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WHAT MERIT BADGES CAN DO FOR YOU
Merit badges can give you more skill in
things you already like to do. They can
also give you a chance to try out new
activities so you can find new things that
you really like.

HOW TO EARN A MERIT BADGE

The key word here is EARN—don't just
pass a merit badge, earn it! Follow these
steps;

Make an appointment with a merit badge
counselor. Your Scoutmaster or Explorer
Advisor can tell you how to get in touch
with the right one.

Meet with the counselor—several times,
if necessary. Keep appointments — BE
ON TIME.

While planning and working on each
project, use a merit badge pamphlet; get
help from your family, teachers, other
Scouts, or neighbors.

Meet with the counselor to qualify for
your merit badge. If you do not qualify,
stick with it until you do. The counselor
will then approve your application.

Give the approved application to your
Scoutmaster or Advisor. You'll receive the
merit badge at a court of honor.

Also see inside back cover.
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You don't have to be in the Armed Forces to fight a war.
Conservation of soil and water is a world-wide battle cam
paign, and needs stout hearts, clear heads and adventurous
souls.

, If you like history roving back into the mists of time,
you will find it here: What happened to fabulous cities
where camel caravans of old carried their precious spices,
gems and cloths of rare weave; why are their ruins buried
in deserts of the Old World? What fate visited the long ago
peoples of Central America; why are their proud temples—.
where bejeweled and feathered priests once offered up their
cruel sacrifices—fallen into the mud and dank vines of the
tropical jungle?—These and countless other exciting stories
are linked with conservation.

If you like outdoor action, work in earning the Soil and

A

MAI-SIZED

JOB

Water Conservation Merit Badge is going to be 'l^ight up
your alley." It will teach you the ways of earth, water
and weather on hill, mountain, ^eld and forest You 11 get
better acquainted, too, with wildlife. They are a par o e
conservation story.

And if it should finally happen that you make conservation
of soil and water your life work, there is much toj^ok for
ward to. Perhaps, some day, you'll join the men who go high
into the Rockies each winter to measure the snow harvest
Maybe you'll help survey a rushing river to prevent floods
and wasted water. More likely, you'll work beside some
farmer, testing his soils, mapping his fields and givmg him
your technical knowledge for better harvests, and an agri
culture that will keep your America strong and free. Theres
plenty of interesting work for a conservationist.



WHAT IT ISN'T

One of the best ways to find out what soil and water
conservation is is to learn what it isn't. You could start b
visiting what is left of Timgad in North Africa. Timgad
was once a great city, part of the Ancient Roman Empire
It had paved streets, beautiful temples, homes, gardens and
public buildings. Thousands of people once thronged th
bustling market places. It had a huge open air amphitheatre
where plays were staged. It even had a vast stadium fo^.
chariot races and fights between gladiators and wild beasts
But there hasn't been a chariot race in Timgad for 2000 years

Today, the streets are littered with stones from the
crumbled buildings, and wind-blown sand. Hardly more
than the foundations of the amphitheatre and the stadiu^
remain above ground. The homes are fallen in and the
prdens full of coarse desert weeds. The hillsides surround
ing the city are bare and scarred with gullies. Seldom

there a drop of water in the wells dug long ago. Gone are
the farmers who supplied fresh fruits, vegetables, meat and
milk. The whole place is forsaken and almost forgotten.

History detectives believe that Timgad was ruined by its
own hand. Its people did not practice soil conservation.

As years went by, Timgad farmers produced less and less.
The unchecked top soil washed and blew away m the hot
desert wind. In time, they could raise hardly enough food
for themselves. Trade gradually came to a halt in the
city and camel caravans no longer stopped there. Family
after family moved away. Finally, Timgad was dead, a
curiosity for the occasional traveler.

You are probably wondering if such tragedies could
happen to your America, your home town—to you and your
family. To tell you the truth, it has already started hap
pening. The soils and waters of this wonderful country
show the same unmistakable signs that pointed to rumation
in old times. Four-fifths of our best farmland has been
hurt by soil erosion and water waste; probably one-half
of the organic matter that made soils fertile and workable
for the pioneers, has been squandered. Most of our large
cities are finding it harder and harder to get enough good
water for industries and homes. Disastrous floods continue
to do millions of dollars worth of damage each year.

