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The greatest fine art of the future will be the making
of a comfortable living from a small piece of land.

ABrAHAM LINCOLN

FIVE ACRES
AND INDEPENDENCE

The land! That is where our roots are. There is the
basis of our physical life. The farther we get away
from the land, the greater our insecurity. From the
land comes everything that supports life, everything
we use for the service of physical life. The land has
not collapsed or shrunk in either extent or produc-
tivity. It is there waiting to bonor all the labor we
are willing to invest in it, and able to tide us across
any local dislocation of economic conditions. No un-
employment insurance can be compared to an alli-
ance between man and a plot of land.

Henry Forp
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INTRODUCTION TO THE DOVER EDITION

When Five Acres and Independence was first written,
in 1935, it promised its readers financial independence
through the judicious planning and marketing of a variety
of farm produce. In the context of today’s complex agri-
business, the independence is more likely to be philosophi-
cal than fiscal, but it offers still timely and factual advice
to those who wish to escape, even for a time, from the
artificial life of the cities and get back to the land.

Much of the book is just good, sound common sense,
which is timeless, and it was written by an author who so
obviously knew what he was writing about, and believed
in it, that it makes interesting and easy reading. It is only
to be expected, however, that changes will have occurred
in the more than a third of a century since the book’s
original publication. To cite a few examples, the varieties
and strains of many of the crop plants recommended in
1935 have been superseded by new and improved ones
today. Advances in both plant and animal breeding have
made many of the old varieties obsolete and some are
virtually extinct. Although nostalgically there may be some
desire to return to the old, the reasons for discontinuing
them are usually persuasive, including the important item
of susceptibility to disease which has been effectively “bred
out” of many modern types.

In some cases broad cultural and sociological changes
have so altered the scene that some reevaluation is neces-
sary. A case in point, which obviously harks back to the
draft-horse era, is the statement, “The ‘pleasure horse’ . . .
has no place on the small farm.” Today’s recreation and
environment-conscious citizenry have brought about a
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remarkable comeback for the light horse, to the point
where it not only has a place but may be the raison d’étre
for many modern ranchettes.

Frequent reference is made to publications of the United
States Department of Agriculture, or of the cooperating
State Experiment Stations. This advice is still pertinent,
but in the interim new publications have replaced the
originals. Readers today would do well to consult up-to-
date USDA publications for general advice and state
publications for details most appropriate to their own
locality. A wealth of information can also be obtained
from local County Extension Agents, who are thoroughly
familiar with their immediate land area and also frequently
?re specialists in certain most suitable phases of agriculture
or it.

This book holds a real attraction for the do-it-yourself
instincts that lie close to the surface in all of us. Perhaps
now, even more than when it was written, reiteration of
some of the fundamental operations of agriculture is
timely, since many people are so far removed from the soil
that they have neither the instincts nor close experiences
of others to learn from. There is a fascination about the
culture of plants and animals, particularly when it is
accomplished with rudimentary tools and instruments, that
brings a real sense of satisfaction.

Five Acres and Independence has as its underlying
message the basic importance of agriculture to mankind,
and it would be useful in establishing this understanding,
if for no other reason. It serves many other purposes,
however, largely by catering to man’s innate desire to be
creative. To make a wasteland productive, to propagate
new and improved plants and animals, to bud or graft
various desirable fruits onto a single stock—these are but a
few examples of the agricultural heritage that this book
bestows. In more pragmatic terms, it also contributes to
the common human ambition to get something for nothing,
or next-to-nothing, in terms of actual cash expenditure.
The chapter “Re-making a Neglected Orchard” exemplifies
this, as anyone who has transformed the forlorn spectacle
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of overgrown, unproductive trees into flourishing pro-
ductivity will attest.

It is wrong to describe the book’s contribution as
“something for nothing,” however, in anything broader
than the strict fiscal sense, because before any of its
recommendations can become accomplishments, a great
deal of time and effort have to be expended. Indeed, the
author takes pains throughout to ensure that the reader is
well aware of the demands that implementing the data will
make on him, and effectively dispels any “bed of roses”
anticipation. The beauty of the book is that it explains
how to make the time and effort meaningful, and like the
journeyman mechanic who justified a high billing for a
repair job which consisted of a couple of taps with a
hammer by the need to “know where to tap,” it provides
the key knowledge on which to build a reasonably self-
contained agricultural unit.

Who is the book aimed at, today? There are a number
of potential readers. “Week-enders” seeking a sanctuary
from city living may benefit from much of its advice,
although to a different degree than those who intend to
make country living a full-time business. The hobbyist,
the home gardener, the fancier of animals and birds, will
find items in it of interest. Certainly those who are con-
cerned with maintaining or enhancing environmental
quality will be attracted by some of the directions for
recycling composted waste materials through the soil, while
others who espouse the concept of organic crop production
will be attracted by much of the discussion, although the
author does not confine himself to that discipline.

Lest there be any lingering misunderstanding that, with
all its helpful hints, Five Acres offers a Utopian answer to
all the stresses and strains of a modern, sophisticated
civilization, it seems appropriate to close this introduction
with a disclaimer. Indeed, the author states the possibility
of failure in his first paragraph and makes numerous
references to the rigors of country life, which, though they
may have been ameliorated somewhat over the years,
largely through improved communications, still exist. The
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THE PURPOSE OF THIS BOOK

When you plan an auto trip, you wisely consult a road map
to discover the safest, most direct and pleasantest way to
your destination. When you are actually on your way, you
follow the signs and obey the signal lights, especially at the
cross-roads, the branches and through the cities. Often you
may have the choice of several routes and often you may
be in a quandary, but by consulting the map and obeying
the signs, you ultimately reach your goal.

This book aims to be a “road map” which traces some of
the best routes along which you and your family may travel
to happy, prosperous and interesting lives. It not only indi-
cates the safest routes but, what is even more important, it
particularly warns against blind alleys and side roads that
lead to disappointment if not disaster. In this respect it
differs from the usual rural life book which depicts only the
pleasant features of farming. So for this reason, if for no
other, it should be of signal service to you, especially if it
prevents your making the serious mistakes commonly made
by people who move from the cities and towns to the
country.

SPECIAL NOTE

This new edition should be of even greater service to you,
reader, as a reference book because many tables and much
new data have been added to the Appendix. They have been
placed there so as not to interfere with the ease of reading
the general text. In most cases their connection with the
text have been indicated by reference to the chapters to which
they apply. The other instances have no direct textual cross
reference. Glance them over now to become familiar with
them.

THE AUTHOR



I
INTRODUCTION

MaNyY a wreck has been the result of taking the family to the coun-
try, and afterwards having part or all of it become thoroughly dis-
satisfied. There are so many rough realities in a life of this kind that
it takes the poetry out of the visions of joy, peace, contentment and
success that arise in the minds of many.
H. W. WitLEy,
In The Lure of the Land.

PEOPLE who think they “would like to have a little farm”
naturally fall into two groups; those who are sure to
fail and those likely to succeed. This book is written to help
both! Its presentation of advantages and disadvantages, es-
sential farming principles and practises should enable you
to decide in which class you belong and whether or not you
would be foolish or wise to risk making the plunge. In either
case it should be worth many times its price because, on the
one hand it should prevent fore-doomed failure, and on the
other, show you how to avoid delay, disappointment, per-
haps disaster, but attain the satisfaction that characterizes
personal and well directed efforts in farming.

If your experience in the country so far has been confined
to vacations or summer residence and if your reading has
been limited to literature that depicts the attractive features
of farm life in vivid colors but purposely or thoughtlessly
glosses over or fails to emphasize the objectionable ones you
will doubtless be shocked at the stress placed in this book
upon the drawbacks. My reason for doing this is that I want
to present conditions not only as I know them to be but as
you are almost certain to find them. “To be forewarned is to
be forearmed.”

You may already know the country in summer, perhaps
in spring or autumn—maybe during all the ‘“growing

1
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season”’—but do you know what it is to spend the winter in
the country? How would you like to be snowed in as my
family and I have been so that for fen weeks neither you
nor your neighbors could use an automobile because of the
deeply drifted snow? Can you and your family stand the
isolation usually characteristic of farm life? Do you know
from experience the meaning of hard, manual work from
dawn to dark—and then by lantern-light? Are you prepared
to forego salary or income for months at a stretch? I don’t
seek to frighten you but merely to indicate that though farm
life has its joys and satisfactions it also has its drawbacks.

No matter in which of the groups mentioned you place
yourself, it is natural that you should ask whether T am a
practical man or merely a professor or a writer! Though I
must confess to having held professorial and editorial posi-
tions, these were because of my familiarity with practical
matters. My experience began before my earliest ‘“little red
schoolhouse’ days and, barring interruptions, has continued
until the present.

My boyhood duties included not only the usual chores of
the farm and those connected with fruit and vegetable gar-
dening, poultry and bee-keeping, horse and cow care, but
canning and pickling, soap and candle manufacture, meat
curing and wine making; in fact, practically everything
which characterized farm life only a remove or two from
pioneer conditions.

As my father, until my young manhood, was a renter of
one place after another, I not only learned the disadvantages
of this style of husbandry but gained considerable experi-
ence by correcting the mistakes of former tenants (and even
owners!), especially in making neglected orchards, vine-
yards and gardens productive, and in learning how to
manage a wide variety of soils.

At various times I worked on five farms, on one or an-
other of which the leading features were dairy cattle, sheep,
grain, hay, fruit, vegetables and bees. As the owners of these
places were good farmers and communicative I learned
much from them in addition to how to handle tools and im-
plements effectively. At one time I owned a fruit farm with
poultry as a side line, at another I managed the fruit de-
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partment of a produce-raising concern, at still another
planted about fifty acres of orchard and vineyard for a com-
mercial orchardist. As occasion has presented I have also
worked in greenhouses and nurseries.

Though, like a politician, I might “point with pride” to
some personal successes I would rather present more sig-
nificant ones made by others. Conversely, as some of my
mistakes taught me more than the successes I prefer to hold
them up as “horrible examples” (instead of the errors of
others!). So you, Reader, may “henceforth take warning by
my fall and shun the faults I fell in!”

2
CITY VS. COUNTRY LIFE

FArRMING must be a family affair just as much as it has ever been,
but the modern way is not to make a drudge of any person, adult or
minor. The work of the farm demands system and departments. Each
person who is required to perform any of the labor should have it so
shaped that it will stimulate energy, sense of responsibility and love
for the calling.
C. C. BowsSFIELD,
In Wealth from the Soil.

NE of the most striking characteristics of each “depres-
sion period” is the tacit acknowledgment of city
dwellers that “the farm is the safest place to live;” for
though there is each year a migration from the country
to the city and a counter movement to the suburbs and a
less pronounced one to more agricultural environment, the
movement becomes an exodus when business takes a slump
and employees are thrown out of work.

So long as the income continues the employee is prone to
quell what desires he may have for rural life and to tolerate
the disadvantages of urban surroundings rather than to drop
a certainty for an uncertainty; but when hard times arrive
and his savings steadily melt away he begins to appreciate
the advantages of a home which does not gobble up his hard-
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earned money but produces much of its up-keep, especially
in the way of food for the family.

More than this, however! He realizes at the end of each
year in the city that he has only 12 slips of paper to show
for his perhaps chief expenditure—rent; that he and his
family are “cliff dwellers” who probably do not know or
want to know others housed under the same roof; that his
children “have no place to go but out and no place to come
but in”; in short, that he and they are ekeing out a narrow-
ing, uneducative, imitative, more or less selfish and purpose-
less existence; and that his and their “expectation of life” is
shortened by tainted air, restricted sunshine and lack of
exercise, to say nothing of exposure to disease.

Contrasted with all these and other city existence charac-
teristics are the permanence and productivity of land,
whether only a small suburban lot or a whole farm; the self-
reliance of the man himself and that developed in each
member of his family; the responsibility and satisfaction of
home ownership as against leasehold; the health and happi-
ness typical not only of the life itself but of the wholesome
association with genuine neighbors who reciprocate in kind
and degree as few city dwellers know how to do; the prob-
ably longer and more enjoyable ‘“‘expectation of life”’; but,
best of all, the basis and superstructure of true success—de-
velopment and revelation of character and citizenship in
himself, his wife, sons and daughters.

Which, think you, is the better citizen, the man who pays
rent for a hall room, a hotel suite or a “flat,” or the one who
owns a self-supporting rural home and therein rears a family
of sons and daughters by the labors of his head and his
hands and their assistance?

In a poignant sense city existence is non-productive; it
deals with what has been produced elsewhere. Moreover it
is dependent upon “income” to supply ‘“outgo” and in the
great majority of cases has nothing to show—not even char-
acter—for all the time and effort spent. Country life re-
verses this order; it not only produces ‘“outgo” to supply
“income’” but when well ordered it provides “surplus.” Nay,
further, it develops character in the man and each member
of the family. Nothing so well illustrates this fact as “Wko’s
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Who in America,” a survey of which will show that the ma-
jority of the men and women listed in its pages were reared
in rural surroundings. Here they learned not only how to
work and to concentrate but inculcated that perhaps hard-
est and ultimate lesson of all education, obedience, suc-
cinctly stated in Ecclesiastes: ‘“Whatsoever thy hand findeth
to do, do it with thy might.”

Of course, decision to renounce city existence for country
life is not to be hastily made; however, for the health, the
joy, the knowledge, the formation and development of char-
acter and the foundation of a liberal education there is no
comparison. But what, do you inquire, is a “liberal educa-
tion?” Let us listen to that great scientist, Thomas Huxley:

“That man has a liberal education who has been so
trained in youth that his body is the ready servant of his
will and does with ease and pleasure all the work that, as a
mechanism, it is capable of; whose intellect is a clear, cold
logic engine, with all its parts of equal strength and in
smooth working order, ready, like the steam engine, to turn
to any kind of work, and spin the gossamers as well as forge
the anchors of the mind; whose mind is stored with the
great and fundamental truths of nature and of the laws of
her operations; one who, no stunted ascetic, is full of life
and fire, but whose passions are trained to come to heel by
a vigorous will, the servant of a tender conscience; who has
learned to love all beauty, whether of nature or of art, to
hate all vileness and to respect others as himself.”

Where, I ask, can a boy or a girl acquire and develop
such qualifications so well as on a farm, well managed by
loving parents who are enthusiastic business and domestic
heads of the enterprise and who explain and insist upon
obedience to the laws of nature as well as those of the land
and who live in harmony with their neighbors?
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3
TRIED AND TRUE WAYS TO FAIL

ArLmosT any farm needs a much larger working capital than the pro-
prietor provides. The more successful the farm is, the more it absorbs
or ties up capital. It pays to hire the extra capital needed, precisely as
one would hire extra teams for ice—or silage—harvest.
Davip StoNeE KELSEY,
In Kelsey’s Rural Guide.

A\IYBODY can buy a farm; but that is not enough. The
farm to buy is the one that fits the already formulated
general plan—and no other! It must be positively favorable
to the kind of crop or animal to be raised—berries, eggs,
vegetables, or what not. To buy a place simply because it is
“a farm’ and then to attempt to find out what, if anything,
it is good for, or to try to produce crops or animals experi-
mentally until the right ones are discovered is a costly way
to gain experience, but lots of people will learn in no other.

Even supposing that the farm discovered is exactly suited
to the branch of agriculture decided upon—where is it lo-
cated? Are there good neighbors, schools, churches, doctors,
stores, electric power and bus lines and other features of
civilization near by? How are the roads kept, winter and
summer? What about taxes? Still more important, how and
where can its products be marketed? “Before deciding on
a spot for a garden,” wrote Peter Henderson, 75 years ago
in Gardening for Profit, “too much caution cannot be used
in selecting the locality. Mistakes in this matter are often
the sole cause of want of success, even when other condi-
tions are favorable.”

Failure in other instances is due to lack of either “invest-
ment” or “working” capital or both; for though one may
have sufficient funds to buy and perhaps stock a place, other
moneys must be available to carry the venture until the
“cash crops” are able to produce them. For instance, though
certain vegetable crops and everbearing strawberries may
make individual cash returns within a few months of being
planted, “regular season” strawberries require 14 or 15
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months, bush berries, grapes and asparagus three years;
peaches four or five and apples from five to ten or even
more! How is one to pay expenses, taxes, insurance; in fact,
how is one to live until they pay for themselves and some-
thing besides?

This was the fix that an acquaintance got into. As his
case is typical a rehearsal of its main features may serve
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Fig. 2. Electric pumping of water to pressure tank.

as a horrible example and warning to some reader at present
headed that same way! He had bought a farm on a good
road and good for his purpose but—seven miles from the
nearest local market town. There was considerably more
land than he needed, especially as nearly a third of it was
second growth woodland on which he paid taxes but got no
return except a little firewood. The house being an old one
and about as well ventilated as a corn crib, was inade-
quately heated by stoves, so he installed a furnace; it lacked
plumbing and electric current so he put these in. These im-
provements reduced his capital but did not increase his in-
come from the place. With high hopes he planted and cared
for 1,000 fruit trees and had plantings of small fruits. For
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three years he strove to make ends meet but just as the trees
were ready to bear their first crop he was obliged to sell—
fortunately not at a loss of actual cash but at one of time,
effort and hopes.

Another common cause of failure is tumefaction of the
cranium, popularly known as “big head!” Though this
malady is not limited to people who take up farming it is
perhaps most conspicuous and most frequently character-
istic of city people who start in this new line, especially the
poultry branch. With fine nonchalance they disregard funda-
mental principles, turn a deaf ear to the voice of experience,
adopt crops unsuited to the local conditions or without re-
gard to the market demands, and so on. Usually not until
the disease has run its course is there hope for such cases,
but after the most virulent ones have been well dosed with
ridicule or have paid a heavy fool tax the victims may not
only recover and become immune but may in time admit
that farmers, like Old Man Noah, “know a thing or two!”

After they have taken up farming, many a city man and
his wife—particularly his wife!—have run the gamut of
emotions through all the descending scale of delight, grati-
fication, pleasure, surprise, perplexity, annoyance, disgust
and exasperation (a full octave!) to discover how popular
they have become since moving to the country. Not only do
their intimate friends drop in unannounced on fine Sundays
but less and less intimate ones even down to people who just
happened to live around the block arrive in auto loads and
all expect to remain for dinner, perhaps supper also!

This sort of thing is highly unfair, first because the city
“friends” never return the courtesy, second because un-
reasonable amounts of produce—especially chickens, eggs,
and butter—are wasted (yes, wasted because there is no
quid pro quo), and third, because of the work, particularly
the wife’s.

Sunday after Sunday one wife of my acquaintance made
such a slave of herself as cook and hostess that at last her
husband laid down the law. In brief he said: “These people
come only for your good dinners. They drain your energies
and our profits. We must stop both losses.” And they did!

As you will probably have to solve the same problem let
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me tell you the answer: For Sunday dinners have corned
beef and cabbage, beef stew or hash! Good luck to you!!

Among various other ways which help lead to failure are
unfavorable soil; undrained land; rocks and stones; wrong
crops; improperly prepared and tilled land; too large area
devoted to lawns and ornamental planting; excessive time
devoted to pets, especially such as occupy areas that should
pay profits; inadequate manuring or fertilizing; failure to
fight insects and plant diseases and many others.

In farming, as in every other enterprise, success depends
primarily upon the man who undertakes it. Not everybody
who starts will succeed. On the other hand the man who has
the following personal qualifications, no matter what his
previous calling or location may have been, stands a good
chance of succeeding. Natural liking for the business is the
most important asset because it will assure willingness and
patience to work and be painstaking, to be open-minded
and to be as alert to detect irregularities as to adopt and apply
new knowledge.

Farming is a business characterized by abundance of
small but essential details which demand close observation
and application to prevent loss. In few businesses are clean-
liness, orderliness and timeliness of so much importance, for
without them weeds, pests and diseases thrive and profits
fail to appear. Above all the farmer must be enthusiastic, a
condition that will become permanent and characteristic as
soon as the business shows a profit.

Of all the many farms I have visited that of a Delaware
County, New York, farmer presents fewer natural factors
that might suggest success than any other. More than 80%
of it is “on edge,” rocky, stony, marshy, or otherwise un-
fit for cultivation. In fact, to quote the owner, “it is just the
kind of farm that no sane man would think of buying!”” He
inherited it from his father who ‘“bought it for its timber
and couldn’t sell it after logging.”

If any farmer ever had excuse to fail this man had, but
every year he makes it pay! Moreover he uses less labor
than does many another farmer more favorably located. He
grows corn and hay on the tillable land, grazes the hillsides
and marshes, feeds dairy cattle, makes butter, and gives
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the skim milk to hens for the production of eggs and meat.
These three products—butter, eggs and dressed poultry—
which constitute his “money crops”’—he sends by express to
city customers who pay a premium above market prices
quoted on a specified week day. The manure goes back to the
land which is thus kept in highly productive condition.

As this man “capitalized his drawbacks”—thought his
problem through—and deliberately formulated the plan
which has worked well, his case may be taken as an indica-
tion that one of the surest ways to succeed is to have a
definite plan and a definite goal. To attempt to farm with-
out either is merely a form of gambling. The penalty for
one’s folly is a loss surer than in a lottery.

4
WHO IS LIKELY TO SUCCEED?

IF A man would enter upon country life in earnest and test thoroughly
its aptitudes and royalties, he must not toy with it at a town dis-
tance; he must brush the dews away with his own feet. He must bring
the front of his head to the business, and not the back of it.
DonaLp G. MITCHELL,
In My Farm of Edgewood.

F any one thing is more essential than any other in every
branch of farming it is that the owner personally direct
all operations. He cannot be an absentee farmer and he
cannot entrust his interests entirely to hirelings. However,
unless he is experienced he is incompetent to direct any part
of the necessary or advisable work; so an even more funda-
mental essential is that he not only learn to do every kind
of work himself but become a keen observer and logical
thinker.

To apply these statements to you: The important points
about making yourself proficient and thinking while per-
forming each operation are that you will thus first teach
yourself the Zow, why and wken; second, by thinking as you
work, you can discover quick ways, short cuts and time-
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savers; and third, you will thus make yourself competent
to teach your helpers how to do the work in the ways you
have proved to be good, if not best. This will mean both
that you will be entitled to their respect as a director and
that you will get the work done efficiently and economically.

“Book farming,” formerly a term of contempt, is now
recognized as a good thing in its place. But without practise
no book, not even this one (!) can make you either pro-
ficient or competent in any branch of farming. All it can do
is to inform you—present ideas, methods, practises, tables,
illustrations, etc., for you to digest and utilize as occasion
may arise. Until you have tested them by actual practise
you cannot Zzow how practical they are.

In farming, more than any other business, you must teach
yourself, for every day during even the longest lifetime will
bring its problems and lessons. Reading and listening to
lectures, radio talks, etc., though important and often help-
ful, are poor substitutes for observation and translation of
the observations into terms of understanding, decision and
action when this last shall be necessary or advisable.

One of the most profitable habits you can form is sys-
tematically, every day, to go over at least part of your
premises in a leisurely, scrutinizingly thoughtful way, and
the whole of it at least once each week throughout the year
to reap the harvest of a quiet eye and fill the granary of
your mind with knowledge of the habits of helpful and
harmful animals, birds and insects; to observe and under-
stand the characteristics of plant growth from the sprouting
of the seed through all the stages of stem, leaf, flower, fruit
and seed development; to note and interpret the behavior
of plants, poultry and animals under varying conditions of
heat and cold, sunshine and shade, drouth and wetness, fair
weather and foul, rich and poor feeding. Here is not only
the best farm school in which to learn the duties you owe
your dependants (plants and animals) and yourself for your
own best interests, but in which to enjoy the most delightful
compensations of farm life; for it gives the thinking observer
mastery over his business, brings him en rapport with his
environment and in tune with The Infinite.

If you are a city man all this at first will be a foreign
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language to you; you will have to teach yourself Nature’s
alphabet before you can read her messages. In this respect
you will be at a disadvantage when compared with the
countryman. One of your greatest handicaps will probably
be assumed superiority to “farm hands” and even farmers;
for what you may consider “a good education” too often is
really of small use in a country setting. What if farm hands,
taken as a whole, do not intellectually compare with city
clerks, salesmen and bookkeepers and do not perhaps as
quickly understand theories! They have the advantage that
they know from daily experience at least something about
soils, plants, animals, implements, tocls and how to treat
each. For this reason they are far more valuable to them-
selves and their farming employers than are raw recruits
from the city.

In order to avoid being jeered at for your ignorance it is
usually advisable to tell your country associates that you
have had little or no experience and that you are eager to
learn because you have taken up the business to earn your
living therefrom. You will then be respected for your attitude
and will not be likely to be made a laughing-stock.

Even the city laborer who has had a garden for a year if
not longer is more likely to succeed than is the “white col-
lar” man of “better education” who has not had the ad-
vantage of similar experience. The proportion of successes is
surer to be with the laborers than with the clerks, salesmen
and bookkeepers. Why? They are trained to manual work
and they use what brains they have to make their muscles
obey them rather than to rely on “someone else to do the
dirty work.”

Then, too, such laborers have the endurance which white
collar men usually lack; they can stand the 12 to 16 hours
a day which farming often demands, especially during the
growing season. It follows from this that at the start, no
weaklings and usually no one “well along in years” can
count on success in any branch of farming for a living;
though, if he have means to tide him over say three or per-
haps two years, the outdoor life will “make a new man of
him” and fit him for the more arduous but pleasing duties of
the business.
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5
FIGURES DON'T LIE

HEe who would keep the innocence of the incipient landed gentry never
forgets that figures bear false witness.
RicHARDSON WRIGHT,
In Truly Rural.

I am willing to wager that you are far less interested to
learn that the United States produces an average of
about 70,000,000 watermelons a year than to remember that
one summer you ripened a score or a dozen of higher quality
than you can buy! Why? Because the “average” United
States watermelon, so far as you are concerned, is a myth!
It lacks the reality and especially the personal flavor of the
ones you grew yourself! In other words, for you and me
statistics are more uninteresting than perhaps anything else
we might have thrust at us—as juiceless as dried watermelon!

For this reason I quote them only when I think they are
likely to be of value to you. Presumably you are more inter-
ested in your own personal achievements or those possible
for you to attain than in any maximum, minimum or average
of the nation. So I usually cite individual cases because
these are likely to be of more practical use to you because
within your range of application. If you want national
figures you will find them aplenty in the Census Reports and
in the Year Book of the United States Department of
Agriculture.

Now for some figures! These will interest you, I am sure,
because you can apply and profit by them. According to
the Census (!) the “average American hen” lays about 85
eggs a year; yet records made with 17,640 hens (total dur-
ing 19 years) in the Connecticut Egg-Laying Contests
showed an average productivity of nearly double that—164
eggs a year. In the nineteenth year the average was 229 eggs
a hen! Still more interesting is the fact that during the
present century individual hen egg-laying ability has in-
creased so startingly that several hundred hens have each a
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record of 300 eggs or more laid in a year—some even more
than 350 eggs!

Such records are due mainly to breeding but are also
greatly aided by sanitation and rational feeding. Though it
is probably not advisable for you, Reader, to attempt to
match such records at the start, what would you think of
yourself if you started with “average American hens,” kept
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these in unsanitary quarters and let them “rustle” for their
food? Of course you are not built that way! The records of
those Connecticut contest hens make you covet that kind of
stock, especially when you learn that you can buy them as
day-old chicks for only a few cents more than “average”
chicks would cost. (Chapter 22.)

Take a corn growing example: On a test acre a farmer
produced 13% bushels of corn by using 200 pounds of super-
phosphate fertilizer. On another acre 85 pounds of nitrate
of soda added to the 200 pounds of phosphate increased the
yield to 24 bushels. But on an acre where he plowed under a
crop of hairy vetch prior to seeding with corn he produced
40 bushels! Many of his neighbors followed his example and
increased their yields by an average of 22 bushels an acre at
a cost of only $5.—a gain of $4. for $1. spent on seed!
Though these cases were in Alabama they may be duplicated
in other states by using the right legume as a cover crop.
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A third example: In western New York a fruit grower has
a Baldwin apple orchard that, when I last spoke with him,
had produced 20 profitable crops of fruit in 22 consecutive
years. Had this achievement been with Yellow Transparent,
Oldenburg, Wealthy or some other variety famous for regu-
lar annual bearing it would scarcely attract attention, but
because it was with Baldwin, a variety notorious for its
“off”” and “on” years, it is something not only for the owner
to brag about but for other growers to emulate—you es-
pecially.

How was it done? Partly by liberal feeding and rational
good care but mainly by thinning the partially developed
fruit during summer! The effects of this practise are first to
get rid of inferior and worm-infested, cull specimens that
would have to be discarded anyway at or after harvest;
second, to divert the plant food from these inferior fruits to
flower-bud formation for the following season’s crop and
to enhance the size and quality of the remaining specimens;
third, to distribute the fruit-bearing area more evenly both
over the trees and over the years. Not only did this grower
have choice fruit every year (except in the two when frost
killed the blossoms) but he paid the cost of thinning by
selling the later thinnings for vinegar-making. As further
consequences he had choice fruit to sell when his neighbors
had little or none and the prices he received were higher
than they received for their less attractive, less worthy
fruit.

Hundreds, if not thousands, of farmers have increased
their yields of potatoes by the method detailed in Chap-
ter 10.

Such instances as these—there are thousands of others—
warrant the statement that the productive power of plants
and poultry, yes, and of dairy cows, though surmised by
the investigative few, tested and proved by their “credulous
followers” and adopted by the more progressive farmers,
has not even yet been suspected, much less believed by the
majority of producers. It also warrants the declaration that,
other things being equal, a little farm well tilled will pro-
duce more in proportion to the effort expended on it than
will one of larger extent under slipshod practise.
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6
THE FARM TO CHOOSE

No one should control more arable land than he can maintain in a high
state of productivity, the four great factors of which are good seed,
suitable moisture, abundant available plant food and rational tillage.
In a large majority of cases where failure, or partial failure of an
abundant crop is observed the meagre results are due to a partial lack
of one of these four fundamentals.
Isaac PriLrips ROBERTS,
In Introduction to Ten Acres Enough.

OFTEN too little attention is given to the condition of the
soil and the lay of the fields with reference to ease of
cultivation.* (Chapter 8.) Crop land in itself is of little
value unless it is so situated that it can be made to yield
profitable returns through the use of labor and machinery.
A farm valued at $100. an acre may be a much better bar-
gain if practically all of the land can be put to profitable
use than another farm of equal size purchasable at $50. an
acre, of which large areas are practically useless owing to
streams, swamps which cannot be drained, or rough stony
areas not suitable for pasture.

In choosing a farm, therefore, it is essential that not the
total area conveyed by the deed or contract be considered,
but the area available for profitable use. Any additional land
may be really a liability instead of an asset, since often the
returns do not pay the taxes. Many mistakes are made on
this point alone, the buyer often thinking that he can crop
the land but later finding it more profitable to let it grow
brush or woods.

Another factor is ease of cultivation. If the land is steep
or broken it is not practical to use improved machinery and
it is difficult to harvest crops by older methods. Such fields
may possibly be worked but the cost of production is neces-
sarily higher than on fields which permit efficient use of
labor and machinery. This difference in cost must be re-

* Part of what follows is condensed from Selecting a Farm, Farmers’
Bulletin, 1088.
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flected in lower valuation and hence in lower taxes and inter-
est or rental charges, otherwise the farmer must pay these
increased costs out of returns from his own labor.

The physical condition of the soil should receive first at-
tention particularly from the beginner with small capital.
Often even on high grade farms soils get into poor condition
through a few years of mismanagement. It is easy to cause
damage to good land through improper tillage or careless
handling. To correct such damage usually takes several
years.

One should distinguish between soils which cannot easily
be corrected because of naturally poor physical condition
and those which through improper management are in poor
physical condition but which can be restored by good
handling. Putting a soil in prime condition for planting is a
fine art that can be fully learned only through long experi-
ence in handling the specific type of land involved.

The depth of the soil is of great importance. It should be
determined when the land is first examined. Shallow soil is
often a liability. Its utility is sharply limited for practically
all farming purposes because it is cold and wet in spring, the
water table being close to the surface. Later it dries out
rapidly and bakes hard. It is quickly affected by drouth.
Shallowness is a common defect in many areas. It may not
necessarily be due to rock close to the surface but to hard-
pan.

Depth can best be detected by the soil auger. If it is
general or characteristic of the region it may be detected
by the tree growth since only shallow rooted trees will be
found there such as red and silver maples; whereas, deep
rooting trees such as black walnut and hickory will be
absent or greatly stunted.

Closely connected with thin soils is drainage. A person
choosing a farm should make assurance doubly sure on this
point; first as to the natural drainage of the fields and
second as to the possibility of draining if artificial drainage
is necessary, Most soils need drainage, at least in spots.
(Chapter 18.)

