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DRY-FARMING

CHAPTER I

HISTORY OF DRY-FARMING

N the study of dry-farming we are

naturally led at the outset to ask what
is the real meaning of the term “desert.”
The dictionary defines it as. “a barren
tract incapable of supporting popula-
tion, as the vast sand plains of Asia and
Africa, which are destitute of moisture
and vegetation.” Such a definition is
apt to mislead us unless we constantly
bear in mind that what is now a desert
region may be transformed in a few
years into a country of fertile fields ca-
pable of sustaining a large population.
The most striking illustration of this fact
is to be found in America. Spread out

3
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an old map of the United States, of just
forty years ago, and you will see that vast
region marked “The Great American
Desert” which stretched from the Mis-
souri to the Rockies. What has hap-
pened? In the space of a single
generation, a vast army of settlers has
invaded this region and six transconti-
nental railroads® bring food and the
daily paper to the farmer’s door. Next
turning to the British Empire we note
that great desert region of Australia so
quaintly called the “Never-Never-Coun-
try” on the fringe of which farmers even
now are settling. Lastly, coming to
South Africa, we can mark out the
Kalahari Desert, or, as it is termed in the

10n the 10th of last May forty years had elapsed
since the rails of the Union Pacific moving westward met
the rails of the Central Pacific moving eastward at Prom-
ontory Point, near Ogden, Utah, and the first transconti-
nental railway was finished. To-day the United States
possesses 230,000 miles of railroads, or forty-seven per
cent. of the railway system of the whole world.

4
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DRY-FARMING

dry-farming, the farmer should not rest
content merely with the chemical analy-
sis of his soil, but should carefully exam-
ine the nature of the native vegetation,
and probe or dig to a depth of five or six
feet before passing final judgment on the
capability of such ground for this type of
farming. Hilgard’s investigations on
the subject of alkali land have also been
of the greatest value to the farmers of
California.

In Nebraska.

So far as Nebraska is concerned, the
first settlements were a hopeless failure,
and indeed it was not until three great
tides of settlement had washed this State
and receded in disaster that success was
finally won. The pioneers of Nebraska
mostly came from the humid regions of
the Eastern States as well as from
Europe. And it was but natural that, if

18
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DRY-FARMING

there is no possibility of irrigating those
deserts, but they form a priceless though
as yet undeveloped part of the State, in
the opinion of many far-seeing citizens.
The problem of arid-farming in Utah is
notnew. Even atthebuilding of the first
canal the pioneers wistfully put the
question: “What can be done with the
deserts?” And the story of the conquest
of these deserts is a romance of the past
half-century. The first settlers passed
through Emigration Canyon and entered
the Valley of the Great Salt Lake on
July 24, 1847, when they at once ap-
plied themselves to the digging of irriga-
tion ditches. As time wore on new
irrigation canals were built and more and
more land was brought under cultivation.
Sometimes, however, the full supply of
water failed to reach the farmer; yet here
and there fair. but small crops were
reaped. This fact did not escape the
22
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DRY-FARMING

the reclamation of the deserts by the
scientific study of the soil. In this cause
he has been ably assisted by Professor
Lewis A. Merrill, Superintendent of the
Farmers’ Institutes and Editor of the
Deseret Farmer. Dr. Widtsoe’s gospel of
dry-farming, as applied to Utah, may be
summed up in the following terms:

1. Plow deep.

2. Plow in the Fall; there is no need
for Spring plowing.

8. Cultivate the soil in early Spring,
and as far as possible after every rain.

4. Fallow the land every other year,
under a rainfall of 12 to 15 inches; every
third year, under a rainfall of 15 to 20
inches.

5. Grow crops that are drought-re-
sistant.

6. To make dry-farming successful
among practical men stick to a few crops,
‘preferably such staples as wheat, oats,

28



www.homesteadingsurvival.com


http://www.homesteadingsurvival.com













DRY-FARMING

They have already demonstrated,

(1) The great value of tillage in dry-
farming.

(2) That by proper methods a certain
percentage of moisture can be carried
over from one season to another.

(8) That the finest wheats are those
grown on dry lands.

(4) That the area of dry-farming can
be greatly extended by the introduction
of drought-resistant cereals.

Furthermore, the publications of these
stations have been the means of attract-
ing hundreds of new settlers to Utah.
All this has been accomplished with an
extraordinarily low State appropriation
of $12,000 per annum. Meanwhile, the
United States Department of Agricul-
ture, through the Bureau of Plant
Industry, has established a chain of ex-
periment stations in the semi-arid region
for the purpose of testing the best meth-

34
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DRY-FARMING

the soil can readily be determined by
simply digging a pit or examining a
railroad cutting. Having satisfied him-
self on this score the intelligent and
energetic dry-farmer can go in and pos-
sess the land and be reasonably sure of
success.

All soils are not suitable for dry-farm-
ing. They may be too shallow or too
loose, or too compact. -The soil must be
looked upon as a sort of reservoir for the
storage of water over periods ranging
from a few weeks to many months. With
that in mind, the. question is, “what soils
will best retain the rainfall?” And the
answer is, “sandy loams having a good
supply of well decomposed vegetable
mold.” Besides, such soils are warm,
mellow, and easy to plow. In dry-
farming as a general rule, soils ought not
to be too heavy. For example, clay soils
are unsuitable as the moisture does not

40
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DRY-FARMING

Moisture and Fertility.