You can find soil and water troubles reported m almost
any issue of your daily newspaper or hear about it on the
radio. You can see their symptoms in your own back yard,
on your way to school, or on a Sunday ride in the country.
Your counselor can show them to you. Here are a few to
look for:

In the Woods

1 Clear-cutting of trees, leaving none for seed. Poor
growths take over. Gullies start in torn-up soil and
steep, logging roads.

2. Cattle grazing damages trees, undergrowth and forest
duff that normally protect soil. Soil washes easily



It will take many, many years to rebuild this land, damaged by erosion due
to poor farming methods.

3.

2.

and cannot hold usual amounts of moisture. Tree
growth rate is slowed.
Fire hazards created by failure to thin out dense
stands: neglect to dispose of brushpiles and trim>
mings; carelessness and indifference with grass, rub
bish and campfires and smoking. Destruction in
vited by no firebreaks and firefighting equipment.

In the Fields
1. Gullies and rills cut by water running off bare soil--,

usually happens with poor farming methods such as
plowing steep slopes; cultivating off contour levels
(up-and-down-hill); failing to maintain vegetation
on waterways and exposed soil; destroying of soil
structure by "using up" all organic and mineral
matter.

Wind erosion, seen mostly in fiat, windswept areas
where unprotected soil has blown away.
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Even on relatively flat land, sheet erosion and loss of water may occur unless
precautions are taken.

3. Raindrop splash, the displacement of soil that will be
moved away by watei\

4. Poor drainage, wet and dry spots in fields, where
there has been no provision for waterways, ditches,
terraces outlets or soil conditioning for moisture con
servation.

In Streams and Ponds

Polluted water, useless to man, fish or wildlife, caused
by dumping of factory and community wastes, and
poor management of nearby soils washed off by rain.
Banh erosion, the cutting away and gullying of stream
and pond edges by water and ice action. Condition
is caused by lack of protective vegetation or engi
neering structures such as dikes and rip-rap.
Sediment, deposits of mud and waste matter, form
in streams, reservoirs and harbors, making dams use-

1.

2.

3.



K'' -
II IM I I <

r

Dusf- storms and s+ream bank erosion bolh may result from the same cause-
land unprotected by plant cover.
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Floods, too, frequently are the result of unprotected soil in the uplands.

less, causing floods, harming recreational and wild
life uses and preventing movement of boats. Eroded
soil and lack of treatment for sewage and industrial
wastes cause sedimentation.

Along Roads

1. Roadhank erosion, gullies and rills cut by water
in unprotected shoulders and areas near roads, often
cause deposits of mud on roadways, washouts and
clogging of drains and culverts. The condition may
be due to failure to plant shrubs and grass on raw
banks or improper grading.

While you are scouting around for soil and water trouble
spots, don't forget the camera or sketch pad. (See Require
ment 3 for the Merit Badge.) You might also want to locate
your findings on a map; take one along.

1 I



WHAT IT IS
Now that you have seen samples of what soil and water

conservation is not, perhaps you have your own way of
saying what it is. You might cover it pretty well by calling
soil and water conservation the sum total oi everything done
to keep soil and water useful to plants, animals and people,
in sufficient quantities, in the right location, at the right
time.

Everything being done for this purpose these days in
the U.S.A. amounts to a powerful effort, compared to only
a few years ago. Although great Americans in our history—
including George Washington and Thomas Jefferson—tried
to do something about the problem, the country was slow
to follow their leadership. Loggers and farmers went about
chopping down trees and recklessly plowing land as though
they would never run out of resources.

About the time the country began to notice there wasn't
much new land left to settle, a young man from North
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Carolina went to work for the U. S. Department of Agri
culture. He had come from a farm and he was interested
in what was happening to the soil. He tramped, road mule-
back and drove a horse and buggy over thousands of miles
of countryside. His studies of soil samples, measurements of
slopes, vegetation and farm production told a story that he
was almost afraid to repeat. It was a story of terrifying
waste of the Nation's most valuable assets—soil and water.
When Americans grasped the meaning of their muddy streams
and gully-scarred hillsides they were shocked. And finally
the efforts of the tireless young man got action from the
Congress, which set up a nation-wide program to answer
the challenge.

The young man was Hugh Hammond Bennett, often called
"Big Hugh, Father of Soil Conservation." The agency Con
gress ordered him to organize is the U. S. Soil Conservation
Service and he was its Chief until 1951. Since 1933, it has
worked'with farmers throughout the 48 states and the Terri
tories. Its men have begun the task of helping farmers
plan the soil and water use and treatment of fields in IV4
billion acres of agricultural land.

