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To the 4-H Member:
You are taking part in one of the most important 4-H projects
— Soil, Water and Sunshine. All other projects in livestock or crops
are dependent upon what the 4-H member knows about soil and
water. All feed or food crops need Soil, Water, and Sunshine.
You can make more profit from a beef calf if you raise your
own feed. Raising feed successfully depends on what you know
and learn about soil and water.
The success you have with a cotton project depends directly
on how you work with soil and water and with the plants themselves. What you learn from your 4-H work in soil, water, and
sunshine will be of help to you later if you intend to be a farmer
or rancher.
We know that you will enjoy this project. There are county
medals for those who do the best work, and trips to national 4-H
events for state winners. These rewards are not as important to
you, however, as what you learn about the relationships between
soil, water, and crops.

Kenneth L. McKee
State Leader, 4-H Cfub Work

University of Arizona
College of Agriculture, Agricultural Extension Service
Chas. U. Pickrell, Director
Cooperative extension work in agriculture and home economics, trie University of Arizona
College of Agriculture and the United States Department of Agriculture cooperating.
Distributed in furtherance of the Acts of Congress of May 8 and June 30, 1914.
3M — January 1953 — Circular 209

SOIL, WATER
AND

SUNSHINE
By Howard E. Ray
Soils Specialist

and James E. Middleton
Irrigation Specialist

First-year 4-H

Here's What You Will Learn
Page No.

Meeting No. 1 — Soil the Home of Plants

7

Soil is the home of plants.
Our soil was started from rocks.
Soil particles come in many sizes.
Our soil is full of life.
A side view of the soil.

Field Trip No. 1 - A Look at the Soil

10

Here's What You Will Learn — (Cont.)
Meeting No. 2 — Plants, H o w T h e y Live a n d G r o w
Our lives depend upon the soil.
Plants are made up of dry matter and water.
The world's greatest food factory is a leaf.
Plants can "talk."
Plants must have water.
Plant roots "go underground."
Roots are not all alike.
Roots are tender.
Roots like water.
Roots must breathe.

. . . .

Meeting No. 3 — Water, Its Place in the Soil

1 0

15

The soil is a reservoir for water.
Plants cannot obtain all of the soil water.
Irrigation water refills the soil reservoir.
A longer period of irrigation gives deeper water
penetration.
Water does not always remain in the soil.

Meeting No. 4 — Irrigation, Why and How

18

What is irrigation?
Why irrigate?
Source of irrigation water.
Moving water to the farm.
Types of canals, ditches and pipe lines.
Methods of releasing irrigation water from farm
ditches to fields.
Methods of irrigation.
F i e l d T r i p N o . 2 - C h e c k i n g W a t e r i n t h e Soil

22

Meeting No. 5 — Legal Description For Your F a r m
. . . .
Why have a legal description?
Describing lands and keeping records.
How the present land description started.
The starting point for all surveys and legal descriptions,
The initial point in Arizona.
How townships are formed.
How townships are described.
How sections are formed and described.
Parcels of land smaller than sections.

23

Meeting No. 6 — Farm Map For Your Farm

30

Why have a farm map?
What the farm map should contain.

Meeting No. 1

Soil, The Home of Plants
Soil is the
Home of Plants
Soil is made up of fine pieces of
rock (or mineral matter), tiny animals, and decaying remains of
plants (organic matter). When
you look closely at a handful of
soil, you can see these small pieces
of rock mixed in with old plant
roots, bits of straw, and bits of old
plant stalks.

Our Soil Wos
Started from Rocks
Mother Nature worked thousands of years to make our soils.
Freezing, thawing, running water,
air, and sunshine caused large
rocks to break up into small pieces.
Then plants and animals made
further changes to bring about our
present soils.

Clay

This soil-forming process is taking place every day, but it is very
slow. You have seen large rocks
which cracked a long time ago and
now have plants growing in the
cracks. If you look more closely,
you will see that there are many
small pieces of rock down in the
cracks that the roots of the plants
are growing into. In these cases,
the rock has broken down into
smaller pieces and plants have
started to grow and form some
soil.

