.6 1.4 0.5 
cow --“““^“““““““““““““““~“*~““” 0.6 0.2 0.5 
Pig ““““““““““““““““““““““““““““~ 0.5 0.3 0.5 

anwre, dri 

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, 
1 to 2 K. 

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 pW makes it especially valuable for acid-loving 
crops. Cottoraseed meal analyzes 7 percent nitrogen, 2 to 3 
percent phosphorus, 1.5 percent potash. A truly excellent 
fertilizer it is available commercially. 

* 

‘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 

at it’s used right-that it benefits your soil most and helps 
insure a natural abundance and health in your coming 

et’s examine some of the better m&hods of garden corn- 
By doing so, perhaps mahy people who 

ave recently begun gardening the organic way will tid 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. 

hen 

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 itself 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 
fine. 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 until 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, ished compost should be watered from 
time to time. 

tion, the soil should be stirred or turned 
e compost is added to the top 4 inches 

d vegetable gardening, it is best to pan 
a ?&inch sieve. Coarse material re- 
put into another compost heap. 

save time, the compost, instead of being made in a 
and then hauled to each tree, can be made 
tree. Thus it acts as a mulch also. The reason 
ring method that since you start about 3 

way from the trunk, e material looks like a ring. 
under the tree as if you were making 
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. 

All flowers, e any other growing plants, 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 making 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 y3 
compost and % rich soil. 

5 

Want a lawn that stays green all summer, has no crabgrass, 
and rarely needs watering7 
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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 0; 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 to get started in the spring, dig in your compost 
and plant Italian ryegrass, vet&, or soybeans, which will look 
quite neat all summer. Then dig this green manure in at the 

of the summer and make your pemanent lawn when 
ther comes. 

renovate an old, patchy lawn, dig up the bare spots 
inches deep, work in plenty of hished compost, 

tamp and rake well, and sow your seed after soaking the 

eed your lawn regularly every spring. An excellent praca 
tice is to use a spike tooth aerator, then spread a mixture of 
fine &ished 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. l[t 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. 

ow 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 l/i 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 colmpost 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 length of time composted. 

For or&l ing and frees 

compost should be applied under each. tree. Start about 
2 to 3 feet away from the trunk, and go to.abeut a foot be- 
yond 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 95 inch to an inch will do; First cultivate under the tree 
to work the grass mat into the soil, then work in the corn- 
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 sufEcient 
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 countera,ct somewhat their harmful effects. 



gardener who has*; 9. mulched is like a restaurant gour: 
et who hasn’t tasted organic foods. He just doesn’t know 

missing! But when he finds out, his garden will 

a bonanza of tasty treats. 
technicallly speaking, is a layer of material, pref- 
anic material; that is placed on the soil surface to 

oisture, hold down weeds, and ultimately improve 
and fertility. 

ut there’s more to mulch than meets the eye. Be it a 
flufly 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 cushioncr 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. 

~vam~ages 0 

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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insulating blanket, keeping the soil 
cooler in summer. 

or a mulch contain rich min- 

it decays. 

b 
rough the action of rain and 

the soil to feed the roots of the 
inerals soak into the ground 

Therefore, mulch fertilizes 
e ‘soti surface as well as after 

, mulching is a boon indeed. 
UIS of weeding and hoeing are 

d. Weeds do not have a chance to 
and the few that might manage to come 

’ mulch can be hoed out in a jL@* And 
keeps the soil loose, there is no need to 

e hot, dryiig sun and wind from 
so its moisture does not evapo- 

A few good soakings during the growing 
&de 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. 

es 0 

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 to become established then, before mulching. 



. sider the danger of crown rot in 
Eease is also caused by a fungus. 

especially heavy rains, postpone 
the soil is no longer waterlogged. Do 

sed of peat moss, manure, 
orncobs to touch the base of 

ave a circle several inches in diameter. 
mit the soil to remain dry and 
he immediate area of the plant. 

3. a wet, low-lying soil, or at most, use 
f material, such as salt hay or 

Leaves are definitely to be avoided 
nd add to the sogginess. 

The heavy mulching method, described by Ruth 
d others, stands a better chance of succeqs if 
contains some kxnus (well decayed organic 

ter) and is fairly high in nitrogen content. 
ere 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 resuIts. 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 mulch. By 
this method, any danger of the heavy mulch taking too 
much nitrogen from the soil is avoid& 

h the instructions given above, it is simple enough 
to ow when and where not to mukh. Except for 
these instances, the gardener real!y ztn’t do without 
mulching as a wonderful labor-saving helpmate. 

‘~‘~RGINIA BRUNDAGE 

When you set out to mulch 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 mulch will look, and (3) how 
easily and inexpensively the mukh may be obtained. Follow- 
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aterials that have 

of potash for every 

ant source of humus and mineral ma- 
sium, as well as nitrogen, 

pecially valuable for 
leas, rhododendrons, 

ves, as sugar maple, are alkaline.) 
the soil as a mulch, for leaf 

aves mat and seal in moisture, 
caving fall-planted stock. They also 

their benefits more quickly than slower 

ted in a container (snowfencing or 
them, if possible, and keep 

ourad limestone to offset the acidity, 
to use the leaf mold around acid-tolerant 
mold from deciduous trees has been found 

tash and phosphorus than that 
trogen content varies and is some- 

Ul lo 

shells of cocoa beans, buckwheat, oats, rice, 
are commonly used as a fertilizer and mulch. 

adily and may be spaded into the ground. The 
are excellent as mulches, while the 5e ones 
most in dust form) can be applied to lawns 

elsewhere with a spreader. Cocoa shell dust analyzes 
1.5 P, 2.5 IL In general, the hulls are richest in potash, 
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3.6 N, 0.7 P, 0.45 K Hulls 
ly attractive mulch, are most 

t 1 iuch thick, and are available com- 
ries, stores, or by mail. 

azines have excellent moisture- 
be set out in the vegetable garden 

ay, straw, corncobs, or wood chips 
improve the appearance and keep the 

owing them away. Paper has a deadly efficiency 
growth. Because it is dense enough to 

readily passing through to the soil under- 
t applied after a heavy rain. Use 4 to 6 thick- 

r eventually, though not quickly, decays and 

Stones are one of nature’s natural mlu!ches and have all 
the standard advantages of most mulches plus a few addi- 
tional ones. Rains and snows leach minerals from the rocks 
and return them to e 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 
r it. Conditions under stones are ideal for bac- 

worms, and other beneficial organisms. Rocks 
are permanent and rustically attractive to the eye. 

ere is a very useful mulch material that should be used 
more widely. When plants are about 2 inches high, a l-inch 
layer can he applied. Prior to spreading the sawdust, many 
gardeners side-dress with a nitrogen fertilizer as cottonseed 
meal, bl 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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Semiwe and kel 

Both are high in potash (about 5 percent) and trace ele- 
ments. IMany 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 tiommercially. 

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 

periment 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 available 
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, 
available comrrercially, are a tie addition to your list of 
mulching materials. 

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

orn 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 applied, it remains in place an entire season. In fa& 
dig it in, and by spring it will have become an indistinguish- 
able part of the soil. It in estimated that 1 ton will give a 
l-inch mulch on an acre of land. 

Ground into l-inch pieces, they have many uses. The 
sugar content will help to increase the microorganisms in the 
soil, and these; ill give a better soil granulation. 

Finely groun corncobs are highly recommended for seed 
flats. Use lightly here as a protection against too much nitro- 

which forces premature growth in seedhugs. It is inter- 
g to note that florists using this material claim 100 per- 

ore production an 30 percent saving on operating 
as germination tak place more rapidly, and there is 
e need for frequent watering. 

e spinion of I. C. Chadwick, Professor of HorticuI- 
io Sta+& University, a sfound corncob mulch helps 

revent ‘black spot on roses. 
ontact, the mills in your community that shell corn. 

ably give you mountains of corncobs merely for 

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

Coarse and ragged in appearance, it is most easily handled 
when green and freshly cut. It has a high nitrogen percenta 
and will supply the requirements of fruit trees. Rain-spoile 
hay can always be used as a mulch material, so there need 
be no waste here. 

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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f you can get the aterial from a saw mill, y&U 
d it does not compact or w as readily as sawdust. 

e 

pine needles, terials arc: excellent for mulch- 
azaleas, camellias, and rhodo- 
r plants that require a neutral 

these materials should be composted. 

ram nurseries usual 
num moss or redwood shavin 

ive packed in excelsior or 
se materials and use them as 
ith other materials. 

ch around trees, where it is 

ass serves to aerate the 

ens and flower beds. 

en it cc&es to getting top garden or farm resultss, mulch 
es a dtierence. Agreement QII that scare is just abut 
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unanimous, particularly among followers of the organic 
method. The value of a layer of material placed on the soil 
surface is pretty well recognized today by gardeners of all 
shapes, sixes, and sections of the country. 

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

enerally, gardeners m h crops that are in the garden 
or most of the summer. ow much? During the growing 

season, the thickness of the mulch should be suEGent to 
revent the growth of weeds. A thin layer of tiely shredded 

erials is more effective than unshredded loose ma- 
r example, a 4- to G-inch layer of sawdust will hold 

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. eaves 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. 

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-&h walls? 
And the answer to that is: the mulch is trampled on, rained 
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on, and packed down by the time you are ready to plant. It 
doesn’t stay 8 inches high.” 

What about spec3c crops? Such acid-loving plants as 
strawberries, blueberries, cranberries, raspberries, peanuts, 
radishes, sweet potatoes, watermelons, azaleas, cam&as, 
mums, rhododendrons, etc., do well with an acid-material 
mulch-most leaves, pine needles, sawdust, wood shavings, 
salt hay. According to the Wisconsin Experimental Station, 
a 1% to 2-inch layer of salt hay makes the best mulch for 
strawberries. Bine needles are another excellent topping for 
this plant, and have been found effective at a 2- to 4-&h 
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 
in&es gave the most consistent results. 

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

ulch timing is often important 

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

Author-gardener John &ill 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. 
In 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%mtil 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. 

uch the same & true of corn, despite a long-continuing 
difference of opinion about whether it should be mulched at 
a.& 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. 

in mdlch 

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

lemence outlines the system: 
f 

rge 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 
sows, 14 inches apart, with the seed the same distance 
apart in the sows. The idea of this is not only to get a 
heavy yield. 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. Hatig 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 lbe 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 dire&ions. USDA horticulturist E. I?. 
Christopher explains that cultivating 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 pen* 
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 
-natural 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 a@ost cotipletely 
eliminates its capacity to abso::b water rapidly. The open 
soil structure found under a mulch is als&avorable to 
rapid air exchange. Roots require oxygen for the respira- 
tion process through which energy for growth is released, 

arvest and winter probction 

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 aiq a late-summer mulch helps to prolong the 
growing seasbn. By bufIering 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 
iu 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 
% of the original material, by bulk, was still available for 
use q 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 
concerned, is exhausted at the source, and fresh sawdust, 
while satisfactory in its way, is not to be compared with the 
well rotted substance. 

hre 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 needled and broad-leaved ever- 

ns of the foundation planting, the woodsy fragrance that 
es is so heavenly that the gardener is apt to feel that even 
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 tie, 
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 mulch 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 stiers from being in the rain shadow of the house, 
a considerable amount of additional moisture was required 
by these large evergreens. 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 86O, while 
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a temperature of 90° was registered in medium shade with 
the soil beneath it registering 82O F. 

The fourth mulching 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 pread this mulch when an ear&mnmer 
understorm ra across the land. Preceded by violent 

winds, it let loose a volley of pounding, outsize raindrops, 
and then sluiced down veritable waterfa.Us upon the earth. 

e 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 unruf3ed 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 fatily negligible amount; but its deterioration 
is so unbelievably slow that it appears almost to he an inert 
material, and its effect for good or ill on the nitrogen con- 
tent of the soil is not observable except probably by highly 
scienti& 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 1200 F. 
mentioned before, the temperature of the surface of the soil 
directly beneath was 82O; and in light shade where the mulch 
surface showed 94O, the soil beneath showed ?8O 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 &lance 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 fdr the next spring. 

How much mulch?-the amount that does the best jrb for 
you, your soil, and your plants. Working out an ideal mulch 

rogram 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 
soti type and timing. But the program more than pays-in 

andsome dividends of better homegrown foods, 2 finer soil, 
d 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 . 

One summer we had the opportunity to test 4 ditrerent 
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. 

Our lawn, green, healthy, and practically devoid of weeds, 
has 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 ketips 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 9S” F. and the temperature, in direct sun- 
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ii&t, 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 molstureO 

ermore, by freeze-up time very little dried grass is ever 
r use as a winter mulch. 

USf 

other material available to us at the expenditure only 
of time and physical effort was some vev weI2 rotted hard- 

sawdust which had been lying in a shady woods for 
some 20 years, host to centipedes, worms, and beetles, and 
overgrown wi*th Virginia creeper, honeysuckle, and green- 
rier. 
This sawdust was, of course, moist and very heavy to 

handle, but i& 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 throug- 
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- 
ba.rb 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 ants gave rise to new grcwth that had to 
be pulled from loose, unresisting medium. 

On the same July day when the soil beneath the dried 
grass registered 94O I?., that beneath the rotted sawdust reg- 
istered only 82O. 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 
loss 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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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- 
ytant 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 mulch, 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 IWO 
main divisions of mulch: 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 alfalfa 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 
mulc.hes 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 recipe99 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 s-inch layer of cotton-gin trash 
(dried bolls, stems, and leaves). T’be 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 attra,ctive, 
although 50 pounds won’t spread quite so far. Ground 
corncobs, also a recognized preventive of blackspot, she 
found more conspicuous. 

es) 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 1ive;tock 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. sheUs 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 
tie 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 “fh.r.fE 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- 



Secrets of the Best Organic Gardeners 105 

etable gardens and flower beds, and used as a 1%~inch top- 
dressing twice a year on established lawns. 

wdust no puzzle 

To of&et 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 is it toxic in any way. It is organic matter, beneficial as 
both a mulch and soil conditioner. Used about 3 inches thick, 
it serves efficiently around fruit trees, shrubs, perenniali~, 
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 dfi- 
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 B-year-old pine sawdust. Another planting gets 
cottonseed meal and sawdust in a 4 to 6-inch combiiation. 
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 tiger. 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. GOLDMAN 

Ironically, organic gardeners! dedicated to preserving a 
healthful and attractive environment, are nevertheless un- 
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wittingly cu;lirihu&g ;L& 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- 
houses 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. 

ommercial 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 
comm,ercial fertilizers which not only produce inferior food 
but contribute to the destruction of our waterways 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 could 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 soil so completely 
that you wonder where it went. The answer is it went to 
nourish the soi.Lu “‘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 wast.e 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 themselves8 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, 

P 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 
e to a mulch if you work’ on a fairly windless day and keep 

e layers thick, preferably with a helper coming along after 
you and spreading the topping. 

at 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 pEastic 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 
iL’ that were not true, it is time that organic gardeners truly 
conc;$rned 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 not 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 coniposted 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-biodegradable, and incapable of assimilation 
into the organic cycle. 

ow 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 t.hose characteristics, instead of the plastic which is 
fast overburdening our society. 



PART III 



. 

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 horticuhtit at the Uni- 
versity of Delaware, calls this *‘stretching the harvest season? 

You’ll also be able to double the harvest by in&planting 
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. Tall-growing crops, such as cam, must’ be kept away 
from small crops like beets and carrots to avoid shading. 

3. Provide for succession crop-a fall garden, 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 pitted, fastgrowing, quick-maturing crops 

1 I. 1 



112 

5. 

6. 

7. 

8. 

9. 

10. 
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should be grouped together. Examples: radishes, let- 
tuce, early cabbage, scallions, etc. 
Provide plenty of vegetables for canning, freezing, ,and 
storing. 
Do not overplant new varieties, vegetables which the 
family does not Like, or too much of any one vegetable 
at one time. 
Rows should follow across the slope (on the contour) 
in hilly areas. 
Make sure the plan provides the best spacing between 
rows for the method of cultivation that you intend to 
use (hand, tractor, horse). 
Run rows north and south if possible to prevent plants 
from shading one another. ’ 
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. 

etiing ike mssf auf 0 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 yes! Here’s how one Pennsylvania organic gar- 
dener, Dr. Lewis The&, 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 garden enc?bled 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 w.ith a lot of work, but it kept the ground 
moist in a way that had never happened before. And 
this generous supply of moisture certainly helped the 
vegetables to secure more plot food. 

I 
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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 tkat ordimrilji gee to waste. Yet that fence will 
hokt plants as well as bean poles, trellises, or other sup- 
ports. Those 200 feet, of course, are the equivalent of 
4 50-fmit .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 vdeties 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 planted some beans 
along the corn rows, you will see lots of bean vines go- 
ing up the comsta&+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. 

Y have 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 shorsid 
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 c&j 
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 your beans 
on a fence. There will be no more backbreaking stoop- 
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ing to gather’ the beans. arvesting them will be 01s 
easy as ,taki.ng a can off a s f. 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 wilt be amazed at the beautiful picture they 
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 tclephonb peas, were really 
made for fences. They absolutely have to have high 
support. They will cover the woven wire with their 

tiful foliage, and the hanging pods are like striking 
es worked into a lovely green fabric. 

ut you don’t need to limit your fence-row w&s to 
A row of corn can be grown hard 

against the fence--with beans to climb 
that. And so can any other tall, upright 
cessfully occupy the little swath of ground 
of your fence. Al 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. Grape-s 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. 

Here’s some advice from Connecticut gardener-m&her 
uth Stout, author of How to &we a Green Thumb Without 

an Aching Back, on planning your garden: 
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should ati be a 

in alphabetical or 
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 so that you wili 

w for each and what you 

ess you are one 63% those 

eraser at the end of the pencil. 
After outlining t,he measurements of your vegetable 

can settle down to putting your crops On 
a little unbelievable how much time and 
on can save if he has a complete plan t0 

e the experts tell us to, 
feel so virtuous as fat- 

lowing the advice rts on those rare occasions 
when I feel it isn’t haz ous to do so. Every Other 

in the upper half Of the 
lower half. Why not? 

how many feet of corn you want to 
you don?, fipre how many ears you 
y you can get from a foot Of corn, 

and that’s it. With my year-round mulch, no plowing, 
no weeds, 3 average almost two ears to a stalk and I. 
can also plant ry closely because my 14 year, of rot- 
ting mulch hip en me such superb soil,. 

Let’s say you’re to plant three varieties, 
early and one main c so that you can eat corn for 
at least two months. riw lines on the paper for the 
rows, and gut planting dates and name of the varieties 
on each line. 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 
you 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 tate one, the two don’t interfere 
with each other. incoln m infinitely more 
satisfactory than any 'W ever tried and so do many 

ave recommended them. Keep 
up with hay so they won’t steal SUII- 

me amount of spinach, onions and 
plant these in two Top.7, the 
to the row of 0 
ns next to the 

other so Me. Spinach is eaten or 
e time the peppers are old enough to 

feel the need of a little space and privacy. 

ave you ever tied 

the way fairly early. 
h other; neither seems to mind. 

ohkabi there. Radishes 
space; yaw can drop eir seeds right on top of carrot, 

ley, parsnip seeds. 
‘ve come across very few people who grow edible 

soy beans, but it seems a shame not to. This year when 
the frost took ail our limas on June Wth, the soy beans, 
which we think are as delicious as limas, came through 
bravely. But you have to give them plenty of space. 
‘I’hey 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. 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. 

cumbers, pumpkins, squash and urds are the 
worst space- abbers. You might think they were human 
the way the invade other people’s territory. Cocozelle 
squash (zuccini) an go right in a corn row because it 
doesn’t spread. esides, 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 thin aPong one end or one side, or both. 

ut them all alo 

9 however, if you 
places along the tie, as I have 
he borers. It works beautifully. 

for the winter for a small family, which is a very good 
thing, considering that thy Hubbard squash vine 
has less restraint than I have seen, with the 

ossible exce ss~a~ sunflower, 

fn planning the warden, you ill want to consider the size 
of the area available, the needs of the family, and their likes 
and dislikes, K ints in mind when you take pencil 
and paper and start to draw the 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 % 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 arden So’ x 100’ or Lar 
Planned for er Cultivation-Notieastern Area 

DISTANCE BE~EW 
ROWS IN FEET 

50 feet- 

3 early potatoes 
3 latepc&itoes 

-- 
iilower (late carmts) 

3 sweet am, early late 

3 

* Cut autsida leaves only inside out so as not to cut growing heart. 
kgetables listed in ( ) a= second cmps. 

Prepared by: E. C. ~tnn~rn, Extension Vegetable Specialist, 
Cerancctieut Rgriculrurai Ex&n.siun Service 



Planting Table 

1 oz. 34 2% 3in. 1” diilnl. & uptj 1% bu. 
---- 
carrots . . a . . . . . , Nantes - table 

Uxheart - heavy soils 

kale . . . . . . . . . . . . .Scotch curi&--“..‘ ----- 
Siberian (for wintering) -,-.-_-~-, 

lettuce (leaf). . . - . . 

spinach. . . - . . . . . . . . . . . Bloomsdale Savdi 

1Oz. 

~. 
45 24% 2-3 in. -4’. spread 50 2 bu. 

Swiss chard ~ ~ .*.*.- . ..* Locullus 

_- -_- -- -- 
of leaves 

-- 3-4 2% lo-14&f, outide leaves 65 
4-5#@ long 

60 phlts 



Planting Table 

CROP VARIETY 

CROPS THAT STAND LIGHT FROST. PLAN7 
green, snap bean .bountifuI, stringless greenpod lib. 
@alow, snap beans. . . . . Pencil PC _, - __-__ . . _ d. Golden wax 1 lb. 
pole, snap beans. . . . .Kentucky Won&r ?i--. i lb. - -I--- --- 

. . . . , . . . 

: WHEN DANGER OF SOIL FREIZING IS PAST. 
1 2% 3in. pod8 34” long 60 1% bu. 
1 2% 3h.a. pod8 34’ long 60 1% bu. 
1 2% Poles - 3 ft.t pods 3-4” 102112 80 2 bu. 

Il. -kernels filled- 80-90 60 ear8 
withmilk 

squasla................ ~tmight Neck (Summer Bush) 4 ft. fruit8 4-W lona 60 150 fruits 
butter nut 8 ft. - 

Aicioaas (winter) 
mature before frost 75 fruits 

green de 1 oz. 1 5 8 ft. mature before frost 50 fruit8 
--T-.-t-w.- a-..~~~~l-I-.-- ----- -- ._- 
LKC)YS LHA~ LANNW’I‘ s,‘I’ANU FKOST. IPLANT W-HEN FROST NO LONGER EXPECTED. 

brashlimabeans...... . . Fordhook, improved bush 1 lb. 1 2% 8-10 ha. whcn&ans 85 1% bu. 
show in pod 

pole lima beans . . . , . . . . .Khg of the Garden, challenger 1 lb. , , . . 2% Poles - 3 ft.t when beans 2 bu. 
show in pod 

peppers. . . . . . . . . , . . . . . World fleater, Yolo Won&r 5Oplants l ,.. 2% 2 ft. green or red July 25 3 bu. 
tomatoes. . . . . . . . . . . . . . Rutgers, Marglobe, Queens 50 plants 2!4 2 ft. green or July25 3 bu. 

red ripe 

*Some vegetable8 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. 

t6 bean8 around pole. Thin to four strong plant8 after second pair of leaves develops. 
$If not grown on stakes, 25 plants 4’ x 5’. 
#Thinnings of beet8 can be used for greens, with small roots attached. Thinning8 of lettuce, endive, and other salad planrs BOwn in row8 can 
be used as soon as leaves are 3 to 4 inches long. 

-New Jersey Agtcultural Extension Service 



Plan for a Farm Garden for a Family of Five Persons 

Asparagus, rhubarb, chives, horseradish, herbs, winter onions 
L4 r onion s&s to mature, thinnings used for green onions-April 
2% 

onion seed to mature, &innings used for green onions-April 
2% 

early spinach, lettuce, turnips, cress, kohlrabi-April, followed by snap beans-June 15 - July 1 3 
2% 

--April, followed by beets and late carrots-June 15 a July 1 

early peas--April, followed by late celery, cauliflower, broccoli-June 15 - July 1 Q 
pril, followed by late endive, Chinese cabbage, lettuce-July l-15, or late turnips-July 15 - $ 

2% I 
early beets, early carrots---April, followed by late spinach, or snap beans-July 20 a 

2% i% 

c 2% 
early cabbage, broccoli, caultiower-April, followed by spinach or kale-July 15 - August 1 a 

f parsnips, salsify, Swiss chard, New Zealand spinach, parsley-April s 

~ 2% 
(Seeded with marker of early and second early radishes) 

2% 
cabbage, Br&sels sprouts5 early celery-May 

4 
second plantings of beets, carrots, kohlrabi, lettuce--May 

4 
cucumbers, muskmelons, summer pumpkins, winter squash-May IS 

. 



6iW-w -- r---v. ---. - 

15 

- t4 

-- I_.*- *- .--_C- 
* Dfatsnca lx$wm rowa may depend up&&pe of cultivatm to be used, 

& 
-Pennsylmnita Agridtur6al Extension Service s 

p 



-~-~~=~~ yxqxft -=-April I, folloew wi - -- -Ixp - 
double mw, 6 in. apart*-April 1, follsw%th m--e- _a 

-April I, ia?erplaut with 12 staked tomato plants--May 115 

-m--II__---.-me 

we---- -. 
$wiss chard, IS ft. of row---April 1, peppers, 5 plants 2 ft. apart-=-May 15 -II____ 

Ian&April 1, interpfant with lettuce, radish seed, or onion seti 
- 

broccoli, 12 plan*%-Ape :, :-+*rnl? 
snap beans--May 1, snap beans-&y~lO --. 
corn, $4 mw-May 1, other half--May IO, follow with 12 kab plants-Aug. 15 
corn, $4 row-May 1, other half-May Kfollow with late lettuce, mdishr or endive-Aug. 15 
lima bsn+-May lo- -- 
map bmm+-May 10, follow with cabbage, 12 plauts-July 13 



46 TOW- ay 20, otb.er ~- -,-“-xI-_1 .“-._” ~^I-” ..-- _- haW-4day 30, spin~h--Aug. 20 -.--.---._,~ -----Pm.- -- - -- 
4895 cOm- 94 mw--- ay 20, other hal&--May 30, - -^“--__ _. “^._--- .---llL--fl-----~I spinach-Aug. 20 I_-- -.. .._ *, *BP -_ -- H 
5 



. , , . . . . glcl frost-free date 
late-..,..... 10 weeks before first fall frost 

ucumbers . , . . . I . 
ggplant 1 . s . s . . . . 

1 week after last spring frost 

:ttuce, head, , L , . 
1 week after last spring frost 
4 - 6 weeks before last s 

leaf . . . . . . . . . . , 
&-g $;Gs~ 

-6 weeks before first fall trp~?;; P 
luskmelrms 
niom 

, , , , , .I - 2 weeks after last spring frost 
* . I.. . , , * 3. 4 

srsnips. . . . . . . . . 
- 6 weeks before last spring fmst 

wsley 
2 - 4 weeks before last spr$g ~TJCI; 

I ,,... . . I .2-4 vvceksbeforelastsp 
:*.**......,.*,. 4 - 6 weeks before last sp 

7 

PLANTS 
(INcHa) 

18 
4-6 
6-16 
3 
3 

18-2 
15 - 18 
24-30 
3 
3 

IS-24 
18-24 
12 - 18 
129 13 
36-60 

264-:z 
6: 12 

4iw;2 
a 316 

::3” 



?omatoes. . . , . . . a .on frost-fnzt date 
turilips . . . . . . . , , , $ - 6 weeks before last spring frost 

STANCE 
TWEEN 

PLANTS 
(INCHES) 

12-l 
12- 1 
1 
6- 10 

BETWEEW 
WOWS 

(1NCHES) 
DISTANCB 

24 * 30 
30-48 
12- IS 
18-24 
24 
15-24 
36 - 80 
66 - 120 
36 
24-48 
21-18 

1,200 
1x9 lb. 
50 lb. 
5Q lb. 

I.00 fruits 
16Q fruits 
verks 



cation that I know. 
t is just 8 few G-x-t from 

itfully productive. But you must keep 

p1 your little garden, test problem may 
aise a lightloving plant a foot or two a 
some cases you’ll double the Eight it rece 

at by planting it ~II a bottomless box set oa 
Go around the garden wit.h a light me 
your c era-fan neighbor) and test li 
there. will reveal iutere-stiug facts. 

is not impossible in a small garden. True, the teaves 
touch for pollination, but they will when p!an 

of three. Quite a es 
in here and there fo Et3 

he best of all vegetables, asparqus, admitttiy 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. 

M’y space limitations started me growing tomatoes in large 
cans. A 2-gallon container with dramage Wed with rich 
earth will hold a well trained and clipped tomato through its 



--_I 

me that we 

these cans, and YOU can st 
through the winter. Stti these 
later than the 

szlccessful vegetable 

so I’m glad that I secured it to stro 
it up* 

Rdl B rt 

ne of the fences is devoted to vegetables. 
other vining squash ve a remarkab~~ 
well, and t,aka up rm valuable 
an early sQu2 
compost in mi 

have strong, heaIthy plan 
apart alongside the fence in 
plants have tendrils, 

my fence by tying in r 
ts are gree4y feed 

d all the nourishment they need in my organ- 
ically rich soil, and to save precious water, supply it directIy 
to the roots via a clay flower pot sunk a~o~~~d~ each play+. 

Although the flower display is not so gaudy, cukes may 
also, be grown on the garden fence. Rurpee Fl Hybrid is a 



watermelons should 

ake sure, though, that 

aren’t produced by waving magic wands O’T sprinkling cheti- 
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round the: garden. Some work has to he done (bnt not 
), and the soil must get its annual quota of organic 

-BRIAN FUhVER 



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

All seeds are alike in that they have a small plant in them. 
The rest of the seed contains stored food for thz 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- 
I&held. 

As soon as the plant has a root and green leaves, it cau 
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 leaf is caused by chlorophyll, which 
has the ability to transform raw materials into starch iu the 
presence of light. Without light, true plants cannot continus 
to grow because plant foods cannot be manufactured. Both 
chlorophyll and light are necessary. 

Leaves 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 0s manufacturing plant for preparmg the plant food. 

131 



tsr the green parts have pre the 
the rooQ3 and other parts 0 e Pl 

rowth. The leaves or “‘plant I&&en” must have s 

‘t2.x fcEG*kg pages, you% l-n how to your own 
ts from seeds and hsw to provide seedlings with the best 

growing conditions. 

growing was once an and a must with gardeners 
w iheir work, did it weti and, 

st. 
ing how few gardeners and farmers do 

Even those who stand to profit greatly 
ing so, turn their backs on the cold frame. They have 
to depend upun outside sources for their needs, in turn, 

y are gambhng their entire crop upon another’s m&hod of 
ing the all important item. 
the opiuion of 6. J. Raleigh of Cometi University’s 

Department of Horticulture: 

Plants of similar quali?y usually can be grown cheaper 
they can be purchased. Moreover, the grower who 
uces his own plants is much less likely to be troubled 

by such disease-s as clubroot and yellows ;sf cabbage 
which are commonly introduced by purchasing plants 
from tiested soils. Southern grown and inferior locally 

own plants may sell at low prices, but too often .resu.lts 
with such plants are disappointing. 

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

Another great advantage in growing your own plants in 
hotbeds 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 unobtainable from local 
seedmen. Nurseries usually limit themselves to a few good 
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selling varieties oi 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 
learn to grow your own plants, 

criiliculite gives renewed hope to all home gardeners who 
to grow their own vegetable and flower plants, but who 

ave neither the time, place, nor funds for a cold frame. 
V~r~~ic~llite can also be a solution to the damping-off prob- 

or those who do maintain a cold frame, but have trou- 
e with this and other diseases caused by contaminated soil. 

?&inch layer of ver,miculite is simply sprad evenly over 
entire surface in the cold frame, just as in :he flat, and the 

are then planted. 
just a small number of plants is desired, the vermiculite 

seed flat is your best bet. Plants growing in such a flat have 
less chance of being stunted by insufficient water, improper 
temperatures, or lack of good air circulation. 

Seeds can be germinated well just in damp wermiculite- 
especially the tiny, hprd-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 ban- 
dle. If transplanting is inconvenient at the time, the 1pla.M 
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 cf rock. 
While in the process of b&ng treated, it becomes sterile, thus 
rendering itself to good seed germination. Other reasons, such 
as fine water-holding capacity, good aeration, and lightness 
in weight, also ma.ke it an excellent medium with which to 
work. 



o~ne organic gardeners have a mistaken impressio 
is nst acceptable be natural method. S 

is formed from a rock-base 
without the application or add 
nothing objectionable about its use for st 
improving the air- and water-holding capacity of soii. 
hold several times its own weight of water, and even when 

oroughly soaked will permit ample air circula,tion arouud 
ant roots, helping to avoid damping-off .) 
Vermiculite does not supply plant-growth nutrients, and 

§ ld not be counted on to do this. It’s au excellent seed- 
~~er~~~~~t~g material, and can also be used to store bulbs and 
winter vegetables, or provide a. base for flower arrangements. 

ut it cannot substitute for humus or for any of the food 
eeds of growing plants. Neither is it as good for mulching 
s ixganic matter, which lightens, aerates, and helps hold 

moisture in soils-along with feeding plants and aiding top- 

er wonderful thing about vermiculite is its cost. The 
1 amount needed to grow enough plants for the aserage 

arden costs no more than a dozen tomato plants at your 
garden s,hop. You can purchase it in small as well as in large 
amounts, depending upon your needs. 

f you have been troubled with damping-off, your soil is 
most likely contaminated. If you like, you can ste:rilize your 
soil at this time ‘I y pouring boiling water slowly through the; 
soil. One gallon of boiling water is sticient for a standard- 

fiat. If you would rather, you can add one cup gf white 
ercent) vinegar to one quart of water and pour this 

slowly through the prepared soil. Although it is not as effete 
tive as the boiling water in stamping out damping-off, it dm 
help to control it. Allow the soil to rest for 24 hours, then 
lace a V&inch layer of vermiculite over it. Apply loosely 

without tamping with your hand. 

What is the difference between a hotbed and a cold frame? 
If you want to grow peppers, tomatoes, eggplants, or any of 
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the other heat-Ioving plants, a hotbed is best to grow &m 
in A cold frame has the same r,onstruction as a hotbed, 
except that there is Qo eat used inside it. In a cold frame, 
you can propagate such c~ldJoving plants a~ cabbage, the 
broccoli family, cauliiower. Or you casl use your cold frames 
to tapera off and harden plants that have; been moved in@ 
them from the hotbeds, to get them hardened between the 
hotbed and setting out into open garden or field. 

There are two types of botbcds. One is Beated by a great 
eal of fermeoting straw or fresh manures (preferably horse 

chicken) 9 which has been placed in a pit 2% feet deep. 
e manure is packed down to a depth of 18 i~zches; well 

to m&. Then you shovel hfo the pit 5 to 6 inciles 
osted soil or good rich top soil. ‘J&is soil-which will 

seedbed-must be sieved fine. 

be makmg of a marmre hstbed is described by New 
exits extension horticulturists as follows: 
The Grst essential in preparing a manure hotbed is to have 

j fresh horse manure, preferably from grain fed animals, The 
manure should contain S straw or other similar litter. Some- 
times tbere is insticient straw in the manure for proper 
heating. If it does not have sticient S&SW in the manure, 
it may not ferment or, if fermentation does take place, the 
heat maXi be evolved rapidly and be of only short duration. 
About Ib 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 one. 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 kill some of the weed seeds that 
may be present in the soil. Since a high temperatur? 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 OT slightly lower. 

If the seeds are planted when the &d 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. Thils 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, th.e temperature is likely 
to vary considerably from the optimum for the growth of the 
seedlings. 

. rSi 

n a fiat, the bottom % to % 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 should 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,nperature 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 
should be kept mobt, 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 c,over 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 aYld 
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,ess frequent, but the container should nevc,r be permitted to 
jecome dry, If seedhngs are too thick, thr’j must be thinned 
mmediately. Occasionally when fine seed is planted, it wfiIf 
=ome up unevenly, with thick patches in places in the pots 
These patches should be thinned by means of tweezers, be- 
cause crowding at this stage will almost inevitably result in 
amping-off. ’ 

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 Iids 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 6inal 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 plank 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 trwble 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 ~~vG.ng the mois- 
true to escape, is what causes damping-off. 
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Make a mixture of L 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 &~a to let it age for several months be- 
fore seeding. S& tESL: soil mixture through a % inch nresh 
screen to get it in con;rSltioa for planting. When screening the 
mixture, place coarse screenings in the bottom of the flats to 

rovide 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. 

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 wiu 

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 fme mulch may be spread evenly 
over the seeded area to keep the ground moist and to discour- 
age early weeds. The @owing 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, muskmeIons, 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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!htilClti0ll 

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. 0n 
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, avid secure the windows sf they 
will not be broken. 

Nevada’s experiment station points out that flats, cold 
eq, and hotbeds will bring many plants into production 
nth to 6 weeks earlier than when they are sown outdoors. 
le 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 DEPTHTOCOVER 
RIND (INCHES) MATURITY DATES THE SEEDS 

broccoli* lo-16 65 to 100 days 1% to 4i inch 
cabbage* 10-15 65 to 125 days Vi to % inch 
cauliflower* 10-15 90 to 150 days ?A to % inch 
celery * 8-12 115 to 150 days 1% to f/fL inch 
eggplant 8-12 90 to 125 days % to 95 inch 
peppers 8-12 70 to 90 days % to Yz inch 
tomatoes 12-30 100 to 150 days % to 95 inch 
*Frost resistant and can be sef 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 5 to 7 2x2 65 55 
cauliflower 
head lettuce 
tomato 5 ,to 7 3x3 75 65 
eggplant - 6 to c’ 3x3 7s 65 
PePPer 

-Virginia Polytechnic Institute 



. Approximate Dates for Sowing Vegetable Seeds 
Under Glass, and Ranges of Day Temperatures 

' 
KEMA~MDI~R OF APPRQXJ- 

LONG hH&4D AND NEW YORKOTHER MATE ‘I-EM- +J 
SOUT~lBASTEKN SOTJTHERN-mea 

VEGET.4.BI.B 
‘l-HAN MOUNTAIN ’ PEH.4T~S 

NEW YORK C&JNTES 
$ 

REGIONS !dwl 

_.-._- - -- .-.- .-_____ F 

eets Feb. 15 - 28 March 15 - 31 March 1 - 15 60-6s R 
DXXQEi Feb. 10 - 20 March 1 - 15 Feb. 20 28 - 60-65 

15 
3 

- March 1 - - 60-65 GG.lltiQW~~ p;. f! ;2 Feb: 10 : 20 March 1 - 15 ;dg. ;; ;; 60-65 
Sk 

celery March I - 15 Feb: 20 : 28 GO-65 %I o 

eggplant” March 10 ” 20 March 25 
E%iiVe: ;%4&. ;; - 2; 

- April 5 March 15 - 23 
March 10 - 20 

kohlrabi 
Feb. 20 28 - 

March 1 - 15 Feb. 20 - 24 
leeks Feb: 10 : 

;O 
March 1 - 15 

lettuce ‘Feb. 10 - i0 
Feb. 20 - 2$ 

March 1 - 15 .Feb. 20 28 - 
melons 
onions, sweet Spanish 

April lo- 15 
Jan.20-31 

~~~~~~~ -2yw 5 

peppers* March 10 - 20 Ma&h i5 

~~~111 5 io25 

5 KIa;ch-15 - 25 
squash 
tomatoes* 

ApCl lo- 15 
- April 

25 - 
March April 25 - May 

5 
April - 

15 - 25 
March 10 - 20 April 5 March 15 25 

* If to be transplanted twice or if transplanted once but grown iu bands or pots, seeds should be - 
two weeks earlier. 

-Prepred by 6. J. Ruleigh, Cornell University 
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. t 

A cold frame is really a protected seedbed and can be used 
in the Grst frosty days of autumn just as advantageously as 
in early spring. Tender lettuce and crisp endive can ‘be en- 
joyed until after Thanksgiving by properly utilizing the cold 
frame. 

seeds in rly autumn 

For lettuce, endive, and parsley, plant seeds in one com- 
partment in rows 3 inches apart and about % inch deep, 
covering the seed with vermiculite to prevent damping-off. 

hen water the rows with a fine spray, and adjust the sash 
and place a covering of light boards over it. As soon as the 
seeds sprout, remove this cover and raise the sash several 

ches to allow good circulation of air. 
Seedlings will grow rapidly, and when they begin to crowd 

each other, they are ready to transplant. Set the little plants 
in another compartment, about 3 inches apart each way. 
Mulch again with vermiculite and keep them shaded for a 
few days. As plants grow, they can be thinned and the thin- 
nings used in salads. The remaining plants will then begin to 
form heads. 

When nights grow frosty, close the frame tightly before 
sungown to hold the day’s heat within, opening it again each 
morning. If nights are very cold, cover the frame with a 
blanket and bank leaves around the sides. If the day remains 
cold, remove the blanket to allow light to enter, but keep the 
frame closed. 

You’ll be amazed at how much cold the plants could stand 
under glass. As the season grows late, plants may be frozen 
occasionally, but by sprinkling with cold water and keeping 
in -the dark for a while, they will revive and come back in 
good condition. It is possible to have fresh salads until win- 
ter, 

You can also use the cold frame in winter for storing vegc- 
tables. Before the ground freezes, remove about 18 inches 
o:r” soil and place in vegetables like turnips, rutabagas, beets, 
carrots, and celery on a layer of straw. Over the vegetables 
cover another layer of straw with sash boards. Vegetables 
should keep crisp and unfrozen all winter. 



Time to Plot Seeds (For Earlimss) --____-. -- 
AVERAGE 

NUMBER OF IN CjREENHOUSE 
SEEDS PER oi MOTBE5S 

IN COLD ERAMFB 

Brussels sprouts mid- 

5,000 last of Feb. ---- ------ --- __ - . _. 

Am-i.l 1 - 10 

1 u-30 April540 
3-25 --- May14 -- 

ApriI 25 - 30 
ii-of April 

-_. ~-/ ml-.,,-- 
ay5-4 - I-. (__x _D,‘” -~~,._~ 

May 5- 10 I. ar-,-, 
May5-1 

parsley 
--- 
Pepper --- .* -_ 
-----A-- - ’ SglJash [early) 

500 
P7,SOO 6-- 

._I- 
4,000 ~-.^ 

3( 30 
_ joo tomato 7.. 

March lo- -. 15 
March ..--, --- .__- 10 - 15 

---_~- 
March 10 - 15 

March 10 - 15 

. .,-Ye -- 
April IS-20 May l-5 
April 

-.A, 20 - 25 
May l-5 ---- 

April 30 25 - 20 30 - May 
last of April May 10-m 
April 25 - 30 ay IS-25 -_ _ 

-University uf Connecticut 
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If you grow your own seeds, you can often develop highly 
productive and disease-resistant strains in your own back- 
yard. Here are a few simple rules that will help. 

11. At the beginning of the season, prepare some stakes or 
strings to label the plants you select to keep for seeds. 

ake sure everyone who works in the garden ows the 
meaning of these markers. 

atch your plants as they develop a.hd select a few, only 
a few, of the outstandingly healthy ones to preserve for 
seed. aka your selection on the basis of the whole 
plant. eed development is an all-season job for you as 
well as the plant, not just a hurried trip through the 
frost-bitten garden to salvage the largest seed pods that 

appen to be left. Make a habit of observing your plants 
ith seed selection in mind. You’ll form new ideals of 

what the well balanced plant really cam be. 
3. there are different character&i to encour- 

kind of plant. In spinach or hmese cab- 
bage, for example, do not mark the first few nice ones 
which go to seed and consider the job done. Those are 
the very ones you do not want. The 
those which continue producing leafy 
send up seed stalks latest in the season. On the other 
hand, with broccoli or cauliflower, we like best the plants 
that produce flower heads promptly. Likewise with rad- 
ishes, save the plant you want most to eat, the first fat 
root. A healthy top growth should balance the root, but 
not a premature flower stalk. The same with carrots, 
beets, turnips, and the like, except that these are bien- 
nials and normal seed production takes place only the 
second year, adding the problem of how to keep your 
best plants safely through the winter. However, it’s 
worth the trouble as over the years you have seed you 
can rely on and gradually you may find that you are 
developing new and valuable plant characteristics. 

4. Hybrid plants are the result of crossbreeding of two 
pure-strain varieties. Seeds from these should not be 
saved as they will revert to the parent varieties and often 
be useless for your purposes, or may not even be fertile 
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at all. (Hybrid corn, for instance, is not fertile.) 
breeding, or crosspollination, means that the polle 
flower has come in contact with the flower of a plant of 
another variety or species. The pollen can be blown by 
the wind, or carried by bees. The seed which rt”suits will 
not be true to type of either variety. 

You will have to keep in mind, then, that many vege- 
tables will crossbreed. Do not, for instance, 
from sweet corn that has been planted near 
or beets near chard or sugar beets. 

Corn, cucumber, melon, squash, pumpkin, mus 
russels sprouts, collards, kale, kohlrabi, onion, ra 

beet, turnips- all are vegetables which cross Nina& 
easily. 

Less easily crossbred are tomatoes, eggplant, pepper, 
and carrot. 

ns, okra, peas, and lettuce are generally selfpolli- 
nated. 

It is necessary then, that you plant only one variety 
or strain of the vegetable you wish to seed. If you do 
plant more, be sure the plants are at least 100 feet apart, 
though even at this distance bees or wind may effect 
crosspollination. 

5. Let the seeds ripen as long as possible in the garden, 
not so long as t? risk shattering out or feeding bi 
Bring in the whoie plant and hang it or lay it in, a dry 
place until the pods are brittle an& the seed comes out 
easily. 

6. The easiest homemade way to c seed is to keep a 
collection of pieces of wire scree of various sizes of 
mesh. With one size or another you can sift out either 
the seed or the chaff sticiently for storage purposes. 

‘?, Keeping seed safely over the winter requires considera- 
tion, as mold or insects can spoil it. Store in a dry, cool 
place, covered but not in airtight containers. To prevent 
insects from taking hold in wheat or bean seed, stir the 
seed frequently. Also look it over occasionally, removing 
any spoiling material. 

8. To make sure your seed is fertile, test it long enough 
before planting time so that you can buy more if neces- 
sary. Take about 30 seeds and place in a shallow dish 
on a piece of blotting paper or raw cotton that is kept 



moist. Do not let the seed in water, but 
on the other hand if it once test will have 
to be starte again with fresh seed. Best cover the con- 
tainer to sh t out light and prevent evaporation, but not 
so as to keep ut air, or mold may develop. Ket?p in a 
warm place. ecord the date and see ho-v long germi- 

takes, also what proport 
soame will be slower, lik 

tomatQes, pe 
ch the test s 

cad sh~ot253 is, of cOuroe, not fit to plant, 

rent things to watch for an 
the culture of each type of vegetable for seed. 

at alJ. types of cabbage cross with one an- 
it is not possible to ow different varieties at 

e another, t one kind only 
firmest heads are selected and stored 

fully over winter. ese are set out early in 
They must be set quite deeply with support pro 

r the seed stalks; The seed must be protected from 
ds. The mature seed stalks are hung indoors and a.Uowe 

until it is possible to thresh them or remove the s 

refully keep the best developed roots with m 
and small cores over the winter. Set these out in 
to 20 inches apart, according to the variety. The ctitur 
directions are the same as those given under summer care- 

We ar weeding and shallow cultivating is necessary. A 
muich of composted oak leaves and bark rich in tannin is 
helpful if the carrots are attacked by root lice.) Seed stock 
must not be forced! Cut the ripe umbcls, dry them in the 
shade, rub the chaff out by hand. Seed propagation only 
makes sense if the area is not surrounded with meadow land, 
since wild carrot (Queen Anne’s Lace) crosses with garden 
carrot. 
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Let the earliest maturing well formed .fruit from healthy 
plants hang until ripe. The seeds are then scraped out of the 
fully ripened cucumbers and put into a warm place in a little 
water to ferment. The next steps are to sieve them, wash 
them, dry gently with a cloth, and spread out on a blotting 
paper to dry. 

The perfectly formed beets, showing no white markings 
* side, are kept over winter and set out early in April about 
20 inches apart. Cut the ripe stalks and hang in the shade to 
dry. Later, seeds can be rubbed out by hand. 

Select 2 or 3 of the firmest heads from among those that 
are slowest to bolt to seed, and leave them in the garden to 
lossom. The large flowering .stalks should be well staked. 

When most of the seeds are already developed, pull the plants 
out and hang them in the shade to dry. The removing and 
cleaning of the seed can be done in winter. 

Seed bearers are hilled very high to protect them from 
freezing in the winter. The plant should stand a.t least ti foot 
and a half apart in all directions. The blossom stem will 
need supporting. The seeds mature fully only in favorable 
summers and in a warm situation. Keep in mind that leeks 
cross easily with pearl onions. 

Select solid, well ripened onions which were grown from 
sets the year before. These should be set out as early as 
possible in a sunny, protected location. It’s a good idea to 
apply a compost mulch. Supyart the blossom stems. Seeds 
ripen slowly and must be dried under cover since they fall 
out easily. Ripe seeds are coal black. 
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mas beans 

Mark a few of the finest plants with a bit of cloth at the 
beginning of the harvesting season. Allow entire crop of, 
these plants to ripen. It is best to choose plants most alike 
in varieqd and Earliness. 

I Por a seed stock, choose only perfectly ‘scabfree potatoes 
from healthy plants surrounded *by other healthy plants. The 
chosen ones should be marked beforehand, and the potatoes 
dug before harvesting the others, Store these carefully over 
the winter in a frost-free dry cellar or pit. They require good 
ventilation too. Burying in dry sand is one of the best ways 
to store them. 

Seed culture occasionally succeeds with early radishes. The 
plants which bolt to seed quite late are left standing. The 
blossoming plants are very brittle and must be carefully 
staked. Harvested seed stalks ripen completely when hung 
in shade, but protect them from finches! 

The earliest, best developed, full-grained ears are allowed 
to ripen on the stalk. (Hybrid varieties do not produce fer- 
tile seed.) When the husks are bleached and strawlike, pick 
the ears, pull the husks back, tie 2 ears together, and hang 

I up to dry., 

I fmnatoes 

Choose healthy, well formed fruit. Allow tomatoes to 
ripen beyond the edible stage but do not let them become 
rotted. Pick off and scrape out the seeds. Set these ‘in a little 
water and allow them to ferment several days. Then place 
them in a sieve and wash under a faucet. Spread on blotting 
paper to d.ry. The fermentation process is effective in pre- 
venting the seed distribution of the bacterial canker disease. 
Tomata intercross only to a small extent, so more than one 
variety may be planted within a few yards of each other. 





Getting plants off to an early start outside in the garden 
is an objective of every gardener. All of us want to make 
the fist planting of each vegetable as soon as it can be safely 
done-as soon as there’s little chance of its being damaged 
by cold. There’s good reaon for this early planting. In many 
cases, it will mean that a second crop can be planted later in 

- the season in the same spot. And-just as important-the 
latent gardening energy must &d its release. 

Many vegetables are so hardy to cold that they can be 
planted a month or more before the average date of the last 
freeze or about 6 weeks before the frost-free date. (Accord- 
ing to th USDA’s Victor Boswell, the frost-free date in spring 
is usu‘ally 2 to 3 weeks later than the average date of the 
last freeze in a locality and is approximately the date that 
oak trees leaf out.) 

It should also be remembered that most, if not all, of the 
cold-tolerant crops actually thrive better in cool weather than 
in hot weather and should not be planted late in the spring 
in the southern % of the country where hot summers occur. 
Therefore, the gardener should time his planting not only to 
escape cold but, with certain crops, also to escape heat. Some 
vegetables that will not thrive when planted in late spring in 
areas having rather hot summers may be sown in late sum- 
mer. Thus, they will make most of their grotith in cooler 
weather. 
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Relative Requirements for Cool and Warm Weather 

COLD-TENDER OR HEAT-HARDY PLANTS 

@OLD-HARDY PLANTS FOR FOR LATE-SPRING OR EARLY-SUMMER 

MRLY-SPRINQ PLANTIM PLANTINQ 

Hardy plants LOP 

Hardy (plant 2 
Very hardy ( 

t 
lant 4 to 4 weeks be- 

to 6 weeks efore fore frost-free 
frost-free dab) date) 

Not cold hardy 
(plant o~tost-free 

Requiring hot weather 
(plant f. week or more .l , after frost-free date) 

broccoli 
cabbage 
lettuce 

beets 
carrots 

beans, snap 
cucumbers 
okra 

New Zealand 
spinach, 
soybeans 
squash 
sweet corn 
tomatoes 

beans, lima 
eggplant 
peppers 
sweet 

pcitatoes 

beans, au 
chard 

NewZealand 
spinach, 
soybeans 
squash 
sweet corn 

beets 
collards 
kale 
lettuce 
mustard 
spinach 
turnips 



CROP I 

aspaw&. ......... 
beans,lima.. ........ 
beans, snap. ......... 
beets. .............. 
broccoli, sproutin@. .. 
Brussels sprout@. .... 
cabbage’. ........... 
cabbage, Chinese 
carrots ............ 
cauliflower1 ......... 
celery and celeriac , . 
tiard ........ 
chc,M and chives. .. 
chicory, witioof . 
colla.rds' ........... 
corn salad . . 
corn, sweet. ......... 

cucumbers. ......... 
dandelion .......... 

e;g?;UP. l 

...... 

FlorenG.fknnel. 

....... 

..*. 

........ 

garlic. 
...................... &zEa&h’. 

kohlrabi .’ : : : : .’ : .* .’ .* : i 
leeks ............. 
letettu~ p$dl. 

t 
................ 

Earliest Safe Planting Dates and Range of Spring-Planting Dates 
for Vegetables in the Open 

Planting dates for localities with average last freeze on - 

I 1 I I I 
Jan. 30 I Feb. 8 1 Feb. 18 I Feb. 28 I Mar. 10 I Mar. 24 

I I I I .-- 
. . . 

Qb. 
%eb. 

b. 1 -Mar. 10. 
lr. 1 -June 15. 