In dry-farming, then, the two funda-
mental problems are the conservation of
moisture and the maintenance of soil
fertility. Moreover, it may be said in a
broad way that while the farmer of the
East is most interested in the question of
fertility, the farmer of the semi-arid
Woest is much more interested in the sav-
ing of moisture. Nor is the reason far to
seek. In the Eastern States there is a
plentiful supply of moisture, but the soils
of many farms have been exhausted by
injudicious cropping year after year and
the land will no longer yield a profitable
crop. The Eastern farmer is therefore
confronted with an impoverished and ill-
used soil. And so he tries to restore the
early fertility of his soil by the use of
commercial fertilizers,! barn-yard, or

1 The farmers of a single State, Maine, spent last year
$5,000,000 on the purchase of commercial fertilizers.

46
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SOME POINTS IN PRACTICE

of hydrographic survey for the purpose
of determining the extent and location
of underground water in the dry-farming
regions of the West. Without such a
survey a settler may spend his life in the
immediate vicinity of water or waste
much money in fruitless attempts to
locate wells.

61



CHAPTER II1

THE CONSERVATION OF SOIL MOISTURE

HE most important problem in dry-

farming, as already stated, is un-
questionably that which deals with the
conservation of soil moisture. Hardly a
season passes but we hear of crops which
have failed because of lack of rain; and
this complaint is, unfortunately, not con-
fined to any one particular district, but is
more or less common to all parts of the
West. “How can we control and con-
serve the soil moisture so as to save our
crops in time of drought?”’

Soil Water.
Now, in order to answer this question,
we must first understand how the soil
62












DRY-FARMING

Free Water or Well Water.

It is well known that all fertile soils
contain many tons of water, which ‘is
usually present in three forms as (a) free
water or well water, (b) film water or
capillary water, and (c) hygroscopic
water.

Free water is frequently called well
water, ground water, standing water, or .
first water. It comes to the surface in
the form of springs, and is usually the
source of the supply of wells. If you dig
a hole in any ground, you will generally
strike water at a certain depth, which
may be several inches or many feet below
the surface. This point is termed the
“water-table.” Now the surface of the
water-table follows, roughly, the general
contour of the land; that is, it stands
highest where the ground is highest, and
lowest where the land is lowest. In dig-
ging wells, therefore, the farmer must take

66
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DRY-FARMING

standing water, should be as near as three
feet from the surface of the soil, whereas
the shallower-rooting cereals may be suc-
cessfully grown with a water-level of this
depth. But in no case should free water
come within eighteen inches of the sur-
face. Tap-rooted plants descend to an
extraordinary depth in sandy loams, and
for such crops a high permanent water-
level is not good, since they can obtain
their moisture supply at great depths and
demand a feeding area vast in compari-
son with the soil mass at the service of
shallow-rooted herbs. Thus lucerne roots
frequently penetrate to the depth of
twenty feet, and double this distance is
not unknown.

Film Water or Capillary W ater.

But the most valuable water in the
soil and, at the same time, the most im-
portant for the dry-land farmer, is that

70 '
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DRY-FARMING

dying. But the extraordinary thing is
that intelligent men will buy farms with-
out the faintest conception of the nature
and quality of the sub-soil—a matter
which can be readily ascertained, in a few
hours, or a day or two at most, by exam-
ining cuttings, wells, railroad embank-
ments, digging pits here and there, or by
boring with a simple post-hole auger, as
well as by taking stock of the growth and
depth of the root-system of native trees
and shrubs, grasses, legumes, etc.

And it cannot be too strongly em-
phasized that all farmers should make
themselves thoroughly acquainted with
the character of their soil down to the
depth of at least four, but preferably six
to eight feet. The wisest agricultural
chemist in the United States to-day, Pro-
fessor Hilgard, remarks, “It is hardly
excusable that a business man calling
himself a farmer should omit the most

76
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DRY-FARMING

nights. Thus it is that in some parts of
the United States, notably California,
summer fogs have a markedly good effect
upon vegetation. And although this
moisture is of but little value save in
times of severe drought, it is not to be
despised by any means. During the hot
days of summer a soil of a high ab-
sorptive power such as a well-tilled clay
loam, will retain its moisture for a much
longer time than a soil of low absorptive
power, such as a shallow sandy soil,
whose store of moisture will be exhausted
in a few hours, while the surface of the
land itself is heated up to the scalding
point, thereby searing the stems and
root-crowns of the growing crop. It is
also worthy of note that, generally speak-
ing, soils of high absorptive power are
also those of high capillary power.

Hilgard summarizes the effect of hy-
groscopic moisture as follows:

80
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face from the sun and to break the
connection between the water-bearing
sub-soil and the exposed evaporating
surface, is termed a mulch. In garden-
ing operations leaves, manure, coarse
hay, straw, grass clippings, etc., are com-
monly used. Such mulches of loose or-
ganic material are very effective—even
more so than a mulch of fine earth—but
they hinder the continual stirring of the
land, which promotes aération and nitri-
fication.! Stones serve practically the
same purpose as a mulch, if they happen
to be spread thickly upon the surface of
the ground, as they shield the land from
evaporation and so tend to keep the soil
cool and moist. In the bleak, wind-
swept county of Caithness, in the far
north of Scotland, the writer has known
of cases in which the removal of the nu-

1 Process of changing nitrogen into nitric acid and
nitrates.

82






DRY-FARMING

action of the sun and the wind, fresh sup-
plies of water are lifted from the sub-soil
water to the exposed and rapidly evapo-
rating surface. In a word, we may think
of the sun and the wind as a mighty
double-acting force-pump. In a recent
experiment it was found that each square
foot of an ordinary farm soil during the
summer months lost 1.8 pounds of water
daily by evaporation from the surface of
the land; or, in other words, over five
inches in a single month. But should the
top layer of soil be broken up and left
loose upon the land by cultivation, then
there is no longer one continuous film
linking the exposed surface with the sub-
soil water; and consequently, surface
tension can only lift the water so far as
the film is unbroken, that is, as far as the
unstirred soil extends, and this layer is
protected from evaporation by the loose
soil above. Thus, when a soil-mulch is
84
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orchard-cultivation. For where the culti-
vation has been shallow—one to three
inches—you may frequently observe that
the leaves of the trees wilt badly under
the hot sun, but recover later on, or dur-
ing the cool of the night-time, whereas
with deep cultivation the trees do not ap-
pear to suffer at all, even during the
hottest weather. At the same time, in
the case of land intended for small grain
crops, a three-inch soil-mulch is prefer-
able, as otherwise the soil is apt to be-
come too dry close to the surface where
the seed germinates, and where the first
roots forage for both food and moisture.