Soil Particles
Come in Many Sizes
If you look closely, you'll see
that soil is actually a network of
various sized particles separated
by tiny spaces. The larger particles of soil are called sand and

Silt
These soil particles are magnified many hundred times.

are coarse and grainy. The smallest particles are called clay. Clay
is sticky when wet, but it cracks
and forms hard clods when dry.
The medium-sized particles, called
silt, are like flour in the soil. Some
soils also contain some gravel particles even larger than sand.
Soil Texture
The amounts of sand, silt, and
clay in a soil determine its texture.
Different soil textures may be determined as follows:
1. Sandy (coarse) — A soil
containing nearly all sand. The
soil particles very seldom hold together to form clods. When you
moisten and rub them between the
thumb and forefinger, they will
feel gritty and will not hold together. Soils of this texture contain large pores which let water
enter and drain through easily.
They are very easy to plow and
cultivate and for this reason are
called "light" soils.
2. Loam (medium) — A soil
containing a mixture of sand, silt,
and clay. Particles of this soil
form clods easily and feel a lot
like flour when dry. When you
moisten them and rub them between the thumb and forefinger,
they will feel fairly smooth with
not much grit, and will tend to
hold together fairly well. Soils of
this texture crack slightly upon
drying, but do not allow water to
enter or drain through as rapidly
as do the sandy soils. They do,
however, have the ability to hold
more of the water in the soil.
3. Clayey (fine) — A soil containing principally clay particles.
Soils of this texture tend to crack,
form very hard clods, and feel

harsh when dry. When you moisten them, they are sticky and can
be molded. They allow the water
to enter and drain through very
slowly. They are called "heavy"
or fine-textured soils and require
careful management to maintain
them in a good condition.

Soil is Full of Life
You have seen many small animals such as earthworms, millipedes, and insects living in the
soil. You have also seen the roots
of plants growing in the soil. But
many living bacteria and fungi in
the soil are so tiny that you can
see them only through a microscope. They might be called soil
microbes.
Some of these tiny microbes digest (or rot) organic matter, such
as straw in moist soils, so that it
can be used by plants. Other soil
microbes such as the legume bacteria are found on the living plants
helping them to grow more vigorously.

These are soil microbes greatly magnified.

Not all soil microbes are good,
however. Some cause plant diseases just as other kinds of microbes cause animal and human
diseases.
When you look in the soil for
earthworms and other tiny animals, do you hunt for them in a
dry soil, in a tight, hard clayey
soil, or in a rich, moist loam soil?
If you have looked very often, you
probably have noticed that you
nearly always find the most earthworms in a rich, moist loam soil.
This soil usually has the most bacteria, fungi, and other soil microbes, too.

A Side View of the Soil
A side (vertical) view from the
top of the soil down through the
subsoil, and into the parent material (material from which soil
is being formed) is called a soil
profile. You can see such a side
view in road banks or ditches. The
topsoil usually has a richer color
because more roots grow in the
topsoil than in the subsoil.

Surface

Subsoil

Soil
'Material
Here is one type of soil profile.

Many of the soils in Arizona
have been formed from material
carried by water for long distances
and then dropped. You often will
see a soil profile with several layers which have been deposited in
this manner. Different layers may
have different textures and different colors.

Questions and Answers
On Soils
Q. What is soil?
Ans. A mixture of mineral and
organic matter on the surface of
the earth which is the home of
plants.
Q. What are the medium-sized
particles in the soil called? The
coarse particles? The fine particles?
Ans. Medium - sized — s i l t ;
coarse — sand; fine — clay.
Q. What is meant by soil texture?
Ans. The amounts of sand, silt,
and clay present in a soil.
Q. What is a "loam" soil?
Ans. A soil which has the properties of sand, silt, and clay particles in about equal proportion.
Q. Why are sandy soils often
called "light" soils?
Ans. Because they are easy to
plow and cultivate.
Q. The soil microbes prefer
what kind of soil?
Ans. Rich, moist, loam soil.
Q. Why are soil microbes important?
Ans. They digest the organic
matter. Also, some cause plant
diseases.

Q. What is a soil profile?
Ans.
A side view of the soil
from the surface down into the
parent material.
Q. What is parent material?
Ans.
The material from which
new soil is being formed very, very
slowly.
Q. Why do some soil profiles
show several layers beside the topsoil and subsoil division?
Ans.
Because many soils in
Arizona are formed from material
carried in water and then dropped
in layers.

