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PREFACE

Tuis book is designed for the purpose of introducing the study of
agriculture into the seventh and eighth grades of our elementary
schools. It may also meet a need in some of the smaller high-
schools and in ungraded special and private schools. When the
pupil comes. to well-developed high-schiool work, he will need a more
detailed and specific text.

The book is founded on the suggestions in the Report of the
Committee on Industrial Education in Schools for Rural Communi-
ties, of the National Iducational Association. That Committee
recommended for the school years 6 to 8, four sets of subjects as
follows: first half year, the affairs of agriculture; second half year,
the soil; second year, farming schemes and crops; third year, ani-
mals. A condensation of this plan into a two-year scheme has been
attempted in the present volume.

It has been the aim of the author to cover the work very largely
in a nature-study spirit, by which it is meant that the pupil shall
be brought into as close touch as possible with the actual farms,
soils, crops, aniwals, and affairs. The problems are intended to
set the pupils at work on their own account rather than to enable
them to answer questions that may be suggested -in the text.

It is, of course, essential to practical school conditions that there
shall be reading-matter and recitation-matter in the book. TPerhaps
Part I, dealing with the general agricultural situation, may be used
as a series of introductory reading and discussion exercises, the
actual work with subject-matter to begin with Part II.  The open-
book method of teaching, now used.successfully in many schools
with history, geography, and other subjects, might be employed
advantageously with this text, especially in schools in which nature-
study receives little attention.
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It is assumed that the teacher will see that the pupils work out
the problems, or as many of them as have useful application to the
affairs of the particular community. It is to be hoped that there
will be a school garden on the premises, or that small areas may
be set aside at the homes of the pupils, on which many of the sug-
gestions in the book may be worked out personally. It is specially
to be desired that the parents be brought into the work, in order
that the agricultural affairs of the community may bhe related to
the school. Therefore, a large number of problems have been pre-
sented with this end in view, the expectation being that the pupil
will ask the parents for the proper solution of certain of the
questions.

Tield trips, to study at first hand the subjects discussed in the
lessons, will add greatly to the interest and value of the work, and
will give it local and personal application. It is important that the
pupils shall study the things themselves, so far as it is possible,
rather than study about them.

The author realizes that it is very difficult to introduce agriculture
on a uniform basis in the schools in all parts of the country, owing
to the marked diversity in agricultural conditions; yet there are
certain coramon and underlying problems and situations with which
all school children should be familiar. The aim of the book has
been to relate the pupil and the school to these general and essential
situations. It is assumed that detailed technical discussions of the
modes of raising certain crops and animals should not be introduced
into the elementary grades. This part of the work must be reserved
for the high school and the college.

The author is indebted to his‘colleagues in the New York State
College of Agriculture for much valuable help in the preparation of
the manuscript. Special obligation is due Miss Alice G. McCloskey,
editor of the Cornell Rural School Leqflet, and Mrs. Anna B. Coni-
stock, editor of the Home Nature-study Cowrse, for the free use of
subject matter and illustrations from their publications. A few
illustrations have also been taken from the publications of President
J. A. Widtsoe, Utah Agricultural College, Professor J. F. Duggar, Ala-
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bama Polytechnic Institute‘, and Professor M. W. Harper, New York
State College of Agriculture, the use of which the author gratefully
acknowledges. Invalnable assistance was given by the author’s
sister, Adda M. Mann, a teacher of long and successful experience.

A. R. MANN.
ITHACA, NEW YORE,

© September 1, 1911,
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CHAPTER 1

THE COMMUNITY IN WHICH I LIVE

Happy the man whose wish and care
A few paternal acres bound,
Content to breathe his native air
In his own ground. — PopE.

It is a beautiful country in which I live. To the south is the
village, with its churches and school, and with little dwelling-houses
scattering out into the fields. There is a factory with tall chimneys
that roll out windrows of smoke. On all other sides is the wide
open country. There are long meadows, and hills that slope up
to the sky. There are winding roads, bounding broad, green, fer-
tile fields. There are brooks that dash down the hillsides and then
wander over lowlands and sleep in the dcep marshes. There are
dense pieces of woodland and sentinel trees standing in the fields.
Beyond the nearest highway is a sandy field in which sorrel grows.
To the west of the road is land of hard clay, now rank with grass
and clover, and in the spring yellow with the gold of dandelions.

ssBeyond the harn is a wild sweep of pigweeds, invading the land
that has heen neglected and teaching lessons of thrift and of ability
to seize opportunities. There arescattle dozing under maple trees
at noonday. There are flocks of crows that travel westward in
the morning and castward at night. Stretching outward one sees
miles of corn and meadow and grain and other crops.

The work that we do. — Every family in this country where I
live has its own means of gaining a livelihood. One man is a stone
mason. Others work in the factory. A number buy and sell in the
village. One is employed by the government to care for the mails.

3



4 AGRICULTURE

Some are physicians ; some, clergymen. Many are farmers. All
together they make up the community, each person contributing
some share to the welfare of the whole. Every occupation in
which they engage is necessary, and thevefore one is as worthy as

Fig. 1.— There are grain fields, and hills that slope up to the sky.

another. My father’s occupation is farming, and he is a member of
the community.

The division of labor. — One part of the community depends on
all other parts. If the blacksmiths should move from the village,
father would be obliged to drive six miles farther to have his horses
shod, and that would mean less work done on the farm or else
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extra labor to hire. If those persons who produce milk were to
retire from the business, the village people would be obliged to keep
cows, or to pay to have milk brought in from other places. If
those who deliver the mail were to cease delivering, the farmer
would be obliged to drive to the village, as formerly, or else go
without his mail. There is division of labor, — one person per-
forming oune kind of work for the community, another person per-
forming some other work. Each depends on the other, and the
welfare of the community is dependent on all.

Problem 1. How many kinds of occupations are rcpresented in your
community, — say in your school district? What do the people do for
a livelihood ?

Problem 2. What is the leading occupation, — the one that engages
the greater number of persons?  Would you say that your community is
a farming community, manufacturing commuuity, trading community,
wage-earning community, or some other kind? Give the reason for
your answer.

Problem 3. What is the leading {arming occupation? Do most
of the farmers call themselves fruit-growers, or dairymen, or grain-
farmers, or cotton-farmers, or general farmers, or stockmen, or gardencrs,
or florists?

Problem 4. What ocstablishments in the community, or ncar by,
make manufactured products from the materials that the farmer raiscs,
—as beet-sugar factorics, cotton mills, creamerics, canning factories,
grist mills, cider mills, pickle factomcs?

Problem 5. Arc there any establishments that mamlfa(tme articles
chiefly for the farmer’s use, — as barrel factories, fertilizer {actories, im-
plement factories ? Perhaps your teacher will want you to visit one or
more of these establishments, and then to describe them.

Problem 6. Compute as nearly as you can the number of differcnt
persons who have contributed to vour food-supply. Compute the num-
ber who have contributed to your elothing. How many countrics have
contributed to vour food-supply ? To vour elothing ?

Problem 7. Write a short essay on the division of labor in your comn-
munity, telling what cach group of persons does, and in what way one
part of the community is dependent on another.



CHAPTER 1I
THE GEOGRAPHY OF THE LOCALITY AND THE CONTINENT.

A GREAT many years ago, when our country was new, pioneers
came and settled in this protected valley. Their families grew
up, other families moved in, the store and the shop came, and there
was established a community. In like manner, one after another,
settlements sprang up in other localities farther to the west.

The local geographical conditions. — In each of the communities
the leading industries were determined largely by the special
natural advantages that the locality offered. One, because of
good water power, hecame a manufacturing center; another, sit-
uated on the banksof a navigable river, became a shipping or
commercial center; one, in a cold and densely wooded region, be-
came a hunting and trapping center; others, with rich soil and
favorable climate, became farming centers. Some of the farming
regions had long seasons, some short; some had much rain, others
little; some were on steep, rocky hillsides, others in rich, deep
valleys; some developed one kind of farming, some another kind.

This region is part of the world. — There are many conditions
in this local world, of which the school-house and the farm-house are
the centers. If the locality were to be magnified one hundred or
one thousand times, we should have such conditions as make up a
state or perhaps a whole countrv. We should then have greater
range of climate, more varieties of soil, more kinds of animals and
of plants.

Now that we know something of our local world, we may
learn of the greater world beyvond.

The continental topography. — Geographers tell us that the
United States, not including its possessions, covers an area of

6
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8 AGRICULTURLE

3,026,789 squarc miles. Canada is even larger, with 3,745,574
square miles. This vast area, extending {rom the ever-frozen and
desolate north to the warm sub-tropical south, is broken by lofty
mountain ranges, between which are fertile valleys and wide
plateaus, winding rivers, and broad, deep lakes. These chang-
ing physical features unite to form what we call the topography
of the land.

Plant geography. — Because of its grcat extent and varying
topography, and the conditions under which it was formed, North
America has many different kinds of climate and of soil, and there-
fore has a great variety of plant life. 1In the far north, where the
ground is always frozen, except a thin surface layer for a few weeks
in summer, vegetation is very seant; there are a few scrubby wil-
lows and birches and short-season grasscs and flowering plants,
such as can endure a severe climate.

As we move gradually southward we find a greater range of plant
life, and the plants grow more profusely. Along the southern
border of the great forests of Canada and jutting down into the
United States, there is a region where wild small-fruits abound, —
as blackberries, raspberries, and cranberries.  Here, in places, the
potato, timothy-grass, and some of the more hardy grains thrive.

Moving southward again, we enter the warmer, humid regions,
those having moderate rainfall, and including southern Canada and
the United Statcs except large areas in the west and southwest.
In this region we find such trops as wheat, oats, rye, barley, varie-
ties of corn, potatoes, sugar-beets, and tree-fruits, in the more
northern parts, with the addition of peaches, hemp, lima beans,
sorghum, and tobacco farther south. In the extreme south, cotton,
sugar-cane, rice, peanuts, pccans, oranges, and lemons are staple
Crops.

In the arid and semi-arid regions in the west, where the
rainfall is insufficient and irrigation is required to grow crops to
advantage, corn, grains, potatoes, sugar-beets, fruits, alfalfa, kafir,
sorghum, and swect-potatoes are grown.
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10 AGRICULTURE

As we move from one geographical region to another, we find a
constant change in farming conditions and in the kinds of
crops.

Relation to markets. — After the plants and animals are grown,
the farmer must place them on the best markets; he needs good
avenues of transportation to reach the markets. Here, again, the
geography is important, — the nearness to cities or shipping ports,
and the accessibility of rail and water routes. The farmers in a
locality will produce the kinds of crops and animals for which they
have a ready market, and which they can transport to market
by the means that are available.

The geography of a locality, then, has much influence in deter-
mining the kind of farming, as the plants must be chosen to suit
the soils, the climate, and the markets.

Problem 8 What are the leading crops in your state or general geo-
graphical region? Are some crops grown more largely in certain parts
of the state than in others? Can you tell why?

Problem 9. s the rainfall in your locality sufficient to meet the needs
of the farm crops? Is the growing season long or short? If there are
high hills, is the season any shorter on the hilltops than in the valleys?
Can you tell why?

Problem 10. Arc there different kinds of soil in your locality?
What kinds of plants grow on each? Is there any noticeable difference
between the soil on the hilltop and that in the lowlands? If there is a
difference, see whether you can find the reason.

Problem 11. Dctermine what kinds of farm produce are sold by the
farmers, and whether the produets are sold in your village or city, or
shipped away. If shipped away, where do the products go? How many
kinds of shipping facilities are there, and what kinds of products are
shipped by each?

Problem 12. With a map, trace out the leading farming regions on the
continent, and write in each region on the map the names of the plants
or crops grown in that region. Make a special map of your own state,
showing the crops that are grown most largely in the various parts of it.



CHAPTER 111
AGRICULTURE

Ox~E of the occupations in which persons engage is agriculture;
and more persous are engaged in this occupation than in any other.
About one-third of the population of North America are farmers.
Farming is therefore a very important industry in this country.
It leads also because it produces most of the food-supply for the
nation, and the raw materials for many other industries.

F1c. 4. — With the westward growth, cattle ranches were established.

What agriculture is. — When we use the word “ farming,” we
usually think of the running of a farm and the raising of products
on the land. The products are plants or parts of plants, which
we call crops, and animals or their products. When we speak of
“agriculture,” we more often mean all the enterprises connected
with the farm in addition to the raising of plants and animals;
but there is no real distinction between farming and agriculture.

11



12 AGRICULTURE

Agriculture includes marketing, the making of farm buildings,
good roads, farm forests, farm machincry, farm labor, the farm
home, farm life, and everything else in which the farmer is inter-
ested in connection with his business. :

~ Agriculture was the first settled occupation of man. We read
that the first man whom God created was placed in a garden to
keep it. From that time to the present, all progress of the human
race has been closely associated with agriculture.

Indian agriculture. — Before the white man came to America,
the Indians cultivated a few plants for food, more especially maize
(ecommonly known as Indian corn), and beans, squashes, pumpkins,
and sunflowers. Cotton and tobacco also were raised. Most
of the food-plants were harvested in their wild state without
cultivation. When Jamestown was founded, every family of the
Algonquin, or Virginian Indians, had its garden, prepared by
the men and planted by the women. The New England Indian
families also had their gardens of one half acre to about one and
one half acres in cxtent, which they tilled with their clam-shell
hoes. The families helped one another, and when a field was to
be broken up, as an old chronicle records, they had a “ loving, so-
ciable, specdy way to dispateh it. All the neighbors men and
women, fortie, fiftie, ete., joine and came in to helpe freely.”

The southeastern Indian towns had their farms in one piece, in
which each family had a small lot fenced about by a strip of grass,
poles, or other mecans. Kach year they elected an overseer who
directed all the garden work. At daybreak he awakened the
families by a loud cry, gathered the men with their simple tools in
the public square, and at sunrise led them into the fields. Later
the women came with the food.

The southwestern Indians, in the arid regions, conducted farm-
ing by means of irrigation.

While the Indian methods of farming were crude, yet the early
colonists found a system of agriculture that was of great help to
them.
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Colonial agriculture. — The colonists continued the cultivation
of corn, tobacco, cotton, beans, melons, squashes, and potatoes,
which they found here; and they introduced many crops from
Europe. Wheat was the first crop brought over by the Virginia
colony. At this time the chief live-stock was hogs and goats and
a few cows; but cattle were rapidly introduced from Europe.
The first cattle ranches in America were in Virginia. From the

F1a. 5. — Extensive wheat farms were developed.

first the colonists had a few horses for use as pack animals, but
most of the farm work was performed by oxen.

Cattle were brought into New England in 1624, but cattle-
raising did not become important at that time, except for dairy-
ing. Corn was the most important crop. The New England col-
onists followed the Indian custom of planting beans and pumpkins
among the corn. Wheat, rye, buckwheat, and barley were grown
to a limited extent. The meadow grasses were cultivated ; among
them was timothy, which has remained the principal hay crop to
the present day.
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The westward growth, — With the close of the Revolutionary
War there came to the colonists a vast territory reaching west-
ward to the Mississippi River, and agriculture was extended to
the west and the south. Cotton became the most important
crop in the south. Mules were raised for work on the cotton
plantations. Live-stock raising took on new importance, and
cattle, of both milk and beef breeds, and horses were imported,
especially from England. The improvement of plants and animals
went hand in hand with the importation of the best animals from
Europe. Mych attention was later given to the improvement of
farm machinery, and new and better implements were introduced.
Farming became more specialized as better means of transporta-
tion were provided. More than 30,000 miles of railroads were
built before 1860.

As still other land to the west was added to the area of the United
States, agriculture gradually pushed to the Pacific coast, and the
large cattle ranches of the middle west and the great wheat and
corn farms were developed. Railroads were extended, and many
new labor-saving farm machines were devised. The grain sepa-
rator or thresher, the twine-binder, the check-rower, the weeder,
the riding cultivator, the disk harrow, the cream separator, the
Babcock test, and many other implements greatly affected the
methods of farming., As the arid and semi-arid regions, with their
scant rainfall, were invaded, farming by irrigation was developed.

In Canada, the westward expansion took place more slowly, al-
though agriculture became well developed in the older eastern
provinces. With the recent completion of great continental rail-
roads, however, the vast western Canadian country was opened
up; and the great provinces of Manitoba, Saskatchewan, Alberta,
and British Columbia are already large producers of wheat, cattle,
and other products. The greatest expansion into new territory
on the North American continent is now taking place in these
provinces.

In the last thirty years, farming in the United States and Canada
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1as -made noteworthy advancement. Agricultural colleges, ex-
seriment stations, and departments of agriculture have been estab-

S Lot 4 cutie 3

716. 6. — When the arid regions were invaded, in the search for new land, farming
by irrigation became necessary.

ished, and much expert attention has been given to the problems
f the farmer.

Values. — When we compare agriculture with other industries,
ve find it far in the lead in its investment and output. A single
‘arm may not seem to be a large business, but when we add together
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the money invested in all farm property in the United States, the
sum is more than twice as much as the capital invested in all manu-
factures. There is one half more horse-power used on American
farms than in all our factories. When we think of the large num-
ber of persons who secure their living by farming, and the large
number of other persons who are employed in factories which
use the raw materials from the farm, we begin to realize the
enornous values that are involved in the business.

Problem 13. What proportion of the people in your locality are
farmers? What proportion are engaged in manufacturing? What pro-
portion are merchants?  Which group, as a whole, has the most moncy
invested in its business?

Problem 14. What farin products arc shipped from your vieinity ?
What manufactured products? If we could put all the farm products
together, would they have greater or less value than the manufactured
products? The manufacturer makes his living by what he sells. Does
the farmer make a considerable part of his living aside from what he sells ?

Problem 15, Can you find out who was the first farmer in your locality
and what kind of firm he had ? - Whiclh are the oldest houses? Do they
stand near the main road ? If there are fenees, whicl are the oldest and
how are they built? Did the farmers in your locality always conduct
the same kind of farming as now? Are there any evidences left by
Indians to show that they once lived there?

Problem 1. Relate any history or historical incident that llustrates
the agricultural development of your locality.  Write an account of any
of the leading former farmers of the locality.

Problem 17, In the old Indian days, when there was special farm work
to be done, all the neighbors ** joine and came in to helpe freely.” Do
the neighbors in your community ever do that now? Do you suppose
that the threshing, or the husking bee, or the barn raising, has any re-
scimblance to the way in which the Indians worked together?  How
many advantages ean yvou name from such codperation among neighbors?

Problem 18, Is there much new land that ean he taken up for farming
anywhere in America? When the land is all occupied, how are we to
raise the larger crops that will be nceded?  Is there any land on your
father’s farm that is now idle but might be used for farming if drained
or irriguted or otherwise improved? How can your father make his
farm produce more without buying additional land ?



CHAPTER IV
THE FARMER

W=z have learned that farming is one of the leading inclustries
in the United States and Canada. Itis worth our while to becorne
acquainted with the man who, on his own farm, master of his work,
makes it so.

What the farmer contributes. — There are three things we all
must have in order to live, — food, clothing, and shelter. We may

Fi16. 7. — The farmer is master of his work.

let all other possessions go, but these three are indispensable.
Where can we get them except from the farm?  All food (except
that from the sea) comes originally from the farm, or at least
from the land; silks and woolens, cotton goods and linen goods,
all are made from animal and plant products raised on the farm;
the wood for buildings is taken from the great farm, for trees ave
a farm crop, as we shall learn later.  These necessitics arve what the
farmer contributes to the nation.

Nature of the farmer’s business. — Every man in the community
has his business, his means of carning a living and of helping others

c 17
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to live. The farmer’s business is to make an honest living from his
farm, by the raising and selling of erops and live-stock, or their
products. His business is very different from that of other men.
He buys relatively little and usually does not sell the things that
he buys. He produces the things that he sells, and brings to the
market newly created materials. Even when he buys materials
to sell, he multiplies them or increases their value. When he buys
cattle to sell, he usually keeps the cattle until they are mature or

F16. 8.— Stock is reared for sale.

fat; he makes his money largely on the fecding and the care that
he gives them.

In some parts of the country, most of the farmers make their
livelihood from selling butter and cheese; in others, from selling
milk ; in others, from selling corn; in others, from selling cattle
and pigs to which the corn has been fed; in others, from cotton;
in others, from vegetables or fruit or grain; in others, from flowers
and nursery products. As in the village there are general stores
in which one can buy almost anything he needs, and special stores
in which he can buy drugs or shoes or clothing or jewelry, so there
are general farms and special [arms. One farmer may produce
milk, eggs, fruit, grain, and potatoes for sale; another may produce
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only vegetables or cotton or wheat or fat stock for sale. The char-
acter of one’s business, or farming, is determined by the kind of
product he sells.

The farmer must make an honest living, — he must not rob
his land. His success depends on the fertility of his land. As the
manufacturer invests money to keep his buildings and machinery
in repair, so the farmer must keep his factory, or his land, at its
best so that hc can have a permanent paying business. Time
and money invested in keeping the farm in repair usually pay
large dividends. The best farmers are the ones who apply business
methods to their farming.

The farmer’s year's work. — Nearly every day brings to the
farmer a new task, calling for a different kind of effort and drawing
on new powers. A progressive farmer must be a growing, broaden-
ing man, becoming more intelligent and more expert with the
years. While he works with his hands, his mind will be active in
solving new problems.

Every farm boy and girl knows that the farmer has his full
year’s work. In the winter, when the land is quiet, and while he is
feeding his stock and perhaps getting out his wood, he hecomes
carpenter and mechanic as well as farmer, and repairs his buildings
and tools and machines, and makes the many things that he has
needed but has had to wait for. At the same time he is looking
forward to spring‘ and summer so that he may not be unprepared
for them. If he is a carcful man and takes stock of his business,
now is the time when he will cast up his accounts and discover the
real gains and losses and determine changes in his farming,.

When the frost is out of the ground, and the warm days begin to
come, the father and his son swing into the furrow behind good,
steady teams and turn over great stretchesof land for the summer’s
crops. Then follow the fitting, the seeding, the care, on to the
harvest — the hay and the grain harvest, the corn harvest, and
the apple harvest. And each morning and evening, as the sun
rises, and before it sets, the cattle may be driven to the barn,
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milked, and returned again to pasture. If the man is a grain
farmer alone (as in some parts of the west and of California), he
may take a vacation after the harvest.

As the autumn advances, and the crops are securely stored for
the winter or sent to the market, when the slaughtering is past
and the smoke-house closerl, and perhaps a few acres have been
plowed so as to be ready for the spring, the farmer has the sense

¥Frc. 9. — The farmer swings into the furrow behind a good, steady tcam.

of satisfaction in the work of his hands. But he is not through.
To-morrow will have its tasks. He is ready for them.

Problem 19. What does your father’s farm contribute to the com-
munity ?  What kinds of food products does your father sell? Does he
sell any produet that is manufactured into clothing?

Problem 20. Go to the grocery store and look over the stock on the
shelves. Iow much of the grocer’s stock came originally from the farm?
How much of it might have been produced in your locality ? What
would beecome of the grocery if the farms should cease to produce? What
would the people in the villages do if the grocery store had to close?  Are
the people dependent on the farmer ?

Problem 21, If any of the farmers in your locality keep sheep, what
is done with the wool ? What farm crops enter into the making of cotton
goods and linen goods? How many things kept in a clothing store do
you suppose arc manufactured from animal or plant products?
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Problem 22. How many buildings in the locality can you name that
were built from lumber taken from the woods in the vicinity ?  Is there
any kind of factory in the vicinity which uses the wood from the
farms? Does your father use wood from his farm, either for his own
buildings or to sell? How many of the three nccessities of life does he
produce? Do some of the farmers in your locality produce all of them?