Farmers own most of the land and can make soil con
servation succeed or fail. Through their own Soil Conserva
tion Districts they are being assisted by hundreds of organi
zations which, like the Boy Scouts, realize that it s every
body's job. Many state and federal agencies, farm clubs
and businesses sponsor conservation programs and encourage
good practices. Banks have given extra help to farmers who
follow conservation plans; so have insurance companies and
railroads. More and more schools have bought special books
and equipment, and hired conservation teachers. Farm ma
chinery companies have designed new implements to make
conservation work easier. Others have made movies, printed
booklets, held contests and offered scholarships to arouse
interest.

The effort to save soil and water nowadays reaches people
in almost every walk of life. On any conservation job in
the field, you are likely to find soil scientists, engineers, sur-
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veyors, weather men, plant specialists, foresters, equipment
operators, drainage experts and wildlife managers.

The bigness and importance of the undertaking has touch
ed people who ordinarily have little to do with the manage
ment of land and water. Sportsmen from the towns and
cities have learned to create better hunting and fishing
by helping to plant wildlife areas on farms and public land.
Manufacturers have become aware of the value of keeping
their wastes out of streams so that all may enjoy the blessings
of good water. Cities are doing their part for conservation
by building better sewage treatment plants. Communties are
jommg hands to get conservation treatment for entire river
valleys—effective programs where townsfolk, farmers, in
dustrialists and ordinary citizens work together side by side
to make their neighborhoods more beautiful and useful.

The help of everyone—man, woman and child—in con
serving soil and water is needed, if for no reason than the
ever-growing demand for food. There are about 2 million
more people living in America every year. Populations of
other countries all around the world are also getting bigger

some faster than ours. The chances are you, yourself, did
not go to bed hungry last night. Many people outside of the
United States are hungry all the time. By developing
superior farming methods and conservation, our fields have
the highest production ever known. We have friends in other
lands who depend on our fields for food—and numerous
other soil products—without which they face disaster.

In spite of the conservation work that has been done thus
far on more than a billion acres, we have less than 500
million acres of high grade farmland left. All but 100
million acres of this is suffering from wastage of one sort
or another. And half a million acres are still being spoiled
for further use, by reckless land operations every year.

We need to act fast. But first, let's find out how to go
about the task.

14

LEAMING THE LMD

Time was when our world ancestors were satisfied to
take life just about as they found it. They fed themselves
by hunting and fishing and did little to disturb the ground,
grasses, shrubs and trees, and the waters that quenched their
thirst. Their soil and water conservation problems were
few and their lives were short and not much fun. They
were hungry, sick and uncomfortable most of their days.

From the moment men decided they could put the earth
to work for them, they have been better off in many ways.
You are getting the best of everything you need these days
from the soil—better foods for your diet, fiber for com
fortable clothing and shelter—even medicines to keep you
healthy and fit. And there is also a price to pay for these
benefits.

Plowing the soil, chopping down trees, drilling wells, and
building dams to get the earth's riches has often run against

15



Nature. She has struck back by taking away her good
soils—sweeping them off the croplands with every rain and
dumping them in the rivers and oceans; and making good,
clear water hard to find.

Luckily, men have finally had the vision to see that this
would not do—that they had to get along with Nature—
without giving up all the advantages to be gained from her
resources. Soil and water conservation is the modern way of
working on friendly terms with Nature.

To do this, we've had to find out how we can best use
various sections of the earth—for row crops, grains, grasses,
orchards, forest, etc.—without getting into trouble with na
tural laws. We've had to learn land capability—the kind of
production we can get from each individual acre.

Let's start our land capability survey with the soil. You
can examine it closely by digging a hole large enough to
look conveniently, or perhaps you can locate an excavation
like a gravel pit or cellar hole already dug. The first thing
you'll notice is that the soil is built up in layers. Scientists
call them horizons, and they're of different colors and texture.
The upper one is the topsoil. Below is subsoil. Keep your
eye on the topsoil; that's where most of our wealth and
food comes from. Like the frosting on a cake, it is the
richest portion of the soil. Without it, we would be in sad
shape.