[av lS.lMar. 15 -May 25 

Mar. 15.Feb. 15-%! :z 
. . . . I.. . ..do.. . . . . ..I . . . . . do.. . . ..I. . . . . do . . . . . ,... t. :.m,.do.. . . . . . . . I . . ..do... . .~. 

kUL%-IS ...i..,lJan.l-Feb.lO. .IJan.I -Feb.25../Jan.l5-Feb.25.IJan.25-Mar.l..IFeb.l-Mar.l.. 

‘- -- - 
_,.-_ - 

Ian. I -Feb. 1.. Jan,l-Feb.l... --.-_ _-~. __ _-___ _______ 
.do . . . . . . . JanlO-Feb.10 Jan.20-Feb.20. Feb.l-Mar.l...i __.__ 

1%; : - $..g. i. . . fg :O -..ri 1. . f~. :O -&ri15. Feb. 1 - May 1. . Feb. 15 - ELy.15. Feb 
C.- . . . . .- . . . . .- . . . . Jan. 15-Feb. 15. @F: f-v-as:,‘. . .;f: 

. . . . . . ..I I.... . . . . . * . . . , .I. . . . . . . . . . . .I . . 

Ian. 1 -Feb. 15. .IJa.n. 1 -Feb. 15. .lJan. 1 -Mar. 15. .h. 14~-~%&.~15. 
.do . . . . . . . . I . . . . .do.. . . . . . . I.:-:. . do-. - IG- . . . . . . . . - - _ - - --. 

Feb. I- Mar. 15. Febi Feb. 15 Mar.1 - Am. : 
Ian. I- Feb. 1. . . Jan. 

10 - Apr. 1. 
1 -Feb. 15.. 

20 - Apr. 
Jan. 15 -Feb. 15. 

’ 7~. 15 
Feb. 1 - 1 

Feb. 15 -Am. 1. Feb. 15 -Am. 15. Mar. 1 -. . e A 
E. 

IS- 
1-Feb.l...Tan. 
1-Mar.1.. Feh. 

1-Felil... Jan. 
I ln- Mat. 15 Feb. 

i--Mar. 1.. 
---_ 15. 
MU.1.. 

-1s -A& y 
1.10 -A&.13 

Fib. 15. Jan. 
I-- Am.1. . Mar 

bin. ld;? 1.. 8 Jan: I-oMar. 1. . . 
. . . . . . . . . (“) cj.‘.‘.” 

‘yI U; ii&a. 1. . FyF.. ,%oMai. 1.~ . . . Feb. 
cj. . . . . . . . . . . . . . . . . . . . . . . 

lit- 
c) 

ci”““” I 

8.20 - May 15 
8.10 - Mar. 10 

i..& i.n.li;e6*.s’e .................................................................................... 
Jan. 10 - Feb. 1. . 

g:::::::: 

Jan. 7; Feb. 10. Feb .. .ko20. ...... Feb. 10 - Mar. 1. . Feb. 20 - Mar. 10 
.... ............... .do ........ 
.... 
.... ........ 

do ........... ..do..:::::: 

;g. ; - $i$: ;i . . ‘: iii M; F”b. 15. ;an< 2j%f:i : : i&b. 1 - Mar. 1. . 

Jai 1: M&. li 
Feb. 15 - Mar. 10 

..... ... & 1 - &&.‘ij: : Jan: 15-- AG: i 1: Feb. 1 - Apr. I. . 

Miti. 30 

Feb. 15 - Mar. 20. 
Apr. 15 - June 20. 
Apr.1 - June 1. 
El. :-Fe 1. 

. . . . 

Feb. l!Io- Mar. 10. 

Mar. l?Apr 10 
Feb. 20 - M&. 26. 
Mar. 15 - Apr. 15. 
Mar. 1 - Ma) 25. 
Feb. 15 - Mar, 15. 
June 1 -July 1. 
Mar. 1 -June 1. 
Jan. H-Mar. 15. 
Mar. 25 - May 15. 
Ms. 1 - Apr. 1. 
Apr, 10 - May 15. 
Feb. 20 - Mar. 20. 
A 
lk!f 

r. 15-May 15. 
ar. III- Apr. 10. 

g; ‘10 -M&110. 

Mar:1:2O. ’ . 
Mar. 1 - Apr. 1. 
$2 ‘15 -2yar. 15. 

Feb..l5-- Air. 15. 
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for Vegetables in the Open (cont.) t-4 

CROP 
Planting dates for localities with average last freeze on- 

- 

Jan. 30 Feb. 8 Feb. 18 Feb. 28 Mar. 10 Mar. 20 
- 

mustard. ............ Jan.l-M~.l...Jafl.l-Mar.l........ do.. ....... Feb.l-Mar.1.. 
okra Feb. 15 -Apr. 1. +eb. 15 -Apr. 15. Mar. 1 -June 1.. 

. Feb. 10 - Mar. 15. Feb. 20 - Apr. 1. 
................ 

onions1 ............. Jan.l-15.. 
Mar.lO-Junel. .Mar.20-Junel. Apr.l-JunelS. 

..... Jan.1015.. ..... Jan.l-15.. ..... Jan.10Feb.1 ... Jan.15.Feb.15.Feb.l0-Mar.10 
on.ions,seed.. ............ do.. ........... do.. ........... do.. ....... Jan.l-Feb.lS...Feb.l-Mar.l........ do.. ...... 
onions, sets. ............ do. ....... 

j,:idpi(j::::::, j&‘i!.“j(j”‘v”’ 
Jan.l-Mar.l... Jan.15.Mar.10. Feb.l-Mar.20. 

parsley. ............ Jan. l-30 ...... 
. .Jan.l5-Mar.1..Feb.l-Mar.l0..Feb.l5-Mar.l5 

parsnips. .... ...... .. Jan’ 1 - Feb’ ‘i.’ Jan.lS-Feb.15. Jan. 15-Mar. 1.. .. .do.. ...... 
peas, garden. ....... ik: 1’~1Feib:‘1’5‘.‘.‘jan:i.-‘1Feb:.~~. . J&l-M&. 1.‘:. Jan. H-Mar. 1.. Jan. 15.Mar.15. Feb: l-Mar. 15. 
peas, black-eyed. .... 
peppers’ 

Feb. 15 - May 1. Feb. 15 - May 15. Mar. 1 - June 15., Mar. 10 -June 20. Mar. 15 -July 1. . Apr. 1 - July 1. . 
......... Feb.P-Apr.l...Feb.l5-Apr.l5.Mar.l-Mayl.. 

potatoes. 
.Mar.l5-Mayl..Apr.l-Junel...Apr.lO-Junel. 

........... 
radishes. 

Jam.I-Feb.l5..Jan.l-Feb.l5..Jan.l5-M;pf.l..J~.l5-Mar.l..Feb.l-Mar.l . . Feb.lO-Mar.15 
............ Jan. -Apr.l...Jau.l-Apr.l...Jan.l-Apr.l... Jan.10Apr.1 ... 

rhubarb: 
Jan. 1-Apr.15 .. Jau.20.Mayl.. 

........................................................................................................... 
rutabagas. ................... 

Jan. 1 -Feb:i’.‘.‘.’ 
............ Jan.l-Feb.l.. 

salsify 
Jan. 15 -Feb. 15. Jan. 15 -Mar. 1 

.............. 
shallots. 

jg;:ib’-~e~..id.‘jan:lS-Feb.20. Jan.15-Mar.l...Feb.l-Mar.l...Feb.l5-Mar.11 
................. do ....... Jau.l-Feb.10 .. 

sorrel. 
Jan.l-Feb.20..Jan.l-Mar.l...Jan.l5-Mar.1..Feb.l-Mat.l0. 

.............. Jan. 1 - Mar. 1. . 
soybeans. 

.Jan.l-Mat.l...Jan.l5-Mar.l..Feb.l-Mar.l0..Feb.l0-Mar.l5.Feb.10-Mar.2 0 
........... 

spinach.. 
Mar. I- June 30. Mar. 1 - June 30. ~Mar. 10 - June 30 Mar. 20 - June 30 Apr. 10 - June 30. Apr. 10 - June 30 

........... Jan.l-Feb.15 ....... do.. ...... 
spinach, New Zealand Feb. 1 - Apr. 15. 

Jau.l-Mar.l...Jan.l-Mar.l...Jau.15-Mar.l0.Jan.l5-Mar.l5. 

squash, summer. ..... ..... do. .... 
.... Feb. 15 - Apr. 15. Mar 

..... do ..... .. 
.. 

sweet potatoeax 

ii Apr. 15. My. ;Z&- May 15. Mar. 20 - May 15 Apr. l;, yy 15. 
.Mar.l5-Mayl.. 

tomato&. 
.... ..Feb.l5-Mayl5.Mar.l-Mayl5. ~~.ZO:j;;d$i”~~.zO:i~~i: Apr.1.Junel...k&.lO-J&&i: 

.......... 
turnips 

Feb. 1 -Apr. 1 . ..Feb.20-Apr.lO.Mar.l-Apr.20. Mar.lO-Mayl. Mar.20-May10 Apr.l-May20. 
............ ..Jan.l-Mar.l...Jan.l-Mar.1.. Jan.100Mar.l..Jan.20-Mar.l..Feb.l-Mar.1.. Feb.100Mar.10 

IPlants planted in the fall only 

Mar. 30 Y 
fr 

Mar. 1 - Apr. 15. b 
Apr. lo- June 15. 

c 

Feb. 15- Mar. 15. E 
Feb. 20 - Mar. 15. Feb. 15 - Mar. 20. b 

Mar* iti Apra ** 
8 
xg 

Feb. 10 - Mar. 20. 
Apr. 150 July 1. c 
Apr. 15 -June 1. 
Feb. 20 II Mar. 20. 0 
Feb. 150 May 1. 4 

AprP% - June 1 
Apr, 10 - June 1: 
Feb. 20 - Mar. 20. 



Earliest Safe Planting Dates and Range of Spring-Planting Dates 
for Vegetables in the Open (continued) 

CROP 
Apr. 10 

Planting dates for localities with average last freeze on - 

Apr. 20 Apr. 30 May 10 May 20 May 30 
I 

June 10 
_I_-.-. -- -- 

asparagus*. . . . . . . . . 
beans, lima. . . . . . . . . . 

Mar. 10 - Apr. 10 Mar. 15 - Apr. 3 5 Mar. 20 - Apr. 15 

t1~~3e.4, snap 
Apr. 15 -June 30. May 1 - June 20 May 15 _ June 15 

Mayl-Junel...Mayl5-Junel. 

. . . . . . Apr. 10 - June 30 Apr. 25 - June 30 May 10 -June 30 

brodcoh, &ou&$ . . .’ 
Mar. 10 -June 1 Max. 20-June 1 Apr. 1 -June 15 
Mar. It:- fpf: 15 Mar. S: ,Ap’. 20 Apr. l; yy 1 . 

~~u~~;~*sproutd. . . 

cabbage, C&es&.‘.‘.‘.’ 
Mar. 1 -$pr. 1. k&r. I”$ Apr: 1. lkk. lfzi ‘A&r: ib’ Air. * 

carrots .*...._ Mar. 10 - Apr. 20 Apr. I- k?ay 15. Apr. 10 - June 1 
cauliflowi:rl . Mar. 1 I Mar. 20 
c$k;~ and celeriac. Apr. 1 - Apr. 20 

Mar. 15 - Ajjr. 20 Apr. 10 -May 10. 
Apr. 10 - May 1 Apr. 15 - May 1. . 

Mar. 15 - June 15 Apr. I- June 15. A 
chervil ad chiv&. .. .’ ,. Mar. 1 - Apr. 1. Mar. 10 - Apr. 10 At 

r. 15 -June 15 

chicory, witlocf. . . . . 
a,r. 20 -Apr. 20 

.iJuuelO-July! .Ju.nelS-Julyl.. JuneIS-July1 



CROP 

ustard ............ 
;ra ................ 
lions*. ............ 
Lions, seed. ........ 
$ms; ,ytr 

lrsnips.:::::::: ............... 
jas, garc?en. ....... 
jas, black-eyed. .... 
:ppersl ........... 
btatoes. ........... 
dishes. ........... 
ubarh’. ........... 
.tabagas ........... 
My .............. 
Iallots. ............ 
lrrel. ............. 
;gicgs ........... 
iha&; &&‘&&&d 
pash, summer. .... 
reet potato&. ..... 
matoesl. .......... 
rnips ............. 

E$arli& Safe Planting Dates and Late Range of Planting Dates for 
Vegetables iu the Open (cont.) 55 

-- -- 
Planting dates for 1ocaUties with average last freeze on - 

Apr. 10 Apr. 20 I Apr. 30 I 
May 10 I 

May 20 May 30 I June 10 

ar. lo-Apr.20 Mar.20”Mayl. A 
Br 

l-MaylO..A . 
2p -ipl15. May 1 -June 1. . a;lO-Junal.. MY 

.- . . . 
.do. 

Mar.lS-Apr. 10A 
Mar. 15 - Apr. 1. 

r.l-Mayl... A: 
d ar. 15 -Apr. 15 Apr. 

&a 
.do..::::::. Mar.lO-Apr.1 Mar. lo-Apr. 10 Apr. 
10 - Apr. 10 Mar. 20 - Apr. 20 Apr. 1 - May 1. . . Apr. 

.do ..:. 
ti&. 20 - Mar: ib isi&. 

.do...:. -3 ..&. ..:. .-.. 
10 - Apr: iii l&r. 20 - May 1: 1 Apr. 

Mayl-Julyl... MaylO-JunelS.MaylS-Junel.. . . . . 
May 1 - June 1. . MaylO-June1 .MaylS-JunelO.May 
$4l. :O -M$yil. Mar. 15 - Apr. 10 Mar. 20 - May 10. Apr. 

Mar: I:Apr. 1:: 
Mar. lO=Mav 10 . ..do.. 

ii . l 
&,. i. ‘-.A..rI ij IT w 

Mar. 1 -Apr. l., 
Mar. 1 - Apr. 15. 
Mayl-June30. 
Feb. 15 -Apr. 1. A . 
Apr. 20 - June 1. Ar 
M.y.~j;;;ei:: M:; 

A&. to 4&r”“, 
.- . . . 

i&j . 

15-Junel. 

:oo-~; :O 
1 -IMayl.: 
10,Mayl. 
IS -May 15 
.do. . . . . . . 
1 -May 15. 

: ji&‘Pl)io: *. 1: : 1 
. Apr. - May 15 2p 
. .::: a. :. .:::: 

1 May 1 - 20: 1 . . . . 
. ..&.P;): j,..iiI 

. I . . . . .do.. . . . . . . . I Do. 

*do........ 

::J”$g:* 
lS-June11 
W-May 1. 
15 - June 1. 
;5 -Jtle~O 

16-June 1s 
16 - June 10 

..a. 

. Apr. 
.&Y 
I. . . . . 

.do........ 
15 -May 10 
l-20...... 
l-June1 
20 - May 10 
1 -June1 

.‘i L’ij.‘.‘,‘,‘,‘. 
1 - June 15. 
.do.. . . . . . 
l-20. . . . . 
;fIJ- ;ine.i 

1-Lnel ’ 
10 -June 10 

I June 
i’s’- j,ne’io: May.i5:1 jLhk’is: j,,.i : i;o’* .*.... . . . . . June 

l-Junel.. 4pr.WJunel.. Mayl-JunelS..May 

lkL June . 
EF June 

I!? June 
20 - June 

l-June1 

10 - 20. 

15 - 30. 
15 -June 

‘Plants aPlanted in fall only 



Latest Safe Planting Dates and Late Range of Plmttig Dates for 
Vegetables in the Open 

-- 
Planting dates for localitim with average last from on - 

CROP - 

. . . . . . . . . . . . . ..a 20 - Nov. 15. . 

* . . . . . . . . . 

. . . . . . . . . 

.*.......... 
orsedishl . , . , . . . . . . 



..~ .___- 

Latest Safe Planting .Dates md late Rangu of Planting Dates for 
Vegetables in. the Open (mt.) w-1 

Planting dates for bca.l&ties with average last freeze on- 
CROP 

Aug. 30 Sept., 10 Sept. 20 Sept. 30 Oct. 10 Oct. 20 
-- 

mustard. . . . . . . . . . . . . . July 15 - Aug. 15. 
okra . . . . . . . . . . . . . . . . . June 1 - July 15. . . June 1 
onionsYL . . . . . . 0 . . . . . . 
od-m3, seed. . . . ” . . . , 
onions, sets. . . . . . . . . . 
p,arsley . . . . . . . . 
parsnips.. . . . . . 
peas, garden . . . . . . . . . 
peas, black-eyed. . , . . . . . . . . , . . . . , . , . .,,.,........... .,............... June 1 f)July 1. . . June 1 %ly 1. 
pe~a~xs~....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Zunel-~une20...Jlinel=Julyl.... . . . . . do . . . . . . . . . .Junel-JulylO. 

.*.,..,.......... 

Mayl5-June1...Mayl-JunelS...Mayl-June1S...Mayl-JunelS.. . May 15 - June 15.. June 15 -July 15. 
radishes::::.‘::::::::. May 1 -July 15.. . Mayl-Aug.l.... Junel-Aug.U...Julyl-Sept.l.... July 15 -Sept. 15 Aug. 1 -Oct. 1. 
rhubarbl.. . . . . . . . . . . . Sept. 1 -Oct. 1.. ..Sept.l5-Oct.lS..Sept.lS-Nav.l. Oct.l-Nov.1 . . . Oct.lS-Nov.15 Oct.15-Dec.1. 
rutabagas. . . . . , . . . , . . Mayls-JunelS..Mayl-JunelS...Junel-Julyl.... Junel-Julyl.... June150Juiyl5.. JulylO-%Q. 
Sal&y. . . , . . . . . . . , . . . Mayl:;)J~el...Mayl~jJ~elO..Mayu)CjJune20. Juneli2y....... Juue1~9July1.... Juuel~Julyl. 
shallots. . . . . . . . . . . , . . 
sorrel . . . . . . ,.lzi . . . . . Xay?5-J;iIce15..Mayi-June15...Junel-July1.,,, Junel-JulyIS... Julyl-Aug.l.... JulylS-Aug.15. 
soybeans............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . May25-JunelO..Junel-25 . . . . . . . Junel-July5. 
spinach . . . . . . . . . . . . . . Mayl5-Julyl... Junel-July15.. Junel-Aug.l... Julyl-Aug.lS... Aug.l-Sept. l... Aug.20-Sept.10. 

. . . . . . . . . . . . 

spinach, New 2Ieala.n~. . . . . . . . . . . . . . . . . . . . . . . . . . ‘. . . . . . . MaylS-Julyl... Junel-JulyIS... Junel-Aug.l. 
squash, summer.. . . . . .i&k lci:ib. . . . Junel-20 . . . . . . . l&‘1’5’:&iyl... Junel-Julyl.... . . . . do . . . . - . . . . . Junel-July20. 
squash, winter. . . . . ., . . . . . . . . . . . . . . . . .‘.‘. . , . . . . . . . . . . . . . . . May200Ju.nelO..Junel-15 . . . . . . . Junel-Julyl.... Junel-Julyl. 
sweet potatoesl. . . , . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Hay 20 - June 10. . June 1 - 15. 
tomatoes’ . . . . . . . . . . . .G&‘id 1 $0 . 

* . . . . . . . . 
June 1 - 20 Junel-20 . . . . . . . June1 -JulyI. 

turnips. . . . . . . . . . . . . . .Mayl5-J~e’~~.‘.~~:O_j~~i:::: Junel-Jui!;iii’.‘.‘. ~~~~-%~.‘i::: July 1 - Aug. 1. . . July 15 - Aug. 19. 

~Plants *Generally spbg planted only 
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Latest Safe Planting Dates and Late Range of Planting Dates for 
Vegetables in the Open (continued) 

CROP 
Oct. 30 

Planting dates for localities with average last freeze on - 

I 
Nov. 10 Nov. 20 Nov. 30 Dec. 10 Dec. 20 

I 
asparagus’. .......... Nov. 15-Ja.n.l...~Dec.l-Janl.... 
beam,lima ........... Julyl-Aug.1.e.. Julyl-Aug.15 ... 
beatqmap.. ........ Julyl-Aug.l5...Julyl-Sept,l... 
beets. ......... ..... Aug. 1 - Sept, 1. .. Aug. 1 - Oct. 1. ... 
broccoli, sprouting. ... July1 -Aug.15 ... Aug. l-Sept.l... 
Brussels sprouts. ..... ..... do. .............. do. ........ 
cabbagel. ............ Aug. 1 - Sept. 1.. . 

Aug. I - Sept. 15. 
Sept. 1 - 15. ...... 

cabbage, Chinese. .... . Aug. 15 -Oct. I.. . 
carrots. .............. Julyl-Aug.15...Aug.l-SepLl... 
cauliflower1 ........... JulylS-Aug.15 ....... do ......... 
c$&T,“d .celeriac. ... JunelS-Aug.15. Julyl-Aug.15 ... 

cdervil ‘add &i~&i::: . 
. 
. 

chicory, witioof 

. June 1 -$ept. 10. . June 1 c;s”t. 15. . 

....... 
coQardsl. 

July 1 - Aug. 10. .. July 10 - Aug. 20. 
............ .. 

corn salad 
Aug.l-Sept. I5 Aug.15-Oct.l... 

............ Sept. 150Nov.1.. Oct.l-Dec. l.... 
corn, sweet ........... 
mm&up&d 

Junel-Aug.l... Juncl-Aug. 15 .. 
......... Sept.15.Nov.l..Oct.l-Dec.l.... 

edTo:.::: 
Junel-Aug.l.... Junel-Aug.15 
Aug.150Oct.l...Sept.l-Oct.15 

.... 

endive 

..................... 

........... Junel-Jtiyl.... Junel-July15 ... 
......... . ... . .. 

F~~cncefenml...... 
July 15 - Aug. 15. Aug. 1 - Sept. 1. 
Julyl-Aug.l.... Julyl5-Aug. 15 .. 

% 
ors&igi. .......... 

8 
Awl-Oct.1 .... 

.... ..Y .... 

kale. ................ JU@ 15 - Sept. x. .. 
EeEabi. 

&E;.‘i &$t.‘iK~ 
. Aug. 15 -Sept. 15. 

. 
Iettuci, head2 .................................. 

Aug. l-$iept. 1.. 

Aug. 1 -Sept. 15..Aug, 1 P -Oct. 15 . . 
lettm,leaf.. ........ sAug.lS-Oct.l...Aug.2S.~Oct.lL ... 

I *,..................*............, 
July 15 - Sept. 1. . . 
July I - Sept. 10. . 

Aug. 1 - $ept. 15. . 
. 

Sept. 1 - Dec. 1. . . 
Aug. 15 - Sept. 20. 

Aug.1:Sept.15.. 
Sept. 1 - Dec. 15. . 
Aug.l.-Oct.l... 

Se..t,. p- . ...& i.* .*.*. $ep;,. tcj .rj..,; ji. . 

Sept, 1 - Oct. 15. . . Sept. 1 - Nov. 1.1: 
Sept. 1 -Nov. 1. . . Sept. 15 - Dec. 1. . 
Aug. 1 -Sept. 15.. Aug. 15 -Oct. lo., 
July 15.Sept. l...Aug. 1 -Ccc. 1.. . 
Junel-Oct.1.. ..Junel-Nov.l... 
Nov. 1 oDec.31. ..Nov. 1 -Dec.31.. 
July 20 - Sept. 1. . . Aug. 15 - Sept. 30. 
Aug.25-Nov.l..Sept.l-Dec.I... 
Oct.l-Dec.l.... Oct.10Dec.31... 
Juuel-Sept.: . . . . . . . . . . . . . . . . . . . . . 
Oct.10Dec.l....Oct,l-Dec.31... 
June 1 - Aug. 15. . . July 15 - Sept. 15. 

~1’--~~~11:::. July.1 - Sept. i. . Sept 15 - Dee 15 : 
?$I 1’i-‘$$ ‘is’.’ . . . Sep’: ;; Nov. 15. . 

Aug 15-Oct.1.. . s~pt. i -‘tiOV.‘iC a......,...*..-.. . . . . . . . . . . . . . . . . . 
Aug. 150Oct.15.. Septm 1 -Dec.l.. . 
Sept.l-O&15... s.... do. . . . . . . . . 
Sfy;.. .I,- Nov. 1. . . Sept. 1 - Nov. 1. . . 

. . . . . . . . . . SepLl-Dechl... 
. . . ..do...............do......... 

. . . . . . . . . . . . . . . . . 
Sept.l-30 . . . . . . . Sept.l-Oct.1. 

Sept. 1 - Nov. 1. 
&$.‘~“-~I&~ ii’ ’ ’ Sept. & Dec. 31. 
Aug. 1 -Nov. 1.:: 
#....i...lio_.tie~; 31’ . * 

:: 
Sept. 1 -Nov. 15: 1 Sept. 1 -Dec. 1. 
Sept. 15.Dec.l...Sept.l5-Dec.1. 
Sept. 1 - Oct. 20.. . Sept. 15 - Nov. 1. 
Sept. 1 - Dec. 31. . Oct. 1 - Dec. 31. 
Junel-Dec.l..,. Junel-Dec.31,. 
Nov. 1 - Dec. 31. . Nov. 1 - Dec. 31. 
Aug. 15 - Oct. 15. . Aug. 15 - Oct. 15. 
Sept. 1 - Dec. 31. . Sept. 1 - Dec. 31. 
Oct. 1 - Dec. 31 , . Oct. 1 -Dec. 31. 

ii&I i’-‘icieC.‘G.‘.‘.‘lOct. 1 -Dec. 31. 
Aun.lS-Oct.l.:.iAug. 150Oct.1. 

Dec. 31. 
Aug. 1 - Sept. 30. . Aug. 1 - Sept. 30. 
Sept.l-Dec.3l...&Pt.l-D&L I 

. . Setit.l-Dal... 
Sept. 15 - Nov. 15, . 15 - Nov. 15, 
..s,........n.... 

Sept. 1 - Dec. 31. . Sept. Ii,- Dec. 31. 
Sept. 15 - Dec. 3:. 
Sept. 1 - Nov. 1. . . Sept. 15 - vov. 1. 
Sept. g - Dec. 31, Sept. g- Dec. 36. 
. . . . . . . ..a....* 



Latijst Safe Planting D&m and Lake Range crf Planting Dates for 
VegetabI4zs in the Open (cont.) 

Planting date-s for 1ocaXities with average last freeze on - 
CROP I I I I I I 

I Oct. 30 
I 

Nov. 10 
I 

Nov. 20 Nov. 30 Dec. 10 
I 

Dec. 20 

l 
I 

I-- 
I 

I I I - 

okra 
Aug. 15 -Oct. 15 .. Aug. 15 -Nov. 1.. Sept. 1 -Dec. 1.. . I 

..... ............ Junel~~Aug.10 .. Junel-Aug.2Q ... June 1 - Sept. 10. 
Sept. 1 - Dec. 1 Sept. 15 -Dec. 1. 

. 
ouions~. . 

ikk’?%eit: $O’.‘.’ Aug. 9 - Oct. 1 ....... Aug. 1 - Oct. 1. 

onions, se&. 
......... 

6 
Sept. 1cOct. 15 .. .Oct. 1 -Dec. 31.. . Oct. 1 -Dec.31 ... Oct. 1 -Dec. 31.. . Oct. 1 -Dec. 31. 

......... 
onions, sets. 

Sept.l-Nov.I...Sept.l-Nov.l...Sept.l-Nov.l... Sept.15-Nov.l. 
.......... j 

Aug. l’:Sept. 15 
iI 

%$.‘l-- I%?is: 1 
Nov.l-Dec.31...Nov.l-Dec.31... Nov. 1 -Dec. 31. . Nov. 1 - Dec. 31. 

parsley. .... .......... .. 
pma.ips 

Sept. 1 - Dec. 31. . Sept. 1 - Dec. 31. . Sept. 15 -Dec. 31.. Sept. 1 - Dec. 31. 

pc~, garden. ...................... 
peas, black-eyed. 

Aug. 1y)Sept. 15 
Aug. 1 - Sept. 1. .. Sept.l-Nov.H..Sept.l-Dec.l... Sept.l-Dec.1. 

.. 
..... June 1 - Aug. 1. : 1 

Sept. 1oNov. I. Oct.l-Dec.1....Oct.l-Dec.31...Oct.1-Dec.31...Oct.l-Dec.31. 
June15-Aug.15’.‘.July1-Sept.1....Julyl- Se t.lO...Julyl-S e 

f 8 
t.2O...Julyl-S e 

8 
t.20. 

poppersl............. June1 -July20 ... ct.1. 
PQg;g ............. July 20 -Aug. 10. 

Junei-Aug.1 .. ..J~nel-Aug.l5...June15 - ept.l.. Aug.15- 
. July 25 - Aug. 20. .................. Aug. 10 - Sept. 15. Aug. 1 - Sept. 15. 

ct.l...Aug.lS - 

............. Aug.15-Oct.lJ..Sept.l-Nov.15..Sept.l-Dec.l... Sept.l-Dec.31.. 
Aug..:; Sept. 15. . Aug. 1 - Sept. 15. 

...... Oct. 1 - Dec. 31. 
rhubarbi.. ........... Nov.l-Dec.l... ............ .. ... ..... .. . ..... ..... ::::...:::’ ... 
rutabagas.. .......... July15-Aug.1...July15-Aug.15..Aug.l-Sept.1... . .... 
S&fy.. 

Oct. 1 -Nov. : _ 
............. 

shallot8 
Junel-July10 

Sept. 1 -Nov. 15 Oct. 15 - Nov. 15. 
... June15-July20 . . July15-Aug. 15 . . Aug.15-Sept.30. Aug.15-Oct. kS Sept. 1-Oct.31. 

.............. 
. .. . .. 

sorrel. ............... 
soybeans.. 

Aug. l?Se a. 15 
Aug. 1 - Oct. 1 
Aug 15 - Ott i Aug. 15 -Oct. 1.. 

Aug. 15 - Oct. 15 
Aug. 15 - Oct. 15 
Sept. 1 -Nov. 15 

Sept. 15 -Nov. 1. Sept. 15 -Nov. 1. 

........... Junel-J l.lr y15.::J&l-July~5::: Juel’-July30 
..... 

Jmel-July30 
..... Sept. 1 -Dec. 15. . 

June 1 - July 30. 
Sept. 1 -Dec. 31. 

.. 
SPinach 

June 1 - July 30. 
.............. Sept.l-Oct.l.,., Sept.15-Nov.l..Oct.l-Dec.l.... 

spinach,NewZea.land. Junel-Aug.l... Junel-Aug.l5...Junel-Aug.15.. 
Oct.1 Dec.31...Oct.l-Dec.31...Oct.x-Dec.31. 

................ 
squash,summer.. do Junel-Aug.10 .Junel-Aug.20...Junel-Sept.l. 

.................... 
.......... .......... 

sweet potatoes’. 
.. 

k&O;~lylO June20-July20 July1 -Aug.l.. 
June 1 - Sept. 15. . , June 1 - Oct. 1. 

...... .. .. 
tomato& 

.. 
Junel-Julyl.. Junel-July1 

July 15 -Aug. 15. Aug. 1 - Sept. I Aug. ? -Sept. 1. 
............ 

turnips 
Junel-Julyl.... Junel-Julyl.... Junel-Julyl. 

............... Junel~Jui);i’.‘.‘.~,Junel-J~lyl5.~’J~~el-A~g.i.‘.‘.‘.Aug.l-Sept.l 
Aug.l-Sept.15..~pt.1-0ct.15..‘.Sept.1-N0v.15 

Aug. 15 - Oct. I. .. Sept. 1 - Nov. 1. 
.. Sept.l-Nov.l~::Oct.l-Dec.l.... Oct.l-Dx.31. 

I I I I I I 
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Mark the corners of the garden with permanent stakes or 
pipes. Carefully set up a line for the fist row and mark it 
out with your rake handle or the corner of the hoe. Keep 
i;‘nis I& handy and always use it for laying out rows for 
sowbg seed or setting plants. The handle may open up a 
furrow sufficiently deep for small seeds. A deeper furrow 
can be made with a hoe or regular furrower for planting 
larger seed. 

Straight rows in the garden may be obtained by stretching 
a string between stakes set up at the ends of the row. Stretch 
the string tight enough to lift it above the surface of the soil 
or it will not be straight. 

ost vegetable seeds should be planted very shallow. The 
seeds, such as lettuce and radishes, should not be 
more than 5% inch deep. For such small seeds, the 

hoe or rake handle is an excellent tool for opening the shaI- 
low seed furrow. For the larger seeds, such as peas and 
beans, the proper depth is from 5% to 1 inch. Late plantings 

be somewhat deeper than early plantings. 
a general rule, plant seeds somewhat less than the rec- 

ommended depth if the soil is heavy or the temperature low, 
and a little deeper in light soil or during warm weather. Bear 
in mind that more than one vegetable can be planted in a 
row, if necessary, for frequent small sowings to insure a 
continuous supply of tender vegetables. 

It seldom pays to use a seed planter in the backyard gar- 
den, as it will not handle small quantities of seed efficiently, 
Sow your seeds by hand-it is one of the most pleasurable 
experiences of gardening. Sow the seed thick enough to get 
an even stand. Too much seed is wasteful and means twice 
the work of thinning. 

Sow the seed thinly by shaking it from a cut comer of the 
package or individually dropping the seeds from the fingers. 
Many gardeners waste seed and make extra work by sowing 
seed too thick. After seeding, the soil is drawn over the seed, 
using the comer of the hoe. In case the soil is somewhat 
cloddy, try to draw in the finer soil to cover the seed. 

Sandy soils should be firmed above the seed in order to 
hasten germination. On heavy soils, where crusting is likely, 
packing of the soil above the seed increases the danger of 
crusting. On such soils, a shower or irrigation may be neces- 
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sary to facilitate germination, and crusti will be less sever 
if the soil is not packed. 

Late planted seeds sown during the summer may not ger 
minate unless provisions are made to retain moisture. Wher 
sowing late-seeded crops, water along the rows and cove] 
with a board or a light mulch. To water such seeds withoui 
protection against evaporation usually will result in failure: 
as the soil will dry rapidly, and the young seedlings die before 
emerging. Uncover the rows when the first plants appear. 

The question of how long seeds remain viable often arises, 
This will depend g;*eatly upon the particular vegetable in- 
volved as well as conditions under which the seed is stored. 
Seed will retain viability much longer when stored under cool, 
dry conditions as compared with storage that is warm and 
m&t. 

Vegetable seeds may be divided into the following general 
groups : 

1. Comparatively short-lived, usually not good after 1 to 2 
years : sweet corn, leek, onion, parsley, parsnip, and 
salsify 

2. Moderately long-lived, often good for 3 to 5 years un- 
der favorable conditions: asparagus, bean, Brussels 
sprouts, cabbage, carrot, cauliflower, celery, chicory, 
cress, endive, kale, kohlrabi, lettuce, okra, peas, pepper, 
radish, spinach, turnip, and watermelon 

3. Comparatively long-lived under favorable conditions, 
may be good for more than 5 years: beets, cucumber, 
muskmelon, mustard, and tomato. 

You can plant seeds in drills, in hills, or by Ibroadcasting, 
Following is a descrrption of these three methods, prepared 
by members of the Nevada Horticultural Department. 

The drill method usually is the best. Using the corner of 
the hoe, make a straight drili or trench down each row, It 
should be deep enough to reach into moist ground. e seeds 
then are dropped into the drill row by hand. Directions 
usually are found on seed packages indicating the right depth. 
It is not necessary to fill the drill with soil when covering 
small seeds. Simply cover the seeds to the right depth and 
leave the rest of the drill unfilled. Large seeds, such as peas 
or beans, should be planted from 2 to 4 inches apad. Very 
smah seeds should be mixed, with about 3 times their bulk of 
dry sand so they will not fall too thickly. This is helpful 



Most gardeners sow too much seed. Consequently, plants 
are too close if seed has good germination. The natural 
tendency is to seed crops like beets, carrots, radishes, !ettuce, 
turnips, and endive too thictiy. ‘This is because. it is dii5cult 
to sow small seeds thinly enough to eliminate hand thinning, 
says E. C, Wittmeyer, Ohio State University extension horti- 
cdiurist. Beet seeds, for example, are actually fruits con- 
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specially with such small seeds as those of turnips and car- 
rots, which are lost easily out of the hand between the tigers. 
Seeds should be covered with tie, moist soil, which should 

pressed down over the seeds with the back of the 
prevents drying out around the seeds. 

Hills frequently are used for plants that spread on the 
ground. A hole about a foot across and a foot deep is made 
and a 4- to 6-&h layer of we22 rutted manure is put in the 
bottom of the hole. Don’t use fresh manure, since it injures 
the plants. The mawe is covered wtih 4 to 6 intihes of fine 
soil, packed down, and the seeds are planted in it. Hills are 
used because they afford a tinvenient way to give the plants 
food material, and because one may know where the roots 

fter the vines have covered the ground. The distance 
to make the hills will depend upon the size of the vines. 
for vine squash or pumpkins may be 8 to 12 feet apart, 
cucumber hills may be only 3 to 6 feet apart. Unless 

extra fertilizer is used under the “hills, there is little advantage 
e hi!1 method. Corn usually is planted in hills because 

convenience in planting and because it saves the labor of 

en the broadcasting method is used, the seeds are scat- 
tered thinly over the top of the soil and are then covered by 
light raking and packing with the back of a hoe. The seedbed 
should be well prepared l[irst. This method is used with many 
small seeds, ,sueh as those of turnips, lettuce, etc. It is well 
adapted to use in small vegetable gardens where the sprinkhng 
method of irrigation is to be used. It eliminates the need for 
irrigation furrows. It makes hand weeding necessary because 
the plants are not in rows and cannot be cultivated with 
power equipment or tools. 
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taining several seeds. If root crops are not thinned, poorly 
shaped roots will result. 

The easiest time to do the thinning job is when the plants 
are small and the soil is moist. Turnips should be thinned 
before their taproots becrlme fleshy. They need 3 inches be- 
tween plants for b&St development. Radishes, on the other 
hand, can be left in Y.$e ground until those that are to be 
thinned are large enoug&@o eat unless they have been seeded 
very thickly. If this is the situation, thinning should be done 
early. 

Surplus beet plants can be pulled when they are 4 to 5 
&he:. tall and used for greens. Beets should have 3 inches 
between plants. Carrots should be thinned early and allowed 
to stand 1 inch apart. Later alternate carrots can be pulled 
and used. 

Lettuce, Swiss chard, endive, kohlrabi, and similar crops 
also may need thinning. With lettuce, however, thinning at 
harvest will help produce high quality lettuce for a long time. 

Here are seine general rules regarding thinning: 

1. 

2. 

3. 

4. 

5. 

Thinning should be done while plants are small and 
when the soil is moist, so they can be pulled out easily 
without injuriT.g those that are left. 
Root crops should be thinned before their taproots be- 
come fleshy. Onions from seeds, and radishes can be 
left in the ground until those that are thinned out are 
large enough to eat. 
Carrots should be thinned fist when they are 2 to 3 
inches tall, so as to stand about 1 inch apart. They 
can then be left to develop until large enough to be 
eaten, when alternate plants can be pulled and used, 
leaving more room for those that are left. 
Swiss chard can be thinned at tist to 3 inches, then, as 
plants develop, harvest alternate ones. Cucumbers and 
me1on.s should be thinned to 2 or 3 plants per hill or 
to stand 12 to 15 inches apart in the row. 
Thianing is rarely practiced with beans, peas, corn, 
and some other large-seeded plants which produce vig- 
orous seedlings, for a good stand usually is obtained 
by planting only a few more seeds than the number of 
plants required. 



. . 
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The few minutes spent transplanting are the most impor- 
tant minutes in the life of the plant. 

Some plants are more resistant to shock than others, but 
all react to some degree. Among the easiest plants to trans- 
plant are broccoli, cabbage, cauliflower, lettuce, and onions. 
Some loss may be expected with beans, eggplant, peppers, 
tomatoes, and celery. Among the very difhcult to transplant 
successfully are carrots, corn, cucumber, melons, squash, and 
all other plants with taproots. 

The idea in transplanting, of course, is to lessen the shock 
as much as possible. The plant is an amazingly well inte- 
grated mechanism in which each function of each cell is 
interdependent on the actions of other cells. Water and soil 
materials are moving constantly through the roots, stems, and 
leaves, feeding the cells of the leaves which manufacture the 
plant food. When transplanted, some of the vital roots and 
tiny root hairs are almost always torn away, the entire water 
chain system may be disrupted, and changed light conditions 
and temperature may disrupt other normal plant functions. 
It’s up to you to *help the seedling make as smooth an adjust- 
ment as possible. 

If possible, try to transplant on a cloudy, moist day, when 
light and heat shock will be small. Before beginning to trans- 
plant, loosen soil in the new location, and about an hour or 
two before removing seedlings, thoroughly water soil in the 
flats to make loosening roots easier. 

When taking up seedlings, take plenty of soil along. Some 
root damage is almost inevitable, but it can be kept to a 
minimum by special care in handling. Root damage can be 
virtually eliminated by use of special little containers made of 
dried manure. The seedling is usually placed in the container 
-or the seed is germinated therein-and when ready, the 
entire container is set into the soil. This method not only 
lessens transplanttig shock, but also preserves roots intact 
and provides an initial stimulus for developing roots. 

When making the final transplant, make sure roots are in 
good firm contact with the soil. A great deal depends on this, 
a~ roots depend on firm contact for absorption 0% essential 
soil ingredients. After the transplant, water well and shade 
seedlings for a few days; if the weather is hot and sunny, 
keep them shaded for as long as a week. 

. 
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Xf tender seedlings were to be tr m indoor 
flats directly inm the open ground, the inevitable result WQUM 
be serious injury, often fatal. Therefore, to lessen the shock 
of temperature, wind, and sun, a hardening-off process is 
used, in which seedbngs are gradually exposed to the natural 
elements, 

Usually, the hardening-off process takes about 2 weeks, 
and should be t&d so that the young seedlings end the 2 

a p&cd wm enough for them to be plarrted QU% 
‘Ellhe best way to harden off seedlings (or cuttings, 

atter) is to move them, flats and all, from theti 
door location to the cold frame. (The cold frame should 

essential piece of equipment for any gardener. It is 
ensive, not difhctit to construct, and provides a perfect 

for the hardening-off process.) 
me should be closed for the Grst 2 days of the 
n the third day, the top should be opened just a 

crack, and over the remainder of the period, the air space 
d be widened more each day until, on the last day, the 

If you haven’t gotten around to constructing a cold frame, 
you can use your imagination to stimul e same conditions 
it p es. On the first day of the per place flats outside 
for a few mhutes during the w part of the after- 
noon. Cover them with a burlap screen or preferably some- 

ore closely knit and place flats in a sheltered place. 
adually expose them more each day ULpfil the process 

There have been scores of gadgets, most of which work 
pretty well, marketed to protect seedlings during the harden- 
ing-off process. Xn England, most popular are clothes-little 
glass tents-which are set over secdbings planted in open 

rica, bell jars and various other similar cova 
or the same purpose. The clothe idea allows 

you to place seedlings in permanent loication one step sooner, 
cutting out the last transplanting which is the most dangerous 
to growing roots. And, if a late unexpected frost is an- 
nounced during an afternoon, you can save your seedlings 
by settirng up the protectors again. 

plant protectors made of pIa.stic, waxed paper, etc., are 
to cover plants when fisst set out, hardening off is not 

as important. Also, you’ll be able to plant earlier. Tomato 
strawberry baskets, as well as glass clothes are effective 
hielding plants from sun or windburn. You can place 
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them to cover the plants entirely or tilt them to allow air to 
circulate underneath. 

To support the plastic or other cover material, gardeners 
often use such a variety of materials as branches (bent back 
with both ends in the ground), metal coat hangers, or a 
“stand” that can be purchased along with a plastic cover. 

Tennessee University experimenters have found hill cover-s 
made of paper cloth are good for melons, cucumbers, 
squashes, and even tomatoes. They were able to plant seeds 
2 weeks earlier than would be ordinarily safe in open ground; 

e covers also kept insects away for a longer time. 
Cloth covers can be made of squares of cheese cloth, sup- 

orted on 2 or 3 arches made from wire or pieces of veneer 
wood out of old baskets. The ends of these are stuck in the 
ground 2 inches deep. Cover cloth edges with soil. Since 
the edges decay in 3 or 4 weeks, the cloth as well as the 

aper covers cannot be used again. 
About a week before it is safe to have plants in the open 

air uncovere Y, cut or tear open the paper cover tops for venti- 
lation. The I,WJ~~ practice is to cut a slit on the south side 
first, then later enlarge the hole. If the plants grow through 
the holes, it’s all right to leave the cover in place. Here are 
a list of points to remember when using plant covers: 

. 1. Use early varieties of vegetables for planting under 
covers since your objective is to harvest as soon as 
possible. 

2. Cabbage, onions, and other hardy crops will not be 
helped very much by covers. 

3. A garden that has rather sandy or “early” soil that is 
protected from strong winds and perhaps slopes to the 
southeast, would be the very best place to use hill 
covers. Clay soil in a naturally cold spot, would seldom 
produce profitable gains from use of hill covers. 



Plants occupying the Ground All of 
the Growing Season 

PERENNIAI, 
asparagus 
chives 

onion, perennial 
rhubarb 

horseradish 

beans, pole, snap 
beans, pole, lima 
chard, Swiss 
cucumbers 
eggYp1a.M 
muskmelon 
okra 
OlliOIlS 
parsley 
parsnip 

AJ!muAI 

Peppers 
potatoes, Irish late 
petatoes, sweet 
pumpkins 
salsify 
spinach, New Zealand 
squash, winter 
tomatoes 
watermelons 

beans, bush 
beets 

Plants Occupying Ground Part of Season May be 
Followed by Others 

lettuce 
mustard 
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ems, bush 
eets, early 

carrots, early 
lettuce 

* mustard 

onions, sets 
peas, early 
radish 
spinach 
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cabbage onions, green 
cabbage, Chinese PM 
carrots potatoes, early 
cauligower radish 
corn., early rutabaga, spring 
kale spinach 
kohlrabi turnip, spring 

Plants Which May Follow Others 
beans, bush lettuce 

tX$S mustard 
cabbage potatoes, late 

radish 
rutabaga, fall 
spinach 
turmps, fall 

Later, Slower-growing, Wider-spaced Plants 
broccoli pumpkins 

russels sprouts spinach, New Zealand 
cabbage squash 
corn tomatoes 
cucumbers watermelons 
muskmelons 

Plants which May be Planted Together in the ” 
same row 

Quick Germinating and Maturing 
lettuce, leaf radish 
mustard spinach 

Slower Germinating and Maturing Plants 
beets parsnips 
carrots salsify 
chard spinach, New Zealand 
leek onions, seed 
parsley 
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Plants which Can be Cut More Than Once 
asparagus mustard 
chard parsley 
cress rhubarb 
kale spinach, New Zealand 

Plants of which Only a Few Are Needed 
for Averape Family 

asparagus parsley 
chard peppers 
herbs, various rhubarb 
horseradish 

Plants which Can be Staked or Trellised 
beans, pole, snap pumpkins 

squash 
tomatoes 
watermelons 

COlSl 
cucumbers 
eggplant 
muskmelon 
peppers 

Sun-Loving Plants 
pumpkins 
squash 
tomatoes 
watermelons 

Shade-Loving Plants 
Lettuce is a’cool weather crop and will thrive in partial shade. 
Garden peas will thrive in partial shade. 
Cucumbers require a cool, moist, even slightly shaded loca- 

tion. 
Kohlrabi must be well drained, not overly exposed to exces- 

sive sunlight. 
Scallions will tolerate a slight amount of shade but prefer 

open, moist, sunny conditions. 
Mint ‘will grow, if much moisture and a little shade is avail- 

able, even on lawns. 

o&=-Rich, deep loam, preferably free from stones. 



What to Grow-And Wow 169 

-Asparagus should be planted along one side of 
n where its continued existence does not interfere 

with the cultivation of the garden. 

ertiiizer=-.?ust as soon as it is possible to work the sound, 
a heavy application of lime should be made over a 2-foot-wide 
strip along each side of the rows. This should be well raked 
into the surface. An inch deep layer of compost humus should 
then be well worked in over the same area. Well rotted ma- 
nure should be substituted but not raw manure. 

-Asparagus is rank growing, it demands an ade- 
pply of lime to assist in making available needed plant 

nutrients. , 
epth of plernting--Seed: l/2”‘; Roots: 10”. 

art in the row-1 8”. 

e between rows-5 feet. 

ch seed-1 ounce of seed for 100 feet of mw, 70 
plants for 100 feet of row. 

instructions--Seed: Seed should be planted very 
he spring. When the roots are 1 or 2 years old, they 

should be transplanted to a permanent location. Plants: Dig a 
trench along the side of the garden about 2 feet from its edge. 
This trench should be 14” wide and 14” deep. In the bottom 
of the trench, place a 1” layer of crushed limestone, and 
dig this material into the subsoil. Then place mature compost 
humus to bring the bottom of the trench to ‘within 10” of the 
surface. Water thoroughly and set the roots 18” apart. Then 
fiJ1 the trench with compost humus and firm. 

lanting-April-May. 
pes-Martha Washington, rust resistant; Mary Washing- 

ton, a light cropping can be secured from 2-year-old plants 
the same season. 

arvesting-When the shoots begin to grow, a ridge of ma- 
ture compost humus should be drawn up toward them. For a 
period of about 2 weeks in the spring, the shoots may be har- 
vested. After that, cutting should be discontinued and the 
plants permitted to bolt and flower. 

The first winter, the rows should be well mulched with straw, 
etc., for protection, The folIowing spring, this protection may 
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be removed, and the ground well raked. The shoots ma)i then 
be harvested from early spring until midsummer. 

id -100 feet of row will yield about 30 pounds of shoots. 

ste-Asparagus plarrts drive roots 4 feet down. If the sur- 
face of the ground is given a light dusting of salt, surface 
weeds will be kept under control without damage to the plants. 

-Loose, fresh, clean, and slightly sandy, 
-Beets require an open well drained site, free from 

shade. 

izars -Plenty of mature compost humus should have 
been dug in before planting. Because the taproot of the beet 
will penetrate several feet, plant nutrients Tlaced near the sur- 
face arc often of little value. Well rotted manure may be dug 
in, but the ground should be deeply dug and well prepared. 

Soil-Acid or Alkaline: Beets are used as an indicator for the 
acidity, af the soil. They will not tolerate a very acid soil. It 
is best, then, to use limestone very liberally. If crushed limc- 
stone is not available, a 2” layer of hydrated lime should be 
deeply dug into the soil before planting time. 

h bQ planting-Sarly: 1”; Late: 2”. 

idth apart in the raw---4”-6”. 

etween rows-1 2”-15”. 

c)w much seed -1 ounce of seed will plant 50 feet of row. 

ins;trwctions-= Beet seed should be soaked for 24 
hours in compost water, that is water which has been poured 
into a container holding a quantity of sifted compost humus 
and allowed to stand over night. Necessary because beet seed, 
as sold, is a small dried fruit containitig real seeds. 

alering-After planting, the seed should be adequately 
watered to insure ge, ?Gnation. If necessary during dry wea- 
ther, burlap or boards may be placed above the planted seed 
to prevent the soil from drying out. These should be removed 
just as soon as there are signs of the growing seeds. 
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e 09 planting-Early: March-April; Late: April-June. 
uecession planting- Early beets may be followed by late 

broccoli, cabbage, etc. 
irinin -Plants removed in thinnizg ma-r be used to form ruu, 

new rows in the garden, If the young beets which are pulled 
at thinning are fairly well matured, they are also very valuable 
for kitchen use, the small roots and the leaves being cooked 
complete. 

s-Early: Red Ball, 60 days to maturity; Egyptian: 53 
to maturity. Late: Detroit Dark Red, 59 days to matur- 

ter Keeper, 80 days to maturity. 
vesiting-Early beets are usually gathered and used at or 

before maturity. Winter storage types are allowed to remain 
til just before the arrival of the first fall frosts. 

e----After the beets are gathered, the tops are removed 
g about an inch of the stalks to remain; take care not 

$8 break the skin. The roots can then be removed for storage 
to a root cellar, or they may be stored in pits as explained UQ- 

hite Potatoes.” 
-100 feet of row should yield about 2 bushels. 

ich, moist, friable loam. 
Location-Cod, well drained, open. 

ertilirer-Early broccoli: About a pound of sifted compost 
humus should be placed around the roots of the plants when 
setting them out. Late broccoli: Along the line where the row 
is to stand, form a trench about 3” deep and 4% this trench 
with a 50-50 mixture of sifted topsoil and mature compost 
humus. If manure has to. be substituted, it should be well 
rotted. Raw manure should be used only if dug in the previous 
fall. 

pe-Broccoli will mature satisfactorily only if grow. 
in soil rich in natural calcium. If a layr 1%” deep of crushed 
limestone can be applied the fall before planting, so much the 
better. Hydrated lime may be applied liberally in the early 
spring and well raked into the surface. 
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eed : $4”; Plants : 3’“. 

d row-Early: 18”; Late: 24”-36? 
co berweoa rows-Early: 24”; Late: 24”-36”. 

-Early: 35 plants for 50 feet of row; Late: 
seeds for 50 feet of row. 

instrwctions- The young broccoli plants should be 
set out in holes dug large enough to admit the supply 

of sifted compost humus and still have enough room for the 
ts to be well spread OUL Water thoroughly and firm well. 

amplants should be given temporary shade by the use of 
inverted boxes, baskets, etc., if the weather is very hot. 

ing--Broccoli requires plenty of moisture for its SUCI 
growth. This is best supplied during dry spells by plac- 

ing the hose on the ground in the evening and thoroughly 
soaking the ground for several hours. The plants respond 
to mulching during hot weather. 

of ptantin -Early: March-April; Late: April-May. 
scessian planting- Broccoli, may be planted to fill areas 

in which early garden peas, etc., have been grown. 
nisn croppin -Broccoli plants may be set out in 
low growing egetables such as onions, carrots, etc. 

inning--When broccoli is seeded directly into the garden 
it is often best to seed rather quickly and later thin to 18’” to 
24” in the row. This should be done after the seedlings have 
attained several leaves. The seedlings should be protected 
from drying out from the direct action of sunlight on the 
roots, and may be used to form other rows. 

+-Early: Propaggeoo, 80 days to mature; Late: Cala- 
9 85 days to maturity. 