Problem 23. Does your father keep an account of his farm transac-
tions? How much did he get for his wheat last year? Tor his bhay?
From his cattle? Do you know how much it cost him to produce any of
these ?

Suppose your father has 12 acres of meadow land that yield one ton
of hay to the acrc, and the hay will sell for only $9 a ton. How much
will he receive for his crop? If by investing $20 in fertilizers he is able
to increase his crop to 17 tons per acre, and get a better grade of hay
that will sell for $12 a ton, will it be a good investment? If so, by how
much? How much interest will he have madc on the $20 investment?



CHAPTER V
THE FARM

Tue farm is the farmer’s place of business. It is the means by
which he earns his living and contributes his part to the commu-
nity. There are buying and selling here. There are production
and distribution. The farm is a commercial establishment.

The farm establishment. — In our grandfathers’ time, not only
were food and materials for clothing produced on the farm, but
hére, also, the finished products were manufactured. Those were
- the days of homespun. Now manufacturing is largely a distinct
business, and the farm provides merely the raw materials.

Yet we may say that the farm is the greatest of all factories,
for it ylelds new materials that can never be created by machines
made by man. The farmer plants his seed, gives it care, and the
great soil-and-air factory slowly but surely turns out its wonderful
products. And it yields its products, not one at a time, but in
numbers too great to be counted.

There are three elements or parts to every farm that must be
considered in making a plan for the business, — the home, the farm
buildings, and the land.

The home. — Farming is practically the only business of which
the home is a part. In nearly all other occupations, the man
leaves the home and goes to hiswork or his business in the morning,
and returns home at night, leaving behind the affairs of the day.
The farmer lives with his business. The home, therefore, is an
essential part of his business, and must be so ordered as to help
him ; and he must take it into consideration in all his plans for his

work.
22
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The farm buildings, — We are likely to judge a farm by its
buildings, for they generally reveal thrift or carelessness on the part
of the owner; and they are a fair test, for they indicate the
farmer’s care for his erops and his animals, although the farm may
not be profitable in proportion as the buildings are attractive.
Good buildings are a help to the farmer, not only for the comfort
they bring to his live-stock and for the protection of his harvested
crops, but also because they teach order and care and pride.
While we may judge of the buildings by their exteriors, it is
even more important that the interior, where the stock live and
the tools and supplies are kept, be clean and convenient and
well-arranged. The health of the animals and easc in doing
the work depend on the interior arrangements.

Fic. 10. — We are likely to judge a farm by its buildings.

The house and the farm buildings are part of the farm invest-
ment, and they must yield returns to the farmer in good and long-
continued service.

The land. — The land is the most important part of the farmer’s
investment, as it is to give him his living and yield his largest
returns. It is his most valuable trust, and must be carefully safe-
guarded, not only for his use, but also for the use of all who will
come after him. The value of a farm to the community de-
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pends on the land and the use that is made of it. The land
largely determines the kind of farming that is to be done, the
products that are to be sold, and the work the farmer has to
do.

The plan of the farm. — Any business, if it is to be successful,
must be well organized. This is especially true of the farm because
of the distances that must be traveled in doing the work., The

I'16. 11, — Negro [arming in the south.

farmer should organize or lay out his farm so that he will have the
least travel in doing his work, as travel takes time and time costs
money, and traveling consumes energy. He must be able to reach
all his fields in the most direct way, to avoid long hauls. He places
the garden nearest the house because it is most often visited.
The barns and pens also are generally near the house, as the
farmer must go to them very often to care for his stock. 'They
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should be placed where they can be reached most conveniently
both from the house and from the ficlds.

Some parts of the farm are better adapted to the kinds of crops
the farmer wishes to grow than are others; the soils, elevations,
exposures, and other natural features are different and must bhe
taken into account in laying out a plan for the farm. The size
and shape of the fields must be considered in connection with the
rotation of crops that is to be followed. The size of the fields will
also affect the case with which the work may he done and the kind
of machinery that may be used. The farmer may have to contend
with ereeks, woods, hills, or other natural houndaries in laying out
the fields on his farm.

It is just such factors that make a farm plan necessary, The
farmer must include every part of his farm in his plan, so that it
may all be used, year after year, for the largest return at the least
expense, and without lessening the fertility of the soil.  The way
in which he subdivides and organizes his farm, therefore, deter-
mines in large measure the success of 2 man’s farming.

Attractiveness of the farm. -— Qur lives are greatly affected by
the conditions in which we live, No boy or girl cares to live in
a run-down, unattractive place. One slovenly farim is a blot on
the neighborhood. As the {urm is the farmer’s permancent home,
where he, his wife and his children are to live, it should pro-
vide as much beauty and attractiveness and homelikeness as pos-
sible.  And no man has the means to make his home surround-
ings more delightful than has the farmer. Simple planting, in
good taste, and a neat and picked-up appearance are the first
steps. This 1s work for boys and girls that will quickly show
results. An attractive farm contrthutes more than merely its
products to the community; its own influence for order and neat-
ness is worth while. DBetter men and women should grow up in
neat, attractive, healthful surroundings.

Health on the farm. — The farm should provide the most health-
ful surroundings, since it can supply room, sunlight, fresh air,
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-good food, and exercise. But sometimes the farmer takes all
this for granted and becomes careless; and without care, the farm
can soon become a most unhealthful place. Neglect is sure to
bring disaster. There are many ways in which disease may enter;
one is through the water-supplies, and the farmer must be on his
guard against such dangers about his home. Every farm should
have a complete water-system, with provision to carry off the waste.
Proper sanitation is as necessary on the farm as in the city, and it
is not impossible, and frequently not difficult, to secure. It is
wiser to provide for health than to fight disease. Very many of
our men and women of the future will, as in the past, come from
the farms; and they will accomplish their part in the world’s
work better if they bring vigorous, healthy bodies to their
work.

We have learned that many diseases are spread by the com-
mon house fly, —that this little insect is one of man’s worst foes.
Its chosen breeding place is in manure piles and about horse stables.
One of the first steps toward making the farm a healthful place
is to screen the house against flies, and to keep the horse stables
clean and the manure drawn to the fields.

Problem 24. How large, in acres, is the farm on which you live, —
your father’s place of business? What is the shape of it: oblong, square,
irregular ?  In what direction does the long way of it extend? How is it
subdivided? An outline sketch or map, made by simple lines, will help
you to understand the farm. Perhaps your father has a plan of the farm;
if not, you can help him to make one. Has the farm a name? If you do
not live on a farm, secure similar information from some person who does
live on one; or, better, if possible, visit the farm and find the information
for yourself.

Problem 25. Is the farm uniform (practically all alike) throughout?
Explain whether it is level, hilly, or swampy in parts. Tell whether there
are brooks, ponds, rocks, or other natural features.

Problem 26. Explain what is chiefly produced on the farm. Also,
whether any of the farm is in woodland; whether any of it is in waste or
not in use; about how much is “under the plow”; how much is de-
voted to each kind of crop that is raised.
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Problem 27. Are most of the houses on the farms as well kept as
those in the village? Are most of the farmyards as neatly planted and
kept as those in the village? If not, how can we make both house and
yard more attractive than any in the village?

Problem 28. Write a short essay on how the health and the attractive-
ness of your home can be improved. Number the different items, put-
ting first those things that can be done now and following with the others
to be done throughout the year. Keep the paper to discuss with your
teacher and your father and mother, and to check off the items as you
have the improvement made at home. See how long a list of improve-
ments you can make in one year.

Problem 29. Is there much sickness on your farm? What is the
cause? Is the well below the barnyard so that there may be drainage
into it? If you have not a water-system in the house, how could you
get one?

Problem 30. Give what history you can of the farm: when it was first
made into a farm ; from whom the first farmer procured it ; who has owned
it from first to last; whether any unusual events or persons are associated
with it; when the house was built, and whether any other house was on

_it before this one; by whom the house and the barns were built; who
dug or drilled the well; what has become of the persons who occupied
the farm in the years that are past.



CHAPTER VI
THE FARM PLANTS

Prants and animals are the produects of agriculture. Plants
are raised for food, clothing, shelter, for the farm animals, to
supply materials used in the arts, or merely for pleasure. The
plants make it possible for the animals to live, and hoth are neces-
sary for our food-supply.

Plants are grown for food. — A variety of plants must be grown
for food, some kinds to he cooked and others to be eaten just as
they come from the field or garden. The housewife goes to the’
garden to get potatoes and turnips and tender sweet-corn and green
peas to cook, and onions, radishes, and lettuce to eat fresh and
crisp. The farmer must supply equal nutritious and appetizing
foods for his live-stock. If they arc to do the work for which
they are kept, they must have a variety of good, attractive food,
Cattle like clean timothy, clover, and alfalfa hay, and hearty
foods, as corn and cottonsced meal and gluten meal, and juicy or
succulent foods, as corn silage, sugar-beets, and mangels. Gen-
erally, the larger part of the crops grown on a farm, except in
parts of some of the southern states, are to be used for human
or animal food.

For manufacture. — Many farm products are of little use in the
form in which they are harvested, and must be sent to factories
where they are changed and made into other forms or materials.
Cotton is made into cloth, and flax into linens or binding twine;
hemp is manufactured into burlap, twine, and carpet warp. From
sugar-canc and sugar-beets, sugar and molasses are made. From
potatoes, starch is manufactured. Some plants are grown for

medicine, some for oils or extracts, some for spices, some for per-
28
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fumery, some for dyes. In some countries, plants are grown
specially for paper making.

For building. — Other plants are grown for building purposes.
They are harvested in the woodlot or the forest. They are of many
kinds: some are hard, others soft; some of one color, some of
another; some grow large, and make long, clean lumber, and
others are small and knotty. Because of these differences, these
plants serve a great variety of purposes in building.

For pleasure. — Another group of plants is raised solely for
pleasure, — because the plants are beautiful or fragrant, and make
the home or garden attractive. They are usually flowering
plants, but not always, They are grown close by the house, or
at the sides or corners of the lawn, or apart in carefully kept beds.
They may be grown in glass houses or as field crops to be sold.
The florist is a farmer, because he raises plants.

Relation of plants to soil fertility. — If the farmer is to secure
the best results from his land and keep it fertile, he must grow a
variety of plants. If one crop is grown continuously on the same
land, the productiveness of the soil will be lessened. Many cotton
plantations in the south and wheat and corn farros in the west
yield much less now than formerly because one crop has been
grown continuously. When several kinds of crops are grown in
succession, or rotation, the demands on the soll are varied; and
in the rotation some crops may be grown to turn under and en-
rich the soil. Returning to the soil plants or parts of plants, or
adding vegetable matter as we say, is of very great benefit, as
we shall learn later. As plants helped to form the soil in the
first place, they are valuable in renewing it when turned back
into it.

Certain kinds of plants, called legumes, as clovers, vetches,
cowpeas, soybeans, and alfalfa, are especially useful in enriching
the soil when plowed under.

Relation of plants to climate. — There is still another reason
why different kinds of crops are grown in different localities. The



Fic. 13. — Plants may be raised solely for pleasure. Iris,
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plants must be suited to the climate. Some crops demand a long
growing season, while others prefer a short season; some require
a hot, dry climate, others a cool, moist climate; some need much
rainfall, others little. The plants that we grow must be svited to
the climate of our region. A few miles to the north or south the
same plants might not do well at all. The northern farmer does
not attempt to grow cotton or sugar-canc or peanuts or oranges.
The southern farmer plants no buckwheat and but little rye
or oats, or root-crops for live-stock. There are different varieties
of wheat and corn for the north and for the south. Each region
has its own varietics of crops.

Relation to farm work. — - The kinds of plants that the farmer
raises bear a close relation to his work.  If he raises garden vege-
tables or flower plants, which demand constant careful attention,
we say that his farming is intensive. If he grows great areas of
wheat or corn or sugar-cane, and gives little attention to the in-
dividual plants, we say that his farming is extensive. With such
large areas he scldom can give much care to the separate plants,
except in fitting the soil, planting, and harvesting.

The hay-farmer has his Dusiest season in mid-summer; the
orchardman in late winter and spring with his pruning and spray-
ing, and in the fall with his harvesting and marketing. The work
of the stock-farmer is different from that of the crop-farmer, as he
markets a different Kind of product; that of the rice-farmer and
the poultry-farmer is different from any of the others.

The vegetable-gardener, using his land intensively year after
year, must apply much fertilizer. The extensive farmer usually
cannot afford to invest so much in fertilizer, and must renew his
land by crop rotation and the plowing in of vegetable matter or
COVCI-Crops.

Plant societies. —— Plants have associates and grow in socicties.
They must Jive together and get along together, just as folks must
do; and to do so, =ome must yield the best places to others. Plants
become accustomed to one another. Some can live in the shade,



32 AGRICULTURE

plants must be suited to the climate. Some crops demand a long
growing season, while others prefer a short season; some require
a hot, dry climate, others a cool, moist climate; some need much
rainfall, others little. The plants that we grow must be svited to
the climate of our region. A few miles to the north or south the
same plants might not do well at all. The northern farmer does
not attempt to grow cotton or sugar-canc or peanuts or oranges.
The southern farmer plants no buckwheat and but little rye
or oats, or root-crops for live-stock. There are different varieties
of wheat and corn for the north and for the south. Each region
has its own varieties of crops.

Relation to farm work. — The kinds of plants that the farmer
raises bear a close relation to his work. If he raises garden vege-
tables or flower plants, which demand constant careful attention,
we say that his farming is intensive. If he grows great areas of
wheat or corn or sugar-canc, and gives little attention to the in-
dividual plants, we say that his farming 1s extensive. With such
large areas he seldom can give much care to the separate plants,
except in fitting the soil, planting, and harvesting.

The hay-farmer has his buslest scason in mid-summer; the
orchardman in late winter and spring with his pruning and spray-
ing, and in the fall with his harvesting and marketing. The work
of the stock-farmer is different from that of the crop-farmer, as he
markets a different kind of product; that of the rice-farmer and
the poultry-farmer is different from any of the others.

The vegetable-gardener, using his land intensively year after
year, must apply much fertilizer. The extensive farmer usually
cannot afford to invest so much in fertilizer, and must renew his
land by crop rotation and the plowing in of vegetable matter or
cover-crops.

Plant socjeties. — Plants have associates and grow in societies.
They must live together and get along together, just as folks must
do; and to do so, some must yield the best places to others. Plants
become accustomed to one another. Some can live in the shade,
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as in the orchard or in the forest; and since they cannot rise into
the sunshine and wind and storm, they are content with the cool,
moist, quiet protection that is given
them by their superiors. The
pumpkin vines yield the sunlight
to the tall corn, which is a sun-
loving plant, and in its shade live
their lives largely unnoticed until
harvest.

Different kinds of soils and loca-
tions are associated with different
plant societles. In the hard-
tramped door-yard thereisasociety
of knot-weed and broad-leaved
plantain, with occasional blades
of grass and dandelions; in the
fence-row there is a society of
briars and choke-cherries and
hiding weeds; in the dry, open
field the wire-grass and mullein
and scattered docks associate; in
the old pasture the blue-grass
and mullein and daisies and devil’s
paint-brush live together; in the
meadow there are timothy,the low-
er-growing clover, young grasscs,
and other plants among the grasses.

Some plants associate only with
certain others. Cockle associates
with wheat, not with oats or corn. -
Peas and oats will abound in the Tic. 14.—Plants have associates.
same field; timothy and clover, Corn and cowpeas.
cern and pumpkins, barley and peas, cowpeas and sorghum or

millet, are close companions and will share a field together. This
D
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association may be due wholly to the fact that the plants are
adapted to each other’s manner of life, or that one (as the cockle
in' the wheat) ripens at such a time and has seed of so nearly
the same size as will allow it to pass unnoticed with the other in
the planting.

The farmer takes advantage of plant societies and companions
in planning his system for planting his crops.

Problem 31. Why is one kind of farming in your locality different’
from another? What kinds of crops docs the dairy-farmer grow?
What does he market? What kinds of crops does the fruit-grower raise ?
Does he market anything except fruit? What crops does the stock-
farmer or the grain-farmer grow ?

Problem 82. Are all the crops on your father’s farm grown to sell or
to feed? Are any grown to turn under to enrich the soil? What kinds ?
Why are these kinds better than others for this purpose?

Problem 33. Do all of the farmers have their busiest seasons at the
same time of year? What is the busiest season on your father’s farm ?
Why? Which kind of farmers have to work the greatest number of hours
in the day — the dairy-farmers, the fruit-farmers, the stock-farmers, the
grain-farmers, or the general farmers?

Problem 34. What kinds of work are done in the dull season on your
father’s farm so as to lighten the work during the busy season ? On the
best farms in your locality are the farmer and his help busy during the
dull season and on the rainy days?

Problem 85. How many different kinds of plants are growing in your
meadow? How do they behave together? Which ones seem to be
leaders? How many kinds of plants are in the pasture?

Problem 36. Does your father mix two or more kinds of seed for any
of his crops? What seeds does he put together? Why? How do the
different kinds of plants share the ground when they are growing? Some
of the crops that are sown together, as oats and peas, must be harvested
together; others may be harvested separately. What makes the dif-
ference ? What companion crops can you name ? :

Problem 37. Write the story of the crops raised on your father’s farm
or any other farm you may know about— name the plants that are
raised for food, or manufacture, or building, or pleasure. If any are
manufactured, tell how, and into what they are made.



CHAPTER VII
THE FARM ANIMALS

WHEN man was yet in a savage condition, he captured animals
from the wilds and made them his slaves. He lived largely by
hunting, and the meat of wild beasts formed much of his food. As
he came to live a more settled life, he gradually hunted less and
produced more of what he required. This made it necessary for
him to domesticate wild creatures for work, for food, and, later,
for clothing.

The source of farm animals. — When once wild beasts were
domesticated, it was possible to modify them so that they would
more nearly meet the needs of man in a settled life. Thus, the
earliest ancestors of all farm animals lived originally in the wild.
They were different in appearance and usefulness from our farm
stock to-day, which have been gradually brought into their present
condition through years of domestication and care.

Nearly all our farm animals were brought to this country from
the Old World. Most of them had been domesticated before the
new era. The turkey is the only one domesticated from wild

. ancestors in America. The bison can be domesticated, and some
persons are now endeavoring to develop a new race of useful farm
animals from it. There are other wild beasts that some day may
become part of our regular farm stock.

While there are many wild beasts that might be useful if domes-
ticated, the number of kinds that have been domesticated is not
great. Those common to the farm are horses, cattle (oxen, dairy
and beef cattle), sheep, hogs, goats, chickens, ducks, geese, tur-
keys, guinea-fowl, pigeons, silkworms, and bees. Mules have
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been used as draft animals from very ecarly times, but they were
not domesticated from a wild condition. They are produced by
the ass or jack and the horse. In the southwestern part of the

Fi1G. 15.— Coach horse. Animals may be developed for rcfincment and beauty
as well as for service.

United States there are a few ostrich farms. Occasionally a
farmer will raise only pets for sale, but pets are not usually classed
as farm animals.

Animals are necessary. — Live-stock is as essential a part of
the farm as are the crops. Animal food produets, such as meat,
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milk, butter, and cggs, are equally in demand on the market with
plant food products. It would not be possible to farm large areas
if there were not animals to help bear the burden of the work, even
with all our machinery.

The savage used the skins of wild beasts for clothing before he
learned how to weave; and to-day many of our finest and warmest
clothes are made from animal products. Man has always enjoyed
the companionship of animals, and some are raised for this pur-
pose alone.

Animals are reared for food. — If the human race had depended
on hunting for its meat food, we should long ago have destroyed all

F1a. 16. — Jorsey cow. Many gencrations of domestication and carc have been
required to bring furm animals to their present form and usefulness,

our wild animals and the demand would not have been satisfied.
Large areas of land, great stores of crops, and the time of countless
numbers of men are required merely to raise the live-stock neces-
sary for food purposcs. Nearly every farm keeps some stock.
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To fill the demands for meat, great cattle ranches were estab-
lished on the western plains. Gradually these great ranches are
becoming less numerous, and more attention is being given to
the rearing of live-stock on the smaller farms.

Steers, sheep, hogs, and poultry contribute to the meat supply.
Equally important, also, are their products, milk, cheese, butter,
eggs, wool, and lard.

Many farm crops cannot be eaten in their raw condition by man.
When fed to the farm stock they are changed into forms in which
he can use them. About 80 per cent of all the corn raised in the
United States is fed to domestic apimals. Hay and much of the
grain and root-crops are made of use to man only by feeding them
to animals.

For work. — The Indian in America made little progress be-
cause he had no beasts to do his work. It was not until animals
were enslaved and trained to bear the heavy part of the work that
farming was possible on a large scale. The slow-going but steady
oxen lightened the labor and made it possible to farm larger areas.
To-day horse-power is used everywhere on our farms, and horses
are a necessary part of the farm equipment. One horse, well
directed, can do as much work as ten men.

For clothing. — The fur-bearing animals of North America
meant as much to its early inhabitants as do all the flocks and herds
of the present day to us. It was the chase and the barter for
pelts that drew many of the earliest European adventurers across
the ocean. We are still dependent on wild animals for some of
our finer pieces of clothing. The fur of the heaver, buffalo, seal,
opossum, raccoon, skunk, red fox, silver fox, rabbit, muskrat,
mink, marten, otter, ermine, bear, and others, secured by hunting
and trapping, brings high prices in cities for use in clothing.

Woolen goods are made from the fleece of our common sheep.
The raising of shecp for their fleeces for manufacture into cloth-
ing is now one of the great farm industries in America. Mohair is
made from the hair of the Angora goat.
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Fia. 17. — Sheep may be pastured where the plow cannot go. Semi-arid west.
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There is another very small domesticated animal that helps to
supply our clothing; that is the busy little silkworm. Its original
‘home was probably in China, and China has long enjoved a wide
reputation for its fine silks. The carly colonists in Virginia, South
Carolina, and Georgia engaged in this industry to a limited extent
and since then a small amount of silk has been produced in this
country. At the prescnt time the United States Department of
Agriculture is trying to encourage again the raising of silkworms
in the southern states.

For soil fertility. — An old Flemish proverh reads:

‘N0 grass, no cattle,
“No eatile, no manure,
“No manure, no erop.”’

This ancient proverb is just as truc to-day, — there must be
grass to feed the cattle, cattle to produce manure, manure to enrich
the land so that morc grass can grow. Without some kind of
fertilizer, crops cannot long be grown suceessfully.  The farmer has
learned by experience that if he raises crops year after year without
enriching his land, the soil will lose its crop-producing power, and
he will sccure small returns.

One of the best means of keeping the land fertile is by spreading
on it animal manurc. Such manure is wm o condition to he
used quickly by growing plants. The farin boy knows that his
father is careful to save all the barnyard manure for the land, and
that he spreads it where he wants to raise large crops. Farm
animals arc reared for the sake of our soils as well as for other
purposes.

Relation of animals to kind of farming. — The farmer who keeps
live-stock organizes or arranges his work very differently from
one who grows fruit or vegetables. He raises crops to be fed to
stock, and he sells the stock or its products instead of the bulky
crops. He must have large storage barns to hold his winter’s
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feed. He markets his products at different times and in different
ways from the crop-farmer.

The live-stock farmer can use land that otherwisc might be
wasted, that is not suited for growing erops, — land next to streams,
or that is partially covered with trees, or that is too hilly or too
stony to cultivate; and he can utilize muech will or native grass
land for grazing. Sheep may be pastured where the plow cannot
go. Farm animals also use parts of plants that otherwise would
be wasted, as straw, corn-stalks, and grasses.

A better rotation of crops, and conscquently a better use of the
land, can be had when animals are rcared. More land can be kept
in grass and clover, so that less plowing will need to be done; and the
fertility of the soil will be maintained by the return of the manure
to the land.