Take a ruler and measure the topsoil depth. The best
grades will run 10 to 15 inches deep. You can figure it took
nature 500 to 700 years to form each inch—centuries during
which weather broke up rocks and minerals—plants and
animals gave precious elements to it—and tiny micro-organ
isms processed it for mankind's eventual productive use.
Keeping that topsoil in good condition is one of the biggest
conservation jobs. Over 2 billion people in the world owe
their lives to those slim few inches. The subsoil beneath it
is not nearly as rich and productive.

Feel the soil with your hands. If it's sandy and dry, the
chances are it doesn't hold enough moisture to supply plants
through dry weather. If you have trouble crumbling it—if

16

-HUMUS

--LESS HUMUS

TOPSOIL

(a horizon)
SANDY LOAM

FRIABLE CLAY

SUBSOIL
(B horizon)

STIFF CLAY

SOFT ROCK

SUBSTRATUM

(C horizon)

SOLID ROCK

SOIL

PROFILE

Dig a hole or find an excavation
or road cut where you may ex
amine the soil. The thin, dark
layer on fop is topsoil and from
it comes all our food. In the

photographs above note the dif
ference in top soil depths—^The
profile on the left having 2 inches
less.

17.
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Place some topsoll and some subsoil tn flower pots or boxes, and plant 2
bean seeds In each. Water occasionally for a month and discover which is

best for plant growth.

it sticks together in chunks of clay—it's likely you're holding
a heavy soil that water and air won't penetrate well. If the
soil feels somewhere in between—not too heavy and sticky
—not too light and runny—you probably are holding a nice
loam, the kind farmers and gardeners love.

You'll have to test the soil this way several times before
you get the hang of it. Meanwhile, you can make other
observations such as the presence of rocks and erosion. Both
will help determine the land's capability, too. Rocks are
plainly no encouragement for cultivation. Erosion is a little
more tricky but you'll have no difficulty locating the gullies
and washouts. There's also a fairly simple means of dis
covering how much erosion has affected a field. Dig a hole
in the middle of it and measure the topsoil layer. Go to the

18

closest woodland or fencerow—wherever the ground has haa
little or no cultivation. Measure the topsoil there. Comparing
the two measurements will give you an idea of the number
of inches of soil lost. See if you can find any little chunks
of subsoil that were brought up the last time the field was
plowed.

To get on with your survey, look at the slopes. Steep
slopes are usually dangerous to plow. Rainwater will rush
down them and tear them apart when the soils are bared.

The gentler slopes can be opened to cropping—with conser
vation farming methods. Level or nearly level lands, of
course, usually offer the best farm possibilities: water erosion
is a minor problem; machines and men work easier. But
no land is entirely safe. Wind and dust storms often do
their worst in fiat, open territory. In 1934, high winds picked
up soil from thousands of farms and ranches in the Western
prairies and blew it all the way to New York, Philadelphia
and Washington, D. C. So doing, they drove thousands away
from ruined fields.

The over-all influence in land capability and use is the
weather. You have probably heard the old joke that origi
nated with Mark Twain, author of "Tom Sawyer" and
"Huckleberry Finn". He said, "Everyone talks about the
weather, but no one does anything about it." That may not
be quite true these days. Scientists are experimenting with
ways of getting rain out of clouds by bombing them with
dry ice released from airplanes; or by shooting silver iodide
particles into the atmosphere with huge blowers mounted on
the ground. Farmers in dry climates also compete with
weather by digging wells deep into underground water sup
plies; or they store infrequent rains in reservoirs and ponds
for irrigation when needed.

What men have learned to do to with weather is pretty
puny compared to what weather can do to them. Rain, snow,
ice, heat, humidity, cold, frost, wind, sunshine, cloud—all
call the tune in man's relationship with soil. They affect

what we can do with or for the soil; and what it can do

for us.
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HDW SURVEYS ARE USED

In the last section we studied soils, slopes, erosion and
drainage features of land—for a very good reason. We want
to know what we can do with it, or what it will produce
for years to come. Also we want to know what we can
do for it with conservation treatments, to keep it in good
shape, or restore its usefulness if it has been harmed.

There are almost 2 billion acres in the United States
(not including the Territories). More than half of these
acres are farm and ranch land. Because of the overwhelming
area it covers, this has gotten first consideration in land
surveys.

However, the system of land classification that surveyors
have developed primarily for farmers, is also used by many
other groups: real estate men, military leaders, town and
city planners, highway and public utility departments. Boy
Scout Councils are using the system to lay out campsites.

20

The system is based on eight, separate classes of land. To
keep them straight, on maps and other references, each has
been assigned a number (usually a roman numeral) and
a standard color of its own.