-Broccoli has a central head and several side 
en some of these are gathered, the plant forms 

many more small edible clusters. Like chard, where the side 
leaves are gathered, the flower clusters of broccoli should 
be cut as needed in the kitchen and the plant left to form 
more edible clusters. 

medium-sized heads for 100 feet of row. 
Ok-Broccoli is much easier to grow than cauliflower. ft is 

almost as satisfactory as a kitchen delicacy. 
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oil-Rich, moist, friable loam. 

anfit -Cool, moist, well drained. 

orti$iarshAbout a pound of mature compost humus should 
e placed around the roots of the plants when setting them 

out. Raw manure should be dug in as long as possible before 
lantmg. 9Vell rotted manure is better. 

abbages thrive only on soil which has its full 
natural calcium. Use lime as liberally as possible. 

After the ground has been dug, the lime should be spread 
and well raked into the surface. 

lanHng=-Seed: $5”; Plants: 3”. 

rt in ails ro arly cabbage: 15’” to IS”; Lzte 
cabbage : 18” to 24”. 

em rows-30”. 
ounce ‘, i.0~ packet) for 800 feet of 

row. 

her 0 Pants rseede -Early: 70 plants per 100 feet 
of row; Late: 60 plants per 100 feet of row. 

instruc~ions--C!abbage plants should be carefully 
set out in holes wide enough to spread the roots. Enough 
water should be applied to insure proper contact between root- 
lets and soid. After setting, the soil should be well firmed. 
Late cabbage plants should be protected against the summer 
sun by inverted baskets, paper bags, etc. 

afering-Growing cabbages are gross feeders They need 
drenching moisture during dry spells to insure rapid growth 
and fine flavor. 

lglks of planting-Early varieties: April-May 15: Late 
ieties : June 1%July 30. 

Late cabbages may be planted to fol- 

-Cabbage plants may be set between 
rows of early radishes, lettuce, etc., or in the same rows for 
later harvesting. 
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ep-Early: Golden Acre (Yellows Resistant), 64 days 
mtiturity; Late; Daa411 Roundhead, 105 days to maturity. 

ssting-Exiy cabbage may be cut as needed. Late cab- 
age should be a&.;we(2 to stand until. cured by the first fall 

fr0sz.s. 
~~Ev-=-TII a trench I” wide and 6” deep, which has been 
1,. I& A fev: inches 0; straw cr dry weeds, place sound, 

beads, :.oots -ui;, Cover the;: with a few inches of straw, or 
similar material. Over thiQ play ‘e a 6” layer of topsoil. 

other method is ta qj.rarter and shred the heads. Place them 
a sterilized contaixxx made of wood or crockery. A hand- 

1 of salt should be qxead and pressed by hand into every 
4” layer of shredded cabbage. When the :. stainer is med it 

be covered with 8 clean piece of muslin. The material 
be allowed to ferment for a period of 6 weeks, after 

it will be available for kitchen use as sauerkraut. 
Early: I 00 pounds to 100 foot of row; Late : 175 

100 foot of row, 
abbage plants benefit by a sprinkling of salt water 

before they r”orm heads. The salt water hinders the growth 
of cabbage caterpillars. 

ight, rich, fertile, warm. 
-Sunny, well drained, preferably where consider- 

able humus is found mixed with sandy soil. 
ilizer-JIVhether planting in hills or rows, a liberal supply 

of mature compost humus should be provided. If the supply 
of compost humus is insufficient, well rotted manure may be 
substituted. Raw manure should be avoided. 

antaloupes will net tolerate a heavy, acid soil. 
a light soil may be slightly acid, they will thrive. * 

fing-92”. 

art in the row-14’. 

between hills-60” apart each way (3 seeds to a 
e hills should be 60” apart in the row, and the rows 

of hills 60” apart. 
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-34 ounce of seed for 100 feet of row. 
~QR+=-Rows: Dig a trench 1 foot deep, rill 

with sifted compost humus, cover lightly with top soil. Plant 
the seed 9” apart, cover with ?&“’ of sifted compost humus, 
water and firm. Wills: Dig a hole 18‘” deep and 24” wide. Fill 
tb.c holes full of sifted, mature compost humus, water. The 

tly with topsoil, place the seed and cover with 
mpost humus, water again and kn. 

antaloupes contain a very la..ge percentage of 
the fruit and in the vine. Plenty of water is 

d for their proper growth. This supply is best 
given them by plackg the-hose OR the ground and allowing 
the water issuing from it to flood them late in the day. 

hanhp=Seed should not be sown before the 
ound has warmed up, usually about the middle of May. 

croppirJ -A.lthough cantaloupes, because of 
the extensive growth their vines, require mu& ground 
space, they may be successfully grown with plantings of sweet 
corn, much as pumpkins and squashes are grown. 

-Plants should be thinned to stand 14” apart in the 
not more than 3 plants should be permitted to each 

bill. It is best to wait until the seedlings are about 4” high be- 
fore thinning. If this is done, the stockiest may be easily left 
and the spindling and the weak seedlings removed. 

s-Netted Gem (Green Flesh), 85 days to maturity; 
s Best (Orange Flesh), 88 days to maturity; Hearts of 

G- ld (Salmon Flesh), 90 days to maturity. 
To determine whether a cantaloupe is ripe and 

fit for picking, a little pressure of the thumb upon the stem 
where it joins the fruit should be applied. If the stem parts 
readily from the fruit, the fruit is fit for harvesting. If con- 
siderable pressure is necessary, the fruit is still unripe. 
Yielld-100 feet of row should yield 60 cantaloupes. 

Sail-Well prepared, fertile loam, preferably one rich md 
sandy. 
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oeation-Open, sunny, well drained. 
iiiixer--Carrots require an abundance of well broker 
n material. A 2” layer of mature compost humus should 

be placed along the line where the row is to stand before the 
:low trench is formed. Avoid the use of raw manures. 
ese burn off the first root of the seed so that, forked, value- 

less carrots result. 
Carrots succeed in almost any re onably good 
However, it should be well du and pulver- 

and free from stones. The generous addition of compost 
umus ~41 do much to improve its condition. 

~p-44 “. Carrot seed is very fine. One ounce 
with a teacupful of dry, well sifted compost 

humus and this mixture planted. 
8 raw-3” to 4”. 

CoWS-12n. 
-1 ounce of seed for 100 feet of row. 

ing--Root crops require adequate moisture for their 
proper growth. During dry spells, it is best to 
water by placing the hose on the ground and 
area. 

arly: March--April, Late: Ap 
arrots may be planted between rows 

g-h the rows of carrots, it is very 
practicable to set plants of cabbage, IBrussels sprouts, even 
staked tomato plants, with the earliest and latest dates fur 
planting being April 1 and July 1. 

g-Carrots should be seeded rather thickly and 
when they have attained the size of a man’s thumb. 

T’be young roots are then of great value as a kitchen delicacy. 
~pe+==Imperator and Chantenay (coreless), 75 days to ma- 

hlrity; -Mantes and Danvers, 70 days to maturity. 
rvesting-Carrots should be dug in the fall shortly after 
first fall frosts. The tops should be removed. 

e--Dig a hole about a foot deep in a well drained spot. 
I%KX an apple box ELI this hole and in its place a couple of 
krches of straw or dried weeds. FU the box with sound car- 

- 



place a 6@ layer of &raw upon them en invert 
as~other box over the first and cover the &ructure ti about a 
foot of dry weeds, Over this place a layer of topsoil, 6* deep. 
Smo&h this with the shovel to form a steeply sloping tpof, 
Several of these small pits are more convenient than one large 
one. 

id 100 pounds to 100 feet of row. 

en, well draine.& free from shade. 

il even Ldightly lackiag in its natud 8ulount of 
should be corrected by the addition of c 

stofle the l!mson ix 
drated lime-100 po 
shotid be applied and well surface 89 Wly a3 
possible, 

ed: %*; Plants: Slightly deeper than 

r 
packet of seeds will p 

emwe cauMower is a coolweather 
e SowIl very early in the ap 

in the house, or during the summer in the open. 
plants are about 5 weeks old, they hotid be transplanted to 
the& permanent location. In moving the seedlings, leave a 
ball of earth around the roots. Avoid disturbing the BIO~SL 
A good plan in to run a knife around the plank and prepm 
to remove the plant a week before it iz~ moved. This will cu4 



liberally and the roots shaded and kept from d@ng out. They 
should be well watered and shaded after a planting by the use 
of inverted baskets, etc. During its whole life, the plant should 
not be permitted to suffer f;om lack of water, this is especially 

ant during the week or so that is required for the plant 
rm its flower, the edible head. Place the hose on the 

ound and flood the area thoroughly each everring during dry 

-For spring crop, plant seed k flats in the 
. For fall crop, plant seed in open during 

June or July. Transplant when the plants are efl tall. 

-Late cauMI r may be planted to 

aions may be planted in the same 
me other low-growing vege- 

table such as carrc~ts, etc. 
s-Ideal Snowb i, 90 days to maturity; Danamerica, 85 

maturity. ’ 
en examination shows the formation of a 

the surrounding leaves of the plant should 
e promptly bent and tied over it to darken it. About a week 

after the leaves have been tied over it, the head should be 
nd ready for cutting. 

Fall cauliflower may be held for about a month by 
entire plant and pl4.3cin it in a co13 outhouse or 
Ilar. It will stand mod 

-100 feet of row should yield about 50 heads. 
e-There are varieties of the Cauliflower-broccoli type 

which are very useful and which form large heads: St. Valen- 
tines, 150 days to maturity. 

SoiD-Very fertile with an abundant moisture. 
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the extensive, spreading roots and cause the formation of zs 
new bunch of root hairs at the base of the plant. 

@R4~g- Cauliflowers are qgid growers and dekand 
abundance of plant food and the moisture to make this food 
available. Seedlings, when transplanted, should be watered 
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-Level, well drained, and open. 
Celery requires an abundance of plant food and 

moisture to make this material available. Compost humus 
should be dug into the soil to a depth of about 14”. This is 
best done by digging a trench about a foot deep, afterward 
removing several inches of the soil at the bottom of the trench 
and replacing it with sifted compost humus. Well rotted 

anure may be used in a SO-50 mixture with compost humus 
necessary. 

Celery will not thrive in a very acid soil. It is 
ils to correct this acidity by 

tities of crushed limestone. 
eed: Cover with a thin sprinkling of 

: Not deeper than the plants stood before 
eiag transplanted. 

-One packet of seed will produce enough 
plants for 100 feet of row, I 

~~s~~ue~i~~$ -Piant the seed thinly as soon as the 
ound can bc worked. Transplant the seedlings into specially 

prepared and heavily composted ground early in July. 
ust as soon as the seedlings are transplanted, 

given a thorough soaking, and a steady supply 
uld insure the rapid, early growth. 

a-When the plants begin to mature, the stalks 
anched, and larger, crisper heads produced by plac- 

oards about 12” wide on each side of the plants to cover 
except about 6” of the leafy tops. Blanching should be 

complete in IO days. Much celery is produced without bIanchw 
ing. It is gLobable that the green stalks have much greater 
food value than the blanched material. 

planting--Seed in open: March-April, Transplants: 

cs-Golden Plume, 115 days from setiing out of plants 
to maturity; Utah, 130 days from setting out of plants to 
maturity. 

~w~$~~n~-~e~ ,the plants are about 35 mature, they 
may be harvested as required. 



e--Celery may be stored in the ground where it grew 
ing the blanching boards along the rows and covering I 

the @ants with a good layer of dry straw, weeds, etc., followed ’ 
6” layer of topsoil. If sufficient winter protection is given 

is way, the plants will be available until after New Year’s 
y. If a small number of roots are to be stored: they may 
dug with plenty of, soil around the roota and replanted 

closely in boxes. These boxes may be placed in an unheated 
uilding. The roots should be kept .moist to prevent drying 

100 .feet of row should yieid about 200 planti. 
ac, or root celery, is grown much like ordinalw 
that its leaves have no food value. Instead, it 

shaped, celeryfiavored root, high in food 
extensi-Vely a3 a flavoring. 

en, temperate, with a tendency toward COOL 
on the northern slope of a slight elevation. 

hinese cabbage requires an abundance of 
food, the moisture to make the food easily 

assimilated, and coolness, if the soil is reasonably rich, a 3” 
layer of mature compost humus should be lightly dug in along 

e line where the rows are to stand. If necessary9 well rotted 
anure may be substituted using a 6” layer. 

reasonable amount of lime, if this material is 
ould be well raked into the so& known to be 
r plan is to lay down about a ?C layer of crushed 

limestone, and dig this in the season before. - 

part in she raw-W’. 

een rows-30”. 
arch seed---One packet of good grade seed will pl.mt 

a 100 ft. row. 

rw(tims -Using a guideline, form a trench 
with the coruer of the hoe. FU this trench 
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about half full with sifted compost humus. Place the seeds 
carefully, about 6” apart, and cover with more sifted compost. 
Water well and firm. 

atering--Chinese cabbage requires an abundance of mois- 
ture as well as coolness and plant food. This is most easily 
supplied by giving the area where the plants grow a thorough 
drenching every evening during hot weather. This is especially 
necessary for summer-_ nlanted seed which is to mature during 
the fall. 

cabbai 
in -In the vicinity of Philadelphia, Chinese 

is usually planted early in August to mature a full 
fall crop. It may also be planted early in the spring for an 
early crop, although the success of this plan depends much 
upon the lateness and coolness of the summer in that locality. 

ssi lanting-Chinese cabbage planted for fall crop 
ay eonvennently be used to follow spr&g crop which ma- 
res by the end of July. 

nin -If care is taken to provide moisture, avoid sun- 
light, and keep as much soil as possible around the roots of 
the p1ant.s removed at thinning time, these may be used fo 
form other rows. 

Types-Chihli, 73 days to maturity; Pe-Tsai, 78 days to ma, 
turity; Wang Bok, 78 days to maturity. 

arveoting-When the heads reach maturity, cut them. The 
outer leaves are customarily removed although these may con- 
tain vzry valuable vitamins. The centers, young and tender 
and blanched, are generally used for salads or passed on for 
use in the kitchen. It may be that these are quite lacking in 
vitamin value. 

Storage-A brief storage is possible by taking the un- 
trimmed heads and placing them in the refrigerator. These 
will bc preserved for about a month. 

Yield-100 feet of row should yield about 70 heads. 

er 

Soil-Warm, rich, sandy. 
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LocatTon-Cucumbers require a cool, moist, even slightly 
shaded location. 

rtilhrs -An abundant supply of easily available food 
essential. This is best supplied by using mature compost 

bumus. Directions for its application are given under the 
Beading “Planting Instructions.” 

ail e--.Cucumbers thrive in a moderately acid soil but 
will not do wel.1 on a very acid soil, 

eed should be covered with ?+4” of 

in the tow-=~-48~. 

een raw~-N. 

see ounce of seed will sow ‘lo0 feet of row. 

au&ons-LJucumbers demand plenty of mois- 
nty of natural plant nutrients. This may be 

supplied in a number of ways. 

ills-M&e P, hole about 2 feet in dimeter, 
et deep. Place about a pound of mature compost 

humus in this hole, water, and cover with topsoil so that B 
slight elevation is formed. Plant from 6 to 9 seeds in this 
mound. After the plants are 4” tall, thin to 4 plants. 

Planti ml rows- Dig a trench 8” deep, place a 2” layer of 
sifted post humus in the bottom. Plant the seeds 6” apart 
in a ridge made by the addition of top soil. 

-Although water may be supplied by various 
fSl the demands of a plant which requires very 

urgently large quantities, it is also advisable to lay down a 
3” mulch around the plant. This mulch is best supplied by 
compost humus. But in the absence of it, dry straw, weeds, 
etc., will sulXce---even boards or burlap bags will help, 

pedal care-Cucumbers are most economicaLly grown by 
Supplying some support. If they are grown in the open, a 
good plan is to construct an inverted V trellis with an apex 
about 5 feet high and a base 48” wide. This trellis will supply 
support for 2 rows, and the vim-s climbing on it wiU produce 
their fruits so that they are clear of the pound, 

Date Of planting-May. 
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~yp~+=+JHack Diamond, 54 days to m~~turity; Extra Early 
hite Spine, 55 days to maturity. 

--Cucumbers are gathered at almost any stage of 
they turn a yellow-green. For table use the 

fruits should be a deep green. 
cumbers are customarily pickled. 

-1% bushels for 100 feet of row. 
very good way to grow cucumbers is to take B but- 

make several holes in its sides qear the bottom, and 
Cl1 it with mature compost humus. Around the tub, plant the 

the tub with water. A bucket of water is daily 
oured into the tub, and it in time leaks out to supply the 
lants with the steady supply of moisture and natural plant 

they so urgently require. 

&-Any average garden soil+ 

caticrn-=Open and unshaded, free from tree 
very small amount of mature post humus 

the rows will render the soil s ently fertile 
to produce a good growth. 

B.lDill will tolerate a moderate amount of acidity, 
to have the soil well prepared and free from 

tely sour soil should be corrected 6y an appli- 
hed limestone or shell. lime. 

feet of row. 

are about 5” tall, 
they should be thinned to 15” apart in the row. The plants 
removed may be used to form new rows and to @I gaps in 
the original row. - 

&taring--Du.Cl$ transplanting, a plentiful supply of mois- 
ture should be available, Plants removed should be shaded 
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and prevented from drying out, and when replanted should 
be well watered and firmed. 

-March-April, Oct.-Nov. 
ed early in the spring, and when the plants 

have attained 6’” in height, they may be transplanted for an 
early crop. Qr the seed may be planted late iu the fall and 
the young plants which come up early in the spring may be 
transplanted when they have attained sufficient growth. 

===JXll-70 days to maturity-has not been developed 
es. It is still very close to its wild ancestors. 

ustomarily, when the seed heads have de- 
gathered &d used for flavoring. The seed 

usually dried in the shade. e young stems are 
ered and used also for flavo soups, stews, and 

young dill stems are often mixed with 

e entire plant is gathered and hung in bunches 
est done by partially drying the plants in 
and later pla!:ing the bunches to hang in 

a warn; attic, These dried stalks are greatly prized for flavor- 
ing dill pickles. 
v -100 
bunches. 

feet of row should produce about 70 large 

++-Jhe dill plant is quite hardy. It is usually grown as 
annual but is sometimes considered as a biennial because 

seed planted in the fall will produce seedlings which are capa- 
ble of surviving the winter stnd growing to maturity the 
following season. 

sil==43ood, rich. 
Lacah+-Well drained, sunny, warm location. 
srtf ~~=-Sg~lants are gross feeders. They demand a 

heavy supply of easily assimilated plant nutrients. These de- 
mands are best %Ued by supplying mature compost humus 
libera.Uy. W&l rotted manure may be substituted if necessary. 

dlightly on the acid side. 
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of planhg---Seed: 1% “, Plants: Slightly deeper than 
ew in the flat. 
apart in the row-4~n. 

ce #Aween cows~~“. 

-A lO$ packet of seed for 100 feet of row; 
for 100 feet of row. 

i~~s---Seeds: A trench about 6” deep should 
led with good quality compost humus. The 

seeds of a lO$ packet should then be mixed with a teacupful 
nely sifted, dry compost material. This mixture should be 
down on the drill and later sprinkled lightly with a very 
layer of sifted compost humus. Plants: Holes should be 

ug large enough to permit the placing of about 2 pounds of 
sifted compost humus after the plants have been set, the roots 

ead and watered. The plants should be well firmed 
watered. Shade should be supplied for the first 24 

ours if necessary to prevent serious wilting. 
tering--Because eggplants are gross feeders, they require 

plenty of moisture flooded around them during dry weather 
to enable them to use the plant food they require. 

anion eropping- Eggplants are conveniently placed 
garden by substituting every fourth or fifth tomato 

plant by an eggplant. Or they may be planted alternately with 
peppers. 

binning--Eggplants raised from seed in the garden should 
e thinned to stand 48”’ apart in the row. It is sometimes pos- 

sible to move the crowded seedlings to another part of the 
row where germination was poor, This should be done *care- 
fully, retaining as much soil as possible around the roots of 
the seedlings, avoiding direct sunlight, and supplying plenty 
of moisture and adequate shade. 

s-Black Beauty, 73 days to maturity; New Hampshire 
id, 60 days to maturity; White Beauty, 76 days to 

maturity. 

awesting-Eggplants are usually gathered when ripe for 
immediate use in the kitchen. The fruits should be gathered 
when the surface is very glossy, and before it begins to 
assume a dull finish. 
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Yiel -100 feet of row should yield well over 100 fruits. 

&-=-Good, rich, fertile lo;im. 
ti on-open, well drained. 

er~llix~+Endive demands an adequate supply of natural 
plans food located near the surface. If 2” of mature compost 
humus are dug in over the area where the plants are to grow, 
this should sufke. If the plants appear poor when they are 
half grown, it is well to give them a side-dressing of sifted 
compost humus which will also act as a mulch. Well rotted 
manure may be substituted, 

e-Any reasonably good garden soil will sufEce. 
f planting- Like lettuce, place the seed in a shallow 

h and cover with “a light sprinkling of sifted compost 
humus or mix the seed with sand and plant the mixture entire. 
The seed should not be covered more than $4” deep. 

part in the row-12”. 

istunee between rows-W’. 

uch seed- 1 ounce of seed should sow 100 feet of 
row. 

instructions-The seed should be SOWS directly into 
n and the seedlings tined to stand 12” apart in 

the row. 

atering-deing largely composc,d of water, sufkient mois- 
ture should be available to the plant. If considerable compost 
humus has been incorporated in the soil, its water-holding 
capacity will favor the steady growth of the plant, During 
excessively dry spells, it is sometimes necessary to flood the 
area where the plants grow for several hours during the 
evening. 

Date of planting-; Endive is usually grown as a fall crop. 
It is hardy to frost. What lettuce is in the spring, endive is in 
the fall-an essential salad crop. Seed for fall crop: June- 
July. 

Successibn planting- Fall endive may be sown to follow 
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such early crops as early peas, etc. March-April for spring 

crop; June-July for fall crop. 
+=Green Curled, 65 days to maturity; Deep Heart, 70 

;iys to maturity; Broad Leaved Batavian, 90 days to maturity. 
Mature heads are usuahy gathered when they 

in diameter. The outer soiled leaves are re- 
moved, leaving the heart which should be crisp and creamy 
white. 

to? ecause endive is hardy to frost, it is possible to 
protect plantings by using a mulch of dry straw applied as 

weather approaches. During the winter, the plants 
ected are available for cutting. 

-1 ounce of seed will sow 100 feet of row. 
Endive is customarily blanched to reduce the pungent 

ermm of the leaves and to improve their flavor. When the 
ants are about 35 grown, gather the outer leaves together 

a bunch at the top of the plant and tie with string. The 
ads should be gathered 2 weeks later to prevent rotting 

which might be brought about through the limitations of the 
plant’s growcth. 

SC&-JX~C~, fertile loam, preferably one in which cabbages, 
or related plants, have not been grown the previous year. 
boeation---§unny, well drained, with some shelter, if possi- 
ble, on the southern end. 

ertilizm=-JCale requires a reasonably large amount of ma- 
ture compost humus to supply its demands for plank food. 
The matter of its application will be explained under “Plant- 
ing Instructions. ” Well rotted manure may be substituted if 
nece.ssary. The use of raw manure is inadvisable because of 
its tendency to act as a carrier of plant disease. 

P-Lime is essential for the good gowth of all mem- 
bers of the cabbage family. Kale requires it. A liberal appli- 
cation of crushed calcium limestone or shell limestone applied 
to the area at the time of digging will do much to assure 
good growth and make the plant food supplied by the com- 
post applied readily available. 
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0 planting-% “. 

th apart in the raw-15’“. 

istance behveen rows-20”. 

ucb see&=-l packet of good grade seed will SOW 100 

ntirag instructions- Using a guideline, construct a trench 
ut 6” deep and 6’” wide. Line the bottom of this trench 

with crushed limestone-if this is not available, hydrated lime 
will have to suf&x--then fill the tren,zh to within 1” of the 
place of the seed and cover with ?4” of the same material. 
Water again and firm. 
Surface with mature compost humus, water yell, and apply 
another layer of dry, sifted humus. 

ranting-Aug. 1st. 

n phting- Kale may be very conveniently used 
to fclllow almost any crop which matures by midsummer. It 
is often regarded as winter or cold weather cabbage. 

om nion ero ng-Kale is often sown in the same rows 
with e cabbag torage potatoes, etc. 

e seedlings should be allowed to acq 
g even though they crowd a li 

m the row, the material remove 
able value in the kitchen. 

Types-Dwarf Green Curled, 55 days to maturity; Tall 
Green Clurled Scotch, 60 days to maturity; Blue Curled 
Scotch, 55 days to maturity. 

ing-Although the outer leaves may be athered ad 
of the plant allowed to remain, it is customary to 

cut the whole plant. 

Starage-Kale is often planted very late in the fall and left 
to stand all winter in the garden. It is very hardy. It will 
continue to grow until very late in the fall. Before very severe 
cold approaches, it is best to mulch the plants wit& a heavy, 
loose covering of dry straw, weeds, etc., so that they may 
survive to produce a large and early supply of edible material. 

id -JO0 feet of row should yield about 2 bushels. 
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ich, mois,%, friable loam. 
t;on-WeU drained, not overly exposed to excessive 

sunlight. 
grtiiixerc--Along the line where the seed is to be planted, 

place a 3’” layer of mature compost humus. This should then 
in lightly, the drill lined up, and the seed planted. 

tted manure may be substituted or even raw manure, 
if ~~c~ss~, provided this material is free from waste ma- 
terial of plants of the cabbage family. 

-Kohlrabi is a member of the cabbage family. It 
y in soil in which the natural calcium is present in 

ante. Calcium is chalk or lime. It is best to spread at 
75 pounds to the 1,000 s re feet, a good grade 
s material should be well ed in before planting. 

How much sesd-lO# packet will sow 100 feet of row, 
n instructions-The seed has to be planted H deep. 

An easy method is to first soak the seed in rainwater, or, prep 
ferably, compost water, which is water saturated with plant 
food through being allowed to stand in a container partially 
med with mature compost humus, for twenty-four hours. 

ering-Like all members of the cabbage family, kohlrabi 
is a gross feeder and demands plenty of water’ for its rapid 
growth. If suBcient water is lacking, the enlarged root s 
which it forma will be small, hard, and woody. 

te SO plantfng-F~r Spring crop: March-kprii; For Fall 
: August 1. 

Successioq planting - Kohlrabi may be planted early to 
mature before late corn, potatoes, etc., or it may be planted to 
follow early crops. 

pe+-JZarly White Vienna, 55 days to maturity; Early 
urple Vienna, 60 days to maturity. 

St +-Kohlrabi plants may be stored in the same manner 
as cabbage plants. 



-Rich, deep loam. 
n-Well drained and reasonably free from stones. 

Leeks will respond to heavy applications of ma- 
ture compost humus. Well rotted manure may be substituted, 
if necessary Avoid the use of raw manure. 

e a moderately acid soil but it 
This is especially essential dur- 

ed: 95”; PIants: +Y’, 
eeds: XC’; Plants: 6”. 

-9% ounce will sow 100 feet of row 
eed is planted thickly, %” deep. 

are 6” high, they. should be c~ef~~ly dug 
tops removed, and replanted 

nd 3” or 4” wide should be du 
n the bottoms of these trench 
es of the trenches should be broken down 

to blanch the edible stems. A heavy supply of sifted compost 
hurn~~~ should be incorporated with the soil in the bot?oms 

e trenches. (After the trenches have been filled, or if the 
have not been set in trenches, it is possible to draw up 

earth to the plants to form ridges 3” high to cover the stems.) 
-During the early stages of their growth, leeks 

an abundance of plant food. A plentiful supply of 
moisture ,is necessary to make this available to them. 

eed: arch-=April; Transplant: April- 

-If the supply of seedlings is in excess of the 
en requirements, those not needed at time of transplant- 

ing may be used in the kitchen. 
es--Broad London (Large American Flag), 130 days to 
urity; Elephant, 125 days to maturity. 

Leeks are customarily dui at maturity or when 
required in the kitchen, sometimes slightly before they reach 
IWf LHity. 
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forage----Young leeks may be left to overwinter in the 
garden if given some protection by mulching with salt hay, 
straw, or similar material. They will begin growing very early 
in the spring and furnish a valuable early crop. 

-100 feet of row should produce about 200 plants. 

-Loose, rich loam. 
tion-Cool, temperate. Lettuce is a cool weather crop 

and will thrive in partial shade. 
ertilizer---Lettuce is very shallow rooted. An inch of mature 

compost humus raked into the surface of the garden before 
sting time greatly benefits the plants. After the plants are 

additional sifted compost should be placed along the rows 
as ‘a side-dressing, If raw manure is used, it should be well 

corporated with the soil during the digging. 
e-Lettuce will thrive on almost any type of well 

th apart in the row-V to 12”. 

ow much seed-lO# packet for 100 feet of row. 
lanting instructions=-C~e should be taken not to cover 

the seed too deeply. It is best to form a very shallow trench 
along the line where the row is to stand, Plant the seed in the 
bottom of this trench to prevent it being washed away during 
Eiill. 

, lettuce requires the addition 

eEarly crop: March-April; Fall crop: 

uccessian plantin -Make sowings 2 weeks apart until the 

hinning-When tie young plants have formed 4 leaves, 
they should be thinned to stand 8” to 12” apart h the row. 
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The young plants removed in the thinning may be set out in 
other rows. Water generously and do the thinning and trans~ 
planting late in the day to avoid heat. 

o-Early: Big Boston, 80 days to maiurity; Midseasok 
rg, 85 dais to maturity; Late; Butterhead, 78 days to 

maturity. 
ate-Head lettuce will not usutilly form heads during warm 

weather. However, late spring plantings are often successfully 
headed up by setting the plants in a cool, partially shaded 
spot. 

iL-=A good loam that is not lacking in its natural amount 
bumus, and which warms up quickly. 

n--Open, sunny, well drained, quite free from shade. 
Limas require a long period of sunshine. 

ertillire+Lha beans require more sun then fertPer. HOW- 
ever, if a couple of inches of .natured compost hm*lus is laid 
down along the drill where the plants are to stand, and lightly 
dug in, they will benefit greatly. (A drill is the line along 
which the seeds are to bc planted.) 

e-Lima~ w’d succeed in almost any type of soil 
they prefer a soil very slightly acid. 

planthg--1’“. 

ai-t in the TOW-~“. 

eem rows-30”. 

NJ& seed-l pound of seed will plant 100 feet of 

fnstruct~ons-Bush limas: It is best to form a 
trenc:h after the narrow layer of compost humus has been 
laid down. Thk trench should be about 2” deep. In the bot- 
tom of it, place 1”’ of sifted compost humus, place the seed 
8” apart’, and cover with 1” of the same material, then firm. 
The pole limas should be planted fist. These should be about 
10 feet high and should be planted in hole? formed by driving 
a stake into the ground about 3 feet. The poles should be 
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rough surface. After the poles are in position, the seed should 
be planted around the poles, 6 seeds to a pole, later thinned 
to 3 plants. Pole beans should be planted at the north end of 
the garden so as to protect the garden rather than to shade 
and hinder the growth of lqw growing plants. (Pole limas are 
excellent for covering a fence or trellis. Plant them .along any 
boundary fence where there is adequate sunshine and save 
the garden space.) 

-Late May, after the soil has warmed up. 
s: Fordhook, 76 days to maturity; Phila- 

as, 68 days to maturity. Pole types: Giant 
90 days to maturity; Yunnybrook, 84. days to 

ima beans should be picked as rapidly as they 
ole snap beans, they come into maturity at 
s. They sholsld be gathered promptly. 

f the crop of fresh limas is too great for the im- 
use in ‘the kitchen, they may be allowed to remain 

viue in the fall and ripen. The dry pods should be 
gathered before they open. A better plan is to pull up the 
vines and place them in piles to dry. When the vines are 
quite dry, tthresh them by walking over them and later gather 
the seed beans left after removing the dry vines. (The dry 
beans should be stored in airtight containers and are best 
freed from weevils by suspending muslin bags filled with dry 
seed for about one minute in boiling water.) 

Yiel -2 bushels for NO feet of row. 

-Moist, fairly rich loam, having plenty of moisture. 

-Mint will grow it’ much moisture and a little shade 
le, even on lawns. 

ertilise+For best results, mint shouId be supplied with a 
very moderate amount of mature compost humus. This is best 
done by placing a 1” layer on the surface of the area where 
the mint is to be planted and raking in. Raw manure is not 
recommended. 
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aif +-Mint will thrive on a moderately acid soil. One 
type mint is known as brook.-mint and grows in its natural 
state in the WF~’ acid soil which borders small streams of 
water. 

ple3nting-Mint is usually propagated by the use 
seldom by seed. Cuttings are easily made to form 

roots by ietting them in water and later planted ?&“’ deeper 
than the roots which have formed. 

In the row-3 feet. 
wan rows-3 feet. 

-About 35 rooted clippings, or Young 
plants for 100 feet of row. Mint is customarily grown in beds, 
that is, the 100 feet of rQw is formed by 10 rows 10 feet Iang 
in a block. 

nG instructions -If rooted clippings or young plants 
are us it is advisable to form a shallow and wide trench, 
3” deep by 12” wide. This trench should be well watered and 
then covered with a 1” layer of mature sifted compost. The. 
clippings should be kept moist and laid in this trench and 
covered with about 2” ai top soil or compost material. 

&eaing---Nint requires much moisture. In nature, it ~I’OWS 
readily along the banks of runnLng streams. It will thrive in 8 
damp shady place, but in the open it is best to give it a good 
soaking now and then by flooding the area by placing the 
hose on the ground and allowing the water to run for seversnll 
hours. 

Icrnting--4pril-May or Aug.-Sept. 
es~Peppermi.nt, spearmint, both types grow very fast 

under normal conditions. Clippings planted in the spring 
should afford a valuable crop in the fall. 

-Mint should bc picked when required. 
for jellies and as a flavoring of dri 

lamb and mint sauce are not to be separated. Customarily, the 
shoots are picked as required in the kitchen. 
Storag-Mint is seldom stored except in the form of mint 
jellies and the like. But the material cut from the growing 
plants to prevent it reaching too high-2 feet-may be dried 
by hanging in a shady place, where there is good air circu- 
lation, Mint dried in the open may be later crushed or ground 
a.nd stored safely in tight cans or jars& 
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For best flavor, the tips of the tall stalks are picked 
eltose the plant has bolted, that is, run up a seed stalk When 

the plant goes to seed, much of its aromatic value is lost. 

urkg the winter, it is very convenient to grow a supply Of 
mint by using indoor window boxes, etc. Cuttings may be 
rooted in water at any time. 

. 

good, soft loam especially rich in new humus. 
-IsAny open fairly well drained lawn. 

Before planting, it is best to place a large supply 
mature compost humus. Well rotted manure may be sub- 

ed in abundance, see “Planting Instructions.” 
+--Mushrooms will *thrive in any soil in which gr 

part in the row-2 feet. 

atwem rows-2 feet. 
uch &eel--Mushrooms are customarily propa 

the root mass of the healthy plant. Because 
this plant is a fungoid growth, its roots, mycellium, form a 
tightly packed mass. One pound should be enough to plant 
100 feet of row. (There are two types of spawn, bottle spawn, 
which is spawn produced under laboratory supervision, and 
manure spawn, which is produced under something like 
natural conditions.) 

nstructians --Jf pkitiag for permanence in a lawn* 
hole 2 feet wide by 2 feet deep and fill with mature 

d compost humus. In this hole, place a small part of the 
brick, a piece about as large as a walnut, If bttle spawn is 
used, a chunk about tie same size is necessary. Cover 1” 
deep with finely sifted comLpost and water weli. 

atering-Mushrooms depend very largely upon climatic 
conditions for their successful formation. Generally they pro- 
duce their stools above ground when cool. nights follow warm 

ey require plenty of moisture and will not thrive in 



ril, or for next ye 

of mus~~rns t0 

uch publicity ha8 lately been 

dia, used as a base, 
a plant food. Avoid 

chemicals not only have little or no feud value, but may be 
positively poisonous. 

c 

ich, moist loam, preferably with a subsoil of clay. 

-Onions thrive in a moist (not wet) location which 
is also well drained. Any place in the garden where rainwater 
tends to farm a pool long after the rain is not wel! drained. 

~---Onions demand an abundance of moisture and 
plant nutrients, especially durkg the p,arly &ages of their 
development. They require much nihgen, and this is best 
Rupplied by a heavy layer of manure compost humus layed 
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wn over the area where they are to grow. Well rotkd 
a;nu~ may be substituted if necessary. 

niom prefer a moderately acid soil. 

$5 n; Sets (small onions) : 1 zi; 
y deeper than they grew in the fiat. 

although in very rich soil they 

-1% ounce of seed will sow 100 feet of 
ouads of sets will sow 100 feet of row, 600 plants 

s~ruetlsn+=Seed: Seed should be planted quite 
covered with %” of sifted compost humus, It 

e well watered ;tfter planting. Sets: Sets should be 
post humus. Sets larger than a 

Id not be used, if possible, as they have a tendency 
ower instead of developing an onion. H-s: Plants 

e carefully set out and shaded K necessary against 
y transplants are excellent for 

Xt is a good plan to lay the hose down on the 
ar a planting of onion8 and a!lclw the water to flood 

em. during dry spells. If the subsoil is of clay, this h,%s a 
tendency to prevent the too rapid passing away of the water. 

-0qions are a low growing crop, and 
very conveniently be planted to fill the row space 

between such widely spaced plants as broccoli, late cabbage, 
/ etc. 

eed: Sweet Spanish, 110 days to maturity; Sauth- 
Yellow Globe, 115 days to maturity; Yellow Globe Dane 

vers, 112 days to maturity. Sets: Ebenezer, 100 days to 
maturity. Plants: The maturity of onion plants depends very 
greatly upon many elements and cannot be accurately esti- 
mated. ut they produce tie onions. 

~~westing-As the plants mature, the tops will fall to the 
ground. Those still standing should be broken down with a 
rake to allow the bulbs to mature, After a day or two, pull 
tk~ bulbs and spread out on the ground in the sun and allow 
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to remain there for 2 days. hen cut off the tops an I 

ch above the bulbs. 
arvested bulbs should be place in net bags and 

re there is free circulation of air until freezing 
oaches when they may be moved to a storage 
ace of storage should be cool, dry, and dark. 

-1% bushels to 100 feet of row. 
callions: White Welsh, which matures in 95 days, 
form a bulb but the thick shoots are used for bunch- 
for early green onions. It is quite hardy, mild, and 

y early. Scallions are perennial, that is they continue to 
so long as a portion of the plant is allowed to remain. 

Iants continue to increase in size as they grow older. They 
thinned to 12” between plants during the second 

ey should be given a light mulch during severe 

ertile, rich, loam. 
-Qpen, well drained, and not shaded excessivtily 
wing plants. 

+=-Parsley requires large quantities of nitsogen for 
its successful growth. This is best supplied by 2 ways. First, 
a trench about 3” deep should be dug where the row is to 
stand. This trench should be filled with mature, sifted, cqm- 

ost and the seed sown, watered, and timed. Later, a side- 
ressing of sifted compost humus should be applied. This is 

ecially necessary during the second year of growth. 
dinary garden soil, preferably one that 

oo rapidly and is not excessively alkaline. 
-Place seed in shallow trench, cover with 

sand or mix seed with cupful of sifted 
compost humus, and spread the mixture along the trench. 

row, 
d-4 packet of seed should sow 100 feet of 
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arsley may be grown successfully 
h tall g~owirlg plants as corn or 

staked tomatoes. It is a biennial which does well either in 
open sun or partial shade. It wi.U fit i.z between such widely 
spaced plants as cabbage, koMrabi, and peppers. 

eed should be planted thickly to alhw for la& 
ation and the inability of many of the shoots to 

eir way through the surface. The plants should later 
to stand 2” apart in the rows, 

===J.Zxtra Curled warfP 70 ‘days to maturity; Plain 0~ 

ly, 
0 days to maturity; Parsnip-Rooted or Hamburg 
90 days to maturity, has plaiu !eaves which may be 

used as with ordinary parsley. It also produces a parsnip 
ed root which is much valued in the kitchen especiahy 

although it may be prepared and used as ~EI 

stoma&y, the outer leaves onIy are gathered. 
is practice permits the hearts of the plant to continue to 

-The leaves may be picked and spread out ia the 
shade until partially dried, They should then be moved to 8 
very dry place, and completely dried. When the dried leaves 
crumble easily, the flakes may be stored in sealed caus. Or a 
few piants grown in pots may be moved to a sunny windowsii 
in the house, These will supply much fresh material during 
the severe winter weather. 

Tel -- 100 feet of row should yield about 100 bunches. 
ate-For kitchen use, small crops of parsley are often pro- 

duced by planting seed in pots, boxes, etc. About 15 plants 
will produce enough material for the average family. Fifteen 
plants at 2’” apart require only 30” of row space. 
giveu the protection of a light mulch during severely cold 

weatber, will survive the winter and be one of the earliest 
green plants to show in the spring. During the second yeti 
of its growth, the plant will go to seed, and arrangementsr 
should be made to replace it the following spring by a new 
plant. 

- . - 
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S&-C3ood, rich, very deeply dug, and pulverized to a depth 
of at least 2 feet. 

Location-Open, sunny, preferably with a clay subsoil. 

tillize+Parsnips demand plenty of food for the forma- 
n of their roots. The fertilizer should be quite mature and 

deeply placed in the soil. Mature compost humus well dug in 
before planting is best. Avoid the use of raw manure espe 
cially in direct contact with the young roots as this causes 
prong@. An excessive amount of stones will also cause 
malformed roots. 

s will grow in any reasonably good soil 

Seed should be placed in shallow 
trenches and covered with 1/2* of sifted compost humus, 
svatered, and well firmed. 

idth apart in the to 

istanre between cows--1 8”. 
#ow much seed-& Ounce of seed will plant 100 feet of 
row. 

Planting instructions- Because parsnip seed is rather fine 
and difficult to handle, it is best to mix $5 ounce ~with 1 tea- 
cupful of finely sifted, dry compost material and plant the 
mixture. After the seed has been planted and watered, it is 
often a good plan to place planks or burlap bags along the 
rows to cover the seed, thus preventing drying out and aiding 
germination. 

Watering-Pctrsnips should be supplied with adequate mois- 
ture while the plants are small, later this may be dispensed 
with. 

Bate of plantSng-March-April. 

Thinning--Seed should be sown rather thickly and later the 
seedlings thinned to stand 3’” apart in the row. 

Types-Guernsey, 100 days to maturity; Long Smooth Hol- 
iow Crown, 105 days to maturity; Improved Short Thick, 85 
days to maturity. 
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iafvekting- Parsnips are customarily left in the ground until 
lfter freezing weather. The cold weather is believed to cure 
hem and improve their flavor. They may be left in the garden 
til winter and harvested in the early spring before growth 
>egins. However, for a convenient supply during the winter, 
t is best to dig them before the ground freezes solid. 

~torage--Since freezing improves rather than damages par- 
rnips, their storage is a simple matter. If a shahow excavation 
is made in a weU drained spot, and this covered with a layer 
sf dry weeds, straw, etc., the parsnips may be placed in a 
conical pile upon it. A foot-thick layer of straw should ihen 
be used to cover the pile, and enough topsoil, branches, etc., 
be placed upon it to hold it in place against winds aBd rain, 

arsnips may be stored in a cool cellar but not in a dry place 
as they wilt readily. 

-I 00 feet. of row shouid yield about 2 bushels. 

Soif-Light, rich, sandy. 

Location -En;~ys moderate temperatures and will thrive in 
partial shade. 

Fwtilisw-Trenches 12”’ to 16” deep should be made where 
the rows are to stand. Three inches of mature compost humus 
should be placed in the bottom of each trench. 

Soil wpe-Peas will tolerate a moderate amount of acidity, 
but the soil should not be over rich in nitrogen. 

epth of planting- Cover seed, place in bottom of trenches 
with 1” to 2” of sifted compost humus. 

idth apart in WW-2” to 4”. 

stance between rows-35”. 

How much seed -1 packet of seed, 20 feet; 1 pound, 100 ft. 

Planting instructions- After the seedlings are about an inch 
high, the sides of the trench should be broken down gently 
unt.i.l only the tips of the seedlings are exposed. This process 
should be repeated until the trenches are almost filled. 



-Peas suffer most from heat and drought. 
during dry weather. 

ush varieties require no support but the 
be given brush or other material i 

npon which to climb. This brush shouid be in place just as ) 
soon as .the plants are out of the ground, should reach a bit ( 
higher than the estimated height of the plants, and should be I , 

rly, midseason, and late varieties 
as the group can be worked. 

successive sowings about 2 weeks ap until about the mid- 

-Late cabbage, or some other late crop 
as soon as the peas are out of the way. 
*If bush varieties of peas are used, 
e, etc.$ may be planted in between the 

earliest and latest dates for planting are Early 
fop: April 1; Fall Crop: August 30. 

-If 12 to I5 seeds are planted per foot of row, 
ill be unnecessary. 

-Dwarf type: Dwarf Alderman; Brush type: Hundred- 
growing: Telephone; Edible podded: Mammoth 

AMel ting Sugar. 
-Pods should be harvested daily to prevent ripen- 
Iding up the formation of new ones. 

1 bushel for 100 ft. of row; Edible 
podded peas, 2 bushels for 100 ft. of row. 

Mammoth Melting Sugar and the many other edible 
podded varieties produce pods which are about 4” long, brittle, 
and tender when not fully matured, and which may be used 
as snap beans are used. 

c e er 

oil-Mellow, not over rich. 
catiorn -Very sunny, well drained, and open. 

erGlissvPeppers do best in a soil which does not contain 
an excess of nitrogen. Too much plant nutrient favors the 
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recessive formation of leaf growth &trimentsI to the pr0per 
forming of the fruits. Mature compost Haili:mus shou@ be 
supp:ied moderately, an inch layer being lightly dug in ti t.he 
soil is very poor, Raw manure should be avoid&. 

e---A loose, well ‘matured loam, containing sc9me 

d having a gravel rather than a clay- subsGl is best. 
It should not be acid, 

eed: ‘/“; Plants: Slightly deeper than 

art in the row-24”. 

een rows-=3Q”~+ 

wch seed-A 108 packet will sow 100 fc& af row, 
bout 60 plants for 100 feet of r,Dw. 

instruetiorw-Seeds: After a shalloiw Iayes of sifted 
humus has been laid down, a shallow trench should 

be formed and the seed planted in it and covered 4%” deep. 
lants : The hole in which the plant is placed should be amply 
rge so that the roots can be well spread gut. During plants 

ing the roots of the young plants should be protected against 
direct sun and kept moist. The plants should be well watered 
and firmed and shaded for a day or ~2 during very hot 
weather. 

atering-Pepper plants should be well watered during the 
early stages of their growth, later this is usually not necessary* 

planting-May-June. 

ccgssian planting- Peppers may be planted to follow such 
early crops as garden cress, mustard, lettuce, early beefs, etc. 

ompanion cropping-Onions and carrots are often sown 
in between the pepper plants in the same row. 

binning-Although pepper plants are usually raised indoors, 
it is possible to thin out seedlings raised from seed planted 
directly into the drills to about 24” apart and to use these 
seedlings to form other rows. If conditions are ideal, these 
transplants will grow fast enough to mature their fruits al- 
though they are often too late. 

Types-Mild: California Wonder, 75 days to maturity; Chi- 
nese Giant, 79 days to maturity. Hot: Long Red Cayenne, 72 
days to maturity; Large Cherry, 69 days to maturity. 
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arvesting-Peppers are commonly picked when ripe for 
use in the kitchen. 

Peppers are used in the making of pickles and con- 
very old method was to fill a narrow-mouth jar 

almost full of a good grade of vinegar. Into this was dropped, 
one by one, pepper s of the hot, cayenne type, after each 
pepper had been punctured several times with a needle. The 
mixture was capped and allowed to stand for some time after 
which it was used as a hot chide sauce. 

id -100 feet of row should yield 4 bushels. 

-Fertile, garden soil, preferably a sandy loam. 
tio -Well drained, moist. Potatoes thrive best during 

nil& cloudy weather. They are very sensitive to frost, 
or!i%ixor=-Mature compost humus should be used. If raw 

manure is to be used, it should be dug in the previous fall. 
Avoid the use of raw cow manure, and the use of lime. 
Soill Acid or alkaline, potatoes thrive in a slightly acid 
soil. mity, the use of lime, causes the rapid development 
of a potato disease known as scab. 

d planting-3”. 

idth apart in the row-13”. 
een rows-28”. 

w much seed -1% peck of seed potatoes wih plant 50 
et of row. (If seed potatoes are difficult to obtain, it is always 

possible to save the’eyes with a small ball of plant material 
adhering to them, from the potatoes being used in the kitchen. 
These eyes should be collected daily, wrapped in wax paper, 
and stored in a cool place until enough have accumulated to 
plant a row.) 

Ianting instructions -Trenches from 8” to 10” deep are 
made and a 2” layer of sifted compost humus laid down in the 
bottom. The seed is then placed in the trench. Two inches of 
sifted compost humus is then placed, and covered with enough 
fine topsoil to form a slight ridge. If single eyes are planted, 
they should be used at the rate of 3 eyes for each seed potato. 
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-Potatoes enjoy moist, temperate conditions. They 
soaked with water, if necessary, during excessively 

lot, dry spells. 
-Early: March-April; Late: end of May. 

-Early potatoes may be harvested and 
e crop, such as late turnips. 

ping-Early sweet corn, or late cabbage 
en rows of early potatoes. 

Cobbler, 80 days to maturity; Late: 
ountain, 140 days to maturity; Kathahdin, 140 days 

otatoes are gathered during the sum- 
itchen. Late potatoes are allowed to 

the ground until the vines die down, but are har- 
ore frost reaches them. 

oes may be stored temporarily in a cool 

te potatoes are best stored in the garden. Dig 
to 8” deep and 6 feet in diameter. Fill 

er and make a conical pile of potatoes 
upon it. Cover this pile with a foot-thick layer of dry grass, 
etc., and over this place a foot-thick layer of topsoil, well 
smoothed. Then repeat the layers. Allow the straw layer to 

rotrude at the peak. Several small piles are more convenient 
than one large one. 

-The average family requires about 15 bushels yearly. 
100 feet of row will produce about 3 bushels. 

sii-Light, sandy loam, one that drains rapidly. 

ion-Temperate, fairly open. 

Fertikzer-Radishes thrive with little plant food. Mature 
compost humus, a layer 1’” deep dug into the drills before 
planting time, should sufTice. A drill, as you know, is the li_ne 
along which the seed is to be planted. Avoid using raw 
manure in direct contact with radish roots. Unhealthy soil 
conditions brought about by wrong fertiiizers greatly encour- 
age attacks of root maggots. 
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Sail type--Radishes do well if planted in any reasonabIy 
good garden soil. 

epth of planting- Cover with W’ of sifted compost humus. 
i&R apart in the raw-15 seeds per foot of row. 

istonce between rows--12”. 

ow much seed- 1% ounce of seed will sow 100 feet of row. 

instructions -If a 1” layer of mature composl 
as been dug into the soil, a shallow trench should be 

formed with the hoe. In this trench, the seed should be sown, 
and covered with 1%” la!rer of sifted compost humus. The 
seed should be well watered, and well firmed after planting. 

catering-Radishes demand great quantities of water ful 
their rapid and successful growth. Too much water cannot 
be furnished them, provided the drainage is adequate. Much 
of their fine flavor and their brittleness depend upon an 
adequate supply of moisture. 

-April 1st for early varieties; June 1st for 

Succession planting - Make succession plantings every 
week until early summer, then wait until a month before the 
first frost. Or plant early, midsummer, and late varieties. 

Types-Early: Red Giant, 29 days to maturity; Midsummer: 
White Icicle, 28 days to maturity; Late: Round Black Span- 
ish, 55 days to maturity. 

ate-If radishes are lacking in the normal supply of mois- 
ture, they tend to fill out their roots very slowly, and these 
roots are apt to be woody and very hot flavored. Slow growth 
also favors the early boltiug (the early formation of flowers 
Gnd seed pods). A steady supply of moisture which has f!il- 
tered through a heavy layer of mature compost humus placed 
as a sidedressing for the plants will do much to help them 
to form crisp, full flavored roots. 

S&=-43eep, rich loam. 

Location -Rhubarb should be placed along one side of the 
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garden, preferably in a place where it will receive plenty of 
natural moisture. 

@r--Being a gross feeder, rhubarb should be supplied 
plenty of mature compost humus, both dug in and as a 

mulch. Well rotted mauure may be substituted. 
Rhubarb will tolerate a moderately acid soil, 

-Plants: 2%“. 

S-III a hole large enough to hold a 
humus, set the root about 

garden, water well, then fU 
the hole completely, water again, and firm. 

-Rhubarb plants require great quantities of mois- 
ially during the rapid formation of their large 

eaves. Additional w,ater supplied them by au occasional 
thorough soaking helps produce more tender, better flavored 
stalks. Heavy mulches of compost humus also help the roof9 
retain the moisture and supply additional much needed plant 
food. 

pril-May. 
out every 5 years, it is usually best to dig up 

of the row, divide the large clumps of roots, and 
reset the potions containing several small stalks. This is best 
done in the fall. 

acDonald, yatt’s Victoria, CObssaL A 
g is usually possible the second year after settin 

the plants. 
-In the spring, the leaves aa they mature should 

-not cut-from the plant. Careful harvesting of 
only mature leaves, so as not to strip the plant entirely, 
greatly encourages the growth of more leaves. 

-100 feet of row should yield about 200 stalks. 
e pl~.nti are benefitted by being given a little pro- 

tection during severe winter. A light mulch of dry straw, 
weeds, etc., prevents the severe freezing of the roots and 
helps to produce an earlier crop of leaves. A very early crop, 
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* vaiuable in the kitchen, may be produced by baskets, boxes, 
etc., over strong plants as it forces the growth of shoots. 