When live-stock is reared, the farm help is busy all the year.
This is a mark of good farming. The exclusive wheat-farmer sows
his grain in April and May (in the spring-wheat regions), harvests
and threshes it in July and August, and has little work for himself,
his men, or his tcams the remainder of the year from September to
April. The stock-farmer raises crops in summer, when the cattle
are at pasture, and in the winter is busy caring for his animals
when they must he fed indoors.

Problem 38. Is there any hunting in your locality? What do the
hunters find? What kinds of game are used for food? Are any used
only for clothing purposes?

Problem 39. How many kinds of animals are raised on your farm
for food? How many for work? For clothing? Tor companionship?
Name all of the different kinds of animals, so far as you can, that are
useful in different parts of the workd, Perhaps vour geography will help
you to name them. Tell which are used for work, whirh for food, and
which for clothing.

Problem 40. Do any of the farmers in your locality Lkeep sheep?
Where do they pasture them? What hecomes of their products ?

Problem 41. When does your father haul out his stable manure?
Where does he spread it? Why ? If he does not keep stock, does he buy
any farm manure? Does it pay him to buy it?



CHAPTER VIII
THE FARMER’S AIDS

THE American Indian lived such a simple, free life, subsisting by
hunting and a little planting, that he had need for few outside helps
in his domestic life. The farmers in colonial days had their school
and their church, but did not feel the want of many other aids.
The farm was often the home, the store, and the factory, all in
one. Farming meant little more than to clear the land and to raise
enough to live on, with some surplus for near-at-hand barter.
There was little world market to be reached.

Kinds of aids. — With the growth of towns and cities, with a
division of labor, and the necessity for providing food-stuffs for
the new nation, a need arose for special aids in farming and mar-
keting. The complex life of to-day makes it necessary for the
farmer to have many kinds of aids.

As many different aids must be provided for the farmer as there
are special needs to be met. There must be schools and churches
to encourage education and religion; good roads and railroads to
enable the farmer to place his products on the markets; telephone
and mail service; opportunities for comparing the farmer’s prod-
ucts and skill with others, as in country fairs and exhibitions;
and means by which the farmer can codperate with his neighbors
to do work in which all should have a part, and to bring them to-
gether for pleasure and visitation, as in farmers’ clubs and the
grange and the creamery.

The country school. — The school is one of the most valuable
aids that the farmer has. His children must be well trained and be
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able to think and to plan clearly and carefully if they are to make
farming as attractive and useful as it is possible to make it, and
so that it will equal the best in city life. The schools help to
develop the mind; and a trained mind that can meet problems
and solve them is equally necessary if one is to be a good business

Fic. 18, — A country school.

man, a lawyer, an inventor, a mechanic, a home-maker, or a
farmer. )

Country schools are established to give boys and girls who
live.on farms the privileges of an education. They are now
beginning to teach about the farming industry as well as other
subjects. We are to study agriculture in our schools as well as
history and arithmetic and grammar and geography. We need
to study all of these subjects if the people are to be well edu-
cated. And we shall study advanced agriculture in the high



44 AGRICULTURIE

schools as well as advanced arithmetic and history and language.
When we reach the college of agriculture, we shall receive special
training in the affairs of agriculture so that we shall be expert in
our work. Men have studied agriculture, just as they have stud-
icd medicine and mechanics, and there is a great deal that may
now be learned about farming by a careful study of the sub-
ject. The farmer will find the school of increasing value to him
in the future. Although he once lived without special education
in farming, he can no longer expect to do so and be successful.

The country church, — Many of the early settlers came to Amer-
ica in order that they might “worship God according to the dic-
tates of their own conscience.” The church had an important part
in the colonization of America, and, in some neighborhoods at least,
the family that never attended church was the great exception. It
established itself on the very frontier, a pioneer that amid great
trials pointed the way to high standards of living and hopefulness.
It has always been an important agency in farming vegions, and
to-day is found in nearly every community. Good farming is
only part of good living, and the church stands to inspirc men to
their highest character and uscfulness.

Transportation. — The farmer is cspecially dependent on means
of transportation, as the products which he raises must frequently
be placed on a distant market, and are not usually sold in any large
quantity near home. In the early daysin America, long-distance
transportation was brought about by mcans of water-routes and
stage-lines; the turnpikes were few, the common roads almost im-
passable, and stage-coach travel was costly and very difficult. With
the coming of the railroad about 1830, new opportunities opened be-
fore the farmer, for then he could readily disposc of his surplus
products. To-day the country is covered by a net-work of railroads
and electrie trolley lines, and there are great transcontinental rail-
roads that speed the farmer’s produets from one end of the country
to the other and place them on the market at just the right time.
All this has madc great changesin farming.  Good means of reaching
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éhe markets are nearly as important as the ability to raise good
products.

But railroads, trolley lines, and water-routes caunot reach all
farmers, so that good wagon-roads must be provided. The
farmer uses the wagon-road cvery day, going to and from the
village, railroad station, or boat landing. 1f tlie roads are poor,
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Fic. 19. — Water transportation of truck crops.

he can haul less, it will take more time, cost more for teams and
wagons, and altogether be expensive transportation.  With good
well-kept roads, he can do his hatiling quickly and easily. He will
travel more, see his neighbors oftener, and go to the village more
frequently to get what he needs.

The telephone.— ADout twenty-five years ago the telephone was '
a curiosity and a plaything. To-day it is an indispensable means of
communication. It enables the farmer and his wife to keep in
touch with their necighbors, so that they are no longer isolated, and



46 AGRICULTURE

they can become acquainted quickly with whatever is taking place
in the community. The doctor can be reached without the long
drive to the village; farm hands can be called together; when the
thresher is to come, the farmer in a few minutes can arrange with his
neighbors for exchange of help, instead of traveling about all
day to do so. The telephone can be used in all sorts of weather,
at all times of the year, and at all hours of the day.

In some places the daily weather repocts are sent to all farm-
ers on the line at noon, and at
six o’clock a general report on
the conditions of the market.
With such information the
farmer can more readily plan
his work for the next day, as
he knows what kind of weather
to expect;; and if he bhas a few
tons of hay or a load of hogs
to sell, he will know when to
reach the market to secure the
best price.

Mail service. — Until within
a few years, the farmer had
poor mail or postal service. To
secure his mail, he had to drive
to the village, often miles away,
frequently over poor roads, or
else depend on the slow stage-
route. He had either to neg-

Fic. 20.— The farm home receives its .
mail daily. lect his work on the farm, and

go to the village whether it was
convenient or not, in all sorts of weather, or else not have his mail.
Often he chose the latter, and as a result was out of touch with
affairs outside of his community. He wrote few letters, because
it was as hard to send them as to go after the replies.
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In 1896 the United States government instituted rural free
delivery of mails, and to-day most farming districts have this
gervice. In 1911 there were about 41,559 carriers who reached
18,746,550 persons on farms, and the government spent
$37,130,000 to render this aid to farmers. Now the {armer has
his mail daily, may send and receive letters regularly, has his daily
paper, and is in close touch with the affairs of the nation. He is
now in need of an extension of mail service by means of a post
carrying large parcels as well as letters and journals,

The country fair. — The country fair is intended to be a place
where the farmer may bring his best stock and crops for compari-
son with his neighbor’s, where he may learn how to raise better
products, see the latest farm machinery, and meet his neighbors
for visitation and sociability. The fair was established as the
farmer’s holiday, when he should meet other farmers and show the
results of his own work, and listen to addresses by leading men.
To-~day the fair in many country distriets is not much help to the
farmer, because a multitude of amusements and so-called attrac-
tions have crowded out his own part; hut some day, when there
are more grown-up boys and girls who know what a good country
fair should be, it will be restored to its original purpose and
be a real help to the farmer.

It is interesting to know that as early as 1796 George Wash-
ington desired to have agricultural fairs. A fair was held in
Washington, D. C., on October 17-19, 1804, and was repeated
in the following April, when premiums were offered. Soon after,
other fairs and ‘“ cattle shows ” were held throughout New Fng-
land and in the middle states, and this kind of farmers’ exhibition
and social gathering became a regular occurrence.

Farmers’ clubs. — The farmers’ club, the agricultural society,
and the grange represent still another kind of aid for the farmer.
They afford him opportunity to meet with his neighbors and
and talk over farm and neighborhood questions. Sometimes the
clubs establish telephone systems and fire insurance companies;
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sometimes they undertake to breed better animals or better crops
in the locality, and to secure better machines; sometimes they
help the farmer to buy his seeds and fertilizers, and to sell his sur-
plus products; and sometites they provide large storage houses
for his products, as in the case of codperative grain elevators.

The carliest farmers’ clubs were formed about the same time
that fairs were first held.  There are now many thousands of them.
Nearly cvery farming community has at least one.  When persons
work together they are likely to secure better results than when
they work alone.

The creamery.- - Agricultural fairs and farmers’ clubs are means
by which {armers are able to work together. The creamery and
the cheese faetory are other important icans of codperation.
They are unseful in many ways. Farmers can send all of their
milk there, and not have to manufacture its products them-
selves; larger quantities are used in the manufacturing, and con-
sequently less expense 1s necessary ;. the produet is unifor, or just
alike, from «ay to day, and will sell better; it can he shipped in
large quantities, and thus at less expense for transportation.
Farmers ean have their milk tested here, so that they may know
which cows are good and which are poor, and so get rid of the
poor ones. The creamery should teach cleanliness in handling
milk, promptness, good business methods, and the principles of
codperation.

Public agricultural institutions. —— The people maintain a De-
partment of Agriculture at Washington as a part of the govern-
ment of the United States (the chief of which is Secrctary of
Agriculture in the President’s Cabinet), and a college of agricul-
ture and an experiment station in each state; and in most of the
states there is a department of agriculture. In Canacda, there is a
Minister of Agriculture for the Dominion, and departments of
agriculture in the provinces. There is a Dominion experiment
station at Ottawa, with branch stations in the provineces. There
are also several provincial schools and colleges of agriculture.
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Problem 42. Arc there any boys and girls in your scheol whose fathers
or mothers went to the same school, or to the old one before this was built ?
Name all the leading and successful men who have studied in your school,
go far as you can.

Problem 43. How long has therc been a church in your locality ?
Ask your parents whether they can remember any time when there was
not. In what ways is the church uscful in the locality ?

Problem 44. How many different kinds of transportation does your
father use in carrying his products from the farm to the market?  Which
kind costs the most? Ask your father to tell you how his grandfather
marketed his crops.

Problem 45. Why are the roads in your locality laid out where they
are— that is, what determined the location of the roads? I you don't
know, sce whether you can find out.

Problem 46. Why is a good road a good investment ?  Where is the
best section of road in your locality 2 Why is it better than others ?
Do some kinds of soil make better roads than others 7 What kind of
road dries soonest after o heavy rain 2 What kind is heavy or sticky
after a rain ?

Problem 47. Suppose William’s father lives cight miles from the station
on a good state road, and John's father lives cight miles from the station
on a poor road. If both men have to go to the station three times a week
and it takes John’s father, on the average, forty-five minutes longer cach
way to travel through the poor road, how much more will it cost him in
six months (26 weeks), if the time of cach man is worth 50 cents an hour?
If John’s father can carry only three-fourths as heavy a load cach trip on
the poor road, how many extra loads must he take to transport the same
amount of stuff to the station as William's [ather takes in six months?
How much more will it cost him to do the same amount of work as Wil-
liam’s father will do in six months?

Problem 48. If in buying his farm on the poor road, John’s father
saved $1000, and put it in the bank at 5 per cent interest, did he make
a good investment? How much money in the bank at 5 per cent interest
would return the amount that William’s father saves cach year in haul-
ing?  William's father’s farm is worth at least that mueh more to him
than the farm on the poor road.

_ Problem 49. How many families on your route have their mail de-
livered at the gate? If the first ten of them had driven to the village
once a week simply for the mail, how many miles, all together, would they
pave traveled that week?  How far did the carrier have to drive in mak-
ing one delivery to the first ten?

E
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Problem 50. Write a brief essay on the things you saw at the last
country fair that would help the farmer in some way.

Problem 51. Explain what farmers’ clubs or business organizations
are in the loecality, and what they do for the farmers. If you do not have
a boys’ and girls’ agricultural club in your school, write to the Office of
Experiment Stations at Washington, D. C., and ask what such clubs do
and how they arc formed. Perhaps you will want one in your school.

Problem 52. Give the name and post office of the college of agri-
culture and the experiment station in your state or province. Is there a
department of agriculture? Write to each of them and ask what kinds
of bulletins they publish that are helpful to farmers. Perhaps they may
have some on subjects in which you are specially intercsted.



PART 1II
THE SOIL






CHAPTER IX
WHAT THE SOIL IS

TrEe very thin, soft covering of the earth in which plants grow
iz cailed the soil. The farmer tills the soil in order that plants
may grow better. It is marvelous that the soil can produce so
many different kinds of plants. There is practically no limit to
the number of varieties of plants that can be raised.

The nature of soil. — If we take a handful of good garden soll,
we find that it is mcllow, dark-colored, and moist. 1f we place
it in a dish and heat it, the moisture will be driven off and it will
become dry. If we heat it long enough, it will smoke a little, and
we can see and smell that something in it is burning. This must
be organic, that is, vegetable or animal matter, as mineral matter
will not burn. We shall not see much change in size by the
burning, which shows that there is little organic matter and that
most of the soil is mineral. [t is organic matter, or * humus,”
as it is called, that gives soil its dark, ‘“rich ”’ appcarance, that
makes it loose and mellow, and that holds much of the moisture.

If now we hold some of this mineral matter between our thumb
and first finger and grind it, we shall discover that it contains small
particles of sharp grit, which are sometimes hard enough to scratch
even glass if rubbed against it. In a soil that is coarse and sandy,
we can readily see these hard mineral particles; in a fine loam or
clay soil, the particles can be seen under the microscope.

What the soil comes from.— It is evident that in some way
mineral has been powdered to form the soil; and since minerals

come from rocks, it is rocks that have been ground up. By
53
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pounding up a rock we can make the fine, gritty, mineral soil.
When we grind the ax we add particles to the soil, the par-
ticles being in part from the ax and in part from the grind-
stone, and they are drained off in the muddy water. The soil
specialist, or the geologist, when he has carefully examined the
soil particles, can tell the kinds of rocks that have been ground
up to make this soil, as sandstone, granite, limestone, or others.

Perhaps the underlying or bed-rock of the earth comes out on the
surface of the ground in a field on the farm or near the school-
house; or there may be a deep cut somewhere near, which shows
the layer of rock under the soil; or maybe a well has been
drilled on the farm and there was difficulty in driving through
the bed-rock. Everywhere, we find that the soil rests on the
rock. In some places the rock shows on the surface, and in
others it may be several hundred feet below the surface.

We read in our geographies that at one time the earth was prob-
ably a white-hot sphere, like the sun, and that in time the outer
part cooled and formed a crust, or case, of solid rock. It is the sur-
face of this rock that has been changed into soil. If we could sweep
off all the soil, we should come again to the rock-crust.

If we examine the soil in a wocdlot, we shall find it light and
loose, and to contain more or less decayed leaves, twigs, roots, and
trunks of treces. In the field or garden, we may find parts of
plants decaying in the same way and becoming part of the snil.
It is evident, therefore, that the organic matter, or humus, comes
chiefly from the decaving vegetable matter that falls on the soil,
grows in it, or is plowed into it. Some of it is formed also by the
death and decay of worms, insects, and animals, which must be
returned to the soil when they die.

How the soil is made. — We have scen in the woodlot and in the
garden how the organic matter gradually decays to form soil,
But how has the hard rock-crust all over this globe been changed
into the fine mineral part of the soil? There must have been
some powerful means, or agents, and much time must have been
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required. A close study of different kinds of soils will show that
they have been formed by several means, chief of which are the

J Y '1‘ h‘ .FI :'q’h..‘. e, ..‘. Y
Year by year the forest adds its leuves, twigs, and decaying
trunks to the soil.

Fia. 21. —

o, the air, water, plants, and animals. We shall study the
ork of each of these agents separately.
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The work of the sun. — If we will examine several different
kinds of rocks we shall discover that most rocks are made up of
a mass of fragments or particles of many sizes and kinds. As the
sun beats down on a rock during the day, the rock is heated and it
expands.! As the fragments of minerals are of different materials,
they do not all expand equally or in the same directions. Towards
evening the air cools rapidly, and the rock also cools. Some of
the fragments cool more rapidly than others so that uneven
contraction, or shrinkage, is produced. This uneven expansion
and contraction, day after day, gradually makes cracks in the
rock, and may even chip off pieces.

This method of forming soil is most common in dry climates or
where there are great extremes of heat and cold, as in New Eng-
land and particularly in the mountain ranges in 1he West.

The work of air. — The air sifts into ¢racks in rocks wherever
it can find an opening.  Here it begins a kind of rock-decay
which results in the crumbling of the rock. This action of the
air is well illustrated by the rust on a stove pipe or plowshare
that is left exposed to the air for some time. The rust is a decay
of the iron produced by the air.

In arid or very dry regions, or wherever the ground is not cov-
cred with grass, the wind lifts particles of soil and hurls them
against rocks on hillsides, gradually wearing away the rock and
undermining it so that it falls over. This is called disintegration.
The rounded and dome-like shapes in the hills and mountains in
the western desert regions are largely formed {rom soil carried by
the wind.

The work-of water. — The water from rains also finds its way into
the little crevices in the rocks, where it may freeze and force the

t Metals and minerals expand, or become larger or longer, when they are heated. .
When a ratlroad is laid, o short space is left hetween cach two rails to provide for
expansion or lengthening when the rails are heated by the sun or by the passage of
cars over them. When minerals in a rock are heated they become slightly larger

and crowd against one another. Different kinds of minerals expand different,
amounts.
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cracks to open wider.! When ice forms in large cracks on rocky
hillsides, it may break large pieces from the rocks and send them
tumbling down below.

Water also dissolves rock, just as it dissolves sugar, but not so
rapidly. The process is slow but it is sure. Think how the

F1G. 22.— The bed of a stream at low water. Notice the pebbles that have been
worn smooth by being rolled about. Tiny bits that have been ground off have
been added to the soil.

waves of the ocean dash against the rocky shores, and remember
that there is ““no rock so hard, but a little wave may beat ad-
mission in a thousand years.”
Water nearlv always contains a substance called earbonie acid,
1 Water expands when it freczes. If we completely fill a glass bottle with water

and fasten it with a strong stopper, and then set it where the water can freeze, the
bottle will be broken by the expansion of the water in freezing.
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and this greatly increases its power to dissolve rock. Very few
rocks can resist the effeet of such water.

After a rain the creeks and rivers are always muddy because of
the soil that the water carries down from the hillsides. In the
streams we may see small stones that are being carried along on the
bottom, knocking against one another and rubbing off all the sharp
edges so that they become smooth, round pebbles.  The small par-
ticles that are chipped off are carried by the stream, together with
the particles of soil from the hillsides, to the mouth, or where the
stream overflows its banks, and there, where the water is quiet, are
deposited as fine, soft mud. Perhaps we have seen this soft mud
in the lowland where the creek has overflowed its banks during
the spring freshet. Part of it is new soil ground from the rocks.
In this way the deltas of rivulets, brooks, and rivers are formed.

The work of ice. — We have said that when ice forms in crevices
in the rocks it forces them apart and may break off pieces. But
ice has played a
much greater part
than this in the
making of soils, in
the work of glaciers.

A glacier is a
slowly moving field
or stream of ice,
melting or breaking
away at the outer
edge or lower end
where 1t comes in
contact with the sea
or reaches a warmer
region. Theaccumu-
lation of snow and ice on top of the glacier or at its sources
pushes the mass of ice onward.

At one time the north temperate lands were covered by a great

(Fra. 23.— A part of the edge of the Greenland glacier,
showing its load of soil and rock.
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glacier that reached across our continent to the Rocky Mountains.
At certain points it extended as far south as Pennsylvania, and in
some places was a thousand feet or more in height. As this vast

F1a. 24.— Roots follow crevices in rocks and help to make
them larger. Then water enters and freczes and splits the
rock,

ice sheet moved gradually southward, it ground the rocks info
powder, wore away the sides of mountains, and rounded off the
hill-tops. It carried much of the soil and rock with it, and as it
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gradually melted, deposited its load by the way. With the melting
of so much ice, great streams were formed, which carried away
much of the finer soil and left the coarser and heavier sand,
gravel, and pebbles as sand-banks or gravel-banks. Perhaps
near your home there are such banks, left by the glacier, to
remind you that it once occupicd your region or farm, and that
it had part in the making of your land.

There is now a glacier in Greenland covering an area more
than ten times as great as that of New York State. It is slowly
moving outward in all directions. From the ends that reach out
into the sea icebergs break off, which, before they have melted,
may float as far south as the path of ocean steamers. Similar
glaciers are moving sea-ward from Alaska ; and smaller ones
are on many mountains.

The work of plants. — The roots of growing plants creep into
the crevices in the rocks and there increase in size, forcing the
cracks wider open and breaking off fragments of the rock.
Decaying plants and roots hold the moisture of rains; and in
their decay an acid is formed which slowly dissolves the rock
that it touches.

The work of animals. — All classes of burrowing animals, as
the gopher, mole, woodchuck, and prairie dog, and of insects, as
the ant, and the earthworm, help to form soil. They keep it
porous, or open, so that rains can enter, and they bring the deeper
soil to the surface. Those that eat soil, as carthworms and
certain insects, change its form. They are so numerous in some
soils that the part they take in soil-making is very important.

What soil is. — It is apparent, then, that soil is crumbled or
ground up rock, containing particles of many shapes and sizes and
materials, to which has been added decaying animal and vegetable
material, which we call organic matter, or humus. It is not
simply one thing or material, but is a great mixture or com-
bination of many kinds of materials; and that is why it is useful
in the growing of plants.
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Problem 53. Ask your teacher to take the class for an excursion some
afternoon, to study soil formation. Go to a creek or river-bank and
describe the soil-making that is taking place there. Ilind a low place
where the stream has overflowed, and note the fine, soft mud which is stil}
gritty. Then see whether you can find any crumbling rocks in the field
or the fence row, or in a cut in a hillside. Chip off a picee of rock that
has been exposed to the sun, and note the change that has taken place on
the outside as compared with the inside. Ask your teacher to tell you
what she knows about the formation of the hills, if there are any in the
locality. See whether you can find a sand-bank or gravel-bank, and
notice how it is formed. Write a report on what you learn on this field
trip.

Problem 54. Walk over your father’s farm, or some other farm in
vour locality, and note carcfully how many kiods of soil there are. Write
an essay on what soil conditions you discover on the farm.

Problem 55. What difference is there between the soil in the woodlot
and that in the hay or grain ficld, in color, weight, texture, or fecling,
and smell?  Why is there this difference? Which contains more mois-
ture? Why?

" Problem 56. Grind up three different kinds of rock as fine as you can
and bring the fragments and powder to school for comparison. Is there
any difference in the soil from the different kinds of rock? Which kinds
of rock grind most casily? Which arc hardest? Put all of the soil made
by the pupils into a pot and set in it a growing plant. Keep it well
watered and in a bright place, but not in direct sunlight. Wil the plant
grow in the soil you have made? What is the chief difference between
this soil and that in the ficld? Does it contain any organic matter ?

Problem 57. Heat some garden soil and note the changes. Heat some
soil from the woodlot and note the changes. Which burns more? Why?
Which changes more in size and eolor? Why? What has the heat done
to each soil ?

Problem 58. Why arc some stones and pebbles rounded? Do you
always find sand where there are pebbles? Why ?