86
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RAINFALL AND EVAPORATION

sixteen miles from Fillmore, but on the
opposite side of the mountain range, and
here the average annual rainfall is only
5.5 inches. These figures clearly show
what a difference the intervention of a
mountain range may make upon the rain-
fall of two places only a few miles apart.

6 105



CHAPTER V

THE PROBLEM OF TILLAGE

ILLAGE is the most important
operation in dry-farming, and
upon it will mainly depend the success or
failure of the crop. The modern plow is
the product of many centuries of slow
improvement, and during this time it has
evolved from a crooked stick to an imple-
ment of marvellous efficiency. One of
the main objects of plowing is to leave
the soil in such a condition that but little
subsequent tillage will be needed to fit
the land for the crop. A good plow
should turn over the furrow slice in a
loose and crumbling condition and at the
same moment bury the weeds, stubble
and trash. In this way the labor of har-
106
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is to have the plowed land as long as pos-
sible so as to avoid delay in turning and
too much tramping at the corners.

When to Plow.

On every dry-farm the work should be
so arranged that the plowing can be done
at the best and the most convenient time
of the year. In most States it is impos-
sible to plow during the winter season
and again during the summer when the
ground has become so hard and dry that
it cannot be turned over. Moreover,
other imperative farm operations, such as
seeding and harvesting, may preclude
plowing. Plowing, therefore, must be
done when the work of the farm and the
physical condition of the soil will permit.
Nevertheless, with good management
there is ample time in the three seasons of
the autumn, spring, and summer. In
dry-farming fall, plowing usually gives

112












DRY-FARMING

But at the present time they are not
much used in dry-farming. Neverthe-
less, such plows are sometimes used to
good purpose. For example, heavy clays
that require underdrainage are generally
benefited by subsoiling, or they may be
used for breaking up a hard pan or plow-
sole. In subsoiling it is customary to
turn the surface with a common stirring
plow and to follow in this furrow with
the subsoil plow. This loosens the soil to
a depth of 18 to 24 inches from the top of
the ground.

In subsoiling dry fields, however, it
will often be better to use a plow with
a subsoiling attachment, running it a
few inches below the bottom of the fur-
row and so gradually getting to the de-
sired depth by plowing year after year.
By this method an excellent seed-bed
may be secured.
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(maize) by steam cultivation, has given
up cultivation between the rows in favor
of harrowing. This means a great sav-
ing of time and labor. He harrows until
the corn is 8 to 10, or even 12 inches in
height with most satisfactory results.
Furthermore the harrow may be profit-
ably used for many different sorts of
farm work, such as harrowing native
ranges, meadows and pastures to encour-
age the growth of the finer and sweeter
grasses, and also such lands as may be
infested with cut-worms, army-worms,
corn grubs, or grasshoppers. As a Wes-
tern writer well remarks: “When you
cannot think of any more important
work, go to the field and harrow.”

Listing.

In Kansas the practice of listing for
corn is very common in dry-farming.
The lister is simply a right- and left-hand

124






DRY-FARMING

practice is not adapted to dry-farming in
a region where the rainfall is fairly
heavy ;' since the injury caused by stand-
ing water may be greater than the gain
from deep planting. Further, as the seed
is planted in the bottom of the freshly
turned furrow where the soil is not as
warm as close to the surface, listing
should not be begun before the seed-bed
is sufficiently warm.

Cultivation.

Cultivation is a very important opera-
tion, especially with such crops as corn,
and it should be continued until late in
the season, but the first cultivation may
be deeper than the later ones. How often
to cultivate depends upon the nature of

1]t is sometimes said that in localities where the rainfall
is over 15 or 20 or 25 inches per annum it is incorrect to
speak of dry-farming. This is clearly a misconception, for
dry-farming is a relative term and may be followed with
advantage whether the annual precipitation be 15, 25,
380 inches orover.
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fallow which may be maintained for pe-
riods of three months, six months, or one
year. Such a fallow is to be well
plowed in the first place and then kept
constantly tilled to prevent the formation
of a soil-crust. This fallow results in
four things: (a) storage of rainfall, (b)
destroys weeds, (c) admits sunshine and
air, (d) encourages beneficial soil-germs.

W eeding.