In choosing a farm one can rarely find the ideal arrange-
ment of buildings and fields. A farm which may be desirable



20 FIVE ACRES

in many other particulars may be undesirable in this re-
spect. Saving of labor is highly important. Hence the ar-
rangement of fields and buildings may be such that time is
lost because of irregularity of fields or because important
fields are far from the buildings. The latter fault sometimes
cannot be remedied.

In the Eastern States three factors have determined, more
or less, the location of the buildings: 1, Water supply; 2,
roads; and 3, area of arable land near by. In regions where
spring water is available the buildings were generally placed
so water could be piped to them. Thus water supply had a
greater weight in determining the location than ease of
reaching the fields or the highway. Often the best fields are
distant from the buildings or the buildings far removed from
the highway. Such arrangements greatly depreciate the value
of farms.

The arrangement of the buildings themselves, as regards
ease of doing chores or other work about them is important.
Often planning was for one type of farming which, having
been discontinued and another taken up, the buildings are
not suited to the specific type of farming now practised.
Sometimes conditions may be such that alterations cannot
be made economically to improve arrangement. So here is
another point to determine when locating a farm.

Social conditions of the neighborhood, though of no mo-
ment so far as crop production is concerned, must not be
overlooked. If the family includes children good and easily
accessible schools are essential. But what are their up-keep
taxes? How about churches and other institutions? Stores,
lumber and coal yards? These have an important bearing
upon the desirability of the farm. So has the character of
the permanent residents. Such apparently extraneous condi-
tions may make or mar the home life and comfort of the
new farm family and either decide favorably for or against
an otherwise desirable property.

No matter whether you decide to buy or to rent be sure
that you first thoroughly understand the fundamental princi-
ples which govern farming. If you overlook or ignore these
you are almost certain to waste both money and time trying
to overcome some unsuspected handicap with which you
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would not have to contend if your farm had been chosen
where these principles helped instead of hindered you.

Ask yourself: 1. Is the area large enough to produce a
profitable volume of business? 2. Is the soil suited to the
crops to be grown or the animals to be reared and to pro-
duce a profit? 3. Are the natural resources with respect to
crops and animals, and the environment with respect to
sales of products favorable to the development of a profit-
able business?

Mere size of place is not necessarily a factor; for many a
farm of several hundred acres pays only a small net income
or is run at a loss, whereas many a small one specially
adapted, well situated and well managed pays handsomely.
For instance, on Long Island scores if not hundreds of
market gardeners have grown wealthy on 5 acres or less.
Ordinarily and until one has experience, however, when the
area is small the gross income is small and so is the net.
Usually the deciding factor is the use made of effective im-
plements rather than with hand labor. To be of productive
value land, buildings and equipment must contribute their
quotas of income.

Factors that contribute to farm income are: 1, Profit on
the uses of the land; 2, profit on the working capital; and,
3, profit on the personal and hired labor employed. Capital
alone can do nothing; it must be worked; land not used for
crops or animals is an expense—for taxes, if for nothing
else; area if small or limited in its opportunities to employ
labor profitably necessarily curtails income except in such
cases as market gardening, but these demand considerable
hand labor. In fact, costs of production are proportionately
higher for small than for large areas because hand labor
instead of power implements must be used.

From all this it is evident that volume of business—size
of farm—is perhaps the most important factor to insist upon
when choosing a farm. So before you buy make sure, 1,
that the property is potentially capable of producing the
necessary volume of business. This is suggested mainly by
the tillable area and the opportunities for making sales; 2,
that costs of production are likély to be economical; 3, that
the potential volume of business will yield a profit above all
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necessary costs and after deducting the value of farm prod-
ucts used by the family. In short, the farm should give op-
portunity to use capital and labor profitably and to market
the products at a profit.

7
WHERE TO LOCATE

REeAL property is defined as land and land only; it does not include
anything growing out of the land or anything built upon it. . . . The
fundamental characteristic of real property is its permanence. Land is
used for all the purposes of man, and its value . . . is measured by the
degree of such usefulness represented in money. The value is based
upon its capacity to produce profit . . . at the prevailing interest rate
of money.
Epwarp H. GILBERT,
In Practical Real Estate Methods.

HERE to locate is mainly a personal question. In gen-
eral, however, you will be wise to choose a property
in the climatic region with which you are already familiar;
for thus you may avoid costly mistakes due to ignorance of
the peculiarities of some other region. The type of agri-
culture you wish to follow—dairying, fruit growing, poultry
raising, market gardening, etc.—should also influence your
choice of location. In general you are more likely to succeed
where the one you prefer is already well established than
elsewhere because such a locality has already been proved
favorable and you will have neighbors to help you. An ex-
perienced man may risk pioneering new to a locality; for
instance, the Western New York grape grower who moved
to Delaware and established commercial grape production
and thus increased the incomes of himself and the neighbors
who followed his example.

Before deciding on a farm one of the most important
things to do is to consult the official soil survey map and report
on the district in mind. This is issued by the Department
of Agriculture and may be seen at public libraries or bought
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from the Superintendent of Documents at Washington for
a small sum. The map shows in color the location and extent
of each kind of soil within its area; the report describes the
various soils, discusses their adaptability to specific crops
and their productive capacity under approved systems of
handling. The latter also gives a brief review of local farm-
ing and economic conditions at the time of publication and
thus supplies data upon which to base a rational system of
agriculture.

With the knowledge acquired by this means it will be
easier to choose among several parcels of locally available
land because the map is large and detailed enough to sug-
gest types of soil in areas as small as even a few square
rods! But though easily possible to locate each soil type it
is important to consider various other factors which may
or may not affect the immediate and subsequent value of
each property.

The character of the soil depends first upon the way it was
formed; for instance, from weathering of rocks in place as
on level and slightly rolling plains; from silt carried by
streams and deposited in valley “floors”; from accumula-
tions of vegetable matter in swamps as in muck lands; or
from glacial deposits of rocks of many mixed kinds.

Even though the original character of the soil may have
been any one of these just mentioned or of others it may
have been so altered by man that it is either better or
worse than at the start. As a safe rule to follow, it is worse
because cropping without adequate return of plant food
and humus—the popular short-sighted practise—will have
injured its texture as well as reduced its fertility. Such con-
ditions are fairly easy for even a novice to determine by
personal examination and asking questions of both owner
(or tenant) and the neighbors.

One of the most important things to discover is whether
or not the land needs drainage or is already well drained
either naturally or artificially. (Chapter 18.) Often this in-
formation may be discovered with one’s own eyes by noting,
1, whether there are wet spots, often indicated by growths
of bullrushes, sedges and other water-loving plants; 2,
whether there are brooks or springs, thus suggesting good
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drainage; 3, the elevation of the land itself, either above or
below other levels from or to which excess water may flow;
4, the depth of the soil; 5, whether a rock stratum or a
“hard-pan” is near the surface, determined by a soil auger
or by digging in various places.

In the last case it is necessary to make sure that the
impervious layer (rock or hard-pan) can be economically
broken so excess water may descend to lower levels and
later ascend toward the surface by capillarity so plant roots
may get it. Hard-pan, when formed by plowing year after
year at a uniform depth while the ground is wet may be
broken by subsoiling or by dynamiting. Directions for the
latter may be obtained free from manufacturers of dynamite.

One way to estimate the condition of the soil is to inquire
what classes of crops have been grown on the land during
several years, how fertilized and what the yields have been.
If the sequence of crops for years has been hay and grain
continuously without adequate manuring or green manuring
both the humus and the plant food may be at such low ebb
that several years may be needed to reéstablish fertility and
therefore profitable crops. On the other hand, if manuring
has been liberal—at least 25 tons to the acre annually—or
if commercial fertilizers and frequent green manure or cover
crops have been the regular orders of management, the land
should be in good condition. This will be evidenced by the
character of crops growing upon the land.

If there should be no crops to examine the next best thing
is to note the character of vegetation already present. Beech,
sugar maple, hickory, black walnut and white oak trees of
large size and positive thriftiness indicate rich land; white
pine, scrub oak, and scrawny trees of most species are typi-
cal of poor land; extra thrifty willows, poplars and alder
and elder bushes suggest too much water and probable need
of drainage.

Weeds, however, are more often telltales than are trees
and bushes because they follow cultivation, whereas large
trees usually precede it. It is not necessary to identify
species, though this is desirable. What does count is the
character of growth made by the weeds actually present.
Lush, sturdy, very dark green, leafy growths indicate that
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the plants are well fed, especially with nitrogenous com-
pounds; but if the growth is pale, sickly colored, scrawny
and apparently eking out a miserable existence the land is
certainly not rich.

If there is abundance of sheep sorrel—small plants with
spear-head-shaped leaves with a tart taste—especially if the
plants be puny, the land is not only short of plant food but
is acid, a condition not favorable to most cultivated crops,
but easily corrected with lime. (Chapter 30.) Ox-eye daisy,
wild carrot and mullein in abundance and poorly developed
indicate lack of humus as well as fertility and prove that
the land has been badly mismanaged, for these plants can-
not stand either rich soil or rational tillage.

It need hardly be mentioned that if the land is stony,
rocky or hilly it is usually less desirable than land not so en-
cumbered. The cost of blasting out rocks and hauling away
stones may be prohibitive and the disadvantages and diffi-
culties of cultivating hilly land without having excessive
erosion are so great that these areas cannot usually be culti-
vated at a profit.

If adjacent land as well as that under consideration shows
similar characteristics the whole locality may be judged as
either highly desirable or undesirable, as the case may be;
but when the specific land shows that its apparent bad con-
dition is due to mismanagement as suggested by good crops
near-by there will be hope that it may be reclaimed and
made as good as the best in the vicinity.

By keeping one’s eyes open to all these and other objec-
tions and drawbacks even the novice may decide many
points for himself. For the most important points to discover
at the start are the objections; not the advantages!
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8
LAY AND LAY-OUT OF LAND

THE value of real estate rests on two fundamental factors; namely,
income capacity, and the certainty that the income will continue. To
be able to decide rightly as to whether the income capacity is increas-
ing or decreasing, or is becoming more or less secure; to analyze clearly
the causes producing these changes, and to conclude correctly as to
the stability of such causes, one must have intelligence supplemented
by experience.
IrviNG RUTLAND,
In Practical Real Estate Methods.

A’ART from the character and the condition of the soil,
the location of a farm and the crops to be grown two of
the most important factors that influence profit and loss are
the “lay” and the “lay-out” of the land. Lay always refers
to natural features; lay-out, to artificial ones. Items in-
cluded in “lay” are elevation, aspect (or direction of slope),
and level. Each of these has a bearing upon the character of
farming that may be conducted.

For instance, other conditions being equal, a farm only
say 10" above sea level will be ‘“‘earlier” and have a much
longer season than another in the same latitude but 1,000
above sea level. Similarly a farm 10’ above a large body of
water such as a lake or a wide river, especially on the lee
side, will be less likely to be affected by frosts in late spring
and early fall than another on a level, perhaps only 1,000
away. Also a field at the base of a slope or in a ‘“pocket”
between two or more slopes is surer to be frosty than the
higher surrounding land because cold air flows like water
from higher to lower levels.

Aspect generally refers to the tilt of the land. In com-
mercial orcharding, though carefully considered when choos-
ing the site of a large development, it is usually disregarded
so far as small areas in the tract are concerned, the planting
being continuous regardless of slope. In market gardening,
poultry raising and various other branches of farming, how-
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ever, aspect is highly important. It may even mean the dif-
ference between large and small profits or even losses.

A slope toward the south is almost always the warmest
so is best suited to greenhouses, hotbeds and coldframes, out-
door early crops and poultry raising. Next come in usual order
southeasterly, southwesterly, east, west, northeast, northwest
and finally north. The effect of a northerly slope is to retard
growth. Hence the flower buds of apricot and peach trees
on a northern slope are less likely to be destroyed by frosts
which follow warm spells in winter and early spring, than
in the same orchard where during the same cold snaps the
buds on trees on a south or southerly slope are killed.

The lay of the land modifies production; lay-out varies
the cost of operation; both affect profits. When forest lands
were first cleared it was necessary to get rid of the wood,
so great piles were burned. Other quantities were split into
rails to make “snake” or ‘“zigzag” fences. Many fences were
also made out of pine and other resinous tree stumps. Rocks
and stones had also to be removed before farming could be
done well, so these were made into walls from 2’ to some-
times more than 10’ thick.

As the fields were mostly small and as fences and walls
of these kinds require strips of ground 10’ to 15" wide they
are wasteful of land and highly objectionable. They propa-
gate weeds, shelter insects and animals that attack crops
and annually require time, labor and expense to cut the
growths of bushes and trees that start in them. The remedy
is to get rid of them and thus combine several small fields
into larger ones. Often this is easier said than done; for
though rail fences may be used for fuel, stump fences and
stone walls require considerable work to remove.

Not everybody whose farm is minced into little fields by
stone walls is so fortunate as I was when new roads were
being built past my property. The stones of the interior and
inferior walls were given to the contractor. Thus at no cost
to me several small fields were thrown into a few large ones.

Another advantage of getting rid of walls and fences is
that the new fields are of far more regular form than the
small ones. Irregular fields demand far more time to manage
than rectangular ones of similar size. Especially is this the
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case when the length can be greater than the breadth; for
plowing, harrowing and other work may be done from end
to end thus reducing the number of turns. Even with the
wheelhoe there is an appreciable saving of time in making
few rather than many turns. (Fig. 5.)

When full rows of any crop would produce too large a
quantity of any one vegetable parts of the row may be
shared by other crops that require the same treatment. When
it is necessary to have cross paths, breaks of sufficient width
may be made in the rows across the area for this purpose.
These will therefore not interfere ‘with plowing, harrowing
or tillage as would permanent roads, fences or walls: the
whole area may be handled from end to end. None but neces-
sary fences, roads or walks should be permanent.

Advantages may be gained by having the rows run north
and south when the fields extend that way, because this ar-
rangement favors even distribution of the sunlight. (Fig. 6.)

Other features of lay-out that should be noted when
appraising a farm and when laying out the place after buy-
ing it are location of the well and the watering equipment
in the buildings and elsewhere, the presence and condition
(or the absence) of windbreaks, drains, lanes, lawns, shrub-
bery, orchards, berry patches, vineyards, etc.

9
WIND-BREAKS, PRO AND CON

It 15 decidedly unwise to plant an orchard and rely for a windbreak
on a block of timber owned by a neighbor. One never knows when
the neighbor will decide to cut off the timber.
Frep C. SEArs,
In Productive Orcharding.

PERHAPS on no horticultural question are the “pros” so
obstinately pro and the “cons” so stubbornly coz as on
that of wind-breaks. To hear the arguments we might almost
suppose that two radically different things were under discus-
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sion instead of the same thing—but under different condi-
tions.

Wind-breaks are by no means unmixed blessings or un-
mitigated curses. In their proper places they will do all their
enthusiasts claim; but in wrong situations, the reverse. The
whole matter simmers down to the local application and the
species of trees or shrubs used.

Properly constructed, a wind-break is a wind-B-R-A-K-E,
not a wind-stop: it checks the force of wind and thus may
gain many advantages, any one of which may be important
enough to warrant planting trees or shrubs for that purpose
alone. But when a wind-break becomes a wind-S-T-O-P it
may become responsible for any or all the damages claimed
by its opponents. As the disadvantages are fewer than the
advantages let’s discuss them first.

When the trees or shrubs in a wind-break include species
which harbor orchard or garden insects or diseases they are
certain to prove a menace to domestic plantings. For in-
stance, wild cherry encourages peach borer and tent cater-
pillar, elms are breeding quarters for canker worms; wild
roses foster rose chafer; red cedars are alternate hosts for
rust disease of apple and quince. But we don’t need to plant
such trees and bushes nor to let them stand if they are al-
ready growing in natural woods near-by.

When wind-breaks are so close to gardens or orchards that
their roots rob the cultivated plants or trees of water and
plant food, or when their tops shade these plantings unduly
they exceed their jurisdiction; but that is our fault, not
theirs. We should not have planted them so close, or should
have placed our gardens or orchards farther away.

Sometimes wind-breaks may make areas in their lee
colder than would be the case without their “protection.”
Because of this, damage may accompany spring or fall
frosts. In such cases the trouble is usually due to the wind-
break being a wind-stop. This condition may be prevented
by spacing the trees far enough apart to allow reduced air
movement through them, by reducing the number of trees or
shrubs already planted, or by pruning out some of the
branches.

The claim that wind-breaks are wasteful of land is by no
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means clear cut. Often the land they occupy is worthless for
crop production or the advantages to be gained are of far
more importance than the quantity of produce that might
be gathered from the “waste space.”

Now let’s look at some of the advantages. If the trees and
shrubs are conspicuous when in flower or in autumn colors,
especially when evergreens are included among them, they
have an ornamental as well as a practical use that makes
them doubly valuable. In other cases, if we plant shadblow
(or juneberry), mulberry, hackberry, highbush cranberry
and other fruit and seed bearing trees and shrubs we may
attract birds away from our cultivated berries and yet gain
all the advantages of their aid in keeping down insects in
our gardening and fruit growing.

We may even insure direct profit from our wind-break by
adopting the California practise of planting fruit or nut
trees or bushes on the margins of the area we seek to pro-
tect. In that state English walnuts, almonds, apricots and
figs are popular for this purpose; in the East we might use
improved varieties of filberts, black walnuts, northern pe-
cans, highbush blueberries, elderberries, raspberries, black-
berries, or sugar maples for maple syrup and sugar making.

When a wind-break has become well established before
planting the orchard, the fruit trees will grow straight in-
stead of bent or lop-sided, as they often do in windy sec-
tions unless staked. It will also lessen the quantity of wind-
falls and the breakage of branches when loaded with fruit
or ice.

During blossoming time the flowers on protected trees
are less likely to be blown off than where unprotected and
bees are more certain to do the work of pollenating, thus
insuring larger quantities of fruit.

Similarly a wind-break facilitates—even insures—work in
the orchard under windy conditions, especially in winter
when pruning is done, in spring when spraying might be
useless or wasteful or inferior because of unchecked wind,
and in autumn when late fruit must be harvested.

Wind-breaks are also important because they reduce
evaporation of water from the soil and transpiration from
the crop plants, particularly the leaves. Thus they mitigate
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the effects of drouth and winter injury which often follow a
dry summer and a wet autumn. Because of this they also
help the plants make better development and enhance the
size and quality of thin skinned fruits such as strawberries,
raspberries and blackberries.

The harmful effects of winter are lessened by the reten-
tion of leaves and snow on the ground, for in the lee of a

DIAGRAM OF WINDBREAK WITH SNOWTRAP
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Fig. 7. Windbreak and snow trap to protect farm buildings.

wind-break where these collect the ground freezes less deeply
than where they are blown away, so the roots of fruit trees,
bushes and other plants are less likely to be injured be-
cause of their presence.

Along the sea and the great lakes shores where sand is
often blown for long distances inland, wind-breaks have
been found particularly useful to check the destruction of
crops and the burying of good soil.

A still more important effect: They greatly enhance the
physical comfort and noticeably reduce the cost of mainte-
nance of man and animals whose living quarters they shield
from winter winds. Houses so protected require less fuel to
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maintain comfortable temperatures than do adjacent similar
ones not so favorably placed; and animals so shéltered need
less food to keep them in condition favorable to the produc-
tion of work, milk, eggs, and flesh.

" As a general thing dense plantings are desirable in inland
locations because wind coming over large expanses of ground
is likely to be colder in winter and hotter and drier in sum-
mer than that which passes over a large body of water.
Where sea or lake winds prevail the plantings may be more
open so as to allow the air to pass through with less check
than through dense plantings. Such plantings also avoid the
danger of still air which often occurs on the lee side of a
sea or lake shore wind-break.

In general, no wind-break planting should be done before
a carefyl study has been made of the local conditions, es-
pecially with respect to air drainage—the flowing of cold
air from higher to lower levels. This must be assured to pre-
vent cold spots or “pockets.”

For inland plantings the coarser evergreens such as pines,
firs, and spruces have special value because they give dense
protection near the ground; for seashores and lake shores
these trees should be much farther apart but be supple-
mented by deciduous trees.

Open wind-breaks, where needed at all on low lands, are
better than dense ones because cold air naturally settles in
such areas—unless means are provided for draining it away
to still lower levels.

Planting should be not less than 50’, preferably 100/, away
from the principal area or buildings to be protected. Its in-
fluence extends for a distance equal to 20 times its height;
that is, trees 30’ tall influence the force of wind for 600’ on
the level. On the protected or lee side of a wind-break of 10’
to 30’ is a calm zone where snow drifts during wind-driven
storms. Hence the necessity of planting far back from
buildings.

The length of the planting will depend upon the area and
buildings to be protected. It should extend at least 50" be-
yond the last building, or feed lot area. On rectangular farms
where length greatly exceeds width and an L-shaped wind-
break would be inconvenient, greater protection may be had
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by extending the planting 100" to 125" northerly or westerly
beyond the buildings.

Wind-breaks need well prepared soil to get a good start.
Deep fall plowing and thorough spring discing, especially of
heavy soils, are essential. Soils in sod should be plowed early
enough in fall to assure rotting of the sod. On light soils the
plowed area should be covered with manure both to increase
fertility and reduce blowing and drifting of the surface soil
in winter and early spring.

Choice and size of trees will depend on type of soil,
general region, cost of trees and the primary purpose of
protection. The most suitable are conifers. Hardwood trees
are not recommended as part of permanent wind-breaks, ex-
cept under special conditions where a snow-trap or tempo-
rary protection rather than a high wind-break may be
needed for the young conifers.

Conifers should be at least three years old, once trans-
planted in the nursery; four-year and even five-year trans-
plants are recommended for white spruce, Douglas and bal-
sam fir. Small seedlings or transplants may be used safely
but more cultivation will be necessary until they have grown
beyond the danger of weed and grass competition. Hard-
wood trees one or two years old will usually be large enough.
Suitable trees may be grouped according to the kinds of
soil to which they are adapted: Norway and Scotch pine for
light, sandy soils; Douglas fir, white pine, Norway spruce,
Chinese elm and red maple for light loams; white spruce,
balsam fir, arborvite, cottonwood, ash and sugar maple for
heavy loams and clays.

Two or more species of trees in a wind-break provide a
more compact growth of foliage than when only one is used,
especially where spruce and arborvite are used with open-
growing white or Norway pines. The possible loss of one
species from a future insect or disease epidemic will thus
not destroy the wind-break. Russian willow or cottonwood
may be used to give early protection while the slower coni-
fers are becoming established in their lee.

Where there is enough space three rows are desirable,
otherwise two. For all suitable trees except arborvite the
rows should be 8 apart and the trees 6’ asunder. For ar-
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borvite they should be 6” apart and the trees 4’ asunder.
On sandy soils where growth will generally be slow the trees
should be staggered in the rows; on fertile ones they should
be planted in checks because in 12 and 15 years they will
crowd at 6’ to 8’. Then by removing each alternate tree in
each alternate row the remaining trees will be left in stag-
gered positions at wider spacing.

This method will insure compact growth throughout the
life of the wind-break. Where arborvite is planted, the origi-
nal spacing should be maintained. Thinning will not be
necessary. (Fig. 7.)

Wind-breaks depend for their usefulness largely on the
care they receive for the first five or six years after planting.
Poultry and livestock must be kept out, perhaps by tempo-
rary fencing. A mulch of straw, marsh or salt hay or saw-
dust 2”” deep and a 12” in radius around each tree should
be applied within a few weeks of planting. This will hold
soil moisture and help to smother weeds. Sod growth around
the trees must be prevented.

To avoid heaving by frost, a winter mulch 4” to 6” deep
of straw with a low percentage of manure should be applied
annually until the lowest branches are at least 2’ long. If
applied after the ground is frozen and preferably after a
light snow is on the ground there will be no danger of mice
nesting in it. It should remain on the ground the following
summer to add fertility to the soil, prevent evaporation of
moisture and smother weeds.

In wind-breaks where spruce and white pine are used
some summer shade is desirable during the first two years.
Sunflowers, having small root systems, will not compete
much with the young trees and they have value for chicken
feed and silage. One row should be sown for each row of
trees. Three or four plants of a single flower variety are
enough between trees.

When the wind-break extends easterly-westerly the sun-
flowers should be planted 18” south of the trees; in
northerly-southerly rows they should be directed in line with
the tree rows. Thus the trees will have intermittent sunshine
and shade. Conifers in a wind-break should never be pruned:
It is desirable to retain those branches that grow near the
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ground. If trees have enough sunlight they will maintain
their foliage throughout most of their lives.

I0
ESSENTIAL FACTORS OF PRODUCTION

CoNSERVATION in the broadest sense implies neither waste of product
nor waste of the forces and conditions which make high production
possible. These forces are the environment under which the crop is
grown and the inherent hereditary possibilities within the seed or seed-
material.
B. M. Duccag,
In Plant Physiology.

HOEVER said that “trifles make perfection, but perfec-

tion is no trifle” may not have had farming in mind

but in perhaps no one walk of life do easily applied princi-

ples and rules pay such big dividends as in the production of

food and the raw materials of clothing. Strange as it may

seem, however, the United States Census and the Depart-

ment of Agriculture “averages” of production are in count-

less cases less than 50% those of “record” figures and per-

haps not more than 75% of easily obtained “good yields.”
Suppose we look at a few.

As to milk production, the Department of Agriculture
Year Book shows an annual average of about 4,200 pounds
of milk per cow, yet, many well bred cows yield 20,000
pounds or more a year. It is evident, therefore, that Profes-
sor H. H. Wing is well within the truth when he declares
that “the average production per animal in the United States
is scarcely sufficient to pay the cost of food and labor, to say
nothing of interest or profit on the investment.”

Why keep such animals when ‘“‘good grade” cows, the
progeny of “record sires,” can be raised or bought at rea-
sonable cost with the almost certain assurance that they will
produce abundantly and pay good profit?

Much the same argument applies to hogs. ‘“Razor backs”
eat ravenously, grow slowly, fatten poorly if at all, and
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when slaughtered consist largely of hide, bones and offal.
Good “grade pigs” whose sires are of almost any breed cost
but little more to buy, much less to feed, grow rapidly, fat-
ten well, and when dressed are “almost all meat!”

Figures as to egg laying have been quoted already in
Chapter 5.

Similar principles apply to seed. Not only is one variety
better than another but individual “strains” are worth more
than general stock because more prolific, or disease-resistant
or both and therefore more profitable even in the open mar-
ket and wholly regardless of whether or not they are to be
used for seed purposes.

Though many of these strains are developed by farmer-
seedsmen (men who grow seed to be used for sowing) there
is no reason why you should not develop your own, at
least with some of your crops. Many another man has done
s0, increased his yields and profits, but still more important,
has added to his interest and enjoyment of farming.

Doubtless the two crops that farmers have most often im-
proved are corn and potatoes. The methods are so simple
and the results so certain that I shall sketch them.

If you can start your corn breeding with ears pick out
50 or 100 of the best you can find in the crib. Be sure they
are properly cured specimens of good form and size, well
filled and well rounded at both ends and each one pleasing
to your eye and your hand. Lay them side by side on a table,
critically examine each under a good light in comparison
with the others and ruthlessly discard the poorest, the next
poorest and so on until only 10 are left. These are to be your
nucleus for breeding.

Before you shell the grain from the cobs pick out 10 or,
20 individual kernels from various positions on each ear
(not including the butts or the tips which should be dis-
carded anyway). Keep each lot by itself so as to make a
critical germination test as detailed in Chapter 41, placing
the kernels of each ear by themselves. At the end of two
weeks you may not only know which ears have given the
largest percentage of germination but, if your records are
taken daily, you will also know which sprouted quickest and
sturdiest. These are the ones to choose for growing in an
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“ear-to-the-row” test plot, which means that the seed from
each ear is to be sown in a row by itself.

During the summer examine the plants to make sure which
row or rows produce the sturdiest plants. Especially de-
termine the row which has the most two-ear plants and the
smallest proportion of stalks that bear nothing but leaves.
Cut out these latter individually and feed them to the cow
or make them into compost. At harvest time cut and cure
the two-row stalks of this best row by themselves and, for
the following year repeat the selection process already de-
scribed. Also cut and cure the two-ear stalks from the other
rows and use the ears for sowing the general field or for
sale as seed corn. Each year it will be more valuable than
the previous year.

By following this practise combined with critical selection
of ears that produce the best shaped and heaviest kernels
for a series of years many a farmer has developed a strain
of corn noted for its two-ear plants, its small number of
barren stalks, its heavy ears and yields—often 10% to
to 25% greater production than his original yields.

If the corn you must start with is already shelled, pick
out 500 or 1,000 large, heavy kernels of good shape, lay
them side by side on a table and discard inferior ones until
only the 50% best ones are left. Use these for planting the
first year, after which follow the method already described
when working with the ears.

With potatoes the method is as simple. Starting with
what stock you have, pick out the best shaped, good sized
(not necessarily the largest), shallowest eyed tubers in much
the same way as described for corn ears; cut each tuber in
quarters from end to end but keep each four pieces separate
from the others. Plant each piece in a hill by itself then
skip each fifth hill so as to keep the four pieces of each
tuber in consecutive hills. During the summer treat them all
alike, watch for differences of foliage, resistance to disease
and other points good and bad, and dig the weaklings for
“new potatoes.”

At harvest time dig each hill carefully by hand and place
the tubers from each four hills together for judgment. Dis-
card the groups of four that produce unsatisfactorily either
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as to size, number, irregularity or other defect. When at
last only the one or two best are left store each lot by itself in a
cold but frost-proof cellar or pit and the following year re-
peat the method. The discarded tubers each year are to be
used as general field seed or for sale as seed potatoes. Thus
not only will the one or two best lots be improving but the
general seed and the field yields will be greater. As with
corn, countless farmers have increased their yields at a
cost of only a little time and attention to the growing of
improved seed.

Whether or not it will pay to carry out similar methods
with other crops is largely a personal matter depending
mainly upon the amount of each being grown. However, any-
body may be the discoverer of a “rogue,” a “bud sport,” or a
“seedling” that by proper handling may be developed into a
new ‘‘variety’’ or “strain.”

The term “rogue” is applied to those plants which differ
from the variety sown in some respect but are certainly not
due to accidental mixing. For instance, a yellow podded bean
grown from green podded stock, a purple tomato from scar-
let tomato stock or vice versa. The term “bud sport” is ap-
plied to twigs or branches of trees and bushes whose foliage,
flowers or fruits differ from those of other parts of the
tree; for instance, a smooth skinned peach (called a nec-
tarine) which appears on a peach tree or a fuzzy skinned
nectarine (called a peach!) borne on a nectarine tree. The
Golden Delicious, Red Spy, and Red Tompkins King apples
are cases of this kind.

If you have a case among bush or cane fruits or straw-
berries you may benefit from it, first in the production of
fruit and second from the sale of plants. Let me cite a case
of this kind.

One of my clients who had been growing strawberries by
the hill system for years happened to notice that one plant
bore nothing but leaves—no berries. This so piqued his
curiosity that he examined every hill in his patch and found
about 50 plants that bore a liberal quart each. He allowed
each of these to produce runners which he planted during
early August in a new bed. When these fruited he allowed
only the heavy producers to develop runners for the next
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new bed. At the end of 10 or 12 years he had developed a
strawberry strain so locally noted for its prolificacy that he
was besieged for plants which he sold at rather “stiff” prices.
Thus he received the double profit already mentioned for
the time spent in his selection of plants.

By keeping on the watch for such cases you may discover
something of greater value than its parent and either your-
self profit by the sale of stock or of “scion wood” for propa-
gation or be of service to other growers.

The above cited methods and instances are only a few of
the special ways by which you may increase production.
Others include high quality seed, germination tests, rational
tillage, control of parasites and weeds, thinning of plants in
vegetable rows, thinning of fruit on trees, adequate range for
livestock and poultry, ample plant food, humus and water
in the soil. These and other practises are discussed in other
chapters.

In cases where cultivation must be done by horse or
tractor and the rows must, therefore, be spaced farther
apart than when the wheelhoe is used it is essential, as a
time-saving factor, to make the rows long and few rather
than short and many so as to reduce the amount of time
necessary for turning at the ends. Even so time may be saved
by skipping several rows when making each turning because
(Fig. 5.) less time is needed to make a long turn than a
short one, especially with a horse or a fast moving, heavy
or long-radius tractor.

Should a complete row be likely to produce more of any
one vegetable than would be needed it should be filled with
two or more kinds that require the same general cultural
treatment. Figure 8 suggests a way by which the Illinois
Experiment Station (Circular 325) suggests that a well-
balanced farm garden may be arranged to provide a large
assortment and continuous supply of vegetables throughout
the growing season, for use fresh, canned and for winter
storage.

As will be noticed the plan indicates that sowings are to
be made at four different times. This is because of the ef-
fects of frost and because seasons vary, some being early,
others late in opening. For the latter season the time be-



42 FIVE ACRES

tween the early sowings should be increased in an early
spring and shortened in a late one. The first of these sowings .
should be made about the time that the earliest trees, such
as silver and swamp (or red) maple open their buds. See
Appendix for lists of vegetables.