CHAPTER X

THE NATURE AND COMPOSITION OF SOIL

WE have learned that there are marked contrasts in the
nature of the soil in different sections of our country, as the soil
of New England, the alluvial plains of the Mississippi, the broad
prairies, the great plaius, and the arid regions. These are differ-
ent one from another, partly because different kinds and amounts

Fra. 25.~— Hills formed of sand drifted by the wind.

of rock and vegetable materials have entered into their making,
and partly because the particles of soil are of various sizes and
kinds.
Different kinds of soils have names, just as different kinds
of plants have names. The names help to describe and classify
62
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them. Some of the names are peat, muck, clay, loam, sand, and
gravel.

Peat. — Peat is made up very largely of vegetable or plant
material that is only partially decomposed. It is not decayed
enough to be useful for the growing of plants. It is formed
chiefly in swamps, where the water is quiet and the mud that it
carries settles to the bottom and furnishes a foothold for water
plants. When these plants die, they are submerged and others
take their places. Year after year this process goes on, and there
is built up a peat bog. Such bogs are found in many places in
Canada, northern United States, Ireland, Scotland, and Norway.

Muck. — A soil that contains a large amount of organic matter
that is more thoroughly decomposed than peat is called muck.
It is the next step toward a good garden soil from peat. It will
support plant growth, but is not the best garden soil except for
a few crops. It is Dblack and loose and holds a great deal of
moisture. It must be well drained before any crops can be
grown.

Clay. — A clay soil is one that is made up of such fine parts
that one particle cannot be distinguished from another without
the aid of a microscope. It is the most finely pulverized soil.
In the field it is hard and sticky, and difficult to work either
when it is very wet or when it is very dry. It makes good mud
pies which crack to picces when they are dry. That is the way
the soil behaves in the field also; we have all seen the cracked
surface of a clay soil in the dry midsummer. A clay soil is fre-
quently said to be cold beeause it holds much water, that is, docs
not allow the water to pass through it readily, It is also said to
be heavy, because it is closely compacted and sticky.

Loam. — A soil composed partly of clay and partly of sand is
called a loam. If there is much clay in it, it is a clay loam; if
much sand, it is a sandy loam. When clay and sand are in ahout
cqual proportions it is a true loam. This is the most common and
most desirable kind of general farm soil. It is easy to work,
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allows moisture to pass through sufficiently fast, and makes a good
home for roots.

Sand. — Sand is soil so coarse that it is gritty. Its particles
are much larger than those of the clay soil. They can readily
be distinguished one from
another. The soil is loose,
open, and porous, allowing
the water to drain out of it
casily. Band is therefore
frequently spoken of as a
warm and a light soil, the
opposite of a clay soil. We
find sand soils along stream
beds, along the shores of -
lakes, in’ the coastal plain,
and in other places where
the glacier deposited part
of its burden.

Gravel. — Some soils are
nearly all gravel, or pebbles,
and are called gravel coils.
Others contain many large
pebbles and small stones.
A clay soll containing much
stone is called a stony clay.

' The materials that make

F1G. 26, — Where the current is checked the oy
stream deposits its burden. up 5-011-,_ We now know
that the soil is made up of
fine particles of rock, vegetable matter, water, plant and animal
life. It contains also air and another kind of plant life which
perhaps we do not know about, because we cannot see it, but
which is very important, —a low form called bacteria. The
bacteria plants are so small that they can be seen only under a
strong microscope. Yet the soil could not produce crops if they

A~
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were not there, changing it so as to make it useful for plant-food.
Bacteria must have air in order to live, and so there must be
air in the soil. We shall study in later chapters ahout these
various materlalb that make up the soil.

Importance of the condition of the soil. — In order to grow,
plants must have food, air, water, and a suitable home. These
are what the 501( and the atmosphere supply. A suitable home
must allow the roots
to reach out, must
supply the food which
they are seeking, help
to regulate the mois-
ture and heat condi-
tions for the plant,
and give good support
to that part which
grows above ground.
A considerable part
of the plant grows Fia. 27.—Soil that contains much humus and
below ground to sup- vegetable matter. It remains loose.
port and nourish the
part above ground. When we have tried to pull a plgweed out
of a neglected part of the garden, we have discovered that the soil
gives strong support and that the root-anchor holds fast. The
farmer recognizes the importance of the condition of the soil,
and plows and fits his land carefully.

Soil as a source of plant-food. — The plant needs a variety of
foods, just as the hungry boy does. Many different substances
are required for its growth. Some of these substances are ob-
tained from the air and others from the soil. Those that are
taken from the soil are spoken of as mineral foods because they are
actually some of the mineral matter dissolved in water. As
we shall study later, the plant cannot take in solid particles
of sail, but only such materials as are dissolved in water in the

F
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soil. Through the roots the dissolved materials can pass into
the plant, where they are prepared by a sort of digestion for its
special nceds.

A very large part of the mineral matter in soil is material that
cannot be used as food by plants, and is of no use to them except
to give them support.

Relation of soil to farming in the locality. — The kind of soil in
a locality determines to a considerable extent the tvpe of farming

FiG. 28.— Two soils. On the left; clay that has dried and cracked ;3 oa the right,
a loosc loam.

that shall be carried on. Some crops can be raised on a great vari-
ety of soils, while others are not so easy to please. Timothy hay will
grow successfully on clay, clay loam, loam, and even fine sandy
soils; apples, pears, and grapes prefer heavy loam or clay soils;
peaches prefer sandy soils.

‘When muck soil is well drained, it is excellent for growing onions,
celery, cabbage, and peppermint. Large growers of these crops
usually choose such land, if they can secure it. Where there are
belts or stretches of muck land, the farmers make a specialty of
one or two crops; here, the soil determines the kind of farming.
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Clay soils will produce good crops of hay, wheat, oats, beets,
cabbage, and turnips. They are too cold and wet for corn
and too hard to allow potatoes to grow freely. Loam soils pro-
duce hay, wheat, and oats nearly as well as clay soils; they produce
corn and clover better than clay soils. Potatoes, tomatoes, beans,
and peas do very well on loams. Sandy soils produce poor crops
of grain and grass, but, because they are warm, they are well .
adapted for growing berries and early vegetables, as peas, radishes,
and lettuce. The intelligent farmer will adapt his crops to his soils,
and thus secure the best results from his land.

Problem 59. Ask your teacher to take the class for another soil ex-
cursion. Some one supply a spade. In the meadow, dig down about
eighteen inches into the soil. Is there any difference between the surface
soil and the under soil or subsoil? If there is, which is looser ? Which
is darker colored? Which has more organic matter? Why? How can
you tell ?  How deep down is the subsoill? How many factors have
helped to make the surface soil different from the subsoil? Take a
bottle or glass full of both surface soil and subsoil for study and exhibit
in the schoolroom. Put a label on the glass to show where and when the
soil was secured.

Make a similar study of the soils in the woodlot and down by the creeck
bed, if there are woods and creeks in your neighborhood. Of all the
soils studied, which contains most organic, or vegetable, matter, and
which contains least? How do you explain the differcnees?

Problem 60. Make for the schoolroom an exhibit or museum contain-
ing muck, clay, loam, sand, gravel, and stony clay soils so far as you can
find them in your neighborhood. Mark the bottles to show where each
was found. Get the same amount of each kind of soil, weigh the samples,
and mark the weights on the bottles. After a few weeks, note which
have changed most. Weigh them again. Explain the changes. Do these
differences malke some soils hetter for crop-growing than others? Why?

Problem 61. What kind of soil is most common in your locality ?
Do all-of the farmers grow, in general, the same kinds of crops? Are there
any special crops? Are the special crops grown on certain kinds of soil ?
Does your father try to adapt his crops to the different kinds of soil on his
farm, if there are differences?

Problem 62. Write a short essay about the part that the soil plays in
the growing of plants— what it does for the plant, and how.
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CHAPTER XI

 THE WATER AND AIR IN THE SOIL
4

Ir a soil is perfectly dry — or as dry ds you have ever seen it
— plants cannot grow in it. When we add water, we see that
plants will grow or they will revive if they are wilted. We know
that in some way the water in the soil ig useful to plants.

Relation of water to plant growth. — A living plant contains a
large proportion of water — gencrally more than 75 per cent of
its weight. Practically all this water is taken from the soil by
the roots.  All growing plants need water, first, because they can
take their food fromn the soil only in liqpid form, and second, in
order to keep fresh - - that is, to keep théir cells expanded so that
the plant will not become wilted. The mwoisture that is in the
soil 1s the immediate source of the food-supply of plants; it is a
plant-food itself, and it carries other plant-foods. Much water
must pass up through the plant in order to carry the food to the
leaves where it 1s digested.!  From therc the surplus water evapo-
rates, or passes off into the air.

How the water gets into the soil. — If we go out immediately
after a heavy shower, we find little muddy streams running by the
roadside. Out in the cornfield, where the land slopes down
toward the hollow, some of the soil has been washed away and
the water has cut deep channels toward the bottom of the slope.
The little rills rise rapidly and rush away, loaded with fine soil from

! It has been found that erops take 300 to 500 tons of water from the soil to
make onec ton of dry plant material, by which is meant all of the plant except the
water. Timothy hay takes 300 tons of water to make oue ton of dry hay. OQats
require 500 tons, barley 464 tons, clover 576 tons, potatoes 385 tons, to produce
one ton of dry matter.

68
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the plowed fields. The water that runs off in this way instead of
sinking in:go the ground is spoken of as surface water.

F1a. 29.— Disastrous soil erosion, or washing, in an orchard.
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But not all of the water robs and furrows the land and retreats
with haste to the nearest creck or pond. Much of it does not
stop when it strikes the surface of the ground, but sinks into the

Fia. 30. — This soil needs dratnage. After rain puddles were formed. Then,
when the sun shone, the earth *“ baked,” or dried, until it cracked.

land through the cracks, crevices, earthworm burrows, channels
left by the decay of roots, and whatever other openings there
may be. As it is urged on by other water from above, it will
sink down to the lower layers of soil. Finally, if the rain is heavy
enough, it will reach the level of the * free” or ground water,
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from which wells and springs are supplied. Very heavy and long-
continued rains may fill all the spaces in the upper layers of soil
with water. Dashing showers will run off the surface, if it slopes,
as time is required for water to soak into the soil.  When the land
is dry, the farmer likes a slow, steady rain that continues for
several hours — a soaking rain.

How the water is held. — As the water passes downward, each
particle of soil is surrounded with a thin film or coating of water,
much as is a marble when dipped into water.

All through the soil arce holes or pore spaces which vary in
size with the kind of soill. In a fine-grained soil, as clay, which
packs closely, the spaces arc small, and the water cannot pass
through quickly. Much water is held back in the little cavities.
In a loose, coarse-grained soil, as sand, the spaces are large and
the water passes through very rapidly. We might compare the
two types of soil with two pieces of cloth — one of fine linen and
the other of cheese cloth. The former, with its fine spaces, will
almost hold water, while the latter, with its large openings,
allows water to drain through rapidly.

Perhaps we shall now understand why clay is frequently a sticky,
wet so0il, and forms puddles on the surface after a rain, while sand
is a dry soil and almost never forms puddles.

How soil water moves.— We can readily understand how
water will move downward through the soil whercever there are
openings or pores. It Is interesting to know also that the
water that is about the particles in the form of thin films can
pass from one particle to another whenever two particles touch
each other closely. As the particles in the soil are in close
contact, this movement of water is constantly taking place. It
is the dry particle that takes the moisture from the wet one,
50 that the movement is toward.the drying arca. This is of
great importance to the plant, as there is a constant move-
ment of water towards its roots as fast as the roots take up the
water from the particles of soil that they arc touching. It is
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in this way that the plant receives the benefit of most of the
moisture in a good soil.

Drainage. — In regions that have considerable rainfall, enough
water falls to more than fill the pore spaces in the soil.  If most
soils did not provide some means of carrying off the swplus that
has entered the soil, all lands, even the most rolling, would
be swampy. Morc water must be removed from the soil than runs
off the surface. Thercfore, all lands that do not of themselves
drain away the excess, or have natural underdrainage as we say,
must be artificially underdrained, This s because the surplus
water oceupics the open spaces in the soil and thereby prevents
the entrance of alr. The roots of plants must have air, and
they will go down only as far as the air can penctrate. By re-
moving the over-abundance of water and allowing the air to enter,
we provide for the roots a wider and deeper feeding ground.

Drainage has other uses than this, however.  Nuch water
makes the ground cold. When the surplus is rcmoved, the
ground warms up carlier in the spring and crops can be planted
earlier.)  If the ground heaves in winter, breaking the plant
roots, it is an indication that there is too much moisture present
and that drainage is necded. Drainage will largely prevent
heaving. It will also largely prevent the  baking’”” or crack-
ing of soils in midsummer. Tt really provides more moisture,
not less, for plants, because it removes only the harmful excess
and allows the roots to go deeper and so to he in contact with
a larger surface from which to draw the films of water.

The best means of artificially draining most lands is by laying
tile drains in the soil three to five feet deep, and close enough to
take care of all surplus water. When it is necessary to remove
only excess surface water, open surface ditches may be used.

! Growth will not begin in most cultivated crops when the temperature is below
40° T'. Above this temperature, growing eouditions improve up to a given temper-
ature, beyond which they fall again from too great, heat. Corn will not begin to
grow below 48° or 49° I, It grows best at 93° 19,
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Irrigation. —Sometimes soils do not receive enough moisture, or
the rain is not well enough distributed throughout the year to
meet the needs of growing plants. In such cases water must be
supplied artificially by what is known as irrigation. In many
large areas in the western part of the United States no farm
crops can be grown unless the land is irrigated. In other regions,
the rainfall is not sufficient for the best growth of crops.
Fifty years ago less than 100,000 acres in the United States were
artificially watered. To-day more than 10,000,000 acres are
being so watered. = Many more millions will be valuable farm
lands when they are irrigated.

In the east, irrigation is also being practiced by farmers who grow
vegetables or truck-crops for market. Their crops may be ruined
by drought if they depend wholly on natural rainfall, and some-
times they establish systems of watering in their vegetable gardens.
Usually they use an overhecad sprinkling device instead of running
the water through ditches in the gardens.

In the great western irrigation systems, immense dams are built
to form reservoirs or artificial lakes to hold back all the water from
rains and winter snows. From these reservoirs, canals carry the
water through the region to be watered. Ditches opening from the
canals distribute it to the fields. In some places canals and
ditches run out from large creeks and rivers, and reservoirs do not
have to be built.

The air in the soil. — All plants require air around their grow-
ing parts, about the roots as well as about the stems and leaves.
The roots cannot do their part unless there is air about them.
Without air seeds will not germinate, that is, will not begin
growth, but will rot. And the great host of soil bacteria, whose
work it is to change certain plant-foods so that they can be
used by the plants, will perish if they cannot have air. 1In
other words, all the activities in the soil that have to do with
the growth of plants will cease if air is not present, and plants
will not grow.
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We have already learned that air occupies the open spaces in
the soib; and that it enters the pores, cracks, earthworm bur-
rows, holes left by decaying roots, and any other openings.
When rain water sceps into the soil, it earries air with it.  The
farmer introduces air into his soil by plowing, turning the soil
over, exposing it to the air, loosening it, and making new pore
SpAaces.

Problem 63. il a four-ounce medicine bottle with well water. Cut
a small slip of geranium and put the lower end into the water. Hang the
bottle containing the slip in the window. Impty the water every other
day and fill the bottle with fresh well water. Does the slip grow?  Docs
it have food ? Where does it get its food ? Is there dissolved mineral
matter, plant-food, in the well water? Do vou suppose that your well
is simply a deep hole to cateh the excess soil water, which contains plant-
food ?

Problem 4. Take three long-necked lamp chimneys or glass tubes,
and tic a piece of coarse muslit over one end of each. Fill one with coarse
sand, one with sand and loam mixed, and one with clay, to within one and
onc half inches of the top. Jar carefully to compact the soil while filling.
Stand the tubes in trays filled about two inches deep with very coarse
sand or fine gravel.  Fill each tube to the top with water. Asthe water
sinks, add equal amounts to cach tube. In which tube does the water sink
fastest?  In which one does it drain away from the bottony first 7 When
cach has begun to drain, fill each tube level full of water at the top and see
how long it takes each to lose its one and one half inches of water. Keep
the tubes for u few days and note which one dries first and which last.
Which would be the best garden soil so far as the moisture is coneerned ?
Why?

Problem G5.  Are there any surface drains on vour father’s farm, or on
any farm in the locality 2 Arve there any underdrains?  Are there wet
places on your father’s farm ? What kind of soil is there in the wet
places? How doesit behave when it is dry 7 Do plants grow well on
the wet places ?

Problem ¢6.  Write a short essay about what becomes of the rain that
falls on your father’s farm.

Problem 67. Where is the great Roosevelt dam? Why is it there?
How much land is irrigated from i¢?

Problem 68. Put clay soil into a pot and plant sceds.  Wet the surface
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of the soil and puddle or pack the clay while wet. Watceh for the sceds to
germinate and grow. Kecep the clay soaked. At thesame time put sceds
into another pot filled with loose, mcllow, moist soil. In which do the
plants first appear? Why do not the plants grow in the first soil ?  Are
there any wet clay soils like the one in the first pot, in vour locality ?
Do they grow good farm crops?

Problem 69. T1f there is o bare place on your father’s farm, or on a
neighboring farm, try to find out why it does not produce plants. Might
one reason be that it is so hard that air caonot enter?  Does it contain
much humus?

Problem 70.  Why docs very little grass grow on the playground by the
school-house, especially near ““home plate” of the baseball field, during
the summer vacation?

Problem 71.  Why do sceds rot in a water-soaked soil ?

Problem 72. Do you supposc that you could causc seeds to germinate
even in a water-logged soil if you thrust straws down to them?



CHAPTER XII
THE PLANT LIFE IN THE SOIL

WE have already used the word bacteria (Chapter X); and
we have learned that bacteria are very small, invisible plants
that live in the soil and help in the growth of other plants.
Some kinds live in other places than in the soil, but we shall
study now only the kinds that are found in the soil.

These tiny plants live in the soil in countless millions. In
the barnyard and the manure heap, where conditions arc espe-
cially favorable for their growth, they exist in very great num-
bers, even as great as 100,000,000 in one gram of soil (a gram
is .002 of a pound). We cannot see them without the aid of a
powerful microscope, but we know that they cxist and that they
are very important to the farmer. They do not require sun-
light, as do most of the plants we know about; but they do
require air, moisture, moderate warmth, and food. When the
farmer knows how much he depends on these unseen allies, and
what they require for their life and work, he tries to make the
condition of the soil favorabie for them.

What the bacteria do. — All plants and animals require food;
and much of it is limited in quantity. At any one time, there
is little food in the soil in the right condition for plants, yet
plants and animals have used food constantly for unknown cen-
turies; and our soils are still producing vegetation. This is pos-
sible because the same food is used over and over again. One
kind of living things uses it, and in so doing changes it into a
form to be used by another kind of living things; these, in turn,
change it into other forms for use by still other living things.

78
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The food substances pass through a circle, or cycle, passing round
from one kind of life to another, and finally returning to the
form in which they started.

Plants are grown to feed animals. All tillage of the soil is to
help plants to grow —to make the food in the soil useful for
plants. When plants consume this food, they change it into
new forms that cannot immediately be used as food for other
plants. But it is then in just the right form for animal food,
and so animals consume the green plants. In the animal body
the food substances are again changed. Some of the materials
are returned to the soil in the manure. All of the others are re-
turned when the animal dies and is buried.

When the food materials, which came originally from the soil,
have passed through these seyeral changes and are returned once
more to the soil, they are not then in a form to be used again
by plants. This is where the bacteria do their part. Such dead
plant and animal matter is just the kind of food they need, and
they set to work on it vigorously. When they are done with
it, it has been changed into simple forms again that are in the
right condition to be used as food by plants; and here the ma-
terials start again on their round, or cycle. If it were not for
the bacteria the soil would soon become clogged with the dead
bodies of plants and animals, and would be uscless for producing
vegetation.

This circle or eycle or round of life, in which all living things
have their part and receive their nourichment, helps us to under-
stand why the soil can produce crops for countless centuries with-
out becoming exhausted. It is only when the farmer takes
much food from the soil in crops and returns nothing to it, that
the cycle is broken and soils become poor and unproductive.

Another activity of bacteria. — Every farm boy knows that
the fields are richest where clover or cowpeas or alfalfa has been
grown. Certain crops, which we call legumes, or leguminous
plants, such as clover, alfalfa, beans, peas, cowpeas, and vetches,
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leave the soil in a specially rich or fertile condition. The soil
bacteria must be given credit for thiz unusual richness. Nature

Fiu. 33.-—The roots of the cow-
pea, showing the nodules in which
live the bacteria that gather ni-
trogen.

has provided a kind of bacteria
that penctrate the small rootlets
and set up factories, which we call
root nodules, for the preparing and
storing of one of the most valuable
of the plant-foods known as ni-
trogen. In these factorics, which
are established on the leguminous
plants, nitrogen is stored for the
use of the plant itself and for other
plants that will be grown on the
soil atter the legume is harvested.
The crop that is grown after the
legume is  henefited because the
roots of the legume, bearing the
nodules, are left in the ground,
Soil incculation. — Sometimes it
is desirable to place these tiny
plant organisms in soil in which
they are lacking. This opcration
we call soil inoculation; that is,
we inoculate, or infect, the soil
with bacteria.  Soil  inoculation
may be practiced when a kind of
legume 15 to be growm on tlie land
that has not been grown there in
recent years. It is most easily
done by spreading on the land soil
from a feld where the same kind of

legume has been grown suceessfully. The soil carries the bac-
tecia, and thus they get into or inoculate the new soil. If
clover docs not do well on one field, but thrives on another, it
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may be made to grow better on the first by sprinkling on it
some soil from the sccond.

Soil diseases. — There are some kinds of bacteria in the soil
which are not desirable. They are known as plant disease germs;
that is, they causce discases of plants, and carry diseases from
one plant to another. They are just as active in the soil as
are the helpful kinds of germs, and may cause the farmer great

loss. Clubroot of cabbage i1s a soil disease.

Problem 73. Go into a field in which a heavy sod or stubble was
plowed undcr last spring or last fall. With a spade dig up some of the
soil and note what changes are taking place in the vegetable parts that
were plowed under. If possible, find next a field in which vegetable matter
was plowed under the year Defore.  What has become of the vegetable
materials in this field 7 Then go over to the woodlot, and where the trees
are thickest dig down about fiftcen inches. Describe the changes in the
condition of the soil as you go down from the surface. ¥From what is most of
this soil made?

Problem 74. Can vou find any mushrooms or toadstools in the woods
or about the barn? Why do they grow there?

Problem 75. Carefully pull up a clover, sweet clover, alfalfa, or some

other leguminous plant, and look for the littie nodules or swellings on the
roots. They may be as small as pin heads, or mueh larger. Try to find
them on the roots of two or three different kinds of legumes for comparison.
Wash the roots carefully and keep them for a while in a glass jar in the
schoolroom for observation.
_ Problem 76. Legumes are the true pod-bearing plants. The pea-pod
18 the kind of fruit that botanists call a “legume,” and from this the
name has been given to all the plants of this family. It is a large family.
Most of the members have pea-shaped or butterfly-like flowers. How
many kinds of Jeguminous plants can you name?

Prodlem 77, Write a story about the life cycle of a corn plant — what
becomes of the plant and how the materials that are in it are carried round
to go into another corn plant. Explain what happens to the soil if the
corn is shipped away or is fed to cattle that are to be sold, and little is
returned to the soil.



CHAPTER XIII
* THE TILLAGE OF THE LAND

TILLAGE is thestirring or turning over of the land to fit it for the
growing of plants. Plowing and spading and harrowing and hoeing
are forms of tillage. Land is tilled in order that crops may be
planted and harvested, and to improve the condition of the soil
so that it will yield the largest and best crops.