Field Trip No. 1
A Look at the Soil
On the field trip you will look
at some of the things discussed at
the first meeting, such as soil texture, soil profile, etc.
Assignments

1. Fill in soil profile record
sheet and bring to next meeting.
2. Read section in manual entitled "Plants, How They Live and
Grow."
Assignments
1. Read instructions for soil
3. Read instructions for the
root record sheet.
profile record sheet.
2. Bring soil profile record
4. Bring the root record sheet
sheet and instructions to field trip. and instructions to the meeting.

Meeting No. 2

Plants, How They Live and Grow
Our Lives Depend
Upon the Soil
All animals (including people)
depend upon plants for food. Minerals in soil, water, air, and sunshine, are needed to produce these
plants. Man has invented many
great things, but he still depends
on plants growing in soil and water
for food to supply energy.
Try to name a food which does
not come directly or indirectly from

the soil. (Beefsteak comes from
an animal which must eat plants
or parts of plants in order to
grow.)
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green grass

dry grass

What's in a plant?

water

Plonfs Are Mode Up of
Dry Matter and Water
Green, living plants are more
than three-fourths water and less
than one-fourth dry matter. If
you cut 10 pounds of green grass
and take out the water, there
will be only about 2 pounds of dry
hay left.
About 5 percent of the dry matter in plants is mineral matter
(phosphorus, potassium, sulfur,
calcium, iron, etc.) and all the rest
is organic matter (starch, sugar,
proteins, fiber). Thus, 10 pounds
of green grass contain only 1/10
pound of mineral matter.
If you burn a pile of grass, the
ashes which are left will contain
this mineral matter. The organic
matter burns and disappears into
the air principally as carbon dioxide and water vapor.

The World's Greatest
Food Factory
Is a Plant Leaf

Plant leaves contain chlorophyll,
a green substance that enables the
leaves to combine carbon dioxide
from the air (through the leaves)
and water from the soil (through
the roots) to manufacture sugar,
a food. This sugar is later changed
into starch or combined with nitrogen and phosphorus (from the
soil) to make proteins. Other minerals besides phosphorus are used
in plant growth, too.
Like other factories the plant
leaf must have a source of power,
and this power comes from sunlight.
Carbon dioxide and sunshine are
plentiful, and water can be supplied
by rain or irrigation. Once soil
minerals have been taken up into
the plant and the plant is harvested, they are lost forever from
the soil. You can see why it is
so important to turn under all
crop residues, return all manure
to the soil, and apply commercial
fertilizers to provide these minerals.

The 5 percent of the plant dry
matter that is mineral comes from Plants Can "Talk"
Plants can tell us when our soil
the soil. The other 95 percent is
manufactured by the plant in its is wearing out if we will learn to
leaves. This is food which may understand their sign language.
For example, if a plant is not
be changed by plants into grain,
or by animals into pork or butter. getting enough nitrogen, its leaves
will turn yellow or a light yellowgreen down the center. On the
other hand, healthy plants getting
Sunlight
plenty of nitrogen have dark green,
glossy leaves.
Plants also tell us, by signs,
Carbon
when
they don't have enough phosDioxide
phorus, potassium, calcium, and
Sugar
other elements. Good books have
been
written to help us understand
Water and Minerals
these
signs. "Hunger Signs in
from the soil
Crops"
is one very good reference.
A leaf — the world's greatest food factory.