By taking advantage of the cool fall weather a second
crop of cool-season vegetables may be grown. In the fall
garden the vegetables are grouped according to the length
of their growing periods and each group planted as late as
possible consistent with finishing growth before a killing
frost. It must be remembered that fall garden vegetables do
not thrive in warm weather and that too early planting will
stunt some kinds and cause others to become coarse, woody
or pithy and unfit for use.

Complaints of poor vegetable yields by growers whe prac-
tise clean tillage, and reports of satisfactory ones by others
who used other methods have led to experiments whereby
such practises could be tested side by side for comparison.
One of the most comprehensive of these series was con-
ducted by H. O. Werner and reported in a 40-page bulletin
(No. 278) of the Nebraska Experiment Station. Some of
the conclusions are condensed as follows:

Most vegetable crops can be increased and improved by
irrigation. Straw or paper mulches are also useful. Irriga-
tion will be found desirable at some time in practically
every season and often in many seasons. Except for hasten-
ing seed germination in a dry spring, irrigation is seldom
needed before July and not after August. It has been found
profitable with all vegetables but especially with those grow-
ing during these two months.

Needless or excessive irrigation early in the life of the
plants might cause the development of shallow root systems.
However, vegetables should be kept growing steadily.
Knobby, growth-cracked, hollow, rough-shaped, double and
otherwise undesirable vegetables are produced when growth
is uneven, especially when a period of abundant moisture
follows one of prolonged drouth. When vegetables are ap-
proaching edible maturity the quality, especially firmness,
flavor, sugar content and keeping quality, will be improved
by irrigation water used sparingly.
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One inch of water, in one rain or from irrigation, should
maintain vigorous growth of most vegetables for five to
seven days during hot weather and 10 to 15 days in cooler
weather. With smaller applications much more frequent ir-
rigations and a greater total amount of water are necessary
to maintain the same growth, and the final results are likely
to be less satisfactory. Heavy applications of 2”7 or more
are also less desirable, because the soil will be poorly
aérated for a time and the loss from rotting, blight, etc., will
be increased.

When applied during the night by the overhead system
with a pressure of about 35 pounds, 1”” of water can be ap-
plied for 25’ to 30’ on both sides of the irrigation line in
about six hours. On a hot, windy day when evaporation is
great, eight hours might be required.

Where water under pressure is available the sprinkling
system is best because it distributes the water evenly, does
not pack the soil, can be used on sloping land without wash-
ing, and requires the least labor. With one line of pipe the
gardener can irrigate from six to ten times as much land as
the line will irrigate in one position, the line being carried
from place to place and supported on posts or temporary
supports, wherever it is to be used.

The problem of moisture can be solved to a considerable
degree by the use of two plats, one to be fallowed each sum-
mer. In addition to supplying a moist soil this plan provides
many of the benefits ordinarily derived from a well planned
crop rotation.

The soil may be fall plowed and left rough over winter to
catch snow and avoid run-off. Snow fences may be set up to
catch snow in the portion to be used for the late or long-
season crops. They may be placed in another part of the
garden the next year to provide for the rotation of the po-
sition of crops. Effective snow barriers may be made with a
row of corn shocks or even by several rows of standing corn
plants.

The function of cultivation with vegetables is to conserve
moisture by eliminating weeds, to close up cracks and pro-
vide a loose, rough surface which will absorb rainfall and
prevent “run-off.” Deep cultivation destroys many roots, re-
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duces the yield of most vegetables and is unnecessary. Shal-
low surface cultivation is recommended for all vegetables,
especially in unirrigated soils and in dry seasons.

Mulching gardens with straw or other litter such as hay
or manure is a practical way to increase yields and produce
vegetables of the best quality. The benefits are greatest with
long-season crops and in dry years. Though straw mulches
have increased the yields of nearly all vegetables their use
is not recommended with the early short-season crops such
as leaf lettuce, peas, spinach, seeded onions, caulifiower and
early cabbage. With root crops such as carrots, beets and
parsnips their use does not appear advantageous and with
transplanted onions is of doubtful value. The difficulties of
applying the straw more than offset the advantage which
most of these crops might gain.

Straw mulching has been found desirable with all long-
season crops except sweet corn. As a means of increasing
yields and quality it is often almost as good as irrigation.
Because of the lowering of the temperature and the in-
creased frost hazard, straw should not be applied until the
plants are well established.

A mulch of 2”7 to 4”7 is adequate; deeper is unnecessary
and undesirable. Between 10 and 15 tons of straw are
needed for mulching an acre, or about 500 pounds for
2,000 square feet. The labor of applying straw is largely
balanced by the reduced labor of weed control. At the end
of the season straw mulches should be removed or burned
because of the unfavorable effect upon the soil when such
a large amount of dry organic matter is plowed under. This
is most serious with unirrigated or sandy soils. [Instead of
burning, it is probably better to use this straw to make arti-
ficial manure. M. G. K.]

With potatoes the straw mulch should be applied before
the plants come through the soil. With other crops, such as
tomatoes, eggplants, and other transplanted vegetables, be-
fore transplanting or after the plants are well established,
preferably at the latter time.

If the spring plantings have been properly grouped as in-
dicated in the plan, the green onions, spinach, leaf lettuce,
turnips, kohlrabi and peas will occupy adjacent rows and
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will all be harvested in ample time to allow the ground to be
cleaned up and prepared for the planting of fall vegetables.
It will also prevent the development of a weedy, unsightly
patch.

The second and third plantings for the fall garden may
occupy the area of the early potatoes and onions, the early
cabbage or the early sweet corn.

In order to take advantage of crop rotation the arrange-
ment of rows should be reversed each second year.

The first planting of fall vegetables should consist of
kinds which require a growing period of 95 to 105 days:
Cabbage, caulifiower, Brussels sprouts, Italian broccoli, en-
dive, kale, grown from seed sown six or seven weeks previ-
ously for transplanting. Also pe-tsai (Chinese cabbage),
rutabaga, round beets and short carrots, sown where the
plants are to remain.

The second sowing should include kinds that require 65
to 80 days to mature: Turnips, winter radishes, kohlrabi,
head and cos lettuce, round-seeded peas (not wrinkled
seeded). These last rarely do as well in the fall as in spring
but are usually worth while.

The third sowings should consist of only those kinds that
mature in 45 to 55 days: Spinach, mustard, peppergrass,
forcing radishes, leaf lettuce, fetticus.

Where coldframes are available these last may be had
until Christmas or even later with only slight protection on
coldest nights. They will all stand slight frost if not allowed
to thaw too rapidly or to be exposed to the direct rays of the
sun while frozen. Watering with cold water while frozen will
“draw the frost” without injuring them.

The successful garden is well planned; includes a large
variety of vegetables; by succession sowings supplies ade-
quate quantities in the best eating and canning stage from
early spring until winter and by storage and canning until
spring; yields at least two vegetables, besides potatoes, daily
throughout the year; pays better for the labor it requires
than does any other equal area; is kept free from weeds by
surface tillage while the seedlings are small; and being
heavily fertilized, fall plowed or dug, left rough over winter
and worked down by spring care to make a first class seed bed.
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IX
RENTING VS. BUYING

THE life of the husbandman of all others is the most delectable. It
is honorable, it is amusing, and, with judicious management, it is profit-
able. To see plants rise from the earth and flourish by the superior
skill and bounty of the laborer fills a contemplative mind with ideas
which are more easy to be conceived than expressed.

GEORGE WASHINGTON.

No ONE reared in the country need be told whether it is
better to own or to rent farm property; he knows!
But the city dweller who is planning to take up any branch
of farming may well consider the pros and cons of both
leasehold and ownership before he decides upon either. So
far as the beginner is concerned, renting farm property has
several outstanding advantages, among which the perhaps
most important are:

1. No capital need be invested in permanent features such
as land, buildings, fences, orchards, vineyards, repairs or
improvements; these are for the landlord to supply because
they are permanent fixtures on the land. If the tenant makes
repairs or improvements, builds houses, or plants orchards he
cannot remove them or charge their cost to the landlord un-
less a specific agreement in writing has been signed before-
hand by both parties to that effect.

2. Such capital as the tenant does invest may all be for
machines, tools, animals, portable houses and other “loose”
property which he may take with him when he moves.

3. All crops he plants may be annuals which, because
they mature in one season or less, may all be sold the same
season.

4. Day-old chicks may be bought in spring and sold in
the fall, thus, if desired, leaving no stock to winter over.

5. Even though the first season may not make ends meet
—as is more than likely!—the beginner may often be able
to decide from this one season’s experience whether or not
he and his family are likely to adapt themselves congenially
to farm life. However, one growing season (say from April
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to October inclusive) is not a fair test. The winter is the
trying time—December to March—when, except from eggs
and milk, there is usually no income and when the rigors of
cold weather must be met with fortitude.

To sum up its advantages: Renting is chiefly valuable
for the opportunities it affords to gain experience before
making a permanent investment. Until the beginner has
passed his self-imposed novitiate he will be wise not to in-
dulge in ownership or to spend his probably hard earned
money in buildings, permanent crops or improvements for
the following outstanding reasons:

1. Because of some feature, attractive or conspicuous at
the time of preliminary visits, decision to buy may have
been too hasty, the result being that the property is perhaps
found to be less well adapted to the desired purposes than
other properties in the near neighborhood.

2. Though buying a farm is easily and often too quickly
done, selling it is usually slow, difficult and often done at a
loss, even when the property has been improved and thus
made more valuable by improvements in the buildings, new
orchards, vineyards, berry patches, and perennial crops
such as asparagus and alfalfa.

From the above it is evident that the prospective farmer
should never sign a contract or agreement offering to rent,
buy, place an option, or rent with option of buying until,
1, he has had disinterested advice as to the value and adapt-
ability of the land for specific types of farming and, 2, mak-
ing sure that every legal item is thoroughly understood and
complied with, particularly by the seller.

“Disinterested advice” is generally paid for by retainer
or per diem fees, plus expenses; for instance, traveling, meals
and lodging when these are necessary. Though such fees
may seem large the money is generally well spent, particu-
larly when the counselor or consultant for good and suffi-
cient reasons advises his client not to buy certain properties;
for instance, inadequate water supply.

In my own consultant practise I have “turned down” at
least twice as many farms which clients had asked me to
report upon than I have recommended purchasing for
reasons which in every case my clients had not seen but



RENTING VS. BUYING 49

which, when pointed out, they recognized as well founded
in every case. Some reasons that I recall and that may be
of service to my readers are the following; Inaccessibility,
inadequate water supply, land unsuited to the purposes of
the client, isolation (not a house in sight), impracticability
of hauling spraying apparatus up a steep grade in an or-
chard already planted (the client and his wife had admired
the view of the hills and the distant Hudson River!), too
large a proportion of untillable (swampy or stony) land
to tillable, and too great cost to remove brush and stumps
from neglected land. After receiving several adverse reports,
one client decided not to risk his money in farming!

I can recall only one case where everything was favorable
—good buildings, modern conveniences, excellent orchards
on favorable soil, both well managed and bearing profitable
crops, shipping facilities first class, good neighbors—every-
thing! Why, then, did the former owner wish to sell? I
asked him after making my inspection. Family tragedy. The
buyer got a bargain and has made good.

Among the most important items which a prospective
farm purchaser should see to are clear title, deed, survey of
the property, mortgage (if any) and its cond1t1ons transfer
of insurance and premiums paid by the seller to date of

sale, and taxes. (Chapter 12.)

An instance in my own experience illustrates the im-
portance of making a thorough search of title records. A
farm that I bought some years ago had been owned by
father and son since about 1850. For this reason I accepted
a warranty deed. But when I wanted to sell it the prospec-
tive purchaser found that there was no record of the pay-
ment of a $500. mortgage recorded in the 1840’s—before
even the father of the man who sold to me was born! So the
sale was held up until the legal requirements had been met;
namely, 30 days’ advertising in the county papers to dis-
cover if possible the heirs of the former mortgagee. None
appearing, the court assumed that none were still living, that
in all probability the mortgage had been “satisfied,” and
that, as in “the old days” was often the case, the papers
had been destroyed without record. Though the man from
whom I bought the farm had never heard of the mortagee
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or the mortgage he paid the court and advertising costs be-
cause of the warranty deed, his agreement being to give me
clear title to the property.

But that is not the best way to handle a property trans-
fer! Every buyer of real estate should insist upon an ‘“un-
clouded” title, proved by a thorough search of the county
records.

Having found a property which seems desirable and
which the counselor or consultant reports upon favorably it
is advisable to visit the cashier of the local bank to discuss
plans, ask advice as to further procedure and the recom-
mendation of a good attorney to search title and draw up
the necessary papers (Chapter 13).

Three courses are open: 1, out-and-out buying; 2, buying
a smaller place than actually needed and renting supplemen-
tal land; 3, renting, either for cash or on shares. Which one
is best for you cannot be offhandedly decided by anyone,
but suggestions as to the use of your capital and the desir-
able size of a farm should be helpful in any case, for avail-
able capital is generally the deciding factor.

If your funds are limited and if you must derive your
whole income from the land it would almost surely be safer
to start as a renter. However, if you know that any specific
farm is just what you want and where you wish to live and
if you are not wholly dependent for a livelihood upon what
the farm will produce the first few years it may be advisable
to buy, even though your capital is small.

Before you decide on the second plan suggested make
sure that land suited to your purposes and located near-by
can be rented on reasonable terms. When such can be had
you may be able to utilize your small capital to better ad-
vantage and to operate a larger area than under the first
plan and may enjoy all the satisfactions of owning your
home place which you may improve as your means and time
will permit.

Generally a farm is rented more as a business venture
than as a home; hence special attention should be given to
importance of good soil, sureness of market, and size as re-
lated to efficiency of operation. You must also remember
that when renting a farm the income must be enough to pay
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the landlord a return on his investment as well as your own in-
come for your labor and the capital you have invested in
equipment, livestock, etc. Hence the farm must have the
basis of good income so as to make a profitable return to
both parties concerned.
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Farm management investigations show that tenant profits
are usually in direct proportion to the size of the business.
The tenant generally supplies the animals and equipment so
a good sized business allows him to use his capital effi-
ciently.

Buying a small area and increasing the size of the busi-
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ness by renting adjoining land permits operating a good
sized business with limited capital and having greater se-
curity than if you start with no property of your own but
rent the whole area. As the plan might lead to your buying
the adjacent land, you should study the whole problem in
advance of making any move so as to avoid making any mis-
take.

I2
CAPITAL

THE small amount of capital required to begin farming operations,
creates great misconception of what is necessary for commercial
gardening; for, judging from the small number of acres wanted for
commencing a garden, many suppose that a few hundred dollars is all
sufficient for a market gardener. For want of information on this sub-
ject, hundreds have failed, after years of toil and privation.

PeETER HENDERSON,

In Gardening for Profit.

PERHAPS no question is so difficult to answer satisfactorily
as: How much capital should I have to start my little
farm? Instead of attempting to set a figure (which probably
would not apply in one case out of scores) suppose we con-
sider a few specific crops and items that have more or less
direct bearing on the general subject of capital.

In apple orcharding a paying crop can rarely be expected
under seven years, more often it is 10 to 15. As many
varieties bear satisfactorily only in alternate years they will
rarely yield more than 15 crops in 37 to 40 or 45 years from
planting. When such yields do occur other orchards will
probably also have heavy crops so prices may be too low
to make much profit. With pears and most nuts the times to
reach bearing are about the same.

Peaches generally begin to be profitable in the fourth
or fifth year. Some commercial growers who take special
care keep their trees in profitable production for more than
20 years; but the majority count on only 10 or 12. Though
the peach would naturally bear every year, an annual yield
cannot be counted upon because cold winters and spring
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frosts often destroy the buds, flowers or newly formed
fruits; so if a crop is gathered oftener than twice in three
years it is “just so much velvet.”

Cherries and plums, which rarely become profitable be-
fore five years, are more regular annual bearers than apples
and pears and are naturally longer lived than peaches—15
to 20 years for well managed sour cherries and plums and
30 or more for sweet cherries. The main objections to them
are the cost of picking and their proneness to brown rot of
the fruit and foliage.

Oranges, lemons and grape-fruit require five years to bear
profitable crops but, unless injured by frost, they usually
bear well annually and for many years.

Currants and gooseberries begin to yield, usually, during
the fourth or fifth year. As they are perfectly hardy they
should bear well annually, provided they are properly
managed, and continue for 10 to 12 or 15 years.

Raspberries, blackberries and dewberries generally start
to pay during the third year and bear annually for six to
ten years or more.

Strawberries, when 14 or 15 months old bear their most
profitable crop. When a second crop is borne by the same
bed it is not only lighter and inferior to the first but, because
of necessary hand weeding, it costs relatively more to pro-
duce and often brings lower prices.

Among vegetables, asparagus cannot be expected to yield
a paying crop until the third or fourth year, but when well
fertilized it should yield annually for at least 10. The bed
at my boyhood home yielded abundantly for more than 40
years to my certain knowledge, but it was fed lavishly.
Other perennial vegetables should yield well the second or
third season but they are much shorter lived.

Because of the times necessary to bring these plants into
bearing the grower must be patient, sanguine and assiduous
in his attention. They indicate also that he must have either
ample reserve capital, have ways of hiring it during these
periods of development or must pay the necessary yearly ex-
penses by income from the place itself. Hence the reason
for growing annual vegetable crops between the trees,
bushes and vines until these woody plants need all the space.
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Parenthetically it may be said that many a man, by grow-
ing vegetables and strawberries has developed his orchard,
vineyard or bush berry patch through these periods with a
balanced account and even a small profit before the fruit
crops began to pay; but, conversely, probably far more have
had a deficit; in fact, many have failed and lost their money,
their property and, what is worse still, their reliance on
themselves. It takes cash, confidence, courage, cultivation
and patience to develop a fruit plantation of any kind. So
the small farmer with limited means may prudently hesi-
tate to go in for tree fruit growing, except on the basis of
home supply or at most for a strictly local sale of his
products. He will more likely succeed if his money crops
are small fruits and vegetables and his other sources of in-
come are dressed poultry, eggs, honey and perhaps pork and
milk.

From all this it is evident that the amount of capital
necessary to equip a place for crop production of any kind
varies widely. The most important factor to reckon with
when estimating is tke man himself. He must consider his
experience, his ability, his teachableness, his capacity to
work himself and to direct others, and so on. Other im-
portant factors are locality, cost of land, character and
adaptability of soil, size of place, use of greenhouses, hot-
beds and coldframes, crops to be grown, ways of marketing,
equipment necessary, labor to be hired or supplied by the
family, style of living to be maintained, etc.

In the growing of annual vegetables which naturally re-
quires smaller capital per acre than fruits and perennial vege-
tables, the estimates of experienced men vary from $25. to
$500. an acre! The first is obviously too low for the ma-
jority of crops; the second too high except where consider-
able glass is employed. Small places require proportionately
far more capital per acre than do large ones. However, the
higher of these figures need not frighten even the man of
small means and limited experience—provided that he will
make haste slowly. Of course, the more limited the capital
and the less the experience the smaller the area that can
or should be handled, even when the man owns more land
than he attempts to work. One is far more likely to succeed
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when 50, 25 or even a smaller percent of the available area
is thoroughly well worked than when the seed, fertilizer
cultivation and especially the labor are spread out so thin
that the crops get inadequate food and attention and weeds
gain and maintain supremacy over them. The experience
gained in producing a small crop of high quality that com-
mands a good price is sure to foster one’s confidence and
enthusiasm; whereas to fail because of too large-scale oper-
ation is sure to quash both.

In grain, hay and other field crop farming the rent or in-
terest on the land cost may be 50% of the total expense of
growing and harvesting; but in the production of inter-tilled
crops such as vegetables the land rent or interest may be
only 10%; that is, the total cost of bringing an inter-tilled
crop from seedage to sale may be five to ten times as great,
depending largely upon the amount of tillage, fertilizing,
spraying and handling necessary.

Properly to work five acres of closely planted vegetables
for a market within three to five miles and where green-
houses, hotbeds and coldframes are used (as they should
be) not less than a man to the acre can be kept busy
throughout the year with more or less extra hands, depend-
ing upon the class of crop during the harvesting periods. To
attempt to get along with fewer is almost sure to invite dis-
aster.

From all this it is evident that when the available capital
is limited to say $1,500 or less with which to pay rent or
interest on land cost, buy equipment, fertilizers, manures,
seed, labor and other essential items, it is far safer to plant
only two or three acres in inter-tilled crops than to sow the
whole area to them. The balance of the land need by no
means be left idle: it may be sown to green manures as an
investment in its own improvement and, later, the profit of
the owner. Every square foot should be made to give a good
account of itself.

In view of all this it is important to consider what returns
to expect from the various crops. The usual way is to calcu-
late on the acre basis; but this is objectionable because it
gives a false impression. A better way is the labor-hour
basis. For instance, an apple orchard may show a gross re-
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turn of $100. an acre and a profit of $50. Looks good, eh? A
crop of oats may bring in $25. gross an acre and a profit of
$7. “Not so good,” you say! Hay, considered a ‘“cheap
crop,” may yield only $15. gross and $6. profit an acre.
“Humph! I’ll have none of that!” you may ejaculate. But
let’s look at the labor-hour calculation. The apples show a
labor-hour profit of perhaps 25¢, the oats 30¢ and the hay
60¢! Thus the labor-hour method shows which crops pay
best, which poorest and which are not paying, even when
the acre-basis seems to show a profit! All this has a bearing
upon the capital necessary to operate a place, the costs,
yields, profits and other items necessary for production be-
ing estimated beforehand.

Vegetables and day-old chicks may pay well for them-
selves during the first season and strawberries the second
but on a newly started place they cannot be expected to
carry the whole load. So if the first year’s balance sheet
shows that expenses have been met by production income
the owner may congratulate himself as a rare exception to
the general rule. In such cases the second and subsequent
years are likely to be more encouraging, especially when
some of the plantings are of bush and cane berries, grapes
and asparagus.

I3
FARM FINANCE

It 1s a fundamental error to suppose that farming is neither a busi-
ness nor a profession. It is a business which requires the highest
business talent, it is a profession which requires the best technical skill.
. . . No other profession requires such a variety of learning, such an
insight into Nature, such skill of a technical kind in order to be success-
ful, as the profession of farming.
Harvey W. WiLEY,
In The Lure of the Land.

REDIT is a powerful agency for good for whoever knows
how to use it; dangerous for those who do not. Like
land, capital is a factor which requires use—investment.
Hence its extensive employment in farming has developed
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because machinery demands it. Though in the past little
money was needed to start farming, today the cost of good
land and machinery requlre far greater sums.

Capital, as money, originates in only one way—consump-
tion of less than produced. You may spend a dollar for
amusement or for a tool. In the first case you may satisfy
your desires—‘get the worth of your money;” in the second
you become an investor, a captialist, to the extent that you
use the tool to create more dollars. If you do not have a
dollar your only chance to become such an investor or capi-
talist is to borrow the tool or the money with which to buy
it. No matter which of these plans you adopt the lender of
either must place confidence in you—give you credit.

Capital for farm equipment may be secured in only two
ways; by consuming less than one produces so as to ac-
cumulate it, or borrowing it. The disadvantage of the former
is that one is handicapped until the necessary equipment is
accumulated; the advantage of the latter is that this delay
can be eliminated and the tools used at once to pay for
themselves. This is the only advantage credit has in any
business. For those who know how to use it, it is a powerful
aid.

However, credit is not to be invoked without due calcula-
tion. Machines wear out, seasons are unfavorable, prices
fall, unforeseen events occur, but payment time is inexorable.
It comes with fatal certainty. Debts, unless paid, may bank-
rupt the borrower just as surely.

Borrowing money for production is no more dishonorable
than borrowing tools for the same purpose. What has stig-
matized it as such in the past is borrowing to pay the cost of
living, still more of “living high.” To borrow for production
shows business enterprise as honorable in its degree as bor-
rowing to build a railway, found a factory, or buy goods to
stock a department store.

In the past usury or interest was condemned because the
money borrowed was too often used for non-productive pur-
poses. Modern thinkers and teachers favor interest obliga-
tions when the borrowing is for production; the only in-
sistence is that the legal rate be fixed by the state. Except
where the rate is exorbitant interest gives little trouble; it is
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principal that does. When a man borrows $100. at 6% for a
year, the debt to pay when due is $106.; when he can bor-
row from another source at 5% the debt is $105., a differ-
ence of $1. This is not merely $1., but just that much capital
to be either saved for later use or ignored and wasted. Good
business saves just such and even smaller items. However,
the point here is not the difference of $1. but the $100.
original capital which is identical in both cases.

The only safe way to use the borrowed money is to es-
tablish means of payment beforehand. For instance, if the
$100. at 6% is invested in fertilizer which increases crop
yields of $125., not only the interest but the principal could
be paid out of earnings and the difference ($19.) credited
as so much increased capital. But should the returns on the
borrowed money be only $75. the question will arise as to
how to pay the principal, to say nothing of the interest.
Hence the investment of the $100. so as to return $125. in-
stead of $75. is more important than to be able to borrow
money at a lower interest rate or without any interest at
all! No unproductive enterprise is a safe one on which to
borrow.

This discussion leads up to the fundamental rules to be
observed when borrowing on credit. Rule Number 1 insists
that before seeking farm credit tze borrower must be sure
that the project for which the money is sought will produce
more money than will be needed to pay both principal and
interest; for except in rare instances, it is bad policy to bor-
row for anything that will not pay for itself.

Should money be borrowed for, say, fertilizer under
promise to pay before the crops can be harvested and sold,
difficulty may arise to pay it. In such cases three events may
occur to satisfy the debt: 1, Money may come from some
other source; 2, the loan or the note may be extended; 3, the
creditor may sell out the borrower. The first violates the
good business precept that each part of a business should
pay its own expenses and a profit; the second asks a favor
of the creditor and thus more or less disrupts business ar-
rangements; the third almost invariably results in a more
or less heavy loss for the borrower.

Rule 2. Have the repayment date of principal fall when
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most convenient to the borrower; i.e., when the borrower is
most likely to have cash to meet the obligation; as, for
instance, when a crop will be marketed.

Closely associated with this rule is Rule 3, duration of
the loan, how long it is to run. Should the loan be for a
year’s fertilizer it should not run for longer, for should the
first crop not pay for it money must come from some other
source, otherwise the borrower will never be able to pay for
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Fig. 10. Upward-flow filter for cistern. Dimensions
40” x 48" x 62”. A, Sump drainage handle. B, Valve sleeve.
C, Inlet. D, Wire screen. E, Sand. F, Charcoal. G, Coarse
gravel. H, Grate with wire cover. J, Waste drain. K, Sump
drain.

it, thus violating Rule 1. The period should not be shorter
than the growing season of the crop because this would vio-
late Rule 2.

Should a machine that will last, say, 10 years be bought
on borrowed money each crop upon which it is to be used
should pay not only the annual interest charge but a part of
the principal—in this case 10%. Small loans of this type
should give no trouble and should not require special ar-
rangements for repayment, but large loans, for instance to
buy land, build barns or make costly improvements, may
entail financial stress, so any method whereby this may be
relieved should be considered. One of the best is the long
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time loan—but not so long as to outlive the improvement!
Should an improvement be estimated to last 10 years it
is good judgment to repay the loan in fewer years; for if the
improvement will not last that long it will never pay for it-
self. Conversely, seldom can an improvement pay for itself
in 1 or 2 years; so unless the borrower have other means he
would invite strain to agree to too early payment. The
period a debt is to run should be closely related to the pro-
ductive life of the improvement for which money is bor-
rowed. Thus the borrower may avoid the necessity of re-
newing the loan, also subjection to an unscrupulous lender
who might refuse to renew a short-time loan, but foreclose.
Rule 4. In long time loans provision should be made to
reduce the principal in installments. This may be done in
either of two ways: 1. The note may state that the borrower
may (optionally) repay part of the principal on any interest
date. In such cases the amount of interest is also reduced
with each payment until the whole debt is canceled. 2. The
note may provide for a stated rate of amortization by an-
nual or semi-annual fixed payments, each of which includes
interest to its date of payment and also a part of the princi-
pal until all is paid. Every borrower of a long-time loan
should insist on one or other of these plans. Amortization
tables for loans of various durations and rates of interest
are available at banks and other financial institutions.
Though Rule 5 is obvious; namely, that as low as possible
an interest rate should be secured, its application is not al-
ways evident. Interest rates depend upon the law of supply
and demand. When the number of lenders is large and loan-
able money is abundant in a community the rate will be low
because borrowers can insist upon lowered rates; under re-
verse conditions the loaners can raise the rates. Hence the
advisability of increasing the number of loaners or the
loanable capital, not by denouncing either, but by attract-
ing loaners to the neighborhood. As numbers and available
capital increase borrowers may get more favorable terms.
Farmers must disabuse their minds of the idea that land
is the best security. It is not! The character and business
ability of the borrower in farming, just as in every other
business exceed all else. Such men meet their obligations
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promptly and without legal proceedings, so credit condi-
tions in the community improve as the numbers of such men
increase because the right kind of lenders flock to such com-
munities and the ‘“sharks” decamp. The right kind dislike
to foreclose mortgages or resort to legal technique. They
merely want their principal and interest according to agree-
ment. However, one farmer working alone can rarely do
much to attract lenders, but codperation can. Even so small
a group as half a dozen men of sterling integrity, each with
confidence in and respect for the other, may work out the
problem of local farm credit to the advantage of the whole
community.

Suppose we review some ways the business farmer and
the local bank may serve each other. Probably “working
capital” is the greatest need of the greatest number of
farmers. The fact of its usual under-supply, particularly at
the start, is the most restricting of all factors to success.
Even when it is available it is often badly managed.
Properly handled, money makes money; improperly, it
loses.

To determine ways to make money in farming the annual
budget and the annual inventory are of prime importance.
When the farmer starts business and at the beginning of
each of his business years (which may be calendar or his
own fiscal year, say March 1) he makes his inventory, then
estimates his probable gross expenses and income for each
month and for each crop or department so as to determine
in advance at what time he is likely to be pinched for
money, when he will have surplus, when he must borrow and
when he can repay. Knowledge of business methods teaches
him that hiring money is the same as hiring labor. So he
shows both his budget and his inventory to the cashier of
his local bank and arranges for loans perhaps months before
he will actually need to borrow.

In seeking such working capital he is not asking, but con-
ferring a favor because the banks make money work for
them by earning interest and discount on their loans. By
loaning money on business enterprises, especially the pro-
duction business of farming, the bank enables its borrowers
to pay their petty bills such as labor and repairs and thus
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keep their own and the community affairs running smoothly.
Still further, as such moneys when borrowed on notes rarely
cost as much as 7% at discount rates, the user may make
money by paying cash for his bills at 2% discount instead
of net at 30 days. This means a 24% gain on the money so
spent. Upon deducting the cost of the note (7% or less)
from the 24% earned on the discounted bills the remainder
is 17% or perhaps 18%. This not only means that amount
profit on the borrowed money so used but the enhancement
of the farmer’s reputation for prompt payment—always an
asset.

But the cashier of the bank is able and glad to serve the
farmer in many other important ways. He can replace the
attorney in countless cases—and at no cost. In fact, so far
as business transactions are concerned he is far better able
to advise wisely in financial affairs than are most attorneys!
He has such business at his tongue tip all the time. Not only
so but he serves his bank when he advises his patrons in
their business matters. All he requires is full frankness—
knowledge of all conditions that may bear directly or indi-
rectly upon each specific case.

Some of the ways in which he may serve and benefit the
farmer are in selling or buying in distant markets by bills
of lading and sight drafts, advising as to investments of all
kinds, arranging partnership agreements, buying or selling
property, joint ownership in specific equipment or breeding
stock and countless other business projects.

Finally, the bank deposit vault is the safest place in
which to store valuable papers such as promissory notes,
deeds, mortgages, insurance policies, contracts, stocks,
bonds, and inventories of all buildings on the farm property,
these last each brought up to date annually. Always these
papers should be kept in a safety deposit box in a fireproof
bank. Though the value of negotiable paper is evident and
though copies of deeds, mortgages and some other papers
may be made, the importance of keeping other irreplaceable
documents in the bank deposit box cannot be over-stated;
for insurance policies and inventories are convincing in case
of fire. Never should they be kept where they may be de-
stroyed, stolen, misplaced or lost.
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14
FARM ACCOUNTS

FArRMING is largely commercial, not self-sufficing. The farmer is de-
pendent upon the sale of commodities to pay his debts and his taxes
and buy many necessities. . . . It is true that the farmer generally
has food. . . . But he also has difficulty in meeting debts and taxes.
Often the spectre of possible loss of his farm through foreclosure hangs
over him. He sees himself unable to provide the reasonable comforts
he would like his family to have.
DowerL and JESNESS,
In The Farmer and the Export Trade.