I eep, moist, fertile, sandy. 
.-LW~ll drained, open, prekrabfy with a su 

slay, 
utabaga requires a rich, mellow soil contati 

u.m of easily available plant nutrients. Mature CO~W 
ay be used in abundance to promote its satis- 

tactory growth, but the use of raw manure should be avoided. 
e should be supplied to correct lack of mellowness and 

y ~~~d~~cy toward acidity of soil, 

uch se4M$-che packet of Seed should sow zloo f 
Qf mw. 

tanti insiDruc#tens-Rutaba a is most valuable a fail 
carp. The seed should be sown directly into the garden 
during July-August, and the seedlings thinned to stand 3” 
apart in the rows. 

atering-During ,the early stages of its growth, the ruta- 
baga should be supplied with adequate moisture. To offset 
he lack of rainfall during July and Au ustJ it is often neces- 

sary to flwd the seedlings during the cveain . This is best 
done by placing the hose on the ground in th center of tile 
slanting and allowing it to run for several hours. 

ate 0 nting-Plants for spring crop: April-May; Seed, 
for fall c;op: July-August. 
Suecession pfunting -Late rutabagas may be planted on 
F;round from which early salad crops, lettuce, radishes, etc., 

‘-have been removed. 
ampanisn cropping -Rutabagas may be ytanted with 

radishes to mature long after the radishes have been removed. 
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ealthy seedlings removed during thinning may 
I new rows if they are taken carefully and an 
of water is used to prevent wilting and ensure 

rapid placement in their new location. Shade should be 
supplied during the fvst day or two after transplanting. 

olden Ball, 57 days to maturity; Large Yellow, 57 ’ 
days to maturity. 

-Late in the fall the roots are mm.lly gathered 

s are pr%narily wn for garden stora 
ey may be stored in a sandbox in an un- 

are best held in an outdoor pit. This pit is 
vzted by excavating a few inches of topsoil in a well 

cd place and covering the, excavation with about 3” of 
traw, dry weeds, or similar material. The rutabagas are then 

ged in 3 conical pile on this fou ion aud covered 
about a foot of the same material. er this, a 6” layer 

ad and smwthcd. Additional material in the 
s, heavy brush, etc., may be added before 

ent of very severe weather. 
-100 feet of row should yield about 2 bushels of fine 

cre are several varieties of foliage rutabagas* that 
as which produce edible fOliagc much like spinach. 

hesc also produce desirable roots. Seven Top, 50 
maturity, Foliage Or Shogoin, 70 days to maturity. 

cse types produce a very valuable leaf crop, 

0 

ight, mellow loam, fairly free from stones. 
pen, aumy, well drained. 
ature CornpOst humus should be deeply placed 

where the rows are to stand. Salsify roots per* : ate to a depth 
Of almost a foot. A trench about 13” 8, ,d:p j .:id 13” wide 
should be made and filled with sifted t - lz)os -mmus. Raw 
manure, or even improperly rotted ma. L~uld be carc- 
fully avoided because of its tendency t0 a ause the plants 
to form pronged and valueless roots. 
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Seil drushed limestone should be applied-75 pounds 

to 1,000 square feet of garden space-if the s9i.i is suspected 
of being sour. 

of planting-% “. 

aparl ilrr the cow-Y. 

befvueen rows-16”. 

u& ireed- ounce for 100 feet of row. 
ins)ructiorrs&eed should be placed thinly along 
and covered with W” of sifted compost humus9 

watered and firmed. When the seedlings have attained some 
owth, they should be thinned to stand 2” apart in the y 1~. 

g-Except in the early stages of its growth, the 
lant seldom needs watering provided the soil in which it is 
rowing is deep and well supplied with fertile humus. 

lanting-March-April. 
andwich Island Mammoth, 120 days to maturity. 

Rooti may be dug as required by the time the 
little more than 35 grown. They are generally 

lowed to remain in the ground during the winter to be dug 
as required, provided the ground has not frozen hard. They 
may be harvested until they start growth the following spring. 
Freezing is believed to improve their flavor. 

gfialsify roots may be dug after the first fall frost 
and stored for convenience. For best results, an qutdoor pit 
should be used. Since freezing does not damage the roots, 
only slight protection need be given. In a shallow trench lined 
wit6 straw or dry weeds, place the roots after removing the _ __ 
tops. About 2” of the leaf stems should be left 
to-the roots. Pile the roots to form a ridge about a foot hi 
and as long as may be required. Cover with a foot layer of 
ntraw and a light covering of topsoil to hold the straw in 
place. If a coot cellar is available, the roots may be packed in 
sand and stored in boxes placed upon an earthen floor. 
Yield-100 feet of row should produce over 500 fine roots. 

~~&===Rich, moist loam containing ~II abundance of humus. 
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Locati~n-Scallions wiU tolerate a slight amount of shade 
but prefer open, moist, sunny conditions. 
~ert~~i~@rs -These plants are perennials and demand an 
abundance of natural plant nutrients for the continued repro- 
ifuc5on of the plant material which is, year in and year out, 
taken from them as a crop. The area in which they grow 
should be very heavily supplied with mature compost humus. 
See “‘Pl3nting Instructi.om.” 

callions will thrive in a moderately acid soil. 

purt in the row-=-C 

etween rows-1 8”. 

much seed- % ounce of seed for 100 feet of row. 
-Seed should be planted quite thickly 

and covered with W’ of sifted compost humus. 
rrerisrg-During 3ry weather sufficient water should be 

provided to supply the natural requirements of the plants. 
This is best done by a thorough, slow flooding of the area 
during the cool of the evening. 

p!an)ing-Sow in the spring or summer and harvest 
ate crop in the fall or the foliowing spring. Fall sow- 

ing is recommended because this plant, being a perennial, 
needs time to become established. 

Succession planting--Scallions may be planted to folio-w 
the harvesting of early carrots, beets, or any of the spring 
greens. 

-After the first year, the plants should be thinned 
10” apart because t.hey increase in size as they grow, 

The material secured in thinning should be welcome in the 
kitchen, 

ypes-Long Bunching, 95 days to maturity; White Welsh, 
95 days to maturity. 

Harvesting-Scallions are customarily used in the very early 
spring and sometimes in the fall. They supply a needed 
kitchen delicacy when other plants fail. 

Yield-Like all perennial plants the yield cannot be definitely 
stated, but you may be sure that 3 50 foot row wiI1 yield, if 
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properly cared for, much more than your family c 
sme. 

allions are a perennial but they should be given 
ection to insure that they winter comfortably. This 

protection is easily arranged by throwing over the rows a 
loose mulch of dry weeds, leaves, straw, etc. For best 
scallions should be planted to one side of the garden 
they will not interfere with the cultivation of annual plants. 

andy loam. 
-open, sunny, weI drained. 

ap beans p uce a tremendous crop 
owever, it is much the best plan to 

ply of mature compost humus in 
hich they are to grow. Any of th 

substituted although they magr not be quietly available, 
am will splcceed ip alrxaosr y reasonable 

--Cover with 1” of sifted compost h 

ush types: 3”; Pole types: S to 

+--Bush type: 18”; Pole types: 4 

md will sow 100 

ans require adequate support. 
best supplied by rough-surfaced poles abut 10 fe 
ith rows 4 feet apart, it is a good plan to pla 

ect at the top md form a tepe. 
they meet, they should be secured by twine. In this way, the 
poles do not have to be driven tit0 the ground but stand 
upon it and are later held securely by the growth of the vine. 
Pole snap be-, like pole Emas, are excellent for planting to 
cover a bourzdary fence. They thrive under almost grimitive 
conditions. Planted in this way, they do not encroach on the 
garden area and provide a tie crop. 
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ntina-May 1, or after the ground has waked 

-areen pod bush beans may be so 

nap beans may be planted in the 
spinach, radishes, lettuce, etc., 

E 8 seeds are planted to a pole, the p?~ts 
3 QJT 4, and the seedlings removed may be care= 

ith bush beans, they may 

ush beans: Stringless Green Pod, 49 days to ma&z- 
ergreen-stringless, 53 days to maturity. Wax bush 

rittle wax, stringless, 52 days to maturity; Pencil- 
&k wax, 52 days to maturity. Pole beans: Kentucky 

er, 65 days to maturity. azy Wife, 80 days to ma- 

nap beans should be picked from the vines 
soon, or slighiiy before they mature. Beans 1 

es tend to prevent the formation of new ones. 
pick bea,ns or work in, them when they are wet. zany d 
of beans are spread through the movements of the activator 
during the time they are wet with rain or dew. 

bushels for 100 feet of row. 

are several types of unusual beans you wilI like 
e Soy Bean, plants grow 24” high and do not 

They are grown and harvested much like bush 
limas. Scarle; Runner Bean, this is often wn for the orna- 
mental value of its scarlet flower. It is of the vine t 

bean equal to any of the po?e beans if 
atures. It also provides a bright spot in th 

Soil--Spinach requires an abundance of p1a.n~ food, espe- 
cially nitrogen, 

~o~~ti~ -=--A northern exposure is best because this plant 
enjoys low temperatures.. 
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+.-Because this plant requires plenty of nitrogen, 
a good plan to dig in a eavy layer of mature compm 

I~W where the plants ar to stand, 3” to 6” is not to 
uch. ]If paw manures must be used, it is best to work it intc 

the soil the year before or to use well rotted material. 
pina& thrives in any reasonably good garde1 

=-Cover the seeds with IS’ sifted corn= 

-1 packet, 25 feet; 1 ounce, 100 feet. 
be taken to see that the 

seed is properly spaced and the soil firmed. 
inach is a quick growing leafy plant. It r* 

e moisture. This should be done by thoroughly 
g the area late in the day. 

hg-EUly: arch-April; Late: August- 

pinach is a cool weather crop. It 
pring frosts. Plant a row every 2 wee 

until summer, and again in the early fall. 

-Early spinach may be followed by 
ale beans. 

The young plants should be thinned to stand 3” 
row. The plants removed may be used to form 

other rows. 

Bloomsdale Long Standing, 48 days to maturity; 
er Savoy, 50 days to maturity; Nobel, 49 days to ma- 

turity. 

rvestlng-The outer leaves are gathered and the center 
the plant left intact to continue growth and the production 

of new leaves. 

torege-When winter comes, strong plants may be mulched 
with a deep layer of dry straw, grass, weeds, etc. Under this 
mulch, they will survive the winter and be available for a 
very early spring crop. . 
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field-A 100 foot row shouId yield about 3 bushels of 
:dible material. 
bt*-New Zealand spinach, while not really a spinach, 
nay be used as a substitute, will grow during the heat of the 
ummer, and is excellent to fill the period between spring and 
iall crops. 

andy loam, rich in natural humus. 
ion--Squash thrives best in well drained sandy loca- 

ons where the soil warms up quickly. 
abundance of moisture and plant nutrients is 
is best supplied by using mature compost 
sar.y, well rotted m&ure may be substituted. 

e-Acid or alkaline. Squashes succeed in a slightly 
acid soil, The texture of the so,il is of greater tiportan~. It 
is possible to improve the condition of very heavy soils by 
the incorporation of large quantities of a 50-50 mixture Of 
mature compost humus and sharp sand. 

lanting - Summer squash: %“-1”; Winter 

e row-Summer squash: 36”-72”. Winter 
aquash: 72”-96”. 

aen CQWS--W-72”, 72*-96”. 

ueh Irse&=-44 ounce will plant 50 feet of row. 
ting instructions-If bush-type squashes are plant& 

they may be set out in the garden like bush beans. But if the 
vine types are used, care should be made to allow for the 
large area they will cover. A good plan is to plant vine 
squashes at the edge of the garden near an uncultivated area 
and cause them to climb over the weeds. Vine squashes may 
also he “pinched back” after they have attained some length 
to check their wandering. 

atering--Seedlings should receive adequate moisture dur- 
ing their early growth. 
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- Summer squash: April-May; Winter 

~~tin~--=-It is 8 good plan t0 plant Only a few 
Summer squash, and to save the greater par 

of the planting for Winter squashes, which may be storei 
and used when vegetables are scarce. 

-Most squash seed is viable. Avoid seeding tot 
thickly to have to thin later. Squash seed not used will retait 
its vitality for several years if properly stored. 

4ummer squash: Golden Summer Crookneck, 5: 
maturity; Zucchini Bush, 56 days to maturity; Coca 
sh, 60 days to maturity. Winter squash: Blue Mub 

ard, 120 days to maturity; Buttercup, 105 days. to maturity 
olden Delicious, 105 days to maturity. 

---Summer squash is picked durhg the summe 
a.s Deeded in the kitchen. It is usually taken before reachin 
maturity. Winter squash should be allowed to remain unt 
just before the first frosts arrive in the fall. 

inter squash for storage should have a shell 
rd so that pressure by the thumb nail will. not 

mar it. It should be gathered and carefully washed and al- 
to remain in a protected place for 24 hours to cure. 

ctly sound squashes may then be selected and brought 
into the house for storage in single layers on shelves in a 
moderately cool place. Wiping them every few weeks with an 
oily cloth prevents the formation of a very damaging mould. 

-Per hundred feet of row: Summer squash, 135 
ounds; Winter squash: 30 pounds. 

oil--Fertile, medium loam, not overly rich. 
tian-Well drained, sunny hillsides, in locations which 

e new and have not been previously cultivated. Corn is a 
tough plant. It will thrive in locations where most garden 
vegetables would fail to survive. 

her--Corn demands sufficient natural humus for its 
heavy growth. The soil may be rough but an adequate supply 
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If plant nutrients should be there. If the ground is not al- 
*eady rich, this material is best furnished by dig&g about 
!“’ layer of compost humus into the area where sweet corn 
s to grow. Wei1 rotted manure may also be su’bstituted. 

-Acid or alkaline. For corn, the soil should con- 
ral quota of calcium. If this is lacking, it should 

Se replaced by the use of ground limestone, which wilt ais0 
make for the success of other garden crops. 

rt jn the row-Early: 36”; Late: 48”. 
eween ~~ws-Early: 36”-48”; Late: 48’“‘. 

-44 pint will seed 50 feet of row. 
-Plant the seed, after all danger of 

passed and the ground has warmed up, about 6” 
in t.he row and thin later to 12”, or plant in hills, as 

s to the hill. Any spot in the I!:arden 
where more than one seed is planted is called a hill. The seed 
should be well firmed and no unused seed should be allowed 
to remain on the surface to attract crows who will thus be 
led to digging out the planted seed. 

planling- Early: April-May; Late: May-June. 
Succession lanting-It is a good plan to plant a row of 
sweet corn every week or so in the spring. In this way, the 
harvest is spread over a long period. 

ompanion cropping- Low-growing crops such as onions, 
carrots, etc., may be planted in the same row with the sweet 
corn, Lettuce of the heading type often does exceptionally 

e11 under these conditions because the corn supplies the 
slight shade necessary for the heading up of the lettuce. Be 
sure enough available plant food exists and that enough 
moisture is supplied.. 

-Earl>~ Golden Bantam, 82 days to m&u&y; Golden 
85 days to maturity. Late: Delicious, 91 days to ma- 

turity; Evergreen, 95 days to maturity. 
urwesting-It is best to have a large pot of water going 

at a rolling boil before you think of gathering any sweet 
corn ears. Secure the ears and shuck them rapidly and slip 
them one by one into the boiling water. The water should 
contain a little sweet milk, 
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-100 feet of row should yield about 48 ears. 
~~---X'OPCO~II may be planted in small ~P~OUMS but witi 

very satisfactory results. Also there are various types of corn 
which produce multicolored can which are valuable during 
the Ml celebrations. 

-Warm, sandy, well drCed, and well aerated. 
n-A warm, well drained, location, sheltered from 

norther:n cold winds. 

+-Sweet potatoes are famous for their ability to sur- 
vive lia soil lacking its quota of xiatuxal plant food. However, 
they do best in the north in sheltered locations and under 
conditions where the natural plant nutrients are easily ava& 
a.ble. 

ing4"4u. 

the rpw-I 2”. 

uch seed-50 plants will fill 50 feet of row, 

inst~~ciians--SWeet potato slips are sprouted from 
SW& potatoes. These young plants should be set carefully. 
‘I’%@ shoots should be planted slightly lower than they were 
evidently grown in the cold frame and should be well gup 
plied with compost water, There are two common methods 
af growing sweet potatoes, the first is to dig in a liberal qua 
tity of mature compost humus before setting the slips clnd 
to apply an equal amount of compost humus as a side dress- 
ing after the plants are up. The second method requires that 
the total amount of humus be applied after tie plant tips 
appear. 

planting--May. 

msion planting--Sweet potatoes may be planted to 
w early spring crops, such as radish, lettuce, etc. 

don cropping--SW+ potatoes .may bs Plmkd -h 
the same rows with bush beans, pole beam, etc, 
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rypes-Nancy Hall, Yellow Jersey, Puerto Rico. Plants 
should be set out anytime between April 15 and July 1. 

Harvesting- When they are large enough for use in the 
kitchen, the roots may be dug. 

Storage--Sweet potatoes, after being dug, are best held for 
curing at a temperature of about 85” F. for about 10 days. 
The humidity should be high-90 percent. In this way, many 
injuries to the surface of the roots sustained during digging 
will be healed. After curing them, the sweet potatoes should 
be stored in a place having a temperature of about 55” F., 
and having a high humidity, that is quite damp, 

V’ield-100 feet of row should yield about 2 bushels of 
edible roots. 

ate-TJntil recent years, the growing of sweet potatoes 
was unknown in the northern states. Today, however, young 
plants produced in the, south are sent north in a condition 
favorable to the production of a good crop of tubers. 

So&-Swiss chard thrives on any garden soil containing 
natural mature humus. For best results, the soil !jhould be 
supplied with lime- about 50 pounds per 1,000 square feet 
of garden space. 
Locatic t+-Open, sunny, well drained. 

Fe~ilize+Along the line where the row of plants * is to 
stand, a small ridge of compost humus should be laid down 
and then dug in. The ridge need not be more than 3” by 3”‘. 
Well rotted manure may be substituted, if necessary. 

Soil type--Swiss chard belongs to the beet family. It r* 
sponds to the use of lime and the absence of great acidity. 

Depth of planting-l”. 

Width apart in the tow-8” to 12”. 

Distance between rows--1% feet. * 

How much seed- 1 packet will sow 25 feet of row, 1 ounce 
100 feet. 

Planting insttwctions- It is best to form a shallow trench 
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using the corner of the hoe. In this trench, place the seeds 
about 4” apart and cover with 1” of sifted compost hums, 
firm carefully. 

ate of lplanting-March-May; Latest date, June. 
cmiatfa cropping- Although chard succeeds it&f in 
g growing season, it is possible to plant the seed in a 

row of low-growing, quick-maturing p1aat.s such as radishes 
or beats. 

innin -If seeds are sown 4” apart, the plants may be 
thinned soon as ’ they start to crowd, until they finally 
stand 12” or 15” apart in the row. The thinned material may 
be used in the house. 

es-Fordhook Giant, 60 days to maturity; Rhubab 
ard, 65 days to maturity. 
rvesting-Only the outer leaves of the chard should be 

gathered. The inner, younger leaves should be allowed to re- 
main so that the plant will continue to grow and thus form a 
steady supply of valuable greens throughout the summer. 

Stomge-Chard may be kept producing through all but the 
most severe winters by covering the plants with a deep layer 
of dry straw, weeds, or similar material. 

ote-J3ecause chard is a member of the beet family, it is 
best to soak the seeds for 24 hours before planting. The seed 
should be soaked in compost water, that is, water which has 
beea pIlaced in a mntainer 2h full of sifted compost humus, 
allowed to stand for 24 hours, and then drained off. 

Soil-Light, pdrous, and well drained,, 

hXation~UMy ad open. 
FortiIize+About a Yi pound of sifted compost humus 
should be worked in around the roots of the plants when 
setting them out. Tomatoes respond readily to a mulch of 
compost humus placed around each plant upon the arrival of 
warm weather. 

Soil type--If the soil is excessively acid, ground limestone or 
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oyster-shell lime should be raked in before planting time at 
the rate of 75 pounds per 1,000 square feet of garden space. 

lanting--Seed: 95”; Plants: 1” deeper than the 
plant stood before it was moved. A 3” square of wrapping 
paper rolled around the stem of each plant so as to cover 
the stem at slightly below surface level will preveni. cutworms 

from doing injury. 
at in the ~~-36” to 48”. 

etvueen rows--48” to 60”. 

see&-lO$ packet of seed for 100 feet of row. 

instruetions- The hole which is to receive .the 
plant should be wide and deep enough for the roots to be 
we14 spread out. Enough water should be applied to secure 

roper contact between soil and roots. In warm weather, the 
oung plants should be protected by inverted baskets, etc. 

terhll -Except during excessively hot, dry weather, to- 
mato plants seldom require watering. 

e-For larger tomatoes, the plants should be 
or 2 stems and tied to stakes. The stakes should 

e about the thickness of a broomstick. They ‘may be smooth 
surfaced or rough finished. They should be about 6 feet long 
and driven into the ground 6” to 8”. 

lantinp=-Ma.Jdm& after all danger of frost is 
date, June 30. 

uccessioar pPanting-=Plmt early and late varieties. 

ypos-Earlima, 58 days to maturity from time of setting 
out the plant; Marglobe, ‘73 days maturity from time of set- 
ting out the plant; Ponderosa, 81 days to maturity from time 
of setting out the plant. 

Herves~~n~-=-Crop should be harvested before frost. 

Storage-Sound green tomatoes which form on the vines 
too fate to ripen, ,may be gathered, wrapped individually in 
pieces of paper, and stored in a cool, dark place. They wti 
ripen without light and furnish a supply of fresh fruit for 
winter use. 

B: 

.- : 
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&~-.-Sandy and not too rich in nitrogen. 

ocation- Cool-weather plant requiring a temperate climate, 
adequate moisture, and good drainage. 

rtilixor-Turnips require very little extra plant nutrients. 
ey are especially valuable to the gardener in that they will 

Ithrive on the plant foods left unconsumed by the spring crop 
which they are planted to follow. With early turnips, how- 
ever, it is best to dig in a liberal supply of mature compost 
humus, diluted with sand. if the soil is very clayey. 

o-Turnips thrive in relatively poor soils. However, 
est in a soil only moderat.ely acid. 

Ianting-ES1.y: $4” t0 95”; Late: %#. 

apati in the row-Early: 4” to 6”; Late: 6” to 8”. 

is:ane~ between rows-IS”. 

mu& seed-Qne packet of seed 50 feet of row, one 
ounce 250 feet. 

~~nti~~ instructions-A shallow trench should be formed 
using the corner of the hoe and the seed sown thinly, not 
closer than 6” apart, and covered with finely sifted compost 
humus about !@ deep. The seed should be watered and well 
Gmsed. 

atering-Turnips send down a taproot, to some depth. 
wever, they require plenty of moisture to mature their 

large roots. This she-uld be applied when necessary by giv- 
ing thelm a thorough soaking. 

ate ef planting -Usually considered m a fail crop, turnips 
may be matured during the coo2 months of early spring. 
Early crop: Just as soon as the ground can be worked; Late 
CTOP: From the middle of July to the middle of August. 

uccesoion planting -Late turnips are very successfully 
grown to follow any crop which matures before the end of 
July. A very good p1a.n is to look over the garden about this 
date, see how many rows are vacant, and plant turnips to 
grow using the plant nutrients left over by the crops which 
occupied these rows. 
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eedlings should be thinned to stand, at the most, 
not closer than 3” apart. 

urple-Top-White Globe, 54 days to maturity; 
57 days to maturity; White Milan early, 48 days 

-Turnips will withstand hard frost but they 
ested before the ground freezes solid. 

or storage, the turnips should be gathered and 
te in the fall, They ~,zay be then stored in a root 
in small pits built in- the garden. A very simple 

used to form a small pi.~ +I to dig a hole in a well 
place sticiently large to admit an apple or orange 

crate after the hole has been lined with 3‘” of dry straw 
weeds, etc. Fill the box with sound turnips, cover with straw, 

ace over it an inverted ‘00x of about the same size. 
r this structure with a foot thick layer of straw, and 
this place abcut a foot of topsoil, well smoothed and 

-100 feet of rcw should yield about 2 bushels of fine 
qua&y turnips. 

any gardeners have access to little streams where an 
ample supply of watercress may be grown without encroach- 
ing on the garden area. These little places should be taken 
advantage of to provide the kitchen with a liberal supply of 
valuable salad material.) 

atercress is commonly grown in a shaUow running 
&rem of pure water with a clean, sandy bottom 

m-Moist, shady soil, with plenty of water. Water- 
cress is often grown commercially by digging in leaf mold or 
compost humus over meadows below river level, planting the 
cuttings, and flooding them SufEciently with river water to 
promote their rapid and succulent growth. 

r--On ;3: sm,aU scale, it is advisable to fill pots or 
er receptacles with &ted, mature compost humus. These 

receptacles should be set in pans of running water, and the 
seed planted %“’ deep. Avoid the use of any k:ind of raw 



manure, use compost or, if necessary, sharp sand, with a light 
admixture of leaf mold. It is essential that the water supply 
be pure and suitable for drinking purposes. Any fertilizing 
material which is likely to contaminate the plants is to be 
avoided. 

-Watercress thrives best in water heavily loaded 
y of natural calcium. i 

the row-l 2Y 
sen rows-l 8Y 

rpch sea&-l packet of seed should plant 100 feet 
When it is not possible to secure seed, and seed of 

watercress is often scarce, it is very easy to buy a few bunches 
of watercress on the market and cause them to form roots by 
placing the bunches in jars of water. This water should be 
changed daily, and the plants kept in a cool, shady place. 

e stalks are thick with roots, they may be tran+ -. 

g instructions-Where a clean area or shallow run- 
ning fresh water is available, it is best to lay down about 2” 
of mature compost humus and stir lightly to mix with the 
stream bottom. Just as soon as the seedlings are well grown 
they should be transplanted in groups to their permment 
place. This plant grows especially well wh.en planted near the 
edges of running water that is supplied by springs which issue 
from limestone rocks. When once established in a clear 
brook, it spreads with great luxuriance. 

ate of planting--Seeds: March-April; Transplants: April- 
May. 

es-Watercress is still very near to nature. No speciaI 
have been developed, SO days to maturity. 

arvesting-Watercress is a perennial, aquatic plant. It $3 
frequently harvested quite early in the spring, and again in 
the cool of the fall. 
‘V’iel&=400 feet of row should yield about 100 large bunches. 
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undreds of thousands of gardeners in this country 
have made up their minds to grow fruits md veg- 
etables, flowers, and lawns without using pesticides 
and weed killers. They realize the danger of 
oison spray residues--how the problem can even- 

lly be more serious to mankind than fallout. 
ey have read about the death of children from 
ying with pesticide containers; they know how 

ird populations and Idlife have been bY 
iscriminate use of sprays. They understand the 

tility of having to make continually more lethal 
substances in order to kill the new insect genera- 
tions which have built up a resistance to the older 

es. They have no desire to pollute the portion 
f the earth which they own. They have made 
eir decision not to U.E poison sprays. 
Tn the next section, we w2.l set forth some of the 

methods used by organic gardeners to control in- 
sect damage. We do not include all methods for 
the simple reason that new ones are being devised 
daily, as often as one careful observer of insects 
gets an idea. You will learn the methods used by 
people who have successfully made the transition 

the separate gardening worlds of art&M 
and organic. While the way at times may have 
been confusing, their path has led them to a 
method compatible with their goals. 

Y~u’lll learn about some strange ideas that work; 
the skeptics will scoff-but that’s the role of skep 
tics, and we expect it. Organic gardeners and 
farmers have learned to be quite skeptical them- 
selves about the majority view on insect control 
methods, SO we’re not sensitive when the roles are 
reversed. 

226 
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The only thing we do ho is that the variety 
f control methods described the following pages 

show without doubt that poison sprays are not 
the answer to preventing plant damage by insects. 

onsider the warning of P?obel Prize Winner 
shua Lederberg of Stanford University: “ 

erican eats in the next 
t&n at least one 
were uever used 

rdener or farmer 
ho blithely sprayed this highly promoted ison 
ck in 1942 (when it was first applied to food 

s and entered wat il, air, and all living 
s) had half of the in his own 

iluted environment in 1956, and one-quarter of 
is still there today. at’s more, in 1984, on* 

eighth of that poison will be right there causing 
trouble. 

Since the mid 1940s when large~scale use of 
‘Chard” pesticides began, “something on t 

f a million metric &m.s of DDT have been dis- 
tributed over the earth,” estimates 
froth of the Institute of Biochemistry, Stockholm, 
Sweden. ecause of its p+xsistence, much of this 
poison remains in the environment an 
tissues of livin he concentration in- 
creases on the e natural food chain- 
amphipods (tiny sand fleas) contain approximately 
.014 ppm, the small fish that feed on them contain 
3.6 ppm, and coho salmon as much as 20 plxn. 

When accumulated poison reaches hi 
tions, damage to the organism results. 
pesticide residues present serious hazards to con- 
sumers. They simply do not deteriorate or dii- 



here is a close link between 

0 to 1,000 species, in@uding the beneficial 

wn species of insects-and one of people.) 
cat sprays as they are used today create an 

ne f’inal thought: Some people have trouble 
djusting themselves mentally to the idea of work- 

th nature instead of trying to dominate her. 
sect control, as described here, requires that the 

er must put more 
self of the notion that science has the 
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answer for every problem. We must realize that 
man has yet to make nature knuckle under to his 
will. We must adjust ourselves to working 
nature. Once that is done, the decisions, met 

ult to solve. 



ig step in any control program is knowing who the 
With a little practice, you can lem to recognize 

ame the signs and symptoms of c0mm0p1 pests. 
various chewing inects EM&~ their own patterns. 

es make tiny round ewils prUduce 
id angular openin (grubs) “skel- 

etonize” leaves, chewing eve g but the epidermis and 
v0ins. 

cause leaves to be yellowish, stippled white 
insects, as well as their brownish 

nt, can often be seen on the underside of folia 
ider can be spotted by yellowed leaves that are co 

underneath; whitish streaks mean thrips. 
curled up or cupped down, look out for 

eformed leaves may be caused by cyclamen mite; 
blotches or tunnels by leaf miners; round or conical pros 

usions by aphids, m , or gall wasps. 
The partial collapse dying of a plant, termed wilt, may 

result from a number of causes-very often nematodes or 
g-t-&S. 

No one would think of going out of his way to visit some- 
one who has a contagious disease. Yet this phenomenon 
occurs daily in gardens everywhere. The amusing hobby of 
keeping a “pet” diseased plant for anyone to handle should 

230 
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ot be tolerated; it is VWy 
a.rden is shown it an he or she kno 

$he trouble is, JWMe givin 
natural thing-tunx4 up 
aeath and later examin 

ecting the entire garden. 
a strong case for isolation and destruction of dis- 

A.11 gardeners should become health-minded and not 
worry tcm much about disease. If it cSmes, act ~~~rn~~~~ 

estroy the first specimen. 
are in sturdy health, because all 

arid are useless if the ~nd~~ly~ 

nglish authority, . R. Jams, in his b 
Vegetuble Garden. 



hen insect damage has been severe, organic gardeners 
e use of certain nontoxic sprays ranging from dor- 
6, pepper juice, Generally, even commerciai in- 

which are advertised to be nontoxic should be used 
y in emergencies (and then with caution) because of the 

ibility of upsetti the natural kahxx?, 
eiow we list som of the spray materials used from time 

y organic gardeners and which solved the insect 
roblenl for the1l.l. 

Used properly, a 3 percent miscible dormant oil spray is 
&ective against a host of chewing and sucking insects. 

ds, red spider, thrigs, mealybugs, whiteflies, pear psyUa, 
inds of scale insects, and mites fall before it. The eggs 

of the codling moth, oriental fruit tiy, various leaf rollers, 
ad cankerworms are destroyed. 

A dormant spray is applied to fruit trees before any of the 
uds open. Some gardeners make it a practice to use it on ~ 

al1 dorlilant trees, shrubs, and evergreens every spring, but 
this is rarely necessary ,if the plants have been organically 
grown for a number of years. Fruit trees, however, have 
many enemies, and dormant spraying should be a regular 
practice for them, along with a strict progr.am of sanitation. 

early spring, insects that hatch from eggs laid on piants 
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the previous fall can be readily killed because the shells of 
the eggs and the protective covering of hibernating scales 
become softer and more porous at this time. The dormant 
spray penetrates and makes a tight, continuous f3m over 
these, literally suffocating the organism to death, 

it will, of course, form a similar film over leaves and injure 
them, which is why it is applied only while -the trees are in 
a leafless state. Citrus trees, which do not shed their leaves, 
are given a very dilute spray, usually made with “white oils,” 

ly refined oils that present the least chance of foliage 

iant oil sprays have a residual effect, too. An oil film I 
overing the plant interferes with the successful establishment 

of any young insect3 that may hatch for several days after 

preparations of miscibie oil sprays are soid by aii 
supply stores, with instructions for dilution and use. 

also make your own, using a gallon of light-grade 
pound of fish-oil soap (an emulsifier) to a half 

gallon. These ingredienti are mixed together; hmqM 0~ 8 
boil, and poured back and forth from one container to an- 
nother until e’mulsified (thoroughly blended). Since all oil 
emulsions tend to separate into oil and water again, the mix- 

re should be used as soon as possible after it is prepared. 
ilute it with 20 or more times its volume of water for use. 
Sometime-s miscible oils are combined with Bordeaux mix- 

ture, arsenate of lead, or other strong chemicals to increase 
their tiseeticidal pohwer. These are definitely harmful to 
plants and dangerous to handle, and should never be used. 
Lime sulfur is also employed as a dormant spray. but it is 
intensely poisonous, will harm the soil and plants, and is 

rally less effective than an oil spray. 
is difficult to apply harmful amounts of a miscible oil 

spray. If too much of the emulsion is applied, the excess 
simply runs OR A tree should, for this reason, be sprayed 
all at o~cc, not one-half first (as when a sprayer goes down 
an orchard row), the other half later, after the first has dried. 
Almost twice as much oil would, in this case, be deposited 
where the coverages overlap, and this could conceivably cause 
damage on citrus trees, especially in arid areas. The drier 
and warmer the air, it seems, the more likelihood of damage, 
though probably quite slight. Always cover a tree thoroughly 
in one spraying. 
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Sometimes oil sprays are recommended for summer use, 
when the trees are in leaf. This is not a good practice as it 
can cause leaf bum and heavy leaf and fruit drop, as well as 
changes in the flavor of the fruit. The insects are destroyed 
just as effectively, or in some cases. more effectively, in the 
spring. 

In recent years, fruit growers in the northeast have been 
using superior, dormant oil sprays. These highly refined oils, 
safer to use later than the regular ones, are sprayed after 
some new growth has appeared in the buds, 

his later application is said to give a higher kill of, for 
% example, European red mites, whose eggs become increasingly 

re susceptible to oil as their hatching period approaches. 
ore mite eggs are killed with a 2 percent superior oil spray 

applied in the delayed dormant stage than by a 4 percent 
spray when the trees are still dormant. The delayed dormant 
stage of apples is said to be when about a 45 inch of ieaf 
tissue is exposed in the blossom buds. A 3 percent superior 
oil concentration will destroy many oil-resistant pests. 

- . eriv 

Discovered in 1943, ryania is a powder made by grinding 
up the roots of the South American plant Ryania speciosu. 
Although it is useful in controlling corn borers, cranberry 
fruitworm, codling moth, oriental fruit fly, cotton bollworm, 
and other insects, ryania has little effect on warmblooded 
organisms. 

The use of ryanis may not actually reduce the number of 
harmful insects prestnt, but it will protect the plant by mak- 
ing the pests sick enough to lose their appetites. Some species 
are not killed outright t’y it. They are induced into a state 
of “flacid paralysis.” 

We do not give an unquaiified recommendation for ryania, 
or other plant-derived insecticides. There are many organic 
gardeners who are proud of the balanced insect populations 
in their gardens, and who don’t need any other insect con- 
trols. Also, many people want food that -is untainted with 
any insecticides, no matter how mild. 

But there are certain problem plants that may cause YOU 
to lose all your crops to insects year after year-apples, for 
example. If you lose your apple crop to ihe codling moth, 
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u will probably go out and buy apples from trees that have 
C~PT sprayed up to 16 times in a season with the most deadly 
f poisons. Treating a few of your own trees with ryania is 
etter than eating store-bought apples. So we are reeom- 
ending ryania for those limited situations when you feel 
at you must give nature a helping hand. 
When using ryania against codling moth, purchase 100 per- 

cent ryania dust and mix it with water at the rate of about 
one ounee per 2 gallons of water, If you want a stronger 
solution, you can use 1%~ ounce per 2 gallons of water. In 

quantities, it is mixed at the rate of 3 to 4 pounds per 
gallons of water. About 5 sprays are needed dur3ng the 

season. Start spraying 10 to 14 days after the petals fall and 
continue at 10- to 14-day intervals until you have sprayed 

times. -men the second. brad of cdiing-m&Ii larvae 
give 1 to 3 additional sprays at lo- to 14-day intervals. 

our ‘county agent should be able to tell you when the second 
brood is hatching. .AII ordinary hand sprayer holding 2 to 
3 gallons of solution should be sticient for the small orchard. 

. 

otenone, sometimes called derris, is an insecticide derived 
om certain tropical plafits, derris, cube barbasco, timbo, 

and a few others. It is a c;ontact and stomach poison, often 
mixed with pyrethrum, and is of very low toxicity to man 
and animals. Like pyrethrum, it can be obtained in the pure 
state only from pet shops and veterinarians. It is a dustlike 

owder that is applied just lik.7 its more noxious cousins. 
en purchased in commercial d:~sts and sprays, rotenone is 

often mixed with synthetic compounds that may be toxic in 
varying degrees. Devil’s shoestring {T&rusiu virginiana) is 
the only native plant which contains rotenone. It is a com- 
mon weed in the eastern arid southern states, and its roots 
may contain as high as S percent rotenone. Rotenone can 
be safely used on all plants .and ornament&. It kills many 
types of insects, and also certain external parasites of animals. 

owever, it has little residual e&et, .and the period of pre 
tection it offers is short. 
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e buds, flowers, leaves, or roots of some plants can trC 
us as a safe meano of insect control. And you don? have 
to be a chemist ts t.2 an insecticide grower; in some -es 
merely raising the plants iii your garden is enough. 

For example, marigolds, asters, chrysanthemums, and re 
ed plants of the aster family are known to drive away Sam 

LiESeCtS. Cosmos, corespsis, and many herbs 
away. Scp plant a row of these colorful 
Ie patch; you’li get pest protection pluv some mar4 
for cutting. 

y old-fashioned ardens had their herb 
en door--not only r convenience, but sin 

were unknown in those davs, a sprig kept *the house free Q - 
“unir~ekome visitors.” ansy, .owing clcsely to the 
wall kept sut ants. 

riander contains an oil used in at3r ~.muls~~ 
s$kkz mite3 and cottsn a 

em, ball-iike fruit 

sage apple, or whatever y 
infested with roach 

chemists at the University of AJnbama. 
embers of the cum&it fxnilyl as pumpkins and squash, 

make effective fly repelknts. Here’s what to do. 

ruised %tmw around a room. If pla.me~I in quantity near a 
b,zyn, the animals are said not to be troubled with flies; used 
in a g~~~h~~use, the whitefly disappears. 

Two research62-s at the University of Califcmkia. IktfZi Ark 

and Jams ‘I’kxnps~n, have found that garlic is ZUI effective 
destroyer of many bacteria that damage fru&, vegetables, 
and IJU~:;. En their tests, they used diluted ga.rlic-cl~ve juice 
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e powdered garlic extracts, They also discov’ered that garlic 
s antibiotic properties for ilt least 3 years when stored 

stract of the research work of 
ompson entitled the “Control of Certain 

iotiss from Garlic.” 

The juice of garlic cloves (Al&m sativum 
well ca-tab organic solvent extracts of 

e volatile csmpaxzent of 

owmy mildew of cucumber, d 

ot of cucumber, and bacterial 

extracts of 
can rust were 

. ri 

safe insecticides at home, 
e plant in the nei 

the pest (the one that is troublin 
ite a few weeds are resistant. 
rider,, or food chopper, sav 

add an equal amount of water. 
soakings 
The 

to spray or sprinkle the plants I want ta protect. 
soakings apparently contain the organic substances that 

keep 
ia 

the plant from being bothered. As simple as this sounds, 
works very well.” 
Other gardeners, who have noted that the elderberry seems 
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to be always free of diseases and ir,sect damage of alI kimh, 
*pray their plants with a concoction of elderberry leaves. 
This method appears to be succe..sful in protecticg plants 
from insects =d disease. 

2;). JB. Fete, rti~~.: p~$hologi..$ zt ‘$ Irginia Polyte&mc In&i- 
me, says gh -:q.co fsi ~.wR, who h-i $ had trouble with ~LT=GC 
wcmld do well ta zy -. *tie mew li9.h x3ethod c;f contrc?l. Ha 
expla& that tobacco mot:sic ;s me c-f the older known dis- 
WXR. Jt is caused by a highly contagious virus that is sprad 
by contact. Little progress was made in its contr~A &ring 
the past 25 years, but, in 1958 and 1959, scientists found 
;hat the: use of milk in any form OR tobz~cco at transghnthg 
time wti greatly reduce Iossas. 

Two types of treatment have been used. The pIant bed 
GUI be sprayed 24 hours before puliing the plants with 5, 
gallms of whole or skim milk or 5 pour& of dried skim 
milk mixed with 5 gallons of water per 100 square yards. 
Or the grower can use whole or skim milk or a mixture of 
1. pozznd of dried skim milk to I gallon of water in which to 
dip his hands about every 20 minutes while pulling and 
transplanting plan@. 

EXuted milk will put a stop to the inroads made by tomatti 
mosaic virus, reports J. Newell, John Innes Horticultural 
IIlstitueiQrL libmlts cf t&.s, Newell mys, show that if milk 
diluted with 9 parts of water is sprayed on tomatoes at I% 
day intervals after transplanting, the plants will be practically 
free from virus. The tests were run on potentate tomatoes 
which normally are infected to an extent of about 95 percent 
with virus. Application of the diluted milk reduced infection 
to 5 percent. 

k milk spray has also been found effective agaiz+t one of 
the most dtiiruztive viruses of crops, sugarcane mosaic. 

Whole cow’s milk, sprayed directly on sugarcane and sor- 
ghum plants, prevents the destructive virus from taking a 
footing, Dr. Louis Anzalone Jr. of the department of plant 
pathology, Louisiana State University, Baton Rouge, explained 
in the Science News Letter. 

The virus is now controlled by the use of resistant varieties 
of plants, he said. But new strains of the virus are causing 



mage to same plants, and ether varieties of the 
4mme important if protected. 

ective inhibitor of 
t was cmnnx~~ table mitk be 
parts of an infective juice 

plant or used alone, it prevented infestation for some time 
after applicatbn. 

at the juice of sweet peppers will put up a w’ 
inst the effects of virus are presented by C. 

n in Scierzce, Tests uvhich have been run, M&ken 
says, show that the juice of sweet peppers infected with cu- 

b ic virus wili cause fin average of only 0.4 lesions 
El? onto the leaves of indicator hosts. This is come 

arIr=d to ! $0.6 lesions on the indicator host plsuts when 
directly with the juice from infected 

n another test, ?he juice from healthy peg 
to the j,uice of cucumber mosaic virus obtakcd from infected 
tobacco plants. When this was applied trP eswpaas, 7.9 lesions 
were produced. Tn cxmfrast, 220.7 lesions were produced in 
cowp~ whel: _ _ S+ untreated cuct,mber r.mosaic virus WB 
ap2Iied. 

Similar resu!ts WWL obtained with rk?z spot virus from 
tobacco and cuT=un$~er’, 2nd with tobacco etch virus. In all 
eases, the juice from si~tee: peppers seem&~ TV %ve the power 
of aImsst compleWy kthibiti-:g tbe g~wth of whatever virus 
it was tried on. 

In a California stildy, natural juices squeezed fr*om succu- 
lent plants have 2.2iyEs found to protect other pla,qts from 
viruses. They WQ&. sgains?, disease that is transm:tted by 
insects or wind. 

Plants suffer from a variety of ailments similar tc man. 
Viruses are one of t?ze mat common problems, seldom kill- 
ing the plants but s. 41 %ng growth and reducing fruit y&l&. 

The juices of sever11 varieties of plants have been extraercd 
and concentrated by ‘L2s. John N. Simons and Ronald Swid- 
ler of the Stanford Research Institute’s Agricultural Research 
Center in Menlo Park, California, and tested for virus- 
hhibiting effectiveness. The sprays were found effective 
against tobacco mosaic virus, potato virus Y, and several 



er viruses earriad b 

the plant so 
7hemicals swch as t 

transmissio 
not harmful to phnts, as 0 

cnls, arxi is probably 

. 

ematode is re 
is, but it’s a rare gardener who hl;las 

L ifky little worrns~s~~~et~m~ calle 
that burr::~ ia the soil and often suck their 

ri~w~~re states 

$5 1~ when he went to c 
to&>, ~qd been killed. 
he mk c som,e more te 

soil would kill some nematodes within 10 minutes. 
Strange as it may :ceem, sugar kills nematodes by drying 

them out. Here is the Department of A iculture’s descrip- 
tion of what hTtppens. Enough sugar is added ts the soil to 
produce a greater amount of dissolved solids in the soi! SO~I- 
tion than in the c,ell fluid of the nematode” Because liquid 
tends to move Prom a less concentrated solution Eo Sne more 
highly concentrated (osmosis), the bsd;: fluid moves out of 
the nematudes, and they die. as a resatit of dehydration 
(exn-iosis) . 

d%Ad tests confirmed the effectiveness of sugar in con- 
t~oX.:g nematodes, but the trouble is that the cost of the 
trzahnent is more than the benefits produced, except in the 
case of certain garden and greenhouse crops that are par- 
ticularly susceptible to nematode damage. Also, it was found 
that some plants don’t like sugar in the soil, and it has to be 



ut 24 hsurs after ~eatme~t. 
s discovery i3 that it 
inary substances can have a great effect 08 the s 
reatuz33 Bivkg ‘k4 it, ‘u’ a 

wipe out nematodes, what ca some of those fanc 
tAxmGx&s do to other creatures3 

ston, Texas wrote hs 
Shaver, an 
about the 

it through a cloth. Then 

cm my roses. 
Second: My vegetable garden is in the second year of 

organic gardep.ing so I still have lots cxf insects. 
worst trouble is with cabbage worms. I have tried aII 
the simple remedies ar.d nothing gets rid of them. 
determined not to use ~oisor! ys so I looked around 
fm somethtig organic to use. had sev,o,ral plants of a. 
hofz pepper that is so hot we can’t eat it. I gro-und up 
several pods of the hot pepper, added an equal amount 
of water, and a half slpoon of soap powder ts make it 



canned Several 

effective means 

heat, it necessarily the water, that el 
cause- thousands of dolIars in losses o 

Smifh and his group have reduced p 
dipping peaches in 120” F. water for 7 

for 3 minutes, and in MO3 . water for 2 minute. 
made sure that they were killing the right organisms, 
ey imxulated fresh peaches with both brown and 

hizopus rotq. Then they dunked a sample of the imxulated 
geaclrfx in 120° water for 7 minutes. 