to store water in our soils. If you
Because plants are not able to do not furnish plants with enough
eat and chew their food, their roots water, they will not produce good
must "drink" the soil water which crops.
contains mineral nutrients needed
by the plants. When you examine
a young, fast-growing root near Plant Roots
the tip, you will find many tiny "Go Underground"
root hairs. It is through these root
Do you know that if all the roots
hairs that water and minerals en- of one mature plant were placed
ter the plant. Then the minerals end to end they would stretch out
are carried in the water to parts for several hundred feet? In fact,
of the plant where they are needed. the area of the roots underground,
Plants also use water to keep which we cannot see, is often
themselves cool. To do this, large greater than the area of the growth
quantities of w a t e r transpire above ground which we can see.
(evaporate) from the leaves. PerIn good soil with plenty of water,
spiration evaporating from the sur- many roots of small grains and
face of your skin cools you in the grasses can be found 4 or 5 feet
same manner.
beneath the surface of the ground.
For an idea of how much water Alfalfa and cotton roots can be
a plant uses, consider some com- found even deeper.
mon crops. For instance, it takes
about 1 barrel of water to produce
an ear of corn and about 80 gal- Roots Aren't All Alike
lons of water to produce 1 pound
You have noticed that some
of lint cotton.
plants (such as corn) have one
Since plants need so much water, main stem which grows straight
au can see how important it is up into the air while other plants
(such as raspberry bushes) branch
out into several smaller stems very
close to the ground. If you will
look at the roots of many different
plants, you will find that there are
different types of root systems,
too.
Alfalfa and coton have one large,
strong root (called a tap root) with
smaller roots branching off from it.
Carefully dig up an alfalfa plant
and you will see the tap root with
its branches. Many plants have
this kind of a root system.
Small grains and many other
plants do not have a long tap root.
Plants obtain food and water through tiny
Instead, they have a lot of smaller
root hairs.

Plants Mysf Hove Water
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Sandy soils with large pores
usually have space for plenty of
air to reach the roots, but clayey
soils have such small pores that
sometimes the roots do not get
enough air.
Sometimes water does not drain
out of a soil, and does fill all the
pores. This is known as a waterlogged soil. In some cases, the soil
is filled nearly to the surface with
water (waterlogged) all the time.
This is called a high water table
and roots grow down only to the
top of the waterlogged portion.

Questions and Answers
On Plants & Plant Roots

Q. What does the plant leaf
food factory use for power?
Ans. Sunshine.
Q. How do minerals get into
a plant?
Ans. They are carried by the
water through the root hairs into
the plant.
Q. Why should you get the soil
wet to a depth of several feet?
Ans. Because roots will not
grow into dry soil.
Q. What is the plant saying
when its leaves begin to turn a
light yellow-green down the center?
Ans. It is probably begging for
more nitrogen.

Q. Should you keep all of the
Q. How much of a green, livpores of the soil filled with water?
ing plant is water?
Ans. No, because plant roots
Ans. More than three-fourths
need air to breathe.
(about 80%).
Q. If you burn some plant material, what is left in the ashes?
Ans. Mineral matter.
Q. What happens to the or- Assignments
ganic matter when a plant is
1. Complete the root record
burned?
Ans. It disappears into the air sheet and bring it to the next meetmainly as carbon dioxide and water ing.
vapor.
2. Read section in the manual
entitled "Water, Its Place in the
Q. Where does the plant manu- Soil."
facture its food?
Ans. In the leaves.
3. Read instructions for water
penetration record sheet.
Q. What materials does the
4. Bring w a t e r penetration
plant leaf use to form sugar?
record
sheet to next meeting.
Ans. Carbon dioxide and water.

Meeting No. 3

Water, Its Place in The Soil
The Soil is o
Reservoir for Water
What happens to the water
which disappears into the soil after a rain or an irrigation? Part
of it sticks to the soil particles, at
least temporarily, and the rest
("gravity water") flows deeper
into the soil due to the force of
gravity.
Dig a hole about I1/* feet deep
into a well-drained loam soil immediately after an irrigation. The
soil that you take out of the hole
will, of course, be sloppy mud.
Wait about 2 or 3 days and then
dig another hole close to the first
one. The soil you take out of this
hole will not be muddy because
gravity has had time to pull part
of the water deeper into the soil.
When all of the "gravity" water
has drained from a soil, the soil
is said to be at field capacity. More
water remains in a clayey or loam
soil at field capacity than in a
sandy soil. For this reason, if
the same amount of water is applied to a dry clayey soil and to
a dry sandy soil, the sandy soil
will be wet to a greater depth than
will the clayey soil.
If too much water is applied to
a soil, gravity will pull some of it
so deep into that soil that plant
roots cannot reach it. This water
is wasted.