VERY farmer seeks to make his farm pay, to gain more
than a mere living, to enjoy the comforts of life and to
provide for old age. To do all this demands careful planning
months and often years in advance of marketing. At the
opening of each season the farmer who plans a production
program may feel that he has planned well but at the close
of the year may find that he has erred, or that growing con-
ditions were unfavorable. High prices at planting and
breeding time usually prove a poor guide when planning the
operations for the following season.

Crops to grow, area to plant, live stock and how much to
keep are problems which demand knowledge of market re-
quirements and conditions, when the produce is to be sold,
the advantages and disadvantages of various competing
regions, knowledge of price trends and the potential pro-
duction of the individual farm. Most farm products are sup-
plied by many farmers working independently and compet-
ing with one another in the market. Usually the keenest
competition does not come from producers in other districts
but from the neighbors.

Each farmer, therefore, should know what these competi-
tors are planning to do. He should learn to utilize the
facilities created by agricultural experiment stations and the
Department of Agriculture as to the combination of the
various crop and livestock enterprises and economic condi-
tions. These unbiased agencies strive to give true informa-
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tion concerning the leading farm enterprises to enable
farmers to plan their work intelligently with respect to
market demands, changing economic conditions and prob-
able price trends at the time when sales are planned to be
made. Information is available through diverse publications
and state, county and community channels. The county
agricultural agent will also supply information.

More important still, every farmer should know the truth
about his own farm business, be able to plan production
programs and adjust his program to meet changing eco-
nomic conditions. He who discovers his less economical and
productive methods and either corrects or discards them
usually makes his farm pay better than before. Keeping
records is the most effective way by which to determine the
truth about himself and his business, his less economical
and less productive methods, practises, crops and live stock.

Of primary importance in these respects is an annual
farm inventory, for the following reasons:

1. It shows the net worth or total value of ail property
above liabilities and tells whether or not the enterprise is
being run at a profit or a loss, and how much. 2. It shows
how the total investment is apportioned among the diverse
branches of the business. 3. As cash on hand, taken alone, is
not a safe guide as to earnings, an inventory prevents draw-
ing false conclusions as to prosperity at the close of the
year. Often a comparatively small amount of cash dis-
courages a farmer who has done well but whose earnings
are tied up in some kind of property. Conversely, a large
amount of cash on hand may have come from a decrease in
inventory of other property. 4. An inventory kept up to date
enhances credit relations with banks and other loaning con-
cerns when money must be borrowed to carry on the busi-
ness. 5. Should adjustment be necessary after a fire, it is
highly valuable. 6. It is fundamental to the keeping of any
accounting system.

Farm accounts reveal the less productive, less economical
methods and practises and where income may be augmented;
but they are of little or no value unless analyzed and the re-
sults studied. Among important items they should show the
following facts: 1. Net earnings the farmer pays himself
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for his labor and management. 2. Gross income or total
amount received on sales of crops, live stock and live stock
products and increases in inventories each year. 3. Volume
and increase in business as a whole and from each depart-
ment—Ilive stock and individual crops. 4. Total operating ex-
penses. 5. Cost per $100. of income from each department
as a check upon expense control. 6. Total live stock. 7.
Productive animal units per area or the proportion of stock-
ing to the land stocked. 8. Acres pastured per animal unit
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Fig. 11. Gravity system of water supply. (See also Fig. 12.)

or the economy of pasturage. 9. Receipts from stock depart-
ments. 10. Receipts per unit whether animal or crop, as a
check upon the quality of product. Low returns per unit
indicate that quality is below par.

11. Records of how well horse, tractor and man labor are
being used. 12. Productive labor, or the average number
of hours—horse, tractor and man—necessary to manage
each crop and class of live stock annually. 13. Total number
of available days’ labor annually. 14. Use of man labor
compared with available days’ labor to care for each crop
and class of live stock. 15. Number of men needed annually
to run the farm. 16. Crop-acres per man or number of acres
grown per man. 17. Productive animal units per man, or
number of head per man. 18. Crop-acres per horse. 19. Days
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of productive horse-labor to care for each crop and depart-
ment of live stock. 20. Days of work, per horse or tractor
each year. 21. After the record has been analyzed the less
economical and less productive methods and practises may
be studied, amended, or replaced by better ones, and what
can and can not be done to improve conditions may then be
considered.

Every farmer should have his account book, take inven-
tories, keep records of receipts and expenses as suggested
and thus increase his income.

IS
WATER SUPPLY

For the Lord thy God bringeth thee into a good land, a land of brooks
of water, of fountains and depths that spring out of valleys and hills;
a land of wheat, and barley, and vines, and fig trees, and pome-
granates; a land of oil olive, and honey; a land wherein thou shalt
eat bread without scarceness, thou shalt not lack any thing in it.
Deuteronomy, VIII, 7-9.

So far as family water supply is concerned I may fairly
claim to have graduated! At various times I have lived
in houses where the primitive rain barrel furnished family
needs and reared mosquitoes; where the shallow cistern
provoked profanity every winter because holes had to be
chopped in the ice and from which the water had to be
lifted by a “sweep,” “the old oaken bucket,” or hauled,
hand over hand, by rope and pail; a “chain-pump”; where
a deep, unprotected cistern was built without provision for
drainage and had to be cleaned of noisome sludge, dead
toads, mice and other gruesome ingredients every summer;
where there was a “filter cistern” which could not be
cleaned(!) because of inaccessibility; where an attic tank
filled direct from the roof collected leaves, soot, dirt and bird
droppings; and where, in several houses, the water had to be
pumped by hand either to a tank in the garret or a pressure
tank in the cellar. Such experiences prompt me to include a
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chapter on family water supply and to urge the installation of
modern apparatus in every farm home.*

Rain water is so superior to most well and spring water
and is such a money-saver that every farm home should
have a supply, if for no other purpose that for the family
washing. It requires no “softener,” uses less soap and is
pleasanter to work with than even the best water that has
come in contact with the ground. Objections to the latter in-
clude the brownish or whitish scale that forms in kettles

Fig. 12. Enlarged view of “two-gate valves” shown in Figure 11.

because of its content of lime, magnesia and iron. This scale
is a poor conductor of heat thus making necessary the use of
excessive fuel. It also clogs “waterbacks” in kitchen stoves
and “heating coils” in furnaces, often causes leaks and some-
times explosions.

Lime and magnesia form “curd” or ‘“‘sludge” with soap
and washing powders and spot or stain clothes being washed,
and water that contains iron turns brown upon standing,
stains pails and makes clothes yellow or stained when laun-
dered. Bleaching such stains shortens the life of the cloth.

To obtain an adequate supply of rain water for household
use provision must be made to collect it, to eliminate con-
taminating materials by screening and filtering, to provide
storage and to make the water readily usable. The roofs of
buildings are the most common sources of supply, but they
are subject to various types of contamination and since
water is a good solvent it is quickly polluted. Hence, in col-
lecting a rain-water supply the roof must be thoroughly
cleaned by rain before any water is allowed to collect in the
cistern. Also the down-spouts always should be discon-
nected from the cistern by cut-off valves except when water

* Part of what follows concerning cisterns was published by A. M. Buswell
and E, W. Lehman in Circular 393 of the Illinois Experiment Station.
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is to be stored. At regular intervals they should be inspected
to make sure they are uncontaminated.

The filter cistern is used chiefly to remove foreign matter
carried in suspension in the rain water. Coarse material such
as leaves is first removed by a screen before the water
reaches the filter proper. The filter should have surface area
enough for sedimentation before filtration; be so con-
structed that sediment and the filtering material may be
easily removed.

Though the commonest type is the downward flow or
gravity style a far better type is the upward-flow style with
drains shown in Figure 10. This is a concrete box filled with
alternate layers of coarse gravel, charcoal and sand from
which a drain discharges the water when not flowing into the
cistern and which drains the filter when not in use. A screen
removes all coarse material and a hose or a few pails of
water will cleanse the inlet side without disturbing the cis-
tern supply. The easily removable water-tight top is for re-
moval and renewal of the filtering material.

Storage may be either above or below ground. Where there
is little danger of freezing the former is satisfactory, and
where the roof is high the tank may be placed high enough
to give pressure without pumping. Such tanks may be of
wood, galvanized iron or sheet lead lined and placed inside
or close to the house whose roof collects the water.

The commonest storage for rain water is the masonry
underground cistern. The walls must be made water-tight to
prevent leakage and to avoid the entrance of seepage water.
Never should it be located near trees because the roots might
crack the walls. Trouble of this kind is most likely to occur
with plaster-on-earth masonry.

Cylindrical and rectangular cisterns are both satisfactory.
By providing a pipe at the lowest point of the bottom
practically all the sediment may be siphoned out when there
is a drain to a lower level (Fig. 9) or pumped out other-
wise.

Cistern sizes to serve all practical household purposes
depend on three factors: 1, Requirements of the family.
2, amount and frequency of rains; 3, area of roof to collect
water. The quantity of water depends on the kind of house
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equipment and the number of persons in the family. When
water is pumped by hand less is used than when a gasolene
or an electric pump does the work. Five gallons daily per
person is a fair estimate where ample hard water under
pressure is also available for other purposes. Far more
should be provided where there is enough roof area to col-
lect it.

Study of local annual rainfall will help in calculating the
size of a cistern when the roof area is adequate. At least
33% of the rainfall should be deducted for leakage, evapora-
tion dnd to wash the roof. Enough storage capacity should
be provided to store water that falls during the rainy period
to meet needs during the dry time, better still to have suf-
ficient storage for six months.

Water in a new or a repaired cistern is likely to be hard
because of dissolved lime from the plaster or the cement.
Thorough curing and setting of the plaster will reduce this
difficulty. Curing may be hastened by sponging, spraying or
washing the surface of the new plaster or cement with a
strong solution of baking soda before allowing the cistern
to fill with water, or by filling it with well water and allowing
it to stand a few days before emptying it, repeating the
treatment if necessary.

Where this condition has not been anticipated and the
cistern has been allowed to fill with rain water, the quality
of the water may be improved by dissolving one to two pounds
of baking soda in a gallon of water, then thoroughly mixing it
with the cistern water. It is not advisable to drink water
treated in this way because it is highly alkaline, but it may
be used for washing.

Even with a cistern carefully constructed and well cared
for, it is not always possible to keep the water free from un-
desirable substances. Soot from coal does not wash easily
from roofs so even though the first part of each rain is
drained away, the water collected in late fall and early spring
is likely to be dark; it gets very dark during winter. This
color may be removed by adding carefully prepared solutions
of alum and soda to the water to form a sludge which when
it settles will carry the color with it. Wrong proportions
will give poor results. Make two solutions as follows:
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1. Dissolve % pound of baking soda in 1 gallon of water.
2. Dissolve 1 pound of alum (potassium aluminum sulphate
crystals) in % gallon of water. (“Filter alum”—aluminum
sulphate—is cheaper than alum and may be used if avail-
able. Use % pound to % gallon of water. Do not use “burnt
alum.”)

Determine the amount of water in the cistern by mul-
tiplying the area by the actual depth of water(1 cubic foot
contains 7% gallons). For each 30 gallons of water add
¥ pint of solution No. 1 and stir. Next add % pint of solu-
tion No. 2 for each 30 gallons and stir again. Allow 24
hours for the precipitate to settle to the bottom, after which
the water above the sludge will be clear.

The relatively small amount of sediment precipitated
will not cause inconvenience. Mud and dirt that always ac-
cumulate in a cistern should be removed, together with the
precipitate, once each year when the supply of water is
lowest.

In spite of precautions leaves, mice, toads or insects some-
times get into cisterns and produce bad odors. The proper
thing then is to clean the cistern thoroughly. In dry
years, when this waste of water may be serious the water
may be deodorized and made satisfactory for all uses except
drinking, by treatment with chloride of lime which burns
up the odor. Mix about a tablespoonful in a porcelain, glass
or crockery dish with two or three tablespoonfuls of water;
rub the lumps with the spoon, then add about a quart of
water. Stir thoroughly and pour the solution into the tank,
mixing it intimately with the cistern water by stirring with
a long board or a paddle. If this treatment is not adequate,
use a second or a third dose if necessary. This chemical
is harmless unless used in excessive amounts.

A spring may often be the source of a water supply.
When higher than the point of use pipes placed below the
frost line may be laid so the water will flow by gravity.
Though the system usually works well, trouble is some-
times met by the gradual reduction and finally stoppage
of the flow. Generally this is because air has collected, little
by little from bubbles in the water and lodged in some ir-
regularity of the pipe. The less the grade, the smaller the
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pipe and the slower the flow the greater the likelihood of
such trouble because the bubbles will not be carried down by
the current but gradually work back to a high spot.

To avoid difficulty the pipe should not be smaller than
1”7, Stand pipes may be tapped in at high spots to allow the
air to escape. The entrance to the pipe should be 6” or
more above the bottom of the spring well and be protected
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Fig. 13. Erect pneumatic pressure water tank.

by a screen to prevent anything but water getting in. The
pipe itself should be laid as straight as possible, with neither
dips, rises, nor avoidable angles. All joints should be well
leaded and screwed tight so as to cover all the threaded
parts.

That this kind of system works well where conditions
are favorable I can fully attest because one place owned by
a cousin and another rented by my father when I was a boy
were supplied by springs considerably higher than the house.
The water was conveyed in “pump-logs” and in the latter case
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the pressure was great enough to throw a stream over the
house. It had its source more than half a mile distant.

The pressure or pneumatic water system is doubtless most
popular of all used in farm homes because it is efficient,
simple to install, easy to operate, reasonable in cost and
adaptable to a wide range of conditions. The one I in-
stalled on my farm to supply both house and barn (150 feet
away) was pumped by hand until an electric company sup-
plied current. (Fig. 13.)

As water is pumped into one of these closed tanks the air
is condensed to a fraction of its original volume, so its pres-
sure is increased. When thus half filled with water the pressure
is about 14 pounds to the square inch above the pressure of
the open air and will so be indicated on the pressure gauge
attached to the tank. When the tank is two-thirds its capac-
ity full the gauge pressure will read about 28 pounds and at
three-fourths capacity about 42 pounds, the usual maxi-
mum pressure for ordinary service.

Where conditions are favorable the hydraulic ram * or
the hydraulic “engine” is usually the most satisfactory and
least costly apparatus to install and operate for pumping
water. (Fig. 14.) The machine is a device by which the

AIR CHAMBER

Fig. 14. Diagrammatic section of hydraulic ram.

momentum of a column of water flowing in a pipe forces a
small part of itself to a higher level than its source. It may
be used wherever water in sufficient volume can be piped
from its source to a lower level of several feet. Some styles

* Much of what follows is condensed from Kentucky Experiment Station
Bulletins.
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are built to use impure water for operation but pure water
for delivery.

Water flows through the drive pipe to the ram and out
through an impetus valve. It gains velocity until its momen-
tum closes the valve, whose sudden closing forces the moving
column of water to open a valve in the bottom of an air

STANDPIPE,
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Fig. 15. Relation of hydraulic ram and pipe lines.

chamber, drive water in and compress the air until the
water column has spent its energy. Then the air-chamber
valve closes and the compressed air forces water through
the delivery pipe to the reservoir. When the air-chamber
valve closes the water column in the drive pipe rebounds
slightly, removes pressure from the impetus valve which
then opens and re-starts the cycle. This repetition continues
as long as the drive pipe is full of water. In order to work
the following conditions must be met:

The fall from the supply to the ram must be at least 2”
and the minimum flow 1 gallon a minute; but the fall neces-
sary depends on the volume of water needed and the height
it is to be pumped.

The fall may be measured with a carpenter’s or a sur-
veyor’s level or with a garden hose used as a siphon from
the source to the point where the ram is to be located. In
the last case the hose must be lifted at its lower end until
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the water no longer runs out but stands at the opening
which is pointed upward. The distance from this point to
the ground is the height of the fall.

The lift or height to which the water is to be raised should
not be more than 10 or 12 times that of the fall. This
height is the vertical distance between the level of the ram
and the top of the reservoir.

According to the ratio of the fall to the lift a ram dis-
charges approximately 4% to 15% of the water supplied to
it. The approximate quantity discharged a minute equals
the product of the fall in feet by the number of gallons a
minute supplied to the ram, divided by twice the lift.

When writing manufacturers concerning the size of ram
needed, cost and method of installation, be sure to include
the following information:

1. Flow of spring, or number of gallons a minute the
spring supplies. 2. Fall or vertical distance from the water
level in the supply basin to the location of the ram. 3.
Distance from the source of water to the ram location.
4. Length of pipe needed to deliver the water from the ram
to the storage tank. 5. Lift, or vertical height above the
level of the ram to the level of discharge at the reservoir.
6. Maximum number of gallons of water needed daily to
meet all demands.

Should a ram work imperfectly or stop any one of several
causes may be responsible. If the flow is insufficient in the
drive pipe, close the gate valve on that pipe at the ram until
enough water has accumulated; then open it and start the
ram by pressing down the impetus valve, allowing the water
to escape, then permitting the valve to rise again. After
several such repetitions the ram should operate automati-
cally. By shortening the stroke of the impetus valve the ram
may be made to use less water. This may be done with a
simple adjustment. Sand or twigs or leaves sometimes get
into and clog the impetus valve. Thorough flushing and
cleaning both valve seats is indicated. When the valves be-
come worn they must be replaced. Usually they last for
several to many years if the water is free from sand or soil.

Perhaps the commonest cause of stopping is insufficient
air in the air-chamber. Pressure in this compartment makes
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the water absorb air, so unless new supplies are taken in the
apparatus will stop. Rams generally have snifting valves to
take in air with each stroke but sometimes these become
clogged. They are easily cleaned with a small wire. With
each stroke they suck in a little air which rises in the air-
chamber and thus maintains pressure.

16
SEWAGE DISPOSAL

It 13 now a well-established fact that all excreta contain myriads of
seeds which in growing will destroy all animal and vegetable matter,
converting them into liquids and gases. These seeds . . . which are
known by various names such as germs, microbes, bacteria, etc., war
upon each other relentlessly. . . . If we give the f{riendly ones a
chance they will kill off the unfriendly or disease-producing kind. . . .
Therefore, we should help our friends by giving them such surround-
ings that they can rapidly multiply and destroy not only sewage but
the disease-producing enemies.
Dr. Erris M. SANTEE,
In Farm Sewage.

N the first farm that I bought there were no “conven-

iences.” So as we had long been accustomed to city con-
ditions we installed a pressure water system, plumbing and
a septic tank. Though neither my son nor I had ever worked
with concrete or dynamite or seen a septic tank we dug the
pit, blasted out some boulders, built the tank and laid the
drains ourselves according to specifications in Dr. Santee’s
book.

As the only place we could locate it was in the vegetable
garden we reinforced the cover with such quantities of scrap
iron that heavy horses plowed across it in safety. The in-
stallation is in its twentieth year and has always worked
perfectly. It has never needed to be opened. In fact, to quote
Dr. Santee, such a tank, properly built and not abused
should never need to be cleaned out during the lifetime of
its builder. Unlike the cesspool (which fills up and must be
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replaced or cleaned periodically) the first cost is the only
cost.

As the details of construction of this installation are no
longer clear in memory, as some of them might not be of
service to the reader and as improvements have been made
in methods since mine was built I therefore synopsize the
following paragraphs and reproduce the illustrations from
experiment station publications, mainly from New Hampshire
Extension Circular 98.

Where no municipal sewage system is available the septic
tank is generally the most satisfactory way to dispose of
household wastes. Anyone who will give thought and at-
tention to the important details may build one. The standard
type may be built as follows:

A plain, rectangular, tight box, preferably of concrete,
5’ or 6 deep, 1Y% times as long as the breadth, receiving
only household sewage and liquid waste from the kitchen,
which enters by an inlet pipe submerged as shown in Figure
16, which has a slow and regular flow to the outlet pipe 2”
lower than the inlet pipe. The liquid (called the “effluent”)
which flows from the tank is but little discolored and carries
no visible solid matter. The best method of its disposal is
through ordinary drain tile laid as subirrigation. The cover,
which must be tight and at least a foot above the scum which
forms on top of the liquid in the tank, should be removable,
at least in part, so as to allow access to the inside when
necessary.

Figure 16 shows the action of a septic tank. Sewage enters
from the house through a 4” glazed, tight jointed sewer
pipe which should be as short as convenient, with a slope
of at least 2%’ and not more than 10” in 10’. It is unde-
sirable to have the incoming stream enter the tank violently
and thus disturb the contents. The fitting used at the en-
trance should be an elbow, a Tee or a Y-branch, as shown,
so its opening will always be submerged, and so the incoming
stream will be deflected downward. This direction of flow
may be aided by plank baffle boards, as shown. A similar
pipe fitting, placed at the discharge end 2”7 lower than the in-
let pipe, should be vented as shown in order to allow the gas
to escape.
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As the sewage flows slowly through the tank the solid
matter settles to the bottom and leaves an almost clear
effluent which is disposed of by subirrigation. Bacterial ac-
tion within the tank converts most of the solid matter
(called sludge) into liquid or gas, thus reducing its volume
until only a trifling amount is finally left at the bottom.
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Fig. 16. Dimensions and forms for single chamber septic
tank.

Though the effluent is generally clear, it must be disposed
of carefully or it may give offense or even cause disease if
it comes in contact with a water supply. The best method of
disposal is by means of land tile laid as follows:

Tile not less than 3" in diameter is laid in a trench 18”
to 24" deep, with open joints, protected over the top with
tarred paper to prevent the entrance of soil or sand which
would tend to clog the pipe. The slope of the tile in the dis-
posal bed should not exceed %’ to the foot. This requires
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careful laying to secure best results. A 1” x 4” grade board
nailed to stakes driven in the bottom of the ditch will prove
helpful in obtaining a uniform slope.

By using boards 12’ long and setting the down stream end
3’ lower than the end toward the tank the correct grade
may be easily made. The board is to be left permanently in
position. The length of drain (which may be laid out in
several branches) depends on the character and ability of
the soil to absorb drainage. Light, loose soils require about
30’ to each person who uses the tank; heavy, clay soils, as
much as 75’ to the person. Careful installation will be repaid
in care-free operation of the disposal bed. Figures 18 and 19
indicate proper methods of laying out the tile under vary-
ing conditions.

In heavy soils it is sometimes necessary to dig the disposal
trench a little deeper, back-filling with gravel or cinders
about 6”, before the tile is laid, thereby providing a more
efficient absorption area. In such cases dry wells may be
used to advantage.

The cover of the tank, cast separately, should be made
carefully so the slabs may fit tightly together. Preferably
each slab should be reinforced with iron rods, heavy mesh
wire fencing or similar materials. When placing the cover
on the tank (except the one or two to be used as a manhole)
the top of the tank wall must be smeared with cement paste
about as thick as rich cream; so should the adjoining edges
of the successive slabs, except the manhole ones. A blue
print of construction details may be obtained free from the
the Portland Cement Association of Boston, Mass.

Both an inner and an outer form must be constructed, ex-
cept where the ground is so firm that it will not cave in when
excavated vertically. Where this is possible the outer form
may be dispensed with. Brush the concrete face of the forms
with crank-case drainings to make removal easy and prevent
excessive warping and destruction of the boards. (Fig. 17.)

The concrete mixture must be water-tight, and capable
of resisting the attack of sewage. Since the strength of con-
crete depends on the amount of water used, it follows that
the kind and amount of sand and pebbles used is of second-
ary importance, so long as the mixture is plastic and work-



SEWAGE DISPOSAL 79

able. The two extremes of “soup” and ‘“crackerjack” must
be carefully avoided.

A trial mixture is recommended; namely, Portland ce-
ment, 1 bag; sand, 2 cubic feet; pebbles, 3 cubic feet; water
5 gallons when the sand is moist, 6 when dry. If this
trial mixture is too sloppy, add a little more sand and a few
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Fig. 17. Form for septic tank construction.

more pebbles until it becomes plastic and jelly-like; if too
stiff to be workable, add a little cement and water. To make
subsequent batches uniform, vary the amounts slightly
until the proper proportions and consistency are attained.

Gravel as dug from the pit, called “bank-run,” usually
contains too much sand, so is not economical to use as
found. It should be passed through a %4 ”’-mesh screen and
the resulting sand and gravel re-combined in proper propor-
tions as suggested.

Care must be exercised to use sand free from loam or de-
caying vegetable matter. When such is used it reacts against
the cement and prevents the making of good, water-tight
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concrete. To test sand for organic matter dissolve three
rounded teaspoonfuls of lye in one quart of clean water in a
Mason jar, thus making a 3% solution of caustic soda. In
another clean glass bottle place 2" of sand, add enough soda
solution to cover the sand 1%” deep, shake well and allow
to stand 24 hours. If the sand is clean the solution should be
nearly clear, but if dirty it will be dark, even coffee color
or darker. Such sand is unfit to use for concrete, though if no
better is available it may be washed.

Fig. 18. Swab to remove excess concrete in vitrified tile line from house to
septic tank.

Some further cautions: Never locate a tile drain, espe-
cially one in which “effluent” is to flow, where tree roots can
reach it or they will clog it.

Make the cover as tight as possible and without any vent
to the ground surface. Be sure that a gas space of at least
12” is between the cover and the surface of the liquid in the
tank. This and the non-contact with the air favor uniform
temperature and effective action.

If possible have the tank wholly below the ground surface
with at least 12”7 of earth on top of it. If this cannot be
arranged otherwise, heap earth over it to even more than
that depth to assure uniform temperature.

Never connect a septic tank to eaves or “leaders” or other
excessive flow of water; all such water must be excluded.

Never connect factory wastes to the tank as they might
interfere with operation. Consult a sanitary engineer in such
cases before making connection.

Locate the tank as near the house as possible so as to
avoid chilling the water unnecessarily during cold weather.
The exit drain may be extended as far as necessary or be
branched.
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When branched the branches should start from a distribu-
tor box or tank made preferably of concrete.

Always make the drain pipe from the house to the tank
with vitrified tile with joints tightly packed in concrete or
melted tar to prevent leakage. If the sewage is to contain
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Fig. 19. Discharge drain from septic tank.

grease the tile from the house should lead first to a “grease
trap” in which, rather than in the tank, this material will
collect so it may be removed.

Various state boards of health have issued regulations
which cover the following typical points: Effluents of septic
or other settling tanks, or similar sewages, shall not be used
to water growing vegetables, garden truck, berries or low-
growing fruits, or to water vineyards or orchard crops when
windfalls or fruit lie on the ground; and no effluents, sludge
or screenings shall be permitted in ditches or pipes which
may be used to irrigate such crops. Nursery stock, cotton
and field crops may be watered with effluent provided that
no milch cows are pastured on the land while moist with
sewage, or have access to ditches carrying such.
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17
FUNCTIONS OF WATER *

ANY soil can supply plants with all the water they need, and as fast
as they need it, so long as the moisture within the soil is not reduced
below one-third of the whole amount that it can hold.
F. H. STORER,
In Agriculture.

HOUGH many factors are essential to plant growth, per-

haps the most important is water. No other plays so
many roles. It dissolves plant food in the soil; carries these
solutions to and through the plants; supplies hydrogen and
oxygen which combine with other elements to form sugar,
starch, oil, plant tissues, and many other compounds; keeps
plant cells distended, thus enabling them to perform their
functions; regulates the temperature of plants (and inci-
dentally of the air) by transpiration from the foliage; and
carries food constituents and soluble plant products from
part to part inside the plants for storage, assimilation or
growth.

The amount of unassimilated water living plants contain
at any time is much greater than that of all other constitu-
ents combined—from 60% to 95% by weight. This indicates
the importance of an abundant supply of water because these
percentages must be maintained in order that plants may
live.

Growth demands still more than the percentages men-
tioned. In addition to the amounts assimilated, a constant
current of water must be maintained from the soil through
the plant, then into the air as vapor. This amount is enor-
mously greater than that assimilated or than that in the
plant at any one time. In hot, dry, windy weather some
plants transpire in 24 hours amounts of water equal to or
even greater than their own weight! The amounts are also
influenced by such factors as character of foliage (large or

* This chapter consists mainly of excerpts from the author’s Modern
Guide to Successful Gardening.
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small, unprotected or protected by hairs, thick skin, etc.),
by character of climate, size and development of plant and
amount of available water supply in the soil.

Studies of plant growth have proved that each pound of
“dry matter” in a mature crop has required from 200 to 900
pounds of water to develop, the usual range for common
crops in the Northeastern States being from 300 to 500
pounds! During the growing season an average crop requires
from 1 to 2% pounds for each square foot! If this were
present on the surface all at one time it would mean a depth
of 3% to 9””! Hence the necessity of an adequate supply of
water for plant development.

Water exists in the soil in three conditions; hygroscopic,
free and capillary. Hygroscopic water is of no 1mportance in
crop growing because apparently plants cannot utilize it.
It is neither moved by gravity nor by capillarity since it is
not in liquid form.

Free water, that recognized by sight and touch, fills hol-
lows during rains and sinks into the ground to the level of
“standing water” (the “water-table”). In swamps this is at
or above the ground surface; in shallow and undrained soils
perhaps only a few inches below; in deep and porous soils
often many feet beneath. This “free” water supplies springs
and wells but is of use to plants only when near enough for
capillarity to draw it up to the region of plant roots. When
too near the surface it may injure cultivated crops by satu-
rating the ground, for then it excludes air, makes the soil
cold, prevents instead of favors nitrate formation, encour-
ages formation of compounds poisonous to plants, retards
decomposition of organic matter, and so on. It is corrected
by drainage (Chapter 18).

Capillary water, the thin film of water that surrounds soil
particles, is the main source of water in plant growth (bog
and water plants excepted) and is the most effective form
for dissolving and holding soluble plant nutrients. As its
movement is from moist to less moist parts its general direc-
tion is upward from the water table to the air. The distance
it can move depends largely upon the character and arrange-
ment of the soil particles and the air spaces.

Soils of close structure (clays, adobes and heavy loams)
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when cultivated properly usualiy have increased air spaces,
greater capillary water movement and water-holding power
than when mismanaged. In loose and coarse soils (sandy
and peaty) the air spaces are already great, so stirring de-
creases capillary movement and water-holding power.

You may control the capillary water supply by decreasing
water losses from the soil, by increasing water-holding power
(draining off superfluous free water), and by direct addition
of water (irrigation, Chapter 19).

One of the most important ways to prevent loss of water
is by tillage (Chapter 33). The other is mulching. As origi-
nally understood, a mulch (formerly spelled mulsh) is an
application of manure or any other loose material such as
leaves spread upon the soil surface to protect the roots of
newly planted trees, shrubs, tender plants, etc. Today it is
extended to include earth kept loose by surface tillage to
check evaporation.

Though this last has become almost universal, some scien-
tists doubt that a soil mulch alone lessens evaporation be-
cause, they declare, stirring the surface brings moist soil
from below into contact with the air and wastes the water
contained in it. Thus, they claim, evaporation is increased.
Doubtless this is true when tillage is both deep and frequent
but where only the surface inch or less is stirred by weekly
raking, better crops are produced than in adjacent ones in
which the practise is not followed.

When such loose materials as buckwheat hulls, shredded
corn stover, chopped straw or granulated peat moss are
available and cheap they are more effective than loose soil
in checking moisture losses from tilled areas and when dug
into the soil they add humus. For mulching trees and berry
plants coarser materials may be used—marsh hay, straw,
leaves, corn stalks, etc.

The most recent type of mulch is specially made, im-
pervious black paper spread upon the ground and between
or through which young plants are set. It is sold direct by
the manufacturers and through garden supply stores.

It has been so successfully used by Hawaiian sugar and
pineapple growers that experiments in the United States and
Canada have been conducted, mainly with vegetables, be-
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cause it is claimed that this material will shed water into the
soil, conserve water in the soil by checking evaporation,
increase germination, greatly reduce or even eliminate weed-
ing and cultivation, increase soil temperature, hasten matu-
rity, increase yields and produce larger, higher quality,
cleaner crops. But results have varied so widely that the
question is still open. Hence, to obtain additional compre-
hensive information, A. E. Hutchins conducted investiga-
tions during three years to determine effects of mulch paper
in comparison with those of clean culture and to secure
incidental information. His conclusions (slightly condensed)
are quoted from Bulletin 298 of the Minnesota Experiment
Station as follows:

1. A beneficial effect appears to be exerted by the paper.
In the experiments the increases obtained do not, in most
cases, appear to pay for the additional cost. 2. Mulch paper
seems most beneficial with warm-season crops. 3. It seems
to hasten maturity of certain vegetables and may be profit-
able with crops that have a relatively high market value.

4. It also appears to be most beneficial under conditions
unfavorable to the optimum development of the crop such
as poor soil, deficient precipitation and low temperature. As
there is no precise way by which climatic conditions can be
predicted in a given locality, its value from this standpoint
can be determined only after the growing season is past.
Under favorable growing conditions, often little beneficial
and sometimes a detrimental effect is produced.