The weeder is a modified harrow hav-
ing one row, or more, of long curved,
flexible teeth which stir the ground after
the manner of a hay-rake. It is a most
valuable implement for rapid and easy
harrowing and should find a place on
every dry-farm. Weeders can be em-
ployed on wheat fields where the plants
have become too large for the safe use of
the ordinary steel-tooth harrow. On
large farms it is customary to use four-
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the ground. This implement is very
useful in smoothing the surface and
crushing clods. Its action is somewhat
like that of a roller, but instead of press-
ing down vertically it slides along “the
field shaving off the uneven places and
filling up the hollows. As a pulverizer
and clod crusher it is superior to the
roller, but its packing action is not as
great. The principle of packing com-
bined with the soil-mulch is seen when
the gardener presses down the soil
around his vegetables and covers them
then with loose soil, when the fruit-
grower stamps the earth around the roots
of the fruit tree but leaves it loose on top,
and when the florist presses his seed into
the soil, but scatters a little loose earth in
the pot. The special implement called
the sub-surface packer which has been
devised for this work is described in the
next chapter.
134
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serious mistake of sowing too much seed
per acre. The experience of the most
intelligent farmers shows that by sowing
thirty to forty pounds of wheat per acre
in the fall better results will be obtained
than with more seed.” In short if the
farmer has carefully selected his seed and
properly tilled his ground, he will usually
find that from two to three pecks of seed
are ample for semi-arid lands. '

144



CHAPTER VI

THE CAMPBELL SYSTEM

HE Campbell system of scientific soil
culture, or as it is more commonly
called the Campbell method of dry-farm-
ing, originated with Mr. Hardy W.
Campbell of Lincoln, Nebraska. Camp-
bell has done much to popularize dry-
farming, but he must be ranked as an
agricultural evangelist rather than as an
experimenter. Both on the public plat-
form and in the pages of his periodicals
his statements at times are somewhat
loose and misleading. And to contend
that the Campbell system is the sole
method of dry-farming is of course ab-
surd. Nevertheless it is not just to dis-
145



















































DRY-FARMING

investigator, and, finally, a specialist;
ever alert for new things and new ideas,
open-minded and free from conceit; a
man familiar with what is going on
around him, and yet intensely devoted to
his own work.”

That the Campbell method is likely to
stand the test of time there can be no rea-
sonable doubt, since it is based on certain
fundamental principles of farm practice,
which both experience and experiment
have shown to be correct. Moreover, it
can never become merely a fashionable
agricultural fad, for it demands a high
degree of manual skill, and hard and con-
tinuous toil. Such a system is not likely
to attract the rural dilettante or the lazy
farmer.
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CHAPTER VII

. DRY-FARMING ZONES

LTHOUGH dry-farming is now
practised in almost every State in

the semi-arid West, it is desirable to rec-
ognize three distinct areas each of which
has certain peculiarities of climate and
soil. The first has been termed the Great
Plains; the second, the Great Basin; and
the third, the Columbia Basin Uplands.

THE GREAT PLAINS

THE vast territory now widely known

as the Great Plains area is bounded on

the north by Canada, on the west by the
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Rocky Mountains, on the east by the
ninety-eighth meridian,' and on the
south by the thirty-second parallel of
latitude.?

In the long-settled States of the East,
the agricultural industry has been placed
on a more or less stable basis; but in the
West many problems are still new and
unsolved. Writing on this subject,
Chilcott says:

“It is therefore within the Great
Plains area that most of the great prob-
lems of dry-land agriculture must be
solved. It is here that experiments must
be carried on which shall determine what
are the best methods of agriculture for
the conservation of moisture, and the
maintenance of the fertility of the soil

1 This line passes through the States of North and South
Dakota, Nebraska, Kansas, Oklahoma, and the Panhandle
of Texas.

2 The southern limit of the Staked Plains. South of this
line the country changes and slopes rapidly toward the
Gulf and the Rio Grande.
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rainfall, which is probably one of the
main reasons for its great and sustained
" fertility. For, while the scanty rainfall
has not tended to induce a luxuriant
growth of vegetation during ages past, it
has served to preserve within the soil such
products of decomposition as have been
produced; and the evaporation being
very great, the plant-foods have been kept
near the surface instead of being washed
away, or lost by seepage. Again, the
methods now devised for the conserva-
tion of soil moisture and the introduction
of drought-resistant plants are enabling
farmers to raise satisfactory crops even
in severe droughts.

Problems.

The problems to be solved in this
region are simple. but none the less im-
portant. How can the largest vields of
the four staple crops—wheat. oats, bar-
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are liable to be lost by leaching where the
land is bare of crop. This all goes to
show that the three factors of climate,
season, and soil must be constantly borne
in mind when dealing with the subject of
summer or winter rainfall.

Tillage.

The usual methods of tillage in the
Great Basin consist of deep plowing,
frequent cultivation, and alternate-year
cropping. Autumn-sown wheat has been
so far the chief crop grown on dry lands.
The land is then plowed as soon as pos-
sible, and left in the rough furrow all
winter. As soon as the winter rains have
thoroughly soaked into the ground, sur-
face cultivation is begun. This is usually .
done by means of a disc-harrow. Some-
times a shallow summer plowing is given
to turn under any weeds. In the late
summer a spike-toothed harrow is used
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crops that cannot be inter-tilled, such as
wheat, oats, and barley, much moisture is
wasted by direct evaporation during the
growing season; but with crops that can
be inter-tilled during the growing sea-
son, such as corn (maize), potatoes, and
mangels, a much larger amount of mois-
ture can be held in the soil by means of
the soil mulch or dust blanket, as it is
commonly called.

Depth of Soil.

Thus it is manifest that the success of
dry-farming depends upon the possibil-
ity of storing enough water in the soil to
carry the crop to maturity; and, conse-
quently, the water-holding capacity of
any soil becomes a matter of great im-
portance. The dry-land farmer should,
therefore, carefully survey his fields, and
unhesitatingly select the deep, rich, mel-
low lands in preference to the poor, light
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person can make a success of dry-farm-
ing who is not in the habit of thoroughly
preparing his land before the crop is
sown. In fact, if the land is not thor-
oughly prepared, more than one half of
the profits which might be derived are
lost.” And finally: “We have found
that on an average of a number of years
deep seeding has given us better results
than shallow seeding, because in the deep
seeding the seeds are always put below
the dry soil mulch, where they can get
the moisture necessary for rapid germi-
nation.”