After 6 days in a room maintained at 70° F., only a fcryrth 
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-water-treated peaches howed traces 
Icss than a t.enth shuwe brQwn, rut. 

eacbes were nmketable due to betb 

-water tre.atme& k effective even when lyou ea 
aches tMr bath until 24 hours or rnor~ after 

ne big advantage for ~JPXWXS in the new @eatmeat ir; 
thm’s rm residue pro&km, 

his fist-bath treatment on $trawb~r~~$, 
equip, and sweet gotatws. 

ruit scientists in other countries also ~~~~~e~t~~~ 
nt of soft fruits and ve tables, SW ith re- 

ustraliaa scientkfsts, ih ~a~~~~~~ar, 2x62 ~a~~~~ head- 
way against decay fungi by treatiug fmit with hot air. 



d-timer ome said to me, “If you Want to 
me bushes, just plant dumpy of chives 

ridiculous,” I thought at the time. 
cd’ it, the more I figured, These afd- 
why not try it.?” 

years ago, I purchased a few chnps of chive.s which 
anted in the me bed. As they ck~eloped, I separated 

em and spread more clumps through the bed and &so b 
side my rose climbers. 1 found that what be had told me is 

tely true-1 never have aphids on the rose bushes. 
rep the nei@&cxs on both sides of me 
e-s beW6en their mea. When the plant3 

begin to Mssomn, you cati cut them down, 
up again from the roots. However the pu.rp!e 

blossoms are quite attractive in the garden. 
The chives seme a double ~UQBUS~. Besides k~ping the 

aptids away, the tops ar6 really delicious cut up in salads 
and soups. However, to have them tender and young, you 
must keep the old growths and blossoms cut o~.T.-~EN 
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are 

peach borers fro kii% 
ow, pIants gfirlie 
Tilr rJn nPumaJa W.V”V S” CAAW w -ss yry pY”“*“*“. -e---- 

he learsaed this, but not one since using the idea. 
“‘We now have a IWN orchard started and have planted 

arlic arotid each tree,” writes Mr. Grant. 

r of Palmerton, nosylvania: 
lasted marigolds in my bean rows and did not have 
ectles to speak of, while my neighbors* 