5. Its effect varies with local climatic conditions, with each
crop grown and, to some extent, with different varieties of
the same crop. Therefore each grower must determine the
value of paper for his particular crops and for his local con-
ditions. 6. Warm-season crops of high acre value and yield
grown intensively are most likely to give the best results.
7. Paper should not be used on low value crops. 8. It largely
eliminates weeds in the covered area and thus conserves the
moisture and fertility they would use. It also cuts down the
cost of cultivation but this item is offset to a large extent by
the added cost of laying and caring for the paper and by
the additional labor involved in planting and transplanting
when it is used.



"u0js013 juasdxd 03 uorde pPuB JP[INO UTEIP PIUIIIS ‘[[BM PBIH 07 ‘311

)1 :.; _ J
.,ﬁH_l, i ﬁ Tlgm,,ll‘#
5 -

2
m ITIL b <€-31VD Naluog

| 70 Y LI AN R EA XX

.
LI 777177777777 774047 8%
o 1
11—

—— Q —>

IR S E——
(1]
]
[+
5
\)




FUNCTIONS OF WATER 87

You may increase the supply of capillary water in the soil
by drainage, fertilizing, adding humus and by watering or
irrigation.

Soluble salts in fertilizers in the surface foot of soil tend
to draw water from lower levels to dissolve them and to di-
lute the solutions. As evaporation of the water in these solu-
tions is constant at the soil surface water flows upward to
maintain a balance. Hence a fertilized surface soil is nor-
mally moister than an unfertilized one.

Doubtless the most feasible way to increase water supply
in the majority of soils is to maintain the crumb-like struc-
ture that favors the ascent of capillary water from below.
The most important factor in attaining this end is not me-
chanical operations such as plowing, digging or cultivating
but humus in adequate supply. Tillage operations permit
particles of humus to wedge themselves between the mineral
particles where they act as sponges to soak up and hold
water raised by capillarity from standing water below. Thus
humus becomes the most important reservoir of water for
plants (Chapter 26).

In spite of all cultural precautions so far discussed to as-
sure and conserve water supply artificial methods of water-
ing are often necessary or at least advisable, especially in
localities where long dry spells are common. (Fig. 28.) Some
of these methods (watering pot and hose) are capable of
exceedingly limited serviceable application; others are in-
feasible under various specific conditions (furrow systems
on sloping ground); and still others are applicable anywhere
that water is needed (overhead irrigation).

In view of the figures already quoted, the limited use of
watering pot and hose is evident. Moreover, each entails
work that may be avoided by more adequate methods. As
ordinarily used—sprinkling only the surface—these two gar-
den accessories do more harm than good. Mere sprinkling
encourages the roots to develop near the surface where they
are almost certain to be injured by summer heat, especially
if watering is neglected for a few days in dry weather.

If the same amount of water were applied once a week
instead of a little every day the soil would be soaked (theo-
retically) many times as deeply, the roots would develop
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deeply and the plants benefit in proportion. Still better than
hose is irrigation. (Chapter 19.)

18

DRAINAGE
THERE is a false notion . . . that where water does not lodge on the
surface of a soil, it is “dry enough.” . . . Stagnant moisture, either in

the surface or subsoil, is highly injurious—ruinous to fruit trees. . . .
All soils, then, not perfectly free from stagnant moisture, both above
and below, should be drained.
PaTrICK BARRY,
In Barry’s Fruit Garden.

UNLESS soil is well drained there is no use trying to pro-
duce profitable crops. Yet it is astounding how many
farmers and fruit growers and even truck farmers try to
make a living off such soils. Undrained lands are not merely
wet but cold and often acid. Because of the wetness they
cannot be worked nearly as early in spring as well drained
lands; when seed is sown it germinates poorly, unevenly or
not at all; such plants as start develop roots near the sur-
face and when summer comes they suffer because they can-
not then reach water which by that time is at a much lower
level. Crops are therefore late, poor and unprofitable.
Where land is not naturally well drained, artificial drain-
age is a necessity. It is often the one factor that makes all
the difference between bankruptcy and profit.* From a
financial standpoint, underdrainage can be considered as a
long-time investment. Tile drainage of agricultural lands is
a comparatively expensive improvement and the capital
expended in drainage work cannot be recalled or transferred,
but owing to its permanent nature a properly installed drain-
age system should continue to return dividends for many
years. Just how many is problematical, but in a general way
* From this point forward parts of what follows in this chapter are con-

densed from Bulletin 360, by F. L. Ferguson, Director of Drainage, of the
Ontario Department of Agricultural Engineering.
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tile drains may be said to last a lifetime. Underdrainage,
like most other long-time investments, will often pay divi-
dends sufficient to return the original capital in two or three
years.

All soils not naturally drained require drainage. These
usually are cultivated areas with fair surface drainage but
with heavy subsoil; heavy clay soils with little or no surface

Shovel  Tile Hook Drain Scoop Tile Spades
Fig. 21. Popular tools for ditch digging. Above, correct way to dig ditch.

drainage; rolling areas with impervious subsoil; areas, large
and small, saturated long enough each year to destroy the
physical condition of the soil and to interfere with spring
seeding and harvesting operations; pot-holes and swamp
areas.

Drainage benefits crops by permitting earlier spring seed-
ing; making the land more easily worked; encouraging
higher percentage of seed germination; making the soil more
favorable to root development, hence providing more mois-
ture and plant food (Fig. 25); reducing winter killing; con-
trolling weeds more easily; and by increasing crop yields.

Whether the area to be drained is large or small, whether
one drain or many may be needed, it is generally advisable
to have the area surveyed and a plan drawn to scale. Such
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a plan will show the proper locations for all mains, sub-
mains, laterals and silt basins; the number and size of tile
for each drain; the possible grades and depths; the best pos-
sible outlet or outlets and the locations of obstructions,
buildings, trees, fences, etc.
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Fig. 22. Drain digging. Survey stakes (right) with gage frame posts beside
them. Cross-bars made level. Gage rod and cord used to check depth.

With this information the farmer will be in a position to put
in as much as his time, help or financial conditions will per-
mit. The main drains should be installed first and the others
added at will. Further, he may call for bids on a contract
and have a basis upon which to calculate the cost of the
system. Since the same area often lends itself to several dif-
ferent drainage schemes, the most economical may be
chosen.
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Figure 24 shows three methods of draining the same 10-
acre field in which it is assumed that the slope of the land is
equally favorable to each system and under each will be
equally well drained. However, as figured out Plan A (her-
ring bone system) costs $45.98 an acre; Plan B $42.59 and
Plan C $41.65. Moreover, Plan B is more difficult for the
machine operator to install because of the number of short
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Fig. 23. Gage and line method of ditching.
Use carpenter’s level to level cross-bars.

drains. A study of these plans shows the advantage of hav-
ing a drainage survey made by a competent engineer, whose
duty it is to install the most efficient and economical system
possible.

The cost of drainage work varies, first, with the system
required—in some cases a ‘“‘system” is necessary, in others
merely a few drains; second, the nature of the crops to be
grown; third, the kind of digging; fourth, the location of
the tile plant; and fifth, whether or not power machinery is
available.

Tile may be installed either by hand or by a ditching ma-
chine. The latter, when properly operated, is quicker, more
efficient and usually more economical. When hand work is
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necessary, one can make use of an ordinary plow, a ditcher,
a ditching machine, or other digging machinery now on the
market. In any case the following points should be kept in
mind:

The grade must be uniform so there will be no depressions
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Fig. 24. Ways to lay out drainage system. (See text.)
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to collect sediment; a solid bottom is essential—tile laid on
muck or other soft material are likely to shift out of align-
ment and to obstruct the flow of water; stones and other ob-
structions encountered in the trench must be removed, the
holes being carefully filled and tamped to give a solid bot-
tom; only the best tile should be used; blinding and back-
filling must be carefully done to prevent the breakage of tile

Crourno WRTER LEVEL 1ty SPRING.

Crouno WRTER LEVEL 111 LATE SuMMER.

UnNDRAINED LAND TILE DRAINED LanD

Fig. 25. Effects of drainage on root development.

by rolling in stones or by horses stepping in the trench;
junctions and outlets must be carefully constructed; and
trees likely to block the tile with their roots must be re-
moved.

Ordinarily, tile should be laid as closely together as the
cut ends will permit. In heavy clay soils a little opening is
not objectionable, but in sands or sandy loams it is necessary
to fit them closely together. In the latter it is often desirable
to cover the upper half of the tile with tar paper to prevent
the sand from entering. Whether tile are laid by hand or
with a hook is not important so long as they are kept in
proper alignment and well graded. Junctions should be care-
fully constructed in order that no obstruction may offer re-
sistance to the flow of water. A few inches of soil, preferably
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the surface soil, should be placed over the tile as soon as they
are laid to make sure they will not shift by accident. Back-
filling should be done as early as possible because soil often
becomes baked after rain or in other ways is hard to move.

Depths and distances apart of drains depend almost en-
tirely upon the nature of the soil. The lighter the soil the
deeper and farther apart; in heavy soil they must be placed
closer together and somewhat shallower.

G A SRR S
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Fig. 26. As the upper diagram shows, plants in raised beds and “hills”
usually suffer for lack of water except in poorly drained soils. The lower
diagram shows roots nearer water supply.

Of all problems, quicksand is perhaps the worst. The fol-
lowing suggestions may be helpful: Undertake quicksand
drainage during the driest part of the season; if possible,
after opening the drain into quicksand leave it until the
water drains out so the sand may solidify and the drain be
more easily completed; in some cases it is better to remove
the last foot or so by hand, as action of the digging wheel
seems to provoke the trouble; sod thrown in the trench and
around the joints is practical for short distances; straw, saw-
dust, shavings, gravel and cinders are often used to good
advantage; cemented sewer pipe may be found practical in
some cases; a silt basin (Fig. 27) should be constructed on
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the line of tile as soon as possible after passing through the
quicksand area and the deposits of silt removed when neces-
sary.

Tree roots seldom interfere with a drain unless it carries
seepage or spring water during the dry season. All trees such

R

Fig. 27. (Left) Silt well and storm water catch basin. (Right, below)
Head wall and outlet. (Right, upper) Screen gate, ¥4” rods spaced 11%”
between centers.

as willow, poplar, soft maple, elm and elder bushes should
be removed from the location of a drain. They are likely to
clog the tile with roots. Where it is desirable to leave a
shade tree, cemented sewer-pipe should be used for at least
50’ on each side of the tree position. In orchards and perma-
nent crops, cut-off drains should be installed to remove all
seepage water as this has a tendency to feed the tile drain
during summer and thus give trouble by root development
in the tile.
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Always the outlet of a drain should be well protected. The
last 8’ or 10” should consist of a piece of iron pipe or sewer-
pipe. A retaining wall may be a necessity; so may be a con-
crete or stone block to spread the water and prevent it from
eroding the earth at the exit. Protection of the mouth to pre-
vent the trampling of cattle and horses is also essential and
so is a grating, preferably hinged or hung from above, to
prevent the entrance of small animals. (Fig. 27.)

Tile may be made of clay or concrete. They should have
the following characteristics: Smoothness inside to reduce
friction and promote rapid flow; hardness to assure dura-
bility, good shipping and handling qualities; good shape—
cylindrical—not warped; clean cut ends to assure good
fitting; freedom from burnt limestone to prevent breakage
due to slaking of the lime.

19
IRRIGATION

It 1s much wiser to give plenty of water once every few days, than
a little each day. The latter method keeps the surface moist, and the
roots naturally rise to the moisture, so that they are near the surface
and will be injured by the heat of the following day. Give enough
water to go deep or else just enough to wash the leaves.
EpitH LORING FULLERTON,
In How to Make a Vegetable Garden.

HETHER or not it will pay to irrigate is a problem
which varies widely according to character and drain-

age of the soil, topography, crops, temperatures, costs, time
of application, water supply, quantity of water needed, rela-
tion of irrigation to tillage methods and, perhaps most of all
with the differences (timeliness and untimeliness) of rainfall.
In arid regions irrigation is a necessity. It includes dams,
reservoirs, canals, ditches, flumes, furrows and other features
that have to do with supplying, conducting and applying
water to immense tracts of land at about ground level of the
fields. Usually it involves large scale engineering problems
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beyond the scope of this book. The only application of these
methods with which I have had experience is the furrow
system by which attempts were made before the advent of
overhead irrigation, to grow strawberries in Michigan. As
both the texture and the quality of the fruit were impaired
the trials were abandoned. On Long Island I have used the
overhead system in strawberry, raspberry, and vegetable
growing with gratifying results, mainly because it assures
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Fig. 28. Portable or temporary overhead irrigation system.

better control and economy of water than does the furrow
system.

Some form of overhead irrigation is applicable to every
conceivable condition.* It may be either stationary or por-
table, hand operated or self-operating, laid on or (pre-
ferably) raised above the surface to suit local conditions.
Its first cost in any case is not much greater than an equiva-
lent of hose and nozzles but it will last almost indefinitely,
whereas hose usually must be replaced in two or three years.
(Fig. 28.)

The essential feature of the various systems is the spe-
cially constructed “nozzle.” The one I have throws a stream
¥52” in diameter. When the water pressure is turned on full
and when there is no wind the minute drops into which the
streams breaks fall about 40’ away from the nozzle. Under

* Part of what follows is quoted from the Author’s Modern Guide to Suc-
cessful Gardening.
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greater pressure 50’ is often reached. By changing the pres-
sure, reducing the flow or turning the nozzle at various an-
gles and in nearly opposite directions breadths of 80’ to
100" may be covered. For a small additional outlay a water
motor operated by the current of water will do the turning
automatically.

To irrigate vegetables and berries the best way is to place
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Fig. 29. Typical lay-out of overhead irrigation system.

straight lines of pipe 50’ to 70’ or 80” apart depending upon
the pressure and with nozzles at 4’ intervals. They may be
laid on the ground but will work better if raised. When only
a foot or so above ground they are inconspicuous and easy
to step over, the iron post supports cost less than do those
6" high, are less likely than tall ones to be shifted by winds,
more convenient and easily removed and replaced for plow-
ing or digging. Tall ones, which are easy to walk under,
throw the water farther, so are often better than low ones,
especially for low pressures of water. Manufacturers supply
wheels or rollers to facilitate turning the pipes.

For small gardens one line may be made to serve by hav-
ing it in readily portable sections. Each line may be con-
nected with a hydrant by hose or have its permanent supply
pipe with a gate valve and a turning union to control the
water distribution. For convenience, however, a water motor
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is far better than a handle because the whole area will be
sure to get an even distribution of water.

Overhead irrigation in some form has the great advantage
over all other styles in its applicability to every type of soil,
every elevation, every size of garden or field. As the water
is evenly distributed in minute drops it sinks slowly in the
soil without puddling or baking and neither seeds nor plants
are injured. Also the gentle showers cleanse foliage and
encourage healthful, vigorous development.

In view of all these advantages, low cost, durability of
the equipment, positive insurance against damage to plants
by dry weather and time saving such a system will effect, you
should certainly provide overhead irrigation, choice being
made after considering the specific merits of several styles.
If your conditions suggest any difficulty do not hesitate to
ask manufacturers or their agents for suggestions as to the
best type of apparatus and equipment to use. When you do
so be sure to give as complete data as possible so these peo-
ple may understand the whole problem. It is to their inter-
est as well as yours to advise you correctly.

The most significant experiments in irrigation that have
come to my attention are those two-, to six-year ones re-
ported by Erwin and Haber in Iowa Experiment Station
Bulletin 308, from which the following statements have been
condensed. The data should furnish a basis upon which
estimates as to costs and benefits may be calculated.

Where the normal annual precipitation is ample for the
production of vegetable crops irrigation must be regarded as
crop insurance. The question is, then, how often do drouths
injurious to vegetable crops occur and how much may ir-
rigation increase yields?

From the standpoint of moisture supply the summer
months are usually the critical time for vegetable produc-
tion. A study of United States Weather Bureau records of a
typical locality shows that summer drouths usually occur
on an average of once in three years, that the range of dura-
tion is 15 to 45 days, the average 26 days and that the aver-
age deficiency of rainfall during drouths is 2.87”.

The moisture supply in the subsoil at the beginning of a
drouth has, of course, an important bearing on the effect of
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the drouth. [Hence the importance of drainage and deep
preparation of the soil—Chapters 18 and 26.] It is generally
accepted that a minimum application for vegetable produc-
tion of 4" of water, either from rainfall or irrigation is, in
most instances, not the most profitable. In dry seasons at
least double this amount may be applied to advantage.

The number of ten-day periods in the summer months
having less than %4 of rainfall is suggestive of the possible
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Fig. 30. Circular spray irrigation system showing staggered, equilateral
arrangement at a, a, a, to assure best distribution of water.

need for supplementary irrigation. Four such periods oc-
curred in each of four out of five years but only one in the
fifth.

High temperatures (90° or above) which usually accom-
pany summer drouths deplete the supply of soil moisture and
increase the water requirements of plants. Hence, even in
seasons of normal rainfall irrigation may be an important
factor in tiding over temporary periods of high tempera-
ture. That such conditions are frequent is shown by the
weather records which cover seven consecutive years. These
or even higher temperatures are not necessarily detrimental
except as they are accompanied by deficiency of moisture
supply.

The chief sources of water for irrigation are ponds, reser-
voirs, artesian wells and municipal water supplies.
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The size of the plants and the amount of foliage influence
the desirable amount of water to supply. Shallow rooted
crops, such as radishes and onions, usually require more
frequent applications of water than do tomatoes or carrots.

Light and frequent watering is inadvisable; applications
of less than %” is considered enough for seed-beds and
young vegetables and from 12" to 1”” for maturing crops.

An ‘“acre-inch” (1” of water over an acre), requires
27,152 gallons or approximately 110 tons.

Overhead irrigation (Fig. 28) may serve as an aid to cul-
tural practices in the following ways: 1. To tide over periods
of drouth which might otherwise wipe out or materially re-
duce the yield. 2. To make it possible, through the control
of moisture conditions, to produce larger yields. 3. To insure
better quality of vegetables by making possible continuous
growth, which is necessary to high quality. 4. To obtain a
good start for vegetables transplanted into dry soil. 5. To
obtain prompt germination at sowing time, especially of suc-
cession crops, which, if delayed, may miss the higher mar-
kets or be damaged by frost. 6. To make possible the prepa-
ration of ground which, without irrigation, would be too dry
to plow or pulverize. 7. To protect certain crops from light
frost injury. [Irrigation lines may also be used to apply
fertilizers in solution and to wash undissolved fertilizers off
foliage.]

Though the foregoing points represent the main advan-
tages of overhead irrigation they do not necessarily mean
that irrigation will pay. Against these advantages must be
set the cost of irrigation, before a fair judgment of economic
value may be reached.

Circular spray systems distribute water from nozzles fixed
to the tops of upright equidistant pipes distributed uni-
formly through the field. They are supplied with water
through the uprights, placed 30’ to 50’ apart on underground
pipe lines. As the nozzles are placed at the corners of equi-
lateral triangles (Fig. 30) they assure a more even distribu-
tion of water than if placed at the corners of squares or rec-
tangles. Each lateral pipe line and sometimes each nozzle is
controlled by a valve. The system is largely confined to light
soil that takes water rapidly and to crops that will not be
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injured by coarse sprays. It seems more particularly adapted
to irrigate fruit than vegetables and is used largely in citrus
orchards with nozzles higher than the trees.

When irrigating it is important to moisten the ground
thoroughly to the bottom of the root zone each time. On
clay soils the application must be slow to prevent puddling
and to allow the water to seep well into the ground. This
demands more frequent turning of the lines than for light
soils; hence the advantage of automatic turning. Nozzles

.
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Fig. 31. Typical fittings for overhead irrigation system. A, Underground
main. J, Tee with vertical and side openings. X, Upright. V, Valve.
N, Nipple. E, Elbow. U, Turning union. F, Handle for turning irrigation
line. G, Cap on handle. L, Nozzle line. Z, Brass nozzles. R, Reducer con-
nection to smaller pipe. O, Cap or flushing cock. P, Post support.

smaller than usual are also an advantage in such cases. The
ground should not be allowed to become dry between water-
ings and then soaked, but kept moist, not wet, all the time.

The actual time of operation varies widely from year to
year due to variations of rainfall and the length of the grow-
ing seasons. Systems of one to four acres in the Middle At-
lantic States may require pumping averages of about 100
hours annually; in the Middle West, probably 150 or more
hours. Gasolene and oil to operate a three-horse-power engine
would be about 7¢ an hour, or $7. for 100 hours.

As soon as the irrigation season ends the machinery should
be overhauled, the pipes thoroughly drained before winter,
and repairs made when necessary. Before starting operations
each spring the pipes should be thoroughly flushed out to get
rid of any loose rust particles. Repairs and overhauling
should not cost more than $10. annually for a system of one
to four or five acres. If properly handled the engine and the
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pump should last for 12 to 15 years and the piping still
longer.

As adequate presentation of construction, water sources,
engines, motors, pumps, pressures and other details would
demand excessive space the reader is referred to U. S. De-
partment of Agriculture Farmers’ Bulletin 1529.

The initial outlay for equipment for the Iowa experiments,
exclusive of pump and power, was estimated at $400. Inter-
est on the investment at 6% would be $24. an acre annually
and the annual charge-off for depreciation (20-year period)
at 5% would be $20. The item of repairs is practically nil.
Aside from an occasional adjustment of the water motors
which turn the sprinkler lines, there were no repairs. The
cost of water per acre-inch was arbitrarily placed at 10¢ per
1,000 gallons or $2.72 per acre-inch. By readjusting the
above figures to fit any local conditions, a grower may de-
termine his irrigation costs for a given season.

There are no hard and fast rules by which to decide when
to irrigate. An examination of the soil is helpful in deter-
mining moisture conditions; but the best guide is the plant
itself. Checking of plant growth is a sign that moisture is
needed; wilting is another sign.

Temporary wilting such as affects plants on hot days, is
not necessarily a symptom of moisture deficiency. Plants
will recover from such wilting if sufficient water is in the soil.
But if they remain flaccid until early morning they indicate
permanent wilting, so water should be applied promptly; for
if the wilting is allowed to continue, the quality and suc-
culence of the crop are likely to be seriously impaired and
the yield greatly reduced.

The question is often asked: Is it injurious to irrigate
while the sun is shining? There need be no hesitation in
watering plants at any time they need water. But in over-
head irrigation less water is lost by evaporation at night be-
cause of the lower temperature and higher humidity. [In
windless weather also the loss is less than when high winds
prevail.]

Irrigation experiments with porous, but tight-weave, can-
vas hose (Fig. 32) in growing potatoes, strawberries, small
fruits and “garden truck,” conducted by O. E. Robey of
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the Michigan Experiment Station (Extension Bulletin 133)
have proved that the method is practical, profitable and use-
ful in meeting special situations where soil conditions, crop,
ground contour or capital investment would put other
methods out of the question. The following statements con-
densed from the bulletin are of interest:
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Fig. 32. Typical lay-out of porous hose irrigation system.

When the hose (closed at the end remote from the supply
pipe) becomes distended by slight pressure the water oozes
out through pores in small drops, not as sprays or streams,
thus preventing erosion of the soil and wetting of the foliage.

The supply pipe is located, preferably, at the higher side
of the field and a pressure of 15 to 20 pounds to the square
inch maintained in the porous lines. Where the lift is not too
great old fire hose will serve as temporary supply pipe, other-
wise iron pipe will be necessary. Though the canvas hose
may run up hill, a better distribution may be secured by hav-
ing it run down. Lengths of over 600’ have worked well,
especially when heavy weight canvas is used near the source
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and lighter at the distal and when the current is up grade
and the reverse when it is down.

Though the hose in some of the experiments has lasted
three years its durability has not been fully determined. Its
life may be prolonged by treating with a solution of one gal-
lon asphalt paint, % pint each of kerosene and gasolene
thoroughly stirred before applying either with a brush or by
soaking and running through a clothes-wringer to squeeze
out the excess. It must be dried for 24 hours at least before
using.

In use the hose is merely laid between the crop rows, the
water turned on until enough has been applied, then moved
to the next place. Soil conditions and methods of tillage will
decide the width of effective distribution.

20
FROST DAMAGE PREVENTION

A coop deal remains to be learned about orchard heating, and even after
the general principles are better understood than they are today, there
will always be need of careful adjusting of the methods to the re-
quirements of each particular orchard.
Frank A. WaucH,
In The American Peach Orchard.

HE killing of plants and plant parts by frost may often

be prevented by simple, inexpensive, easily applied

means. Before we discuss these, however, let us see what frost
is and how it acts.

Frost is the term which indicates the conversion of a liquid
into a solid by the reduction of temperature. Though this
definition covers all cases such as the solidification of molten
iron and other metals it is popularly understood to mean
the formation of ice from water at the temperature of 32° F.

As air cools its power to hold water in vapor form de-
creases until it deposits more or less in tiny drops (dew) on
objects cooler than itself, such as foliage. The temperatures
at which this deposition occurs depend upon the proportion
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of water vapor in the air at the time. This varies as the
cooling proceeds. During summer the dew point, as the dep-
osition or saturation temperature is called, is often above
60°; in winter often below zero.

When the dew point is below the freezing point the water
vapor condenses on still cooler surfaces in the form of fine
particles of ice, which because they reflect the sunlight and
appear white we call hoar or white frost. Often a similar
appearance or “false hoar frost” occurs when the tempera-
ture is several degrees above freezing point. Usually this is
due to the way the light is reflected from the dew.

The condensation of water vapor tends to check the fall
of temperature because what is called “latent heat” in this
vapor is returned to the air which, scientific instruments
prove, becomes measurably warmer. Thus within variable
limits the deposition of dew protects plants from frost dam-
age as the temperature approaches or in some cases even
goes below the freezing point. This accounts for many
escapes of plants that would have been killed by frost had
the dew point been below instead of above the freezing point.
We can often take advantage of this phenomenon and save
our plants, as explained further on.

Plants vary in their resistance to frost damage according
to their origin and their condition. Those which originate in
a cold climate (apple, cabbage) naturally are strongly re-
sistant; those from a warm climate (orange, tomato) are
weak and easily destroyed. Between these extremes are many
intermediate grades. Those plants that, in a given locality,
live through the northern or alpine winter in spite of deep
freezing of the soil are called hardy in that locality; those
that succumb to the slightest frost are tender, and those
between are variously classed as half-hardy, semi-hardy,
half-tender and semi-tender (fig, French artichoke).

Tender plants are usually injured more or less when the
temperature continues at 32°, 31°, or 30° for several hours,
especially when bright sunshine or quickly warming air
strikes them in early morning. Few if any of them can stand
lower degrees than these for even a short time; half-hardy
plants often survive temperatures of 20°, but seldom lower
degrees.
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In all these cases plant condition plays an important part;
for plants that have made rapid growth, have soft, immature
tissues and are full of water, are far less resistant than those
which have developed slowly, have denser, stockier growth
and are less full (perhaps even in need of) water. This state-
ment applies to hardy as well as tender plants; for even
trees normally hardy in a given locality may be winter-killed
because they made a late, sappy growth which did not ripen
or which was full of water when cold weather arrived.

The mere deposition of frost on the surface of foliage does
not necessarily indicate that the plants have been killed or
even damaged. But when the air is too dry for dew to be de-
posited they may be frozen by a dry wind, or on a clear
night without the deposition of either dew or hoar frost. In
such cases damage is due to freezing of the water inside the
plant and the consequent rupture of the tissues. When the
sun shines on tissues thus injured the internal ice melts, the
leaves have no chance to mend the broken cells, so the leaves
droop, wilt and turn black; hence the term “black frost.”

Anything that will prevent the fall of temperature to or
below the freezing point and anything that will shield the
plants from direct sunshine while they are still frozen,
covered with hoar frost or severely chilled will help ward
off damage or even save plants that would otherwise die or
be seriously checked in their development. A wind that
springs up in the evening, clouds that appear during the
night or early morning, or a rain that follows a frost will
often either prevent the freezing or check the thawing proc-
ess and thus save the plants. All these phenomena of Nature
are, of course, beyond our control but we may imitate them
as outlined further on.

We can largely control the development and therefore the
hardiness of our plants in several ways. For instance, during
spring we can avoid over-feeding our young plants with
stimulant fertilizers such as manure and nitrate of soda and
also avoid giving them excess of water. Both these tend to
make sappy growth easily killed by frost. On the other hand,
by keeping the plants cool, almost cold (‘“hardening them
off”’) as they approach the time for transplanting to the open
ground we can increase the hardiness of hardy, semi-hardy
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and even tender plants. Plants so prepared will stand cold
snaps whereas those of the same species not so inured would
probably be killed or so chilled that they would “sulk” for
several weeks before recovering or renewing a normal rate of
growth.

Similarly we may prevent winter injury of hardy trees,
shrubs and vines by supplying ample water during summer
and early autumn, withholding it later, avoiding applications
of stimulant fertilizers and manures from midsummer for-
ward, counteracting any excess of these by liberal dressings
of potash and phosphoric acid during early fall (Chapter
28) or by sowing buckwheat in July or rye in September or
both these together in July. As these crops grow they remove
excess water and nitrogenous plant food from the soil and
develop plants which when plowed or dug into the ground in
spring return the plant food and their own bodies to form
humus.

Fortunately we can predict accurately enough for
practical purposes when to expect frost. The daily forecasts
by the United States Weather Bureau give suggestions as to
the general weather to expect; but we can make our own
observations and predictions. Local conditions influence
temperature. For instance, a near-by body of water, such as
a lake, the sea, a wide or a deep river, or even a large pond
affects the rate at which air temperature changes. In spring,
because the water is cold, it keeps the air also cold and thus
more or less retards plant development. In autumn the re-
verse effect occurs; the water being warm not only warms
the air but fills it with water vapor thus warding off frost.

Open and flat country and small villages are more likely
to suffer from late spring and early autumn frosts than are
large cities and their near-by suburbs because, in the
former, heat loss by radiation into space is more rapid in
clear, clean air and under cloudless skies than in the latter
where the air is filled with smoke and dust and where the
fires in countless houses, factories and other buildings di-
rectly raise the temperature.

Dark colored, sandy and well drained soils absorb and
hold more sun heat than do light colored, clayey and poorly
drained ones so are less likely to be frosty. Other con-
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ditions being equal, southern and eastern slopes are also
warmer than western and northern ones because they more
quickly absorb the sun’s rays. Though this favors earliness
of plant development it often makes the growing of certain
fruits (apricot, peach, Japanese plum, more especially)
precarious or impossible because the flowers are encouraged
to open so early that spring frost kills them and thus pre-
vents fruit production, though not usually killing the trees.

We can discover for ourselves that cold air, being heavier
than warm air, flows like water from high to low ground
and “settles” in hollows or “pockets’ unless it can drain to
still lower levels or be driven out by wind; that frosts are
much more likely to occur when the air is still, the sky clear
and the stars brilliant than when there is wind or clouds,
especially when the former is strong and the latter cover the
whole sky. The direction and force of the wind also help
in making a local forecast. One that blows strongly from the
north is far more likely to bring cool or cold weather than
one from the south, just as one from the east is likely to
bring clouds and rain and one from the west clear skies and
colder weather. The rate at which the barometer rises also
helps because it indicates the approach of clear weather
and, if rapid, also of cold weather.

An unusually warm spell is almost sure to be followed by
a cooler or cold one because our general weather moves in
prodigious waves from southwest to northeast across the
country. Hence a light frost following a warm spell is likely
to do more damage than an even more severe one following
cool weather. For this reason we should be on our guard
when one of these warm spells occurs in spring—be ready to
protect our seedlings, newly transplanted plants and the
flowers on our fruit trees and bushes.

When the sky is cloudy, when there is fog or even when a
haze occurs during or toward evening, frost is less likely to
occur than when the night is clear because these conditions
of moisture in the air prevent loss of heat from the earth.

A reliable sign of approaching frost is the rate at which
the temperature falls during the late afternoon and early
evening. Starting with 50° or less, clear skies and no wind,
a fall of 2° or more an hour between four and eight o’clock
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usually indicates that freezing temperatures will be reached
before morning unless clouds or winds develop or unless we
do something to prevent frost.

In a small way individual plants may be protected by in-
verted flower pots, peach baskets, and other receptacles
placed over them, by newspapers spread and held in place
by stones or clods of earth. A more convenient adaptation of
this way is to use a light screen of burlap mounted on a
frame placed over the plants or beds. These all tend to hold
the heat around the plants.

Smouldering fires which produce abundant smoke and
steam form artificial clouds which check radiation in the
same way as do true clouds. When the air is still the smoke
spreads out evenly and proves effective as a protection
nearly as far as the clouds extend. This method is infeasible
where the smoke would prove objectionable to neighbors.
Numerous small, bright fires of wood, coal or (preferably)
oil are used extensively by commercial growers of fruit
and vegetables to heat the air. They are less useful in small
areas than the methods already presented and those that
follow.