Crops.

In the Great Basin wheat and lucerne
are the chief crops raised in dry-farming.
The varieties of wheat are nearly all light-
colored and belong to the class commer-
cially known as “Soft Wheats” of which
“Kufoid” and “Gold Coin” are the most
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strong probability that the yields per
acre would be larger, so that experiments
to determine this point would be well
Jjustified.”

Seeding.

In the Great Basin thin or light seed-
ing has been found to give the best re-
sults. A large quantity of seed is often
the cause of crop failure; because a heavy
seeding makes an instant demand on the
moisture close to the surface before the
young and tender plants can strike their
roots down into the deep soil. The re-
sult is a severe struggle for existence
among the individual plants and crop
failure should the drought continue.
Speaking on this subject Merrill re-
marks: “When Bishop Farrell and Mr.
Salisbury first started their experiments
in the Cache Valley they sowed the same
amount of seed on their land that they
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Rotation.!

It is of interest to note that so far crop
rotation has not played a prominent part
in the agricultural practice of Utah, and
Merrill makes this plain in a recent ad-
dress: “I want to object to the idea that
has been advanced here, that we need to
rotate our crops. If we grow a crop of
corn—maize—on the land, alternating
with wheat, it simply means that that
corn is going to take so much moisture
out of the land.”

Summing up it may be said that dry-
farming in the Great Basin is based on
certain fundamental principles which
have been worked out by the farmers
themselves and their striking success has
been mainly due to a combination of five
factors: (1) Deep plowing to increase the
capacity of the soil for holding moisture.

1 Second Annual Trans-Missouri Dry Farming Congress,
Salt Lake City.
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THE COLUMBIA BASIN UPLANDS

DuriNng the past few years there has
been a rapid development in dry-farming
in Idaho, Oregon, and Washington or in
other words on the wheat lands of the
Columbia Basin. This region is almost
entirely surrounded by mountains. The
Cascade Mountains lie to the west; the
Bitter Root and Cceur d’Alene Moun-
tains to the east; the Okanogan High-
lands to the north; and the Blue
Mountains to the southeast. The eleva-
tion varies from a few hundred feet along
the Columbia to as much as 8000 feet in
the eastern portion of this region; while
the average annual rainfall varies from
6 to 24 inches. Near the Columbia
River, where the rainfall is lighter, the
dry season extends from March until
October. Near the Blue and Bitter Root
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the later colonists have pushed cultiva-
tion into the dry central region and are
producing crops without the aid of ir-
rigation. From the earliest settlements
cereal crops have been grown almost
exclusively in this region. True, alfalfa,
timothy, corn, potatoes, and fruit are
now produced in many parts of the coun-
try. Yet they all sink into insignificance
in comparison with the grains—more
especially wheat.

Tillage.

In the Columbia Basin, where the
rainfall is light, wheat is grown every
other year alternating with the summer
fallow; where the rainfall is ample crops
are grown every year. Three reasons are
usually given in support of summer-fal-
lowing in this region: (a) To conserve
moisture. A large amount of wheat
being grown with an annual rainfall of

200












DRY-FARMING

is set perfectly straight and weighted to
make it cut deeply. Used in this way it
does very effective work in settling and
packing the bottom of the furrow-slice.
Speaking of the Columbia Basin
region Hunter remarks: “There is con-
siderable fall plowing done for spring
crops. Itis generally conceded that bet-
ter yields are secured from fall plowing
than from spring plowing, provided the
land is reasonably clean. There are sev-
eral reasons for this. Soil left rough and
porous as it comes from the plow holds
- the snow better and rain much better
than land that is unplowed. By seeding-
time in the spring the winter rains have
settled the soil sufficiently to form a good,
firm seed-bed. In other words, the win-
ter rains put the bottom of the furrow-
slice in practically the same condition
as does the subsurface packer or the cor-
rugated roller. When in this condition
204
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both the farmer and the miller. A wheat
of poor milling quality may be a heavy
yielder. But undoubtedly the farmers as
a whole will secure better results by con-
fining themselves to a few varieties. The
following are the best known varieties:
Little Club, Red Chaff, Blue-stem, Early
Wilbur, Forty-fold and Turkey Red.
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The Great W heat Groups.

According to Jardine several hundred
varieties of wheat, more or less distinct,
are grown in the dry-farming region of
the United States. The great bulk of
these varieties, however, fall into four
groups:

1. The Hard Spring Wheats: (a)
Common Varieties. (b) Durum Va-
rieties.

1. The Hard Winter Wheats.

1. The Semi-Soft White or Inter-
mountain Wheats.

1v. The Soft-White or Pacific Coast
Wheats.

Broadly speaking each group is grown
in a particular belt or zone. These
wheat zones, of course, are not sharply
defined; still certain types predominate
in each.
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Europe and the Orient. The main va-
rieties are Defiance, Little Club, White
Australian, and Sonora in California;
Red Chaff and Foise in Oregon ; Palouse,
Red Russian, and also Blue-stem, in
Washington and Idaho. So far all at-
tempts to maintain high gluten content
in wheats brought to the Pacific Coast
region have failed. As soon as the hard
varieties have become acclimated in this
region they are found to be starchy and
soft and so closely resemble the Pacific
Coast types in chemical composition.
This is particularly true of the wheat
sections of California. It is thus cus-
tomary for the millers of California to
import hard sorts so as to strengthen
their own flour. As Jardine points out
this is another possible use for durum
wheats raised farther east. Such a
course would increase the market for the
durums and at the same time prove of
226
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vast service to the farmers and millers of
the Pacific Coast.