When man first tilled the soil, centuries ago, he doubtless did it
only to get his seed into the soil, or, in the case of root-crops, to get

Fia. 34. —Bottom view of a modern plow, showing the parts. 1, share; 2, mold-
board ; 3, landslide ; 4, frog; 5, brace; 6, bcam ; 7, clevis; 8, handle.

the crops out of the soil. Gradually it was learned that tillage had
other uses — that it destroyed weeds, and that stirring the soil to
remove weeds seemed to make the plants grow better. When the
land did not produce good crops, the workman of former time
thought that it needed to have a rest instead of having more
thorough tillage. So he rested his land for a year, or “fallowed”
it, as we say to-day; that is, he allowed it to remain idle.
History of tillage. — In the early part of the eighteenth century,
Jethro Tull, an English landlord, taught that tillage was the most
82
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important farm operation. He declared that by tillage, which
would pulverize the soil for the use of plants, soils could be kept
forever in a productive condition. He thought that the plants
themselves took the fine particles of soil into the roots and digested
them within the plant. He did not know, as we do to-day, that
plants cannot take in solid materials, but must get their food from
the soil in liquid form. He had observed, however, that thorough
tillage made plants thrive, even though he did not know the real
reason. Tull’s teachings and writings completely changed the
methods of farming of his day. Thereafter tillage occupied a
more important place in farm operations.

We shall learn in this chapter some of the reasons why the farm-
ers of the present day till their soils.

Why soils are tilled. — We have already learned that plants will
not grow unless their roots have a suitable home and feeding
ground. Tillage is one of the best means of preparing this suit-
able home. The following arc some of the reasons why soils
are improved by tillage :

(1) Tillage makes the soil finer and deeper, so that roots can
reach farther.

(2) Tt brings up the moist soil in spring and enables the surface
to dry enough to make a good, early seed-bed.

(3) Tt helps the soil to hold a larger amount of useful moisture
by fining or pulverizing it so that there arc more particles to be
coated with the films of water.

(4) Tt saves moisture in the hot midsummer, for reasons which
we shall learn.

(5) It stirs the soil and allows air to enter.

(6) It prevents the growth of weeds, which take plant-food and
moisture from the soil.

(7) By tillage, vegetable matter is plowed into the soil to make
it more productive. '

Tillage makes plant-food available. — We know that, at any
one time, there is only a relatively small amount of food in the
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soil in condition for plants to use. But there is a great deal of
material that will serve as food for plants when it is changed into

InG. 35.— Good tillage saves moisture.

another form. The food in the soil is available only when it is
in a condition in which plants can use it. One purpose of tillage
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is to help change this material into the form in which it can
be used.
- As we have learned in the preceding chapters, moisture, heat, and
air are necessary in the soil if the mincral material is to be dis-
solved, the organic matter decayed, and the Dbacteria to do their
work. All of these activities must take place in order to prepare
the soil as food for plants. Tillage opens up the soil to receive
moisture, heat, and air. It is thercfore of first importance in
creating the right conditions for the growth of plants.

Tillage saves mioisture. — Tillage, if it is well done, breaks the
soil into very fine particles; and a soil made up of fine particles
will hold much more moisture than a coarse one— as clay soil

Fic. 36.— Tillage improves the orchard soil. »

r
will hold more moisture than sandy soil, even though it does not
take up the moisture so rapidly as does sand.
But tillage saves moisture for the plant in another way. Our
fathers cultivate their corn and cabbages and potatoes, not only to
keep weeds out, but also to keep the soil loose on top. Have we
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ever asked them why they keep two or three inches of loose soil
on the surface, which dries out as soon as it is stirred?

Let us go out behind the barn or woodshed, and lift a board or
large stone that has lain there throughout the spring and early
summer. We find that the soil is moist under it, while the ground
about is dry. The stone has prevented the moisture from evapo-

Fi1c. 37.—Footprints compact the soil, and this brings the water to the surface.
That is why footprints are dark and moist. (See Figs. 35 and 38.)

rating into the air. The loose layer of surface soil, which we call
a mulch, acts in much the same way as the stone. It serves
as a blanket, covering all the field, to protect the soil beneath
from the strong summer heat and to prevent the evaporation of
the moisture. By stirring and drying the surface mulch, its
moisture is evaporated. As the mulch is kept loose, the films
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~Fig. 38.— A footprint, showing how the soil is compacted.

of moisture from below do not pass from the moist particles to
the dry ones, as we learned in Chapter X1, because the dry par-
ticles are not in close enough contact with the moist ones. If
the mulch is allowed to settle of its own weight and pack again, or
becomes packed by rolling, tramping, or a beating shower, its
particles will become pressed against the moist ones beneath; and
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then the moisture will pass upward again and be evaporated.
It is in order to prevent this packing that the surface must be
stirred frequently to keep the muleh loosc.

Dry-farming. — Many of us have heard or read about ““dry-
farming.” It is a special kind of tillage used in very dry
regions to save enough moisture so that crops may be grown
every two years instead of every year. The land is made deep
and fine to catch and hold all the rainfall, and then the surface is
kept loose throughout the year to prevent the moisture from
escaping.

The purpose is to store up enough moisture one year, when
crops are not grown, to supplement the rainfall of the next year
80 that a crop can be grown during that year. The third year
the land is bare again, to store up moisture for a crop to be
grown during the fourth year.

Where the rainfall is normally 20 inches or less in the year,
dry-farming or irrigation must be practiced.

! \History of tillage tools. — The first tools for stirring the soil
were for hand use. They were built after the fashion of the hoe.
Later, crooked sticks,
so shaped as to enter
and loosen the soil,
were used to draw
behind the workman.
This seems to have led
to the development of
the plow. The first
plows were either
pushed or drawn by
man, The ancient Fi1c. 39.— Sulky plow.
Egyptians built and
used a plow that had a beam, a shank, and a handle, and they
used their animals to draw it. From this the next step was
to provide the parts that received the wear with a shoe of iron.
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This was done very early, for it is written, 1100 years B.c., that
the Israclites, who had little skill in the working of iron, “ went
down to the Philistines to sharpen, every man, his share and his
coulter.”

From the first appearance of the plow to the present day, many
changes and improvements have been made, and several thousand

FiG. 41.— Gang plow, drawn by traction cngine. Usecd for farming large areas.

different models have been designed at various times. At pres-
ent there are very many kinds in use, from the single walking plow
to the large steam plows that carry gangs of sixteen to twenty
plows. These large gangs will plow, harrow, and occasionally
seed, in one operation, 40 to 60 acres in a day. The develop-
ment of the plow has a long history, and in one form or another
it has had a part in the progress of all nations and races.

Next to the plow, the harrow is perhaps the oldest tillage tool.
The first harrow was doubtless the limb of a tree with extending
branches. From this developed the first type of harrow, a forked
stick with spikes in each arm. Later a cross-arm was added and
we had the “ A" harrow. The Romans used a square or oblong
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* Fi1g. 42. — Spike-tooth harrow.

harrow with cross-bars carrying many teeth. Our modern har-
rows all follow these same general principles.
The first rollers were carefully chosen logs. Spikes or bars were
driven into the ends and a yoke provided for drawing. This style
]

Fic. 43.— Disk harrow.
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of roller was in use until within recent years. Because of difficulty
in turning the log, the two-picce or two-section roller was devised.

Frc. 45. —Disk plow.

The use of tillage tools. — The farmer needs many different kinds
of tillage tools for different purposes. Some, as the plow, are to
stir the soil deeply and to cover the sod or stubble that is on the
surface of the ground. Others, as the cultivator, tear up the soil
to less depth than the plow, and lift and turn it. Others, as the
harrow, prepare and pulverize the surface of the soil and make the
soilmulch. Others,
as the roller, com-
pact the soil and
are specially useful
on light, sandy, or
gravelly soils that
are naturally too
loose.

/ N There are many
Fia. 46.— Subsoil plo. St‘yles of each of

these different
tillage tools for special purposes. FEach has its own use, and the
careful farmer will choose his tools so as to get the ones that will
do his various kinds of work best.
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F1g. 47.— Spring-tooth harrow.

Problem 78. Place some small marbles or pebbles in one tumbler.
Put an equal weight of loosc soil in another tumbler. We shall then have
in the second tumbler the same amount of material as though the marbles
or pebbles were ground into fine powder. Pour water into cach tumbler
until it stands on the top of the soil in one tumbler and just covers the
pebbles in the other. Which takes the larger quantity of water? If
we measure the amount of water as it is added, we shall find that the soil
has two to four times as much as the marbles. Tip the tumblers and let
the water run out. Which loses morc water? Which holds more?
Why? What does this teach in regard to tillage? Is there a film or
coating of water left on the pebbles after the water has becn allowed to
run out of the tumbler ? Is there any evidence that there is a similar
film about the particles of soil, or that there is water in the spaces between
the particles ?  Where else could the water be in the soil ?

Problem 79. Describe the different kinds of plows on your father’s
farm or on a neighboring farm. What is each used for? Have vou any
old ones that your father does not use now? How arc they different
from the ones he is using?

Problem 80. Ask the teacher to write on the blackboard a list of all
the different kinds of tillage tools, including those used by hand, on the
farms in the neighborhood. You should tell the teacher what to write.
Then recite (or write) from this list what each is used for.

Problem 81. Do the farmers in your locality plow in the fall or the
spring? Why? Do they roll their land? Why? Why do they drag
1?7  Why do they cultivate the crops while they are growing?
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Problem 82. What crops are grown in your locality for which the soil
must be tilled in order that they may be planted? Tor what ones is
it again stirred or turned in order that they may be harvested? Is this
stirring of any benefit to the soil, aside fromn the planting or the digging
of the crop?

Problem 83. 1f you live in a dry-farming region, describe how the
work is performed. If you live in a humid region, ask your parents or
teacher to read you something about dry-farming. Where are the dry-
farming regions?  On the map that you made for Chapter I1, outline the
dry-farming regions.

Problem 84. What is the amount of the annual rainfall of your region ?
When does most of the rain come? From what direction does it usually
come ?



CHAPTER XIV
THE IMPROVEMENT OF THE SOIL

TaE first thing tbe farmer must dois to make his land productive;
then he must strive to keep it productive so that it will serve
him well year after year.

Plant-food in the soil. — When studying the character of the
soil in Chapter X, we learned that plants take from it certain
substances which we call plant-foods. These substances are
called sodium, potassium, silicon, calcium, magnesium, phosphorus,
iron, chlorine, and others. From the air the plant gets still other
materials called carbon, hydrogen, oxygen, and nitrogen. The
nitrogen is not taken in from the air above ground as are the
carbon, hydrogen, and oxygen, but by the roots from the air in
the soil. We shall learn more about all of these materials when
we study chemistry in high school; but just now we need to
know their names so that we can talk about the food of plants
intelligently.

A plant must have every one of these different plant-foods.
Each contributes its part to the growth of the plant, and one can-
not be substituted for another. If a soil contained all of them
except potassium, it could not grow plants. If it contained enough
of everything but phosphorus to produce thirty-five bushels of
wheat, and contained enough phosphorus for only fifteen bushels of
wheat, then fifteen bushels is all it could possibly produce. In
order to be fertile it must contain a sufficient amount of each of
the food materials to meet the needs of the crop to be grown.

95
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Plant-food must be available. — Not every soil that contains an
abundance of plant-food substances will grow large crops, how-
ever. Gravel-stones may contain all the necessary mineral
foods, but gravel-stones will not make a fertile soil.  If the stones

Fic. 48. -— Good tillage is a first step in soil improvement,

should be pulverized into =oil and have some humus added, much
usable plant-food might result. In order to be usable the food
material must be in sueh condition that it can be dissolved by
the soil water; for plants can take their food only when it is dis-
solved in water, or is in liquid form.
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Amount of plant-food in the soil. — The farm soil nearly always
contains all of the plant-food substances; but some of them may
be present in very small quantities, or may be in such form that
the plant cannot use them. Or the farmer may raise crops year
after year and not return anything to the soil, and in this way
greatly reduce the supply of plant-food. Of all the substances
that make up the food of plants, however, only three, or occa-
sionally four, are likely to be lacking; and they may not all be
lacking in the same soil.  They are nitrogen, phosphoric acid
(from phosphorus), and potash (from potassium), and sometimes
lime (from calcium).

When any one of these substances is lacking, it must be provided.
- Usually this is done in onc of two ways: either by hbetter tillage,
which, as we know, helps to change the minerals into a form to
be used by plants, or by adding the plant-food directly to the
soil in the form of fertilizer.

Fertilizers. — Fertilizers are substances added to the soil to
make it more fertile, or to contain a larger amount of available
plant-food. They arc of two general classes : one, which is
produced on the farm, we call farm manure ; the other, which is
generally bought on the market, is called commercial fertilizer.
Phosphoric acid, potash, and nitrogen may be added to the soil
by the use of either of these kinds of fertilizers, We shall study
the second of these classes first, and learn something about phos-
phoric acid, potash, and nitrogen.

Phosphoric acid. — We have all seen phosphoric acid. When a
match is struck, the little curl of white smoke which first appears
is phosphoric acid. The old sulphur matches show this best. In
the blue-black or red tip of onc of these matches there is a small
amount of the substance we call phosphorus. When this phos-
phorus is warmed by rubbing it against something, as in striking
the mateh, it unites with oxyeen from the air.  The white substance
of the smoke is the result of the union of the phosphorus and the
oxygen, and is phosphorie acid.
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In a fertilizer purchased for its phosphorus, the phosphoric
acid is usually united or combined with lime. The fertilizer is
then called phosphate of lime.

Fertilizer containing phosphoric acid is made chiefly from bones.
In certain places in the southern part of the United States there
are large deposits of bone which are called ‘“phosphate rock.”

Potash. — Potash, which is a form of potassium, exists in the
soil, locked tight in a substance that will not dissolve readily in
water ; consequently, much of the potash is not in a form to
be used by plants. It may slowly be unlocked and made usable
by tillage.

When vegetable matter decays, acids are formed which attack
the locked-up potash and set some of it free for the use of plants.
A soil that contains plenty of humus (decayed vegetable matter)
is likely to have potash in a usable form.

Potash can be bought as commercial fertilizer to apply to the soil.
There are large deposits in Germany, from which our supply
comes. Wood ashes contain potash and are a good fertilizer.

Nitrogen. — Nitrogen, in the particular condition for the use
of plants, is found principally near the surface of the soil. It is
made into the right form in the decay of the humus, in which
process the nitrogen is taken from the air and united with other
materials. Tour-fifths of the air about the earth is nitrogen,
and all nitrogen comes originally from the air. There is no nitro-
gen in common rocks.

Nitrogen may be added to the soil by plowing in vegetable
matter, or by applying barnyard manure, both of which decay to
form humus; or it may be added in certain combinations of com-
mercial fertilizer such as sodium nitrate, dried blood, and
tankage.

Barnyard manure. —Soils often need to be improved not only by
the addition of certain plant-food substances, but also in their
texture or general condition. They may he infertile because they
cannot be brought into good condition by tillage or because they
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lack sufficient moisture. Barnyard manure is one of the best fer-
tilizers to meet these conditions not only because it supplies plant-
food materials but because it also carries useful bacteria and con-
tains much vegetable matter for the formation of humus.

The manure from all farm animals is useful in improving the soil.
Horse manure is richer in nitrogen, rhosphorie acid, and potash
than is the manure from cattle or from hogs. Sheep manure is very
rich in these substances, and poultry manure is the richest of them
all.

Green manures. — Sometimes the farmer will raise a crop
merely to plow into the soil to add vegetable matter to make
humus. Such a crop is called a green manure, because the
plants are generally plowed under when they are still green.
The most useful plants for green manures are the legumes, as
clover, alfalfa, peas, vetches, soybeans, and cowpeas, because they
add nitrogen as well as vegetable matter. They are some-
times called nitrogen-gathering crops, because they gather nitro-
gen In the nodules on their roots. They are sometimes called
cover-crops also, because they frequently cover or occupy the
land when it otherwise would be bare.

Storing an account for the future.— The soil is the farmer’s bank
account on which he must draw for his living for all the years to
come. If he uses up his account, he will suffer. If he mistreats
his soil, takes plant-food out in the form of crops and puts nothing
back in, he will reduce his soil fertility until he cannot raise crops.
If he adds to his fertility from year to year, putting back what
is needed by good tillage, farm manures, green manures, or com-
mercial fertilizers, he will store an account in the soil that will
pay him well in abundant crops.

When a farmer dies, or moves away, that does not end the use-
fulness of his farm. Some one else must make a living from it. A
good farmer thinks of those who are to come after him. Some day
all farmers will be of the kind that make the soil more useful rather
than less useful by their farming.
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Problem 8. Does your father use barnyard manure on his farm for
" fertilizer ? Where does he spread it? Why does he spread it there?
Does he use commercial fertilizers with any of his crops? What does he
" use? Why does he use them with these particular crops?
Problem 86. Does your father grow any cover-crops fo plow in?
 What kinds does he grow? Why? Does he sow them so that they will
| not interfere with other crops? When are they plowed in? Does he get
| good crops from the ficlds on which cover-crops have been grown ?
Problem 87. Ask your father to explain to you all about his method of
improving his soil. Write a short essay about soil improvement on your
farm.
Problem 88. 1f one ton of clover hay contains 40 pounds of nitrogen,
10 pounds of phosphoric acid, and 40 pounds of potash, how many
pounds of each would be taken from the soil in thirty-five tons of clover?
If a farmer raises two tons of clover to the acre, how many pounds of
“each of these plant-foods will he remove from twenty-five acres? If
clover was raised on your farm last summer, ask your father how many
| tons he cut, and then find out how much plant-food was removed.
Find out also what was done to replace this loss in the soil.
Problem 89. If one bushel of shelled corn contains 14 ounces of nitro-
- gen, 5 ounces of phosphoric acid, and 3 ounces of potash, how much of
each is removed in a crop of 45 bushels to the acrc? If one ton of
barnyard manure contains 10 pounds of nitrogen, 6 pounds of phosphoric
acid, and 9 pounds of potash, how many tons will be required to replace
the plant-food removed by a corn ecrop from 20 acres at the rate of 45
bushels to the acre ?

e






PART III
FARM PLANTS






CHAPTER XV
THE NATURE OF PLANTS

Prants, like animals, must have food, water, and air. They
must also have warmth and light. It is easy to see what animals
eat and drink, but not so with plants. And yet, if we will, we may
know in a general way how the plant gets its food and its air, how
it digests and circulates its food, and how it grows and bears
fruit. To understand these processes, we must know about the
nature of plants, — what their dif-
ferent parts are and what they do.

Parts of the plant.— We know
that a plant has three parts — roots,
stem, and leaves. These perform
for the plant three kinds of service;
each has its own work to do. These
parts work together in perfeet har-
mony, just as do the parts of our
own body; and together they form
a living, growing plant.

The root system.— To study the
root system in a way to understand
it, we should have a plant before us
to examine. Let us bring in from
our gardens a radish or a beet or a
turnip. We must dig it up care- \
fully so as to save all the fine roots. Fre. 50.—Radish, showing large,
Your radish will look somewhat like ?jjhgng?g(;j;‘: I(l[,))‘tapcrmg root
the one shown by the picture in Fig.

50. The upper part of the root is large and round, and is stored
full of food. Running out from the lower end of this large part
105
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is a common root about the size of a lead-pencil, which tapers to
a point several inches below. Fine rootlets are attached to the
sicles of it. Similar rootlets are attached also
to the thickened upper part of the root.

Root-hairs. — To understand how these root-
lets obtain food from the soil, we must see the
fine root-hairs that clothe them near the lower
end. These hairs can be seen best if we germi-
nate, or sprout, a few radish seeds, so that no parts
of the roots will be injured. The root-hairs arc
very delicate, and we have broken most of them
off in pulling the radish out of the soil. Let us
sow a few seeds in packing-moss or between the
folds of black cloth and keep them moist. In
a few days the seeds will have germinated, and
the roots will be an inch or two long. Lift one
side of the cloth carefully and study the seed-
lings. Notice that at a distance of about one
fourth of an inch from the tip the root is cov-
Fie. 51.—A very  €red with a delicate fringe of hairs. Dip one of

young radish  the plants into water; when it is removed the

flllznrt(;ot_sﬁ:i‘,:_ng hairs cannot be seen. The water has matted

them against the root so that they are invisible.

They are so delivate that it is no wonder we hreak €hem in pull-
ing the radish from the earth.

These root-hairs clothe all the young, growing rootlets on the
radish. But they are not young roots. They never grow larger.
They differ from the remainder of the root. Each root-hair is a
single cell, shaped like a tube, and contains the life-giving matter
of the plant, as do the cells in the other parts.

The plant-food dissolved in the soil water passes through the
walls of these root-hairs into the root system. There are no holes,
or pores, for it to enter, as we might suppose. It must pass
directly through the walls, or surfaces, of the cells. Itisable to do
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this because the cells contain sap, which is a stronger liquid than
the soil water. The sap therefore draws the soil water through

the walls. As the hairs are slender
and very numerous, they are in con-
tact with a large area of soil and conse-
quently take in much soil water. The
surfaces of rootlets themselves also take
in some soil water.

The root-hairs help to sccure the
plant-food in another way. They are
provided with an acid, which, when it
comes in contact with the soil particles,
dissolves a little of the food-elements
that are nceded. These are taken up
by the soil water and so enter the plant.
The soil water carries the necessary
food materials into the plant.

Once inside, the soil water, contain-
ing its plant-food, passes into the root-
lets, then through the roots, and up into
the stem, the same process by which
it entered the root-hairs. Tt finally
reaches the leaves, where, by the aid
of sunshine, and in combination with
materials taken in from the air, it is
made a part of the substances to be
used by the plant, as we shall learn
later.

Fr1G. 52. — The root-hairs cling
to the sotil.

Perhaps we shall now understand why the roots cannot use
solid soil particles. There is no place for solid particles to
enter the fine root-hairs. It may be said that roots absorb their

food rather than eat it.

The stem.— As the plant has a root system to gather the needed
water and minerals, so it has a leaf system to take from the air
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F1a. 53.—The years’ growths. The large branches
started at the ends of the different years’

growths of the main shoot.

AGRICULTURE

Red maple.

substances which it
needs. The stem (or,
in the case of trees,
the trunk), branches, and
twigs, conncct the work-
ing centers, the roots and
the leaves, so that they
can exchange products
with each other. In the
stem are ‘“ducts,” or
conducting channels, in
which the water, bearing
the food materials, travels
upward rapidly to the
leaves. There are other
channels, made by chains
of cells, through which
the food manufactured
in the lcaves is carricd
to the roots and to the
other parts of the plant
to be stored or to be
used in growth. The
stem supports the leaves,
and is an important part
of the conducting system
of the plant.

The leaf system.— Air
isamixtureof gases;! and
the materials that plants
take from the air are said
to be in gaseous form.

1 A gas is matter that is neither liquid like water nor solid like ice. Tt is like

steam ; steam is a gas.
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* We need to know what are the substances the plant takes
from the air, how it gets them, and what it does with them,
in order to understand how the plant devclops.

Carbon. — A considerable part of every plant is made up of a
substance called carbon. At least half of the bulk of a tree, aside
from the water it contains, is carbon. Charcoal is carbon in a
solid form. The “lead’’ of a lead-pencil is still another form.
The diamond is a pure crystaline form of carbon. As a gas, it
- is combined with oxygen, and exists as a small constituent in the
atmosphecre.