The most generally feasible method is to fill the air with
water vapor in one of the following ways: Stirring the soil
with the wheelhoe or the cultivator toward evening to expose
an increased surface of damp earth; sprinkling the plants, the
ground and the adjacent area with a hose nozzle that breaks
up the water into small drops, or using an over-head irrigation
system for this purpose. The water evaporates and as the
vapor condenses it liberates latent heat and thus checks the
cooling process.

Freezing of the ground may injure even established trees,
shrubs and vines of some kinds, so anything that will re-
duce the depth of frost penetration or prevent alternate
freezing and thawing will tend to prevent such injury.

Experiment has proved that under a sod freezing reached
a depth of 8” whereas in an adjacent sodless area it reached
18”. Peach trees on the sod ground made healthy, uniform
growth whereas in the sodless soil they were slow to start,
had many dead branches and made poor development.

In another experiment, just before winter a few forkfuls
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of manure or shovelfuls of soil or peat were banked around
the trunks of exceptionally vigorous peach trees with the
result that every tree so treated came through the winter
without injury whereas a few not banked all died.

In order to have extra early beans, corn, melons and cu-
cumbers I have often sown seed much earlier than was
locally popular, thus risking frost damage. When no frost
occurred I was ahead of competitors and when it did come I
usually saved the plants by one of these methods. I have
never thus risked transplanting eggplants, tomato or pepper
plants because, even though not frozen, they ‘“sulk” if
chilled and start fruiting late.

In case you have not protected your plants and a frost has
occurred during the night you may be able to save them,
even those covered with frost or whose tissues have been
ruptured by freezing of their sap, provided you will spray
them with cold water as soon as possible after dawn or be-
fore sunrise and also shield them from direct sunlight after
the sun appears until they have thawed out and apparently
resumed normal activity. Better keep them so shielded until
between ten o’clock and noon. The most conveniently ap-
plied shield is the screen mounted on a frame with short legs.

When water freezes it swells and lifts the crust of frozen
earth above the unfrozen ground below. As it does so in
autumn and early winter it also lifts shallow rooted plants,
roots and all. When it thaws the soil settles back but the
plants do not. They are left with more or less root exposed.
Each succeeding freeze lifts them some more and each thaw
leaves them farther out of the ground with the result that
they dry and die. Hence the importance of applying a mulch
in the fall.

In the spring equally fatal results may follow unmulched
plants because when the surface thaws above a lower layer
of still frozen earth the thawed layer settles and when it
later freezes and lifts it breaks the roots of small plants by
pulling them. Hence, again, the importance of a mulch; for
beneath a sufficient layer of such loose material heaving and
settling are reduced to a minimum and thawing of the
ground proceeds from below upward until the mulched soil
has thawed out and thus eliminated danger of root breakage.
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21
LIVE STOCK

THE animals of the farm should be regarded as living factories that
are continuously converting their feed into products useful to man.
A fact of great economic importance is that a large part of the food
they consume is of such character that humans cannot directly utilize
it themselves.
HeNRY AND MORRISON,
In Feeds and Feeding.

WHETHER or not to keep live stock of any kind on the
small farm is a question to be decided only after the
pros, but especially the cons, have been carefully considered.
Perhaps the most serious objection to the majority is that
most animals require space that can usually be more profit-
ably employed on such small places.

In many cases there is less objection to a team of horses,
than to other live stock (except hogs) provided that the ani-
mals are to be used a large part of the time for plowing,
hauling, cultivating, and other work. The “pleasure horse,”
especially in these days of autos, has no place on the small
farm; his care and the area he requires, to say nothing of
the cost of his keep, may be more profitably devoted to other
purposes.

Even the work horse is open to the objection that though
he may be a good worker there is not enough work to keep
him busy a sufficiently large proportion of the time, he must
be fed, groomed, bedded and watered almost as diligently
while idle as when at work and given time-consuming exer-
cise in order to keep him in good health. So far as the small
farm is concerned heavy work such as plowing may be done
more economically with a rented team or a tractor or even by
a hired plowman or tractor owner, and light work mostly
with a garden tractor or a wheelhoe. Hauling is more expe-
ditiously and cheaply done with a truck.

A cow will require a minimum of an acre of pasture to
support her, even though she will get much of the waste from
vegetable and other crops. In addition to this, more or less
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area will be needed to supply her with fodder even when
hay and grain are bought. On a ten-acre farm one acre in
forage means 10% of the gross area; on one of five acres,
20%! These percentages are far too high to warrant keeping
the usual cow for her milk and manure. The amount of milk
needed by the family might better be bought so as to release
her supporting land for the production of definitely profit-
able fruits or vegetables.

The cow is objectionable from another standpoint; she
positively must be tended and milked at least twice daily,
thus tying down someone to this duty. Neglect or postpone-
ment of milking may be fraught with danger of impairment
of her ability as a milker, if not to the animal herself. Fur-
thermore she should always be milked by the same person,
not a series of experimenters who differ in their natures and
abilities as milkers, for thus she may acquire bad habits.

On a farm large enough to warrant keeping a cow and
where she may be properly managed she is a highly desir-
able animal to have; for if a good one she should not only
produce ample milk for drinking, cookery, butter and pot
cheese for the family and manure of special value in vege-
table growing but profitably consume large quantities of
unsalable produce and waste, thus converting worthless
material into profit.

Though many a grade cow is a good milker, expecially if
her sire be a dairy breed bull, pure bred ones of the dairy
breeds are more likely to be reliable, so preference should be
given to them. Among dairymen who supply city markets
the Holstein is the favorite because she is noted for abundant
production; but the quality of the milk is distinctly poor
when compared with that of other dairy breeds. The Hol-
steins are also poor foragers. When turned out to graze the
pasturage must be good or their yields of milk will decrease.

The Channel Island breeds (Jersey, Alderney and Guern-
sey) are famous for the richness of their milk but they
require more care in stabling, dieting and handling than
other cattle. Of these the Guernsey is probably the hardiest
and most easily managed.

I am prejudiced in favor of the Ayrshire because for more
than a century my relatives have been breeders of it. The ani-
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mals are hardy, active, wonderful foragers, abundant produ-
cers of excellent milk which though it is less rich than that
of the Jersey and less copious than that of the Holstein it is,
in my estimation, more palatable than that of either. The
best cow I have ever owned was a pure bred Ayrshire for
which I paid (not to any relative!) only $75. and which
supplied my family with all the milk, cream, butter, and pot
cheese we needed, besides furnishing all the whole milk two
other families wanted.

Sheep have no place on the small farm. As they require
grazing range cheaper, rougher, untillable land should be
devoted to them. Moreover they should be kept in moderate
to large sized flocks in order to have enough high grade wool
to interest buyers. Similar comments apply to lamb raising
for meat.

Where enough untillable grass land exists on the small
farm it is more sensible to keep a milch goat or two than a
cow or sheep. In fact, a goat will thrive where a sheep would
starve. As the animal is hardy it will largely shift for itself
except in winter when only the most ordinary shelter and
feeding care are necessary. Its milk is highly nutritious and
is specially noted for cheese making.

The one domestic quadruped that best fits the conditions
of the small farm is the hog. He requires smaller area than
any other—merely a pen and some range, with shade and a
good wallowing place. Except to provide him such items,
good and ample feed, he demands no unreasonable time or
attention. He is the most wonderful of all domestic animals
as a converter of waste and worthless fruit and vegetables,
even weeds into profitable meat. Hence his pet name, mort-
gage lifter!

It is not profitable on the small farm to breed pigs but it
is highly so to buy young ones in the spring when only a few
weeks old, feed them until fall and then convert them into
pork, sausage, headcheese, scrapple, liverwurst, pickled
pig’s-feet, and other toothsome delicacies. By purchasing
in spring and butchering or selling in the fall the farmer
may be relieved of the care and cost of winter feeding—
four to six months.

Rabbits and Belgian hares, kept not as pets but for meat,
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are often profitable where most of the feed is produced on
the place and where marketing conditions are favorable.
They require good housing, exercise paddocks and preferably
summer range on clover or alfalfa. During winter they need
good hay with regulative rations of cabbage and other vege-
tables. As they are prolific breeders and grow rapidly they
soon begin to return profits to the man who takes good care
of them.

Personally I believe that no farm is complete without a
dog, not necessarily a pure bred animal but one well trained
and obedient. Among the 15 or 20 I have owned since boy-
hood the worst happened to be pure bred—poultry Kkillers,
garden destroyers, cow chasers and thieves. But their records
are not mentioned to condemn good breeding! The best was
a 50-50 Airedale-Collie—powerful, intelligent, well trained
(thanks to his former owner, not myself!), a splendid
watchdog and protector of wife and playfellow of the chil-
dren, wonderful ratter and woodchuck destroyer and without
a fault. No wonder he was stolen!

Though I strongly advocate having such a dog I as insist-
ently urge that he be not allowed to feed and house himself
as best he can but be given his own special, comfortable
sleeping quarters, his own feeding and drinking vessels and
that he be well fed at regular intervals. Surely he is entitled
to expect these. “The laborer is worthy of his reward.”

As strongly do I sponsor the cat. Nothing equals him
(especially her) as a preventive and cure of mouse and rat
trouble. But, more than the dog, the cat needs protection
when outdoors. As the law gives hunters the right to shoot
any cat seen in hunting territory he should be taught while
still young to wear a conspicuous, fairly stiff, leather collar,
but loose enough to slip over his head in an emergency. A
bell is a good thing to add to the collar because he can ring
it when he wants to go out or come in the house. (At least,
ours does!) It will not interfere with mouse and rat hunting
as he soon learns how to keep it mute! Good feeding will
remove the need of killing birds. Training while young and
whipping him across the face and head with any dead bird
he has just caught, will usually cure him unless the habit
has been allowed to form.
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Properly managed and properly located live stock of al-
most every class except scrubs may be made to pay, but the
small, general farm is usually not the place to keep them;
also it is not the place, (few places are!) in which to indulge
in “freak’ animals such as skunks, frogs, muskrats, ground-
hogs, foxes, ornamental fish, snakes, alligators, guinea-pigs,
squabs, songbirds, et al. So when tempted to “take a flier”
in these or others, first consider the natural adaptability of
the property to the special kind you have in mind; second,
remember that no matter who declares ‘“there’s money in it,”
even though he can prove it with reliable records, never-
theless you are justified in concluding that if you yield and
indulge you must be prepared to pay “fool tax” until you
gain experience. You are much more likely to succeed with
the ordinary domestic animals whose milk or meat you can
surely sell than with freaks which by no stretch of the imag-
ination can be considered as ‘“‘staples.”

22
POULTRY

THE best way to be successful with poultry is to start with a few
hens, give them good care and comfortable quarters, and—keep both
eyes open. By this I mean that one should study the matter in a
practical way by familiarizing himself with the habits and require-
ments of his fowls, and observe the effects of different kinds of food
on them.
EBex E. REXFORD,
In The Making of a Home.

NO matter how small or large your farm, you should
keep hens. The outlay for good stock, equipment and
feed and the amount of time and work to manage them
properly are small in comparison with the advantages. Chief
of these are consumption of much food (for instance, kitchen
and table scraps) which, barring the friendly aid of a pig,
might be otherwise wasted, the destruction of countless in-
sects, the constant supply of eggs whose freshness cannot
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be impeached, an occasional chicken dinner and the produc-
tion of appreciable quantities of highly concentrated manure.

Whether or not to keep a large enough flock to supply
regular customers, or a road stand, is a question which
thousands of small farmers have decided affirmatively to
their profit. It must be said, however, that many failures
have resulted from attempts to conduct the business on a
commercial scale before the fundamentals have been mas-
tered and before perhaps thousands of dollars have been
spent in the hope of developing an egg farm to supply the
city market. For the majority of people the profitable limit
seems to be about 100 hens, more or less, the reason usually
being that the owner can give these his personal attention
without neglecting other features of his place; whereas
large numbers demand hired help.

Under specially favorable conditions other branches of
poultry keeping may be profitable but unless these condi-
tions are assured they will almost certainly not pay. For
instance, the presence of a lake or a river may lead you to
think that duck and goose raising would be a good venture
simply because these birds, being waterfowl, would forage
for much of their food. But if you allow ducklings or goslings
to swim there while they are small you may wonder what
becomes of them until you perhaps see one pulled under
water by a snapping turtle, a pike, or an otter, or some other
voracious creature. My own small flock was reduced 75%
in a mill race before I learned this fact! But I was only a
boy then!

Commercial duck growing is a highly specialized business
in which many single farms raise from 10,000 to 50,000
ducklings each season and place them on the market within
10 or 12 weeks of hatching. The only water these ducklings
are allowed to have is what they drink. None but the breed-
ing stock is allowed to swim.

Goose growing is not similarly specialized because, ap-
parently, geese cannot be so closely confined but must have
ample grass range on which to graze. Relatively small flocks
are kept on pasture with no access to lake or river until the
goslings are at least half grown, though they may have a
small pond in which to swim.
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Turkeys, unless reared by modern methods, are the most
disappointing perhaps of all poultry to raise because the
poults are delicate until after they have passed a stage of
development called “shooting the red.” The turkey hen is
the worst fool of a mother imaginable. Unless she is confined
in the morning and during rainy weather she will lead her
brood through wet grass with the results that they get chilled
and so weakened that many, if not all of them die. Then,
too, the young turks are subject to diseases which are highly
fatal. So turkey raising, though profitable to the specialist
and the raisers of large flocks under modern methods, is a
branch of poultry raising advisable for the small farmer to
avoid.

Guinea fowls are the least tamable and most independent
of all poultry. Once their wings are developed they will fly
over anything—a barn, for instance! They largely take care
of themselves and their young, are wonderful foragers, alert
“watch dogs” giving alarm on the slightest suggestion of
danger, and the young ones are delicious when they come to
the table. Guineas are therefore in good demand at relatively
high prices, but they must have free range, must be educated
to feed at headquarters and to roost where they will be safe
from prowlers.

Pigeons raised for squabs are also profitable when well
managed but are often a nuisance because of the mess they
make on roofs and walks. Like all other classes of poultry,
except hens, they are for the specialist to keep—if the object
is profit. For supplying the home table, however, a few pairs
in a properly made cote should produce enough squabs to
add a pleasing variety to the family menu.

Before you decide to raise poultry of any kind be sure
you understand the importance of having stock bred to meet
the purpose for which you plan to keep it. If all you care for
is pretty fowls to stroll across the lawn choose among the
many beautiful, ornamental fowls of large or bantam breeds.
They will play their roles well without overburdening you
with eggs or their carcasses. If you want abundance of eggs
avoid mongrels and poorly bred fowls as you would the
plague as they will “eat their heads off”” without yielding an
equivalent of anything; if you want poultry for meat.
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choose Brahmas, Jersey Giants, Langshams, Cochins or
some other “meat breed”; if you want eggs regardless of
meat, choose among the Mediterranean breeds—Leghorns,
Spanish, Minorcas, Anconas, Andalusians; and if you want
both meat and eggs pick among the English, American and
Australian breeds—Rhode Island Reds, Plymouth Rocks,
Orpingtons, Wyandottes and others.

Hatching chicks by hens, though still practised on many
farms, is so inconvenient and the results are so unsatisfac-
tory, especially from loss of chicks, that artificial hatching
has largely replaced it, but small, lamp incubators, which
were highly popular between 1890 and 1915, and still used,
are being rapidly replaced by custom hatcheries which, in
the aggregate, produce millions of “day-old chicks” and
ship them successfully and satisfactorily by express, air-
plane and parcel post for hundreds of miles.

As a man who has raised chicks and ducklings with hens,
owned and operated a lamp incubator and a home-made
brooder and who has also reared day-old chicks, let me as-
sure you that the hen method has nothing to commend it,
that the lamp incubator is satisfactory if you intend to raise
several broods in a season from your own hens’ eggs, but
that neither of these methods of hatching is as satisfactory
as the day-old chick method.

The outstanding advantages of this method are great sav-
ing of time and labor over both the other methods, replacing
mongrel and other inferior stock with pure bred and bred-
to-lay strains, the practicability of hatching pullets early
enough in spring to start laying in early fall so as to com-
mand high egg prices, to say nothing of the avoidance of
investing money in equipment of adequate size to meet
such requirements.

Artificial brooding avoids many of the disadvantages of
natural brooding, especially fatalities due to lice, exposure
to unfavorable weather, and the time, labor and annoyance
incident to hen brooding. By means of stove brooders in
portable colony houses it is as easy to manage flocks of
300 chicks (the maximum satisfactory number) as a small
fraction of this number with hens, and to be surer of devel-
oping more uniform pullets.
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Improved methods of feeding, largely the results of ex-
perimental work, have made poultry production both more
efficient and more economical. Especially have these methods
affected chick development and egg production, both of
which have been enhanced and made more successful. Egg
production has also been profitably increased by using
electric light to lengthen the hens’ “working day’” to 12 or
14 hours between the equinoxes of September and March,
through encouraging the fowls to consume larger quantities
of food.

Opportunities to make egg production profitable, whether
the eggs are sold in the open market, through local stores,
roadside stands, or to personal customers, include selling
eggs according to grade as to size, weight, shape, cleanliness,
absence of blood spots, infertility, and freshness. The qual-
ity of the product may be maintained by sanitation, cleanli-
ness of the poultry houses, runs and nests, gathering the
crop at least twice a day in autumn, winter and spring, four
times during warm weather, keeping them cool and away
from direct sunlight to avoid detericration, discarding all
males except for breeding purposes so as to prevent fertili-
zation and consequent rapid deterioration, and marketing
at least twice weekly—preferably oftener.

On general farms the poultry flock is usually the most
neglected, even abused, feature. In spring chicks are hatched
haphazard by hens and suffer heavy losses through parasites,
disease, accident, and destruction by hawks, weasels, owls,
foxes, hogs and other enemies. During summer the flock
roams at will, picks up most of its food—insects, worms,
waste grain and weed seeds. In winter, being badly housed,
cold and wet reduce its number and its production of eggs.
Under such mismanagement eggs are plentiful only when
prices are low and scarce when they are high. Hence there is
little or no money in such “farm poultry.” Yet no branch of
farming is capable of making such quick turn-over of capital
or such high profits, as may be seen from the following
paragraph, the data in which are culled from Research
Bulletin 83 of the Wisconsin Experiment Station which
investigated costs and practises of poultry raising on Wis-
consin farms.
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Only 8 of the 22 farm flocks investigated produced more
than 48 eggs a year per hen. The average cost in these cases
was 25.4¢ a dozen. Eight other flocks, whose hens ranged
from 24 to 48 eggs did so at a cost of 32.4¢ a dozen; and the
remaining 6 flocks laid less than 24 eggs a hen at an average
cost of 99¢ a dozen! When the value of the meat is credited
to these various flocks the costs of eggs are reduced. In one
case, where credit for the meat sold and used on the farm
was not given credit the cost of eggs was 16.3¢ a dozen, but
when credit was given it was reduced to 3.2¢ a dozen. On
another farm where egg cost was 19.1¢ the net cost was
4.8¢ less than nothing (!) when meat sold and used was
credited.

The data further indicate that the most liberally fed
flocks produced most eggs. Seven flocks received only 40¢
worth of feed a head a year and produced about 36 eggs a
hen, whereas 7 others which received 70¢ worth of feed av-
eraged 54 eggs a head. Feed, however, is not solely respon-
sible for such gains; credit is also due to better care.

In Massachusetts, studies showed that “each additional
dozen eggs per bird increased the labor income by 35¢ . . .
$1. more per bird was made with flocks averaging 154 eggs
than with flocks laying 120 eggs; also average egg produc-
tion per bird was the most important factor influencing
profit per bird.”

Ohio flocks which laid 180 or more eggs a bird a year cost
$2.51 a bird more than flocks which laid less than 100 eggs
a bird a year; bdut the high-producing group returned $4.83
more in cash receipts than the lowest-producing group.

California statistical studies ‘‘indicated an increase of
153% in net profits between two groups of layers, one pro-
ducing 122 eggs [per hen] per annum and the other 163
eggs. Such an increase is much greater in proportion than the
33.6% in average number of eggs produced per hen. In
other words, as production increases income over feed cost
rises more rapidly.”

Among the various factors that influence returns from
poultry are prices of feed and poultry products (eggs and
meat), size of flock, productiveness of the fowls and diversi-
fication. Where general purpose fowls are kept the propor-
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tion of income is usually about 40% for meat and 60% for
eggs; but where egg production (especially by White Leg-
horn fowls) is the main aim the figures may range from
70% to 90% for eggs.

Egg production may be increased by systematic breeding,
careful culling and correct feeding. For instance, at the New
York State College of Agriculture, White Leghorns of a
highly prolific strain averaged about 180 eggs a year whereas
those of a “low” strain averaged 120. In a S-year test the
value of eggs in the former case was 60% higher than in the
latter and yielded approximately $2. a hen more above feed
costs, even though the cost of feeding the former was slightly
greater than that of the latter.

One characteristic of poor production seems to be lateness
of maturity; that is, fowls that require relatively long
time to mature are usually inferior as layers to those that
mature most rapidly. Experiments conducted by the Depart-
ment of Agriculture discovered that Leghorn pullets of
quick maturing strains had records of 224 eggs for those
that started laying in September, 226 for those that began
in October, whereas those that started in January laid only
86 eggs. Rhode Island Reds that started in October and
November respectively averaged 212 and 209 eggs, whereas
those that began in January laid only 161.

The quick maturing Reds made a profit of about $2.28 a
fowl more than did the slow ones. This was due to both
the number and the higher price of eggs, for 22% of the
eggs were laid between October and December inclusive
when prices were highest. Feed cost for these early maturing
pullets was only about 18¢ a fowl more than for late matur-
ing ones.

As the most feasible way to increase profits is by increased
production the improvement of fecundity is fundamental,
but the season of the year (September to January) is also
highly important. In developing flocks with this end in view
nothing must be left to chance. In the former case trap-
nesting the year around and testing each generation of de-
scendants; in the latter, earliness of hatching and steady
development of sturdiness, are success requisites. The five
essential factors in breeding toward these ends have been
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discovered by trap-nesting; namely, early maturity, steady
winter laying, high rate of production, elimination of broodi-
ness and persistency of egg-laying.

As application of these principles by means of trap-
nesting is tedious and insistent few other than breeders of
bred-to-lay fowls and the large producers of eggs for market
systematically undertake the work. Most poultrymen and
farmers find it more convenient, economical and expedient
to buy hatching eggs or day-old chicks from reputable
breeders. Such stock is well worth its somewhat higher price
over ordinary stock because when properly managed it will
produce larger numbers of eggs and higher profits, especially
when large size is characteristic of the eggs laid.

In Michigan a recent survey was conducted to determine
the cost to produce pullets from baby stage up to 24 weeks
of age. Thirty-seven farmers completed cooperative records
with the following results: *

The average net cost per pullet was 69¢; on the 10 most
efficient farms, 37¢; on the 10 highest cost farms, $1.09.
The average number of chicks at the start was 638. Mortal-
ity at 12 weeks was 11.3%; at 24 weeks, 15.7%. Average
cost per chick at 12 weeks was 35.2¢ which was 1.6¢ less
than their estimated meat prices. Broilers were usually sold
at about 13 weeks and weighed 2.2 pounds. Their average
sale price was 20¢ a pound. At 24 weeks the average number
of pullets was 38 out of 100 chicks; low-cost farms had 41
and high cost ones 34.

Pullets of the light breeds averaged 3.4 pounds at 24
weeks on 25 farms; heavy breeds, 4.4 on 12 farms. Of the
total costs at 24 weeks, feed constituted 42.2%; chicks,
22.2%; labor, 16.3%; equipment and brooder charge, 7%
and other costs, 12.3%. Average feed consumption of mash
and scratch was 5.1 pounds per pound of poultry produced.
The 10 most efficient pullet producers used 4.2 pounds;
the high cost farms, 6.1 pounds. The feed cost $1.61 and
$1.81 per hundred respectively.

In “clean chick raising” campaigns conducted in many
states individual poultry raisers have lowered the percentage
of mortality to less than 10% as against 25% to 35% as

* Mich. Quar. Bull., Vol. XIV, No. 3.
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chicks are ordinarily raised. By thus maintaining sanitary
conditions they have not only had healthier flocks but in-
creased the egg-yield in at least one coOperative group of
flocks by an average of 40 eggs to the pullet.

There is no reason why you may not benefit by applying
the same types of care that these campaigns have adopted;
namely, clean chicks, clean incubators, clean brooders,
clean ground, clean litter, clean feed, clean hoppers, clean
water, clean management, clean laying houses—in two words
cleanliness throughout. Let your slogan be: ‘“Health sticks
to clean chicks,” for it is true.

Though costs and receipts necessarily vary with locality
instances may prove helpful and suggestive of what may
be expected, especially when they represent averages of
considerable numbers of farms and fowls. For this reason
the following figures are presented.

The Arizona Experiment Station reported (Bulletin 145)
the average receipts and expenses of egg production on 44
farms as follows: Total expenses, 100%; feed, 41.2%;
labor, 22.5% ; replacements, 14.3% ; inventory depreciation,
8.2%; interest, 4.7%; auto, 2.5%; upkeep of buildings,
1.9%; taxes, 0.3%; lighting, 0.3 %; miscellaneous, 4.1%.
Total receipts, 100%; eggs, 90.7%; hens sold, 6.3%;
flock appreciation, 2.3%; miscellaneous, 0.7%. The cost
of eggs per dozen: Average, 25.1%; 161 or more eggs,
19.3%; from 141 to 160, 23.6%; from 121 to 140, 26.9%;
from 101 to 120, 26.8%; 100 or less, 52.4%.

In Oregon, 441 flocks totaling 271,337 hens produced
3,864,162 dozen eggs in a three-years’ test, averaged 615
hens to the flock and produced an average of 171 eggs a
hen. The averages of costs and receipts are as follows:
Operator’s labor, 14.6% ; unpaid family labor, 3.3% ; hired
labor, 0.7%; total man labor, 18.6%; total feed, 54.2%:;
miscellaneous, 18.5% ; depreciation, 3.8% ; interest, 4.6%;
gross cost, 100%. Receipts other than eggs, 16.7%; net
cost (three-year average) 83.3%.

Though the figures as to market receipts and prices of
eggs compiled by the Department of Agriculture are ad-
mittedly imperfect as to yields because they take no account
of eggs used for hatching and for farm consumption or of
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prices paid in personal customer trade; they show that market
receipts and yields are greatest during April and May and
least during November and December. They also show that
market prices are lowest from April to June and highest from
November to December. Thus they help support the state-
ment that every producer should aim to have his greatest egg
production between September and February because
prices always average higher during that half of the year
than during the other half. The figures show egg receipts and
prices for a ten-year average in the five principal markets—
Boston, New York, Philadelphia, Chicago and San Francisco.

23
BEES

FEw persons think of bee-keeping as a business. The ordinary con-
ception is that of a diversion, a side line on the farm, or a harmless
pursuit for old men. Perhaps ninety percent of those keeping bees may
be included in one of these classes, of which a very large number
come under the head of keeping bees as a diversion.
Frank C. PELLETT,
In Productive Bee-Keeping.

IN my estimation, no branch of agriculture is of such ab-
sorbing interest as bee-keeping. Having kept bees of my
own I know something of the marvelous origin and codpera-
tion of the colony not only in gathering nectar and in manu-
facturing honey but in making “bee-bread” from pollen,
beeswax from honey, “propolis” or ‘“bee-glue” from the
waxy exuditions of flower buds, and of the “royal jelly” on
which the developing queens are fed. I also know something
of the profit that usually accompanies good management and
the loss that surely follows carelessness and neglect.

The highly satisfactory experience of sitting in the shade
on a hot summer day and watching throngs of workers flying
between the hives and the basswood trees or the white, crim-
son, alsike or sweet white clover (or melilot) fields during a
“honey flow” and realizing that soon there will be another
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“super” full of well filled “sections” that sell on sight to
personal patrons is another experience that I have had.

But from having worked on two ‘“bee farms’ I also know
that commercial bee-keeping is a man-size job—one that
demands far greater ability, patience, tact, and attention to
details than any other branch of “live stock” breeding, rear-
ing or management, to say nothing of crop production. I
therefore can indorse the statement of the late Professor
J. H. Comstock, the famous entomologist and bee-keeper,
that “any man who can make $1,500 out of bees has ability
to make at least $2,000 out of something else!”

So this chapter is written to warn you not to go in for
commercial bee-keeping until after you have served your
apprenticeship with one colony, then with others developed
from it; for perhaps in no branch of agriculture is it so
important to learn to creep before you try to walk.

Before you start with even one colony first make sure
that you are willing to be punctilious in attention to details,
to do the thing that must be done when it should be done.
If not, don’t attempt bee-keeping, for you will almost cer-
tainly fail. As the nectar flow of one plant species lasts for
only a few days it is essential to have everything in read-
iness so the bees may make maximum amounts of honey
during such times. By attention to details the careful man
will often get a profitable quantity whereas the careless one
in the same locality with the same equipment will have little
or nothing.

By starting with only one colony, preferably in early
spring, the necessary equipment will cost only a few dollars
and by following directions in good books on bee-keeping
you may end the season not only with honey to sell but
with two or more colonies developed from the first one.
Then by assuring proper conditions, especially in having
abundant stores of honey, the colonies should pass the
winter in safety and be prepared to double or triple their
number as well as increase the honey production average
during the second season. And so on! The greatest increase
of which I know was made by Dr. C. C. Miller, one of the
most noted bee-keepers, who in a single season increased
nine colonies to 56!
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The first colony with the small necessary equipment and
extra hives should enable you to teach yourself in bee-
keeping and make a profit at the same time.

Low prices or low yields of honey may not affect you as
a small bee-keeper who combines honey production with
your other work so as to use your time profitably. Local
markets and personal customers assure the readiest way for
you to maintain profits. Reduction of costs is another way
to increase net returns. Yet the lowest cost per pound does

Fig. 33. Display greenhouse for sale of plants.

not necessarily mean the greatest profit. Amount of business
and total production also figure. Yields vary from 30 to more
than 200 pounds of extracted honey per colony, or one to
seven cases of comb honey per colony, with three as a high
average.

Comb honey should be produced only in localities particu-
larly adapted to this class—where there is regular, abun-
dant, rapid flow of white honey such as basswood, white,
alsike or white sweet clover (Melilotus alba) and where
there is a minimum of off-color honey and propolis. In all
other regions it is more profitable to produce extracted honey
unless the local market can be developed for the dark comb
honey, such as buckwheat. Often this can be done because
a local dark honey sells well where produced, even in pref-
erence to white honey shipped in.

A man with a maximum of 250 colonies may busy himself
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profitably in other directions, provided the other lines do not
exact work at “peak times” of bee activity——brief summer
periods. To handle the work properly as much work as
possible (e. g., hive, frame and section assembling, founda-
tion making and placing) should be done during the previous
winter so only the actual, necessary handling of the bees
may be left for summer.

Cooperative work with the United States Department
of Agriculture in Wyoming with bee-keepers and more
than 25,000 colonies showed that the total cost of handling
the bees ranged from $2.04 to $12.50 a colony! At 50¢ an
hour the highest labor cost was $4.47, the lowest, $1.09.
Average net incomes were $4.65 a colony. This figure in-
cluded labor of operator at 50¢ an hour, interest on the
investment at 6% and average prices of 63%¢ a pound for
honey and 27¢ for beeswax. Hour-returns for labor and
management ranged from $1.61 to $11.78. The net income
ranged from a loss (four out of 39 bee-keepers) up to a
profit of $16. a colony. Costs for extracted honey were
as low as 5.4¢ a colony but averaged 7¢ a pound for
apiaries smaller than 400 colonies. Good yields are usually
characterized by low costs and vice versa.

24
GREENHOUSES

[A pPLANT grower] just starting in business may be compelled by lack
of means to commence upon a small scale. While he would find a
lean-to house the cheapest to erect—provided he built it against a
south wall of a building—the excess of cost for a span-roof house
would be so slight, and the results obtained so much greater that he
would be wise in selecting that form of a house. The size must be de-
termined by the business to be done, but for most purposes a house
twenty feet in width is preferable to anything narrower, and an
enterprising [plant grower] should be able to utilize one that is fifty
feet long.
Levi R. TaFT,
In Greenhouse Construction.
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ONE of the most striking developments of gardening in
recent years is that of the small greenhouse. So great
has been the demand that leading greenhouse construction
companies have developed standard sizes, sectional parts
and unit features, the materials for which they can ship
without delay.