Oats.

There are a number of spring varieties
of oats that withstand drought to a
marked degree. Among the most prom-
ising are the following: Sixty-Day,
Kherson, Burt, and Swedish Select.
These varieties are usually quick grow-
ers; they are thus able to use to best
advantage the early spring moisture and
by maturing soon escape the severe
droughts which may occur later in the
season. A winter variety, known as the
Boswell Winter Oats has given excellent
results in Utah and is being tested in the
Great Plains area.

Barley.
The most drought-resistant varieties
of spring barleys belong to the beardless
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and hull-less types, and have proved ex-
cellent varieties to grow on dry lands.
They are highly valued for stock feed,
and being spring crops are well adapted
to a rotation in which they can follow
winter wheat. The Tennessee Winter
Barley has given good results in Ne-
braska and Kansas and is rapidly displac-
ing the spring types in the latter State.

Spelt and Emmer.

Spelt and emmer are less generally
known than the other grains as they have
only recently been introduced from
Russia. There is still some confusion
regarding spelt and emmer. They are
both generally called spelt. The two are
quite distinct, however, but they are alike
in the fact that the chaff adheres closely
to the berry after thrashing. Botani-
cally, spelt and emmer are closely related
to wheat, but economically they might
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against Kaffir corn than against the sac-
charine sorghums.”

Classification of Sorghums.

There are a great many varieties of
Sorghums. They hybridize or cross very
readily and the number of different sorts
seem to be constantly increasing. All
forms, however, grown in the United
States may be separated into four classes
or groups: (1) Broom Corns. (2) Sor-
gos, Saccharine or Sweet Sorghums.
(8) Kaffir corns. (4) Durras.

Of these the broom corns are grown
only for their brush, the sorgos for for-
age and syrup, the Kaffir corns for grain
and forage, and the durras almost ex-
clusively for grain.

Broom Corns.
The broom corns have straight stems
which do not branch from the upper
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and usually protrude a little from be-
tween the glumes or chaff.

Non-Saccharine Sorghums.

Non-saccharine sorghums have usually
a stouter stalk, with a fair amount of
Jjuice, which is, however, less abundant
and less sugary than in the sweet
sorghums. On account of the position
of their heads and the shape of their seeds
they are readily separated into two great
classes namely (a) The Kaffir Corns and
(b) The Durras (Dhomas).

The Kaffir group includes Red Kaffir,
White Kaffir, Black-hulled White Kaffir,
and White Milo or Large African Mil-
let. Kaffir corns are all characterized by
erect, rather long and compact, cylin-
drical heads full of egg-shaped (with the
large end outermost) seeds which are
either white or red as indicated by the
name. White Milo Kaffir corn may be
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applied because of the yellowish color of
the seeds and also because a white-seeded
sorghum, related to Kaffir corn, was then
being sold as “White Millo Maize.” It
is now commonly known as Dwarf Milo,
Yellow Milo and Milo “Maize,” but the
last name should not be used as it is apt
to confuse it with corn. The simple term
milo is the best.

Milo was first introduced into the
country from Africa about 1880. In the
Panhandle of Texas, Oklahoma, and
Kansas it is widely grown on account of
its drought resistance and comparative
earliness. Dwarf milo is merely ordinary
milo grown in the dry plains where,
owing to lack of moisture, it becomes low
in stature. The heads of the common
varieties of milo are mostly pendent and
consequently hard to harvest; but the
improved or selected types developed by
the Department of Agriculture have

288






DRY-FARMING

handle of Texas in eighty-five days. This
is at an elevation of from 8000 to 4000
feet with an average rainfall of 22
inches.

Rye. }

Rye, well known as a good dry-farm-
ing crop, can nearly always be relied
upon to produce a crop under conditions
of drought too severe for wheat or other
grain. There are both spring and win-
ter varieties. The spring types are most
valuable as green manuring crops, and
also for summer forage and pasturage.
Winter varieties are most profitable for
the production of grain and forage. The
value of rye as forage is almost equal to
that of timothy if cut at the proper time.
Since rye produces a heavy foliage even
under very dry conditions, it is specially
esteemed as a dry-farm forage crop. Its
grain, too, is valuable as a stock food.
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and redder than that of spelt. Emmer
is a much harder and quicker grow-
ing plant than spelt. It can withstand
severe drought, and, to a large degree,
leaf-rust and smut. Emmer will produce
a fair crop under almost any condition of
soil and climate, but thrives best in a dry
prairie region, with short hot summers,
where it gives excellent yields. It will
grow on poor lands, in stony ground, in
forest regions, and on the prairie. A dry
hot climate seems to produce in emmer a
hard, bright, clean grain. In Russia a
large amount of this grain is used for
human food, such as in porridge and
cakes. The high protein content would
indicate that it should make very nutri-
tious bread. Moreover, emmer has
proved of great value for improving other
varieties of wheat. By crossing it with
the common,varieties, the following char-
acters are secured: (1) Better resistance
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tion should begin a day or two after the
crop is planted and it is often harrowed
until the plants are six to eight inches
high in order to keep the soil from get-
ting hard and crusted. Buffum says:
“Under dry-farming, with proper tools,
one man can plant and tend 160 acres of
corn, or of sorghum. He must have
plenty of horses, gang-listers, large har-
rows and gang-weeders.” It is impos-
sible to recommend any one variety of
corn that would prove adapted to the
whole of the West. But the dry-farmer
should try to obtain a variety which is
likely to suit his particular conditions
and grow his own seed-corn. By careful
selection for two or three years he can
easily increase his annual yield from
three to five bushels.