The plant gets its carbon from the air.  Strange as it may seem,
- much of the solid part of the plant comes from the air in the form
of gas. If we burn the corn plant, nine tenths of the solid matter !
will pass back again into the air in the form of a gas that we call
“ carbon dioxid.” This is exactly the form in which the carbon
was taken from the air, as the atmospherc everywhere contains
some carbon dioxid.

Hoy the atr enters the leaf. — The leaf is delicate and occa-
sionally the air can enter directly into it through its walls. How-
ever, nature has provided special openings {called in botany
stomates or stomata) for the entrance of air into the plant.
These openings, or pores, are usually more numecrous on the
under side of the leaf. They are so small that they cannot be
seen by the unaided eye. The under side of an apple leaf has
about 100,000 of them to each square inch. The air passes
into the lcaf through these pores.

Leaf-green.— The substance which gives plants their green color
is called ““leaf-green’ or “chlorophyll.”” Tt is produced only in
plants or parts of plants exposed to the light. Plants grown in
the dark do not produce it and are therefore white instead of green.
Its special use is to aid in the formation of starch, which it does

I The solid matter or dry matter is all of the plant except the water. Nearly all
plants contain much water. A corn plant in the roasting ear stage is nearly 80 per
cent water and about 20 per cent dry matter.
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by using the carbon dioxid from the air and the water brought
up from the soil. From these materials sugar is first formed, and
then starch. The starch is composed of carbon, hydrogen, and
oxygen, and is known as a carbohydrate.

Starch is formed in very small grains, which will not dissolve in
water. It is therefore not in a form for immediate use by the plant
in growth, and must first be  digested.” In the process of diges-
tion it is changed again into sugar; and we know that sugar
readily dissolves in water. In thisform it is transferred to all parts
of the plant where growth is taking place. In woody plants, as
trees, it passes downward through
the inner bark, just under the
surface. In spring the maple sap
is sweet, because it contains this
dissolved sugar.

Not all of the starch is needed
for immediate use by the plant,
and the surplus is stored fpr use
in the early spring. The fleshy
tuber of a potato contains
stored-up starch.  Fruit-trees
usually blossom in the spring
before they are able to make
any plant-food that season.
The young leaves and the blos-
soms are supported by the food
that has been stored in the

Fic. 54.— The effect of trauspiration.

The slip on theleft has lost its mois-
ture by transpiration and has wilted.
On the right, the upper tumbier has
prevented much of the transpiration,
and the slip is still {resh.

plant and up to the leaves in the soil water?

branches, twigs, and buds during
the previous season.

Protoplasm. — We may now
ask, what has become of the
mineral foods carried into the
In the leaves

some of the mineral matter from the soil water unites with some
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| cells, and out of the conducting
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of the carbon taken in from the air to form what later becomes
a product called protoplasm. Protoplasm is the real living, or
life-giving, matter in plants. It exists in the cells in the plants,
where it stimulates all the activities of the plant.

Transpiration. — In Chapter XI we learned that crops take

' from the earth 300 to 500 tons of water to make one ton of dry

plant substance. Some of this water is used in the plants in
dissolving and circulating the foods, and in keeping the plants
“fresh” and strong. But much more water is taken into the
plant than is needed. The surplus is given off from the leaves
into the atmosphere by evaporation. This process is known as
¢ transpiration’ ; that is, the leaves transpire, or give off, mois-
ture. If the leaves give off more moisture than the roots
supply, the plant wilts. The
water is then taken out of the

gystem, and the cells collapse.
This teaches us again the neces-
sity of an abundance of mois-
ture in the soil.

The flower and the fruit.—
When roots, stem, and leaves
have stored a sufficient surplus ' ¢ 55'—1.1)3”3 of the plum flower:

se, scpal ; p, petal (three are shown);
of food, the p]ant begins to sta, stamens; os, pistil (in three
flower. The flower springs from f,":;istfglﬂe ovary; s, the style;
a bud on the stem or on a twig.
Sometimes the flower is prominent and beautiful to look at,
as on the apple tree, and sometimes it is not so readily distin-
guished, as in wheat or oats.

Very much has been intrusted to the flower. It contains the
organs, or parts, which create the fruit. The fruit contains
the sceds, from which new plants are to be grown. The flower
is therefore the reproductive part of the plant. If it fails
to do its part, there will be no fruit and no new plant, unless
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a new plant can be started fromn a slip, or cutting, from the
old plant.

Parts of the flower. — If you were to open a flower of the peach,
you would find a very small peach in the center. This is the
lower part of what is called the “pistil,” and is known as the
“ovary.” In the apple flower, the pistil has five parts or
branches; in the plum it is not branched or divided. Around
the pistil in the peach, the plum, and the apple blossom are
the “stamens’ that bear the “pollen.””  When the pollen falls
on the pistil, it causes the pistil to set seed, and fruit. DBees
and the wind carry the pollen. Peach, plum, and apple flowers
are inclosed in showy leaves or parts called “ petals”” which
help to attract the bees. Below the petals are small leaf-like
parts called ““ sepals.”

Problem 90. Dissolve one ounce of saltpeter, purchased at a drug
store, in one pint of water. Mark it Solution I. Dissolve a small picec
of saltpetre, not larger than a peach pit (about one seventh ounee), in one
gallon of water. Mark the latter Solution II.  Cut several slices of
potato tuber about one cighth of an inch in thickness and let them lie in
the air for a half hour. Then put a fow of the slices into some of Solution
T and others into some of Solution II. In about onc half hour compare
the slices in the two solutions. The pieces in the weak solution (No. II)
will be rigid and stiff. Those in the strong solution (No. I) will be limp
and flexible. This indicates that those in the strong solution have Jost
some water from their eclls, while those in the weak solution have taken
some water into their cells.

This experiment illustrates the way in which water is taken into the
roots. As long as the water in the soil is weaker than the living matter
in the root, water is taken into the root. When the soil water becomes
stronger than the liquid in the root, the moisture from the root is drawn
into the soil. The passage is always toward the stronger solution. 1t is
possible to make soils so rich that plants cannot grow. The root-hairs
can absorb only water which contains but a small quantity of plant-food
materials.

Problem 91. Remove a small plant from the ground carefully, by lift-
ing it out with a shovel, spade, or trowel. Then slowly wash away the
earth till all the roots or rootlets are exposed. Note how extensive the
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roots are, the size and shape, the mode of branching. See whether you
can find any diffecrence between the roots of oats and of wheat.

Problem 92. To show that the root-hairs excrete an acid that dissolves

minerals, place a half inch of sawdust on a polished marble block. Plant
‘geeds in the sawdust and moisten it. After the small plants have pro-

duced a few leaves, turn the mass of sawdust over and observe the faint

prints of the roots on the marble. The lines on the marble show where
~ the mineral has been dissolved.

Problem 93. Can a farmer apply too much fertilizer to his land ? Why ?

Problem 94. What plants grown on your father’s farm store up starch

for future use? Where is it stored ?

Problem 95. When potatoes sprout in a dark cellar, why are the sprouts
. white instead of green? How can they sprout, without being planted in
- the ground? Why do the sprouts reach toward a window or other open-
" ing through which a small stream of light comes?

Problem 96. Tind the pistils and stamens in some flower that you
~ know.

Determine the ovary or part that is to bear the seeds. In some plants,
~ the stamens and pistils are in different flowers, and the different flowers
| may even be on different plants. (Examine squash, pumpkin, melon,

cucurnber, begonias, willows, poplars, hickories.)




CHAPTER XVI

CLASSIFICATION OF PLANTS

TuERE are many different kinds of plants in any locality. A
five-minute walk through the fields or the woods will reveal a
great variety to a wide-awake observing boy or girl. There arc
trees of many kinds, shapes, and sizes; some are open and wide-
spreading, others are dense and compact; some are evergrecen,
others are bare in the winter; some bear soft fruits, some nuts,
some cones. There are ercet, sturdy bushes and low, sprawling
bushes. There are vines that creep on the ground, others that
creep over rocks, others that climb trees. There are delicate
flowering plants, and mushrooms and puff-balls. In the earth
are countless hosts of invisible plants; in the water, alge and
other water plants (the ocean kinds of alge are known as sea-
weeds) ; in the marshes, sedges, lilies, and cat-tails.

The farm plants. — On the farm there is also great variety
among cultivated plants. There are tree fruits and bush fruits;
slender, upright grasses, and low, trailing clovers; thick, heavy
root crops, and light, waving grains; loose, leafy lettuce and solid,
round cabbages. Some plants live for many years, others for
but one year; some produce many bushels of fruit, others a single
fruit ; some lift their fruit into the air, some bear it on the surface
of the ground, and some (as the peanut) hide it in the earth.
Some grow in thick, tangled masses, others grow alone. Each
has a habit of life of its own, and will grow where it can live its
own life best.

Why there are differences. — Plants have become adapted to
all places on the earth where life is possible. The great variety of

114
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conditions in nature has called for many kinds of plants. Some
locations are wet, others dry; some are sunny, others shaded;
some are exposed to the wind and the storm, others are secluded,
quiet, and protected; some are rocky slopes, others are deep,
fertile valleys; some are sandy, others stiff clay. In the many
centuries of the past, certain kinds of plants have been adapted
or produced to meet these numberless conditions, and the result
is shown in the variety we have to-day.

I, 56. — A field of tobacco, with curing sheds in the distance.

There is yet another reason why plants are not all alike.  Most
plants produce large quantities of seeds. It is not possible for
nearly all of these seeds to grow into mature plants, because of
lack of space on the surface of the earth. This results in a struggle
for place, a struggle that never ceases. When certain plants win
the chicf places, others must adapt themselves to what is left
or perish. Thus, in the meadow there are tall, stout grasses,
and weaker grasses of the same kind. In the fence row are
strong bushes and poor bushes of hawthorn or blackberry or
choke-cherry. Rivalry necessitates variety.
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Fic. 57.— Part of a peanut plant, showing roots. root nodules, and nuts.
The nuts are borne underground.
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The farmer has taken advantage of the power of plants to
change and has modified cultivated plants to suit his wishes.
He has thus added to the variety in plant life. The many
varietics of tomatoes In our gardens to-day are very different
from the wild tomato from which they have been developed.
The wild apple has little use; yet from it men have derived

) From Duggar
Fic. 58, — A cotton plant bearing a large crop.

an almost endless number of useful varietics. And the farmer
knows that the differences hetween any two stalks of corn or heads
of cabbage may be due, in part at least, to the soil or competi-
tion or other conditions in which they are placed.

How plants are classified. — The differences in form, habits,
length of life, and other qualities have been taken advantage of
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in grouping or classifying plants for purposes of study and com-
parison.

Classification by length of life. — We may classify plants ac-
cording to their length of life; we then have a group of annual
plants, which live not more than one ycar from the planting of
seed to the production of new seed, as wheat, oats, barley, peas,
beans, and tomatoes; a group of biennial plants, which live two
years from seed to seed, as cabbages, parsnips, and common
mullein ; a, group of perennial plants, which live more than two
years, as asparagus, alfalfa, strawberries, bushes, and trees.

Classification by use. — Another very common classification of
plants, based on the use that is made of them, together with their
habits of growth, is as follows: —

(1) Forage and fodder crops, as timothy, alfalfa, sorghum, cow-
pea, corn fodder.

(2) Grain crops, as corn, wheat, oats, rye, barley, and rice.

(3) Root crops, as carrot, parsnip, turnip, mangel, beet, and
sugar-beet.

(4) Fiber crops, as flax, hemp, and cotton.

(5) Fruit crops, as apple, peach, pear, plum, quince, currant.
blackberry, grape, orange, banana.

(6) Vegetable crops, as tomato, pea, bean, cucumber, and celery.

(7) Ornamental plants, as rose, lilac, geranium, sweet pea, and
nasturtium.

(8) Timber crops, as oak, chestnut, maple, cypress, and pine.

There are other special groups that might be added, as sugar
plants, oil plants, perfumery plants, spice plants, dye-stuff plants,
and medicinal plants.

When we speak of forage crops, or root crops, or grain crops,
the person to whom we are talking knows at once what kind of
plants we are speaking about, because these groups are well estab-
lished. As nearly all the plants in each group have certain char-
acteristics in common, especially in their cultivation, such a group-
ing is useful in describing them.

*
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The botanist’s classification. — The farmer is satisfied to classify
his plants as forage crops, root crops, vegetable crops, and the
Iike. These general groups are sufficient for his discussions.

Some of these classes,
however, include
plants of very unlike
characteristies and
habits, and sometimes
it 1s desirable to group
them according to like-
ness of characters.
The botanist, the per-
son who makes a very
close study of plants
to find the important
resemblances among
them, groups them into
families. He places in
a plant family all
those plants that seem
to be related in their
general nature. He
gives these families
Latin names. Thus,
in the grass family
(Latin name, Grami-
new) he places tim-
othy, blue-grass, or-
chard-grass, redtop,
wheat, oats, rye, bar-

ley, corn, sugar-cane, and others.

Fis. 89, — Oats.

In the rose family (Rosacee)

he places apples, peaches, plums, raspberries, blackberries, straw-
berries, and others. In the pulse family (Leguminose), peas,

beans, clovers, vetches, and alfalfa.

In the mustard family (Cru-
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. cifere), mustard, cabbage, kale, rape, turnip, rutabagas, and

F16. 60.— Pea. “Leguminous” plants bear their seeds
in a certain kind of pod called a “legume.” Peas,
beans, clover, alfalfa, cowpeas, and vetch are examples.

radishes. Inthe
nightshade family
(Solanacee), po-
tatoes, tomatoes,
egg-plants, pep-
pers, and tobacco.
In the lily family
(Laliacee) all the
true lilies, onions,
hyacinth, and
tulip. There are
many other plants
in all of these
families, some of
which are not of
importance to the
farmer. There are
many other plant
families besides
these.

It is of interest
to know in what
family group each
of our farm plants
isplaced, and what
other plants areits
relatives. Perhaps
we should learn,
first, whether a
plant 1s a fruit,
vegetable, root,
cereal, or forage
plant; then
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whether it is an annual, biennial, or perennial; and finally, to
what natural family it belongs.

Problem 97. How many different kinds of plants are grown in your
garden? Which produce underground the part that is to be eaten?
Which produce their product on the surface of the ground? Which are
vines ?

Problem 98. Do you think that the squash, the pumpkin, the cucum-
ber, and the muskmelon belong to the same family?  Why?

Problem 99. What resemblance is there between the potato and the
tomato? Do the plants look alike in any respect ? Are the leaves similar ?
The flowers? The fruits (who has seen the fruit of the potato) ?

Problem 100. Name some of the annual plants on your father’s farm;
the biennial; the perennial.

Problem 101. Write a list of all the plants on your father’s farm that
belong in each of the following groups: forage and fodder crops, cereal or
grain crops, fruit crops, vegetable crops, flower crops, and root crops.



CHAPTER XVII
DISSEMINATION AND MULTIPLICATION OF PLANTS

_ Long before man came to live on the earth, plants had estab-
lished themselves on its surface. They grew, produced other
plants, and perished.
They did not need the in-
terference of man to plant
their seeds or their roots,
or to carry them from one
place to another. Nature
provided them with all
the means of multiplying
and spreading that were
needed.

Nature’s method of dis-
tributing plants. — Some
of the plants, as the cocoa-
nut, are encased in snug,
water-proof jackets, so
that they can float on
the surface of streams to
new regions. Others, as
the maple seeds, are
given wings to carry them
on the wind. The dande-

Fig. 61.—Onc of the ways in which seeds  Jions gare provided with
are scattered. .
parachutes so light that
they can sail away in the breeze to distant fields. The burdock
122
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and the stick-tight are given little coiled arms to clutch the fur
or hair of a passing animal and ride away to a new home.

The tumble-weed excels many others in cleverness. In the
autumn, when its seeds are ripe, it breaks off at the surface of
the ground, and by the wind is swept tumbling across the field,
leaving a trail of seed wherever it passes. The wild carrot, not
to be outdone, sends its seeds skidding across the country on |
the smooth snow in winter. The touch-me-not provides itself
with a spring which, when the ripened pod bursts, throws the
seeds far away from the parent.

Other plants are given bright, attractive seeds that taste
| good to birds, which eat them and scatter the seeds in their flight.
The white clover and the strawberry reach out their branches
as far as they can from the parent plant, send down roots, be-
gin to make their own living as independent plants, and separate
from their parents. The blue-grass reaches out in the same way
underground, and sends up, all about the parent, new plants
which soon become independent.

With so many means of multiplying, it is little wonder that the
earth is covered with a great variety and tangle of plants, all
struggling for place and opportunity to live.

Man’s method. — When man began to live a settled life, he dis-
covered that he eould not dependon Nature to plant his garden, for
she had a way of mixing and moving her plants. He desired to
choose his crops, plant them in rows instead of tangles, and con-
trol them to suit himself. So he collected seeds and roots, carried
them to the place where he wanted them to grow,and planted them.

The means of multiplying plants which man used varied with
the kinds of plants. Some were multiplied, or propagated, most
readily by the use of seeds, others by the use of roots or other
parts. The farmer to-day propagates his plants mainly by the use
of seeds, roots, tubers, cuttings, buds, and grafts. He has found
that he must employ many methods to get the best results from
different kinds of plants.
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Propagation by seeds. — A seed is a body produced by a plant,
which contains a small or tiny undeveloped plant called an
“embryo.” The embryo is surrounded by food, stored for its use
when 1t shall begin to grow, or else contains food within itself.
The purpose or use of the seed is to produce a new plant like the
one from which it came. When placed in the proper conditions

Fia. 62.—Squash seeds.

of moisture, temperature, plant-food, and air, the seed will sprout
and a plant be produced.

Nearly all farm crops are grown from seeds, especially those that
are annuals. Wheat, oats, barley, heans, peas, corn, lettuce, rad-
ishes, and beets are always raised from seeds. This is the sim-
plest method of multiplying plants, as seeds are usually produced
in great numbers, are easily collected and stored, and may be
planted with little difficulty. They may be sown broadeast over
the field, or may be dropped into holes or trenehes; and they may
be planted by machines or by hand.

Propagation by other means. — Some plants, as sweet-potatoes
and sugar-cane, produce few seeds; others, as grapes and straw-
berries, grow faster and better by the use of other parts than seeds ;
in still others, as apples and potatoes, the seed cannot be depended
upon to produce a new plant siniilar to the parent, and the farmer
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cannot be sure what he will get if he plants sged. In all of these
cases be finds it better to use parts, or sections, of the parent
plant for starting his new crop. The part that he uses is not the
same for all plants, for some plants reproduce better from one
part than from another. e
shall study how these different
parts are used.

Roots. — The sweet-potato is a
zood example of a plant in which
the root i1s used for starting the
new crop. The part of the sweet-
potato that is eaten is the root.
When this is planted, it throws up
many sprouts that have roots of
their own. When these sprouts
are pulled and planted, they will
produce sweet-potato plants.

Tubers. — A tuber is a greatly
enlarged part of a plant, particu-
larty of an underground stem.
Usually we think that the stem
of a plant is all_above g.;round. 1. 63.—The potato is a storehouse
In the case of the white, or  of food. When it is set in water,
Irish, potato, part of the stem is  Shopts grow out from its eyes, or
below ground. This part bears '
large tubers that we call potatoes. The potato, then, is not
really a root, as we may have thought. The potato plant has
other true roots.

The potato ts the most {amiliar farm erop that is multiplied by
the use of tubers. The tubers may be planted whole, but usually it
is more economical to cut them and plant pieces having about two
eyes. These eyes are buds from which new plants will spring.

Cuttings. — A cutting is a part of a plant, cut from the parent,
which is used to produce a new plant. Somc plants grow much

&
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better from cuttings than from seeds. Most house-plants and
many woody plants raised on the farm are started from cuttings,
or “slips” as they are also called.

Cuttings may be made from the stem, from a branch or twig, or
from a leaf. In starting new grape vines, a short section having
three buds is cut from the growth of the preceding season. Two of
the buds are placed below ground for the formation of roots, leav-
ing one above ground for the growth of the new vine, With sugar-
cane, the short sections of the stallk carrying one or more buds are
laid horizontally in the soil and lightly covered with earth. Cur-
rants and willows are readily started from cuttings. All of these
form roots and become perfect plants.

Buds and grafts. — There are other plants that do not *‘ come
true’’ to sceds and that do not readily develop roots from the
stem. In some way they must be cstablished on the roots of
other plants. This is accomplished by transferring a bud from
the plant it is desired to increase to the stem of another plant, and
inserting it there.  Here it will attach itself and begin growth as
part of the new plant.

Sometimes, instead of using a single bud, the farmer will take
short ‘sections of a branch bearing more than one bud. Such a
seetion is called a graft, or cion. It is attached to the plant
of which it is to be a part by cutling off the stem or branch of the
latter and inserting the cion like a wedge in the cut end.

Buds and grafts always produce the same kind of tree or plant
as that from which they were taken. Varictics of apples,
peaches, plums, pears, and cherries are nearly always perpet-
uated from buds or grafts. They grow on the roots of other
similar plants, thesc other or stock plants having been grown
from seeds. The budding or grafting is usually done in the
nursery row, while the stock is very small and only one to three
years old.

Thus, peach stones of 1911 may be planted in the fall, or in
the spring of 1912; in August or September, 1912, the buds of
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chosen varicties may be inserted in them, one near the ground in
each little tree. These buds remain dormant, or quiet, all winter,
and begin to grow in the spring of 1913. In the fall of 1913,
the tree is ready for sale.  Apple trees rcquire two to four years
longer than this.

Problem 102. 1f there is a fruit-grower in your neighborhood, ask him
to show you how to bud and to graft. Watch him cut the bud and the
cion, and ask him questions.

Problem 103. Inwinter or spring, cut a scetion having three buds from
last year’s growth of the grape vine. Place it in a pot of moist sand with
two buds below ground. ¥When the young plant has well started, take it
out of the pot and sce where the roots come from. Sct it out near the
fence in your school-vard to grow.

Problem 104. 1f there is a strawberry bed on your father’s farm, find
a plant that has reached out and sturted another plant. Bring it to
school to show to the class.

Problem 105. Write a list of fifteen useful plants on your farm or
in the neighborhood, and tell how cach is multiplied.

Problem 106. How is the common garden geranium multiplied? The
fuchsia? The onion?

Problem 107. Dig up a potato plant and find the real roots.

Problem 108. For your schoolroom exhibit, collect sceds that are scat-
tered by the wind from as many plants as possible — as dandelion, thistle,
milkweed, maple, ash, poplar, box-elder, and othcrs. Collect also those
that are scattered by attaching themselves to the coats of unimals or the
clothes of persons — as burdock, Spanish needles, sand burs, beggar ticks,
and the like. Put the sceds from each plant in a bottle by themselves
and label the bottle with the name of the plant and a statement telling
how the seeds are scattercd. Trom year to year add to the collection
until you have sceds of all the plants grown in the neighborhood. When
you go out into the fields, carry a few small bottles or cnvelopes with
you in which to collect seeds.

Problem 109. Take a small box of sand, say 10 inches square and four
inches deep, and a leaf from a Rex begonia plant. Moisten the sand
and lay the leaf on it, right side up. Tasten it to the sand by running
toothpicks through the ribs in several places.  Sct the box for a few
days wherc it will be warm, but not in direct sunlight. Do roots grow
from the places where the toothpicks go through? How many new be-
gonia plants ean you start from one leaf ?



CHAPTER XVIII
ROTATION OF CROPS

ON every farm several different kinds of crops are grown. When
the farmer has a definite plan by which he changes his crops from
one field to another from year to year, so that one crop always
follows a certain other crop, we say he is rotating his crops, or
is practicing crop rotation; that is, he is growing his crops in u
circle or rotation, one after another, returning to the same ficld
with a certain crop every four or five or six or other number o!
years.