Gardeners benefit in many ways through this standardiza-
tion. For instance, the cost of construction is wonderfully
reduced, 1, through the mere standardization itself and
the consequent reduced cost of making the parts; 2, through
the manufacturers’ purchases of raw materials in large
quantities and favorable sizes thus eliminating or greatly
reducing waste; 3, through the construction of such parts
by less skilled labor than that required to make special
sizes; 4, by the making of these parts during slack seasons,
thus eliminating over-time high rates; 5, by making it
possible for a purchaser to put the parts together with
unskilled labor when he thinks that thereby he may save
money.

On this last point, however, the saving is often more
speculative or fancied than real, mainly because skilled
men know exactly what to do first, next and last, thus mak-
ing up the difference in the cost of their time by requiring
less time than unskilled men to do the same work. More-
over, they are sure to do the work correctly and thus give
the owner more confidence in the job than would be the case
when he does the bossing.

One of the most important advantages of buying certain
standard styles and widths is that these are made in sections.
Thus a beginner or a person short of money may start with
two or, preferably, three sections and add others as he gains
confidence through experience or as his finances improve
and he is able to meet his obligations. The application of
this sectional idea is somewhat similar to that of the sec-
tional bookcase which years ago proved its worth.

Many a gardener has built a greenhouse say 15’ or even
only 10" wide by 25’ long only to discover too late that he
might have bought a standard size 18’ by 25’, ready to
assemble, of far better material and for less money, to say
nothing of greater convenience of working in such a house,
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the certainty that it would be adequately warmed and
ventilated and that should he wish to enlarge he can do so
conveniently, economically and harmoniously.

Favorite widths for even-span greenhouses have not be-
come such empirically or through accident; but through the
experience of men who do greenhouse work. These widths
have been decided upon because of three factors—the “reach”
of the men who work with the plants, the widths of the
benches and the necessary walks between benches or beds.
Where plants are grown in flower pots placed on the benches
men less than 5% tall find side bench widths 30” wide or
wider and center bench widths 5’ tiring because of the reach
from front to back or to center, respectively. Where plants
are grown in ‘“‘solid beds” instead of flower pots and where
tall men are employed the side benches are sometimes as
much as 3’ wide and the centers 6’; but even under these
conditions such widths are not nearly as popular as the ones
first mentioned. In commercial greenhouses walks are some-
times less than 2’ wide.

By using bench and walk widths as a basis of measure-
ment the greenhouse construction companies have decided
upon standard widths. Among the favorites are 15/, 18" and
25’. Within reasonable limits the length of any house may
be as many units as desired, but not less than two, prefer-
able three or more for the sake of convenience of operation
and arrangement. To illustrate: a standard house 25’ long
would consist of two sections, each 12%’ long, a 50’ one of
four such sections or two sections of 25” each.

Though the sectional idea and standard widths insure
excellent advantages the greenhouse construction companies
have not stopped here. Their experience has proved that in
thousands of cases beginners have started with one small
greenhouse, gained experience during a year or more and
then added other sections, often of a different type. So now
whole series of units are available for combining to form
not only easily operated parts but harmonious combinations
of units attractive to the eye as well as being easily managed.

Such being the case the beginner may not only avoid
making countless mistakes in construction but, knowing that
he may make harmonious additions to his first small green-
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house he can at the start deliberately plan for a complete
lay-out properly adapted to the entire available area at
his disposal and toward which he may work, unit by unit,
with the knowledge that as each is added the outfit will be
both pleasing to look at and well adapted to its various uses.

Though greenhouses are made in many “fancy’” designs
and though they vary considerably as to dimensions, by far
the most popular forms are the even-span greenhouse and
the lean-to conservatory. The main reasons for this pop-
ularity are lower cost, adaptability both to plant growth
and to adjacent architecture and convenience of arrange-
ment.

The even-span, as its name implies, is a greenhouse which,
if cut from apex to ground and from end to end would
present a right and a left half. Such houses may stand alone,
be connected with a head-house, a garage, a residence
or another greenhouse usually at the north end. Houses of
this form are usually and preferably placed with their ends
respectively north and south so the sun will give as much
light to one side as to the other as the day advances. Under
such conditions plants, theoretically, develop more evenly
than if they receive light from only one side as in the case
of the lean-to conservatory. This advantage is perhaps more
fancied than real because plants properly managed do well
in all styles of correctly built greenhouses.

The lean-to greenhouse, “just a lengthwise half” of an
even-span house, is usually built against an already existing
wall, either of a residence, a garage, another greenhouse or
some other building. It may be and usually is much narrower
than an even-span house, often less than 10’. Whenever
possible it should face south. A northern exposure does not
favor plant growth, though for propagation purposes it is
often preferred by people who grow large quantities of plants
from cuttings.

With certain exceptions, such as special propagation and
lean-to houses, the standard even-span greenhouses 15’ or
18’ wide will prove a better investment than any narrower
size. This is because narrower sizes (which are also lower in
height) cost more instead of less proportionately to build
and are harder to operate during changeable weather be-
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cause of the relatively small volume of air they contain.
The air is affected by outdoor temperature and the fluc-
tuations of intermittent sunshine and clouds, to say nothing of
wind. For the same reasons the 25’ house is still more eco-
nomical, relatively, to construct and convenient to operate.

PLA\NT BENCH Il PLAP\T B’I

Fig. 34. Cross section and two floor plans of
even-span display greenhouse.

It has a far larger available proportionate growing area
than has the greenhouse of any smaller width and its in-
creased height not only makes it easier to manage during
variations of outdoor temperatures and air movements but
permits the growing of much taller plants.

A superficial comparison of these sizes shows that whereas



GREENHOUSES 133

a standard greenhouse 18’ x 50’ feet contains 900 square
feet of ground area, one 25’ x40’ has 1,000 square feet—
100 square feet more—yet the latter has advantages as well
as appearance which make it more attractive to own, whether
or not the whole length be built at one time or at different
times. It is the more adaptable size. These statements gain
support from the fact that the greenhouse companies report
the steadily increasing popularity of the 25” house as com-
pared with the 18’ size.

One of the most striking and significant advantages of own-
ing a greenhouse built by a construction company, espe-
cially one of standard size, is that the company stakes its
reputation upon the materials it supplies and the skill of
the men it sends to do the erection. The materials are what
many years of experience have proved best, each for its
purpose. Most important, perhaps, of all is the selection of
cypress for the wooden parts. This wood withstands decay
even under the exceptionally trying conditions of dampness
and heat characteristic of greenhouses. It also retains it
shape astoundingly well. Such wood is rarely carried in
suitable sizes or properly seasoned by local lumber com-
panies so the man who wants to build his greenhouse of local
materials is only too often tempted to substitute some far
less desirable wood. The result is that sooner or later the
greenhouse roof will warp, leak, break glass and decay.

Another advantage of standard greenhouses is that guess-
work is eliminated. This has special application to the heat-
ing. Each construction company has worked out the heating
requirements of each of its standard size houses for each
general temperature required by the plant species to be
grown. It supplies a heater not merely capable of warming
the house under ordinary winter conditions but under severe
tests such as blizzards during zero weather. This fact is of
special comfort to the owner who has valuable plants or a
crop to keep growing vigorously.

Adequate ventilation is scarcely less important than heat-
ing, for without it the plants may be “cooked,” even when the
weather outside is below freezing. Unless the ventilating
system is properly proportioned to the area of the roof and
the volume of the house it may be inadequate to keep the
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temperature and the humidity favorable to plant develop-
ment. Moreover the ventilating apparatus must be so con-
structed as to be easily operated regardless of outdoor con-
ditions.

But why go into further structural details? Why not close
the case in favor of standard greenhouse units by saying
that the greenhouse construction companies present pro-
spective patrons various propositions. For instance, two
companies with whose business methods I have long been
familiar, and presumably other leaders in the field, offer to
supply all materials, do all the work of erection and to turn
over the greenhouse complete, ready for plant occupancy.
Undoubtedly this is the best offer because the companies
assume the entire responsibility and place their own skilled
men in charge of the work, even when local laborers may be
hired to do certain rough work under the supervision of the
company’s foreman.

This offer may be modified by the patron who may wish
to employ his local masons to do the masonry and laborers
to do the rough work. In such cases the company supplies
plans and specifications for the patron to follow.

Where a patron wishes to do all the work with his own
men the company will supply all the materials cut and
marked to fit—everything ready to assemble according to
plans supplied. This plan appeals most to men far from the
company’s supply depot because it obviates traveling ex-
penses.

Whether or not the prospective owner of a greenhouse
builds the house himself or has it erected by a construction
company it will be greatly to his interest to familiarize
himself with the principles of greenhouse construction,
equipment and management before taking up discussion of
a purchase with a company’s representative. Thereby he
can know beforehand what to look for and what to avoid and
can the more intelligently pick and choose what will suit
his local conditions as well as himself.

Though each construction company publishes worth-
while pamphlets which show pictures of many styles, pre-
sent the pleasing features of greenhouse ownership and
discuss structural features these leaflets usually say too
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little about operation principles and details to be of much
help to the owner of any specific greenhouse. They are
good to have and to study but far more information than
they give is needed by the would-be or the actual owner.

At best greenhouse literature is meagre. The recently
published books which have come under my notice have
been disappointing in various ways. So far as I have been
able to discover there are no recent or available govern-
ment or experiment station bulletins on this subject, though
Farmers’ Bulletin 1318 of the Department of Agriculture is
well worth having. Two of the standard books, Greenkouse
Construction and Greenhouse Management by Professor
L. R. Taft, have long been out of print. Though written
in the late nineties they are well worth picking up at second-
hand book stores. Greenhouses, Their Construction and
Equipment by Professor W. J. Wright emphasizes con-
ditions at the time of its publication and is still available.
It also is well worth its price.

25
COLDFRAMES AND HOTBEDS

As the name implies, coldframes are sash-covered frames without
heat. The application of heat at once transforms them into hotbeds.
While coldframes can hardly be accorded the dignity of forcing struc-
tures, yet they play an important part in the protection of plants in
autumn and spring, as well as during the winter.
Lee C. CorseTT,
In Garden Farming.

IN no one direction has interest in gardening been so
characterized as in the increasing numbers of coldframes
and hotbeds employed by amateurs as well as commercial
men. Under modern construction, these adjuncts have many
striking advantages among which the following are sure to
make appeal.

By means of hotbeds (Fig. 38) plants of desired flower
and vegetable varieties may be started weeks or even months
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before they could be sown outdoors. Instead of relying upon
other sources for supplies of seedlings or potted plants,
one’s own seed may be started in the hotbed, pricked-out in
coldframes, inured to the weather (“hardened off”’) and when
outdoor conditions are favorable, transplanted to the garden.

By starting hardy perennials and biennials several weeks
before outdoor sowing would be safe the plants may often be

A
B

Fig. 36. Planks for hotbed frame. A, B, C, D, 12’ long, 2” thick; A, 6”
wide; others, 12” wide; AB, rear wall, C, front; DD and EE, ends to be
nailed together with cleats to make slope from rear to front. Saw D and E

on dotted lines. Bolt sides and ends to corner posts of 2” x4” scantling.
(See Fig. 37.)

made to bloom during the first season instead of having to
wait until the second year. Similarly cuttings of many peren-
nials, roses, and other flowering subjects may be started in a
hotbed and advanced by the same stages to the open ground.

The coldframe alone may likewise be used for slower-
rooting varieties. One great advantage of this practise is that
you may propagate a personal stock of favorite plants and
thus be sure that the young ones are true to name.
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With a hotbed or a coldframe the difficulties and disap-
pointments often incident to starting minute seeded plants
may be wholly avoided; for when a shower threatens the
beds may be protected by sash and the danger of washing out
or burying either the seeds or the seedlings in mud obviated.

Risks of starting tender subjects too early or too late out-
doors may be avoided. When seed of such varieties is sown
too early in the open the weather may be so cold and wet it
may decay or the seedlings be nipped by a tardy spring frost;
when too late, the plants may meet unfavorable summer con-

Fig. 37. Hotbed frame ready to assemble with corner posts and bolts.

ditions, develop poorly and perhaps be destroyed by an
autumn frost before they have reached desired development.
This is of special application to growing cantaloupes, cucum-
bers and watermelons, though it also includes other tender
plants such as tomato, eggplant, pepper, dahlia, canna and
geranium.

In localities where blight destroys watermelons, canta-
loupes and cucumbers, hotbeds and coldframes also enable
the gardener to avoid this disease or to ward off its effects until
after the fruits have been ripened; for by starting the plants
on inverted sods, in flower pots or other convenient recepta-
cles to favor transplanting they may be kept in the frames
and readily sprayed, dusted or fumigated to kill cucumber
beetles and squash bugs which not only feed on them but
spread blight infection from plant to plant.

Even when not growing plants, coldframes are admirable
for extending the ripening season of tomatoes that would
otherwise be spoiled by an early fall frost. The fruits that
show pink may be gathered when falling temperature threat-
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ens damage, placed on deep layers of straw in the frames and
covered with sash whenever the weather is wet or cold. The
rate of ripening may be accelerated to a week or so by keep-
ing the sash on the frames during the day, thus raising the
temperature; or it may be delayed by leaving them off when-
ever the weather will permit without risk of frost-bite. Thus
the tomato season may be extended to Thanksgiving Day or
even later. The frames may also be used to store such late
vegetables as celery, endive, cauliflower, Brussels sprouts
and witloof chicory (so-called “French endive’”) and for
carrying semi-hardy plants such as chrysanthemums over
winter.

In spite of such an array of advantages, many people hesi-
tate to have either a hotbed or a coldframe for fear their lack
of experience or their conditions may induce failure. If you
are one of these cast your fears aside, for in spite of both in-
experience and lack of ideal conditions thousands of other
novices have plunged and succeeded beyond their most san-
guine hopes. Of course, the nearer you can approach ideal
conditions the more likely are you to succeed. These are a
southern exposure (or next best a southeastern) and protec-
tion from high winds, especially from the north and the west,
by a windbreak such as woods, tall hedges, or buildings.

Modern, standard, commercial (3’x6”) sash and (6’x
12’) hotbed frames (Fig. 38) are made so accurately and of
such desirable materials (cypress or redwood), are so easy to
duplicate and cost so little that they should always be pre-
ferred to home-made ones. The 6’ x 12” frame is especially
desirable to start with because it is more convenient to oper-
ate (having a larger volume of air) than a smaller one. If de-
sired it may be divided by a partition across the middle so
half may be used as a coldframe and the other as a hotbed.
Being assembled by bolts and angle irons it may be readily
taken apart and stored flat or on end in small space or moved
from one property to another, thus appealing to renters.
While “knocked down” it may be easily cleaned and painted
and thus made to last for many years.

For a coldframe no excavation is usually made; for a hot-
bed the area to be excavated should be at least 6”” wider and
longer than the frame so there may be plenty of space for the
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foundation. This may be made of stone, brick, concrete or
2” planks, preferably of “pecky” cypress, when such are
available; otherwise clear cypress or some other wood that
resists decay—locust, cedar, chestnut. The foundation should
extend a few inches above the surface to increase the longevity
of the frame itself. A post is at each corner and at 4’ intervals
on the sides of all wooden foundation frames.

The depth of excavation will depend upon the climate; it
varies with the local frost line. From Maine to Minnesota
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Fig. 38. Construction of manure-heated hotbed.

and northward 24" to 30” is favored; in southeastern New
York, 18” to 24””; near Washington, 12””. In the South the
frame usually rests directly on the ground without excava-
tion or foundation frame.

Though all commercial sash are 3’ x 67, users have prefer-
ences and objections to various types. Some prefer light
weight styles because easier to handle than heavy ones;
others, the reverse because the frame, being sturdier, they
claim glass breakage is less. For this same reason many grow-
ers prefer sash with four rows of panes rather than three. But,
others point out, the three-row style casts less shadow.

Double glass sash have both proponents and opponents,
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the former claiming protection equivalent to straw mats
placed upon single glass sash, thus avoiding the work of lay-
ing and removing the mats (real work when wet or icy), giv-
ing the plants full sunlight and therefore better growing con-
ditions than under single glass sash.

Opponents object to the greater weight of double glass sash,
the 25% to 30% extra cost, the retention of moisture be-
tween the upper and the lower glass and consequently the
encouragement of decay. They also declare that the ac-
cumulation of dirt between the panes results in shade and
poorer growth of plants, and that all the advantages of
double glass may be gained without any of the disadvan-
tages by placing a second single glass sash on top of the
first during cold weather. In any case it is advisable in north-
ern localities to have protective mats (straw, burlap, felt or
other material) and often matched board shutters to place
over the sash when the weather is inclement, especially when
windy.

The only difference between a coldframe and a hotbed is
that heat in the former all comes from the sun. Hotbeds may
be heated in several different ways. Fermenting material,
especially fresh horse manure, though formerly popular is
objectionable because of its present day scarcity, high cost,
labor to prepare, short period of usefulness, fumes of fer-
mentation (especially of ammonia), and the excess of at-
tention as to ventilation that beds so heated require. It is in-
ferior to all other means of heating hotbeds.

During the past few years electricity as a source of heat
has been gaining rapidly in popularity because of its advan-
tages over all other methods. Where electric current is avail-
able only an “outlet” is needed—such as used for the
toaster. As proved by experiment stations (especially New
York, Oregon, Minnesota, and Missouri), by various or-
ganizations as well as by electrical apparatus manufacturers
(whose bulletins and advertising matter are available at lit-
tle or no cost) the electric hotbed is free from all the objec-
tions to fermenting materials and is superior to steam and hot
water. Among advantages thus determined the following are
outstanding:

Electricity costs less to operate than do steam and hot water
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(approximately 50 kilowatt-hours to the sash during the
growing season). It has probably longer life than either. When
properly installed with thermostatic control it is safe and easy
to operate, produces uniform heat at any desired tempera-
ture, demands a minimum of attention and eliminates the
difficulty and work of preparing manure.

For temporary (especially rented properties) its con-
venience, adaptability, and portability make special appeal.

A coldframe may be converted into a hotbed or vice versa
by merely turning a switch on or off. This saves time in start-
ing seedlings because, regardless of weather conditions seeds
may be sown later, seedlings grown faster and, thanks to the
thermostat, sturdier plants may be produced than by any
other system applicable to frames.

Electricity is clean and agreeable to work with and is al-
ways ready to use. As it may be turned on immediately after
installation it saves loss of time incident to the use of manure
whose heat must always be allowed to subside to less than
90° F. before seeds may be sown with safety. It is an econom-
ical substitute for manure when the cost of hauling and han-
dling are included.

A hotbed 6’ x 12 may be permanently electrified for about
$5.; a manure bed must be made and the manure paid for
fresh every year. Whereas an electrified bed may be heated
every day in the year, one can be warmed by manure during
only 6 to 8 weeks. When current is shut off a hotbed becomes
a coldframe, so no extra coldframes are needed for hardening-
off plants. Thus the work of shifting plants from one to the
other may be avoided. Coldframes may be kept from freezing
by hanging electric cables around the inside walls and turn-
ing on the current when needed.

Anybody can install an electrical heating system by attach-
ing the heating “elements” and the thermostat as shown in
Figure 39 and plugging to an outlet connected with the house
wiring system. Regulation of the heat is done automatically
by the thermostat which may be set to operate (shut off and
re-connect) the current at any desired temperature. At the
close of the season the system may be disconnected and
stored along with the sash and the frames until the following
spring.
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Without going into detail it may be said that one amateur
grew about 5,000 plants of 50 flower and vegetable varieties
at an operating cost of only $1.60 for current (the rate be-
ing 10%¢ a kilowatt hour). The bed was equipped with
wires, eight 25-watt vacuum bulbs and a thermostat for only
$5. and half a day’s time to install. The thermostat, set to
operate at 50° F., maintained a temperature within “safe
limits during sub-freezing weather,” part of the time 16° F.
above zero.

Hotbed heating by electricity is also done through thermal
cables, either strung around the walls, laid near, upon or be-
neath the soil surface, or as plates placed beneath separate
flats. Though styles of apparatus and application vary widely
and are annually being improved, all are more satisfactory
than manure, steam and hot water methods. Electricity has
also proved advantageous for heating propagation benches
and for forcing such vegetables as lettuce, tomatoes and
cucumbers. In short, its convenience, economy, cleanliness
and automatic control are what so strongly appeal to gar-
deners both amateur and professional, and account for its
rapidly increasing popularity.

Various methods of applying the heat have been tried in
several states but, so far as I know, not more than two had
been compared until T. M. Currence conducted experiments
with the four types illustrated in Figure 39 and detailed his
findings in Bulletin 239 of the Minnesota Experiment Sta-
tion. Among his conclusions the following have special signifi-
cance to the man who wants to use electricity for heating his
hotbeds or converting his coldframes into hotbeds. They are
also of particular value because of the rigorous climate of
the locality in which the work was done. This is far stronger
proof that electricity is safe to install where cold weather is
the rule than if the tests had been made farther south where
the winters and springs are less severe.

For these experiments the hotbeds were built of 1’ pine
boards entirely above ground on a southern exposure and
upon gravelly soil; they were lined with insulating material,
covered with a waterproofing compound, the outside with
roofing paper; in cold weather they were protected by 2"
felt mats. All were equipped with meters and thermostats to
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measure the current and regulate the temperature, respec-
tively.

Frame A was heated and lighted by four 100-watt Mazda
lamps attached to a %" pipe crosspiece about 12” above the
soil; each lamp had a 6" shallow cone reflector. In Frame B,
120’ of hotbed cable was placed in the soil to deliver 200
watts of heat and had 4 50-watt Mazda lamps suspended as
in Frame A. In Frame C, 60 of cable was placed 6’” below the
soil surface to deliver about 400 watts of heat, and a sup-
plementary 60’ as a precaution to produce additional heat
when necessary—though the occasion did not arise. In Frame
D, 60’ of cable was hung on the inside walls.

Efforts were made to adjust the thermostats so they would
operate in a range of 50 to 55° F. but sunshine and the dif-
ficulty of making them operate at the same temperature
caused—not serious—variations of the heat. During four
weeks of winter weather the differences in current cost were
not great.

The largest crops were grown in Frame A, doubtless be-
cause of the stimulating effect of the light. The temperature
in that frame averaged more than 3° lower than in any of the
others. Once when the temperature fell to 15° below zero the
lowest temperature in any of the frames was 38° above zero.
This indicates that when reasonable care is exercised in frame
construction and the use of mat protectors, each method of
applying current will protect plants from freezing. Frame D,
with coil above ground, used least current in the winter test
and produced better plants than did Frame C. Frame A pro-
duced somewhat uneven, rank growth. The unevenness could
probably be prevented by better distribution of the lights.
Combination of bottom and overhead heat was costly to
operate but the plants made good growth. Much difficulty was
found in regulating moisture in Frame C. When ventilation
in this frame was reduced to a minimum in cold weather,
moisture condensed on the glass and tended to keep the soil
surface wet, and when properly ventilated the soil dried out
rapidly, baked and current was wasted. Perhaps unfavorable
moisture conditions accounted for poor growth of plants in
this frame.

Each method has advantages and disadvantages for com-
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mercial use. Apparently bottom heat should be least costly
for seed germination; lights most desirable for rapid growth,
especially in cloudy weather; combination of these two will
supply widest range of adaptability; possibly best results
might be obtained by using bottom heat to germinate seeds,
and lights after the seedlings appear; 25-watt lamps, 4 to a
sash, give good distribution of light and tend to eliminate un-
even growth.

Lights would be desirable for beds smaller than 6’ x 6. To
reduce the watts of heat necessitates lengthening the heating
cable. Heating capacity of 200 watts would require 120’
of cable, a length cumbersome to install in small area.

Commercial trials in Minnesota summarized in the same
bulletin, supplement the findings in the above experiments by
the statements that electricity makes a saving of 2 weeks over
manure heated hotbeds; current used during the first month
was 30 kilowatt-hours a sash; at 3¢ a kilowatt-hour (the local
rate) the cost was 90¢ a sash in 2 cases (the third not com-
parable); all 3 growers plan to increase the number of their
electric hotbeds—a sure sign that they recognize the advan-
tages of electric hotbed heating.

26
SOILS AND THEIR CARE

A PERFECT soil is one which maintains a reserve supply of insoluble
food material that cannot be washed away; which produces enough
soluble material to feed the growing crop; which is so constituted that
it can supply sufficient water to the crop; which is capable of main-
taining the right temperature or of warming up quickly in the spring;
and which has a structure that permits of proper.root movement.
CHARLES W. STODDART,
In Chemistry of Agriculture.

IF you could start your farm on a piece of land with which
man has never interfered and from the start could work
as Nature does you could doubtless maintain fertility and
crop production indefinitely at a high standard. The prob-
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ability is, however, that the ground with which you have to
deal has been so injured by man’s abuse that its ability to
grow desirable plants is at a low ebb. This need not dis-
courage you because in a surprisingly short time you may
easily bring it back to its pristine condition and can even
improve on this to an astonishing degree.

Soils may be classified according to their principal com-
ponents—clay, sand and innumerable combinations of these
with vegetable matter (humus). Clay—blue, red or yellow
—though rich in various mineral elements is undesirable
without modification by the presence of the other two com-
ponents. It is sticky, hard to dig or plow, so dense that
water and air penetrate it with difficulty and its surface
bakes in dry sunny weather. Sand, the opposite extreme,
contains far less actual plant food material, allows water
to rush through, carrying with it and wasting soluble plant
food material added by nature or man. Combinations of
these extremes with vegetable matter form “loans” of many
grades popularly known as heavy clay loam, light clay
loam, sandy loam, etc.

Loams are more desirable for plant growing than are
either clay or sand because, on the one hand, they are
easier to work, more porous and less likely to bake than
clay and, on the other hand, are more retentive of moisture
and plant food than sand. When your soil happens to ap-
proach the characteristics of one or the other of these ex-
tremes modify it by adding the opposite extreme to it;
that is, “lighten” a clay by adding sand and make a sand
“heavier” by adding clay. With each class of soil it is easier
to increase the water-holding capacity by adding vegetable
matter through applications of manure or by plowing under
green manures or cover crops. (Chapter 29.)

Clay may also be lightened by plowing under a two-horse
load of fresh horse manure to each 2,500 square feet of
area in late fall, leaving the clods and furrows unbroken
just as turned up by the plow so frost will break them,
adding a 1” layer of sifted coal ashes during winter and,
in spring, giving a surface dressing of lime (about a pound
to 10 square feet, 250 to 300 pounds to the acre).

Texture is the principal characteristic that determines
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the value of a soil for trucking and strawberry growing.
This is mainly due to the size and the quantity of sand
particles. When coarse, the soil is “quick’ because it drains
rapidly, warms up quickly and permits early sowing. Such
soils are warm all season long and thus favor early crop
maturity. Because of their open texture they require large
quantities of humus, lavish feeding and irrigation.

Medium sandy loams are not quite so early but retain
water and plant food better and are more productive. Fine
sandy loams, though later than the preceding are usually
best for summer vegetables and strawberries. For latest
crops silty and clayey loams are often most valuable of all.
Their fertility is also more easily and economically main-
tained.

If your money crops are to be largely vegetables and
strawberries, as they should be, you will do well to re-
member that sandy loams have the following merits: Earli-
ness and warmness especially in spring, earliness of tillage
in spring and lateness in autumn, earliness of tillage after
rains, quickness of fertilizer action, economical cost of til-
lage, ease of transplanting in them, facility of root crop
harvest, smoothness of root crops, ease of cleaning and
preparing root crops for sale, relatively less compaction of
soil during harvest, particularly when the soil is wet and
adaptability to efficient overhead irrigation.

Humus is the residue of decomposed organic matter
(principally vegetable) contained in the soil. It is of great
importance to the fertility of soils because it increases
water-absorbing and retaining power, lessens soil tenacity,
increases heat absorption of the sun’s rays, seizes, holds,
and develops plant food from the air and the mineral com-
pounds of the soil, supports the life of creatures (including
worms, grubs and bacteria) that live in and modify the
soil, adds its elements to the supply of plant food, and on
all these scores aids plant nutrition.

Nature supplies her soils with humus by the decay of
fallen leaves, branches and the manures and dead bodies of
animals of all kinds. When we upset her methods by cul-
tivation we must supply humus in some other way or our
soil will be so impoverished she cannot grow good plants
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for us. We can supply the loss of humus by liberal dressings
of manure, muck, peat, leaf mold or other vegetable ma-
terial or by growing green manures. (Chapter 29.)

When leaves and other forest litter decay they become
“leaf mold,” a material highly valued by flower growers
but, as a rule, not so much by vegetable growers and
farmers. The annual deposit of leaves (“needles”) and
other waste in populous pine woods is about a ton and in
hardwoods probably twice as much to the acre. Not only does
this gradually change to humus but it adds appreciable quan-
tities of plant food to the soil.

In the 1928 Department of Agriculture Year Book,
W. R. Mattoon gives the analysis of a ton as including
12.1 pounds of ammonia, 2.8 of phosphoric acid and 3.9 of
potash. At an average of 1 pound of “dry matter” to the
square foot, an acre (minus the area occupied by tree
trunks) would contain at least 18 tons which, at the above
figures and at prevailing prices, would be worth $39.20 for
ammonia, $2.52 for phosphoric acid and $4.21 for potash,
a total of $43.93.

Mr. Mattoon also reports that a farmer who applied the
rakings of one acre of heavy oak woods to an acre of field
crop land during 3 years secured yields of corn and cotton
which increased his returns by an annual average of $16.15
over a similar acre not so treated.

Though these fertilizer and return figures are impressive
they do not tell the whole story because leaf mold is noted
for its high water-holding properties. When added to soil
it acts as a sponge—absorbs rainfall, checks downward
seepage, and yields moisture during long periods to plant
roots. For these reasons, where it can be obtained at little
or no cost but the gathering, it is valuable to use as bed-
ding or litter in stables and poultry houses, as mulching
material for strawberries and bush fruits, as a supplemental
manure or as a source of humus in compost piles.

In a sketchy way the following paragraphs suggest how
color may help even a novice to appraise the crop-raising
value of soils.

Color has long been relied upon as an index of soil value
for crop production. In a general way it proves the presence
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or absence of desirable and undesirable compounds and also
suggests the composition of the most important soil ingre-
dient, the clay. However, color, per se, is of small impor-
tance; though dark colored soils, especially black ones,
when well drained, absorb larger proportions of sun heat than
do light colored ones. (Chapter 18.) Hence, dark colored,
well drained soils are earlier than light ones of otherwise
similar composition and texture.

Though color differences of soils are due to differences of
components it is not true that darker colored soils contain
larger quantities of coloring matter than do light ones.
Composition and combination account for many variations.
Usually a black soil is rich and a dark soil productive in
ratio to its darkness but black color is due to combinations
of organic matter and lime, even in small amount (often
less than 2% of lime).

Brown color generally indicates soil acidity, due to the
presence of iron oxide. In such soils the organic matter,
even though abundant, is not saturated with lime. When
iron oxide is in the “free’” state the soil is usually yellow
when the quantity is small or red when it is large. However,
the color is not primarily dependent upon the amount of
oxide because the quantity of this material is fairly uniform
in the clay of the surface soil, regardless of color. Clay,
the finest divided material of soils, is formed by rock
weathering. Its composition therefore varies with the nature
of the original rocks. Red and brown soils are highly
valued, less because of their iron oxide than because of
their condition which this material (and color) indicate.
For it suggests good drainage and other favorable growth
conditions and proves the presence of abundant material
which will both supply and retain plant food.

White and light colored soils are deficient in important
components—organic matter and clay—and contain excess
of sand. Hence they cannot absorb and retain water but
permit such rapid drainage that the soluble components of
manures and fertilizers rapidly disappear and are wasted in
the drainage.

Where light colored spots appear in dark colored soils
they prove that the soil there was water-logged and that
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the lime, organic matter, manganese, iron oxide and phos-
phoric acid have been leached out.

M. S. Anderson, chief chemist of the Bureau of Chem-
istry and Soils, has so strikingly presented certain functions
of soils that I am somewhat condensing his article in the
1930 Year Book of the Department of Agriculture as
follows:

Nature hoards some of her assets in an almost miserly
manner. Even plant food may be kept in such closed vaults
as to be only a long-time investment, bearing a very low
rate of interest. Some of the coarser soil mineral grains may
contain large potential supplies of fertilizing elements and
yet the soil be of low fertility because of their lack of avail-
ability. Apparently little can be done to release them.

Another class or condition of plant food serves as a sav-
ings bank, whose deposits are subject to the “drafts” of a
crop whether for the present or the future. The ‘“colloidal
material” (finely decomposed rock fragments combined
with organic matter) appears to offer such banking fa-
cilities. It makes up the greater part of the clay in soils and
differs otherwise from the coarser mineral grains than in
particle size, besides its marked influence on the physical
behavior of soil, its ability to serve as a plant food deposi-
tory is most marked. Yet even its presence does not insure
a rich plant food deposit. Its character varies widely, being
the resultant of parent rock material, climate and vegeta-
tion. In the main, though sometimes badly impoverished by
Nature, it is the soil’s most valuable asset. Moreover, it is
the plant food asset over which the grower has the greatest
control. Little can be done significantly to alter the quantity
of colloid in the soil, but much can be done to maintain or
improve its quality.