The best corn-breeding work in the
United States has been done by the Illi-
nois Experiment Station; and the farmer
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every State in the West. It has given
excellent yields on the dry lands of
Texas, Oklahoma, Utah, Kansas and
central Nebraska. Owing to its deep-
going tap-root alfalfa will stand a long
siege of drought; and the writer has seen -
splendid fields of lucern in Utah with a
rainfall of about 15 inches per annum.
Alfalfa grows best in a deep, well-
drained loamy soil. It does not thrive in
a cold, wet land; nor in loose, sandy soil.
Like all other legumes, lucern has the
power of absorbing nitrogen from the
air. It thus adds fertility to the soil and
when plowed under it is valuable as a
fertilizer for worn-out lands. It is not,
however, so well suited for short rotations
as clover, but may be used to great ad-
vantage in a five or ten year rotation with

wheat, corn, potatoes or sugar beets.
ever, if this name were given up in favor of the synonym
lucern, now universally used in Utah, England, Europe,
and South Africa.

-

248






DRY-FARMING

rather than to seed production. This
opens up a new and practically limitless
field of work for the dry-farmer. Al-
falfa, for seed, should not be sown in
quite the same manner as for an ordinary
hay crop. To secure strong thrifty
plants, prevent crowding, and permit
cultivation the seed should be sown very
thinly in rows from two and ohe half to
three and one half feet apart and the
young plants can be thinned out with a
hoe, as for sugar beets, or harrowed cross-
wise to cut out a portion of the crop.
When a small amount of seed, three to
six pounds per acre, is used, it may be
mixed with ashes to help to spread it
evenly. The yield of seed should be from
five to seven bushels per acre, but on good
soils as high as ten to twelve bushels may
be expected. Lucern weighs 60 lbs. to
the bushel. In practice the decision as to
whether the crop should be used for hay
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grown on an extensive scale in the semi-
arid regions. Itis a well known fact that
potatoes raised under irrigation tend to
deteriorate, consequently there is a large
and growing demand for dry-land seed.
In a good, deep sandy loam this crop
will thrive with comparatively little
moisture. The following varieties are
chiefly grown in the West: Ohio, Mam-
moth Pearl, Rural New Yorker and
Burbank.

It is important that a community of
settlers who are just starting to farm
should plant only one or two varieties in
order to supply their market with a uni-
form product. Potato land should be
plowed deep. Usually four horses are
put on a fourteen-inch plow and the fur-
row turned from eight to ten inches deep.
If it is sod, the plowing is generally done
to a depth of five or six inches the first
year, but the ground should be disked
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color, free from scab or crack in order to
secure the top market prices.

Canadian Field Peas.!

This crop has given good results in
Montana and elsewhere and should be
tried in every dry-farm. Field peas have
a two-fold value. The grain and straw
furnish valuable food for all classes of
farm animals; and the crop is one of the
best soil improvers, because of its ability
to take free nitrogen from the air and
add it to the soil.

The best success in the growing of field
peas has been gained on clay loam soils
which contained some humus and some
lime. Very light, sandy soils do not
give enough vine growth; while very

1 This does not afford an accurate description, since
many varieties of this particular strain exist. During the
past few years the Montana Experiment Station has grown
nineteen different varieties of field peas, all possessing dis-
tinctive characters, and yet all belonging to the general
class known as *“ Canadian Field Peas.”
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team of horses with an ordinary mower
attachment will cut ten acres of ptas in
a day.

Leguminous Crops.

Those crops which belong to the pea
or pod-forming family are of special
value to the dry-farmer, for, in the first
place, they may be grown as forage
plants or, secondly, utilized for green
manuring. Now the plowing under of
green crops is one of the oldest methods
of maintaining the fertility of the soil.
But it was only within the last twenty-
five years that the great value of the
legume was made clear. Most farmers
are aware that the roots of leguminous
plants possess small warts, usually
termed nodules or tubercles, by means of
which they can make use of the free
nitrogen of the air. Further, these
nodules are caused by certain germs
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the yield is ordinarily much less. There
is also an increasing use of lucern in
place of red clover, but with lucern the
best practice is to keep the fields in crop
for three years or longer.
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wheat lands of western North Dakota—
where coal is cheap and abundant—will
be turned over by the steam plow.

Let us take as a typical example a 25-
horse-power engine operating in North
Dakota. Such an engine equipped for
plowing costs about $2000, while the
plows themselves run from $125 to $600
depending upon the make. A 25-horse-
power engine with six 14-inch plows
generally averages from 138 to 14 acres
per day, plowing three to five inches
deep. The fuel used in this State is lig-
nite and costs from $2 to $3 per ton in
the field, according to the distance from
the mine. This size of engine will use
about four tons of coal per day. The
engineer usually receives from $3.50 to
$4.50 per day, and the other men, of
whom there are usually three or four,
from $1.25 to $1.50. The average total
expense is reckoned at about $20 per
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depth of from four to five inches, but, of
course, it is possible to plow to a much
greater depth if desired. There are but
few reliable data as to the cost per acre
for steam cultivation, and the figures
given by operators vary all the way from
50 cents to $8 per acre. A safe estimate
would probably be about $2 per acre.

Gasoline Traction-Engine.