Plants Cannot Obtain
All of the Soil Water

Only about half of the water
which sticks to the soil particles
at field capacity can be absorbed
easily by plant roots. This portion of the water is the "plant-

available" water. It is sometimes
called "capillary" water because
capillary action may cause it to
move up, down, or in any direction
toward drier soil. (Such movement is known as subbing.) Capillary action also causes ink to
flow into a blotter, and oil to rise
in a lampwick.
The rest of the water which
sticks to the soil particles is held
so tightly that plant roots cannot
absorb it no matter how much they
need it. This portion of the water
can be removed from the soil particles only by heat or dry air, so
it might be called "bound" water.
You can see, then, that even
though some water is still present
in the soil, more water must be
applied as soon as the "plantavailable" (capillary) water is
nearly all gone. Otherwise the
plants will wilt.

Irrigation Water
Refills Soil Reservoir

When water is applied to a furrow during an irrigation, it penetrates into the soil mainly because
of the force of gravity. At the
same time capillary action also
pulls the water downward and outward toward drier soil. If the
soil is uniform, water moves downward farther and at a more rapid
rate than it moves (subs) outward or upward.
In a sandy soil there is much
less outward and upward movement than in a loam or clayey soil,
and the same amount of water
penetrates much deeper.
If the soil is not uniform, water
may move in a little different man-

applied by either irrigation or rainfall. Plants need to remove large
quantities of water from the soil
in order to grow and produce a
crop.
Most of this water passes up
through the plant and is lost into
the air by transpiration ( evaporation from the leaves). This kind
of water loss from the soil is useful unless weeds are allowed to
grow and use water which is needed
by crop plants.
Another kind of water loss which
is not useful to the farmer is runoff. This is water which runs off
over the surface of the ground
after a rain or which runs off as
tailwater from an irrigation. Runoff water is lost to the crop and
also carries with it valuable plant
nutrients, organic matter, and very
fine particles of soil.
Water which penetrates so
deeply into the soil that roots
cannot reach it will not help to
produce a crop in most cases.
There are places, however, where
a heavy irrigation is needed from
time to time to wash harmful salts
down below the reach of plant
roots.
Some water is also lost by evaporation directly from the soil.
Nearly all of this evaporation
takes place m the top 8 or 10
inches of soil.
It is easy to see how important
it is to do a good job of irrigating

Evaporation

Runoff

This shows how water is lost from the field
by evaporation, transpiration, runoff, and
deep penetration.

so that as much of the water as
possible will be placed wiiere it
can be used by the plants. You
will learn more about how to irrigate properly later on in your
project.

Questions and Answers
On Water in the Soil
Q. What is "gravity" water?
Ans. Water which flows down
through the soil due to the force
of gravity.
Q. What is meant by field capacity?
Ans. The amount of water remaining in the soil after the "gravity" water has all drained out.
Q. Bo all soils contain the same
amount of water when they are
at field capacity?
Ans. No, clayey soils hold more
water than sandy soils.
Q. What is capillary action?
Ans. The force which causes
oil to rise in a lampwick. This
force also causes soil water to move
in any direction toward drier soil.
Q. How much of the water
which remains in the soil at field
capacity can be used by plants?
Ans. About one-half.
Q. Will water which is standing still penetrate into a soil faster
or slower than water which is running over the surface of the same
soil?
Ans. The same rate.
Q. How is water removed from
a field?
Ans. By transpiration from the
leaves of plants, evaporation from
the soil, surface runoff, and deep
percolation (below the root zone).

Q. Are any of the above water
losses of any benefit to the farmer?
Ans. Yes. Growing crop plants
lose much water by transpiration
from their leaves. As these plants
later produce a crop, this kind of
water loss might be called a use
which benefits the farmer. Also
in some cases, deep penetration at
intervals may be necessary to wash
harmful salts below the reach of
plant roots.

Assignments
1. Complete water penetration
record sheet and bring to the next
meeting.
2. Read section in manual entitled "Irrigation, Why and How."
3. The club members assigned
to discuss the methods used to irrigate crops grown on the farm on
which they have their project, and
the source of the water, should
have their talks outlined before
the meeting.

Meeting No. 4

Irrigation, Why and How
What* is Irrigation ?

Irrigation is the name given to
any artificial method man uses to
put water on his land to wet it so
plants will grow.