A bank deposit can not be indefinitely drawn upon with-
out making deposits to the credit of the account. Colloid
material is the agency through which such credit may be
effectively restored to the soil. This is possible because of
the great holding power of the soil colloids for mineral
constituents, apparently both mineral and organic portions
of the colloid. When plant foods are added as fertilizers
only part of the water-soluble material added may be taken
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up immediately by the crop. The rest may be held by the
colloids in such a way that loss by drainage is slight. Thus
the crop of a later season may share in the benefits, and
the balance not used may accrue to the credit of plant food.

Not all plant food of soil colloids is “subject to check”
by growing plants; some is “on time deposit,” so additional
requirements must be met before it is available for use.
Organic matter often serves in this capacity. In addition
to serving other beneficial purposes, it is a source of readily
available plant food. Recent investigations have emphasized
the availability of its plant-food constituents and its rela-
tively high capacity for retaining plant food as compared
with the mineral portion of the colloids of less fertile soils.
Regardless of the kind of mineral colloid each load of
manure added and each crop residue turned under becomes
a “credit slip” to the plant-food account.

If a soil has a very low colloid content, as in the case of
very sandy soils, banking facilities are not at hand, and
valuable plant food may be lost. Even organic matter may
be rapidly decomposed and much of its value washed away.
Nitrates especially are leached out in the drainage water.
Under such conditions plants must be fed in a hand-to-
mouth manner without the expectancy of building a bank
account for the future.

It is extremely difficult under certain conditions to build
up the fertility of sandy soils, or even of some soils of finer
texture containing certain kinds of colloidal material, be-
yond the necessities of a single season. Such soils for profit-
able use require frequent additions of quickly available
plant food. Any attempt to treat them as store houses of
plant food as in the case of most medium and heavy soils
is likely to mean plant food wasted.

The loss of soil fertility due to sheet erosion is probably
far greater than from gullying. Through it a thin layer of
the most fertile soil is removed from the surface with each
heavy rain. Because the material is thus removed gradually
and because subsequent cultivation destroys all evidence of
the erosion, the ill effects often go more or less unnoticed
until after much damage has been done.

It has been shown by the experiments of R. I. Throck-
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morton and F. L. Duley of the Kansas Experiment Station
(Bulletin 260) that sheet erosion is greatly reduced when
the land is kept covered with a crop as much of the time as
possible. By using a cropping system that provides for a
crop on the land most of the time, or at least during the
seasons when the greatest erosion is likely to occur, much
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can be done to reduce the disastrous effects of sheet erosion.
Cropping systems differ widely as to the time the land is
covered with a crop.

Some crops give more effective protection than do others.
(Fig. 40.) Small grain crops hold the soil far better than
corn or other cultivated crops. Red clover forms a sod and
protects the land more effectively than a crop like soy beans
and thus gives not only more efficient but more extended
protection from washing. Sweet clover or alfalfa used in the
cropping system gives much the same protection as red
clover.

On steepest lands, permanent grass pastures or meadows
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should be used as much as possible since they form the
most effective protection against erosion. The less sloping
ground should be grown to small grain or kept in such
rotations that the land will be protected by a crop at least
three-fourths of the time. It is only on relatively level up-
land or bottom land that cultivated crops can be grown
more or less constantly without serious loss from erosion.
Even in such cases the land should be rotated with other
crops since continuous cropping is seldom the best practise
on any soil.

27
MANURES

It 15 the first business of the farmer to reduce the fertility of the soil,
by removing the largest crops of which the soil is capable; but ultimate
failure results for the land owner unless provision is made for restor-
ing and maintaining productiveness. Every land owner should adopt for
his land a system of farming that is permanent,—a system under which
the land becomes better rather than poorer.
CyriL G. Hopkins,
In Soil Fertility and Permanent Agriculture.

NQUESTIONABLY, the best of all fertilizers is stable
manure because as it decays it supplies not only all its
mineral elements but nitrogen and humus. It is in partially
digested form and is full of micro-organisms which help to
unlock other plant food held in the mineral compounds of
the soil. Unfortunately it is scarcer and more costly than be-
fore the days of autos and tractors, though, for small garden
work, it may be had in dried, pulverized form through garden
supply stores or direct from the manufacturers.

Though drying concentrates these manures and kills the
weed seeds most of them contain, it also destroys the bac-
teria contained in the fresh product, but this loss is offset
by the almost odorlessness and convenience of applying the
dried product.

Soils fertilized by manures and other natural products
will grow better crops than those enriched with chemical
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fertilizers, unless these latter are supplemented by humus
supplied in some way. But this remark must not be taken
as condemning chemical fertilizers. (Chapter 28.)

Whether manure shall be applied while fresh, after rot-
ting or in compost will depend upon various considerations.
When the aim is to improve the physical condition of a
heavy clay soil fresh manure will give best results, espe-
cially when plowed or dug under during autumn. It gen-
erally decays before spring and as it does its products of
decomposition dissolve hitherto insoluble soil minerals.
When the aim is to improve the physical condition of light,
sandy soils well decayed manure applied in spring will give
best results because its plant foods are more quickly avail-
able than those of fresh manure.

Decomposition is slow in heavy soils because the entrance
of air and water is slower than in light ones. Hence in heavy
soil no effect may be noticed for a year but the effects will
last longer when they do start because there is less loss of
plant food by leaching than in light sandy soils. Unless the
season is dry and the supply of moisture scanty the plant
food in fresh manures applied to sandy soils becomes avail-
able about as fast as the plants can take it up. If well de-
cayed manure is applied to them its nitrogenous compounds
may be washed out of the soil before the plants can utilize
them. Clay soils do not waste food in this way but absorb
and retain it. So though they require more work to get them
in condition they are usually well worth the efforts made
toward their improvement.

For ordinary vegetable crops a 2-horse load of manure to
2,500 square feet (50”x 50’) is a liberal amount, though
half this quantity will give fair results and twice as much
will be best for crops grown for their foliage or stems—
celery, spinach, cabbage, cauliflower, etc.

Always fresh and rotted manure should be applied to the
surface before digging or plowing; dried, pulverized ma-
nures afterwards and then thoroughly raked or harrowed in
the surface inch or so of soil. Liberal dressings of dried
manures are: Sheep, 100 pounds to 1,000 square feet;
poultry and pigeon, 75 pounds; horse, 100 to 150, cow,
150 to 200.
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The crude materials upon which bacteria work consist
of dead organic matter such as plant roots, leaves, stems,
animal wastes and the bodies of dead animals. Higher plants
cannot use these materials in their crude form; only after
they have been converted into nitrates and other compounds
as the final products of decay or their demolition by worms,
bugs, molds, yeasts, bacteria and other forms of life, all of
which play their parts in the process. When the quantity
of crude material is abundant nitrate formation may be so
great as to exceed the need of the growing crop; when
deficient the crop may use it more rapidly than it is made
and may even suffer because of this lack. To prevent such
unfavorable results either nitrate must be supplied as fer-
tilizer or the quantity of crude material in the soil must be
increased.

As nitrates are developed from ammonia in the soil, ap-
plications of ammonium salts such as sulfate are often made
—at the risk of making the soil more or less acid, unless
lime is also added to neutralize the acid. When rotted ma-
nure is available it is better than ammonium salts because
it supplies not only ammonia but considerable organic mat-
ter for the bacteria to work upon and for a much longer
time. But as manure is scarce and often costly, green ma-
nures, especially legumes, are more available, cheaper and,
when abundant, even more lasting in their effects. (Chapter
29.)

Unless soil conditions are favorable to decay—warm,
moist and aérated—action will be slow. The physical con-
dition of the soil must, therefore, be made favorable by
such processes as plowing, harrowing and, where feasible
and necessary, by irrigation. Organic matter such as ma-
nure and green manure plowed under when mature (as in
straw and corn stalks) or when the soil is dry will decay
much less quickly than if it is succulent and when the soil
is warm and moist.

Until recently market gardeners near large cities usually
considered 10 to 20 tons of stable manure to the acre an-
nually necessary to produce good vegetables. Whether more
or less would be profitable has been mainly guesswork,
especially since the auto is steadily lessening supplies and
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increasing prices. Experience has suggested that though
yields were increased they did not always pay, also that
under certain conditions moderate applications of com-
mercial fertilizer paid better than did larger ones. How-
ever, as such cases were unrelated they were unconvincing;
so the Maryland Experiment Station undertook a series of
comparative experiments with six leading truck crops (cab-
bage, potatoes, spinach, corn, tomatoes and peas) on a silt-
loam soil of fairly good fertility underlaid with clay to de-
termine if possible the profitable amounts of manure and
fertilizers necessary to maintain fertility. After 13 years
T. H. White and V. R. Boswell have tabulated and detailed
results in bulletin 309 from which the following specially
significant statements are quoted:

All treatments were beneficial insofar as yield is con-
cerned, varying from a mean percentage increase of 123%
for 500 pounds of fertilizer up to 312% for 6 tons of ma-
nure plus 750 pounds of fertilizer. Eight tons of manure
yielded 19.3% more than four tons; 12 tons yielded 13.9%
more than 8 tons and 37.08% more than 4 tons, the lower
yield being taken as 100% in each case of these compari-
sons. Considering the increasing applications . . . succes-
sively larger applications gave successively, although not
proportionately, larger yields. But such increases are not al-
ways accompanied by greater profits.

Applications tended not only to maintain but increase
productivity. Though chemical fertilzers alone, without ad-
dition of organic matter, seemed to maintain or even in-
crease productivity, actually considerable amounts of crop
residues and green manure crops of weeds were plowed
under. It is questionable whether fertilizer alone would have
given such results on a lighter soil or under management in
which no appreciable amount of organic matter was turned
under.

Because of the scarcity and high price of manure it is
necessary to depend on other materials to a large extent to
maintain high yields. The experiments show that there was
no significant difference in yield between 4 tons of manure
vs. 500 pounds of fertilizer; between 8 tons of manure vs.
1,000 pounds of fertilizer; between 12 tons of manure vs
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1,500 pounds of fertilizer; 2 tons plus 250 pounds fer-
tilizer vs 8 tons manure; 2 tons plus 250 pounds vs 12 tons
manure; 2 tons plus 250 pounds vs 1,000 pounds fertilizer;
4 tons plus 500 pounds vs 12 tons manure; or 4 tons plus
500 pounds vs 1,500 pounds fertilizer.

These results strongly emphasize the fact that under the
conditions of the experiment: 1, Commercial fertilizers main-
tain yields as well as light to medium applications of ma-
nure and, 2, light applications of manure plus fertilizer are
as effective as medium applications of manure alone or of
fairly heavy applications of fertilizer alone. Furthermore,
it was proved that certain manure-fertilizer combinations
are superior to single treatments; for instance, 2 tons ma-
nure plus 250 pounds fertilizer yielded 33.19% more than
4 tons manure alone; 2 tons plus 250 pounds fertilizer
yielded 38.50% more than 500 pounds fertilizer alone; 4
tons plus 500 pounds yielded 36.4% more than 8 tons alone;
4 tons plus 500 pounds yielded 19.17% more than 1,000
pounds fertilizer alone; 6 tons plus 750 pounds fertilizer
yielded 32.8% more than 12 tons alone; 6 tons plus 750
pounds yielded 19.36% more than 1,500 pounds of fer-
tilizer alone.

In emphasizing these results it must be remembered that
the soil is a silty loam of fairly good native fertility and
that the crop residues and some weed growth were turned
under annually on all plots. The same amounts of manure
might prove relatively more important on soils especially
low in organic matter to which no plant residues were
added.

After all, the experimenters conclude, the grower is in-
terested in yields insofar as they increase his money (net)
returns. They remark that the data show that manure pro-
duces desired yields, but does so at high cost if it must
be bought. If manure is available at low cost, or produced
on the farm, there is no question as to its value. If it must
be bought at a high price and hauled a considerable dis-
tance, it appears that under conditions similar to those
described, it can be replaced more profitably by crop re-
sidues and commercial fertilizers. To these may also be
added green manures and cover crops. (See Chapter 29.)



COMMERCIAL FERTILIZERS 159

28
COMMERCIAL FERTILIZERS

THE farmer . . . is often inclined to pay little attention to the forms
in which the fertilizing elements are applied, even though he may
employ sufficient quantities of a given mixed fertilizer to supply the
proper quota of each element. As a matter of fact, the selection of a
proper form or forms in which to supply the needed plant foods will,
in many cases, determine the success of the application of a given
formula to the crop. Too much care and attention cannot be given to
this important question.
WiLLiam S. MVERs,
In Food for Plants.

IN soils that have long been cultivated, especially in those

which have been mismanaged, one or more of three or four
essential elements of plant nutrition may be deficient. Hence
we must resort to commercial fertilizers to supply the needs
of cur crops.

Commercial fertilizers are of two classes; organic (of
vegetable and animal origin) and inorganic (of mineral
origin). The former, which include manures, play their
chief role in improving the physical condition of the soil,
though they also supply important amounts of plant food;
the latter play less important or (some of them even nega-
tive) physical roles, but are useful for their plant foods. The
former have the advantage of ready conversion into avail-
able plant foods and of harmlessness to foliage upon which
they fall. Some of their characteristics are as follows:

Dried blood, dried fish and cottonseed meal are all rich
in nitrogen but also contain more or less potash and phos-
phoric acid; ground bone, chiefly noted for its phosphorus,
also contains more or less nitrogen and potash; tankage,
also noted for its phosphorus, but varying considerably in
the amounts because of different materials from which
made—fish, garbage, sewage, etc.—also contains potash and
nitrogen.

The plant food most likely to be lacking in the soil, nitro-
gen, is the growth maker. Though it is only one of the
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essential elements of plant growth it is of special impor-
tance because its compounds are deficient in most soils,
costly to buy, easily lost by drainage, and yet easy to re-
place by inexpensive methods. It constitutes about 80% of
the air, but not until it becomes combined with other ele-
ments in such forms as ammonia and nitrates can most
cultivated plants use it. Most of these combined forms, to-
gether with varying quantities of other combinations in
organic compounds, are formed in the upper layers of the
soil where plant and animal wastes accumulate. Such sup-
plies are reduced more or less rapidly by cultivation, mis-
management, seepage to lower levels, and by escape into
the air in gaseous forms.

In the presence of sunlight and when supplied with water,
plants are able to get all their necessary plant food except
nitrogen from the air and the soil. But without nitrogen
they can neither grow nor even live. Growth, repair and
reproduction are all directly or indirectly dependent upon
nitrogen. One of the best indexes of its quantity in the soil
is the character of the foliage. When this is lush and dark
green the supply is ample or even excessive; when puny
and yellowish, it is deficient. Rank stems and leaves are
more susceptible to disease, slower to reach maturity and
less hardy than those of only moderate growth.

The reason why nitrogen is often lacking in soils is that,
being highly soluble, it is readily washed out of the soil
and lost in the drainage water. Hence it is best applied in
frequent but small doses during the first half of the grow-
ing period of the crop to be fertilized by it, never late in
the growing season of shrubs and trees because this would
probably result in sappy growth that might not ripen before
winter and would probably be killed by freezing weather.

In addition to the supplies from manure and other or-
ganic materials, nitrogen is obtained in several chemical
forms of which nitrate of soda and sulfate of ammonia are
best known. The former, which contains about 15% nitro-
gen is quickly available to plants because of its ready solu-
bility; hence it should be applied only in small doses at a
time but repeated at intervals of two to four weeks; the
latter, which contains about 20% nitrogen, is less quickly
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dissolved and is ‘“fixed” or “held” much better in the soil
so is less likely to be lost by leaching. It is therefore of
special value in sandy and other light soils and in wet
seasons under which conditions nitrate of soda would be
quickly lost.

Nitrate of soda tends to make and maintain soils in neu-
tral or alkaline condition—favorable to vegetables and
most ornamental plants; sulfate of ammonia tends to make
soil acid and therefore unfavorable to these plants but
favorable to blueberries, rhododendrons and various other
acid-tolerant plants. The acid reaction of this fertilizer may
be neutralized by applications of wood ashes or lime.
(Chapter 30.)

Potash, the fiber maker, is often lacking in sandy soils
and in soils which have grown root crops (turnips, carrots,
beets, parsnips, etc.) for several to many years without its
adequate replacement in fertilizers or manures. When defi-
cient the stems and branches of plants are weak and spin-
dling and easily broken by wind.

Potash is obtainable from four main sources—wood ashes
(about 4% ), muriate of potash (50%), sulfate of potash
(48%) and kainit (12% to 16% ). Ashes contain all the
mineral elements of the plants burned to make them. In
order to be most useful they must be stored and applied
dry. It will usually not pay to buy them but it will pay to
use what supplies are made on one’s own place, dusting the
material on the ground anywhere plants are to grow.

Reliance for a potash supply should be placed on the
muriate or the sulfate (the former preferred) because these
are high grade so need be bought and applied in only small
amounts. Potash is not washed out of the soil in the drain-
age water but fixed or held by various materials in the
ground. It may therefore be applied at any time of year
when the ground is not frozen.

Phosphorus, the ripener, causes fruit and seed to ripen
well. When lacking in the soil, crops may be slow to mature
or may fail altogether. It is usually applied as superphos-
phate, basic (or Thomas) slag or pulverized phosphate rock
(“floats”).

Though superphosphate (formerly called acid phosphate)
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has long been the leading phosphate fertilizer of America
it is open to the objection that its analysis (17 to 20% of
available phosphoric acid) is too low to meet the increasing
demand for higher grade fertilizer mixtures; moreover, in
humid weather it tends to cake because of its absorption of
moisture from the air.

To offset these objections, manufacturers of mixed fer-
tilizers add one or another of several concentrated materials
to their goods. Doubtless the most popular of these is
double superphosphate which is often marketed as “triple
superphosphate” and “treble superphosphate.”

In physical properties and effects double superphosphate
is on a par with the best of other concentrated inorganic
fertilizers such as nitrate of potash, phosphates of am-
monium and potassium. When properly prepared it neither
absorbs moisture, cakes in storage nor becomes sticky even
in humid air. Hence it enhances the drilling properties of
fertilizer mixtures to which it is added and therefore makes
them flow more freely through fertilizer drills.

Its solubility in water being only a tenth as great as other
concentrated phosphate fertilizers is of great advantage be-
cause it is far less likely to burn the crops to which it is
applied. Burning is due to highly concentrated solutions of
soluble salts either upon the foliage or in the soil. When it
replaces superhposphate in mixtures no undesirable me-
chanical or physical changes occur. However, one caution
is necessary: it should not be mixed with excessive amounts
of lime, ground limestone, cyanamid, or other materials
rich in lime. When mixed with potash or ammonia or other
soluble sulfates a chemical reaction occurs and results in
more or less caking, but when this has completed itself the
mixture is readily pulverized without recurrence of caking.

Before applying any of these fertilizers it is advisable to
know which one is needed and which not; for thus we may
avoid wasting materials and money. The simplest way to
do this is to divide the garden into strips of at least 10 feet
width at right angles to its length and sow only one unmixed
fertilizer on each alternate strip, leaving the others un-
fertilized. Then sow crops lengthwise of the garden so as
to cross the strips. (Fig. 41.) When the crops grow the
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differences of development will suggest what plant foods
are lacking in the soil and therefore what ones to supply.
As already noted yellowish foliage will indicate shortage of
nitrogen; weak stems, lack of potash; and poor ripening of
fruit and seed, lack of phosphorus.

There should be at least five strips, one to test the need
for nitrogen, another for potash and a third for phosphorus
with blank, unfertilized strips between. Perhaps the best
fertilizers to apply in the experiment are nitrate of soda for
nitrogen; superphosphate for phosphorus and muriate of
potash for potash. When enough space is available other
strips may be added as follows: Sulfate of ammonia and
sulfate of potash with unfertilized strips between. If desired,
combinations of two or even three of these five fertilizers
may be made thus: Nitrate of soda and superphosphate;
nitrate of soda and muriate of potash; superphosphate and
muriate of potash, etc., but not two of the same kind such
as nitrate of soda and sulfate of ammonia or muriate of
potash and sulfate of potash.

It is not considered advisable to divide complete * fer-
tilizers into successional applications because abundant ex-
periments have proved that the best time to apply potash
and phosphoric acid is shortly before seed is sown or plants
transplanted. Spinach, lettuce, celery, cabbage, caulifiower
and other leafy vegetables are generally stimulated by top
dressings of quickly available nitrogenous fertilizers, espe-
cially during chilly, wet spells when the rate of growth is
slow.

Vegetables whose fruits are the parts wanted—melons,
cucumbers, eggplants and tomatoes—are often helped by
an application of nitrate of soda just as the first flower
buds develop. Root crops do not respond so strikingly to
surface applications, doubtless because they forage more
deeply than do the other crops mentioned. Top dressings
usually range from 150 to 300 pounds to the acre, the lower
amount being applied, generally, all at one time, the larger
in two dressings. In cases of larger total applications it is
advisable to make fractional ones at 2-week intervals.

* “Complete” fertilizers are “mixed goods” in which all three elements,
nitrogen, potash and phosphorus, are included.



COMMERCIAL FERTILIZERS 165

A good general formula for an ordinary fertile soil well
managed as already explained is made of high grade ma-
terials, in percents, as follows: Nitrate of soda, 5% sulfate
of ammonia, 10%; dried blood, 15%; muriate of potash
(or sulfate), 15%; superphosphate or ground bone, 55%,
(the former preferred where quick availability is desired,
the latter where a long effect is wanted). Its application
should be followed in the vegetable garden by one to three
surface dressings of nitrate of soda at intervals of three or
four weeks.

Fertilizer efficiency may be increased by assuring uni-
formity of distribution, placing it where it will be of greatest
service to the seeds or plants without risk of burning to
roots, and by using the best available fertilizers.

Though fertilizer distributing machines are time and
labor savers they often fail to apply at least some kinds of
fertilizer evenly—too little resulting in insufficiently fed
plants; too much in burning and killing. Such irregularity
may be due to inefficiency of the machine, either because of
poor design or working parts, to improper mixing or segre-
gation of the ingredients, to stickiness, caking, moisture
absorption or other cause that interferes with drillability.

Separation or segregation in mixtures may be due to size
or to the specific gravity of the individual grains, the rate
and amount varying with the materials. Granular and dry
materials drill much better than damp and finely pulverized
ones. Deliquescent materials—those that, like nitrate of
soda, absorb moisture from the air—become caky or sticky
so that their drillability may vary from day to day and
thus necessitate frequent adjustment of the drill.

Numerous experiments have proved that fertilizer gives
best results when placed more or less locally to the seeds or
plants rather than scattered promiscuously over the sur-
face, but that this distance should be relatively distant, not
in contact with the seed or plants.

Other experiments have proved that granulating both
soluble and insoluble fertilizers not only improves drill-
ability by reducing the tendency to cake and become sticky
but prevents segregation of the ingredients.

The only way to judge the value of a commercial brand
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of fertilizer is by its content of actual plant food. The laws
of most states require that guaranteed analyses appear on
the packages. When these are taken as the basis of cal-
culation the values of various fertilizers can be determined
and comparisons made to see which are the best ones to
buy. Such calculations will usually show that pound for
pound the concentrated or so-called high grade fertilizers,
though naturally higher priced, are the more economical
to buy, first because they contain larger percentages of the
various plant foods and second because freight, cartage and
application cost less for the smaller weights of material
need be handled to obtain given quantities of plant food.
Concentrated fertilizers and proprietary brands, espe-
cially the new synthetic nitrogen products, must be applied
to soils with more caution than the low grade goods. In no
case should the manufacturer’s recommendations be ex-
ceeded because these may be taken as maximum safe quan-
tities. In order to avoid injury it will be advisable to apply
less than the makers advise so as to be on the safe side.

29
GREEN MANURES AND COVER CROPS

A COVER crop is not a crop at all in the sense that it is to be removed
from the land like grain or forage; neither should it be confused with
a permanent sod of grass. The growing of cover crops in the late
summer and fall presupposes some sort of cultivation during the spring
and early summer.
ALBERT E. WILKINSON,
In The Apple.

GREEN manures are crops grown solely for the improve-
ment of the soil. When sown toward the close of the
season, either alone or among other crops as these are ap-
proaching maturity, they are often called cover crops be-
cause they are intended to cover the ground during winter
and thus prevent loss of plant food through washing over
the surface (“sheet erosion”) or by seepage to lower levels
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and drainage. In the latter cases they are always dug or
plowed under in early spring before they have made much
growth. Otherwise they might become so woody they might
decay slowly and thus, for a time, be a detriment to the soil.

Plants used for green manures are of two classes: Nitro-
gen gatherers, those that work over atmospheric nitrogen
from the air in the soil; and nitrogen consumers, those that
cannot perform this function but use what nitrogenous
compounds are already in the soil. The former are generally
the most important because they increase the supply of this
essential element of plant growth—the most expensive to
buy and the one most easily lost from the soil.

The principal nitrogen-gathering crops are clovers,
vetches, peas, cowpeas, and soy beans; the consumers, buck-
wheat, rye, cowhorn and common turnips, and Dwarf Essex
rape. When the former are dug or plowed under they add
important quantities of nitrogenous material to the soil as
well as other organic compounds; when the latter are
similarly treated they add no plant food but what they took
up from the soil—no nitrogen but what they were able to
save from loss.

Often these crops are sown together with one or more of
the first group so as both to save nitrogenous compounds
already in the soil and to manufacture new supplies. One
of the favorite combinations is rye and winter vetch; an-
other buckweat and crimson clover. Sometimes all four of
these are sown together in July after an early vegetable
crop has been harvested, or even while the crop is still oc-
cupying the ground. In the former case the ground is dug
or plowed and made fine before sowing; in the latter only
the surface is made loose by a cultivator and the seed sown
either broadcast or in drills between the rows of standing
crops. Though buckwheat plants are killed by the first
frost and though winter may kill crimson clover the veg-
etable matter these crops develop will be just as good as if
alive when turned under. Rye and vetch which will prob-
ably live through the winter must be dug or plowed under
before they get 8 high or the job will be difficult and the
effects may not be as good as if the plants were more suc-
culent.
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When fresh or rotted manure is available it is highly ad-
vantageous to apply liberally just before a cover crop or a
green manure crop is turned under because the bacteria
these contain will help to break down the buried plants and
thus make their plant food material more quickly available
to the succeeding crops.

A green manure is measured for efficiency by its effect
on the crops that follow. However, a failure should not al-
ways be laid to the crop since any one of many factors may
be influential in the decomposition of the buried plants. For
instance, most soil bacteria require a temperature of at
least 65°F. to work properly. In spring the soil is usually
too cold for their rapid work. Shortage of water in the soil
also slows or even stops their action. Under most favorable
conditions succulent green manures decompose in about a
week but under lower temperatures and less moisture twice
as long or longer.

Decomposition of green manure converts much of the
plant matter into carbon dioxide which either passes into
the air as such or combines with water in the soil to form
carbonic acid. This acid converts more or less various
soil minerals into forms which plants can utilize or
which pass out of the soil in the drainage. Other parts of
the green manures are converted into ammonia which re-
mains in the soil and through bacterial action is converted
into nitrates. Hence the larger the percentage of nitrogen in
the plants buried the greater will be the quantity of nitrates.
Hence also the high value of legumes—clovers, vetches, etc.
Conversely, when the content of nitrogen is low (as in rye)
the bacteria may use all of it for their growth. However,
when these die and decay they give this nitrogen back to
the soil.

When the quantity of nitrogen is very low, as in straw,
harmful effects may result from an application because the
bacteria may take their nitrogen from the soil and actually
compete with the crop plants being grown.

During winter nitrate formation practically ceases, in
early spring while the ground is cold and wet action is slow
but during summer, provided the soil is moist, formation is
greatest. From this it is evident that under ordinary condi-
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tions losses are greatest while the ground is wet and bare
during late fall, winter and early spring; least during sum-
mer when it is dry and also when liberally covered with a
growing crop.

This indicates that in order to prevent losses of nitrates
by seepage the management of the soil must be such as to
prevent the accumulation of nitrates during summer and
early autumn. One way to do this is to plan the crop rota-
tion so that one will be in active growth while, or soon after,
nitrate formation is most active. Should it not be convenient
or profitable to do this with a “money crop,” then a green
manure or a cover crop may be added to the rotation so as
to keep the surface covered with verdure. Such a crop will
not only utilize the nitrates as formed or soon after and
produce a lush growth, but will prevent their losses in drain-
age water.

Choice of crop will depend upon the time of year when
the money crops will reach harvesting development. Some
kinds such as cowpeas and buckwheat require warm or hot
weather for their development and are tender to frost;
others such as rye and winter vetch need cool weather and
are resistant to frost damage. The time to sow need not
necessarily be after the money crop has been harvested; it
need not be postponed until the ground can be plowed and
harrowed or dug and raked prior to sowing. On the con-
trary, it is not only often possible but advisable to sow the
seed of the green manure or cover crop among and several
weeks before the money crop will be ready for harvest. The
amount of loss of plants due to tramping while harvesting
the money crop will be more than offset by the avoidance of
fitting the land for the green manure or cover crop and the
extra saving of nitrates and other soluble plant foods in
the soil.

Choice of the green manure or cover crop will also de-
pend upon whether or not an increased supply of nitrates
is desired in the soil. When such an increase is wanted the
choice should be a nitrogen gatherer—some legume; when
not, it should be a nitrogen consumer. For summer use cow-
peas, soy beans, velvet beans and summer vetch are most
popular among the legumes; for fall and winter, crimson
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clover, hairy or winter vetch and Canada field peas. The
former are generally sown during late spring or early sum-
mer to be plowed under during late summer or early fall;
crimson clover is sown during midsummer, winter vetch be-
tween July and September and Canada field peas during
August or September.

Sweet clover or melilot has notable value as a green ma-
nure, especially on heavy soils, because of its deep rooting
habit and the abundance of its foliage. However, if the soil
is acid it may fail unless lime or superphosphate is applied
shortly before seeding. Also it may fail if “unscarified”
(machine scratched) seed is sown late—after the ground
has become dry in spring. Such seed gives best results when
sown in late fall or on the snow during winter. In these
cases the plants get an earlier start than the weeds which
they choke out. Scarified seed cannot be safely used in
this way because it germinates too early. Like other le-
gumes, the seed should be inoculated unless the soil has al-
ready grown this plant. When the plants are 87 or 10
high is the best time to plow them under for green manure.

Though the plants are grown for improving the soil they
may need fertilizer to get a good start and to make a strong
growth. When properly inoculated they get all the nitrogen
they need from the air, so usually no nitrogenous fertilizer
need be applied. Yet when the soil is suspected to be lacking
in this element a little nitrate of soda or sulfate of ammonia
may be applied, especially when seeding is delayed until
May. This will help overcome the handicap. A dressing of
50 pounds to the acre may make a difference of 4,000
pounds or more of plant growth to the acre.

The fertilizers usually most needed by melilot are phos-
phates, even though sweet clover is famous for assimilating
crude phosphates from the soil and converting them into
other forms which become available when the plants decay.
Yet if the soil is acid the plants seem to be unable to use
the crude phosphates. Hence the advisability of applying
lime or basic slag which are strongly alkaline and thus neu-
tralize the acidity.

On sandy soils lacking in potash an application of muriate
or sulfate of this element will often prove helpful.
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30
LIME

InpiRECT fertilizers are of increasing interest and importance. Their
intelligent use is attended with satisfactory results in crop growing, but
blind, indiscriminating use may work harm to soil and crops and loss

to farmers.
Luctus L. VAN SLVYKE,
In Fertilizers and Crop Production.

VARIOUS materials are called “indirect” fertilizers or
“amendments” because, though they may or may not
contain plant food they are used chiefly to make changes in
the soil and thus help plants to get food already present but
in otherwise unavailable forms. The most important is lime.

Lime is an alkali, a chemical which has the power to
combine with an acid to form a “salt.” It is therefore used
as a soil amendment chiefly for this purpose and thus to
maintain the soil in “neutral’”’ or slightly alkaline condition.
If we were to use only natural manures our soils would
continue favorable to plant growth much longer than when
we use chemicals that contain acids (especially hydrochloric
and sulfuric) which we apply whenever we fertilize with
muriate or sulfate of potash or with sulfate of ammonia.

When we use such fertilizers we must sooner or later use
lime to neutralize the acids they contain. The salts formed
by these acids with the lime (chloride of lime and sulfate of
lime—or gypsum), being highly soluble in water, are washed
out of the soil in the drainage water, thus preventing dam-
age these two powerful acids would do to soils and plants.
Other acids are similarly neutralized by lime.

When land is cultivated and fertilized but yields only
75%, 50%, or 30% of a full crop it is like running an auto-
mobile with its wheels off the ground—