The gasoline traction-engine has sev-
eral distinct advantages over the steam
traction-engine. In the first place it is
much cheaper: a gasoline engine costs
from $1000 to $2000 less than a steam
engine of the same capacity; and two
men are sufficient to run it compared
with the three or four required for a
steam outfit. Further, statistics show
that land can be plowed up with this type
of engine more cheaply than with steam
power. But the greatest merit of the
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The two young men operating the en-
gine were inexperienced hands, and
yet everything seemed to be moving
smoothly. They informed me that they
had thus far met with no serious delays
on account of breakages. The contract
price for breaking sod land in Montana
varies from $4 to $5 per acre. It would
require 25 horses and 5 men, at a cost of
not less than $3.50 to $4.50 per acre, to
do the same amount of work per day that
these two young men were doing with
their engine. The gasoline-engine prop-
osition for plowing and other farming
operations is entirely feasible where
farming is done on a large scale, but it
would not be practicable for the small
farmer to own and operate an outfit.
However, a number of small farmers
could join together in the purchase of an
engine without involving themselves as
heavily as by purchasing the horses nec-
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the direct traction method, that is to say,
where the engine travels over the land
and drags the plows, harrows, packers,
and seeders along with it. This may be
avoided by what is termed the double en-
gine system, where the engines remain
stationary, and the tillage implements
are drawn across the field on a steel
cable. The advantage of the double en-
gine system over the direct system may
be summed up as follows:

(1) The engines do not travel over the
fields, but move along the headlands, and
so the cropping ground is not damaged
by the heavy weight of the engines.

(2) The whole effort of the engine
goes directly into the work of the plow,
whereas it has been estimated that quite
three fifths of the power given off by
the direct traction-engine is required to
propel itself.

(8) With the double engine system the
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to steam cultivation in different parts of
the British Empire.

The soil of Vereeniging is a fair
average quality, and varies from a stiff
clay to a light, sandy loam, and the
amazing thing is, that in spite of the
severe drought of the past five years, the
Vereeniging crops have not only never
failed, but have shown an increased yield
every season without the use of manure.
This result McLaren attributes to deep
plowing, thorough tillage, and the use
of moisture-saving fallows. The value
of those fallow lands was shown in a
striking way last season when the maize
or corn harvest ended, on August® 26th,
and planting for the new crop started
the very next day—or about one month
ahead of the usual time of seeding. The

results of these operations have clearly

1In South Africa the seasons are the reverse of the
United States. That is to say, Christmas comes in the
middle of summer, gnd August in the late winter.
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CHAPTER X

DRY-LAND EXPERIMENTS

N the first chapter of this volume the
work of the State experiment sta-
tions has been noted and now it may be
of interest to touch upon the practical
aid and encouragement rendered to the
dry-farmer by the Department of Agri-
culture at Washington. The operations
and experiments of the Department in
dry-land agriculture come under the
Bureau of Plant Industry and comprise
the following sections:
1. Office Dry-Land Agriculture.
1. Office of Grain Investigations.
11. Office of Western Agricultural
Extension.
1v. Office of Alkali and Drought-Re-
sistant Plant Breeding.
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supplement, but not to interfere with,
any work which may already be in pro-
gress. Dry-land stations have now been
established at the following points in
conjunction with the various States:

In North Dakota at Wollaston,
Dickinson and Edgeley; in South Da-
kota at Bellefourche; in Nebraska at
North Platte; in Kansas at Hays and
Garden City; in Colorado at Akron; in
Texas at Amarillo and Dalhart; in
Montana at Judith Basin. Of these sta-
tions four, Bellefourche, Akron, Ama-
rillo and Dalhart, are entirely operated
by the National Department. To under-
stand the scheme adopted, we may take
for sake of illustration any one of the
three North Dakota stations. Here the
United States affords co-operative aid
by paying the salary and traveling ex-
penses of the official appointed to take
charge of this work. Ordinarily, this ex-
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cultural methods, and although some in-
teresting data have been obtained, the
period since they were established is too
short to speak with any certainty as to
the ultimate results likely to accrue. But
one thing is certain,—in emphasizing the
need of better tillage, and the conserva-
tion of moisture combined with fertility
these stations cannot fail to have a pro-
found and far-reaching influence.
Another branch of the Department of
Agriculture which gives practical aid to
the dry-land farmer is the Forest Service
under the Chief Forester Mr. Gifford
Pinchot. This bureau gives assistance to
tree-planters in the semi-arid regions by
means of correspondence, publications,
and by the preparation of detailed plant-
ing plans based on field examination.
The purpose of this co-operation is to
establish model forest plantations in
suitable localities, which will afford ob-
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material and for decorative purposes.
Hardy, drought-resistant trees, such as
honey-locust, Russian mulberry, black
locust, green ash, hackberry, bon-elder,
yellow pine, Scotch pine and jack pine
have been most frequently used. Cotton-
wood, silver maple, and Lombardy poplar
have been planted where the land hap-
pens to be moist. It has been clearly
demonstrated that thorough and fre-
quent cultivation to form a soil-mulch
and so check evaporation is essential for
successful tree-growth on the semi-arid
plains. Furthermore, the deodar cedar
and coulter pine have been planted ex-
perimentally by the Forest Service in
southern California; and although the
experiments have been conducted for a
comparatively short time, the results show
that both these trees are well adapted to
the rather trying conditions of that
region. Other species which are being
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repealed the “Timber Culture Act,”! or,
as it was more popularly known, “The
Tree Claim,” for none but a western
9

settler, wending his way over the desolate
prairie, can fully realize the cheering
welcome of a grove of cottonwoods, never
failing guides, in storm and sunshine, to
his helpmate and his home.

1This Act was in force from 1873 to 1891. It enabled
any person to obtain 160 acres of land — a homestead —
by planting 40 acres of timber and properly caring for the
same for ten years, The number of acres of timber was
finally reduced to 10 and the period of cultivation to eight
years. The law proved a failure owing to the number of
frauds in connection with it and also to the lack of officials
to see that the regulations were properly carried out.

Nevertheless, 44,000,000 acres of land were entered by
this method.

THE END
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