Why Irrigate?

The natural rainfall in this state
does not keep the soils wet enough
to satisfy the water needs of crops
during the growing season. Irrigation is used to replace the water
drawn out of the soil by (1) growing crops and weeds, and (2) evaporation.
Irrigation should replace all
water used from the soil with the
smallest amount of waste in water,
soil, and labor, so that the soil will
have proper moisture content for
the best plant growth at all times.
The soil should not be allowed to
stay either too wet or too dry.
A heavy application of irrigation
water also can be used to wash out
any harmful salts that are in the
soil by carrying them down below
the root zone.

Source of
Irrigation Water
A small amount of water is
stored in the soils of the irrigated
valleys from rainfall and snow, but
not enough to grow our crops. The
water needed for irrigation must
come from the mountain country
where the rainfall and snowfall is
greater than can be stored in the
soil and used by mountain plants.
The extra water from the mountains reaches the valley by flowing in open streams, trickling
slowly underground until it reaches
the surface as springs or seeps, or
fills the open underground reservoirs of the valleys. The flow of
rivers or springs can be stored for
use in reservoirs behind man-made
dams or can be turned directly into
canals by small diversion dams for
delivery to farms.
The water stored underground
in the valleys can be brought to
the surface and used on farms by
drilling wells and pumping.

Moving Water

Methods of Releasing
Irrigation Water From
The water stored in dams or di- Farm Ditch to Fields
verted from a flowing stream is
Many methods are used to returned into canals that usually
To the Farm

carry it by natural gravity flow to
the farms. The water is then
turned into the farmers' ditches.
Usually farmers using underground water have their own wells,
pumps and canal systems. Sometimes they organize and form a
company which drills the wells,
pumps the water, and delivers it
to each farm.

Types of Canals,
Ditches and Pipe Lines

Open channels that carry a
large supply of water, usually to
many farmers, are commonly
called canals. The smaller channels are called ditches. Water flows
through them by the force of gravity, as in rivers. In many cases
rivers are used below dams to act
as canals when the dams are a
long distance from the farm land
that is to be irrigated.
Open canals can be cuts in and
banks built from natural earth, or
the inside of the canal can be lined
with special clays, concrete or
asphalt products. Goncrete may
be sprayed on, hand plastered,
poured in forms or applied with
a slip form.
Canals are lined to stop water
from seeping out of the canal
through the natural soil, especially
sandy soil.
When water must be pumped uphill because of the way the land
lies, when water losses in ditches
are high, or when ditches interfere
with farm operation, the water
may be put under pressure by
pump or gravity into pipe lines.
These lines are usually concrete
pipe.
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lease the water from the ditches
to the land. Any method that gives
complete control and eliminates
loss of water is good management.
The oldest method of releasing
water to the field is by cutting
holes in the bank for each border
or several rows. Control is not
very good since the cuts wash out
unevenly and more water is applied to one part of the land than
to the rest. This causes runoff
losses or deep-penetration losses.
The dirt plugs often break and
over-irrigate portions of the field.
Also, much labor is required.
Spiles or tubes of rubber, wood
or metal have been used for many
years and usually give very good
control with very little loss or
leakage. Siphons of metal, plastic or
rubber have been in use for several
years, and give the best control
when the ditch is built right and the
water is clean with an even flow.
Both of these methods work very
well with row irrigation, and large
siphons can be used with borders,
but are hard to start axid handle.
The spiles work best with an extra
field ditch in which the water can
be held at a constant level.
Siphons work very well in lined
ditches since the ditch bank can
be made narrow. This also allows
the ditches to be built without turnouts which reduces the possibility
of leakage.
Mechanical gates of many types
have been used. If properly installed in concrete or masonry, the
gates have given good control with
low losses. This works very well
on the border method of irrigation,
but some further means must be
used to distribute the water to fur>rows or rows.

Tile turnouts with metal slide
gates are used extensively, but
leakage losses are usually high
since it is hard to obtain and hold
a perfect fit so they will not leak.
Some type of screw valve is usually
used on pipe lines.