the hiexicarn bean beetles.‘u 
plants were 

rdeners have report& OXI difTerent experiences 
Yvlth c1 wide variety of plants. III her book on Gardening 

~~~~~~~~ Poisons, Beatrice Trum Hunter lists the fohowing: 

%ant nasturtiums between fruit trees a3 well veg- 
ables to repel aphids; plant tomatoes Neal asparagus to 
ht off the asparagus bee&s; green b-3 near potat- 

against the Colorado potato beetle (in turn, tie p0ta.t~ 
eep the Mexican beetle from attacking the beans). 

you have trouble with potato bugs, ptant homradiqh 
between the potato FOWS. .’ . . ils’ you have ants in your 
kitchen, there is an old remedy. Plant spearmint, julip 
mint OF tansy near the kitchen wa%l. 

There are repellent flowers, espe&al!y in the aster 
family. Marigolds, asters and chrysanthemums Fepd 
some insects., Cosmos and coreopsis are also repellents. 
Plant them in the vegetable garden. 

Herbs are also capabte of providing other plants with 
added protection. Basil, anise, and coriander are a few found 
especially eff cctive. 

Of course, basic to any insect control program is a sound 
rotation schedule as we%% as good cultural practices. 



1anting a variety with high FeSiStliUC=, YOU call prevent 
ea.I of trouble right at the start. Much progress has 

y been made in this work, so when you’re checking 
cata.lo>lgs, be sure to look for such terms as immune or 

descriptions of plant resistance. 
aw, Agriculture Research Service Admin- 

&trator, rates the importance of resistant vtieties as follows: 
‘The ultimate answer (to the chemical re&due problem) is 
the breeding of plants that have natural resistance to ihsect 

Once you get to that stage, you just plant one 
d of ssd instead of another.” 

6;xample of breeding work underway is the attempt to 
develop cotton varieties that would starvesome costly insects 
out of fields by removing most of the nectar they relish as 
food, A comparison of one popular variety with a new se- 
lection showed that there were 7 to 10 tCme9 as many leaf- 
worms and loopers on the old variety as on the new onea 

S0metimes a plant is more likely to escape infection when 
it maiwes before the season of disease infection occurs, the 
way early maturing, potato varieties may escape late blight 
disease. Other times, the fact that a plant is d.mu$ht resis:mt 
can help increase its defenses against attack. 

The list of vegetable varieties, resistan? to one or another 
disease OF pest, is growing ah the time. TQ prove this, com- 
pare the latest edition of a vegetable seed catalog witfi one 
printed 5 years ago. In many cases, % to 4”i of the varieties 
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available today are resistant to a specific trouble. For in- 
formation on insect-resistant vegetable plants, check the seed 
catalog, visit the loca3 seed store, or urrite your agricultural 
college. 

Healthy growth is one of the best natural deterrents against 
both disease and bugs. It may be possible for a strain of 
corn to be developed which has low earworm damage because 
the ear is so tight that the earworms can’t penetrate. Or 

as squash) may be so tough that borers can’t 

1963 tomato varieties and breeding lines were reported 
at cllsuld resist leaf miraers. In recent years, tomatoes have 
en reported that resist spider mites, potato aphids, tobacco 
ZI. beetles, and whiteflies. The resistance reported to spider 

mites and potato aphids is in horticulturaI%y desirable liues 
that possess multiple disease resistanse. This IIzec.ns two-fur- 
one benefits for the gardeners who work with tomatoes the.; 
cm ~~~nd~e both insects and discace. 

T&y&sQ~g;,~~ ;.-- 8 ;&j&2$ St-b*“” ,+&s %W hzzn rtq,ci~ed among the 
erucifers+;Ctibtige, brocco%i, cauliflower, etc. Insects studied 
include the cabbage Iooper, aphid, maggot, and worm. Re- 
sistance to the &most destructive insect of beans, the MexLxn 
bean beetleT has a%so been reported. in some ca.ses, “near 
iF?‘lFlaWlify extsts,” rega+ding the potato leafhopper and snup 
and lima beans. 

The inescapable fact is that the organic grower has valu- 
ehle a%%ies, thanks to the ever-developing resistant varieties. 
find, in add&n to working with disease-free seeds and 
plants, there’s something e%se he can do-run his garden on 
soundly organic principles of annua% crop rotation plus strict 
sanitary practices in the fie%d. Here are 7 recommended 
garden practices which should keep disease either completely 
out of the garden or hold it to an absolute minimum. 

redslant varieties and se 

Study the catalogs carefully, and when you order a new 
species or variety, make sure it is disease resistant for your 
area. lcf you pay close attention to your plant and seed cata- 
logs, yorxll notice that this information is inc%uded in plant 
descriptions and genera% information. 



cr) vi 

your comgost a 
r in your gardening progxm. 

tedly don’t know all ahchit the many and sometimes sb 
diSCae$ We aI2 fi@3tin& we do know that soils with a 
harmu.s content enc&rurage the soil microorganisms which 
disease bacteria from fl~2 

trict adherence to planting by variety for your 
awa often permits plants to ake a crop before disc 

r becomes serious. 

Ire i Perin 

not to get the foliage wet, 
cut completely 

hg h the late aft n tends to spre 

aasi 

tay out of the garden wh;en plants are wet. 
us spores can be present ir, the moisture on 

OPI can be the prime infective agent by merely going down 
the rmv--spreading the disease by touching the plants as 
yuu go. 

r&i 

Clean up the garden at the end of the season and gag the 
vegetable waste into the compost pile where the heatin;;-up 
process will destroy the unwanted spores and bacteria. ‘%.u=n 
under the remaining residues to prevent disease and build 
fertility ‘for next year’s crops. 

our crops ts avoid monocwl~ure 

If possible, dorl’t grow the same crop twice in the same 
plot or row. Many important diseases, notably the nematode 
induced, can be checked by rotation. 

-h!fAWCE FRANZ 



s public worry over +e danger from poisonous 
up, pressure has also increased upon the 

lture to explore the area of 
eschner of California’s Citrus 

fines biclo@zal insect ~09x4 ax 

the practice of reducing the numbekrs of a pest by tbc 
use of natural agencies such as parasites, predators and 
diseases. The aim of biological controll is to achieve the 
Inlost practical means of pest control. The fundamental 
basis of such control is the fact that life in nature exists 
in a state of balance which is maintained by the com- 
petitive inter-action of various forces. However, man 
through his diverse activities frequently d&rbs this 
natural balance., often with disastrous results to his own 
wi\&-being. 

There are already over 100 inTects resistant to one in- 
secticide or another, contends P. R, Lawson, director of the 
USDA’s Biological Control laboratory at Columbia, Missouri, 
“and a few which are resistant to all insecticides currently 
avatiable. If you knock off all natural enemies also, you’re 
in serious trouble-” 

To pit insect against insect is to identify and encourage 
the natural enemy of a pest in order to help keep it under 
control. Another promising development is the synthesizing 
of “j wenile hormones,” substances similar to an insect’s own 
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insect larvae to adults and repro- 

another exciting area of research is the use of microbes 
ght insects. SO far, some 286 insect viruses have been 

isolated:. Unlike chemicals, but like natural enemies and 
uses are highly specific. A strain of V$~US will 
e insect and will harm no other form of life. 
station calling for reduction of chlorinated hym 

and, other “hard” pesticides hw prodded scientists 
on these new methods of control. The CO- 

laboratory, for instzrce, is investigating 3 types of 
One is the predatory insect such 
make quick work of aphids; an- 

ther are the tiny wasps (trichogramma), which lay eggs 
F in the egg or larva of cabbage worms. The wasp larva 

the e,~~zs of the cabbage worm until only a husk 
A thir:d control is viral or bacteriological. 

actzrial contrrri isn’t more widely used yet, partly because 
because of the way it acts. A worm 
r being sprayed with bacteria. But 
for 2 or 3 days before it dies. This 

can lead the farmer to think it doesn’t work since he’s used 
to keeing a strong pesticide curl 11p a worm instantly. “A 
worm killed by bacteria doesn’t die as dramatic a death,” 

on says, “but he’s just as dead.” 
e bug-eat-bug method of insect control is entirely rea- 

sonable. , It encourages a healthy natural balance in the 
garden, orchard, or park. It avoids more contamination of 
our air and food with toxic sprays, and prevents further 
harm to wildlife and pollution of the environment. And it 
actually costs far less. 

So that communities a.nd home gardeners can understand 
how economical the method is, and contrast it with the ex- 
pense of spray equipment and poisons, we emphasize costs: 
ladybugs, $6.50 a gallon, from 100,000 to 125,000 per gallon. 
Average gardens need only a pint or two for protection from 
aphids, mites, scale insects, etc. An adult ladybug eats 40 to 
50 of t.hem a day! Praying mantis cases, which hatch up to 
400 insect-and pest-egg-eating young each, currently sell 8 
for $3. ‘Wcbg~xrnrna wasps, 500 or more at a price of 
about $3, They come on a card because they are practically 
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of efkctive biological csntrol. 
land areas for a n 

;al.lons of ladybugs were dis 
,er 15 acres at a cost of about 75 cents per acre. Almost 

lete control was obtained within 48 hours after the IX- 
he 30 tenants who farm the land he manages wee 
with the results. “Why pay $2.50 per acre to 

mile sprayed when you can accomplish the job with 
orth of ladybugs?” Casper ahed. Why indeed? 
vbug has also accomplished the task of reducing 
ronally high population of pine bark aphids at the 

may Nursery at Watersmcet, Michigan. By no 
cans will it eliminate all insect problems in the garden. 

the aphids ur& its favorite food. Each ladybug 
to 50 aphids a day and will also feed on other 

cts, eggs, and !arva. The heavy-eating ladybug has sev- 
built-in pro&tion factors. Water will fsot wash the 

beetle 08 the plant. When other insects attack the 1~.3ybtlg~ 
she extrudes an odorous fluid detering the attacking insect. 

Many people are now using ladybugs as a control 61 flower 
yards, greenhouses, parka, alfalfa fields, cotton and 

rn growing areas. Nursery Superintendent Stuart Slayton 
states he is not only enthused with the contribution the lady- 
bugs provide for a better balanced environment, but also 
the reduction in cost by using this method. 

Praying mantises do their work too. And they are “a lot 
friendlier than a can of DDT,” says Edward S. Fisher, who 
raise the insects to control populations of other insects in 

is ,Billings, Montana yard. The mantises, which grow to 2 
or 3 inches long, will eat any insect they can catch, including 
waqs. Me started raising them about 5 years ago, purchasing 
eggs from a California firm every year. Fisher comments 
that Cfty cents worth of mantises is enough to last aU sum- 
mer. 

Among insect-disease weapons already showing dramatic 
results are the spore-type Bacillus thuringiensis (Thuricide) , 
which halts caterpillars and worms unpopular as major pests 
of several vegetable crops; milky spore disease (Doom), 
which controls Japanese beetles surprisingly well and is the 
reason that they are no problem in Japan; and the nuclear 
polyhedral virus, a potent stopper for the costly cabbage 
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of the most sucgessful and cheapest ways to control 
liens and farms is to get rny~~3~ of bifds to 
work. Sixty or more helpful s cks of birds 

attracted to help the 

States. These birds come with 
ere’s a list of the itlsects ~nsumed by 

Ants are relished by kinglets, tanagers, w 
creepers, nuthatches, titmice, barn s 

Ant eggs are a special delicacy for 
gnatcatchers, titmice, nuthatches, and bruF$ r; creepers. 
iders are said to be the delight of downy woodpeckers. 
evils, capable of doing five-hundred-m&ion dollars 

worth of damage an.nually. are devoured by tie lxs~tifd 
bluebirds md yellow-throated warblers whenever they 
are n~,ar. 

tale, minute sucking insects, make highly priz for 
the little ruby-crowned kinglets, juncos, and native 
American sparrows (not so-called EngEsh s 
oths would be the food most welcomed by 
if the birds were nearby. The scarlet tanagers, phoebes, 
red-eyed vireos, flycat~:hers, gnatcatchers, and barn SW& 
lows find moths of all kinds very palatabie. 

Millipedes (“thousand-legged worn&‘) bring great $y to 
the large fox sparrows. 

Leaf hoppers are an attraction for gnatcatchers, se~ral 
warblers, and others. 
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$+ixj of practical iden~~cati~n, we can cl 
e:nds as vagemians and s h~~vg, JTMBJ eaters. 

tie vegetarians are the all-seed (or other ife) eaters. 
rheir bdls are short, and fairly fme. spzUrCW5, 

eons, quail, bobwhites, mourning &MM few others 
1re our alLvegee3rian birds. 

f m0re importance from the standpoint sf iffziect cOnt.XA 
tre the meat eaters-birds which prefer to eat millions of 
asect life. A few birds prefer an &insec~ diet. They include 
lam swallows, swifts, house wrens, gnatcatchers, fly=tchers, 
?rown creepers, and som ral species of warblem. 
l’heir BiZZs are lnng and s t, E3r long and curved; or they 
nay be short and whiskered. ip~rwills a9d the n&&t= 
38 family belong to tin 

y of our most usef ds enjoy a mixed d 
20th many kinds of insects a;3 well as seeds and 
ife. Mixed-diet birds have fine, sharp bills. Tlhe finer an 
:maUer the beak, the smaUer the insect the insect egg, or 
$ant lice (aphids) such birds are able to reach and eat. In 
:his arty, n&y of the, enemies of plant life are destroyed 
Jefore they hatch; many are destroyed while they are still 
Young and have not had time to grow and devour much of 
the cultivated crops. There ‘are also thqse birds with long, 
strong, sharp, baring bills. Flickers, redheaded wmdpeckers, 
and downy woodpeckers can make a thorough search in deep 
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Perhaps beetles and caterpillars head the long list of fa- 
rorite insect foods for our birds; it is also possible that there 
se more of these foods available. Most gardeners and farm- 
;rs feel that there is a great abundance of these chewers and 
rawlers on all their crops during all of the granting season. 

In spring and summer, provide suitable nesting areas and 
brovide some suitable IlXiterhk3 for making nests, so the birds 
vill not have to carry materials far. While birds are very 
lesourwful, a few. strings, rags, hair, and feathers always 
lelp. Here are a few suggestions. 

IR is used by house wrens, nuthatches, brown cre-ep- 
ers, bluebirds, juncos, Baltimore orioles, indigo buntings, 
some warblers, some fmch, and others. 

RAGS, TWINEI, STRING are used by robins, mocking- 
birds, and Baltimore orioles. 

FEATHERS help house wrens, bluebirds, phoebes, titmice, 
chickadees, and others. 

UPRIGHT WALLS are preferred by chimney swifts and 
barn swallows. 

OLD TREES are the choices of woodpeckers, flickers, and 
chickadees. 

MUD is needed by robins, phoebes, wood thrush, barn 
swallows, chimney swifts, and grackles for nestmaking, 

BIRD HOIJSES help invite some birds. Bluebirds and 
wrens are attracted to man-made nesting boxes or houses. 
Certain types of bird houses attract chickadees, wood- 
peckers, purple martins, and the little screech owls. 
Robins prefer open sheds or shelflike places as building 
places. 

Most of the other wonderful’insect-eating birds prefer to 
build close to nature, but more of them will build near 
places where you want them to be if it is a safe place 
an2 has plenty of building material nearby. 

Another rule that is a very important one is provide water 
for the birds, especially near nesting times, so the parents 
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will not need to leave the eggs or the baby birds later in 
search of water. 

Also, you should provide water in places that are high 
enough for the safety of young birds when they are learning 
to fly, and for the older birds when they are weary from 
long flying. 

Hungry birds, such as robins, catbirds, and others, prefer 
wild fruits, so cherry trees and strawberry beds are given 
protection when shadbush, other berries, or Russian mulberry 
trees grow nearby. The latter has a pretty bloom and makes 
good shade. Raspberry and blackberry fruits will have better 
protection when mulberry, chokeberry, or elders grow close. : 
to them. 

Grapes are bothered less where wild black cherries, elders, )I 
or Virginia creeper grows nearby. . 

The secret is that birds prefer the strong-tasting wild fruits, 
berries, and other native foods f&l They eat the bland--’ 
tasting cultivated varieties when the wild foods are not avail- 
able or not plentiful. 

After a house, materials, and water, the fourth secret or 
ruIe for success in attracting birds is to provide feeding sup- 
plements, especially during the cold, hard winter. When you 
wish to provide a yeaGround menu as an added incentive 
for birds to come early and stay long, here are some tips to 
remember. 

BREiUI CRUMBS AND KITCmN BITS ARE RELISHED BY: 

cardinals brown thrashers 
chickadees robins 
catbirds house finches 
scarIet tanagers juncos, and others. 
mockingbirds 

BEEFSUEZTSATTRACT: 

chickadees 
titmice :i 
authatches 
~kobiis 

flickers 
king!ets 
warblers 
woodpeckers, and others. 
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ORANGE AND APPLE SLICES, DRIED CURRANTS, AND RAWiNS 
APPEAL TO: 

robins brown thrashers 
mockingbirds some finches 
cedar waxwings catbirds, a11 3. others. 

CRACKED CORN, AND SUNFLOWER SEEDS ARE SPECIALTIES FOR: 
cardiuals grosbeaks 
nuthatches gold!&xches 
cedar waxwings purple finches 
chickadees towhees 
Eitm ice redwing blackbirds, and others. 
juncos 

A MIXTURE OF MILLET AND HEMP SEED IS PRZZED BY: 
CZ.LTdilX3lS 
nuthatches 
chickadees 

use can be made of dried seeds of melons and pump- 
ins which have been used earlier in the year. Dried baked 

a-e always good; rolled oats are good; crushed egg 
are sometimes greatly relished. 

. s 
Here’s some advice on making your garden more inviting 

to birds by using certain plants. Be sure to include sunflow- 
ers, cosmqs, marigolds, asters, or California poppies. These 
will encourage marry weed-seed consumers to remain around 
your land. 

A hedge of multiflora or Rosa Rugosa roses, Japanese bar- 
berry hedge, bush cherry, bitter sweet, Michigan holly or win- 
terberry, highbush cranberry, bush honeysuckle, snowberry, 
and many other kinds of shrubs carry equa!ly good food for 
birds. A few mulberry trees will also prove more popular 
than your Gnest berry crops. 

Keep the biids in mind when you’re planting trees or speci- 
men plantings in the yard. Many attractive landscapiig trees 
will supply nesting sites for birds and often food as well. 
Sugar maple, often called “the aristocrat of all trees,” flower- 
ing crab, the nut trees such as Chinese chestnut, Russian 
olive, sand cherry, wild plum, and other fruit trees serve a 
double purpose. Junipers, mountain ash, and the hollies are 
a few other recommended plants for attracting birds. 
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On a larger scale, plantings of native shrubs are useful 
along field borders and fence rows. Some farmers in the 
colder areas of the United States have discovered that plant- 
ing asparagus and white clover between the last few rows of 
trees in a kshelterbelt cau keep pheasants from staM.ug in 

eriods of heavy snow@ 

-any insect-eating birds, sucl~ as hause wrens, bluebirds, 
rs, and purple martins, will use bird boxes. Place boxes 

rate elevations4 feet for bluebirds, 6 feet for house 
6 to 20 feet for flickers, and 15-20 feet for purple 
-=--on trees, poles, or sides of buildiugs near the gar- 

Khmer birds, such as the ruby-thrsated hummingbird, are 
ted to feeders of various types-red sugar water for 
ingbirds, suet and sunflower seeds for cardinals, spar- 

rows, grosbeaks, woodpeckers, and nuthatcha. Feeds are 
especially valuable irn. winter when the natural supply of food 
i!3 scarce. 

Most birds love to splash in smaJl pools of water. Small, 
natural-liooking pools about 2 feet in diameter and I” deep 
are ex~~AIent. If possible, the water should be clear, cold, 
aud slowly moving. Water which is slowly dropping from 
a slight elevation often works equally well. Almost every 
species which is found in the garden will, at times, make use 
of ‘bird baths. 

Mtbough birds are helpful ti controlling insects in the 
garden, they may also be troublesome, to certain types of 
plants particularly berry bushes and fruit trees. The follow- 
hg experiences of Kathleen Randall may oEer some sugges- 
tions to fruit fanciers whose trees are going to the birds. 

Everyme Ioves the songbirds in LU garden, and I am 
no exception. Wiiingly do X share my earthworms with 
the determined r&h, and my stiowers with the bunt- ~ 
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ing. When food is scarce in the winter, my bird feeder 
provides abundant feasts for all who come hungry. 

ut when it comes to the garden fruits, my attitude is 
charitable. Fruit trees were nurtured to provide food 

for my kitchen table, and the harvest from my berry 
bushes is for my freezer-not for those confounded 
birds! I have tried everything-short of getting a bun- 
gry cat-to detour casual and friendly birds from my 

of the harvest, but to no avail. aby rattles, hung 
e apple Itrex% to scare them aw only provided 

bythmic background as the birds pecked into the ripen- 

bird passing through the area paused to scax out 
The only way we could s&age enough for the 

amily was to pick the fruit when green, which did n 
compare in flavor with tree-ripened peaches, but whit 
at least were whole. Our cherry trees were covered with 

esecloth before the fruit matured. This the birds co 
red a challenge. Some ripped holes in the cloth an 

merrily pecked my fruit, while others ignored the hand 
cap to strip our trees bare. 1 was so angry with the fe 
birds taking more than their share that could not enjoy 
their melodious trilling in my fruit trees. 

The year the birds won our race in the strawberry bed, 
I decided to apply the old axiom, I’d obviously been 
unable to beat them, so there was nothing else left but to 
joirn them. It was the best gardening idea I have ever 

ut to work. 
Throughout that year, I contacted ornithdogists in 

our area. Books in our public library a.lso provided val- 
uable information. I found the county agent more than 
willing to help me “join” the birds, as well as nearby 
nurserymen. With all the insecticides being used indis- 
criminately today, we have precious few birds left. AU 
the specialists contacted were eager to help me arrive at 
a solution which would protect my fruit crop without 
harming the songbirds. 

The following spring, armed with my knowledge, I 



anted. The outcome was even better had ho 
or the past 3 yeu~, the birds have b happy 

the results-and we CJZ~ eat better. 
learned birds do nof prefer the 

fruits we humar~ enjoy. Instead, they like 
, sour, zxid, or aromatic fruits we tid distaste- 

ful. Only when these fruits are unavailable do the birds 
steal from us. 

birds can be lured away from orchards by se- 
i.ve plantings of ornamental trees and shrubs which 
only beautify our acreage, but also provide more dew 
able fare for our feathered songsters. Among those 

re varieties which grow almost aqFher5 in the 
States, and in particular where fruit tre,es are 

he wild cherry or chokecherry, serviceberry, dog- 
thorn apple, holly, mountain ash, hackberry, and 

erry are trees which not only produce colorful fruit 
t also beautiful blossoms in the spring. Among our 

es, I planted a mountain ash so the birds could 
erries in preference to our sour cherries. Since 

her&s-particularly our l cherry variety-were the 
most enticing to the birds, added 3 chokecherry trees 
in. the orchard for good measure. 

Among our 8 apple trees, we planted a &mood as 
as two Hopa crabs. The contrast of the 
pink blossoms to the pale blossoms of the 
Macintosh is breathtaking in the spring. 

sasive thorn apple was also planted here. 
In the shrub category, a nursery-compiled Iist was 

almost endless since practically ti berry-producing 
ushez~ provide food. chose the wild rose whose fra- 

grance I have always loved, also some June berries, bay- 
ries and elders h are successful in combatin 
it-stealing birds. blossoms of these bushes have 

encouraged pollen-laden bees---so nary for an ex- 
Blent fruit crop. 

a I 

erries from climbing plants are ornamental as “well 
as appetizing to the birds. Wild grapes surrounding an 

~_ 
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arbor assure a peck-free domestic crop, and bittersweet 
not only brightens any yard with its clusters of brilliant 
orange in the fall, but also provides delicacies for birds+ 

tersweet climbs protectively on the fence near my 
ing strawberries. The Virginia creeper- seen 

tbroGgkout the United States-4 another colorful orna- 
mental vine whose small clusters of berries are savored 

y the birds, while the vine provides housing for their 

are particularly sought by most native 
did not mind sharing my 

a seeds in my border plantin 
ed enticement from the fruit trees. The 

nd sunflower a.re just a few of 
annuals which reseed them- 

selves. 
‘hree years have passed since I have planted and, as 

rnamental trees and shrirb w larger, fruit losses 
e birds diminish in prop0 n. Last falJ our loss 

most negligible. 
tigh my original purpose in planting trees and 

shrubs was to lure the birds from fruit destined for our 
table, we received an unexpected bonus. Not only were 
the song s made happy and welcome, ut we added 
c010rfu1 stings which will continue to bea,utify our 
yard for years to come. 

Aside from birds, there is another, more prosaic but effec- 
tive insect eater-the toad. 

‘Frue friend of tbi= gardener, nearly 90 percent of the toad’s 
food consists of insects and other small creatures, most of 
which are harmful. In 3 mouths a toad will eat up to 10,000 
insects, 16 ercent of which are cutworms. Mr. Toad de- 
11ight.s on $1 and mole crickets. And golf course operators 
are aware of this fact. One southern club pays for a chil- 
dren’s Saturday movie matinee every spring. Price of ad- 
mission? A toad, 

be toad relishes other pests too. ‘Yellow jackets, wasps, 
rose beetles, spiders, ants, moths, caterpillars, flies, and squash 
bugs are aIll on its menu, In parts of Europe, toads are col- 
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and brought to market, where they are bou 
ultuxists. And before the advent of ixecticid 

ivm kept a few toads in the hc3use to eat cockroaches 
and other insect pests. 

s, like people, feel there G ~10 place like home, and 
assess a certain amount of homing instinct. So if you im- 
r-t yours from a distance, keep them penned 

so they can adjust to their new environment. 
rain, small toads can be found and collect 

ands, and around shallow ponds. 
ncourage toads to stay in your garden, set out several 
uses. These a easily made with clay flower ,pots 

eak a small hole in the side for a 
ev63al in&es in the ground, preferably 

own. Pn summer, you 
by turning on a yard light. 

Mr. Toad is s&k3m inte 

, and is frez behind. So it is 8~ or 

ate in the ground. 

Toad wag a bit hast 

a caaa of poison spray? 
-.tjEULAH WOODS AtLEN 



. 

ecp ants away by banding plants with tanglefoot. That 
ents insects from climbin up the plant. Iu home gar- 

ens, steamed bone mea3 has een found to discourage ants. 
ants persist, a pepper spray may make them think twice. 
hellac the exterior of ruined bark OT wood k~ nearby trees 

to take away their favorite habitats.) Tansy has been found 
to discourage ants. Plant it at the back door near the house 
foundation to keep both ants and Aies from the house. The 
dried leaves of tansy sprinkled about, in cellar or attic, are 

armless indoor “insecticide.” 

nrich your soil organically, as aphids detest plants grown 
rgaeically rich soil. &me gardeners have had succ~s 

y growing nasturtiums, which repel most aphids, between 
the vegetable rows and around fruit trees. However, often 
the nasturtiums themselves are plagued by the sm 
bean aphid. One of the best controls for aphids of any kind 
is to encourage (or buy) ladybugs which eat many times 
their weight in aphids. Also, try making a trap with a small 
pan painted bright yellow and filled with detergent water. 
The aphids will become attracted to the bright yellow color, 
alight on the water surface, aud trap themselves. Or you can 

265 
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trick aphids by placing some shiny aluminum foil around 
your plants so that it reflects the heat and brilliance of the 
sun. Aphids normally shy away from foil mulched plants. 

Bagworms are caterpiDarlike insects that get their name 
from carrying their baglike houses around with them. The 
bagworm moves freely with its bag, but fastens it to a twig 
with a silken thread whenever it stops to eat. These insects 
are eaAly removed by hand. Black-light traps are effective 
for catching the worms in their moth stage. Trichogramma, 
small parasitic wasps, are a natural and effective enemy. They 
are available commercially. (See more information and a 
list OE sources in the section “Biological Controi for the Home 

Encourage the beneficial praying mantises, which have 
been most effective in bean beetle control, to live in your 
garden. Also, plant your heaviest crop of beans for canning 
and freezing early, because those plants are freer of the pest 
tha.n late-season ones. Don’t forget to use interplanting tech- 
suiques with potatoes, nasturtiums, cloves, and garlic. Some 
gardeners have used a mixture of crushed turnips and corn 
oil to foil the beetle. 

. 

Create a strong alkaline area around the plants to deter 
the maggot by placing a heaping tablespoon of wood ashes 
around each plant stem, mixing some soil around with the 
ashes, and setting the plants in firmly. Protective canopies 
of polyethylene netting also prevent infestation by keeping 
the insects from laying their eggs in the young plants. In 
addiCon, practice general insect control measures such as the 
use of sanitation, rotation, and improvement of the soil con- 
dition. Laterplanting might be able to beat the cabbage worm. 
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rround your cabbage by cole plants such as tomatoes and 
e which are shunned by the cabbage butterfly, the parent 
the green worm. Further interplanting techniques include 

use of tansy, rosemary, sage, nasturtium, catnip, and 
sop, Friendly insects like trichogramma are available 
m commercial sources. Avoid using poison sprays which 

kill these and other most helpful insects. In addition, 
enaade, nontoxic sprays such as pepper sprays, sour milk 
s, and salt mixtures have been found effective. 

Perhaps the best control for caterpillar is the use of BuciL- 
lm thurringiensis. This nonharmful bacterial is eaten by the 
G~sects who become paralyzed and die in about 24 hours 

r control measures inchrde the use of sticky bands so 
the female worms, who are unable to fly, will not be 

able to crawl up trees and lay eggs there. You may wish to 
lace burlap or shaggy bands a.rou~~d the trees to attract the 

caterpillars and trap them. Those caught can be destroyed 
daily. Light traps are also effective. Encourage praying man- 
tises, and birds to live nearby. Trichogramma is effective 
against the tent caterpillar as well as the gypsy moth and 

Remove and destroy the brown egg masses 
from the branches of any wild cherry trees in vacant lots and 
other areas around your home. Every time a single egg mass 
is destroyed, the potential threat of 200 to 300 more tent 
caterpillars next spring is gone. 

This little black sucking insect can cause large brown 
patches in your lawn, and all but destroy your sweet corn. 
Chinch bugs thrive on nitrogen-deficient plants, so heavy ap- 
plications of compost will make your plants resistant and 
avoid much of the trouble. If present in your lawn, remove 
the soil from the spot, and replace it with 1% crushed rock, 
% sharp builder’s sand, and 95 compost. If they show up 
in the corn patch, plant soybeans as a companion crop to 
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shade the bases of the corn plants, making them less de&a 
ble to the highly destructive chinch bug. 

Place a band of corrugated paper around the main branche 
and trunk of affected trees. When larva spin their cocoon 
irG.le the corrugations, they can be removed and turned 

%imi;late loose bark from trunks and limbs where moths lik 
to hibernate. Trichogramma, tiny female insects, are helpful 
in biological control of moths. Also elective is a black-lighl 
trap which attracts and kills the moths during their summel 
sessions. One gardener suspended a container of molasser 
and water mixture in his trees to trap the moth. Ryania wil 
discourage the codling moth, and birds are effective natura 
controls. Woodpeckers consume more than 50 percent 01 
the eodling moth larvae during the winter. Don’t discourage 
them by saturating everything with viperous spray-can solu 
tions. 

Destroy overwintering borers by disposing of infested corn 
stalks. Plow or turn under the refuse or relegate it to the 
compost heap. Plant resistant or tolerant strains of com- 
consult your county agent for the best hybrids available lo- 
cally. Because moths lay their eggs on the earliest planted 
corn, it is generally advisable to plant as late as possible, 
staying within the normal growing period for your locality. 
Encourage parasites like the spotted lady beetle which eats 
the eggs of the borer on an average of almost 60 per day. 
Trichogramma is also a natural enemy of the corn borer. 

Fill a medicine dropper with clear mineral oil and apply 
it into the silk of the tip of each ear. Apply only after the 
silks have wilted and have begun to turn brown. Another 
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asier control, but not as sure, is to cut the silk off close to 
he ear every 4 days. 

Heavy mulching is a time-tested control. For bad infesta- 
lions, spray by mixing a handful of wood -ashes and a hand- 
ti of lime in 2 gallons of water. Apply to both sides of 
eaves. dishes, marigolds, and nasturtiums offer inter- 
$anting 

tworms chew plants off at the ground level. They work 
and hide beneath soil or other shelter &ring the day. 

le device for preventing damage is to place a paper 
:oU[ar around the stem extending for some distance below 
md above the ground level. Some gardeners get the same 
:ffect from using tti cans, with “electroculture” benefits as 
an added plus. Toads and bantam hens are natural feeders 
sf cutworms. Cultivate lightly around the base of the plant 6 
to dig up the culprit first. Keep down weeds and grasses on 
which the cutworm moth lays its eggs. Interplanting wi+Lh 
onions has been found to be effective in many cases. 

Traps have been an effective control for earwigs. Bantam 
hens feast on the earwigs and do a good job of eliminating 
them from the home grounds. Set out shallow tins of water 
which will attract earwigs so they can be destroyed. 

Clean cdture, weed control, and removal of crop rem- 
nants will ‘help to prevent damage from flea beetles. Control 
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weeds both in the garden and along the margins. Since fiea 
beetles are sometimes driven away by shade, interplant 
susceptible crops near shade-giving ones. Tillage right after 
harvest makes the soil unattractive to egg-laying females and 
will assist in destroying eggs already laid. 

Virtually every kind of bird has a craving for grasshoppers. 
Some eat the eggs after scratching them from the ground. 
Construct birdhouses and otherwise attract birds to your gar- 
den if you experience difsculty from grasshoppers. Grass- 
hoppers can be baited by using buckets or tubs of water with 
a light placed nearby. Because grasshoppers lay their eggs 
ia soil not covered with plants, keep a good ground cover 
to prevent egg laying in the soil. Turn the soil in the spring 
to a depth of 8 inches so the eggs will not hatch. Eliminate 
any weeds around garden margins. 

Perhaps the most important control organism is the “‘milky 
spore disease,” a bacterial organism that creates a fatal dis- 
ease in the grub. The disease is caused by a germ not harm- 
ful to man and is available commercially. Since the beetles 
are attracted to poorly nourished trees and plants, be certain 
your soil is enriched by the addition of plenty of organic 
matter. Remove prematurely ripening or diseased fruit-an 
attractive dish for the beetles. Eliminate weeds and other 
sources of infestation like poison ivy and wild fox grape. 
Some gardeners get efTective results by interplanting larkspur. 
Directions for use come with the product. See sources under 
““Biological Control for the Home Gardener.” 

Leafhoppers seem to prefer open areas, so plant your 
crops near houses or in protected areas to avoid damage. 



Protection Against The Bugs 371 

f’s also a good idea to enclose your garden plants in a 
heesecloth or muslin supported on wooden frames. Pyreth- 
um is an effective nonpoisonous contrul that can be dusted 
n tap of the plants. Keep the neighborhood clean and raked 
o that insects will be exposed to the weather, particularly 
luring the autumn. Avoid planting susceptible varieties. . 

Use tar-paper collars around the stems to prevent the flies 
Erom laying eggs on the plants. Place plants in irregular rows 
;o that the maggot is not able to tid them easily. In the 
zase of onions, this random technique often offers increased 
rote&ion to neighboring plants because the onion smell ty 

repulsive to many garden pests. Hot pepper spray is an easy 
and certain control, 

Wash off plants with a strong stream of water or use fir 
ee oil. Denatured alcohol can be used on house plants and 

may be successfti in light infestations. Cultivate or turn the 
soil for several weeks before planting to kill any grass or 
weeds which may be hosts. Also scatter bone meal to ward 
off fire ants which often carry individual mealybugs from 
plant to plant. 

These pests thrive in stagnate, very humid air, so try to 
give your plants good air circulation. Remove mites from 
plants by spraying forcibly with plain water, being sure to 
hit the undersides of the leaves. (Generally, spiders washed 
from plants do not return.) k 3 percent oil spray has also 
been found effective. Ladybugs are the mites biggest nem- 
esis, so encourage their visit to your garden. An onion spray 
has been found effective but do not use poison sprays as they 
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usually kill the enemies of mites and spiders but do not kJl 
mites themselves. Pyrethrum is a safe dust-type control and 
can be used both indoors and out. 

4 

osquitoes may be controlled by draining stagnant bodies 
of water or by floating on them a thin film of oil. While 
this may be somewhat injurious to vegetation, it is not as 
dangerous as DDT or other poisons. Often rain barrels and 
other containers with water become mosquito breeding places. 
Eliminate those from the home ground. Perhaps the best 
control in your immediate area is to encourage birds like the 
purple martin, just one of which will eat 2,000 mosquitoes 
a da.y. The praying mantis is also a natural enemy, Agri- 
cultural experiment stations have had some success with 
ushg a garlic spray. 

The consistent use of compost wiil virtually eliminate ne 
matodes. Avoid chemicals to exterminate them, as that will 
interfere with the proper functioning of beneficial soil organ- 
isms which tend to keep out all dangerous microbes and 
nematodes. Organic fertilization of infected pla&s induces 
the formation of roots and improves plant vigor, thus negat- 
ing the harmful elects of nematodes feeding on the roots. 
The most practical answer Lo the nematode problem for the 
average gardener is to build up the humus content of the 
soil and to interplant with marigolds, especially the French or 
African varieties. 

rer 

Protect peach trees by keeping the ground beneath Cr~:.:fn 
perfectly clean of grass, weeds, and mulch for at leas; LL foot 
in all directions to discourage rodents and other animal pests. 
This also enables birds to get to the young borers. Swab each 
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one of your peach trees with tanglefoot (a commerciahy avaii- 
3ble sticky xabstmce) before planting. The substance will 
catch the moths or the worms so that they cannot penetrate 
the materid or get into the bark, Planting garlic cloves close 
to the tree trunk has been found effective against the borer 
as has the trichogramma. 

el root maggots by applications of large quantities of 
eecbed wood ashes or a mulch of oak leaves if available. 

0 sure to locate your growing area away from members of 
family for at least 3 years. Maggots are partie 

to radishes, and some gardeners plant them 
to be discarded later. If infestation is heavy, 

the soil and feed it. Then grow a cover crop to be turned 

st control is to spray infected trees early in the spring 
a dormant oil emulsion spray. Ladybugs, available corn- 

erciahy, feast on scale insects and usually keep the-se pests 

axn$er controL . 

Snails and slugs tend to be noctumaL Take advantage of 
their nighttime habits by placing shingles, planks, boards, or 
other similar material in the garden to serve 89 traps. Each 
molting de&&y those which have hidden away there for the 
day. The bodies of snails and slugs are soft and highly sen- 
sitive to sharp objects such as sand and soil, and dry, slightly 
corrosive substances as slaked lime and wood ashes. A nar- 
row strip of sharp sand or cinders around a bed or border 
wii serve as an effective barrier against them as will a sptin- 
kling of slaked lime or wood ashes. Many gardeners have 
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found that setting out saucers of beer, sunk to ground lev&, 
attracts slugs by the droves so that they can easily be de- 
stroyede b 

The best control for sow bugs is prevention. Lo& for and 
eliminate hiding places in and around the home garden zrea. 

ake certain that logs, boards, and other damp place3 ‘sre 
diminated. Frogs, and poultry like to feast on sow bugs, so 
if you’re lucky enough to have some around, turn them loose 
on his garden villain. If not, discourage him wit& a light 
sprtiing of lime. 

Squash hue can be repelled from sq 7.’ : i + xher suscep- 
tible plants by growing radishes, nastur ~ . ..ad marigolds 
nea.rby. Hand picking at either the r _ ,, L l nph, or adult 
stage is ef&xtive in a small garden. Because the squash bug 
likes damp moist protected ‘tieas, he often hibernates under ._ 

: piles of boards or in buildings. By placing boards on the soit 
around your plants, you might be able to trap him and easily 
destroy the bugp Gvery morning. 

4 

Tomato hornworms may be hand picked and killed by 
depositing them in a small can of kerosene. On a larger 
&ommerciai scale, the tomato grower may obtain effective 
control from light traps, since the homworm must pass 
through the moth stage in its life cycle. If the back of the 
hornworm is covered with a cluster of small white bodies, 
do not hand pick. Those are par&t&s which will kill the 
worm and live to prey on othelrs. Trichogramma, praying 
mantis, and a ground hot pepper dusting all prove good con- 
W.S. 
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In the greenhouse or for indoor gardens generally, a plant- 
ing of Peruvian ground cherry (Nicandra physalodes) is a-n 
efIective white fly repellent. So is hanging fly ribbons on a 
stick. Outdoors, test for phosphorus deficieccy in the soil. 
Ladybugs are fond of white flies, too. Many gardeners re- 
move whiteflies from their garden area along with dandelion 
heads by using a vacuum cleaner to suck them up. In small 
greenhouses, improved air circulation by exhaust fans is also 
helpful. 

. ire 

Good drainage tends to reduce wire~orm damage, Newly 
broken sod land should not be uTed for the garden if other 
soil is available. If sod must be used, it should be thoroughly 
plowed or stirred once a -week for several weeks in early 

I spring. Stirring the soil exposes many of the insects and 
crushes others. Enriching soil w-ith humus will also improve 
aeration and reduce wireworm attacks, Plant radishes and 
turnips as a trap crop. 



PART V 



Vegetables must be picked at the psychological moment, 
at that stage in their development when they taste best to you. 
This is usually just before they go through chemical changes 
that convert sugar to starch and fiber to cellulose (wood). 
Many vegetables are picked too late. 

How can you know the right time? Taste them again and 
again until you recognize the size and appearance at which 
they reach their peak of flavor and aroma (which has a lot 
to do with the flavor of things). You will never know what 
thrills you have been missing until you systematically test 
your own garden products from the earliest stages of matur- 
ity to the latest. They vary in quality and flavor far more 
A*- - - you might believe possible. 



* w 

FVhy dig dL-m to cut it when it has a great, ‘thick, tough 
white butt that takes so long to cook that the tender green 
tips are a mush hy the time they reach the table? Butts have 
a strong flavor, too, and if there is any vitamin C in the tops, 
it has cooked away before the butts are done. Don’t wait 

ti4 *he stalks spread at the top, either. Cut the young shoots 
when they are 4” to 6” Ml. Clean and cook tenderly, then 
relax and enjoy a most delicious treat. 

Snap beans? Pick them when they are 4” long. Sliver and 
nibble them raw and serve in salad. Slice them once length- 
wise and cook gently in just enough water &I keep them from 
burning. Serve in their own liquor for maximum flavor and 
eat them with a spoon. (Peas, too.) 

Lima beans have superb flavor when picked while they 
;ue stilf green, before the pods fN out. Some people feel that 
they never get their money’s worth out of them at that point. 
Admittedly, they are hard to shell, but you’ve never tasted 
Bimas until you’ve known them young and tender. 

Pick your beans early and often, and you wiE be rewarded 
with a bonus-the bushes go on bearing crop after crop until 
frost. 

Nip them in the bud. Broccoli and purple cauliflower re- 
pay early cutting of the main head with numerous side shoots. 

279 
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or the fall garden, after first light frosts, they have no rivals 
*when it comes to bringing the season to a triumphant close. 

Enough has been said about the advisability of getting corn 
to the table with all speed after picking, but too many gar- 
deners still let it grow until it has passed the milk stage of 
sweetliaess and delight. Corn that has reached the dough stage 
l hard to digesh tasteless, and sours when canned. 

season starts with dandelions, and by the time you 
them they are already too large to please a gourmet. 
em before they are 3” long, wash carefully, and serve 

a tossed green salad, and you have the tastiest of spring 
Or cook them gently with a few evergreen bunching 

onions that have survived the winter in the open. After the 
flowers appear9 both are too tough and bitter for pleasant 

or spar&g salads, there are no better tonics than upbznd 
nd watercress, mustard, and roquette (garden rocket). 
sure to gather them in their “salad days.99 In their old 

ey willi fairly set your mouth on fire! 

This is another near exception to the pick-when-young re- 
quirement. It changes very little from youth to maturity. 

aut& the young fruit, and stu.8 or scallop the older with a 
chopped onion and a few tomatws, 

Lettuce comes in three types, iceberg for crispness, loose- 
leaf for vitamin content, and butterhead for delicious flavor. 
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It “‘shoots” to seed and turns bitter with age. Plant early and 
often for a constant supply. 

Spinach in its youth is a lively addition to the salad bowl. 
Later it improves with gentle cooking in a little water. It is 
not for the table after it has bolted to seed. Celtuce and New 
Zealand spinach and Swiss chard are reliable cut-and-come- 
again plants through a long season. The nicest leaves are 
the middlesized ones. 

Cabbage, if left too long, will crack or split, and it is defi- 
nitely past its prime when that happens. Savoy is worth 
growing for its delicate flavor and texture in the raw state. 
Red cabbage is a rare delicacy when served with a sweet- 
sour dressing of vinegar, honey, and oil. Young cabbage, 
carrots, onions, and turnips cooked together enhance each 
other’s flavor in stew, soup, or hash: 

Celery is all good at just about every age. The greenest 
lesves may be tough and bitter but may be used to flavor a 
multitude of dishes either fresh or dried. The green stalks 
have the highest vitamin content, but the whole plant is rich 
in iron and even the core of the root is good eating. 

Chinese cabbage is prime before the’ flower stalk develops. 
Some of the outer leaves are best discarded. Endive and 
escarole, too. All are at their most delicious combined with 
grapefruit in the salad bowl. 

. 

It turns to wood if it isn’t gathered early and often. Okra 
is a nice thickener for soups and stews along with other 
vegetables. 

. s 

Peas follow hard upon the heels of the asparagus early in 
June. They are never so good as when eaten raw as you 
pick them, young and tender, in the garden path. Some of 
my plantings never get past that stage, though I can some 
times salvage a few handfuls to serve raw in salad. Such 
peas never tid their way to market, and none are better than 
the tiny, smooth seeded, early varieties like Alaska and the 
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rench petits pois, Some of the later, commercial varieties 
have tough skins, are hard to digest at any stage, and are 
comparatively tasteless. Other wrinkled-seeded sorts and the 
edible-podded are as sweet as the little ones if picked in time. 
They have more body, and are more filling. Quality is recog- 
nized at every fair where canned peas are entered in com- 
petition. If you look carefully, you will see the blue ribbona 
on the cans of the youngest, tenderest, greenest peas. 

0 

ig and green, they are excellent stuffed or raw, but let 
hem turn red for the utmost in flavor-pimento styie. Here 

ps app exception to the “pick-early” rule. 

1 , 
l 

Have you ever bored into a potato hill, without disturbing 
the yet-green tops, and felt around for early tubers about the 
size of a golf ball? Wa3h and r~lC them in their jackets with - --I- “Y-a 
the last peas of the season or some young beans. Serve with 
chopped parsley and a little chopped mint, and admit you 
never had it so good. 

All root crops-radishes, turnips, carrots, beets-are best 
before they ever attain their largest size. Young and tender, 
they are ah delicious raw and a treat when cooked gently 
and just long enough to make them melt h the mouth. Young 
onions are more delicate in flavor than old ones and far more 
e2tsij.y digested. 

SaMy and parsnips haven’t a chance in the summer gar- 
den, but when you go out in earliest spring and pry them 
out of the half-frozen ground, they can taste like manna 
from heaven to the winter-weary tongue. After the tops start 

to grow, however, the roots turn &y and OGrky, and nutrient 
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a!ues go into the seed h.eads. Young salsify leaves are % 
pleasant addition to any salad. 

Bring them to the table in their tender adolescence. 
Squash, at its most delicious is eocozelle, caserta, no more 
han 6” long. Slice and cook it gently in oil until it is golden 
~FOWII, add a little water and simmer until done, for a reve- . 
ation of what is stored in it to tickle your taste buds. Or 
scoop out the insides and stuff with meat and rice and sim- 
ner in tomato sauce until cooked through. If any strting is 
left over, roll it in young grape leaves that have been wilted 
in boiling water. These have a delicate acid that is an excel- 
ient Gil for the bland flavor of the sq99ash. 

(Irate young Alagold pumpkin raw into a salad or into a 
lime, lemon or orange jelly. Young carrots are grand served 
in the same way. 

Cucunaiess (the long-greens) are best before the seeds get 

tough, whiie they are all green and not too long. 

‘These, thou-oughly ripened on the vine until plump and red 
all over, are aitogether different from the same fruit picked 
with green still showing in the skins. People who buy them 
in stores never know what they offer to the gardener who 
grows his own to perfection. D 

----VIRGINIA ~ON?LLIN 

In harvesting produce from some vegetable plants like 
peas, beans, and cucumbers, take care not to damage plants. 
Injured plants may dry up partially and stop producing fruit. 

According to ,B. B. Ezell, plant physiologist of the USIX4: 

Maturity is the primary factor affected by the time of 
harvest and this perhaps is more closely related to qual- 
ity and production problems such as taste, tenderness, 
yield, etc., than to nutritional factors. Nutrient content 
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is afkted in relation to tbe a 
fiber and to certain vitamins. 

ables are usually richer in vitamin C tb 
more mature ones. Other crops such as sweet potasoe~ 

increase in vitamin A values as the seamn advan=- 
igh humidity after harvest is iqxmant in pmemin 

pearance as well as vitamin C and probably at&x 
vitamins in leafy green wgetables. It k of 
tance than tem,perature. Lw temperatures 
but should not be low enov 

oduct, Low ternper~turw 
retaining qudity fa&.ors such as faste and 



en the housewife goes to market to buy greens for her 
she assumes that spinach is spinach regardless of ~a- 

conditions of growth, and time of harvestin Sbe 
ranted that a po of spinach or chard tain- 

one day is equal in ity to a pound on any Oth@r 
dless of time and ather conditions. 

animals, the farmer even assumes that 2 
his stock in the early morning is the equivalent to 2 

e Late afternoon. 
ctually these assumptions do r,& facts. 
nite differences in the amount of 9 pro- 

teins, fats, minerals, and of vitamins as well, may be Zound 
lants subjected to different weather conditions especially 

at and near the time of harvesting, or even in plants picked 
different times of day. D rences, which are particularly 

~~ti~~~~l~ in the Leaves, may be found also in planets of dif- 

e our knowledge of one of the vitamins, namely 
vitamin 6, studies were made by the Ugited States Publie 

ealth Service to determine the effect of age, conditions for 
growth, and time of harvesting upon the quantity of this sub- 
stance in edible plants. It was assumed that the amount of 
food in a pound cf spinach or peas might depend upon how 
old the plants were when the vegetables were picked, on khe 
age of the vegetables themselves, on the time of day when 
they were picked, and on whether the weather had been 

285 



286 The Basic Book of Organic Gardening 

prevailingly c1oud.y or sunny during their growth, particu- 
larly around the time of harvesting. It was found that light 
has a remarkable effect upon the accumulation of vitamin C. 
Seedlings sprouted in light contained, after 7 days, more than 
4 times as much vitamin C as seedlings of the same age 
grown in darkness. Plants grown in the greenhouse during 
May aad June in the neighborhood of Washington, DC., 
contained twice as much vitamin C as plants grown during 

er and January. In more northerly latitudes, it might 
expected that the differences at the 2 seasons would be 

even greater. However, recent tests with tomatoes conduc=ted 
at the USDA’s Regional Laboratory at Ithaca, New York, 
yielded differences in vitamin C values in tbe summer and 
winter months similar to those which had been found with 

es of plants at Washington, I). C. 
it from tbe shaded side of a tree has been shown by 
workers to have a lower vitamin C content than that 

ram tbe sunny side, and even in individual fruits, the sunny 
side has been found to have more than the shaded side. The 
changes in the amount of vitamin C in a plant under vary- 
ing conditions of sunlight as compared to shade are noticed 
first in the leaves, though later dif%erences ma)i be observed 
in other parts, even in the roots. 

Losses of vitamin C at night amounting to as much as 20 
percent of the total quantity, and possibly even more, may 
occur in some types of plants. Appreciable losses at night 
occur only when the temperature is high enough to allow 
growth to take place. Similar losses of the vitamin may occur 
also during the day, but the quantity thus lost is not readily 
measurable because the vitamin is manufactured more rapidly 
than i’t is used. So the net result is an increase in vitamin C. 

anufacture at a slow rate occurs at night, but its magnitude 
is difEcult to determine because the vitamin is lost much more 
quickly than it is made. These facts suggest that the vitamin 
C is used by the plant in the process of growth. Just what 
it does witb the vitamin is, so far, a secret with the plant. 
The evidence suggests, however, that it is used for some pur- 
pose in the growing regions such as in the .tips of the roots 
and stems and in the development of the young leaves, 

As a consequence of its own life processes, therefore, a 
plant starts the day with a lowered amount of vitamin C. If 
there then follows a succession of very cloudy days, and if 
the plant is growing rapidly, there tends to be a slow but 
progressive lowering of the amount of vitamin C. Compara- 



When To Harvest 287 

ble losses in the sugars and starches of plants under similar 
conditions have been recognized for a long time. Then comes 

t, s~~~&iny day. Iharked gains & the vitamin are to 
rved during the course of the day. Some types of 

lantg may, under these conditions, have more than 25 per- 
nt more vitamin C by late afternoon than at break of day. 
Ati interesting example of this variation in nutritional value 

related to time-of-day turned up in an experienm 
In sections of Italy where silkworm 

duction has been an important industry from ancient 
ice to gather the mulberry leaves, 

s, at dusk. These sericulturists have 
experience that leaves gathered at the end of the 

results than leaves collected in the 
of mulberry leaves have revealed 

is true. During the day, under the influence of sun- 
leaves become enriched in nutritive substances, not 
carbohydrates such as starches and sugars but also 

with proteins, fats, minerals and, prmumably, vitamihls, too, 
since vitamin C, for example, is known to be present in rela- 
tively high concentrations in mulberry leaves. Moreover, the 
protein of young mulberry leaves nearing fulI size has been 

und to be superior in quality9 quantity, and digestibility to 
at in well matured leaves. 
It seems strange indeed that one should have to turn to 

lowly worm for information on the subject of nutrition, 
actually little is known of the influence of “time-of-day” 
collection of food plants, or even of shading, upon their 

nutritive value to humans and to animals other than silk- 
worms. It is true that variations in protein and nonprotein 

itrogen have been observed in a number of types of plants 
arvested in late afternoon and evening in contrast to others 

collected in the morning. Just as in mulberry leaves, a greater 
qmount of starches and sugars is found in plants kept in sun- 
light than in those kept in shade, and more also in plants 
collected in the evening than in those collected in the morn- 
ing; but nothing was known until recently of the effect on 
variations in these different conditions on the amounts of any 
of the vitamins. It remains to be seen whether the amounts 
of the other vitamins in fruits and vegetables vary as does 
vitamin C with differences in light intensity, length-of-day, 
and time-of-day for harvesting. It seems probable that if 
differences occur, they won’t be so great as those of vitamin 
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e3, unless the vitamin in question, like vitamin C, is also used 
up in the life processes of the plant. 

Wkea the time comes to harvest fruits and vegetables, par- 
ticularly vegetables of the leafy type, due consideration should 
be given to variations in the amount of light. Present results 
suggest that for good vitamin C values, the harvesting of 
vegetables should not be done before midforenoon, say 10 
o’clock, after generally clear weather. It is preferable to bar- 
vest, if possible, after a spell of clear weather, or, if it must 
be dohe following cloudy days, collection should be made 
late in the day. Because of the tendency of vegetables, espe- 
ically those of the leafy type, to lose vitamin C on standing, 
it would follow that when weather conditions permit, vege- 
tables from the home garden should be freshly picked each 

-MARY E. REID, 
U.S. Public Health Service 

Marvesting Vegetables 
TTrn OF I-3ARvEST 

asparagus 

beans, snap 

beans, lima 

beets 
broccoli 

cabbage. 

carrots 
cauMl0wer 

day. 

Not until third year after planting when spears 
are 6” to 10” above ground while head is still 
tight. Harvest only 6 to 8 weeks to allow for 
sufEcient top growth. 
Before pods are full size and while seeds are 
about % developed, or 2 to 3 weeks after first 
bloom. 
When the seeds are green and tender, just be- 
fore they reach full size and plumpness. 
When 1% .” to 2” in diameter. 
Before dark green blossom clusters begin to 
open. Side heads will develop after central 
head is removed. 
When head s are solid and before t&ey split. 
Splitting can be prevented by cutting or break- 
ing of? roots on one side with a spade after a 
rain. 
When 1”’ to 155” in diameter. 
Before heads are ricey, discolored, or blem- 
ished. Tie outer leaves above the head when 
curds are 2” to 3”’ in diameter; heads will be 
ready in 4 to 12 days after tying. 



corn, sweet 

cucumbers 

eggplmt 

pe= 

Peppers 

potatoes 

pkbls 
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When kernels are fully filled out and in the 
milk stage as determined by the thumbnail test. 
Use before the kernels get doughy. Silks 
should be dry and brown, and tips of ears 
fUed tight. 
Men fruits are slender and dark green before 
color becomes lighter. Harvest daily at season’s 
peak. If large cucumbers are allowed to de- 
veloP and ripen, production will be reduced. 
For pickles, harvest when fruits have reached 
the desired size. Pick with a short piece of 
stem on each fruit. 
When fruits are half grown, before color be- 
comes dull. 
when balls are 2” to 3” in diameter. 
When stem easily slips from the fruit, leaving 
a clean scar. 
For fresh table use, when they are !#’ to 1” 
in diameter. For boiling, select when bulbs are 
about I?&” in diameter. For storage, when 
tops fall over, shrivel at the neck of the bulb, 
and turn brown Allow to mature fully but 
harvest before heavy frost. 
Delay harvest until after a sharp frost. Roots 
may be safely left in ground over winter and 
used the fohowing spring before growth starts. 
-They are not poisonous if left iri grolmd over 
Wit:&?& 

When pods are firm and well Clled, but before 
the seeds reach their fullest size. 
When fruits are solid and have almost reached 
full size. For red peppers, tiow fruits to be 
come uniformly red. 
When tubers are large enough: Tubers con- 
tinue to grow until vines die. Skin on unripe 
tubers is thin and easily rubs off. For storage, 
potatoes should be mature and vines dead. 
Summer squash is harvested in early immature 

d squash stage when skin is soft and before seeds ripen. 
Winter squuh and pumpkin should be well 
matured on the vine. Skin should be hard and 
not easQ punctured by the thumbnail. Cut 
fruit off vine with a portion of stem attached, 
Harvest before heavy frost. 
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nltabagas After exposure to frost but .before heavy freeze. 
tomatoes When fruits are a uniform red, but before they 

become soft. 
turnips When 2” to 3” in diameter. Larger roots are 

coarse textured and bitter. 
watermelon When the underside of the fruit turns yellow 

or when snapping the melon with the tiger 
produces a dull, muBed sound instead of a 
metallic ring. 

-Prepared by the University of Minnesota 
Agricultural Extension Service 

a 



Iate autumn, most gardeners, having t;l;-vested their 
crops, have entirely forgotten about their gardens; which will 
be something for them to think about again when the seed 
catalogs roll in next February. Actually, the gcti gardener 
should be devoting a lot of time to his garden in autumn. 

If you don’t believe it, turn to nature. What is she doing 
in her garden? She is putting it to bed for the winter, blan- 
keting it against the cold and the icy winds. If she has a 
garden in an open field, she lays down the grasses until they 
form a deep, matted mass, and she piles the dead stems of 
the higher plants on top to keep the grasses down. In the 
forest, she gently covers the floor with another layer of leaves 
and probably drops twigs and limbs on top; for forest trees 
are self-pruning. Look where you will, you will tid that 
*Nature is scrupulous in blanketing the earth against the rigors 
of the wintertime. 

The best time to start making a protective winter covering 
for your garden is long before the garden year ends. Ac- 
cumulate all the organic matter that you can find, from resi- 
due crop materials, manures, cut weeds, or outside products. 
The:1 lay down a thick mulch over the area to be planted to 
crops next year. All plant residues should be strewn over 
your garden for winter cover unless they are seriously dis- 
eased.. Otherwise, gather up the infected plant residues, com- 
post th.em, scatter the compost on the soil, and rake it in. 

If you would like to grow a soil-conserving cover crop, 
cultivate the ground in the rows or rake it over and sow rye 
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grass or some other quick growing, sturdy crop. You can do 
this between rows even earlier. You cau do it at the last 
cultivation of your corn. Little by little, you can add to the 
protective carpet, for that is exactly what the rye grass will 

rovide. At the same time, it will be making masses of roots 
at add humus to the ground. 

e sure to cut all weeds before they go to seed. The old 
“One year’s seeding makes 7 years’ weed- 

Use the cut weeds as mulch. Add any organic matter 
will rot-the trimmings of your celery, the outer leaves 
ur cabbage, the clippings from your lawn, plant stems 
gour flower beds, the leaves from your trees, and so on 
arided, of course, that the materials used are not dis- 

sed. Cornstalks cut iuto pieces are excellent to hold down 
leaves. Or a little earth can be scattered over them. 
on’t ever burn tree leaves. There is nothing you can use 

leaves are. Suppose 
leaves for mulch. 
few inches only. 

atever plant foods they secure must necessarily come from 
few inches of soil. And in those top few inches, much 

food may be exhausted, leached 
ut the tree leaves contain mine 

up from deep down in the earth. 
ough some of the minerals may be practically gone 

m the top IO” of soil, there may be abundant supplies of 
” below the surface of the ground. The tree 

aves will contain 
your garden and 

eventually incorporated in your soil, these leaves will help 
lenish the dwindlhtg supplies of minerals. SQ you see why 

leaves are es ciaUy valuable ifl your wigter mulch or in 

haps you carmot collect enou organic material to 
of your garden thoroughly n that case, you can 

ulch the areas which you want to be especially rich for 
your next summer’s crops. This naturally suggests that you 

uld plan your next year’s garden this fall. Then you will 
w where you will plant this or that vegetable next spring. 

cans may grow in very poor soil, but not all crops will. 
elons need a shovelful of good rotted manure under 
. Perhaps you can’t get manure. -It becomes scarcer 

each year. ut mulch or compost may do the trick for you. 
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The gardener cannot put back into his garden all that came 

out of it,, because he has to eat the potatoes, tomatoes, beans, 
and ~0~111, etc. But he can return the equivalent-and more, 
HIS $T~S qlippings may make up for what is lost in the bean 
crop; I&I weeds may offset 1~~s through C~.ITO~ culture, and 
so on. of the gar&ner will put back tiko hip soil, by com- 
posting, mulching, etc., ah that it is Ip-chsible for him to return 
to the ground, he may largely or w30lly offset the ZIJI.IIU~ 10s~ 

fant food. ]Hle can also add manure9 tree leaves, and a 
of other enrictig products. 

rom time to time, he may need to sprinkle a little lime on 
Yet he should be careful where he puts it. Some 

Flants not thrive in soil that has been limed. He may 
~ec.3 to apply ground phosphate rock, potash rock, and 

limestone instead of only lime. 
though your soil is the primary interest in caring for 

yxx garden iu the autumn, there are many adjuncts to YOU-T 
gardening that also need to be considered now. Tools should 
be carefully cleaned, oiled, and put away. AU broken or 

implements, etc., should be mended or replaced. 
ises should be rolled up and stored in a dry place. 

Your complement of bean p&s, tomato stakes, and other 
similar pieces of equipment should be made ready for spring. 

or when the spring rush comes, you will fmd it diiBcult to 
repair jobs. Digging, planting, and cultivating wti keep 

you more than busy. If there is anyone who needs to take 
time by the forelock, it is the gardener. And the best time 
to do it is in the autumn. 

-LEWIS Es. TISEISS 

Coring 

Gather all the rakes, hoes, spades, and other small tools 
which YOU won’t be using until spring. Clean them well and 
paint with oil. Then hang them on the wali. If you have no 
reguhr hanging place for small tools, you can make one 
easily, using pegboard available at most hardware stores. 

care of power tools necessitates a little more work, 
ht it will be rewarded with longer life and better operation. 

OUQW these steps in winterizing power reel and rotary mow- 
ers, tillers, and shredders. 
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1. Check the manufacturers’ booklets which came with the: 
machin 2, as they will give very specsc directions. 

&connect the lead-in wiie to tke spark plug to preyzent 
rous accidental starting. 
tke gas tank completely. 
the dirty oil.” 
off all matted clippings, mud, and other material 

from all. parts of the mackine. Us wire brush, e>;pe- 
cially underneath rotary mowers. aint the underside 
of the rotary mower with oil. \ 

6. Using a kerosene soaked rag, wipe off excess grease and .:I 
oil from drive chain, flywheel, axle, wheels, etc. 

7. Remove air cleaner and wash upper part with kerosene. ;( 
8. Put a few drops of light machine oil on all drive chains. 
9. Using a grease gun, grease all lubrication points on tie 

(I 
1 

power appliance with heavy lubricating grease. / 
IO. Tighten alI nuts, bolts, and screws. 
IL 9 I Clean off rust spsts witk emery cloth and touch up with 

good quality paint. 
2. Sharpen and clean cuttiug edges of attachments. 

4 3. Ckeck rubber tires on power units for cuts, nicks, and (I 
groper air pressure. 

14. Refill crankcase with clean oil. - 
IS. Remove spark plug. On your next visit to the gas sta- 

tion, have it tested, cleaned, and checked for gap size. 
Then replace it. 
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e Front 

There are still a few people around in favor of conserva- 
tion who talk about banning DDT, but spray DDT and worse 
in their own gardens. Perhaps they don’t read the label on 
the spray cans and therefore don’t know what it is they are 
using. More likely, they are still prisoners of the insect- . 
hysteria reflex that grips a large percentage of people. Com- 
pulsively, they go after any bug that strays into their range. 
Also compulsively, the people who broadcast persistent poi- 
son& around their homes haven’t yet learned that it is possible 
to share both living space and some of our food with the 
insects, and still be happy, content, and fluent. 

YOUF garden is now on the front line of the pesticide battle, 
for several reasons. First, your garden is where you live, and 
if you arti spraying persistent poisons, you are creating an 
impure environment at the place where such pollution can 
hurt you most. Second, we’ have the chemical people on the 
run because for the fist time the facts about the harm of 
chemicals are making an impact at the high levels of gov- 
ernment. PoliticaPj, your garden & +&e grass roots of a cha-in 
of Siuence that leads right up to state capitals afid to Wash- 
ington. Just as each vote counts in an election, what you do 
in your garden has an impact on our national pesticide pol- 
icy. As long as DDT sells in the stores to individuals who 
‘we willing to spray it where they live, the chemical industry 
can make the very strong point that people obviously want 
persistent poisons and want them right at home. A drying-up 

.of the small-package sale of persistent pesticides would be 
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the strongest possible vote NISI favor of a pure American en- 
vironment. 

Conservation organizations now recognize that a big battle 
in the pesticide war is being fought on the home front, and 
they are trying to encourage ah Americans to take a closer 
look at their pesticide purchases than ever before. Home 
pesticide sales amount to about a quarter of a btiion dollars 
of chemical industry volume each year, and that large seg- 
ment of business is very profitable to the chemical corn-- 
panies. The DDT and other insecticides sold to farmers are 
often moved at cut prices because of stifE competition and 
large-package sales. But the dribs and drabs of poisons sold 
to home gardeners command premium prices. The USDA- 
long a close fsiend of the chemical companies-realizes the 
economic and political consequences of a home-garden revolt 
ag5nst DDT and its relatives, and is mounting a high-pow- 
ered public reiations campaign to get gardeners to “read the 
label” on insecticide containers. The phrase “read the label” 
is to some extent a nice way of saying “keep buying ~~SOIIS." 
The USDA could and should be teaching gardeners how to 
get along wifhout poisons. If you want to read the label, 
that’s O.K. But for heaven’s sake don’t take that stuff home 
from the store and spray it all around where you live. Why 
poison yourself? 

Further, do not be misled er lulled by halfway measures 
that the government may take. Xt does no good at all to ban 
the use of defoliants by homeowners while permitting state, 
county, and federal authorities to continue ustig deadly poi- 
sons along highways, in parks, and agriculturally. The battle 
against such poison is just that-a battle. We are a.lI in it, 
whether we want to be or not, The choice of being a victim 
or a fighter is up to you. 

One conservation organization that is very aware of the 
pollution battle being fought in gardens is California Tomor- 
row, a nonprofit group that publishes the attractive magazine 
Cry California. The Summer, 1969, issue was devoted en- 
tirely to “The Poison-Free Garden,” and hopefully had an 
impact on growers in California, which is a highly chemical- 
ized state. 

“Every man can be a practicing ecologist; the hard pesti- 
cides can disappear from our backyards,” says an editorial 
in Cry California. “‘And the word that they must be banished 
-and that they can be, without disturbing much of anything 
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except the poison industry-will trickle upward to our legis- 
Lk&UWL” 

ditor William Bronson explains the CaGfornia Tomorrow 
rogram ih more detail9 and his words are worth quoting at 

length. 

We are not denying that we have pests that many 
people can’t abide or that it takes a number of different 
poisons to control them all. But much of the presumed 
need for these compounds has been generated by skillful 
advertising which preys on fear and ignorance--fear of 

things and ~Qnorance of the essentially simple 
of successful gardening. 

s something each of us can do. We can, right 
BIOW, give up buying hard poisons for home garden use. 
w a world that seems sometimes beyond control, you can 

draw hope and inspiration from the simple personal act 
f forswearing the use of DDT and all its evil cousins in 
LX gardens. You simply do not need them. And don’t 

think your voice, by your action, will go unheard by the 
bodies politic or the industry itself. You will be pinch- 
ing the latter where it hurts most. 

It is a happy experience for us organic gardeners to see 
conservation organizations like California Tomorrow push- 
ing the essential idea of poison-free gardens. Right around 
our homes is where the action is, and the sooner more people 
realize it the faster we are likely to get a total environment 
that isn’t contaminated with persistent pesticides and other 
chemical hazards. When a lot of people start thinking and 
acting alike, things begin to happen. 

Millions of people who never used to worry about the 
natural world very much are now forming the opinion that 
the land and the water and the air have a deep and signi&nt 
value when they are pure. It’s time for all of us to use our 
gardens as a means to tell everyone that a pun3 environment 
is something that we can all have, especially around our own 
homes. YOZU garden is on the front line. 

-ROBERT RODALE 



Because people are beginning to think organically, because 
ey are beginning to see their true place in nature, we car 

DOW da many organic things we always have dreamed abou 
but thought were impossible. 

Here ,are a few examples: 
Dr. Bargyla Rateaver of San Francisco long had a de& 

to teach organic gardening. over a period of months shi 
asked for the support of several colleges, junior colleges, 
even county school districts, but was turned down. More 
recently, she took her plan for organic: gardening classes to 
the University of California and was accepted. NOW she has 
150 students, and 50 of them are getting academic credit for 
their work. Dr. Rateaver is planning to expand her class 
schedule ‘and even to set up an extension course for “urban 
gardeners,” who wi!J be shown how to grow things organ- 
ically in cans and on apartment rooftop. I’m sure that in- 
terest in classroom studying of organic gardening will con- 
tinue to grow because many people are thinking ecologically. 
And ecology leads right mto organic gardening. 

Another example: Have you ever thought that your or- 
ganic plans were frustrated b; neighbors who are spraying, 
and who are allowing their spray to drift on your garden? 
Now, chances are those neighbors are anxious to quit the 
hard-spray habit, and are looking for advice on how to gar- 
den organically or even on how to dispose of their unwanted 
poison packages. Qrganic gardener Mrs. Pamela Welton of 
Port Coquitlana, British Columbia, recognized the problem 
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safe disposal of unwanted pesticides and decided to do 
about it She and her husband organized a pick- 

campaign, which was highly successful. Here is the story, _ 
her own words. 

We got coverage from two TV’ stations, and although 
our two major newspapers were on strike, we got excel- 
lent coverage from 4 smaller newspapers. We also got 
excellent cooperation from most of the managers of the 

upping centers where we had our trucks parked. One 
ardware store gave us their entire stock of DDT, and 

one of our large department stores sent two cases of it 
om their warehouse. 0f course, we still have a long 
ay to go, for many gardening centers and hardware 

s are still selling it, and are urging customers to use 
T and al.l other chlorinated hydrocarbons. 

VVe got approximately 6 pickup trucks full of pesti- 
and judging from the prices on these packages, 

represented many hundreds of dollars. The reaction 
e people bringing them in was one of relief at being 

able to get them out of their basements. 
There was one amusing incident. An old man arrived 

with a cardboard box full of assorted pesticides, and 
handed them over to one of our volunteers. A few min- 
utes later a y zunger man raced up, saying he was the 
son&-law, and that the old man had cleared out his 
baseme& without his permission. He wanted the pesti- 
cides back! After some discussion, he left-empty 
hauded. 

According to a newspaper report Mrs. Welton sent along, 
the chemicals were taken for storage at the Department of 
Agriculture office at aoverddale, and hopefully will be burned 
“%y a high-power incinerator at 2,GOO degrees Fahrenheit.” 

hope that the buruing will indeed get rid of them safely. 
Our County Agent, Glenn Ellenberger, recently testified to 
the Agriculture Committee of the Pennsylvania Legislature 
that he wasn’t sure that there is a good way for homeowners 
to dispose of pesticides. Ellenberger is planning a pick-up in 
the Allentown area for gardeners who want to get the chem- 
ical monkey off their backs. yet he is puzzled about what to 
do after he gets the chemicals. But he is planning the pick-up 
anyway, and hopes that it will succeed and be copied by other 
counties in the state. 
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Chemical gardeners have gotten the message that pesticide 
cati be dynamite in their hands. Ellenberg said at the Agr. 
culture Committee hearing that “The hobbyist does mor 
damage per acre than farmers. They use 5 to 6 times a 
much as farmers. They are in a hurry. They don’t plan i 
program.” How true! And how harmful much of the home 
garden spraying has been to our environment1 

Gardeners are now willing to change, though. If we or- 
ganic gardeners will tell them how simple organic methods 
are, they will listen and will use those methods. The hearing 

referred to above was for the purpose of seeking advice on 
a proposed state bill to license all people who apply pesti- 
cides, such as farmers and exterminators. I sat in the hear- 
ing room all day listening to testimony from chemical sellers, 
farmers, ecologists, and spray applicators. It W&S fascinating. 

ow daerent now is the general attitude toward chemicals 
tharr it yas 20 years ago! The chemical suppliers and users 
are now on the defensive-constantly trying to justify their 

ection for poisons. They are in a false position, but still 
have strength. However, I got the definite impression at that 
hearing that if we do a little better job of educating and 
demonstrating the effectiveness of organic methods, the “im- 
possible” will be within our grasp. 

members of the PenusylYrania Agriculture Committee 
heard about organic farming, I am sure, but they 

didn’t quite put two and two together and realize that the 
acknowledged impending bankruptcy of chemical-farming 
concepts is literally forcing everyone to at least move toward 
organic methods. They realiz~.b +&at many farmers were in 
trouble because sprays are less effective than they used to be 
(insects develop resistance) and because the harm that 
poisons do to the environment is becoming more clearly 

own each year. But I don’t think these fine men quite 
gathered that the people who want a pure environment also 
want pure food, and that the end of-au era of farm poison 
will lead to a new era of farm purity. 

We have to explain these basic organic truths to the people 
who lead us, and who are faced with making decisions that 
will change the quality of our future environment. I testified 
to that committee in the afternoon, bringing in a bag of or- 
ganic vegetables from our storage house. Plunking down a 
cabbage, turnips, beets, and carrots on the hearing table, P 
presented graphic proof that food can be grown without 
pesticides. Perhaps even more important, I read off the rec. 
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ds of yields of feed. grains from the Organic Gardening 
erimeutd Farm, showing that for almost 30 years we 

ave produced as much grain as the average production for 
3ur di.strict-but without the I.E& of any chemical fertilizers 
ar pesticides. Another farmer also testified that he cou!d 
pow alfalfa very well without spraying for spittlebugs. Hope- 

that kind of testimony will continue to mount in vof- 
efore our legislatures and congress. 

we can do the impossible if we keep trying. A crucial 
ossible” task may be convincing the American house- 
consumer that small marks and insect bites on food 

e signs of purity, meaning that the food hasn’t been 
The vegetables I brought to the hearing as evidence 

weren9t marked, but many commercial growers are hesitant 
growing fruit and vegetables organically because they 

can visualize a whole crop lowered in value by supeticial 
sect markings. Yet not all insects are dirty. Some are, in 

act, much cleaner than the residues of insect killers which 
em use to try to keep the bugs ofi. 
e must not let ourselves be limited in our horizons by 
concerns about limits. fn a world changing as fast as 
is now, the limits are changing too. 

id you realize, for example, that we organic gardeners 
farmers have a much clearer understanding of the real 

problems of living today than almost any scientist or “expert” 
can name? By wanting to live in tune with nature, by 

mg 10 produce pure food, by returning our wastes to the 
SO& we have involved ourselves intimately with the natural 
world. Scientists today tend to be so specialized in their 
studies and expertise that they seldom understand clearly 
what other scientists are doing, and are even further removed 
from lthe actual conditions and problems of Iife, &I a broad 
sense. 

We organic gardeners are more ecol~gicxii than ecologists. 
I ti indebted for that revelation to a little publication called I ti indebted for that revelation to a little publication called 

rth People News, published in Logan, Utah. “The current rth People News, published in Logan, Utah. “The current 
myth myth among a majority of scientists is that ecology is a among a majority of scientists is that ecology is a 
science and that their practice of it as ‘ecologists’ is what science and that their practice of it as ‘ecologists’ is what 
ecology is all about,” ecology is all about,” says Ron Warnick in an article titled says Ron Warnick in an article titled 
“The Fallacy of Ecology as Science.” He says that ecologists “The Fallacy of Ecology as Science.” He says that ecologists 

ha;e constructed valid ecological descriptions of the 
world as totally interrelated, but they don’t feel them- 
selves to exist this way. Their feeling of objective iden- 

have constructed valid ecological descriptions of the 
world as totally interrelated, but they don’t feel them- 
selves to exist this way. Their feeling of objective iden- 
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tity is alienation from the world rather than intc 
ce with it. They look at it and describe it oh 
t never become a part. Consequently, scien 

ecomes just another way to manipulate a separate 
as if the world were not a living organism, but an 

ert stage upon which man plays out his actions. 

uite a challenging thought. 
u and I, with our hinds and feet in the earth, are rea!tU 

d with the web of lift. WC are puttirag our wastes intf 
t heaps, and from there back into the soil as humus 

atural food, not devitalized by pr 
satte kind of food to eat, We are 

ourselves by spraying our roses or cabba 
inated hydrocarbons or organic phosphates. Most in 

ortant of all, we comprehend that all these “organic” actioe 
ave a meaning to life, and we know what that meaning i: 
e understand that trying to manipulate the environm~~ 

technological tricks does not work, and we are 
our own gardens and on our farms ?hat organic, 

et’hads do work. 
here was a time when I thought that convincing every- 

the soundness of organic ways was an impossible task. 
am sure that it is possible, because I know that people 

are receptive and want to learn. The emptiness of the chem- 
* 1-technologicai way of b..fe has convinced them that there 

ust br: a better way. 
We have that better way, and it is so simple. But we have 

to get some of the spirit at R. H. Conwell described in his 
famous talk, “Acres of monds.” We don’t have to look 
any more for help or salvation from the chemical laboratories, 
or from tricks from science’s ma ic black box. If 
wilhng to try, we can do the “irn ssible” ourselves. 
our feet are acres of diamonds. We can see them, a 

ave to make sure that other people can see them too. 
-ROBERT RODALE 



e organic gardening homestead is likely to be the testing 
for the revolutionary antipollution and conservation 
that will be necessary to preserve the quality of life 
as we know it today. Organic gardeners are already 
philosophically for the job of research, tinovation, 

ership that must be done to develop practical new 
living. Perhaps even more important, organic gar- 

deners and farmers are members of that dwindling group of 
Americans who still have close, direct attachment to the soil, 

who have not forgotten what it is like to grow food and 
e the simple essentials of life. 

eady, organic gardeners are recognized by many as 
a clue to the creation of a livable future world. 

e could be on the brink of the greatest period of 
an history,” Wallace Stegner says in a conservation ar- 

cle in the December, 1969, issue of American Heritage. 
““And it could begin with the little individuals, the kind of 

ople many would call cranks, who insist on organically- 
vegetables and unsprayed fruits, who do not pick the 

flowers, who fight against needless dams and roads.” 
y other &&king people and leaders of the conservation 

vement are also beginning to Emk with favor on the little 
erican orgtic CO~UII&, those people who for years 

own how faulty is a synthetic world, operated by man 
as a manipulator instead of as an equal partner with the other 
in of nature. 

as we have been up to now, however, ~1s can’t rest 
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on our laurels. Conditions are changing. Within the past 10 
years, we have learned that pollution is a worldwide -thing. 
No matter how far from other people you live, pesticides in 
small amounts will trickle onto your land from the air and 
the rains. So we can no longer think of our organic gardens 
as islands of naturalness. We must accept the fact that our 
gardens and farms are linked in many ways with other land 
and the activities of other people. 

If, 10 years from now, we are to feel as right about what 
we are doing as we feel today, we must lead further into new 
ideas and activities. To remain static in this fast-changing 
world is, in fa.ct, to move backward. We must show others 
that advanced ecological and conservation methods are prac- 
tical, so that they will be applied everywhere. Only by prov- 
ing that people can live iu harmony with the rest of the liv- 
ing things can we preserve indefinitely our ability to live the 
kind of natural life we cherish. Fail in that goal and we will 
be submerged in the pollution that will bury everyone. 

The key to the really big fight is the concept of the “closed” 
system, in which all the resources we use to support Se and 
to produce goods are recycled back into the land, water, and 
and air in their original form. In a closed system of life, pal+ 
ulation and industry wou:ld have to stop growing, or be se 
verely limited. We could still produce power and maxuufacture 
goods, but would limit ourselves to ways and means that 
would allow us to end the process with the same natural re- 
sources with which we started. We could no longer burn 
coal or oil, for example, because there is no way to put fossil 
fuels back into their original form after use. Construction 
of homes, offices, and factories would be limited to replace 
ment of existing buildiugs. We would build a simpler kind of 
life, using some of the techniques people used before ad- 
vanced technology gave us the means to literally burn up our 
world. 

Converting the whole world to a closed-system type of 
living is an enterprise that, as the saying goes, staggers the 
imagination. All that exists today is the bare idea that the 
open-end type of economy we now have is rapidly eating up 
resources, human health, open land, and natural beauty. To 
change everything to a closed ‘system is going to require a 
drastic reorganization of science, possibly including the crea- 
tion of whole new universities and disciplines of study. Even 
more important, the ingrained human urge to make things 
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bigger will have to be curbed, or steered into areas more 
creative than just building bigness. 

Stupendous problems and challenges have not stopped or- 
ganic gardeners before, however, and they shouldn’t stop us 
now. Our challenge for the 1970s is to take the first steps 
toward creating closed-system environments on our own 
homesteads. We are already living more of a closed-syste-m 
life than other people because the organic method naturally 
led us to conserve resources and to gut back useful things 
into the cycle of life. We have long known the efficiency of 
natural methods of insect control, for example, that are based 
on merging our interests with those of the world around us, 
rather than killing the offending bugs and not worrying what 
disruption was caused to the system those bugs were a part 
of. Almost all parts of the organic method we have used 
until now pointed toward a closed system without us realiz- 
iug it. But ROW we have to go further in our experimenting 

ioneering. 
e can not be self&h. Some of the steps we will have to 

take to use a closed system will require us to think of the 
community as rnucmr perhaps even more---than we think 
of ourselves. We will have to prove &that paying our taxes, 
voting? and serving in the military when c!ded is not the 
limit of our civic duty. In the world of the future, for exam- 
ple, every person may also have to take responsibility for the 
growling of enough trees or other plant life to produce oxygen 
to of&et what we consume. When we breathe, we convert 
oxygen into carbon dioxide. We do the same thing on a large 
scale when we burn fuel. Trees and plants are the .mai.n nat- 
ural “factory” for converting that carbon dioxide back into 
oxygen, using the photosynthesis process. We are now bum- 
ing so much fuel that the natural process of oxygen regen- 
eration is threatened. Also, pollution by pesticides will soon 
hinder the oxygen-producing ability of oceanic organisms, 
which now account for a sizable percentage of total world 
oxygen production. So to by able to breathe freely and enjoy 