What crop rotation is. — Suppose a man has a dairy farm and is
raising his own hay, corn, and small grain. Let us say that cach
year he raises the same number of acres of corn and small grain,
and twice as many acres of hay. He desires to rotate his crops,
so he divides his farm into four fields of cqual size. We may call
his fields A, B, C, and D. He has decided that he will plant corn
on land that produced grass the last two years, follow the corn with
small grain, sow grass seed in the grain, then let the grass grow
for two years before he plows it for corn. How will he rotate his
crops on his ficlds? Let us study the following chart and see: - -

Fiewp C | Fiewp D

FreLp A | FieLp B ;
| |
1912 . . . . Corn Hay ‘ Hay | Grain
1913 . . . . Grain Corn ' Hay . Hay
1914 . . . . Hay Grain | Corn Hay
1915 . . . . Hay | Hay Grain | Corn
1916 . . . . Corn Hay Hay l Grain

1917 . . . . Grain

Corn

Hay Hay
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On Field A, in 1912, he will plant corn; on Field B, he will
have hay; Field C, hay; Field D, grain. That gives him equal
areas of corn and grain and twice as much hay. In 1913, he fol-
lows corn with grain on Field 4, plants his corn on Ficld B which
last year raised hay. He leaves Field C in hay for the second
year and follows grain on Field D with hay. In 1914, he moves
his crops all forward to the next field, following grain with hay on
Field 4, following corn with grain on Field B, plowing sod for
corn on Field C, and allowing the hay to remain for the second
year on Field D. In 19153, the crops move forward again. In
1916, the beginning of the fifth year, his rotation has reached its
starting point, and each crop has returned to the field on which
it was grown in 1912,

It requires four years to complete this rotation. Itis a four-year
or four-course rotation. The fifth year it begins a new round.
It is a definite plan, or system, which gives the farmer each year
just what he wants without growing the same crop on the same
field oftener than once in four years, except in the case of hay, which
is left purposely for two years.

Each year half the hay land is plowed. If the grass seed is
sown with the small grain, it will not grow enough to interfere
with the grain. It takes possession of the ground after the
grain has been harvested. It will therefore not be neccessary
to plow the grain land after the harvest to plant the grass;
and as only one hay field is plowed each yecar, the farmer will
plow half of his farm each year instead of all of it. This makes
less work.

This is a simple rotation that is in common use. Other rota-
tions may be planned for more fields, more crops, or for a greater
or less number of years. The farmer may work out nearly any-
thing he desires. But he should always have a regular plan, or
system, of crop growing.

Why crops are rotated. — Let us see what henefit will come
from using the four-year corn, small grain, and hay rotation given

K
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on page 128. Corn is tilled or cultivated between the rows when
it is growing. This loosens the soil, helps to improve its gen-
eral condition, and by admitting air alds in making plant-food
available. It also destroys weeds. When the grain is sown
it occupies all of the land closely and helps to choke out many
weeds. When grass is planted, clover may be sown with the
timothy. Clover is a leguminous plant, and therefore, as we
have learned, makes the soil richer. Then when the sod is
plowed under, the grass adds a great deal of vegetable matter to
the soil to be made into humus. Stirring the soil for the corn
that follows helps to decay this vegetable matter.

We learned in Chapter XIV the many benefits that come from
plowing vegetable matter into the soil. If corn only, or wheat
only, were grown, there would be very little vegetable matter
added, and the soil would suffer from need of it.

Chess and cockle are weeds that grow with wheat and become
very destructive when land is constantly in wheat. They arc
destroyed by the grass crop followed by clean or constant tillage
such as is given for the corn.

When one crop is grown constantly on the same field, it seems
to injure the soil in some way. This injury is avoided when crops
are tegularly changed. Furthermore, some plants have short
roots and take all of their plant-food from near the surface of the
soil, while others have long roots that reach deep into the soil in
search of food and moisturec. Wheat, radishes, and onions are
short-rooted and take their food from the first six inches of soil.
Alfalfa may send its roots as far down as thirty feet. This
distributes the demand for plant-food over a much larger area of
soil, which we can readily see is an advantage.

Planning a rotation system. -— The farmer will choose a rotation
that meets the particular needs on his farm. His next door neigh-
bor may have a very different rotation. If he is raising stock,
his rotation will be planned to include the crops needed for feed-
ing. If he is a grain-farmer, and desires to grow as much grain
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as possible, he will have a different rotation. If the soil is poor,
the rotation will include the frequent use of leguminous crops
and the plowing under of green manures to improve it. If the
farm has sandy soil, a different system must be planned from
that used for clay soil. One rotation is useful in a cool, moist
climate, another in a hot, dry climate.

In all of these cases, the farmer will plan his rotation so that
each crop will leave the land in the best condition for the one
that is to follow. Wheat and rye leave the land in good, smooth
condition for hay, and consequently hay often follows wheat or rye
in the rotation.

The farmer will also plan his rotation so that his farm help will
be used to the best advantage throughout the year. He will
plan to distribute his planting and his harvesting so that all this
work will not come at one time and be more than his men
can do.

When all of these conditions have been carefully considered,
the farmer will try to plan a rotation that will include a *“ money
crop,” that is, one that will go directly to market; a clean-tilled
crop, or one that is tilled between the rows during the growing
season; a hay or straw crop; a leguminous or soil-improving
crop. Such a rotation will keep the land from becoming poor
and will not allow many weeds to grow. In the rotation on page
128, the small grain may be the “ money crop,” the corn is the
clean-tilled crop, and clover, in the hay, is the leguminous crop.
The hay and corn, and perhaps some of the small grain, may be
fed to stock on the farm.

If the farmer is raising a special crop, as a gardener near a large
city is likely to do, and keeps his land in constant use so that
the humus is used up, he must buy commercial fertilizer and
stable manure to keep his land in good condition.

History of crop rotation. — When settlers come into a new
country and find the land rich, they are not likely to rotate their
crops with any special care. As long as the land is fertile, they
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arc not concerned as to how they shall keep it so. As soon as
one piece becomes poor from unwise farming it is deserted
and another piece is taken up to be ruined in the same
way. 1t is only when nearly all the land becomes poor that
they begin to think of the importance of a careful system of
farming.

This is just what took place in America. George Washington,
who was a thoughtful farmer as well as a great statesman, hecame
alarmed at the carelessness of the farmers about him. He saw
that they were robbing their land of fertility by their lack of
careful system. In 1787, he wrote the following letter to his
friend Arthur Young in England : —

“ Before I undertake to give the information you request,
respecting the arrangements of farms in this neighbourhood, &e.,
I must observe that there is, perhaps, scarcely any part of Amcrica,
where farming has been less attended to than in this State (Vir-
ginia). The cultivation of tobacco has been almost the sole object
with men of landed property, and consequently a regular course
of crops has never been in view. The general custom has been,
first to raise a crop of Indian corn (inaize), which, according to
the mode of cultivation, is a good preparation for wheat; then a
crop of wheat; after which the ground is respited (except from
weeds, and every trash that can contribute to its foulness) for
about ecighteen months; and so on, alternately, without any
dressing, till the land is exhausted; when it is turned out, with-
out being sown with grass-seeds, or reeds, or any method taken
to restore it; and another plece is ruined in the same manner.
No more cattle is raised than can be supported by lowland meadows,
swamps, &c., and the tops and blades of Tndian corn; as very few
persons have attended to sowing grasses, and connecting cattle
with their crops. The Indian corn is the chief support of the
labourers and horses. Our lands, as I mentioned in my first letter
to you, were originally very good; but use, and abuse, have made
them quite otherwise.
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“ The above is the mode of cultivation which has heen generally
pursued here, but the system of husbandry which has been found
so beneficial in England, and which must be greatly promoted by
your valuable Annals, is now gaining ground. There are several
(among which I may class mysclf), who are endeavouring to get
into your regular and systematic course of cropping, as fast as
the nature of the business will admit; so that I hope in the course
of a few years, we shall make a more respectable figure as farmers
than we have hitherto done.”

In Washington’s time the land was “ respited,” or rested, or
allowed to remain idle after it had becn injured by careless farme-
ing. To-day the best farmers do not ‘““rest” land to improve
it; they practice crop rotation, good tillage, and the use of fer-
tilizers and manures, and keep the land in good condition.

Crop rotation has become a regular practice on farms all over
this country, and hundreds of different rotations are in wuse.
Americans are becoming better farmers.

Problem 110. Do all thefarmers in your neighborhood raiselarge crops ?
If one raiscs specially large crops, ask him fo tell how he does it, what
fertilizers he uses, and what is his rotation of crops.

Problem 111. Explain what kind of rotation is used on your father’s
farm, or a neighbor’s farm, and why it is used. Which is the money crop?
Which is the clean-tilled crop? Which is the leguminous erop?  Are all of
the ficlds included in the rotation?  If not, are the crops as good on those
not in the rotation ?

Problem 112. How often arc thc mecadows plowed on your father's
farm? What is planted after the meadow? Why? Do the farmors
that keep their land in hay for two or three years get larger erops than
those who keep it in hay for five or six years? At haying time, compare
a field that is in hay for the second year with one that has been
in hay for several years. Decide whether it pays to rotate the hay
erop.

Problem 113. If your father docs not rotate his erops, sec whether you
can plan a rotation for him. Write out a rotation, explaining why you
place the crops in certain order. Ask your teacher to tell you whether
or not it is a good rotation, and why.

Problem 114. Suppose a farmer raises potatoes, rye, and hay to sell,
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and nceds twiee as much hay as rye or potatoes.  What should be his
rotation? Why?

Problem 115. T o six-acre field yiclds a ton and a half of hay to the
acre the first year aud cach subsequent vear viclds 400 pounds less to the
acre, how much will it yield at the end of five years? 1f hay is worth
8§16 a ton, how mueh less will the hay erop be worth at the end of three
years and of five years? Would it pay to rotate the hay crop so as to
get a new crop cvery two years?



CHAPTER XIX
INDIAN CORN

As far back as we can go in the history of man, we find that he
depended on grain for much of his food supply. In many places
in the Bible we read about the cornfields. In the book of Genesis
it 1s said that “ Joseph gathered corn as the sand of the sea, very
much, until he left numbering; for it was without number.”
Many centuries later it is written that Jesus and His disciples
passed “ through the cornfields.”

Maize. — But this was not the same kind of corn that is called
by that name in America to-day, and which was not known to
white men until after the discovery of America. The name
“corn” has been given to several different grains by different
peoples in various parts of the world. In the book of Ruth we
read that Ruth asked ““ to go to the field and glean cars of corn

. 50 she gleaned in the field until even, and beat out what she
had gleaned; and it was about an ephah (a little more than a
bushel) of barley.” In the northern part of Europe, corn is the
name given to rye; in England, corn means wheat; in Scotland
and Ireland, a field of corn is understood to be a field of oats.
Thus we see that the name corn is applied to all of the grains.
The original meaning of corn was a grain or hard seed, and all
of these plants have been called corn just as we now call them
all grains.

We speak of these grains also as cereal grains, or cereals. The
word cereal comes from Ceres, the name of the goddess of agricul-
ture, worshipped by the Romans over two thousand years ago.
They thought that Ceres watched especially over the grains.

136
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The corn of America probably originated in southern Mexico
and was extensively grown there centuries before the discovery.
As the Romans brought to Ceres the first-fruits of their grain har-
vest, so the native Nahuas of old Mexico sacrificed the first-fruits
of their cornfields to Centoatl, their goddess of maize, or corn.
Long before Columbus landed in America, the plant had Dbeen
carried by the Indiang into the temperate regions of both North
and South America. When Columbus reached the West Indies,
he was given by the natives a bread muade from a grain called
mahiz. He used this name in his letters to Spain, and from it has
come our word maize, commonly applied to corn. In a letter to
Ferdinand and Isabella, dated Nay 30, 1498, speaking of his
brother, Columbus says, * During a journey in the interior he
found a dense population entirely agricultural, and at one place
passed through eightcen miles of cornfields.” The Indians were
farmers.

Place of maize in American agriculture. — The cultivation of
corn, Indian corn as it was called, was the chief reliance of the
early colonists as it had been of the Indians before them. It was
already well established and grew luxuriantly. The settlers learned
from the Indians how to prepare the corn for food. Roger Wil-
liams, in speaking of the forms in which corn was used for food
in New England, says, “ Samp (from the Indian name for the dish,
nasaump) is the Indian corne, beaten and boiled, and eaten hot or
cold with milke or butter, which are mercies beyond the native’s
plaine water, and is a dish exceeding wholesome for English bodies.”

From colonial days to the present, corn has held an important
place in American agriculture. To-day it is the most important
American crop. It can be grown in nearly every part of the conti-
nent. It has become adapted to all the various climates from
Canada to the tropics. For the short seasons of the north there
are varieties that ripen in 70 or 80 days and grow but three or four
feet tall. In the southern part of the United States, Mexico,
Central America, and South America, there are varieties that
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grow to a height of twenty fect or more and require six months
in which to complete their growth., Corn fits well into crop rota-
tion systems, and this has led to its being grown in regions where
a few years ago it was not an important crop.

The corn or maize plant. — Let us go out into a field of standing
corn, or bring a corn plant into the schoolroom and study it. We
should know that the worst foe of the corn plant is wind, and it has
been obliged to develop certain forms of stalk, leaf, and root to
enable it to withstand this foe. If we cut a corn-stalk across, we
find that it is a strong cylinder with a pithy center. It is strength-
ened at short intervals by hard nodes, or joints. If all of the stalk
were as compact and rigid as the nodes, it would break in the wind
instead of bending. As it is, the stalk is elastic, and will bend far
over without breaking. The nodes arc ncar togcther at the bot-
tom, thus giving strength to the base; they are farther apart at
the top, where the wind strikes and where the stalk must bow
rather than break.

The corn leaf comes from the stalk at a node. Its base clasps the
stalk completely for some distance, thus making the latter stronger.
Just where the leaf bends away from the stem is a small growth,
which fits tightly around the stalk and is called the rain-guard
because it prevents rain from sceping down between the stalk and
the clasping leaf, where dampuess would allow disease to set in.

The true roots of the corn plant, which begin their development
from the planted seed, penetrate the soil rather deeply, but they are
hardly able to hold firm a stalk so slender and tall as that of the
corn plant when the wind blows fiercely against it. Hence, all
about the base of the stalk are certain roots, which we call brace-
roots, the office of which is to hold the stalk erect.

Blossoms. — Each corn-stalk has two kinds of blossoms. Those
that bear the pollen appear at the tip of the stalk; they are borne
in the “ tassels.” The other flowers are those that develop the
sced and are the pistillate (bearing the pistils) fowers, borne in
the ears of corn. These pistillate fowers are set on a central
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stalk or cob. From each one a long thread, which we cail the
corn silk, runs out. This silk reaches out to receive the pollen

that falls upon it from the tassels of its own
stalk or is blown upon it from the tassels of
the same or other corn plants.

If one of these pistils fails to receive pollen
at the tip of its long silk, it does not de-
velop into a kernel of corn, and the ear will
then be imperfeet.  Such undeveloped kernels
we say are ‘“Dblasted.” These kernels are set
on the stem or “ cob” in twin rows; that is,
each row is double, being made up of pairs
of kernels, If different varietics of corn are
planted one near another, the pollen from one
kind may be carried by the wind over to the
ears of the other kinds, and the result will be
a mixture of two or more varietics on the same
cob.

Ears. — The ears are borne at the joints or
nodes; and on the side next the ear, the stalk
is grooved. The husks show plainly that
they are modificd leaves, in the following
ways: The husk has the same structure as
the leaf; the outside husks are green and,
therefore, do the work of leaves. The husk
often changes to leaf-shape at the tip of the
ear, thus showing that the husk itself is that

Frg. 65.—A well-
shaped car of ycllow
dent corn,

part of the leaf swhich normally clasps the stalk.  As a matter of
fact, the ear of corn is on a branch stalk which has been much
shortened so that the nodes are very close together, and the

leaves, therefore, come off close together.

Kinds of corn. — There arc eight distinet kinds, or * species,”
of corn. They differ one from another in certain important re-

spects. They are:
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1) A wild form, sometimes found in Mexico.

2) Pod corn, in which each kernel is inclosed in a separate pod
husk.

3) Popcorn.

Irom Duguar
66. — The husks often produce leaf-shapes, indicating that they are modified
leaves.

4) Flint corn, a hard smooth corn, generally yellow in color,
wn in New England and other northern states.

5) Dent corn, which has a dent or depression in the large end,
ellow or white in color, and is grown in both the north and
south.

) Soft corn, not often grown in North America.

) Sweet corn, having a horny and more or less crinkled ap-
ance, used for table purposes.
) Starchy sweet corn.

here are many varieties of most of these kinds, so that
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there are great differences in the types of corn grown in different
places.

The culture of corn. — The sced for planting should be chosen
the fall before from the standing corn, for it is important that the

I'ie. 67.— Corn. From Dugpar

seed come from thrifty stalks that yield the largest amount of
corn. The ears should be of good length, strong, and well filled
at tip and butt. A few kernels from each ear of the seed corn
should be tested to be sure it will sprout vigorously. We shall
learn how to test seed in Chapter XXX,
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The soil should be the most fertile on the farm. Sod land which
grew clover the preceding year, and which received a dressing of
barnyard manure during the winter or early spring, is ideal. It

“should be plowed early and harrowed repeatedly until the seed-
bed is fine and smooth.

Planting should be delayed until the weather is warm all day
long. If it is to be done by hand, furrows should be made across
the field, generally in its longest direction, about three and one half
feet apart. The corn may be planted in hills, three kernels in a
hill. In the East, where corn is thinned after the plants are up,
as many as five seeds to the hill may be planted. Ior large
varieties the hills should be three and one half feet apart in the
row, and for small varieties a shorter distance. The seed is
covered with fine soil one or one and a half inches deep. If a
horse-drawn corn planter is used, it will not bc necessary to

- make the furrows.
A few days after planting, the weeder should be run over the
A field to stir the
‘ surface and
destroy the
sprouting weeds.
About a week
after the corn
shoots can be
plainly scen in
the rows, the
first cultivation
should be given.
This should be
fairly deep. The
later ones may
be less deep.
Frequent cultivation benefits corn, and four or more cultivations
should be given during the growing scason. The surface should

tachment to carry the stalks until a bundle is formed.
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be left fine and nearly level. The hoe must be used to keep the
weeds out of the rows.

Harvesting. — Harvest time is at hand when the lower leaves
on the stalks begin to dic and many of the husks are becoming
dry. The stalks may be cut by hand or with a corn harvester.
About sixty hills may be gathered into one shock and the tops
bound ‘ together to make the shock stand. If the corn is
heavy,smaller
shocks should
be made. If
they are too
large, the corn
on the inside
will not cure
well. If the
weather ig
good, the corn
will be cured
in six weeks,

After the
ears have

been husked, ) f’ ) e Wh
the stalks Fig. 69.—A macg;zcthirslt];?:ztg;rtgd:dl‘r,?e ing corn. y
gshould again
be bound together and stored under cover for winter use. If
the fodder is to be fed to stock, it should not be left in the field
during the late fall and winter. If the fodder is not to be fed,
husking may be done in the field and the stalks left standing.
The ears, after husking, should be stored where air can circulate
about them, and where they will be free from rats and mice.
The silo.— The silo is a building in which certain kinds of
green plants are stored in quantity in such a way that they
will remain green and juicy and wholesome. It is much
used on stock farms to preserve green corn, clover, alfaifa, and
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other forage plants, so that in winter the cattle may have fresh
food. Corn is the principal crop preserved in this way. ‘

The first silo in Europe was a stack of wet grass covered with
earth. In America, the first ones were pits in the carth. Most
of those in use to-day are wood or cement structures built above
ground, adjoining or part of the cattle barns. They are usually
built in the shape of a cylinder, but may be square.

When the corn is grown for the silo, 1t need not be planted in
hills, but the sced may be sown so as to have a stalk about every
seven inches in each row, the rows being three and one half feet
apart. It is harvested for the silo when the lower leaves are
turning vellow and when the kernels begin to be hard and no milk
comes out of them when they are mashed.

Enemies. — Crows and blackbirds are the enemies of the young
corn plant. They must be frightened away from the field until
the corn is too large for them to pull it up. Cutworms lurk about
the hills and cut off the stalks. Coating the kernels of seed
corn with coal tar before planting will drive away some of the
enemies after it has heen placed in the ground.

Uses. — Although corn is produced in America much more ex-
tensively than other grains, very little is exported. It is nearly all
used on the farms where it is produced to fatten cattle and hogs for’
market.

Aside from the use of the fodder, grain, and meal for feeding,
there are many other corn products of commercial value. The
silks are used in the making of filters; the husks for the making of
mattresses; the pith for the packing of coffer-dains of battle-
ships; the outer parts of the stalk for the making of varnish and
for paper; the cobs for corn-cob pipes. An oil used in the arts is
extracted from the seed germs. Starch and alcohol are made
from corn. There are many other products that might be
mentioned, for corn is one of the most useful of our farm
crops. There is one factory that makes forty-two different corn
products.
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Problem 116. Do the roots of the corn plant penetrate deep into the
soil? Why? Desceribe the brace-roots. How do they help the plant
to stand firm against the force of the wind? How far up the stem do the
brace-roots come off ?

Problem 117. Where on the stalk are the ears borne? How many
ears on a stalk?  After removing the husks carcfully, note whether there
is a thread of corn silk for every kernel. How many rows of kernels are
there on the ear?

Problem 118. What varietics of corn arc grown in your locality ?
What is each kind grown for?  Arc all of the varieties planted in the same
way? Describe the differences. Colleet good cars of the different va-
rieties for vour school exhibit.  Attach the name of the varicties to each
one, and place them where yvou can study them until you easily recognize
the different varieties without looking at the names.

Problem 119. For what is the corn raised on your father’s farm used ?
Is any of it shipped away? If so, where does it go? What becomes of
it?

Problem 120. Who grows the best corn in the locality? How does
he prepare his land ?  What crop precedes corn in l:iz rotation ?  How does
he secure his seed ?  How often does he cultivate the growing crop ?

Problem 12{. Make a list of as many thiigs as vou can find are made
from some part of the corn plant. It will be very interesting to collect
as many of these as possible and arrange or mount them on a chart.
This may be done with other grains also.

Problem 122.  How many hills arc there in a one-acre cornficld if the
hills are three and one half feet apart cach way? If each hill bears
three cars, how many ears are there on the acre?  If it takes 105 cars to
make a bushel, how many bushels are there 7 At $.40 a bushel, what is
the crop worth ?

Problem 123.  Suppose that the field deseribed in Problem 122 repre-
sents your father’s cornficld.  Will he get more corn if he has five stalks
in a hill, cach hearing an car of which 200 are required to make a bushel,
or three stalks in a hill bearing cars that require 105 to make a bushel ?



CHAPTER XX
WHEAT

WhnEAT has held a leading place in the food-supply of all the great-
est nations of the world since the beginning of history. It has been
grown so long and in so many different countries that there is diffi-
culty in determining where it originated. Monuments much more
ancient than the Hebrew Scriptures show that it was an important
plant at the time they were built. The earliest Lake Dwellers
in western Switzerland cultivated a small-grained variety of wheat.
The ancient Egyptians and Greeks believed that it had been origi-
nated by some of their deities, among them Demeter (Latin,
Ceres), the goddess of agriculture. It was grown by the Chinese at '
least 2700 years B.c., and was considered by them a direct gift
from Heaven.

Western Asia, especially the valley of the Ituphrates, is supposed
to have been the original home of this plant. A wild grass native
to the Mediterranean region at the present time bears a resem-
blance to the wheat plant.