Methods of Irrigation

The two major methods of irrigation in Arizona are flooding and
row or furrow irrigation. There
are many variations and combinations of these two methods.
Row Irrigation
Corrugations are small furrows,
usually placed close together. The
method is useful where the irrigation stream is too small for effective flooding. When the soil
crusts or bakes over from flooding,
corrugations allow wetting of the
soil without crusting. They also
help give control on steep or rolling land used for close growing
crops, but should be used with
borders to control any runoff from
side slopes.
Furrows are usually wider spaced
xn& larger than corrugations for
jse with crops that are planted in
jrows and cultivated. This method
wets only part of the surface and
reduces evaporation losses and
lessens the puddling effect of the
water on heavy soils. It is adaptable to great variations in slope
and can be used to follow contours
on steep slopes.
The use of furrows down steep
slopes cause high soil losses
through erosion. Water losses are
high from runoff and deep penetration below the root zone unless
the water application is handled
carefully according to the soil and
slope.
Beds are usually used for vegetable crops, with the plants on
each side just above the water line.
This allows greater dry soil sur-

face for the crop, with a furrow
for irrigation.
Broad base furrows are essentially bordered areas and are used
where deep penetration is desired
or where the soil is slow in taking
water. They are mainly used in
orchards.
Flood Irrigation
Flood irrigation is accomplished
by advancing a sheet of water
across the land. This means that
the land should be leveled according to the soil intake rate in the
direction of irrigation without any
side slope. The soil should be deep
enough to allow for making cuts
for leveling.
Borders or ridges should be
built to control the water. They
should be spaced to give complete
coverage of the strip between them
with the water available. This
strip is often called a land. The
method is called border irrigation.
The borders should be rounded so
that crops may be planted across
them to save wa,ste of land and
allow farm machinery to cross.
This method gives excellent control of water with a small amount
of labor, since several borders can
be irrigated at one time with a
large head of water by one irrigator, if the land and irrigation
system is properly prepared. It is
adapted to any cover crop such as
hay, grain, or pasture, or any crop
that can be wet for a short time
without damage.
Borders on contours, with the
lands between leveled, are often
used when the land is too steep
for leveling with either slope.
Benches also are used.
Basin or border check method
of irrigation is done by making
small level plots and flooding
quickly with a large head of water
to a depth that will fill the soil
with water to the desired depth.
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Assignments
1. Complete record sheet on
Legal Description and Location of
Farm.
2. Read section in manual entitled, "Farm Map For Your
Farm."
3. The members should bring
the following information and materials with them:
A. Size and shape of the farm
— this information should already have been obtained from
plotting the farm on a section.
B. Dimensions and locations
of each field.
C. Acreage of each field.
D. Source of water for irri-

gation and the location of the
source — well or canal.
E. Location of the canal system on the farm and the direction of water flow.
F. Direction of irrigation on
each field.
G. The dimensions and location of the farmstead.
H. A scale or ruler to use in
laying out the farm.
I. Pencils—black and colored.
The location of each object or
field should be made by measuring
the distance from a particular
place, such as corner of the farm,
as the purpose is to place them on
a map with a known scale.

Meeting No. 6

Farm Map For Your Farm
Why Have a Farm Map?
A map of the farm will make the
keeping of records and planning
for changes in farming practices,
crop rotations, and irrigation practices much easier. Many records
for the three years of this project
will be based on the farm map.
Changes in the farm during the
project can be placed on a new
map and a "before-and-after" demonstration made of the maps.

What the Farm Map
Should Contain
The farm map should include :
1. Your name.
2, Scale of measurement used
so that the map can be checked
for accuracy.
r-30

3. Dimensions of the field.
4. Acreage of each field so that
amounts of yield per acre, amount
of water used, and other computations can be easily made.
5. Source of water showing
whether the water comes from a
well or canal so that any planning
of irrigation on the different fields
can be made easily.
6. Canal system on the farm
and direction of flow so that it can
easily be seen how the water
reaches each field.
7. Direction of irrigation on
each field so that the layout of the
field can be more easily understood.
8. Type of ditch, whether lined
or unlined, open or covered. This
—

could determine the methods of ~
irrigation.
Assignment
For Next Meeting
and crop yields on each field.
10 ThP area covered bv th^
10. The area covered by the
farmstead and any non-cultivated
land with reasons for non-use.
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