the other benefits of oxygen in the atmosphere, we are going 
to be sure that there are enough healthy trees and plants in 
the world. Admittedly, it seems ridiculous for each individ- 
ual to grow a few extra plants now to make a tiny contribu- 
tion to the world’s oxygen stores, but we have gone past the 
point when it is merely symbolic to think green. Euch plant 
counts! 

Organic gardeners hati made more than Symbolic con- 
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tributions in the past to the world’s howledge of safe meth- 
s of power generation. Harnessing the energy of the sun 

is thought to be one of the few safe methods of generating 
ower that we ‘will. be able to rely on in the future. (Wind- 

m;ds are perhaps another.) Harold Lefever, a veteran or- 
ganic experimenter from Spring Grove, Pennsylvania, built 
a solar-heated house over 10 years ago, using techniques he 

g at NUT. Described in the January, 
Gardening and Farming as being %s 

fut&tic in design and conception as a 1970 automobile,” 
the house caught the heat of the sun through large, second= 

windows and transported it to special heat bins in the 
t&rough a piping system. From there, the heat was 

into the living areas of the house as needed. The 
solar house was not completely successful, but it was 
of pioneering experiment that is badly needed now- 

ed a thousand times-to help create the know-how 
need to live healthily and happily without unbalancing 
world’s nahxral systems. 

other type of power system that merits renewed interest 
y organic homesteaders is the methane gas generator. If 

high-nitrogen organic wastes-like manure-are placed in an 
enclosed chamber and allowed to decompose without access 
to air, methane gas will be created. Isolated farms in under- 
developed countries have used such methane gas generators 
in the past, and possibly are still using them, They are in- 
teresting organically because the manure can be removed 
after it has decomposed and be used as fertilizer and soil 
conditioner. A lot of trouble, yes, but perhaps interesting 
when compared to life without any convenient form of 
energy, which is what some people may face in the future. 

“‘We in America are especially vulnerable because only a 
very small percentage of us are self-sustaining,” says W. E. 
Patterson, head of the Technocracy movement, in a recent 
letter. An immediate and very useful goal of our closed- 
sys homesteading efforts could be to increase our ability 
to ain ourselves without outside help, with the thought 
that future environmental crises could very easily deprive us 
of electric power and heating oil for example. (The manu- 
facture and use of those energy sources creates pollution 

roblems in addition to the occurrence of brownouts or black- 
outs.) The farm w-here I live was largely self-sustaining 30 
years ago when we moved there. Water came from a pump 
operated by hand. Only a small portion of the house was 
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heated, and a plentiful supply of meat and other foods was 
stored in various places around the homestead, not depend- 
ing on elect.ricity to keep them cool or frozen. Human wastes 
went into the privy, and garbage was fed to the chickens. 
Not a perfect setup by any means, but largely self-sufEcien& 

Many times I have sat in our cozy house, watching a rag- 
ing blizzard outside, and wondered what would really happen 
if our help from the outside were cut off. We, would be verJp 
cold, for one thing. Our one fireplace would heat only the. 
living room, aud then only for about a day with the small 
supply of wood we have on hand. Water would be unavail- 
able without electricity to operate the pump, which is buried 
% 35 feet deep in the well, The toilets wouhin’t work without 
water. The food in our freezer is plentiful, but it would sp~ii 
in a few days. We could survive without outside help, but 
would be not nearly as comfortable as the previous occupants 
of this farm. One of these days i am going to have another 
well dug and will equip it with an old fashioned hand pump. 
Either that, or we could build a cistern to catch rainwater. 
In past years, almost ail the country houses around here had 
cisterns. 

Even more important than self-sufhcient homestead utilities 
is au efficient storage system of home-grown food. The Or- 
ganic horndead of the future is going to have to be mor$ 
productive of food, and to have available more efiXent star- 
age rooms. The quality of food available in stores has de- 
clined markedly in the last 10 years, and there is no immedi- 
ate. prospect of a return to the higher &ndards we accepted 
as routine in the past. (American food sold in stores never 
was as good as home grown as a matter of fact.) With im- 
proved com~ostiug and mulching methods, and efficient small 
power machines, we have the means to grow more food. But 
since central heating has become standard, most houses lack 
the c~;ol damp storage places needed to keep vegetables, fruits, 
and root crops in good condition throughout the winter. We 
are up-to-date on that score at the Organic Gardening Experi- 
mental Farm, having built an above-ground, insulated house 
fof vegetable storage. It has been a wonderful addition to our 
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food-production facilities, and all gardeners with more than 
just a small plot under cultivation should give serious thought 
to providing better storage places, if they aren’t now available. 

y doing that, you will be ilmproving your family’s chance to 
eat well and be healthy, and also will b-e helping in a small ) 
way to iorge a link to a closed system of living. 

comillg more sel.f~sufEcient can help improve everyone’s 
y oL‘ living in an important subsidiary way-by iessening 

the need to transport yourself to the store and to other places. 
he constant back-and-fourth movement of people around 

they live is one of the things that’s spoiling our way of 
or every little thing that people need, they hop into their 

cars and drive somewhere. As a result, our land is being cut 
up with ever-expanding rf&bons of concrete, and crusted over 
with cancerous parking lots. Auto exhaust, the prime cause of 

ollution in many places, is a direct result of the personal 
e&e to move around. 

We should create on our own homesteads more of the 
tangible things we need, and also places for recreation. Our 
gardens themselves are amusement parks, but give some 
thought to other fun places you can make on your homestead 
grounds. How about places to play games, like quoits or 
shuffleboard? Or a naturestudy area or wildlife area? Building 
walls and garden structures can be great fun, and will add to 
the value of your property. Put your imagination to work and 
you will. see that there’s practically no limit to the enjoyment 
you can bave at home, By cutting down on travel to your 
places of enjoyment and to the store, you will expose yourself 
less to the frustrations of auto movement in urbanizing areas, 
and you’ll help others by being one less care on the road. Vof- 
untarity reducing the use and the size of our automobiles is a 
not so. tiny step toward the better society that can be built in 
the future. 

-ROBERT RODALE 
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ot. everyone likes the though 

were receptive to t 

od, but his message ca 

is his story. 

t was really great to talk with you th 
uite, a feat for our old te~eph~ne, Often we can’t 

an audible connection with Austin, 36 
recent rains not only ended the summ 
made us more optimistic about living in 
a-fso gro.tided our telephone better. 
wire running from the exchange in 
?ast two miles it runs along the tops of the fence posts 
with beer bottles for insulators. I hope I didn’t interrupt 
your dinner or anything with my call; my enthusiasm for 
your editorial was boundless. My wife and P had often 
talked of writing you on the very subject. hrough an old 
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friend who sought refuge with us after the d~s~t~r at 
old Mountain, we hea d that story and also a 

erent communities ac 
by the mass media. 
Ours is a d&rent approach, described by my fri 

as “dropping out as far as possible and still stayin 
Actually we came to our present (most of the 
happy situation through a search for alternatives for a 

of dissatisfactions with contem 
ese alternatives which we hav 
salutions in varying degrees to the sterilityP 

tb.e American city. 

les at re~onab~c pric 

can city-that almost 

-maha would accept 30 credits made h the Air 

on a major street and with a diminutive backyard, hard- 
acked by children and filled with cinders from the coal- 
urning era, We had to drive half an hour see any 

~0~~ and were fenced out of what we could see, The 
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issouri river is an open sewer, but you can only reach 
it at the public marina anyway. The banks are all private 

erty and access is barred. 
y wife Loni quickly developed an ulcer from the 

poor-quality food we were consuming. At any rate, the 
grievances were common enough and have been docu- 
mented in critical articles in almost all of the national 
magazines, at one time or another. Yet found that DO 
matter how many people were decrying environ- 

the decay of the cities, etc., no y seemed 
responsibility for the microcosm for which 

could. effectively care (except the organic gardeners). 
to the country was not motivated entirely by 
asons, however. We both love animals (in the 

ity which is possible only on the farm). I do not 
had too many romantic notions about country 
in this way we are proba different from some 

e other young people mov 
k when I drive to school and watch the miles and 

live oak woods that are fall’ 
he bulldoze d torches of Texas-style slas 

developers, I find myself thinking that Libe 
deed th.e last frontier, 

ike the American city, the 
often sad. The land around us here is spectacul 

ul (driving through at 60 m.p.h.), 
eveaIs a pitifully overgrazed soil with 

of fertility decline brought about by that condition. There 
is little pride taken in most homeplaces, landowners fre- 
quently le,ase their pastures to large livestock holders or 
corporations. . . . Again I seem to be gravitatin 

lwmy side. Actua the longer we live here the more 
ositive we become. 
ouse with about h 
mts. ‘The house was uninha 

needed repairs and paintin 
after a year) but the le d of flowering shrubs 
and trees U’S worth the effort: paloverdes, oleanders;, by- 

iscusp crepe myrtle, roses and many wildflowers. 
arge front porch is a haven of peace and quiet., th 
is fresh, our animals (though demanding) are a constant 
joy (two milk goats, one angora goat, thr~ dogs, seven 
cats, twelve bantam chickens, aud a tame sparr 

Unlike the wives of my fellow graduate stud&s, Loni 
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dsen~ not have to work. We have no payments of any kind 
to make (except insurance and tuition-about $200 a 
year at the University of Texas). Our rent is $45 a 
month, and the absentee landlord has been generous with 
repairs and materials. Our telephone is $20 a year (a 
dubious barga;a, it’s both frustrating and fun), electricity 
runs about $5 a month, and gasoline for my 8-year-old 
VW, about $18. Feed for the animals isn’t cheap, but we 
plan to lower those costs next year by growing more of it 
ourselves. From an older farm couple up the road we 
buy unsalted butter for 5Oc a pound, potatoes-lOc, 
tomatoes- 15c, figs-50c. H find the dogs will eat several 
vcgeuibles that supplement their terrible package feed. 

hey and the eats also consume about I/z of the goat 
milk. Out ten bantam hens take care of egg needs. Our 
garden is expanding-the compost pile, immense. From 
the place we have goat, cat, chicken and dog manure, as 
well as all the manure we can gather from the 40-head 
cattle herd owned by the landlord. With the passenger- 
seat removed (my wife is long used to riding in the back 
scat) the VW doubies as a pickup for hauling in granite 
dust from nearby quarries, bone meal from the feed 
store, and sawdust (for litter) from a millwork company 
in Georgetown, 11 miles away. We eat very little meat 
and most trips to the grocery finds us bringing home non- 
grocery paper and cleaning products. 

My long hair and Yosemite Sam moustache bring 
relatively fewer “dirty looks” in Liberty Nil1 than they do 
in Austin where excesses of this nature are a common 
sight. Personally I Ibelieve that one can not make any We 
experience in America significant if one is in the middle 
of the endless flow of advertising propaganda from all 
media. Xn what was perhaps too grand a gesture, % flipped 
oE% the radio after Senator McCarthy”s defer, end with 
this ah removed the Ias2 source of a%~:Gve ~~vcrtis!rrg 
from the house except the mail. We do not own a TV or 
read any newspapers or rvational magazines besides yours, 
the Duiry Goat Jownal, and several art magazines (they 
can give enough ulcers in their own way). Activist 
friends find this rather selfish and refuse to b&eve I 
didn’t know about the moon shot. Qther things just be- 
come more important. Sitting up with the goats all night 
during a thunderstorm isn’t so remote. (If we know a 
storm is coming we take them in the bathroom where 



The Organic Way-Antidote To Pollution 325 

they behave very well, trotting out through bedroom and 
kitchen the next morning without having “made dirt”.) 

Reading this over, it seems rather lengthy, and I 
haven’t touched on dozens of things I’ve thought about 
since I began reading your editorials exactly two years 
ago. Let me thank you again for talking to me the other 
night and for your letter, but most of all, for the invalu- 
able information you’ve put at our fingertips. The oral 
tradition of gardening which was the repository for or- 
ganic practices for centuries is lost to people like us, and 
without your books and magazines we would have been 
unable to cope with anything this year. I am sure you 
will receive many interesting responses to your editorial. 

he average, middle-class, organic gardener probably 
does not realize he has allies like us and our “further- 
out” friends. 

Best regards, 
WRAY &?MINGER 
Liberty Hill, Texas 



No matter where you live or where you go, an organic 
gardener is bound to appear. No matter what magazine you 
pick up or what program you turn on, the topic will sooner 
or later‘ get to an “organic” subject. 

You might be in a plane over Lake Erie, or in a bus passing 
alongside an apple orchard or in a supermarket produce de- 
partment, just about anywhere-and someone says, “It’s a 
shame the way we’re messing everything up!” And, before 
you know it, two organic gardeners are linked in conversation. 

A few years ago, you had to go to a meeting or somebody’s 
garden in order to find a kindred spirit-someone who under- 
stood what you were talking about when you mentioned words 
like %atural balance,” “ecology,” “unsprayed foods,” “addi- 
tive dangers,” “ nitrate pollution.” No more! Whether you’re 
at the P.‘I’.A., volunteer fire campany, den mothers’ meeting, 
or Little League banquet, take your “organic stand” and you’ll 
&d others at your side. 

The change has been so steady-this shift to organic gar- 
dening-that we can only say: It’s happened. Yet its gradual 
development can perhaps best be seen by what might be char- 
acterized as a 3-generation-takeover. Retired grandfathers and 
grandmothers remember how food tasted when they were 
growing azp. Thirty-to-60-years-olds want to create their own 
atmosphere away from the frenzied pace of conventional ur- 
ban-suburban living. College students seek to save an environ- 
ment too long abused. 

Organic gardeners see the mess around us and live a life 

316 



The Organic Way-Antidote To Pollution 3117 

that makes no mess. And as their number increases, so will 
the quality of the world around them. 

There organic gardeners have made a personal commitment 
to do something about the environmental crisis which exists 
today. While industry and government postpone making a 
meaningful commitment to improve the air we breathe, the 
water we drink, the soil we trod, and the food we eat, organic 
gardeners pioneer and persevere-living on an ecd~gical 
frontier with obstacles every bit as harrowing as any in the 
past. 

The struggle for survival (to those who recognize it) is both 
internal and external. Within, the battle is survival of the in- 
dependent spirit, the fight against both mental and physical 
onformity. It is for conservation of the human drive that 

may show up in a woman’s desire to bake her own bread- 
owing she wih never see it wrapped in plastic. Or it may 

show up in a man’s yearning to put up a little outbuilding 
here someday he can house some goats, but in the mean- 

e, it’s a place to keep the tiller. 
The organic frontiersman and frontierswoman have carved 

out his and her own battle plan against the environmental 
enemies. They have been the most avid and most understand- 
ing of Americans in trying to launch antipollution programs. 
They have rallied and continue to rally behind ecologists and 
public figures like Arthur Godfrey who stress that, “Incredible 
as it may seem, man now finds himself actually listed as one 
of the endangered species, not in the next thousa.nd years or 
even the next hundred-but within the next thirty years-all 
that’s left of the twentieth century.” 

Organic gardeners are not waiting for laws to ban cars in 
cities or for compulsory controls to be instituted. They do not 
wait for new standards that will ban certain additives in foods, 
or will limit the amount of crud that may be shunted into air 
water, or land. 

organic gardeners are not waiting. They are 1ivi;lg the best 
kind of life possible in today’s unhealthy surroundings. They 
are the activists who put theory into practice. They are the 
Thoreaus of the 197Qs, only they don’t retreat to a Walden 
Pond (there’s an industrial park next to the Pond anyway). 
They make a Walden Pond out of their home, their grounds, 
and their activities 
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A kind of inbred ecology that relates one organic gardener 
to another has sprung up. Just like the more mtricate web oj 
life that touches everything, this human network has ;in all-in 
elusive, far-reaching pattern of its own. 

It’s wrong, of course to say this organic gardening web ha! 
%p.rung up.” More correctly, it has been developing for deo 
ades on a Grm foundation that only now-as we enter thi 
19~~s~appears to be surfacing with tremendous vitality. 

For example, 3 weeks ago, a midwestem farmer told me oj 
a political science professor at the State University of Nep 
York--Robert Rienow who, with his wife, wrote Moment ir 
The Srtn, i book described as a “veritable ecological bible’ 
which carefully documents the deterioration of our environ 
ment. I /wrote to the Rienows, and Mrs. Rienow answered: 

“You need not introduce us to Organic Gardening: we art 
fans from way, way back and my Dad before me . . . we are 
regular subscribers. We are also dyed-in-the-wool or dyed-in- 
the soil practitioners of organic gardening.” 

d so it goes. Person after person-all ages, all educa- 
tional backgrounds, men and women, lower-middle-upper in- 
come-are tending their organic gardens. You can find your 
counterpart in any valley or plateau, along a river’s edge, or a 
turnpike junction. 

A.merSca is ready for organic gardenin~nd organic gar- 
dening is ready fur America. 

-~ERCME OLD3 



PART VII 



ALABAMA 
Parrish-Morton Corp. 
Syd Parrish 
P.O. Box 30126 
Birmingham 35222 
Phone: (205) 322-5471 

CALIFORNIA 
Ocean Labs? Inc. 
P.O. Box BL 
Irvine 92664 
Phone: (714) 577-6911 

IL C. Mattson Co. 
524 S. Rosemead Blvd. 
Pasadena 9 1107 
Phone: (213) 792-9600 

Whittier Fertilizer Co. 
John Ciocca 
9441 &-use Rd. 
Pica ‘Rovera 90660 
Phone: (213) 699-2385 

Sea-B&n Corporation 
Mr. Larry Ash 
29 North Jaye St. 
Porterville 93257 

Organic Farm & Garden Center 
David Pace 
767 Lincoln Ave. 
San Rafael 94901 
Phone: (415) 4X-7044 

Nature’s Way Organic 
Fertilizer Co. 

C. E. Snyder 
502 Olive Spring Rd. 
Santa Cruz 95060 
Phone: (408) 475-5331 

Org. Fertilizers & soil 
Conditioners 

R. J. Walsh 
P.O. Box 152 
Thousand Oaks 9 1360 
Phone: (805) 495-7607 

Vita Green Seed 8t 
Fertilizer Co. 

P.O. Box 878 
Vista 92083 
Phone: (714) 724-2163 
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WADA 

Farmer AYs Garden 
56 Westaway Place 
Hand ton, Ontario 
Fhonc: 389-95 17 

M1*T~a-n-wCIIr-w ad”,.,. L;b 1 LLU I 
Brookside Nurseries, Inc. 

22-8 Brookside Rd. 
Darien 06820 
Phone: (203) 655-3978 

(203) 853-2076 

Leonard’s Eco-Farms 
181 W. State St. 
weQ34x-t 06880 
Phone: (203) 226-5233 

Charles M. Perol 
Elmbrook Farm 
Torrington Rd. 
Winsted 06098 
Phone: (203) 379-2424 

FTORIDA 
Felier’s 
P.O. Box 1247 
Dunnellon 32630 
Phone: (904) 489-5521 

Lee’s Fruit Company 
Box 450 
Leesburg 32748 
Phone: (904) 753-2064 

Robert C. McCabe 
(Hybro-Tite) 
Lawn Maintenance 
345 S.E. 12th Ave. 
Pompano Beach 33060 
Phone: (305) 782-3024 

T-All Organic Co., Inc. 

Robert 0. Haber 
P.O. Box 1326 
336 E. College Ave. 
Tallahassee 32302 
Phone: (904) 224-0573 

GEORGIA 
Hybro-Tite Corporation 
P.O. Box 527 
69-62s Main St. 
Lithonia 30058 
Phone: (404) 482-1334 

ILLINOIS 

Home & Garden Supply CO. 
John De Koker 
4701 West 55 St. 
Chicago 60632 
Phone: (3 12) 767-1200 

Irving Park Dietary Foods 
3931 W. Irving Park 
Chicago 606 13 
Phone: (3 12) 539-1490 

Sea-Born Corporation 
3421 N. Central Ave. 
Chicago 60634 

Lake-Cook Farm Supply CO. 

997 Lee St. 
Des Flaines 60016 
Phone: (3 12) 824-4406 

Other stores: Zion, 
Grayslake, Lake Zurich, 
Schaumburg, Tinley Park, 
Arlington Heights 

Jack J. Tower 
Soil Life Research Co. 
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c?. Box 218 
endota 61342 
done: (815) 539-7478 

Kimberly Barn 
1221 E. Kimberly Rd. 
Davenport 52807 
Phone: (319) 324-6163 

lil Life Plant Food 
IX 132 
~w Paw 61353 

mny Lawn Farm 
an DurilI 

DX 101, R.D. 1 
:eward 60553 

DTANA 

yner’s Organic Garden 
.D. 2 
evenson Station Rd. 
handler 476 IO 
hone: (8 12) 867-5050 

ion-is Liechty, Inc. 
..D. 1 

Grabill 46741 
Phone: (219) 627-2780 

Grepke Health Mart 
2219-23 Lafayette Rd. 
Indianapolis 46222 
Phone: (317) 638-2081 

Jim’s Organic Garden Supplies 
329 Redbud Dr. 
New Albany 47150 
Phone: (8 12) 948-8275 

IOWA 

Hy-Brid Sales Company 
924-26 S. Sixth St. 
P.0. Box 276 
Council Bluffs 51501 
Phune: (712) 323-5022 

Hamont Inc. 
Mr. John Montag 
Box 376 
Sac City 50583 
Phone: (7 12) 662-4160 

KENTUCKY 

Happy Acres, Inc. 
Miracle Soil Tone Mfrs. 
P.0: Box, 711 (on Hwy. 1247; 

Elihu) 
Somerset 42501 
Phone: (606) 678-8896 

MATNE 

Samoset Algae Co. 
R. C. Morse, Jr. 
Box 98, Samoset Rd. 
Boothbay 04537 
Phone: (207) 633-4144 

Conley’s Garden Center 
Boothbay Harbor 04538 
Phone: (207) 633-5020 

Herb Firth’s Organic Farm 
Lincoln Center 0445 8 
Phone: (207) 794-8025 

Ken-R0 Farm 
Sawyer Rd. 
Plymouth 04969 
Phone: (207) 257-2276 

MARYLAND 

Yoder’s organic Farm 
Eli Yoder 



Rt. 2, Box 129 
Oakland 21550 
Phone: (301) 334-9254 

MASSACHUSETTS 

Conrad Fafard, Inc. 
711 Silver St. 
Agawam 01001 
Phone: (413) 786-4343 

Emanuel & Jeanne Occhipinti 
Shady Lane Greenhouse 
Rts. 140 & 31 
East Princeton 01517 

hone: (617) 464-2442 

Jonesford 0 1824 

ruckmann’s 
179 S. Broadway 
Lawrence 0 1843 
Phone: (617) 686-4105 

“Squanto” Peat & Org. 
Fertilizer 

Willard C. Rutherford 
Rutherford Rd. 
Oakham 01068 
Phone: (617) 882-5279 

Tbe Octopus’s Garden 
Robert R. Loring 
1018 Washington St. 
Weymouth 02189 
Phone: (617) 335-9140 

MIcHlGAr? 
Tudor Road Egg Ranch 
Ree Walker 
Tudor Rd. 
Berrien Spring 49103 
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Granzow’s Organic Garden 
8520 Dixie Hwy. 
Clarkston 48016 
Phone: (3 13) 625-3792 

Fruit Basket Gardens, Inc. 
765 west 25 St _- 
Grand Rapids 4’9509 
Phone: (616) 532-1602 

Allen’s Lawn & Garden Store 
2925 Francis St. 
Jackson 49203 
P$one: (517) 789-8927 

Fanning Soil Sen-ice, Inc. 
4951 South Custer Rd. 
Monroe 48161 

’ Phone: (3 13) 241-7570 

Saxton’s Garden Center inc. 
587 W. Ann Arbor Trail 
Plymouth 48170 
Phone: (3 13) 453-6250 

Telezinski Organic Fertilizer 
Sales 

17230 Twelve Mile Rd. 
Roseville 48066 
Phone: (313) 776-4619 

Theo. T. hengel 
11 E. Grove St. 
Sebawaing 48759 
Phone: (517) 881-3241 

Uncle Luke’s Feed Store 
Thomas L. Telford 
6691 Livemois 
Troy 48084 
Phone: (313) 879-9147 



. 
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[INNESOTA 

‘erkins Crosslake Garden Ctr. 
& Nursery 

lrosslake 56422 
hone: (218) 692-3805 

‘arier Seed & Nursery Co. 
‘,&*L-.-lA zer-te* 
ClllWiUAL JJULI 

‘bone: (507) 334-6421 

Ilair W. Stille 
6376 Germane Ct. 
:osemount 55068 

rEw TSAMPSHPRE 
t. N. Sohnson Inc. 
‘.O. Box 488 
Vaipole 03608 
kme: (603) 756-3321 

EW JERSEY 

be Far Hills Nursery, Inc. 
J.S. Hwy. 206 
ledminster 0792 1 
‘hone: (201) 234-0906 

Lgrico Chem. Div. of 
Continental Oil Co. 

,iebig Lane 
Zartaret 07008 

!eolite Chemical Company 
Clayton 083 12 
jhone: (609) 881-2345 

he Hyper-Humus Co. 
Lt. 94--Newton-Lafayette Rd. 
,afayette 07848 

The Good Life Health Shoppe 
Barnstable Ct. 
Saddle River 07458 
Phone: (20 1) 825-0099 

Orol Ledden & Sons 
Orol Ledden 
Center and Atlantic Ave. 
SewellO8080 
Phone: (609) 468-1000 

xnnx’ xEx?c!o *.a.,.. 
Loloma Nursery 
Jim Campbell 
Rt. 2, Box 334 
Rodeo Rd. 
Santa Fe 87501 
Phone: (505) 471-3122 

NEW YORK 

Enoch Eichom 
5270 Salt Rd. 
Clarence 1403 I 

-Phone: (716) 759-6320 

Mead’s Nursery & Garden 
Ccrrter Inc. 

360 Ridge Rd. 
Glens Falls 12801 
Phone: (518) 792-6533 

Deer Valley Farm & Country 
Store 

R.D 1 
Guilford 13780 

John H. Miller 
5748 Campbell Blvd. 
Lockport 14094 

Massapequa Seed & Garden 
Supply 

500-504 Hick&Be Rd. - 
Massapequa, Long Island 11758 
Phone: (516) 798-0123 

Mattitnck Garden Shop Inc. 
Main Road at Love Lane 
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Mattituck, Long IsIand 11952 
Phone: (516) 298-5840 

Sterling Forest Peat Company 
ox 608 

Tuxedo 10987 
Phone: (914) 351-2246 

ardner’s Village 
456 Hempstead Turnpike 
West Hempstead, Long Island 

11552 
hone: (5 16) 483-7600 

NORTH CAROLINA 

The North Carolina Granite 
Corp. 
ount Airy 27030 

Phone: (919) 786-5141 

SPE Crgxnics 
Ed Ford 
2545 Walker Rd. 
Matthews 28 105 

0 

rsmau organic Gardeu 
Supplies 

6046 Benken Lane 
Cincinnati 45211 
Phone: (513) 661-494 

Nature’s Way Products 
Fred A. Veith 
3505 FA0zar-t Ave. 
Cincinnati 452 11 
Phone: (513) 481-0982 

Wagoner Brothers 
Rt. I, Union Rd. 
Clayton 453 15 
Phone: (513) 836-3636 

Countryside Garden & &$ 
Center 

2 miles east of Dayton Mall 
Dayton 45459 
Phone: (513) 433-9634 

Ohio Earth Food 
13737 Duquette Ave., NE 
Hartville 44632 
Phone: (216) 877-9356 

R. E. Meredith 
6621 Troy Rd. S.R. 41 W. 
Springfield 45502 
Phone: (513) 964-1030 

Dietrich’s Natural F&ds 
519 Monroe St. 
Toledo 43604 
Phone: (419) 243-7183 

Hiff ner’s Greenhouse & 
Org. Supplies 

2450 Hazel Dr. 
Xenia 45385 
Phone: (513) 426-7764 

OKLAHOMA 

Horn Seed Company, Inc. 
1409 N.W. SO St. 
Oklahoma City 73 118 
Phone: (405) 842-6607 

OREGON 

Julian Price 
Star Thistle Farm 
1776 Butler Creek Rd. 
Ashland 97520 

PENNSYLVANIA 

Natural Development CO. 
Box 215 



Mosser Lees Company 
Millston 54643 
Phone: (715) 284-2296 

Floyd Buckelew 
418 Eagle St. 
Ripon 5497 1 
Phone: (414) 748-3707 

Sewerage Commission of the 
City of Milwaukee 

Box 2079 
Milwaukee 5320,l 
Phone: (414) 27 l-2403 

The Garden Spot 
Ruth Wileden 
W239 N6548 Maple Ave. 
Sussex 53089 
Phone: (414) 246-3481 

W. G. Slugg Seed & Fertilizer, 
Inc. 

3922 W. ViIlard Ave. 
Milwaukee 53209 
Phone: (414) 466-4500 



sting, Organic Gardening Club is abbr 
viated to OGC, but it is best to spell it out in full when 
writing fsr information. 

ALABAMA 

North Alabama Backyard 
Farmers 

Mrs. Melvin Garrison, Sec. 
Rt. 2 

oulton 35650 

ARIZCNA 

OGC of Tucson 
c/o Mrs. Genevieve Sitarz 
2932 E. Beverly Dr. 
Tucson 857 16 

Natural Gardeners and Farmers 
of Cochise County 

Aleta Bjornestad 
1, Box 4 
cox 85643 

.All.KANSAS 

Glen Gap Organic Gardening 
and Farming Club 

Mrs. Winifred Bliss 
Paradise Valley Ranch, Box 396 
Glenwood 71943 

Hot Springs OGC 
L= W. Reihman 
Rt. 5, Box 414 
Hot springs 71901 

Twin Lakes OGC 
Leo Wood 

West Mountain Mobile Park 
Mountain Home 72653 

CALIFORNIA 

OGC of Contra Costa 
P.O. Box 97 
Clayton 945 17 

Better Health Club of Dinuba 
Mrs. 2. Gayen 
162 Parkway 
Dinuba 93618 

OGC of Fresno 
Alvin Ergin 
4280 Ralph Lane North 
Fresno 93727 

La Sierra Organic Club 
Mr. B. V- Tibbets 
5 147 Hallmark St. 
La Sierra 92505 

North Coast Organic Garden 
Club 

Mrs. Louise Taylor 
Box 2383, 115 W. Glaucus 
Leucadia 92024 

Orange County OGC 
E. T. Vamer 
24 192 Adones 
Mission Viejo 92675 

330 
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ainbridge 17502 
hone: (717) 367-1566 

Harold Anderson 
Levi St. 

?arren Co. 
,larendon 163 13 

1rear Service Station 
mlenton 16373 
hone: (412) 8672220 

bon Leap 
lyndman 15545 
‘hone: (814) 842-3370 

Iofstetter’s Organic 
#tar Route 
.imeport 18060 
‘hone: (215) 967-2026 

book & Rnack, Inc. 
LD. 1 
jap 17527 
‘hone: (717) 442-4171 

itoudt’s Garden & Yard Service 
/Harold R. Stoudt 
CD. 1, Box 557 
samburg 19526 
?hone: (215) 562-8766 

?TaturaI Soil Builders 
Brook Lawn Farm 
Roy B. Et-b 
118 Kreider Ave. 
Lancaster 17601 
Phone: (717) 569-1580 

Meadville Farm & Garden 
SWPlY 

113 Pine St. 
Meadville 16335 
Phone: (814) 337-2585 

John W. Neff 
R.D. 2 
Mt. Joy 17552 

William B. Robbins 
R.D. 2 
Muncy 17756 
Phone: (717) 546-6859 

Organic Compost Corp. of Pa. 
Box 70 
Oxford 19363 
Phone: (215) 932-2396 

Walnut Acres 
E. J, Mattem 
Penns Creek 17862 
Phone: (717) 837-6591 

White Wing Egg aFarms 
Mrs. Leonard Scholl 
Box 301, Rt. 2 
Quakertown 18951 
Phone: (215) 536-7730 or 31, 

ext. 33 

Huber Bros. 
Shafferstown 17088 

SOUTH CAROLINA 
U.S. Peat Company 
Box 568 
Waterboro 29488 
Phone: (803) 549-1581 

TENNESSEE 
Robin Jones Phosphate Co. 
P.O. Box 50236 
Nashville 37205 
Phone: (615) 269-4049 



Readyville Mills 
Readyville 37 149 
Phone: (615) 563-2482 

TEXAS 

The Good Earth 
Local Organic Nursery & 

Supply 
204 Willis 
Arlington 760 10 
Phone: (8 17) 265-9802 

The Garden Mart 
5108 Bissonnet St. 
Bellaire 77401 
Phone: (713) 665-6481 

rgnniC Compost Corp. of 
Texas 

Fort Worth 76 100 
Phone: (817) 626-3773 

Feed Bc Mineral Co. 
706 Lexington Ave. 
Laredo 78040 

Minores Incorporated 
4614 Sinclair Rd. 
San Antonio 78222 
Phone: (512) 648-3131 

UTAH 
Key Mineral3 clor+ratioa 
A. Z. Richards, Jr. ‘ 
P.O. Box 2364 
Salt Lake City 84410 
Phone : (80 1) 467-8522 

VERMONT 

Joseph B. Geer 
Corinth 05039 
Phone: (802) 439-5802 

328 The Basic Book of Organic Gardening 

VIRGINIA 

Tangier Sea Organism Co. 
Sinclair’s Beach 
Tangier 23440 

WASHINGTON 

Alaska Fish Fertilizer 
84 tieneca St. 
Seattle 98101 
Phone: (206) 682-8830 

Organic Sea Products 
Mrs. E. E. Foust 
105 18 Stone Ave. N. 
Seattle 98133 
Phone: (206) 363-8569 

Sea-Weed Products, Inc. 
P.O. Box 99026 
Seattle, 98 199 
Phone: (206) 282-9118 

vergreen Organic Supplies 
Rt. 2, Box 839 
Sultan 98294 
Phone: (206) 793-7351 

WISCONSM 

Organic Compost Company 
Germantown 5302 
Phone: (414) 242 

“Fer-Til” Duck Organic 
Compost 

Grove Compost Co., Inc. 
P.O. Box 242 
Grafton 53024 
Phone: (414) 377-7520 

Paul Green 
Hazel Green 53811 



uttt? ounty Nutrition and 
oc;c 

Jerry Watson 
6696 Clark Rd. 
Paradise 95969 

Peninsula Organic Gardening 
and Life Club 
0. Box 682 
eciwood City ‘34063 

Salinas Valley OGC 
Josh Mephan 
17040 Nina Ct. 
Salinns 93901 

San Diego Organic Garden Club 
C/Q P.O. Box 5473 
San Diego 92105 

Santa Monica OG and 
Nutrition Club 

84’4 Fifth St., Apt. 1 
Santa Monica 90403 

Sonoma County QGC 
Florence Randal 
3468 Anderson Dr. 
Santa Rosa 95405 

Lincoln Organic Gardening 
Assn. 

K. K. Wong 
Lincoln High School 

6844 Alexandria Pl, 
Stockton 95207 

CANADA 

Organic Garden Club of 
Vancouver 

Mr. S. J.. ‘Taylor 
7625 Ncdley Ave. 
South Burnaby, B.C. 

Iii. 1, 6th Ave. N. 
Westbank, B.C. 

of Denver 
Box 1113036 

Denver 802 18 

Colorado Growers” & 
Marketers’ Assn. 

Jim Fowler 
2455 West 37th Am 
Denver 802 11 

CQNNF,rn 
Organic Soilbuilders Club of 

Litchfield Count-y 
Mrs. Helen Wadley 
Bridgewater 66752 

Durham Soil Builders, Inc. 
Mr. Hyman Srulo 
Cherry La. 
Durham 06422 



ood Durham Soil 

Mr. Allen Ritch 
Migganum Rd. 
Durham 06422 

FLORll2A 

The South west Florida Organic 
Garden Club 
-. Floyd Long 

1, Box 850 
0nita Spgs. 33923 

radenton Organic Garden 
Ciub 

George I-1. Collier 
522 3 Is1 St. W. 
Bradenton 33505 

rgunic Gardening & Natural 
Foods Club 

2123 Park St. 
Jaeksonviilc 32204 

rganic Garden Club of South 
Florida 

Mrs. Walker Laramore 
1039 N. W. 15th St. 
Miami 32804 

iami Beach 33160 

Central Florida Organic Club 
C. W. Lynn, M.D. 
1900 N. Orange Ave. 
Orlando 32804 

Pensacola Organic Garden 
Club 

Fred Busic 

6820 N. Chapel St. 
Pensacola 325Odi 

OGC of St. Petelrsburg 
Mrs. Paul C. Hzmis 

4661 Carson St. ‘NE 
St. Petersburg 33703 

Sunshine QG6 
Mrs. Roberta Stei:jbins, Prea. 
Rt. 6, l3ox 372 
Tampa 33617 

GEORGIA 

Polk county Orgmic 
Gardening & F;armin 

Bill Davis 
F. 0. Box 171 
cedartown 30125 

453 Third Ave. N. 
Clinton 52732 

The Organic Health Club 
Miss Stella Feldhahn 
1446 Northlawn Rd. 
Davenport 52804 

TLLINOTS 

Good Earth Gardenem 
Mrs. Peter Kelly, Sec. 
R.R. 1, Box 183 M 
Belvidere 6 1008 

Organic Gardening Club 
Janet K. Smith 
535 Chippewa 
Ci~i-4 Stream 60189 



Zarterville OGC 
bfrs. R. s. Elders 
$02 E. lllinois Ave. 
Cartervi!k 629 18 

Melrose Park Organic 
Gardners Club 

Mrs. Ethel Taylor 
126 S. Prater Ave. 
Melrose Park 61064 

artland Organic Club 
. C. F. Russell 
. 1, Box 180 

Moweaqua 62550 , 
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INDYANA 

The Southern Indiana Organic 
Garden and Health Club 

IMrs. arir Roberts 
110X N. First St, 

oonville 47601 

Southern Indiana Organic 
Gardening & Health Club 

c/o Tyners Organic Garden 
R.D. 2, Stevenson Rd. 
Chandler 476 10 

Benton Federated Natural 
Organic Club 
Donald Lockwood 
Rr. 4, Box 2134 
Goshen 46526 

Griffith Organic Garden Club 
Mrs. Emil Mikonetz, Sec. 
529 Woodlawn Ave. 
Griffith 463 19 

Highland and Griffith Health & 
Organic 

Mr. Michael Kulan 
2910 Garfield St. 
Highland 46322 

Organic Gardeners of Hobart 
Mr. Willard Newcome, Sec. 
Box 54 
McCool 46368 

‘D-i-County Organic Gardening ’ 
and Farming Club 

Mrs. Marcile Scheuman, Sec. 
R.R. 1 
Monroeville 46773 

Porter County Organic 
Gardeners 

Charles Wittenberg 
R.R. 1, Box 4 
Valparaiso 46383 

KANSAS 

0rg:lnic Gardening and 
Ecology Club of Kansas, 
Division of Marshall County 

Joseph T. Miller 3s., Pres. 
P.O. Box 125 
Herkimer 66433 

KENTUCKY 

Bluegrass Organic Assn. 
Mary Ann Cateforis 
984 Maywick Dr. 
Lexington 40504 

LOUISIANA 

OGC of Lafayette 
1444 Bertrand Dr. 
Lafayette 70501 
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MAINE 

Maine Organic Food 

Association 
Abbie Page 
K.F.D. 11, Jackson Rd. 
Poland Springs 04274 

Promised Land Organic Club 
Mr. Joseph 0. Small 
Raymond 04071 

MARYLAND 

4506 Weitzel Ave. 
Baltimore 2 12 14 

be Talbot Country Garden 

rs. Werr,er Ducbssen 

MASSACWSF?W$ 

OGC of Princeton 
Mrs. Emanuel Bcchipinti 
P.Q. Box 43 
East Princeton 01517 

Holden OGC 
David A. Henderson 
178 Doyle Rd, 
Walden 0 1520 

Natural Gardener’s Club 
Mrs. K. 0. A. Andersson 
239 Crawford St. 
Northboro 01532 

‘Williamstown Garden Club 
Mrs. H. P. F. Co&in 
State Rd. 
Williamstown 01267 

Natural Gardeners Club 
Mrs. Aldona Ambrose 
185 Chester St. 
Worcester 0 1.605 

MICKIGAN 

Battle Creek OGC 
Paul Tubbs 
325 Briar Hill 
Battle Creek 49015 

Royal Osk Organic Farm & 
Garden Club 

Rogers Erricksoo, Pres. 
836 George 
Birmingham 4$0(319 

Boyne Valley OG,@ 
Ray McCraney, Pres. 
Rt. 2, Box 204 
Boyne City 49712 

Michiana O.G. & E:, Club 
Mrs. Jerry S. Pojeta, Sec. 
Rt. 2, Box 54 
Cassopolis 4903 1 

Branch Organic Farm & 
Garden Club 

Alice Lytle 
Rt. 6, Box 205 
Goldwater 49036 

Genesec County Organic Farm 
and Garden Club 

Hazel Arseneault 
2922 Yale St. 
Flint 48503 

Benton Federated Natural 
Organic Gardening 
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onalc Lockwood, Pres. 
Rt. 4, Box 2134 
Goshean 46526 

Organic Soil & Health Builders 
Club of SW. Mich. 

Miss Berdie Snyder 
1925 Stafford Ave. SW 
Grand Rapids 49507 

Motor City Organic Farm & 
Garden Club 

lhlr. Million Gieche 
733 St. Clair 
Grosse Point 48236 

Dttagan Health & Organic 
ardeners 

George Baker 
Rt. 1, 4012 64th 
Holland 49423 

Montcalm Organic Gardening 
and Farming Club 

Mrs. Donald L. Schultz, Sec. 
Hubbardston 48843 

Kalamazoo OGC 
-Mr. Joseph Barber 
3541 Duke St. 
Kalamazoo 49001 

Tri-County Organic Farm and 
Garden Club 

Ronald Davis 
Rt. 1, 8371 Colby Lake R& 
Laingsburg 48848 

Esse Organic Health Club of 
Jackson 

Howard Smith, Pres. 
5340 Dutch Rd. 
Leslie 4925 1 

Hillsdale Organic Garden Club 
Edward Chapman 
749 Genesee Rd. 
Litchfield 49252 

Natural Organic Farm and 
Garden Club of Lapur Cq. 

Jack lCTuncan 
4844 Lum Rd.’ 
Lum 48452 

Cherryland OGC 
NelIo Valentine 
Box 84 
Maple City 49664 

Monroe Organic Club 
Mr. K. F. Petrak, Pres. 
1507 1 S. Telegraph Rd. 
Monroe 48161 

Blue Water Organic Farm and 
Garden Club 

Mrs. Mary Verdonk 
3658 Kraft Rd. 
Port Huron 48060 

Genesee County Organic Farm 
and Garden Club 

Ray Kraus 
:‘:ox 56 

Swartz Creek 48473 

MINNESOTA 

Organic Farming Club 
Mr. Henry Leitschuh 
Sleepy Eye 56085 

Steams County iirganic Foe+ 
and Farming Club 

Mr. Claude Crever, Pres. 
P-0. Box 157 
St. Joseph 56374 
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MISSOURI 
The Clean Green Thumb 
Mr. Eules Land 
1248 Craig Rd. 
Crew Coeur 63141 

T&State OGC 
Mr. Charles Surgi 
Rt. 1, Box 173 
Webb City 64870 

Organic Gardener’s Club 
0. R. Griffin 
405 Harlin Dr. 
West Plains 65775 

NEBRASKA 
Green P,lwer 
P.O. Box xl334 
Lincoln 68503 

NEW JERSEY 
Jersey Hills Garden Club 
Mr. Theodore R. Peters, Pres. 
Peachcroft Dr. 
Bernardsville 07924 

Suburban Garden Club 
Miss Betty Jockel, Pres. 
98 Hazelwood Rd. 
Bloomfield 07003 

The Organic Gardeners of 
Union County 

Mrs. Wallace 
757 Clark St. 
Westisld 07090 

West Jersey Garden Club 
Mrs. Emilie Ford, Pres. 
709 Glenwood Ct. 
CinnaminSun 08077 

Natural Food Club 
3on Fourre, Pres. 
640 Front St. 
Dunellen 08812 

South Jersey Organic 
Gardeners and Farmers Club 

Mrs. Louise Smith 
1019 N. Park Ave. 
Haddon Weights 08035 

Suburban Natural Food Club 
Henry Medvin 
29 Ridgewood Dr. 
Livingston 07039 

Suburban Natural Food Club 
Miss Rose E. Nagrod 
1 Essex Ave. 
Maplewood 07040 

Atlantic Club of NFA 
Rhoda Elovitz 
‘1803 Marshall Ave. 
Margate 08402 

OGC of Central New Jersey 
Mr. Irving Yeklen 
R.F.D. 3, Box 316-D 
Middlebush 08873 

Central Jersey Organic Garden 
Club 

Joseph N. Menatio 
10 Teton Pl. 
Old Bridge 08857 

Np-th Jersey Garden Club 
Miss Kari Berggrav 
150 Carmita Ave. 
Rutherford 07070 

Sauerland “Organic Movement” 
Box 345 
Stockholm 07460 
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timberland County Garden 
Club 

Mr. Ralph B. Nese 
351 North Spring Rd. 
Vineland 08360 

The Organic Gardeners Club 
of Union Couilty 

Mrs. W. Y. Wallace 
757 Clark St. 

estfield 07090 

ean County Garden Club 
t. Williaxn Foumier, Pres. 

ood Village Rt. 530 

NEW MEXICO 
Organic Growers Association 
Sarah McDonald 
1312 Lobo Pl. N.E. 
Albuquerque 87106 

NEW YORK 
Finger Lakes Natura3 Farm & 

Garden Club 
Mrs. James H. Oati 
Rt. 2, Box 178 
Geneva 14456 

John Glen High School OGC 
John Glenn High Schfool 
c/o Charles Golden 
Huntington 11743 

Organic Gardeners of LX 
Jack Gordon 
805 Sacco PI. 
N. Bellmore 11710 

Genessee Area OGC 
William B. Newcorrmb 
10 Landing Road S. 
Rochester 146 10 

Green Thumb Garden Club 
Mrs. C. P. Schmidt 
22 Del Verde Rd. 
Rochester 14624 

OG & EJealth Club of the 
Niagara Frontier 

Mrs. E. Forgone 
Rt. 5, 6540 Main St. 
Wiiamsvilie 14221 

N. CAROLINA 

rganic Garden Club of 
Franklin 

Mrs. Robert D. Burnett 
Box 52 
Franklin 28734 

Raleigh OGC 
Mrs. Gilbert Gottlieb 
Rt. 5, Box 232 
Forestville Rd. 
Raleigh 27684 

Whole Earth Living Group 
June T. Smith 
Rt. 68, Box 25 
Tuckasegee 28783 

OHIO 
Akron-Kent OGC 
Joy Block 
84 Vesper St. 
Akron 44310 



Ohio Pike OGC 
Wilbur F. Butts 
at. 2, Box 42-F 
AuAia 45 102 

cstark County rganic Farming 
& Garden Club 

Mrs. Wti.nda Yohe 
2718 Craydon Rd. NW 

anton 4.47 18 

icu.Itu.re Club 

1.5 Evanston Ave, 

* 

C of Central Ohio 
r, Newton Asbury 

813 Stewart Ave, 
ohlmbus 43212 

Mansfield Chapter, Watur~ 
Foods Association 

Lester Koontez 
432 N. Columbus st. 
Crestland 4482’7 

Backyard Farmers Ecology 
Club 

Mrs. Joyce Lewis 

Organic Garden Club of 
Bayton 

Mrs. W. A. Webber, Pm. 
2035 Stegman Ave. 
Dayton 45404 

Galion Organic Garden Club 
King Malley 
116 Switzen Dr. 
Galian 44833 

Hillcrest OGC 
Mrs. E. J. Parker, Sec. 
RX. 1, Box 157, Gates Rd. 
Gates Mills 446040 

Toledo 0~3;;; I?-: Gardeners 
, Club 
Mrs. T. J. Matter, set, 
Rt. 1 
Gema 43430 

I..Mc.iig counw OGC 
Dr. Clyde R. Catt 
136 W. Shields 
Newark 43055 

Oak Openings Organic 

Melvin Schmous, P 
4228 Bounton Dr. 
Toledo 43623 

OEC of Lake County 
R. E. Hauch, Pm. 
Bishop Rd. 
Wickliffe 44092 

Beavercreek Organic Gardeners 
Mrs. Edward HifIner 
24SO Hazel Dr. 
Xenia 45385 

Green county Natural Food8 
Club 

Pauline Pidgeon 
576 S. Columbus St, 
Xenia 45385 

OKLAHOMA 
Tulsa Organic Faru~ ami 

Garden Club 
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atural Organic Nutrition 
Garden anti Health Club 

Walter J. Madson, Pres. 
1303 E. 17th %t. 
Tulsa 74 120 

EGON 
ngac Valley OGC 

Juanita Cclmpion 
803 SE 8th St. 
Grants Pms 97526 

C of M&ford, Oregon 
c/o Mrs. ‘I*homas Carter 

. I, 130x I93 
Jacksonville 97530 

PENNSYLVANIA 
Organic Farming Action Group 
Hildegarde Nyberg 
RR 1, Box 240 
Cambridge Springs 16403 

OGC of Lancaster County 
John D. Allgyer 
682 Hartman Sta. Rd. 
Lancaster 17601 

Bucks Co. Organic Gardening 
and Hc:tlrh Club 

c/o De Loria 
Box 98 
Lederach 19450 

The OGC of Levittown, Pa. 
Edward R. Haley 
20 Redbrook La. 
Levittown I9055 
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Point Township Garden Club 
Mrs. Harris McEihenny 
2 16 Front St. 
Northwnberland 17857 

Abington Organic Garden Club 
Gerry Ciappini, Corres. Sec. 
1022 Birch St. 
Scranton 18505 

SOUTH CAROLINA 
Piedmont Organic Movement 
714 S. Line St. 
Greer 2965 1 

Midlands Natural Growers 
Association 

Jeanne Aieilo, Chmn. 
Star Rt., Bzx 192-B 
Swansea 29 106 

TEXAS 
Amarillo OGC 
Myrtis Welch 
5 12 W. Studebaker 
Amarillo 79108 

OGC of Austin 
Charles S. Huntley, Pres. 
1105 W. 10th 
Austin 78703 

OGC of Beaumont 
Glenn C. Holst 
690 Iowa St. 
Beaumont 77705 

Organic Soilnakers Club of 
Big Spring 

Mrs. Bill Brown 
1502 Nolan St. 
Big Spring 79720 
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Living Soil Society 
Fletcher Sims, Jr., Pres. 
Rt. 1 
Canyon 790 15 

Dirt Daubers of Odessa 
Mrs. Ruby Louis 
700 E. Beal St. 
Odessa 79760 

Tyler OGC 
Mrs. Robert Rhoder 
3800 Cameron 
Tyler 7570.1 

Weslaco OGC 
c/o Pelly’s Organic Farm 
Weslaco 78596 

VIRGINIA 
Virginia State Chapter, 

Natural Food Assoc. 
52 18 Sweetbriar Circle 
Portsmouth 23703 

Tl7’ Organic Gardening Club 
Howard L. Jensen 
3706 Del Mar Dr. 
Woodbridge 22191 

WASHINGTON 

Organic Gardening & Panning 
Club of Clark County 

Jean A. Blackmer, Sec. 
Rt. 2, Box 242 
Battle Ground 98604 

“Garden of Eden” OGC 
Mrs. Theodore Johnson 
Rt. l,?ox26 
Colvifle 99 114 

I 

The Valley OGC 
6402 Pioneer Way E. 
Puyallup 9837 1 

Unity Church of Truth Garden 
Club 

Marvis L. Kellis 
W. 1124 Sixth Ave. 
Spokane 99204 

Tacoma Organic Garden Club 
H. Kennedy 
505 E. 93rd St. 
Tacoma 98445 

W3 Organic Growers Club 
Mr. Dennis Vogt 
Rt. 5, Box 150 
Walla Walla 99362 

Walla Walla Organic Growers 
Club 

Cecil Hanson, Pres. 
Frances Saylor, Sec.-Tress, 
1519 Whitman St. 
Walla Walla 99362 

WISCONSIN 
Cumberland OGC 
Paul Wilson 
Cumberland 54829 

timberland OGC’ 
Mike Wasilensky 
Cumberland 54829 

The Waukesha County OGC 
John A. Greenwood 
S. 94 W. 13876 Ryan Dr. 
&iles Corners 53130 
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Milwaukee OGC Milwaukee OGC 
Mrs Michael Cavatis Bernard Dziedzic 
2850 s. 128th St. 7644 Geralayne Circle 
New Berlin 53151 Wauwatosa 532 13 



. 
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Tulsa Organic Gardening Club 
Mr. Prank N. Garrison, Pres. 
827 East 66 N Street 
Tulsa 74126 

01UeGON 

Portland Organic Gardeners 
Mr. Virgil Langley, Sec. 
3330 S.W. Mitchell Street 
Portland 97201 

TEXAS 

First Golden Spread Organic 
Garden Club 

Mrs. Dora Jones, Corres. Sec. 
1022 N. Marrs Street 
Amarillo 79 107 

WSCQNSIN 

Milwaukee Organic Gardening 
Club 

A. L. Roemer 
3843 N. 87th Street 
Milwaukee 53222 



A The soil condition is determined by the 
it comes, and the partial or complete 

decomposition of vegetation. In the old times, a farmer tasted his 
soil. If it tasted sweet, he knew he could eripect high yields. But 
if it tasted sour or bitter, he knew it wasn’t good for crops. TO- 
day’s gardener depends on pH reading based on soil testing. A 
pH of 7 is neutral; most plants do best around pH 6 OF SIightly 
acid. 

Compost activator are substances that some be 
e bactetial activity in a compost pile. This can work 

in two ways, (1) introduction of bacterial strains that break 
down organic matter, (2) increasing the nitrogen content of the 
pile to provide extra food for microorganisms. Good organic 
procedure calls for adding nitrogen-rich manures which also 
contain the bacteria necessary for complete decomposition. 

E: Adobe soil is heavy clay, sometimes with silt mixed in. 
It is most likely rich in minerals, and almost entirely lacking ia 
humus. Adobe, like sand, will ben& most conspicuously from 
organic gardening methods. 

AERATION: The exchange of air in the soil with air in the at- 
mosphere. Air is needed “in the soil for the proper working of 
bacteria and fungi and aids in the breakdown of organic matter, 
especially roots of previous crops. The average soil contains 
about 25 percent air, and its fertility and optimum root func- 
tioning depend directly on the extent of air ventilation. 

OBIC : Decomposition af organic materials 
by airborne bacteria. The most common form of cornposting 
done by gardeners. 

Microscopic green plants; that live as single cz%s 0P 8s 
rge colonie3 of one+zelled plants. They are present both in the 

land and in the sea, and also in fresh-water ponds. 
I!LA.Ll : Two types exist, white and black. White means 

an accumulation of soluble salts, usually the sulf:+te~ and chlor- 
ides cf sodium, calcium, magnesium, and sometimes potassium. 
Black means large amounts of absorbed sodium that either are 
directly toxic to plants, or that harm them by making the soil 
impermeal$e to water. White is the commonest kind, fotmd in 
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dm& all arid and semiarid regions. Both soils have a pH ran 
of 8.5 to 11. (See saline soil.) 

cc : Cornposting without air. The heap 1 is mrnpletely endosed in m airtight container, and is worked 
upon by bacteria that exist in the absence of air. Escaping odora 
can become problem in anaerobic decomposition. 

diaeaea. Most blights are 
caused by pathogenic organisms. 

chasinglebudisfrxedtoa 

: means the p-on of the 
former to the latter in any .organic matter. The C N ratio of 
young SW& clover is 12 to 1; rotted manure is 10 to 1; sugar- 
cane trash is SQ to I; straw is $0 to 1; and sawdust is 400 parts 

of nitrogen. 
Growing a quick-maturing crop along with the 

or crop to improve the organic content of the soil by plowing 
e former under for the benefit of the latter. 

: By de5itioG a compound which literally clamps 
Humus functions aa a chelator, and most organic 

matter has some chelating abiiity which may, at times, attain 
considerable importance in the mineral economy of the soiL 
The chelating-fastening onto-action of manures is one ex- 
planation for the gr&er availability of phosphate fertilizers 
when applied with farm mamms. 

0 The particles in a clay soil are so 5e that it tends 
making cultivation dii&uh., and interfering with the 

oxygen supply of plant roots. A typical soil may be composed 
of about 60 percent clay, 20 percent silt, and 20 percent sand. 

: Kkually a glass-covere-d bIastic can ails0 be used) 
in the back, and slanting down toward the front 

to admit more of the su.n9s low winter-time rays. No heat is 
used inside the cold frame. The cover is usually hinged in t.bg 
back for ventilation. 

co t The hardening of soil into a dense 
mass cause continuous passage of heavy weights or 
vehicks. Plants growing in soil compacted by heavy tractors or 
combinea cannot develop healthy roots. 

: Good plant neighbors have roots that 
occupy Werent levels in the soil, or 5d in each other’s corn- 
parry the light requirements best suited them. Pole beans and 
sunflowers interfere with each other above and below the ground. 
But slery and leeks da5e together, also cabbages and beans, 
beets and onions, cucumbers and sweet corn, and carrots and 
peas. Do not plant your tomatoe,g next to kohlrabi. 
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I.‘: Nature herself first made compost long before men 
began to garden. Leaves that fall to the forest floor and slowly 
decompose form compost. Last year’s foliage, weeds, and grasses, 
combined with countless hodies of insects, birds, and animals are 
z3I.l part of the natural cornposting cycle. The compost pile in 
your garden is an intensified and somewhat speeded-up version 
of this seaonal transformation of protein into humus. Finished 
compost is the best-possible complete fertilizer for plants because 
it contains all the nutrients they require in read.ily assimilable 
form. 

G: Plowing, planting, cultivating, and 
the terrain or prevailing slope of the 

ground. Byafitting the furrows to the curves and swell of the 
land, water and soil are conserved. The curved furrows. hold the 
rainfall, and reduce the amount of soil that is washed away. On 
*the other hand, straight-up-and-down furrows mean washing 
away of soil, loss of water, and gullying. 

VER CROPS: Planting a crop before the main one in order to 
protect the soil and to add humus and nutrients to it by plowing 
it under before the second is sown. A good cover crop makes a 
great amount of growth in the shortest possible time. It should 
be adapted to the prevailing soil and climate, and easily incor- 
porated into the soil. Summer cover crops include buckwheat, 
millet, oats, soybeans, and Sudan grass. Winter crops comprise 
rye, ryegrass, and wheat 

CROP RESIDUES: Most of the nutrients plants obtain from the 
soil remain in the unharvested portion-the foliage or root sys- 
tems. Research has shown that these crop residues increase sub- 
sequent yields with the right management. Burning these mate- 
rials results in an almost complete loss of their nitrogen and 
carbon. They can, instead, be used in the compost pile when 
combined with nitrogenous manures, tilled into the soil, or used 
as bedding for livestock. 

CROSS ATION: The transfer of pollen from one flower 
to th of another. An easy way to do this is to pick a 
blossom when the pollen is ready, carry it to the other flower, 
and dust the pollen over it as soon as the blossom opens. Many 
gardeners are attracted to this aspect of plant propagation be 
cause of the infinity of possibilities it offers. In more sophisti- 
cated applications, an extremely fine paintbrush is used to brush 
on the pollen, and the pollinated plant is then isolated from any 
chance contacts. 

CULTIVATION: Refers to the entire job of @tiring for the soil 
surface, and in some cases the subsoil. Cultivation also includes 
the operations that are completed prior to planting the crop. 
Soil cultivation, after the crop is planted, is done to keep the 
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weeds down, and to save moisture in the soil. Cultivation shoul 
never be done when the soil is wet; it tends to break up text 

OFF? The wilting and early death of young se 
ter tiey emerge from the soil: The fungus attac 

seedlings at the soil line and causes them to break off at t 
point. Remedial measures include proper ventilation and dryin 
off of the soil. It can be prevented by sowing the seeds in 
mixture of equal parts of compost and sand, and keeping the 
young seedlings in a well ventilated and lighted cool place. 

Y: Should be applied to orchard trees be- 
fore any of the buds open. Properly applied, a three percent 
miscible oil is effective against a wide array of chewing and suck- 
ing insects and destroys the eggs of the codling moth, oriental 
fruit fly, leaf rollers, and cankerworms. You can make your own, 
using a gallon of # 10 oil, with a pound of fish-oil so&p to each 
half gallon. They should be thoroughly blended by mixing, bait- 
ing, and pouring and used as soon as possible. Dilute the mix- 
ture with at least 20 times its volume of water. 

AGE: Inadequate or defective, it can take either of two 
extreme forms, (1) the soil drains too rapidly and does not hold 
moisture for its plantlife, (2) it drains slowly or practically not 
at all and has degenerated i&o a swamp or bog. (See aeration.) 

: Choose species and varieties 
to your area. Don’t be shy about asking the neighbors, 

the local nurserymen, and the county agent for recommenda- 
tions. And then, when your mind’s made up, be sure to go in for 
cover<ropping, mulching, and composting. 

: Learn to rejoice when you see them in the gar- 
den or in the compost pile-it means you’re doing things right. 
Our topsoils have been made by earthworms. Aristotle called 
them the “intestine3 of tie soil” because their castings are far 
richer minerally than the soil which they originally ingest. They 
also aerate the soil, going as far down as 6’, and making holes 
for the rain. I%ey also break up hardpan, and their dead bodies 
add as much as 1,000 pounds of valuable nitrogenous fertilizer . 
to an area of 5&h@ organic soiL 

ELE The system of growing plants that seeks 
to strial or atmospheric electric fields to stimu- 
late growth and crop yield. Tests at various state experiment 
stations have indicated that plants benefit from the application 
of electricity. Gardeners frequently make use of metal-posts, 
fences, can3, etc .-to take advantage of local prevailing mag- 
netic fields. .At the present stage, electroculture is more of aq art 
than a science. Much experimentation and verification of ra*u.lts 
remains to be done. 
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: Any of a group of complex organic substances that 
te or catalyze specific chemical transformations such as 

the digestion of foods in plants and animals. Without enzymes, 
plants would not grow, seeds would not germinate, microbes 
would nt>t function, and there would be no soil. 

EROSPBN: Severe washing or wearing away of soil, generally by 
rainfall but also by wind. Sheet erosion occurs when rains puddle 
the soil and seal it so runoff occurs. Gully erosion is a further 
(and catastrophic) development in which the results of the steady 
loss in soil are made dramatically evident. Wind erosion such as 
occurred in the mid-1930s lifted topsoils from entire counties 
and deposited them hundreds of miles away. Most of the U.S. 
soils are judged ruined when they lose 6 inches of topsoil, and 
are generally a.bandoned before they lose the top 10 inches. (See 
cover cmps and mulch.) 

ER, QRg: C: Plant fertilizers have three vital func- 
tions in addition to making the necessary nutrients available to 
plants, ( 1) improving soil tilth and structure, (2) improving the 
soil’s water-holding capacity, (3 ) aiding nitrogen-fixation. Or- 
ganic fertilizers such as animal manures, rock minerals, and 
complete compost serve all these function?. and serve to main- 
tain a balanced soil economy by releasing their nutrients grad- 
ually over a period of time, making them available as needed. 
High nutrient chemical fertilizers do not add humus to the soil, 
tend to harm rather than help its texture and structure, and 
generally cause an imbalance by releasing too much of a single 
kind of nutrient immediately. 
RTILIZE 
cept the use’of 

CLAL: The organic school does not ac- 
artscial chemical fertilizers for the following 

reasons, ( 1) they are quick-acting, short-term plant “boosters” 
that are known to pollute waterways, (2) they contribute to the 
deterioration of soil texture, and actually create hardpans, (3) 
they destroy much beneficial soil life, including earthworms, 
(4) they alter the vitamin and protein content of some .crops, 
(5) they make some crops more vulnerable to disease, (6) they 
prevent some plants from absorbing needed minerals, thus re- 
ducing flavor. The soil must be regarded as a living entity, and 
an acid fertilizer can dissolve some of its constituents which hold 
it together and thus injure its structure, The recent widespread 
dismay over pollution of the land, air, &d water must serve to 
establish the validity of the organic fertilizer position. 

FuNGU$: Any of a group of plants-molds, mildews, rusts, 
smuts, mushrooms-that, destitute of chJ.orophyll, reproduce 
mainly by asexual spores. Most fungi are basically valuable, 
and essential to the processes of life. They help convert rock 
material into soil, and contribute to the manufacture of humus. 
They are also active in the decomposition of dead vegetation 



and animal bodies, restoring minerals to the soil. (See micro- 
arsflnism and mycorrhizal associnkm) 

GARBACxE FOR COMPOST: Should be practiced whenever and 
wherever possible. Kitchen refuse, vegetable and animal, is par- 
titularly rich in nitrogen and other nutrients so essential to 
plant. growth. Use of garbage on the average Americdrln home- 
stead can help solve the overall pollution problem by eliminating 
one of the greatest offenders-dumping of raw garbage in land- 
fills or in the ocean. 

EN CALENDAR: It is difficult, if not impossible, to make 
a planting timetable which will agree exactly with the vagaries 
of the weather prevailing in your area. But the wise and observ- 
ant gardener will read the seasonal signs and follow the moni- 
tions of the local weatherman and old-timer alike. Sometimes 
he will guess wrong, and his plantings will suffer accordingly. 
But holding to some sort of schedule is necessary and, with an 
elastic and accommodating mulching program, the organic gar- 
dener shauld come through a “normal” growing year with a 
minimum of damage and frustration. 

E ATION: Viability in seeds (the power to grow) varies 
greatly with the species and varieties. Some seeds will take root 
and grow after many years, some will not germinate after a 
single year. You know a seed has germinated when the young 
stem and leaves appear at the surface. 

II GLAUCONFFR: An iron-potassium-silicate that imparts a green 
color to the minerals in which it occurs. It is a round, soft but 
stable aggregate of finely divided clay. The most common and 
best known glauconite mineral is greensand. Sand-sized glau- 
conite acts like a sponge, absorbing and storing moisture. Its 
unique round shape also prevents the interlocking of soil par- 
ticles and retards soil compaction. (See Greensand.) 

G 6: A graft is a shoot or a part of a tree or plant insert& 
into another tree or plant and fixed or protected so it becomes 
an attached and living part of the new identity. Probably the 
oldest purpose of grafting was to repair damage. But today its 
most important use is for propagating new or desired varieties 
of fruits or flowers for their perpetuation and multiplication. 
There is one other important reason for grafting-making dwarf 
trees. Grafting is also used to make trees more fruitful, or to 
improve the quality of the fruit, or adapt plants to adverse soils 
and varying climatic conditions. 

DUST: Granite stone meal is a highly recommended 
source of potash. Its potash content varies between 3 

and 5 percent and sometimes more. The value of using potash 
rock over the chemical form is that it is cheaper and leaves no 

I 
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harmful chemical residue. It also contain8 valuable trace miner&! 
e1ement.s. 

S: Can play an important role in improving soil. 
A good lawn doesn’t need zu much enrichment, added organic 
matIer, or mulching as do the more heavily cropped plots. A 
rich source of nitrogen, these clippings can most often be better 
used elsewhere as a valuable fertilizer in the vegetable garden, 
a helpful addition in all mulches, and .!s major aid in converting 
leaves and other low-nitrogen wastes into best-quality compost, 

G: It fertilizes the soil deeply which cornposting 
alone cannot accomplish. The roots of the green manure plants 
decay deep in the soil year after year, leaving great stores of 
organic matter which is broken down into humus. It is worth- 
while to devote part of your garden to a green manure crop, 
taking advantage of the new soil fertility as soon a~ decay is 
complete-about six weeks--and planting a “money” or yielding 

: Glaumnite greensand or greensand marl is an iron- 
otassium-silicate that imparts a green color to the minerals in 

, Being an undemea deposit, nsand contti 
if not all the elements which ur in se3 water, 

nsand hau been used successfully for soil building for more 
a hundred years, and is a fine source of potash. (See &au~ 

conite.) 
pl’: Refers to the preparing of young plants to 
ther conditions. Young plants, especially non- 

hardy ones, are very vulnerable to sudden temperature than 
To put them outside, after their propagation in the protecti 
a greenhouse or other ww place, may easily be fatal. There 
fore, young plants have to be introduced to the elements by 
degrees--the hardecinlg-off process. 

: That quality in plants that enables them to survive 
the climatic conditions of the particular area where they are to 
be placed. When gardeners speak of a “hardy” plant, they 
usually mean one that will survive the winter. But the term can 
also be applied to plants of a northern climate which will survive 
the winter. But the term can also be applied to the planta of a 
northern climate which will survive the heat of a more tem- 
perate climate. All plants are hardy in their natural climates, 
but when transported by man to foreign e&ronments, many 
cannot survive. 

PAN: Hardpans are impervious horizontal layers in the soil 
that may exist anywhere from 6 inches to about 2 feet below the 
surface. A true hardpan is formed by the cementing together of 
the soil grains into a hard, stone-like mass which is impervious 
to water. A more common condition is ELI impervious layer in 
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the subsoil caused by the pore spaces becoming filled with fine 
clay particles. Such tight clay subsoils, called claypans, are gen- 
erally associated with an extremely acid condition, so that from 
both the physical and chemical standpoint they are objectionable. 

The farm operation that usually follows plowing, 
to break up soil clods, similar to the job done by 

raking or rotary tilling in the home garden. Harrowing is done 

type of winter injury iu which plants are loosenad and 
d from the soil as a re8ult of successive freezing 
occurs in soils containin a considerable amount 
hich alternately freeze d thaw in the spring. 

ting the plants and soil with mulch should eliminate the 
ILCIL A long-range remedy is to compost heavily, adding 

e amounts of humus to the soil and reducing its clay content. 

: Contains 3 high percentage of clay and/or silt. 
soils generally hold too much moisture and have poor 

imilar to the cold frame, except that a source of’ heat is 
buillt imto the unit. This can be electrical heating coils, electric 

a bed of fresh, r3w manure. 

Is organic matter in a more ~~VBXKUCI awe of decompoai- 
an compost in its early stages. In a compost heap, some 

nit matter has turned into humus, but thes remainder 
te the decomposition process aher it has been placed 

in the soil. Organic matter in the soil, in the early stages of de- 
composition, cannot be called humus. It must still be called 
organic matter. The process where organic matter turns to 
humus is called humificatkw. 

: The objective of irri ation is to keep a readily ava& 
of moisture in contact with plant roots at all times. 
often farmers and some gardeners depnd an irriga- 

to Ehe exclusion of soil building and management practices. 
ir soil is not in condition to receive and properly utilize the 

water falling upon it 3s rain or applied by irrigation. A soil rich 
in organic matter will catch and hold nearly all the rain falling 
on it. Thus much less irrigation water will be needed, and what 
is applied will be held better. Mulching, wn manuring, strip 
cropping, contour plowing, and terracing are vital to cut irriga- 
tion costs and s3ve tPle underground sources from going dry. 

: Represent a tremendous potential of organic 
m3tter which can be returned to the soil. Reports show that the 
average person creates about 300 pounds of garbage a year. At 

present, most cities destroy garb3ge, burning it, burying it, or 
dumping it into the sea. In recent years, however, some cities 
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have been adopting various methods of municipal cornposting, 
whereby all the city’s garbage is composted and reduced to a 
fine material suitdble for garden and agriculture I.M. 

QWSE: Used to give Phil& more shade, a lath house has 
as a greenhouse without glass. The strips of wood 

are placed about one inch apart to allow sufficient circulation of 
air with less than half the usual amount of light. 

: this refers to a method of plant propagation in which 
branches of woody plants takes place while they 

to the parent plant. Layering is used on certain 
woody plants, usually those which have become too “leggy,” 
that is, too tall and gangling, with a few leaves growing at the 
end of a long stem. Its purpose is to produce shorter, stockier, 
more robust looking, and better foliage plants. The bark and 
cambium layer are cut or “wounded,” and the injured area 
covered with sphagnum moss or selected soil. Mew, young ~OO~S 
generally form within 30 to 60 days. 

Rainwater and irrigation is known to dissolve a certain 
plant food elements from the soil, carrying them 
ater deptha where they will be lost by the roots. This 

vitable and should be remembered when fertilizing. 
occurs in house plants, but this kind of leaching 

I.+? prevented by not over watering plants. Remember that 
every time water runs out of the drainage hole and is thrown 
away :in excess, it carries with it some soil nutrients. 

Actually flowerless plants, active in the initial stages of 
soil fermentation. Long before men appeared on earth, lichens 
grew endlessly on flinty rock and sterile sand, in steaming tropics 
and icy tundra, perhaps the best example of the teamwork that 
is the very cornerstone of nature. C&her organisms that work 
together to build soil from the inert substances of the earth’s 
crust include aerobic and anaerobic bacteria, and earthworms 
that take over where fungi and molds leave off. All these tiny 
creatures form links in a chain, the end product of which is life- 
sustaining, fertile soil. But the lichen is the indispensable “‘starter” 
link in the chain, 

: Often recommended. for ferfGzing house 
utside manure. The following method is easy, 

economical, and not a bit messy. As soon as the weather is warm 
enough to keep the water from freezing, get 3 large, 100 pound 
sugar sacks and 5.U each one with a mixture of fresh cow, horse, 
and chicken manure in equal parts. These are then suspended in 
60-gallon drums, barrels, or containers, one to each drum, which 
then are filled with warm water. Be sure the sacks of manure are 
under water. Some city gardeners “bury” the drums in an incon- 
spicuous place. 
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: Soil which is composed of a friable mixture of clay, silt, 
sand, and organic matter. The mixture of mineral and organic 
material in a good loam should provide 50 percent solid matter, 
and 50 percent space between the solids. of the space, about hab! 
should be Wed with water and half air for optimum plant 
growth. Clay, silt, and sand are particles of rock, usually of the 
rock which underlies the field on which they are found. Silt is 
composed of rock particles of iess than l/16 mm. in diameter 
which is or has been deposited on the bed of a body of water, 
Sand is coarser material, clay is finer rock material. If the min- 
eral content of a loam is composed of more than half sand, it is 
said to be a sand loam. If clay predominates, it is a clay loam, 
or if it is mostly silt, it is a silt loam. 

: The excreta of agricultural animals, along with stable 
litter, constitutes one of the oldest and most effective fertilizers 
known to man. The rise of chemical fertilizers in the 20th cen- 
tury has led to a decrease in the amount of manure utilized by 
world agriculturists. This wasteful misuse of natural ferther is 
often rationalized by farmers an< agriculturists, who allege that - . 
the supply is not adequate for +the need for fertihzers. ‘This is 
faulty reasoning. In 1889, there were 13,663,OOO horses in the 
LJnited States and SO,33 1,000 head of cattle. Today there are 
fewer horses--about 3,000,OW total-but almost 100,000,OUO 
cattle. There has also been a s&sequent r%se in the number of 
other livestock. The problem is not insufkient manure, but its 
misuse. 

: There are many kinds and weights of micro- 
organisms in the surface foot of soil in large numbers. Each 
kind of organism plays some signSLant role in the decomposi- 
tion of plant and animal residues, liberation of plant nutrients, 
ckkr in the development of soil structure. Many groups are de- 
pendent on each other; consequently one kind may tend to fol- 
low another. 

: All solid rocks are classified by geologists Vito 
1) igneous or formerly molten rocks, (2) se& 

mentav or layered rocks, (3) metamorphic (changed) rocks. 
Besides having different origins, certain minerd and chemical 
compositions characterize each group. Because the different 
compositions influence soil types, erosion, and economic prod- 
ucts, their diFerences are of practical importance. 

so : Muck lands are vast natural compost heaps. Over 
the ages, they were formed by the decomposition of aquatic 
plants growing in poorly drained areas. 

CH: A layer of material, preferably organic material, that is 
placed on the soil surface to conserve moisture, hold down 
weeds, and ultimately improve soil structure and fertility. As 
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with ~c;mpr>sting, mulching is a basic practice in th.e organic 
method. It is a practice which nature employs constantly, that 
of always covering a bare soil. In addition, mulching also pro- 
tects plants in the winter by reducing the dangers of freezing 
and hewring. Practically any organic waste material earn be usad 
as mulch. 

‘ATIOlW Any change in the character of a plant not brought 
about by crossing it with another plant is called a mutation. It 
may be a variation in color, size, flowering, yield, root, or top- 
growth habit, or any other characteristic. Sometimes only a part 
of the plant, such as a single branch, may show the new trait, as 
happens with roses and fruits. Cuttings of these branches will 
produce new plants having the alteration throughout. Generally, 
mutations appear most often in plants reproduced by seeds. 

AL Ol?& Usually symbiotic (two plants 
necessary to each other which benefit from their proximity) of 
the mycehm (filamentary threadlike growths) of various fungi 
and the roots of seed plants. The fungi make various nutrients 
more available to plant assimilation. 

: Referring to soils that are balanced between acidity and 
having a pH of about 7. 

A school of gardening which adheres to 
g or soil spading is necessary to attain 

best garden results. Here are the basic principles : ( 1) to imitate 
nature closely by not inverting the soil; (2) to economize on 
compost and other organic materials by using them as a surface 
mulch, where nature keeps its fertility promoting materials; (3) 
to reduce weed growth by not bringing more and more seeds to 
the surface; (4) and, by all these methods, to maintain a balance 
of air, moisture, biological life, and plant foods. 

OF& Proper nutrition is an integral part of the organic 
method of gardening and farming. Aside from the many other 
advantages of the organic method of gardening, the sound nutri- 
tion that is achieved from eating naturally grown foods is reason 
enough to follow the 0rgaGc method. The relation between soil 
and health is as basic as the very process of nature; the axiom 
“YOU are what you eat” assumes greater and greater impact as 
experiments show the wonderful results of eating carefully se-- 
lected, organically grown foods. 

: Calls for the main- 
tenance of soil fertility and texture by replenishing soil with its 
own materials and readily decomposable matter which can be 
easily reassimilated. Natural animal manures, crop residues of 

. every kind, plus compost are used as plant fertilizers and applied 
,-’ 
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as mulch to conserve moisture and regulate soil temperature. 
The organic method also bans the use of artificial chemical fer- 
tilizers and toxic pesticides while advocating the use of naturally 
occurring minerals. 

ORGhb_NxC RUE.& Or OigUliC matter is any part of any 
substance once had life-animal, vegetable, or a byprod- 
uct thereuf. Most aE organic matter can be composted to r&urn 
its nutritive substances to the soil, thus continuing the cycle of 
nature. 2”he wise gardener will avail himself of these various 
forms of organic matter and use them in the comnost heap. 

: The history of the organic 
in the researches and ex- 

periments of Sir Albert Howard over a period of 40 years. Sir 
Albert Howard was a British Governmeut agronomist whose 
mind integrated itself with what his eyes saw. He noticed that 
results on government farms did not compare favorably with 
those of neighboring native husbandmen from the point of view 
of azrimal and plant disease, and also that the natives didn’t make 
use of artificial fertilizers. In order to develop a system of farm- 
ing that would keep disease down to a minimum, Sir Albert de 
tided to use the method of the natives, but with scientific man- 
agement. In this experiment, Sir Albert broke away from the 
accepted research procedures. He shunned the fragment&d ap- 
preach of the agricultural stations. Instead of growing plants in 
handkerchief-sized plots, he farmed for 25 years 014 large acreage 
like any ordinary farmer. He attempted to prove comzlzzively 
that the use of chemical fertilizers degenerated plan& animals, 
and people through the poor nutritional quality of their food, 
His final findiugs had the strength of a hemily joisted and in&+ 
grated structure. 

: Is the partially decomposed remains of plants accumu- 
over centuries under relatively airless conditions. It is 8~ 

highly valuable organic mate&u for soil building, Peat moss 
loosens heavy soils, binds light soils, holds vast amounts of wa- 
ter, increases aeration, aids root develoment, stops nutrients 
from leaching away, and can be added to the soil or used as a 
mulch. When dry, it will absorb I5 timers its weight in water. 
Its effect on water is to make a “crumb” structure that holds 
much more water due to the increased area of the soil particles. 

PI3fnw. : Any one of a number of deadly chemical sprays 
which are used to kill insects and other harmful iife in hurt& 
cultural and agricultural areas. The use of pesticides is not con- 
doned in the organic method because of the harm done to bene 
ficial insects and soil life, and because of the potential. threat to 
human health. 

I 
[ 

I -. 
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IOT : The process of forming starches and sugars 
that takes place in leaves in the presence of water and plant 
nutrients brought up from the roots, carbon dioxide from the 
air, cMorophyU in the leaf tissues, and light. Chloroplasts, micro- 
scopic bodies in the leaves, manufacture carbohydrates using 
radiant energy from the sun for their power source. Thus, leaves 
are the only known agents c?pable of transforming the sun’s 
energy to food energy. 

IL N: Referring to the distribution of pollen; more spe 
‘cifically, the transfer of pollen to the stigma. It may be accom- 
plished by insects, gravity, wind, birds, or by artificial methods. 

Self~pollination: the transfer of pollen from the anthers of a 
flower of one variety to the stigma of a flower of the same vari- 
ety. 

Cross-pollhz#im: the transfer of pollen from the anthers of a 
flower of one variety to the stigma of a flower of a different vari- 
ety. 

Poilenizer: the variety (plant, tree) used to furnish pollen; tie 
male parent. 

ITASH BOCKz A naturally occurring rock containing a high per- 
centage of potassium and therefore one of the most effective 
potassium fertilizers. 

ZOPAGATION The great majority of plants can be propagated 
by seeds, cutting, division, and layering. For vegetables-an- 
nuals, biennials, and perennials-the most common reproducing 
method is by seeds. 

RKJNING: Trimming out unwanted or unhealthy portions of a 
plant in order to help the portions which remain. The time of 
pruning varies with the type of plant that you want to prune 
and with tfig results you wish to achieve through pruning. Some 
pruning is done at any time suitable to the gardener’s conven- 
ience; some pruning must be done at a specific season. Pruning 
is not a mysterious process but a garden technique that requires 
an understanding of growth habits of plants plus an intelligent 
program of plant care and an appreciation of the beauty of plant 
forms. 

: Qe Plant Quarantine Act of 1912 is designed to 
prevent the spread of injurious insects and plant diseases. The 
secretary of agriculture is empowered to prohibit or regulate the 
importation and interstate movement of all plant materials that 
may harbor pests. 

ABBPT MANURE: A fine source of nitrogen and other fertilizer 
values; The analyses differ according to the feeding practices, 
but an average sample is rich enough in nitrogen to prod- 



good heating in a compost heap. The manure can be applied 
the soil as it is taken from the hutches, dug in or used on law 
and added between vegetable rows or around trees and shru 
all through the year. A large doe and her four litters of abc 
28 to 32 young a year will produce approx&tately six to sev 
cubic feet of manure annually. 

: Rock dusts are potentially our most ab 
nutrient minerals. Soil is formed primax% 7 

by the action of organic matter on crumbling rock dust. The 
rock basis for soil pr a continual supply of mineral-rich 
silt that keeps breakin own and in large part replaces the 
minerals that crops the soil. One of the most important 
points in favor of putting ground rocks on legumes ia the fact 
that legumes are nitrogen producers. Rock fertilixers produce 
almost all the essential plant nutrients but nitrogen. Therefore, 
when they are used with legumes, there is achieved a balance of 
the plant’s food needs. 

: Any crop whose edible portion is taken from under 
the ground is commonly called a root crop. Popular ones are 
beets, carrots, onions, parsnips, potatoes, sz&iify, sweet potatoes, 
and turnips. Actually, onions are bulbs, and potatoes are tubers, 
rather than true roots. 

62 When fruit trees fail consistently to set fruit and 
tions are favorable, the grower may resort to root 

pruning. A trench about 2 feet deep is dug around the tree in the 
fall, at least 6 feet from the trunk, exposing the big anchor roots 
for cutting. If no bii roots are found, there is ;-cry likely to be 
a wild taproot t&at must be located and CUL Any ornamental 
tree that has spread its roots out into areas where they are not 
wanted can be treated in the same way. A metal or cement bar- 
rier set in the trench will prevent subsequent spreading. 

2s esandspeedsuptheprocessofp- 
tin inary tillage methods require the use 

of a plow, disk, aud a harrow before seed can TV plante& Rotary 
tiIlers do those three jobs in one operation. Rotary tilling has 
mother advantage. It providea a better means of incorporating 
crop wastes and other organic mat& into the soil than the plow- 
disk-harrow combination, Plowing tends to bury organic matter 
iu a layer 4” to 6” deep, often too far below the surface to allow 
optimtun decay aud breakdown by microorganisms. Rotary till- 
ing mixes such organic matter Late the soil evenly through the 
full tillage depth, 

TICV?z Crop rotation means a regular scheme of planting 
whereby different demands are made on the soil each year. A 
4-year rotation cau be corn, oats, clover, and whea$ in 4 fields 
of similar size. Each year the farmer has all 4 crops but in dif- 
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ferent places, The fifth year corn goes back where it started, and 
the repetition be ins. Depending DR need, you may have a 3, 5, 
or even longer otation, sometimes leaving a perennial like 
alfalfa in each field for 2 or more years. This requires careful 
planning concerning time, and place, plus the right division of 
the farm into smaller units. It may take several years of trial 
and error to get just the right rotation for all the facton in- 
volved, each farm being an individual entity. But ORC~ rightly 
established, the rotation can go on indefinitely. 

i z Wnder hot, Rrid conditions, soluble 
te m the surface of soils whenever the 
thin a few feet of the surface. This can 

oral conditions irr the plains of rivers, the 1 
es of lakes, in depressi which drainage water 

lates, in any region where marsh, swamp, or other ill-dtainei 
soti would be found in humid regions. During dry periods, the 
surface oi these soils is covered with a salt crust, which is dis- 

r solved in th.e soil water each time the soil is wetted. Saline soits 
I ow in humus because natural 9 gctation cannot make much 

owth on them. The salts ually present in the soii arc 
b les and chlorides of sodium and calcium, thou 

1 
tratcs occur in a few places. (See alkali soits.) 

i 
8’ : A typical “I dy” soil may be co 
I ly 70 percent 0 percent sil0, and 
f clay. The particles in a sandy nil are comparatively large, per- 
% mitting water to enter the soil mid to pass thro it so quickly 
F i that it dries out very rapidly, and often carries trients with it. 

Organic matter is especially important in improving the structure 
I of sandy soils. / 

Obk In gardening, this means the destruction of disea~& 
injured, or insect-infested plants or parts of plants, and certain 
other clea.n-up techniques that further aid in promoting the 
health and productivity of plants, Prompt removal of diseased 
or insect-damaged plants is the first rule of sanitation. It’s a 
idea to cultivate the habit of watching carefully for an 
abnormal in the growth of y plants re 
just a few sickly leaves or a si plant 8 
festation of bugs or the spread of a disease. 

1 SEA : Approximately 8,000 kinds of plants and over c 200,000 species of an.&& live in the sea Every known element 
i 
; 

is found there, and acre fox xre, the sea is probably 8s produc- 
tive as the best soil on any farm. This is not surprising when 
we consider that, instead of a few irlehes of topsoil, the sea’s 

0 g productive area is limited only by the depth that sunlight can 

i’ reach-about 200 feet. Seaweed, which makes up 2.5 percent 6 
II t the Japanese diet, is made into flour, noodles, axA other products. 
I: I‘ In I%waii, over 70 species of sea plants are eaten4 In Holland, 



358 &sic Book of Orgmic Gardening 

IBelgium, Smtland, and Norway, certain kinds of seaweed ar 

1 

consumed raw, cooked, or made into bread. In this country 
industry has found that seaweed yields substances valuable i 
the making of everything from ice cream and salad dressing 
bum ointments and dental impressions. 

fmvn weeds grow between 
also on rock bottoms below low-water, 
feet, Rockweeds are relatively small 

the dryiflg action of 
lch when used it can be mix& with shredded leaves, 

and other mruIch materials, You can 
into the upper few ixxhes of 

at the rate of 50 to 

may be savCa from any annud or 

y horticuiturd varieties 

a long tima to mature 
from seed, and are more e&zientiy propagated from cuttings 

of the life history of the plant will 
r to know which seed is worth saving, 

local gardeners and 
stances, there is a no 
available at no charge. 
Activated Siktge is produced when the sewage is agitated by air 
rapidly bubbling t&ough it. Generally, activated sludge is heat 
treated before being made avaiiable to gardeners and farmers; 
its nitrogen content is between 5 and 6 percenh phosphorous 
from 3 to 6 percent. Iti plant food value is sir&u to cottonseed 
meaLa highly recoaEmended f$x-azer* 
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Digested Sludge is formed when the sewage is allowed to settle 
(and liquid to dnin off) by gravity without being agitated by air. 
Digested sludge has about the same fertilizer value as barnyard 
manure. Nitrogen varies from 2 to 3 percent, phosphorous aver- 
aging about 2 percent. It often has an offensive odor that persists 
for some time after application to a soil surface during co01 

weather. This odor may be eliminated by storage in a heap dur- 
ing warm weather. 

: By this method, leaves, weeds, manure, 
cr waste organic materials are spread over the garden or 

field and worked into the soil to decompose. It’s recommended 
to make several passes with a rotary mower over this material 
---cut-up material breaks down faster. Also add any lime, nitro- 
gen fertilized bune meal, tankage, or dried blood., phosphate or 
potash rock at this time. 

: Compost shredders enable the home gardener to 
I make compost in as little time as 10 days, and actually ease the 
\ task of making compost and mulches. It is now recognized that 

cut-up leaves, weeds, and other similar materials make better ]- 
i mulch than the rough raw product because they hold moisture 
i better and form a thicker blanket which chokes off weeds. 
p IBreakdown of shredded materials is also faster, since the heap IB : j> heats up more quickly, Shredders may also be used to grind and 
I b‘ pulverize finished compost, which is ideal for lawns, potting soil, 

ib-W~i&dS, aiid iii ~ikd~Wlses. 
I 

: Particles are microscopic pieces of rock-much smaller than 
sand--that help make up soil. Silt of the nonquartz minerals is 
rich in plant food. 

SOIL FAUNA: This is one of most important gardening assets. 
They include mites, worms, grubs, centipedes, etc. All feed 
either on each other, or the crop residues and leaves deposited 
on the soil. Through continual activity-biting, chewing, tunnel- 
ing, crawling-they loosen and aerate the soil and thoroughly 
mix its various components. Where there is an abundance of 
organic matter, there is also a proportionate number of func- 
tioning soil fauna. 

s MlPERAT : Soil tempizatures vary just as much as air 
temperatures. One part of a garden is probably hotter (or colder) 
than another depending upon its location, chemical and physical 
makeup. Here are some examples of how soil temperatures ti- 
fluence your gardening results: 
1. Germination of seeds depends upon warmth of soil below 85 

well as upon air above. 
2. Planting your first crop as soon as soil has warmed up enough 

1s in spring can mean that you’ll have time for a late planting 
in the same spot. 



ING: A good gardener wants to know as much about his 
sible. I-Ie wants to know what general type of soil it is, 

what plants will grow best on it, and how to fertilize it. It is easy 
to see that many benefits can be gained by learning more about 
the composition and capabilities of your soil. There are two 
ways to find out what nutrients your soil is hungry for. You can 
send a sample of yocr soil to a laboratory or to your state col- 
lege; or you can buy a testing kit and make many of the neces- 
sary tests yourself. It doesn’t hurt to use both methods, because 
you will be able to double check your results. A home testing 
kit is valuable because jt enables you to make frequent periodic 
tests of your soil. Most people don’t realize that the nutrient 
content of the soil vsries greatly f*fiv rlWLll ona season to another. A 
soil test will tell you what nutrients are “available” or soluble 
in your soil. 

STONE @: A process which consists of placing rocks 
between and around growing plants. The stone are placed close 
together so that very little soil is exposed to the WIL This method 
greatly aids weed control without cultivation, The elimination 
of cultivation itself is of considerable value in that cultivating 
tools can sometime3 cut into lateral-growing roots near the sur- 
face. Recent studies have shown that stone mulching: 
1. 

2. 
3. 
4. 

5. 

6. 
7. 

8. 

Provides such beneficial conditions as the conservation of 
moisture. 
Provides good soil aeration. 
Reduces wind and water erosion on slopes. 
Maintains ideal conditions for soil bacteria, earthworms, and 
burrowing insects. 
Enriches the soil by gradual disintegi-ation of the stone bot- 
toms because of the erosive action of organic acids and mois- 
ture in the soil. 
Protects the soil from the direct rays of the sun. 
Prevents the growth of weeds and other plants in competition 
with food plants. 
Provides a temperature regulator. 

360 Basic Book of Organic Gardening I 

3. A mulch or cover crop regulates the soil’s temperature 
your advantage. 

4. You’ll learn how to save plants from frost damage. 
5. You can aid the work of helpful soil bacteria if you know 

what soil temperature they work best. 

j 

Bacteria: Organic gardeners are well aware that their soil is alive 
and that it provides a home for many beneficial bacteria. Thes 
bacteria require special conditions of warmth, moisture, an 
free aeration of soil to do their best job. These conditions are 
found cnly in the upper cultivated layer4 of the soil, and are 
more easily obtained in sandy loams than in clays, where the 
moisture content is too high and the supply of oxygen is lacking. 
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Refuse from slaughter houses and butcher shops other 
d from the fats by processing. Depending on 
e present, the phosphorous content varies 

greatly. Nitrogen content varies usdiy between 5 and 12.5 per- 
cent; the phosphoric acid content is usually around 2 percent 
but may be much higher. 

l Consists of pulling up certain seedlings in a row to give 
ose that are left. Sometimes the pulled seedlings are 

kept and replanted, in which case the procedure is called pricking 

Disbudding, the removal of some flower buds to make the re- 
maining ones grow larger blooms, is also a form of thinning, 
which in fruit grow& consists of pruning out some of the fruit- 
lets as soon as they are sc!: to prevent too much small fruit pro- 

: As ordinarily understood, tith refers to the physical condi- 
of the soil. Good soil tilth mepus a loosening to the depth 

necessary for root penetration and pla.nt growth. A friable soil 
is ime Liat iias ~Vvu LULLL. ---A +;l+h Tn nrl;litinn. wil a& & &Q wed to - ------ 2 

meitfl cultivation. 

TOPDFWSING: The application of compost, lime, manure, and 
fertilizer-s to the surface of the soil. Usually the material is 
lightly raked into the ground around growing plants and along 

CE ELElfdEm: Trace elements are minor mineral nutrients 
nee.ded by all @h&-s, animals, and humans in extremely small or 
“trace’* amounts. In order to be present, these micronutrients 
must be available in the soil in which the plants and foods are 
grown. Too little of one or more elements produces defi&ncies 
which result in plant or animal disease. On the other hand, an 
excessive quantity of any trace element similarly brings about a 
host of toxic conditions in plants and sicknesses in animals and 
people. Just how important these elements are can be seen by 
the fact that although trace elements may constitute less than 
1 percent of the total dry matter of a plant, they are often the 
factor that determines the vigor of the plant. Even where good 
crops have been thought to be produced, trace elements additions 
to the soil have raised yields and improved crop quality often 
amazingly. Most soils originally contain a sufficient supply of 
these elements to sustain good plant growth. But intensive crop- 
ping, erosion, chemical fertilization, and the replacement of 
manure-producing animals with machines have- caused wide 
spread deficiencies to occur. 

G: When seedlings are about a half-inch high or 
have their true l.eaves (those resembling the species, instead of 
the ones known as ‘*seed leaves” which appear first), they have 
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reached the proper stage for transplanting into other containers.! 
These containers for transplanting purposes are practically the; 
same as those used for sowing. Use a somewhat richer potting) 
mixture, so that the seedlings will have plenty of available plant 1 
food. Dampen the soil and fill the containers loosely, smooth it 
off, and press it dawn with a flat board. W+.h a small round 
stick, make holes in which to set the young seedlings. Be sure 
that these holes are wide and deep enough to accommodate the 
roots in their natural position without crowding. 

NC G: Might be called a soil exchange process whose aim 
is to replace enriched surface soil with soil from lower depths. 
This puts fertile soil down deep, and brings about better struc- 
ture, drainage, and root development. Usually a trench is dug 
12 to 18 inches deep, and the soil removed from it is hauled to 
the other end of the area to be trenched. Then a layer half as 
deep is taken off from the next strip. It is enriched with rotten 
manure, compost, rock fertilizers, and other organic materials 
and is dumped into the first trench. This is then filled to its 
original ::vel with the remaining soil from the lower part of the 
%%X3Zd tiK&i. This process is repeated until the last strip is 
reached, which is fXled with the soil previously carried there 
from the first trench. Some gardeners b&g up a& inch or so of 
the subsoil of each trench and mix it thoroughly with.+he upper 
soil, thus making their soil fertile and friable to a greater depth 
each time they trench it.. 





Acidity, beets as indicator, 170 
Se@ also Acid soil; Alkaline 

soil; Neutral soil 
Acid soil, 25, 26, 27, 66 

organic preparation, 26 
rock phosphate and, 52 

Adobe, explained, 23 
,4dobe so&, 23 
Aerobes, 62 
AwwreantmPa 15 17 --pTo-, a-, ^. 
Air intake, 19 
““lfa&h;~ as mllMling 

Alkali d&ease, 22 

mate 

Alkaline soil, 25 
crop rotation and, 55 

_’ legumes and, 55 
manure and, 55 

A~lluim sahm L. (see Garlic) 
American Dust Bowl, c‘ 
Angleworm (see Earthworm) 