Wheat in America. — It is believed that wheat was not known in
America before the discovery by Columbus. Within two weeks
after the arrival of the first colonists at Jamestown, in 1607, this
crop was sown on land that had been cleared by felling timber for
the fort. In the year following, additional land was cleared and
planted. The first attempts werc not especially successful, but
the colonists persisted and from year to year planted wheat in in-
creasing quantities. The crop was harvested with the reap hook
and the sickle and was trodden out by horses and oxen instead of
being threshed with a flail.
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Asearly as 1626 wheat was cultivated by the Dutch in New York.
It held a leading place in the middle colonies and was among the
very few crops exported. The Pennsylvania millers gained a wide
reputation for the excellence of their flour.

Wheat was sown at Plymouth in 1621. It did not become an
important crop in New England during colonial times.

Production. — Wheat is now grown in nearly all civilized coun-
tries. Vast areas are planted in Russia, India, France, Austria-
Hungary, Argentina, Canada, and the
United States. Europe produces more
wheat than any other continent, raising
nearly twice as much as North and South
America together.

The wheat plant. — Let us bring a few
wheat plants to school or, better still, go out
to a field of ripening wheat, and study the
habits of this plant. We shall find that, .
unlike the corn-stalk, the wheat-stalk is Tic. 70.—The wheat flower,
hqllow, although 090asi0nally it may con- ii‘:/%“gfistzvh"r:émgir:“d
tain more or less pith. We may wonder
how the hollow stem is able to support the hcavy head as it is
swayed in the wind. It can do so Dbecause a hollow tube is
very much stronger than a solid cylinder made from the same
amount of material. The nodes, which are solid joints, support
the sides of the tube and keep it from collapsing.

We see that the nodes are nearer together at the base. This
is because there is greater strain here. The walls of the stem
become thicker toward the base for the same reason. Wheat
grows rapidly because each section of the stem, between the
nodes, lengthens at the same time; and the stem clongates at
the tip, also, so that there is growth throughout its entire length
at one time.

When the seed germinates, it throws out three temporary roots
which gather moisture for the young plant. As the stalk grows,
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nodes are formed close together on it. Additional roots spring
from each node. The permanent roots are formed near the sur-

F1e. 71. — A head, a spikelet, and a
grain of wheat, having long beards.

face of the ground. They branch
outward and downward and may
sometimes reach a depth of four
feet or more.

If wheat is planted in the fall,
the stalks do not rise above the
crown of leaves produced at the
surface of the ground until after
winter is past. The leaves, or
blades, that cover the winter
wheat-field like a mat, are snugly
protecting the roots from the cold.

The head or * spike” gradually
develops as the plant grows tall,
It is the flowering part, and the
place where the fruit or grain is
to be produced. When it ripens,
the leaves at the surface of the
ground, together with those at
each node, wither and fall, and
the whole plant turns a golden
yellow color. It is then ready
to harvest.

A habit of importance to the
farmer 1s the tendency of the
wheat plant to “tiller”” or “stool”;
that is, to throw up additional
stalks from the same seed plant.
From twenty to as many as one

hundred stalks may spring from one seed. Each stalk develops
its own roots, so that it is soon independent of those with which
it is associated. Seed that tillers heavily, therefore, will make
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the growth in the field much more dense; it will give a heavy
“stand "’ of wheat.

Kinds of wheat.— The different kinds of wheat in America
may be divided into classes according to where they are grown
- and whether they produce hard or soft grains. Thus we have: —

{1) The soft winter wheat, grown chiefly in New England and
the middle states.

(2) The semi-hard winter wheat, grown in the north central
states.

(3) Hard winter wheat, grown in parts of the middle plains
states.

(4) Solt spring wheat, grown on the Pacific coast.

(5) Hard spring wheat, grown in the upper Mississippi River
basin.

(6) The durum, or macaroni wheat, grown in the Great Plains
states.

Often we call them all either winter wheat or spring wheat,
meaning by winter wheat that which is sown in the fall and is
in the ground over winter,
and by spring wheat that
which is sown in the spring
and harvested in the fall.

Culture.— Wheat will
grow on a great variety of
soils, but seems to do best
on a light clay. The land
that is to be used for winter
wheat should bhe plowed as 3
early in the season as pos- ¥16. 72.— The grain cradle.
sible so that it may be made
fine and be able to absorb moisturc. The land that is to be used
for spring wheat should be plowed the fall preceding or early in
the spring. In either case the surface must be made fine and
loose to receive the small seeds.
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* If wheat 1s to follow corn in the rotation, the land should re-
ceive barnyard manure before it is plowed for the corn. A fer-
tilizer containing nitrogen, phosphoric acid, and potash is valu-
able on some land, particularly in the east, and may be applied
after the land has been prepared for sowing the seed.

F16. 73.— The old way of harvesting grain crops, still occasionally in
use on small areas.

Wheat should never be grown on the same land year after year,
or the soil will become too poor to grow good crops. It should
always be grown in a rotation if possible. It commonly follows
corn, oats, potatoes, or heans.

Winter wheat should be planted early enough in the fall for
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the young plants to make sufficient growth to be able to with-
stand the cold of winter. Spring wheat may be planted early,
as wheat seed will germinate and grow in cool temperatures.
The grower should be very careful to choose good seed. Six
to eight pecks should be sown to the acre, and the seed should be
planted one to three inches deep, depending on the condition of
the soil. The lighter and looser the soil the greater the depth.
Wheat is not ordinarily cultivated after the seed has been planted.
Harvesting. — The
wheat harvest in the
TUnited States extends
over five months. It
begins in May in
Texas, moves grad-
ually northward
through the swnmer
months, and may
continuc as late as
September or October
in North Dakota and
Washington. 1If we

Fic. 75.—View of the interior of a grain warchouse consider every coun-
on the Pacific coast, showing the bags of grain. .
try in the world we

may say that the wheat harvest lasts for twelve months, or every
month in the year.

For centuries wheat was harvested with the sickle and the
cradle, and these tools are still used in some countries. To harvest
the great American wheat crop, machines have been devised to
do all of the work on a large scale. It is scarcely nccessary for the
hand to touch the grain in the entire harvesting process. The
self-binder is used extensively. It cuts and binds the wheat into
bundles. On some of the large grain farms in the western part of
the United States there are as many as fifty self-binding harvesters,
and as many as six hundred acres of grain are cut in a single day.
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The greatest labor-saving machine is the combined harvester
and thresher used in the Pacific coast states. It is drawn by 20
to 30 horses, or by a steam traction engine, and will cut 60 to 100
acres of wheat in a single day. This machine cuts the wheat,
threshes, cleans, and bags the grain, and carries the sacks until
it has enough to make a pile before they are dumped.

Uses. -— Most of the wheat grown in America is made into
flour for hread-making or is used in the manufacture of breakfast
foods. The grain, either whole or ground, is a stock food. Wheat
bran and wheat middlings, which are common cattle foods, are
obtained {from the manufacture of flour. Macaroni is made from
durum wheat. Starch made from the wheat kernel is much used
as a material for paste or sizing.

The straw is used for fceding or for bedding cattle. When
traction engines are employed to harvest the crop, the straw is
sometimes burned to make the steam. Wheat straw is also used
to make fine straw hats and bonnets.

~

Problem 124, Is the culture of wheat important in your locality ?
Why ?

Problem 125. How many acres of wheat arc grown on your father’s
farm? What is the largest acreage on a farm in your locality 7 What is
the average yield per acre? What is the average yield per acre for the
United States? Do the farmers in your locality help to raise or lower
the average?

Problem 126.  What does wheat follow in the rotation on the farms in
your locality ¢ What follows wheat? Istherotation a good one? Why?

Problem 127. What is done with the wheat raised in your locality ?
If it is shipped away, what becomes of it ?

Problem 128. Make a list of the kinds of foods used on our tables that
arc made from wheat or its products.

Problem 129. Compare a wheat plant and a corn plant, and ex-
plain in what ways they are similar. Is there any similarity in the roots?
In the stems? In the way the leaves clasp the stems? In the arrange-
ments of the nodes on the stem? In the shape of the leaves? 1In the
flower parts?

Problem 130. Write a short essay, telling how wheat is grown in your
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locality : when it is planted, how the soil is prepared, how it is fertilized,
how the sced is sown, how the crop is harvested, and what becomes of it.

Problem 131. How many kinds of wheat do you know? How do
you tell them apart ?

Problem 132. Can you tell the difference in May between a field of
oats, of wheat, and of rye? How?

Problem 133. In what ways is wheat used on the farm? What is
done with the straw ?

Problem 134. 1f one bushel of wheat contains 20 ounces of nitrogen,
8 ounces of phosphoric acid, and 5 ounces of potash, how many pounds
of each are removed in a crop of 24 bushels to the acre ? Does the wheat
crop take more or less than a 50 bushel oat crop containing 10 ounces of
nitrogen, 3 ounces of phosphoric acid, and 2 ounces of potash to the
bushel ?

Problem 135. What is the value per bushel for wheat in your locality ?
Suppose that by growing wheat in a rotation the farmers in your locality
should obtain an average yield of 25 bushels to the acre. If one of them
ceases to rotate his wheat and grows it on the same land for five years,
and the second year gets 20 bushels, the third year 17 bushels, the fourth
year 15 bushels, and the fifth year 12 bushels to the aere, how much
money will he have lost by the end of the fifth year on a ten-acre field ?



CHAPTER XXI1
GRASSES — MEADOWS AND PASTURES

In the story of the Creation we read that God commanded the
earth to ‘‘ bring forth grass.” Grasses have helped to cover the
face of the earth since a very remote time.

There is an almost endless variety of grasses, and they are
grown from the hottest tropical regions to the frozen north and
south, They vary in size from delicate moss-like plants less than
an inch high to the gigantic bamboos 100 feet or more in height.
They are adapted to many sorts of conditions — to dry, infertile
soils, rich, moist. soils, marshes, stagnant pools, slow-running
streams, rocky hillsides, or sandy sea-shores.

-

Fic. 76.— A stretch of native, or wild, pasturc land in Nevada.

Native grasses. — Nearly every country has great areas of na-
tive or unsown grasses, which occupy unbroken or wild land,
and which serve as forage to animals. Perhaps you can find
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small areas of ‘‘ volunteer ” or unsown grass-land in your own

locality. The native grasses are of great importance, for they
not only supply pasture and forage in many cases, but also keep
the land from washing and blowing. While a large part of the
native grasses are not useful to the fariner, yet many of them are
exceedingly important, as we shall see.

In the Great Plains region there stiil remain immense tracts of
open prairie from which are cut large quantities of native hay. In
the Rocky Mountain states millions of cattle, sheep, and horses
live on the native grasses. It is said that 300,000 to 500,000
sheep pass the winter on the Red Desert of Wyoming.

In the Great Basin, extending from Oregon and Idaho to ncrth-
ern Arizona and westward to the Sierra Nevada Mountains, the
stock roam in the hills during the summer, and in the autumn are
turned into the meadows after the native hay has been stacked.
On the Pacific slope are other extensive native feeding grounds
bearing a large number of varieties of wild grasses.

Cultivated grasses. — Throughout most of America farmers
cannot depend largely on native grasses. They must grow greater
quantities to the acre, and must include the grass-land in their ro-
tation systems. Also, they desire to choose varieties that will be
most valuable to them. We have therefore a long list of cultivated
grasses that are adapted to various climates and soils. Some of
them are most useful in meadows for cutting as hay, and others in
pastures for grazing.

Many of the hay plants are not true grasses, that is, do not
belong to the grass family. Clover, alfalfa, and cowpeas, as we
have already learned, are legumes. They are used for hay and
forage, just as are the real grasses, but they belong to a different
family of plants (see pages 119, 120).

In northeastern United States, extending as far south as Vir-
ginia and westward to Kansas and North Dakota, timothy and red
clover furnish most of the hay, and Kentucky blue-grass (also
called June-grass) a large part of the pasture.
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Farther south, in the cotton-belt, a most important hay plant is
the cowpea. Bermuda-grass is the best pasture plant. Johnson-
grass and Bermuda-grass are grown for hay and pasture through-
out this section. Both spread rapidly and are hard to get rid of
after they have once heen grown, so that they are often looked
upon as weeds. ‘

On the Gulf coast, crab-grass, beggarweed, Mexican clover, and
carpet-grass supply most of the hay and pasture. In the Plains

Fic. 77.— Drawing hay on solid-wheel wagon.

regicn, alfalfa is the most important hay plant, and millet, sor-
ghum and kafir-corn are valuable for rough forage. In the Rocky
Mountain states, alfalfa has first place, with timothy, orchard-
grass, and clover of less importance. On the Pacific coast, alfalfa
outranks all other real hay plants; hut great quantities of hay
are made from oats cut when immature.

In each section of the country, therefore, some hay plants are of
much more value than others. An almost endless number of other
grasses are grown, however. Takingthe country as a whole, timothy
is the leading hay plant and blue-grass the leading pasture plant.

Meadows. — By the word meadow we mean land on which
grass is grown to be cut for hay. The land may be kept perma-
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nently in grass, or it may be plowed every two, three, or four years
and a new meadow seeded on another piece of land.

Since the grass in the meadow is to be cut for hay, all of the plants
should be at their best at the same time. The plants should also
grow to maturity quickly. The farmer has to consider these
points in choosing seed for his meadows. If the meadows are to
be plowed frequently, the seed must not be very costly. One
reason why timothy is so widely grown as a hay plant is that its seed
is cheap, and it germinates quickly.

Pastures. — By the word pasture we mean land on which grass
is grown for grazing by live-stock. Pasture may be either perma-

Fic. 78.— A hillside pasture that has been grazed very little.

nent or temporary. When it is temporary, it is usually a meadow
from which two or more crops of hay have been cut.

Since pasture is used for many months in the year, the grasses in
it should not all mature at the same time. For this reason, usually
a mixture of several kinds of grass seed is planted. Different
plants occupy the ground in different ways, and when more than
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one kind is planted the land is used to better advantage. Then,
too, if the season is untavorable for one kind, it may be more
favorable for some other kind. The farmer will choose the grasses
that yield the largest crops in his locality and which his animalslike,

Timothy. — Timothy is the best known grass in the United
States. It gets its name from Timothy Hansen, who took the
grass from New York to the Carolinas about 1720. It was cul-
tivated by him in Virginia, also. In 1760, Peter Wynch, President
of the Agricultural Society of England, secured some of the seed
from Virginia. It soon came
into general use in England.
It is a native of Europe, and
is now grown extensively in
western Asia and Africa, as
well as in Europe and America.

Timothyis a perennial plant.
It has short, flat leaves. On
good land it grows two to four
feet high., Each stem bears a
stiff, erect, rough spike or head
as thick and gencrally as long
as a lead pencil. The grass
stands up well and the hay is
easily cured. It has a good
appearance, and sells readily.

Timothy may be sown alone
or in mixtures for meadows,
F16.80. — Timothy hay plant, nine months [yt is of little use as a pasture

old. Many stems rise from the same .

root, plant. It may be sown in the

fall with wheat or rye, or may

be planted early in the spring. About eleven pounds of seed
are used to the acre. It will grow on a great variety of soils, but
does best on clay loam.

Blue-grass. - This is one of the most common and most useful
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grasses in the north temperate zone. It is found in Great
Britain, Asia, Australia, and America. In North America it is
especially valuable for lawns and for permanent pasturcs in the
northern states, but it does not do well in the South. It makes
good pasture from carly spring to early summer, and again in the
fall after the heat of summer is past.

Blue-grass varies in height from a few inches to a foot or more.
Its head is light and spreading, and the seed is borne on little
branches bearing three to five flowers. It spreads rapidly by
underground branches or “ rootstocks,” so that it gradually takes
possession of the ground wherever it is planted.

Blue-grass is usually sowu in the spring, and it may be planted
early. Three to ten pounds of good seed to the acre is sufficient
in pasture mixtures. As much of the sced on the market is poor,
it may take more than this to secure a good seeding.

Problem 136. DBring to school as many different kinds of grasses as
you can find in your Jocality. Ask the teacher to help you dry them and
mount them on card-board for your museum or collection. Iind some
one who can name those that vou do not know. Place the name of each
one on its card. Study the different kinds until you know them all.

Problem 137. Nanmce the different kinds of grasses sown by farmers
in your focality. What is cach used for? Do they all ripen at the same
time? Which do the animals like best? Which kinds sell best?

Problem 138. Count the number of plants on a picce of pasture sod
six inches square. If there arc 43,560 square fect in an acre, how many
plants are there to the acre? How many different kinds of plants are
present on the piece of sod?

Problem 139. If a mcadow yields two tons of hay which, by weight,
is one fourth clover, one fifth weeds, and the remainder timothy, how many
pounds of each arc harvested?

Problem 140. What land on your farm is used for pasture? Why? Is
it ever plowed and planted with some other crop? How often are the mead-
ows plowed? What do they preccde and follow in the rotation? \Why?

Problem 141. IExamine a load or mow or forkful of hay to see whether
you can tell what kinds of grass and other plants it contains.

Problem 142. Can vou tell what kinds of grass make up the pasture
nearest the school-house? On your father’s farm?

M



CHAPTER XXII

CLOVERS AND THEIR KIN

ManY leguminous plants are of great importance to the farmer,
not only for their stock-feeding value, but also because they enrich
the soil in which they grow. For centuries the most careful
farmers have grown clover or a clover-like plant because it
seemed to make the soil more fruitful. Long before it was dis-
covered how such plants enriched the soil, it was known that
they did so. Now that we know that clovers and their kin
restore to the soil nitrogen which other crops have exhausted,
farmers include a leguminous crop in their regular rotation systems.
In the northern states, several species of clover are grown; in
the western states and California, alfalfa is grown; in the central
and southern states, soybeans, cowpeas, and crimson clover are
grown; in the South, velvet beans, beggarweed, and sweet clover,
or melilotus, are common; in both the North and the South,
vetch is grown.

Uses, — Clover-like plants are sometimes used to occupy the
land for the short periods between the growing of other crops,
to protect the soil, to make it richer by adding nitrogen, and to
furnish vegetable matter when plowed under. For example,
crimson clover may be sown in corn at the last cultivation. After
the corn is harvested, the clover occupies the land, protects it
during the winter, and in the spring is plowed in when the ground
is prepared for the grain that is to follow.
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Most of the clover-like plants are valuable for feeding to stock

because they are rich
in protein, a substance
containing nitrogen.

Clover.—The Amer-
ican colonists culti-
vated the native
grasses long before
they began to grow
clover. Red clover
was not carried to
England from the
continent of KEurope
until 1633, and white
or Dutch clover till
1700. These plants
did not reach Amer-
ica until a much later
period. Now theyeare
widely grown, and are
numbered among our
most important forage
plants.

Red clover came to
us from Europe. It
is native also to Asia.
It is used more largely
in hay mixtures in
this country than any
other of the clovers.
It is really a perennial
plant, although it may
die after the sccond
or third year. It is

Fia. 81.— The common red clover.
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a spreading, hairy plant, bearing purplish heads or flowers on
the ends of branching, leafy stems. The leaves have a promi-
nent whitish spot.

This clover is easy to grow. It may be planted with oats or
barley, but is commonly sown in the spring on winter-wheat
fields. About ten pounds of seed to the acre are sown broadcast
or with the same drill that plants the oats or barley.

For hay, red clover is cut when the heads are in full bloom and
before many of them have turned brown. Clover pasture is
much relished by hogs, and cattle thrive on it if not allowed too
much at a time.

Mammoth red clover is a perennial plant. It is less likely to die
after the second or third year than is red clover. It grows taller
and stouter than the common red, ripens later, and bears larger
and darker heads. It yields more heavily than the common red
clover, but stock do not like it so well.

Alsike clover was brought to America from Europe, and is now
grown in low meadows and less fertile places from Nova Scotia
to Idaho. It is a percnnial with trailing, slender stems, and
small whitish or rose-colored heads. The leaves are borne on long,
forked stalks that rise from the low-growing main stem. It
grows well on cool, moist soils and is valuable in wet meadows
where red clover would be drowned. It is useful both for hay
and for pasture. It makes a fine, soft hay. It is a valuable
honey or bee plant also.

White clover was introduced fromn Europe, but it is probably
native to northern America also. It is now grown in almost all
regions in the temperatc zones. Some persons think that it
was the original shamrock. It is a low, creeping, perennial
plant, that bears its small fragrant white blossoms on long,
slender stalks. The leaves, which usually are made up of three
leaflets, are also supported on long, slender stalks. The leaves
and the flowers rise from the stem that creeps along the surface
of the ground. White clover will grow in cool climates and
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on moist soils. It grows so low that 1t 1s not useful for hay,

but is a good pasture plant.

Crimson clover had its
original home in the Medi-
terranean region in FEurope.
It is an annual plant, erect,
two to three feet tall, and
iIs covered with soft hairs.
The heads are oblong and
dense, and are composed
of brilliant crimson flowers,
The leaves are borne on
long stalks. It grows best
in warm climates, on loose,
sandy soils. It is wused
both for hay and for pas-
ture, as well as for green
manure purposes.

Alfalfa.— Alfalfa isnative
to the wvalleys of south-
western Asia. It was in
use centurics before the
Cliristian  era. It spread
from Persia to Greece about
480 B.C.,, then to Italy,
Spain, Mexico, and South
America. It reached Mex-
ico and South America dur-
ing the Spanish invasion
in the sixteenth century.
It was brought to New
York from Europe as early

It is much used for lawns, also.

Fia. 82.— A branch of the alfal{a plant.

as 1791. Tt was carried to California from Chile in 1854, and
crossed from Mexico into Texas in the early part of the nine-
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teenth century., Alfalfa has spread rapidly in the West and
Southwest, and is gradually becoming a valuable hay plant in the
East and other sections. It has long been grown as a farm crop
in New York. .

Alfalfa is a long-lived perennial plant. It roots very “seply,
usually from 6 to 12 feet. Its stems grow 1 to 4 feet high, and

FiG. 83.— Stacking alfalfa in the western country, where {arge arcas are grown.

in bunches or clumps. The stems are covered with small leaves
made up of three leaflets. The flowers are purple, or occasion-
ally white, and are clover-shaped.

To grow alfalfa, a deep, well-drained soil containing lime
is necessary. If lime is lacking, so that the soil is “ sour,”
applying sufficient lime to it will remedy the sour (acid)
condition. Well-rotted barnyard manure makes an cxcellent
fertilizer.
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The seed-bed must be made fine. The alfalfa seedling is not
a strong plant, and it cannot compete with weeds until after it
has become well established. It demands plenty of moisture,
but will not thrive in wet soils; it should therefore be planted
on a well-drained soil. There must be the right kind of bacteria
in the soil to store nitrogen in the nodules on the alfalfa roots.
Frequently it is necessary to secure some soil from a field where
alfalfa has grown luxuriantly in order to establish the bacteria
in the new land.

In the West, 12 to 20 pounds, and in the East, 20 to 30 pounds,
of seed are sown to the acre. Alfalfa grows rapidly and may be
cut two or three times each scason in the North, and four to seven
times in the South. It will yield four to five tons to the acre.
Alfalfa may be grown on the same land without injuring it
greatly longer than most other crops. However, in a good rota-
tion it should not be allowed to occupy the same field for longer
than four to scven years at a time.

Alfalfa is a wvaluable hay plant, because it is rich in
protein. It should be cut when it opens into flower. It makes
good pasture if the stock are allowed to graze only a little at a
time.

Cowpea. — The cowpea is originally from India and the region
to the north. It has Dheen cultivated for two thousand years or
more. Varieties have been distributed throughout the world,
but only in China, India, and the southern part of the United
States has it become an important farm crop. It reached the
West Indies in the latter half of the seventeenth century, and
was brought to the United States some time later.

The cowpea is a summer-growing annual plant, closely related
to the bean. Some varieties are erect and bush-like, ot