- ~~~6arlures, 34-35 

Antipbllution methods, 305 
Ants, birds and, 254 

wntroi of, 265 
Aphids, 230,240 

birds and, 256 
chives and, 244 
control of, 256, 265-266 
ladybugs and, 250 
onion spray and, 241 
signs of, 230 

Ark, Peter, 236-237 
&senate of lead, 233 
Artificial chemical fertilizers, 3- 

4 
Artificial chemicals, mushrooms 

and, 196 
Artificial gardeners, 3 

Asparagus, 127 
harvesting, 279, 288 
planting information, 168-170 

Aspergillus fhws, 252 
AutoyobilesP effect on our land, 

Bucil!u!u7 thuringiens%, 251, 253, 

“Rarlf tn fhp land” mgvem&$ ---a. WY 
311 --I 

individual acwunt of, 3110 
315 

Bacteria, earthworms and, 58 
in humus formation, 58 
insect sprays and, 58 
soil fertil$y and, 58 

Bact;~olcq&al control of pests, 

Bagworms, 266 
Balance: of nature, 249 
Ban&g sticks, use in garden, 

Bamett, Frederick J., 38 
Bark chips, as mulching mate- 

rial, 92 
Bartlett, J. J., 68 

cornposting method in resi- 
dential area, 68-70 

Basic slag, 29 
Basset., F. WV., 38 
Bean beetles, control of, 265 
Beans, bean rust and, 237 
’ marigolds and, 245 

seed culture of, 147 
Bedrock, in soil formation, 14 
Beetle larvae, signs of, 230 
Beetles, 257 

on beans, 245 
marigolds and, 245 
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Beets, harvesting, 282,288 
as indicator of soil acidity, 

170 
planting information, 170- 17 1 
pulling time, 162 
seed culture of, 146 
thinning, 162 

Berries, for bird food, 262-263 
Biological insect control, 249- 

252 
where to order, 252-253 

Bingham, Marjorie, 46-47 
Bird baths, 260 
Bird boxes, 260 
Bird feeders, 260 
Bird food, 258-259 ; 

berries, 262-263 
flowers, 263 

f 

Bird houses, 256, 257 I, 
Bird identification, 2 5 5 -$57 

heavy meat eaters, 25~1 
mized-diet, 2 55 
iegetarians, 255 

Bi,rd nest materials, 257 
Birds, attraction by plants, 259 

fruit preference of, 262-263 
fruit trees and, 260-263 
for pest control, 254-255 

“Black root” (see Damping-off) 
Blackspot of roses, 93, 104 
Blanching, in celery, 179 

in endive, 187 
Blood meal, 29, 35, 49, 51 
Blowouts (see Gullies) 
Blueberries, mulching and, 103 
Bog soils, 19, 24 
Bolted plants, 195 

radishes, 206 
Bone meal, 29, 51 

for ant control, 265 
Bosch, Robert van den, 228 
Broadcasting method of plant- 

ing, 161 
sprinkling irrigation and, 161 

Brew;r wastes, for cornposting, 

Broad-leaved evergreens, 25 
Broccoli, cauliflower, contrasted 

with, 174 
harvesting, 279-280, 288 
planting information, 171-172 

Bronson, William, 299 
Brov;f4F$4rot water treatment, 

Brown soils, 23-24 
Brussel sprouts, harvesting, 2?9- 

280 
Buckman, Harry, 16,17 
Bug-eat-bug method of insect 

control, 250 
Bulbs, mulching and, 98 

Cabbage, harvesting, 281,288 
lime in growth of, 187, 189 
planting information, 173-174 
seed culture of, 145 

Cabbage butterfly, 267 
Cabb;;. looper, control of, 251- 

Cabb;f; 2$ggot, control of, 

Cabbage worms, pepper spray 
and, 24 l-242 

tiny wasps and, 252 
“Cake-,maker,” 74 
Calcium, 5 
Calcium carbonate, 22,23 
California Tomorrqw, 298-299 
Cankerwo.m, birds and, 256 
Cantaloupes, planting info- 

tion, 174-175 
Capillary soil water, 18 
Carbon dioxide, 14, 307 
Carrots, harvesting, 282, 288 

mulching for root lice, 143 
planting information, 175-177 
Seed culture of, 145 
thinning of, 162 

Castor porna=, 35 
Caterpillars, 257 

control of, 267 
ins;;;-disease weapons ana 

Cau~;ow~~8 harvesting, 279- 

plant&g information, 177-178 
Celeric, 180 
Celery, blanching, 179 

harvesting, 281 
planting information, 179-l 80 

Celtuce, 281 
Chemical gardeners, .302 
Chernozem, defined, 22 
Chemozem soil, 22,23 
Chestnut soils, 23-24 

contrasted with chemozem 
s&l., 23-24 

Chinch bugs, control, 267-268 
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CI&I;~~ cabbage, harvesting, 

planting information, 180- 18 1 
Chives, roses a+ 244 
Chlog;te3dI$yckrocarbons, 250, 

Chlorop~ylP, 13 1 
Christian, .Fred, 46 
Christopher, E. I?., 97-98 
Cisterns, 309 
Cityt..ees. dormant oil sprays, 

Clayey material, 17 
Claypan, 21 

” Clay soil, I6 
Clemence, Richard V., 97 
Climbing plants, 113-I 14 
Clothes:, I64 
Y!lose&17 .ss;tem of life, 306, 

food &&age and, 3 10 
recreation at home, 310 

Cloth plant covers, 165 
Clubroot, 132 
Cocozelle squash, 117 
Codling moth, 234-235 

control of, 268 
use of ryania for control of, 

235 
Coffee wastes, 81 
Cold/;tn;;9 132, 133, 134-135, 

for compost making, 72 
ho;i;d, contrasted with, 134. 

problems that can occur in, 
137 

in transplanting, 164 
vegetable storage and, 141 
for winter vegetables, 141 

Cold-tolerant crops, 149, table, 
150 

Coleman, Charles, on plant pro- 
tection, 237 

Colloidal hu-mus, conversion of 
raw organic matter into, 62 

Colloidal phosphate, 32, 36, 53 
Commercial organic nitrogens, 

35 
Companion planting, 244-245 

See also planting information 
under specific phat by 
name 
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Compost, 26, 29-30, 37-38, 40 
earthworms in, 69-70 
explained,, 59 
placement of, 41 
for starting seedling, 72 
topdressing of, 68 
value of, 66. 

ComiTt application, 67-68, 830 

flower, 84 
~;;toS4aPgP:Y’ 84 .. 

orchArd,-84, 86 
tree, 84, 86 
when to apply, 83-84 

Compost bins, 73-78 
t;y$f hay, 74 

co&of, 73, 76, 78 
“cake-maker,” 74 
materials for, 73 
New Zealand box, 74-75 
“open-hearth bottom,” 77-78 
revolving drums, 76-77 
steel’ drums, 75-76 
three-by-three wire bin, 73-74 

Compost containers, 63-64, 67 s* 
Composting, 8 

for disease prevention, 248 
earthworms in, 66,69-70,71 
elimination of pollution and, 

in ‘zsidential area 
Composting lawns, 68 

68670 

Composting trees, 68 
Compost insulating heaps, 71-72 
Compost making, 61-68 

in cold frames, 72 
dive6si$ation of materials, 

finished product, 67 
frequent errors in, 66-67 
in greenhouses, 72 
grinding in, 62 
location, 63t64 
turning, 66 
ventilation, 62-63 
watering, 65, 66 
when to make compost, 61-62 
in winter, 71-72 

ComTT;3materials, 61, 64-65, 

Compost pile, 45 
Compost pits, 61,62,71 

. 
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Compost ventil.ation, 77-78 
vacuum cleaners in, 77 

Compost ventilators, 62-63 
Conservation, 7 
Conservatjon meth?ds,. 305 
Cons;gtton orgamzatrons, 298, 

Cont;q&;; 1 diseases in plants, 
m 

“Control of Certain diseases of 
Plants with Antibodies 
from Garlic” (Ark and 
Thompson), 237 

Coriander, 23 6 
Corn, ear-worms and, 247 

harvesting, 280, 289 
hill planting of, 161 
mulching and, 97 
multicolored ears of, 218 
pollination in, 127 
in small gardens, 127 
See also Sweet corn 

Corn borers, control of, 268 
Corncobs, black spots of roses 

and, 93, 104 
as mulching material, 93 

Corn earworm, control of, 251- 
252, 268-269 

Corn stalks, m mulching mate- 
rial, 92, 95 

Cotton, pest prevention in, 246 
Cottonseed meal, 20, 35, 49 

for composting, 82-83 
Cover cropping, 44, 47 

for pest control, 273 
in soil conservation, 291-292 

Cowpeas, experiments with mo- 
saic virus, 239 

Crickets, birds and, 254 
Crossbreeding, 143-144 
Crosspollination, 143-M 
Crown rot, 89 
Crucifers, 247 
Crumb, explained, 17 
Crumb structure, 15 
Crusting, 159.. 160 
Cry California, 298-299 
Cucumber beetle, control of, 

269 
Cxumber mosaic virus, 239 

sweet pepper juice and, 239 
Cucumixrs, 1 i3, 117, 128-129, 

138,233 
downy mildew of, 237 

garlic and, 237 
harvesting, 283, 289 
planting information, 181-183 
seed culture of, 146 
thinning, 162 
V trellis for, 182 

Cucurbit family, 236 
Cultivating vs mulching, 113 
cutworms, 57 

control of, 269 
Cyclamen mite, sign of, 230 
Cycle of life, 8-9, 58 

Dairy Goat Journal, 314 ‘ 
“Damping off,” 73, 88, 133, 137 

crowding and, 137 
vermiculite and, 133 

Dandelions, when to pick, 280 
Dates for sowing vegetables 

seeds under glass, table, 
140 

Dates for planting vegetabka 
(see planting inform4atiUPt 
under specific vt-get&e by 
name) 

DDT, 10,227,297,298, 301 
in mothers’ milk, 228 
natural food chain and, 227 

Deep-rooted annuals, use in soU 
improvement, 48 

Deep-rooted crops, grin ma= 
nuring and, 50 

Depth of planting (see phting 
infurmation under specific 
vegetable by name) 

Derris, 235 
Desert pavement, 22-23 
Desert soils, 21-23 

irrigation of, 22 
De te$ez;iyl 8 of our envirp- 

Devil’s shbstring, 235 
Dill, pgt.nting information, 18% 

Diseased plant residue, 291,292 
Distance between plants in the 

row (see planting infurma- 
tion under specific vegeta- 
ble by name) 

Distance betweefi rows [see 
planting informatirrn under 
specific vegetable by name) 

Dolomite, 26 
Doom, 251,252-253 



Dormant oil sprays, 232-234 
application of, 233 
arsenate of lead in, 233 
Bordeaux mixture in, 233 
chewing ins%ts and, 232 
home preparation, 233 
insects that hatch from eggs 

and, 232-233 
lime sulpher and, 233 
residual effect, 233 
spring use, 234 
sucking insects and, 232 
summer use, 234 
superior, 234 

Downy mildew, garlic and, 237 
ried blood, 29, 35 
for composting, 8 1-82 
ried manure, 32 
rill, defined, 192 

Drill 1rn;t;6y of planting seeds, 
I 9 

USE. bowl, 24 

arlyl fjanting, 149, inBl,nS, I%?, 

Earl: >;rni ps. bed culture of, 

Earth &wple News, 303 
Earthworms, 5 X-58 

bacteria and, 58 
bluish long thin type, 57 
castings o.bt55, 56 
chemical fertilizers and. 57- 

i 58 
in cornposting, 66, 69-70, 71 
bisect sprays and, 58 
thick r&dd&h type, 57 

arthworm-worked soil, 56 
Earwigs, control of, 263 
Earw;;r;kpntrol of, 25 l-252, 

m 
in cqrn, 247 

Eco1cg1;t.q real life and, 303” 

Ecolbgy, 297-299, 300, 302 
inbred, 318 
as a science, 303-304 

Eggplant, harvesting, 280, 289 
planting information, 184-l 86 

Elderberry, for plant protection, 
237-238 

Endive, blanching, 187 
harvesting, 28 1 

planting in cold frame, 141 
planting information, 186-l 87 

Erosion, 18- 19 
air intake and, 19 
gullies, 18, 19 
moderate, 19 
n3ne apparent, 18 
sheet, 18 
severe, 19 
slight; 19 
very severe, 19 
very severe gullies, 19 
water intake and, 19 

Escarole, harvesting, 28 1 
uropean red mites, 234 

Exm&is, defined, 240 
Ezell, B. D., 283 

Fahmy, Osny G., 228 
“Fallacy of Ecology as Science, 

The” (Warnick), 303-304 
Fall mulch, 98-99 
Fallowing, 24 
Fenne& B.. 238 
Fertiliz&, 40 

organic vs artiiicial, 3-4 
placement of, 40 
See also planting information 

under individual vegetable 
by name 

Fish bait (see Earthworm) 
Fish meal. 49 
Fish scrap, 35 
“Flacid ParaMs.” 234 
Flats (see !S&d fiats) 
Flea beetle, control of, 269-270 

signs of, 230 
Flower camposting, 84 
Fly repellents, 236 
Foliage rutabagaa, 209 
“Forced air” co?posting, 77 
14.da7y0 ~lmpostmg method, 59, 

m 
bin used in, 73-74 
See also “Spczd” cornposting 

Fresh manure, 31-32, 161 
Frost-free date, 149 
Fruit trees, birds and, 260-261 

dormant oi! spray and, 232 
protection from birds, 261- 

2tj2 
Fung;;! growth of mushrooms, 

Fungus, control of, 242-243 
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Gall wasps, sign of, 230 
Garbage, 45 

for composting, 80 
kitchen wastes, SO 

Garden failures, 3 
Garden planning, 11 l-l 14, 1 IS- 

117,292 . 
Gardle2nl $a;s, for 5 persons, 

fo; ?;i;;$eastem area, 118, 

Carded i&dues, 79 
disposal of, 248 
arden rocket, 280 

Garden sanitation, 248 

gram-negative pathogens and, 
237 

gram-positive pathogens and, 
237 

odor of, 237 
nc;utroleum and, 237 
foi4yach borer prevention, 

Ciddens, Joel EL, 47 
CIaes, Fred S., 25 
Glauconite greensand, 3 1 
GraduaUy pulverized rock, 4 
Granite dust, 30-31, 54 

manure-phosphate combina- 
tion and, 54 

pota.sh-bearing minerals in, 
54 

potash content, 54 
as source of potash, 5 

Griinulation, 15 
Grapevines, mulching and, 103 
Grass clippings, 30, 79-80 

as mulching material, 90, 99- 
100 

fo;g;vinter protection, 292, 

Gra.:sshoppers, birds and, 255 
ccbntrol of, 270 

Grajritational soil water, 18 
Greedy feeders, 128 
Greenhouses, for compost mak- 

ing, 72 
“Green Manz-e and Cover 

Crops” (Rogers and Gid- 
dens), 47 

Green manuring, 44, 46, 47, 50 
advantages of, 47 

explained, 44 
hairy vetch, 47 

Greensand, 30-31,37, 54 
potash content, 54 

Greensand marl, 31 
as source of potash, 5 

Grinders, in cornposting, 65 
Grinding, in composting, 62 
Gross feeders, cabbage, 173 

eggplants, 184, 185 
kohlrabi, 189 
rhubarb, 207 

Grout@niay&as mulching ma- 

Ground &sects, birds and, 255 
Gxbs, signs of, 230 
Grubworms, 57 
Gullies, 18, 19 
Gypsum, 23 

Hairy vetch, 47 
Harden off, 134, 137 

explained, 164 
Hardpan, 2 40 
“Hard” pestlades, !, -22, 227, 250 
Harvestmg, 283 
, effects on vitamin 6,288 

home gardens, 288 
nutritional factors, 283-284 
plant maturity, 283-284 
See also planting infurmatiun 

under specific vegetable by 

Hay, for cornposting, 78-79 
Head lettuce, formation of, 92 

seed culture of, 146 
Hedge apple, 236 
Hedge ball, 236 S 
Herbs, for pest prevention, 236 

for plant protection, 245 
Hill methti of planting, 161 
“Hole method,” 46 
Hopa crab-apple trees, 262 
HorL?ons, soil, 13. 
Hornworms, tomato, con&o1 of, 

274 
Hot air treatment, 243 
Hotbeds, 134-136, 139, tables, 

139, 140 
cold frame, contrasted with, 

134-135 



pml$qma that can occur in, 

time recommended for plant 
growth, table, 139 

spacing for growing plants, 
table, 139 

temperature for growing 
plants, table, 139 

Hot manures, 3 1-32 
Hot pepper sprays, 24!-242,27,1 
Hot 2;;kzz3 for fungk control, 

ouse finch, nesting box for, 
256 

COrSiXl iif, 252 
Albert- 8, 9, 59-60 
method of compost- 

ing, 59-60, 61 
&bard squash, 17 
planting information, 2 15-216 
ulls, 31 
as muPching material, 90-91, 

urn:: 4 19 30,31,51 
definkd; 89’ 
in desert soil, 22 
disease bacteria and, 248 
rr?ulchiIlg 3nd, 48 
in prairie aoil, 20 
See als0 Compsst 

Hybrid plant seeds, 143, 144 
Hygroscopic soil water, 18 

Important natural fertilizers, 52 
Indore method of cornposting, 

8, 59-60, 61, 65 
Infecting the garden, 230.23! 
Insec;O!ites, as signs of putrty, 

Insect-disease weapons, 25 l-252 
Insect-eating birds, 255-256 
Insect-hysteria reflex, 297 
Insecticidea, home grown, 236 

237 
safe, 232-235 

Insect-resistant vegetable plants, 
247 

Insect-ridden plants, 230 
in cornposting, 230 
in mulching, 230 

h.it?x 369 

I.nsecfi2 T.. hatch from eggs, 
- 

3uck.r: g, 230 
See also Pest3 

Insect sprays, bacteria and, 58 
effects: on soil, 58 
See also Pesticides 

Insulating heaps, in makkg 
compost, 71 

Interplanting, 111 
Irrig~t. sprinkIing methe 

lanes, I-3. R., 231 
“Juvenile hormones,” 249,252 
Japanese beetles, control 0& 

251,270 
K-‘- -s--Ie-- ale, panung iE&mmtiOQ, 18% 

188 
Kohlrabi, 116 

planting information, 189 
I&ill, John, 96-97 

Ladybugs, for aphid contmI, 
250,251,252 

for peit control, 273 
L.ate-seeded planti* 160 
Lawn cornposting, 84-85 

how much to apply, 85-86 
Leaching, 20, 21 
Leafhoppers, birds and, 254 

control of, 270-27 1 
Leaf miners, 247 

sign of, 230 
Leaf mold, 31 

dec#uous trees VJ conifers, 

as mulching material, 90 
Leathseddgtjst, for cornposting, 

Leaves,- 3 1 
for celnpmting, ?8 
a3 mulching material, 90, 95 

, Joghua, 227 
Leck~gO ~lgtlng informatioa, 

. 
seed culture of, 146 

Lefever, Harold, 308 
Leibig, Justus von, 8 
Lemon fungi, hot water treat- 

ment, 242 
Lettuce, harvesting, 280-281 

planting in cold frame, 141 
planting information, 191-192 
SW ah Head lettuce 

Life cycle, 8-9, 58 
Light, for plant growth, 131-132 
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Lim;*rans, harve:itig, 279, 

planting information, 192- 193 
Lime, 26-27, 293 

test for necessary amount, 27 
Lime sulpher, 233 
Liming, cautron about, 51 
Liquid compost, 72-73 
Lithosol type of soil, 19 
Loamy soil, 16**17, 18 

classifications, I7 
-Lofroth, Goran, 227 
Lion, T., 16, 17 

Maclura pomifera, 236 
Maggck~, control of, 2X 

root, 273 
M3rn2;;th melting sugar pea3, 

Manure, 46-47 
in compost, 66 
for cornposting, 82 
dried, 82 
in Illetitinc gas generaton, 

308 
phosphate rock and, 52-53 
LSwivik 5yn experiments 

well roited, 161 
SW ulso Animal manure; 

Fresh manure; Green ma- 
nuring; Hot manure 

Manure hotbeds, 135- 136 
importance of straw in, 135 
temperature control in, 136 

Marig0Fi40r beetle preven- 

for pe& control, 272, 274 
McKeea, c, D., 239 
Mealworms, control of, 252 
Mealybug, control of, 271 
Meat eating birds, 255-256 
Methane gas generator, 308 
Mexican an beetle, 247 
Microbes, to fight i.nsects, 250 
Midges, Signs of, 233 
Mill-,, for control of mosaic, 

238-239 
Milk. cartonc, for starting plants, 

138 
“Milky spore disease,” 270 

us2 in pest control, 25 1, 252- 
253 

Millipedes, control by birds, 254 

*ganic Gardening 

Mint, as fly repellent, 236 
growing in winter, 195 
planting information, 193-195 

Missyrii B;gnical Garden Bu& 

Mites, ‘&&rol of 27 l-272 
Moment in the’ Sun @t.ieno~ 

and Rienow), 318 
“Montmorillonite clay,” 41 
Mosaic, 238-239 
Mosquitoes, birds and, 255 

control of, 272 
Moths, bird3 and, 254 
Mulberry ,287 
Mulch, 87 a A.., -+--a -= 115 awvuuCgCS’EE 01, 

amount to use, 95 
bla;;;pot of roses and, 93, 

for harvest protection, 88 
for home gardens, 104-105 

penetration and, 9% 

fuagoid growth, 195 

N~i~~~~, for aphid con&o& 

Native mulching ma- 
terial, 94 

Natural p9xni423, 249;2S 1 
NatuElJy3T, for d-: con- 

Natural OVA& 7 
Natum&nmd fertilize= 52, 

manures and, 55 
Natural rock fertilizers, 5X-52 

qqGxt.ion, tuble, 53 
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Nature and Properties of Soils, organic fertilizers, tables, 38,39 
f’e 1(7Lycm and Buckman), vs chemical, 48-49 

Neighbbrhood campaigns against 
use of, 39-40 

pesticides, 301 
where to buy, 40-413 

OrgyI% gardeners, 305, 306, 
Nematodes, 240 

control of, 272 
dehydration of, 240 

abcf;w3z chemical-technkal . 

fungi and, 241 as ec&ogists, 303 
us;3;f2yOgar for control of, chemicai pesticid 

defined, 2 
mcl, 2 

box, for common house vs environmeutai eae 
h, 256 

Nesting shelves, 256 
Nest materials, 257 AP,.d --,rs.,S:,L rsc+T J.P6zsL p UL6c;LIUll, LJ I jLL;g b ctins e+‘& na&m 303 
Neutral soil, 25, 92, 96 ai9 a movemar& 5-B 
Nevada minimum maturity eatural fertilizers and, 2 

dates, table, 139 pest contrd of, 226 
ewell, J., mosaic control, 238 

itrogen sources, 49, 51 
blood meal, 49, 5 I 
~tton~~d meal, 49 
fish meal, 49 

Nicundru physuludes, 236 
use in pest control, 275 

Nontoxic sprays, 232 
Noy;ztem area 

Nuc1~~ polyhedral virus, 2519 

“Number” complex, 48-49 
Nutrition value, of plants, 2&7 Osage orange tree, 236 
Nut shells, for cornposting, 81 

O&k t$q4” mulching material, oxy 

Okra, 2-81 
282,289 

tion, 196-198 
seed culture of, 146 
thinning, 162 

Onion spray, 241 
Open-end economy, 306 
“Open-hearth-bottom” bin, 77- 

Orchzfd composting 84 86 
planting information, 198499 

Orchards, mulching,’ 104 
pot planting, 199 

Parsnips, harvesting, 282, 289 
Organic, defined, 9 
“Organrc” actions, 

pknting information, 205-201 
304 Peach horcra. control of, 27% 

“Organic cores,” 46 273 
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garlic and, 245 Phosphate rock, 5, 32,36 
Peaches, brown rot and, 242 manure and, 52-53 
Peanut hulls,, 81 So$z& srJnion experimenti 
Pear=, Marilyn, 45-46 
Peas, climbing support for, 202 Phosphorous (P), 5, 8, 36 

harvesting, 28 I-282, 289 “master key to agricultuq” 
planting informatioti, 20 l-202 52 
seed cu%ure of, I47 sources of, 52 
tenderest, 282 Photosynthesis, 307 

Peat, 19 PH scale, 26 
Peat moss, 32 preferences of common plants, 

use in mulching, 94 tables, 27,28 
ck-free domestic crop, 2620 Physical degeneration, diwage 

263 and, 9 
pp;;JuiG; for virus control, Pine bark, shredded, use in 

Peppers,-h&vesting, 282, 289 
m!ching, toi-lo2 

Pineg~ee:es’ use in mulching, 
planting information, 202-204 

Pepper spray, 24 l-242 Pie v&od,pted, use in mukh- 
Peptide, use in control of house- 

fly, 252 PIanoso&, 20-2 1 
nnials, scallions, 198, 211, 
212 

subsoil, 21 
Plant cov,ers, 164-16?. 

watercretss, 224 Pl~+-~~ed iusectlcrdea, 234- 
rmafrsst, 2G 
ruvian ground cherry, 236 Plan:J;Od~gvoiding the aMust 
use in pest control, 275 

Pest control, companion plzu& explaiked, ;31-132 
ing in, 244-245 raw materials, 131 

healthy growth and, 247 adcat method 
Pesticide containers, 226 Drill method 
Pesticide pick-ups, 301 Hill method of 
Pestic$t,30~26-228, 297, 29% Pl~*g) 

Planting instructions (see pzrpnt- 
bak$ge of nature and, 221% ing injormtion under spe- 

cific veget&le by name) 
ecology and: 228 Planting tabze, 119-120 
government measures, 298 Planting time, 149, tubh, 149 
insect immunity to, 228 “Plant kitchen,” 132 * 
loss of effectiveness, 302 Piant lie (SW Aphids) 
neighborhood campai Plant quarantine, 230-231 

against, 301 Plant residues, use in winbx 
pollution and, 297-298 
USbA on, 298 

cover, 291. 
Plant re&tance, 246-247 

Pests, 263-275 Plant rotation, use in disease 
symptoms of, 230 control, 248 
See ah individual inwcts by use in pest control, 245 

name Plants, contagious diseases in, 
Pheasants, 260 230-23 1 
Phosphate application, 49-50 use iu protection from pests, 

“too light applicatios” 50 236 
Phosphate level, 49 
Phos$a& powder, mmure and, Plant starter soluqon, 72-73 

resistance varieties, 246, 247 

m use of compost m, 72-73 



Plant sqgar, 2.87 
I%.s~O;ags, m gardening, 105- 

Podzol, L4 
Pod201 z3x!38, 20 
Poison-free gardens, 298, 299 
Poison spmy residues, 226 
Poison sprays, 5,226 

damage to organism, 227-228 
effects in humans, 228 
3’2~ hzlso pest&Me 

Pollution, 7; 9, 297-298, 306 
Popcorn, 218 
Pore space, 1 S-16 
=LGi.j*3ity, i5-iG5, 17 
kbtash, 5, 30, 36, XI-4 ;, 54 

granite du& and, 56 
green manuring an& 50 
greensand and, 50 
rock pb.osphate and, SO-51 

Po~&s~~5L$x& 51, 52 

Potassiurd (IQ, 8, 36, 52 
grain requirement, 52 
root crap requirement, 52 
straw requirement, 52 
tuber CTXBP requirement, 52 
value of, 53-54 
See dso Potash 

Potatoes, harvesting, 282, 289 
mulching and, 97 
planting information, 204-205 
seed culture of? 147 
See also Sweet potatoes 

Prairie soils, 20 
Praying mau+ises, use in beetle 

control. 265 
use in insect control, 250-251, 

252.267. 272. 274 
Predator$ ins&s, 250 
Protie, of soil, 17 
Pulverized rocks, 4-5 
Pumpkins, 236 

harvesting 283, 289 
Purple mart& use in mtisquito 

conirol, 272 
Pyrethuq 235, 271,272 

Quarantine of plants, 230-231 

Radishes, harvesting, 282 
planting information, 205-206 
seed culture of, 147 
thinning, 162 

Raleigh, 6. J., 132 
Ra& growing, 169 
Rafipberriea, mulching an& 103 
Rateaver, Bargyla., 300 
“Read the label” camp, ‘ws, 298 
Red cabbage, 281,288 
Ked desert soil, 2 i,22 
P.ed spiders, control of, 271-272 

signs of, 230 
Rendzina, 24 
Revo~7mg drum comptxter%, 76- 

Rhizopus rot, hat water treat- 
ment for, 242-243 

Rhubarb, planting Mormation, 
206-208 

very early crop, 207-208 
Ring methodof cornposting, -84 
~vj~“fi3~u-w pepper w- 

Roaches: cor;hal of, 236 
Rock fertilizers (3~ Natural 

rock fertilizers) 
Rock phosphate, 50: 51, 52-53 

“too light applications,” 50 
Rock powder application, 50 
Rodale, 3. I., 9 . 
Rominger, Wray, 3 1 l-3 5.5 
Root celery, 180 
ROOT crops, thinning of, 162 
Root maggots, 273 

control of, 273 
Roquette, harvesting, 280 
Roses, blackspot prevention, 93, 

104 
chives and, 244 
mulches for, 99, 104 

Rotation plan 
148 

tables, 166- 

early, quick maturing narrow 
spaced, 167 

late, slow growing, wider 
spaced, 167 

plants for all of the growing 
se‘ason, 166 

plants which can be cut more 
than once, 168 

plants which may be foI.Iowed 
by others, 166-167 

plants which may be planted 
in same row, 167 

plants which may follow oth- 
ers, 167 

shade-loving plan& 168 



staked cr ilre?lised plants8 168 
sun-ioving plants, I68 

otenone, 23 5 
Rows, ti the garden, 159 

See ah phnting information 
under hdividual vegetable 
bv name 

Rundi water, 18 
Run together, 15 
RuQbagas, planting informa- 

tion, 208-209 
seed culture of, 248 

p;,lla, 234-235 
xe in codling moth preven- 

tion, 235 
'Gi; iii iih.L wuir-wi, 266 
warm-blooded org*anisms and, 

234 
Ryania speciosa, 234 
Kogew, T. Hayden, 47 

Safe insecticides, 232-235 
Salsify, harvesting, 282-283 

p!l:nn’ting information, 209-Z IO 
Sand particles, in soil, 17 
Sand soil, 16 
Savoy, 28 I 
saw&lst, 32, 79, 105 

Connecticut experim :nt sta- 
tion study (1949-l: %), 92 

mushrooms and, 196 
nitrogen and, 105 
rotted, os mulching material, 

95, 100-102, 105 
Scale, birds and., 254 

control of, 273 
Scallions, mulching aEd, 198 

perennial plant, 198 
planting information, 2 1 O-21 2 
winter protection of, 2 12 

Scarlet runner beans, 113-114, 
211 

Scientists, real life and, 303 
“Scier$fY sys tern of farming, 

Seaweed, 33 
use in mulching, 92 

Seed cleaning, 144 
Seed cuBtures (see specific veg- 

etable by mma) 
Seed development, 143 

preparation for use, 144 
Seed fertility, 143, M-145 

Seed flats, 73, 133, 136137,139 
sphagnum moss in, 136 
transplanting, 163- 1 
watering in, 136 

Seed l~e~3n3ation, and vermicm- 

&ding; 159-l 61 
anwu~ut of seeds. 159, 361 
depth of hole, 159 
soil placement in, 159-160 

Seedlings, crawding of, 137,141 
mulching and, 88 
thinning of, 137, 141 

Seed planting, bro+dcx&C,~ 
method of, 161 

drril method of, 160-I&f 
hill method of, 161 
well rotted II;‘WD.I~~ in, 161 
See also plafmhg irnformtim 

under qwcific vegetable by 
name; seed culture under 
specific vegetable by name 

Seeds, explained, 13! 
home grown, i43 
home grown vs purchased 

plants, 132-133 
purestrain varieties, 143-144 
ripming of, 144 
taproot of, 133 
time to plant, table, 142 
top growth, 133 

Sezd selection, 143 
characteristics to lctak for, 

143 
variety within individual. vcg- 

etables, 144 
Seed storage, 144 
Seed viability, 160 
Zklf-sufikiency, 309, “s 10 
Self-sustenance, 308-309 
Semides& soils, 21 
Semipodzolie soil, 20 
Scsbania, 44 
Sewat; sludge, for cbmposting, 

Shade, in planting, 127 
Shade-loving plants, table, 168 
Sheet composting, 44-45 
Sheet erosion, 18 
Shells, 31 

use in mulching, 90-91 
Shred&x-s, use in composting, 

Sierozem soil, 21) 22 



silkworm production, 287 
siI,t; 17 
Sisson, Jerome, 44-45 

Small gardens, 137-129 
Smith, Wilsosl L.. 24X243 
Snails, wntrol ?f, !%73 
snapb&sns, cllmh ‘28 suppo* 

loamy, 16-17, 18 
proper, for plants, 138 
See alsu specific name of soil, 

e.g. Adobe soil, Desert sui! 
il conditions, 25 
31 formation, 14 
lichens in, 14 
mosses in, 14 
il for pIa.nting fk;ke;lanting 

infcrma~ia;a each 
vsgetabte by name). 

soil hc3rizons, 13 
SoiR~ organisms, 14 
Soil phase, 19 
Gil profile, defined, 13 

’ Soil series, 19 
Soil sticture, 15 

idea!, 17 
Soil tests, 27,49 
soil texture, 15,17 
Soil >water, 18 

gravitational, 18 
hygroscopic, 18 

Solar-heated pause, 3 08 
Sorgig, rrulk treatment and, 

Sow bugs, control of, 274 
Sowing seed, 162 
Space-grabbers, 117 
Spacing for growing plants in 

home or hotbed, &He, 139 
“Speed” compost, 65, 66 

s:ize of, 65, 66, 67 
Spent hops, for composting, 80 
Sphagnum moss, in hotbeds, 136 
Spiders, control of, by birds, 254 
Spinach, harvesting, 28 1 

planting information, 213-215 

See also New Ii5x~land Spin- 
ach 

Spring wheat belt, 24 
Sping planting dates, earliest, 

&able, I5 I-1 54 
latest, tables, 155-l?S . 

Spi=i.nl~~g method of mation, 

Squash, 128 
use in fly repelfenti, 236 
harvest.ing, 283,289 
planting informatian, 215-216 
prevention of mold, 216 
protection from borers, 247 
see ah spec@ names 01 

vegetable, e.g. ZucchiM 
Squash bugs, control of, 274 
Starches, in plants, 285,287 
Stegner, Wallace, 305 
Steel drum cornposters, 75-76 
Stevens, Robert, Ill-1 12 
Stones, use in mulching, 9 
Storage (see planting inform6 

tion under specific vegeiu- 
bles by name) 

Storaf;;y;$r ob home-grown 

stGutil$.l+ 89, 94-95, 103, 

Stra~3u~~~f, in mulching, 920 

Strawb&ry baskets for plant 
protectioq 164-l 65 

“Stretching the harvest season,” 
111 

Strict cunstructionist interpreta- 
tion of natural I&., 9 

Strip compostig method, 60 
Subsoil, 18, 19 . 
Succession planting, 111 

See also planting in jornWun 
under specific vegetabh by 
Mame 

Sucking insects, 230 
dormant oil sprays and, 232 
eggs of, 230 
signs of, 230 

Sugar, use in control of nema- 
todes, 240 

in plants, 287 
Sugarcane mosaic, milk treat- 

ment for, 238 
Summer mulch, 103 
Sun-loving. plants, table, 168 
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Sun’s energy, barnessing of, 308 
Superphosphate, 50 
Sweet corn, planting informa- 

tion, 2 16-2 18 
seed culture of, 147 

Sweet potatoes, growing in 
northern states, 2 19 

- planting information, 218-219 
Swiss chard, l 28 1 

planting information, 219-220 
seed soaking, 220 
thinning, 162 

Tandefoot: 273 
use ies insect control, 265 

Tankage, 35 
ansy, 236, 265 
aproots, of beets, 170 
of seeds, 133 

Temperatures for growing plants 
in home or hotbed, tabk, 
139 

peratures for sawing seeds 
under glass, table, 140 

Tephrosia virginiana, 235 
Texas station mulch recipe, 103- 

104 
Texture, of soil, 15, 17 
Theiss, Lewis, 112-I 14 
Thinning, 137, 141, 161-162 

beets, 171 
broccoli, 172 
cantaloupes, 175 
carrots, 176 
kale, 188 
leeks, 190 
lettuce, 191-192 
parsley, 199 
root crops, 161-162 
spinach, 214 

Thrips, signs of, 230 
Thompson, James, 236-237 
“Thousand-legged worm,” 254 
Thuricide, 251, 253 
Tillage, 15 
Time for growing plants in 

home or hotbed, table, 139 
Time to plant seeds, table, 142 
Tin~;~;ps, cabbage worms and, 

Toads, houses for, 264 
use in insect control., 263-264 

Tobaz; 
9 
e;;: virus, pepper juice 

Tobacco mosaic, 238 
Tobacco stems, 81 
Tomatoes, harvesting, 283, 290 

mulching and, 96-97 
pest and disease control i?~, 

247 
planting information, 220-22 I. 
seed culture of, 147 
in small gardens, 127P128, 

12,9 
winter growth, 127-128 

Tomato baskets, for plant pro- 
tection, 164-l 65 

Tom;y4 hornworms, control of, 

Tomato mosaic, 238 
Tools, care of, 293, 294 

winterizing power tools, 2939 
294 

Topdressing of compost, 68 
Topsoil, 13 

&t&ted with subsoil, 18 
Transplanting vegetables,. 136, 

13’7, ‘163-165 
root damage in, 163 
shock in, 163 

Tree cornposting, 84, Ii6 
Tree leaves, minerals in, 292 

use in winter protection, 292 
Tricogramma, 250 

use in pest control, 266, 267, 
268,273,274 

Tundra, -19-20 -- - 
lithosol soil in, 19 
permafrost in, 20 

Tuntari, 19 
TURJ?ACE, 41 
Turnips, harvesting, 282, 290 

planting information, 222-223 
seed culture of, 148 
thinning, 162 

Two+tory gardening, 112-l 14 

University of Illinois crop rota- 
tion tests with phosphates, 
50-5 1 

Upiaud cress, 280 

Van den Bosch, Robert, 228 
Vegetable fence, 113, 128, 129 
Vq@uble Garden, The (Janes), 

231 



Jegeta ble garden plans for 
northeastern area, 118,123- 
124 

regetable growing- informat&n 
>‘- (see plamihg informqiion 

~,~~~,~~.~~~,~ wwd3le by ntime) . . . ,.A* 
qegei;b6le planting table, 1125~ 

Vegetable residues, 35 
Vegetable seed groups, 160 
ifegetarian birds, 255 
vermiculite, 133-134, 14i 
vertical gardening, 128 

bamboo sticks in, 129 
viral control of pests, 250-251 
Virginia creeper, 263 
Viruses, in plants, 238-246, 250 

See also specihc name 
Ftamin A, 284 
Yitamin C, 284, 285, 286-288 

aifect of harvesting on, 285- 
288 

affect of light on, 286 
loss of, 288 
manufacture of, in plants, 286 
in mulberry trees, 287 
in plant growth, 286 
shady vs sunny side of tree, 

286 
time-of-day and, 287, 288 

Vitamins, age of plant and, 285 
weather conditions and, 285 

Von Leibig, Justus, 8 

Wamick, Ron, 303-304 
Wasps, tiny, 250 
Water, for birds, 257-258 

See also Soil water 
Waterbugs, control of, 236 
WateE;ez ~2~a.Uy 

hcaryqtinS 280 --a 
plan&~~formation, 223-224 
rooting in absence of seeds, 

224 - 
streams for, 223 

Waie;~~;, foliage disease and, 

see alsu planting informati0?a 
under specific vegetable by 
name 

Water intake, by soil, 19 
Weed killers, 226 
Weeding, for winter, 292 
Weep. for use in cornposting, 

use in ,Tulching, 94 
Weevils, birds and, 254 

signs of, 230 
Weller&amp, Jeanne, 44 
Well rotted manure, in sedd 

planting, 161 
Welton, Pamela, 300-301 
Wet pl.ants, infection of, 248 
Whiteflies, control of, 275 
Whit;~o~fsh scallions (see Scal- 

Wiesenboden soils, 24 
Wiggler (see Earthworm) 
Wilting -coefficient, $xpIained, 18 
Winter mulch, ?8-99 
Wint;;, pr;3~c~on of gardea, 

Wireworms control of 275 
See also kematodes’ 

“Wire-stem” (sele Damping-off) 
Wolf, Eva, 26 
Wood ashes, 33 
wood chips, 33 

Connecticut experiment sta= 
tion study ( 1949,.1952)) 92 

use in mulching, 92 
Woodpeckers, 254 

calling moths and, 268 

Yehow-billed cuckT;os, 256 
Yellow-throated warblers, 256 
Yellow turnip (see Rutabaga) 
Yellows of cabbage, 132 
Yields of vegetables (see pht- 

ing information under spe- 
cific vegetable by nume) 

. 

zucchini 117 
plzrting information, 215-216 
See also Squash 