Class I is the very best for farming. It is almost level
and nearly erosion-proof. Its soil is deep, easy to plow,
moist and fertile. Class I is safe to farm any sensible way.
For those reasons, it can be farmed more profitably than
any other kind.

Class II is good land but has a few drawbacks for agri
culture. It may be sloped enough to cause rain to carry off
soil. It may be a little too wet, or too dry. Some simple con
servation practices such as contouring, cover crops, water
management, rotations and fertilizers have to be applied.

Class III is fairly good farmland, more limited for culti
vation purposes than Class II. It will need careful conserva
tion farming methods even though it can be cropped regu
larly. In some localities Class III is moderately sloping land
which needs erosion protection and treatment. In other
places, it may be poorly drained and require water man
agement.

Class IV can be cultivated occasionally, only. Much of it
is steep and erosion attacks it readily. Its best use is for
pasture or hay. As a rule, it is good grazing land and also
suitable for forest if the rainfall is adequate.

Class V is nearly level land. It is not good for cultiva
tion because of some permanent difficulty, such as wetness,
dryness, unfavorable climate or rock outcrops. The soil is
usually deep and usable for grazing and forestry, with few
limitations.

Class VI is not suitable for cultivation, and is limited in
value for grazing and forestry. Limiting features are likely
to be steep slopes, shallow soils, excessive wetness or lack
of moisture.

Class VII is not good for cultivation and is severely
limited for grazing and forestry. Erosion protection has to
be carefully applied. Management for grazing and lumbering
requires special attention.

21



No m Lond

:« No-iai

Here are five of the eight land classifications. Try to find actual examples of
all eight In your neighborhood or at camp.

Class VIII is extremely dry, wet, sandy, stony, steep, rough
or badly eroded and is ordinarily useful for wildlife, recrea
tion or watershed protection. Sand dunes at the shore, desert
areas, swamps and rugged mountain land are in this Class.
It is unsuitable for cultivation, grazing and forestry.

Specialists from several government agencies are at work
on the tremendous job of classifying land in the United States,
Alaska, Hawaii, Puerto Rico and the Virgin Islands. Other
countries are doing the same thing, generally using methods
developed in the United States. In many ways, the task is
like looking in the pantry to see how much is left to feed
the family. The big difference is that if all the world's soil
and water is wasted, there won't be any more shopping trips
for the human family—not on this planet, anyway.

22
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The object of soil conservation surveys is to develop a
plan for use and treatment of each acre. Shall it be cultiva
tion, hay, silage, pasture, fruit culture, forestry or none of
these? Shall it be contour strips, terraces or diversion chan
nels? Those questions are in a land owner s mind when he
asks for a conservation plan. In most of United States terri
tory he can get help from his local Soil Conservation Dis
trict. In this manner, a million American farmers and
ranchers have secured complete plans for about 275 million
acres.

The land capability survey map is the key to the plan.
On it, soil conservation technicians put symbols and colors
showing land classes and characteristics observed during the
survey. Farmer and technician go over the fields, map in
hand. The technician tells what he knows about the kind
of land the farmer owns—what experience and experiment
have shown is the best way to operate it.

23
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On the left is a map of a farm showing land use before conservation farm
planning. The land capability map on the right shows recommended land

use based on slope, soil, moisture and other factors.

Recommendations are based on hundreds of years of
fai'ming history studied by scientists. Additional knowledge
and advice comes from scores of agricultural experiment
stations, where, year in and year out, the effects of farming
on hundreds of different soil types are recorded. From these
findings, technicians are able to give farmers helpful advice
as to what the various soils and soil conditions will do for
the farm enterprise.

Fortunately, there are choices. Farmers and ranchers usu
ally are free to select from many types of agriculture that
will fit their lands, the amount of capital or labor they have
available to invest, and the market where they will sell
their products.

When the plan has been fully developed, the farmer
thoroughly knows his land and what he can or cannot do
with it. Best of all, he has a "blue-print" that will help him
run his farm operations successfully the whole length of the
calendar. Specifications that remind him of his seasonal
work include:

Where to use strip crops, cover crops and terraces; how

24

much and what kind of fertilizer and lime to put on fields
and pastures; what crop rotation system to use; location
and type of drainage and irrigation systems; grazing plans
for each pasture; a schedule for harvesting and managing
trees in the woodlot; areas to attract and encourage wildlife
production; location of a farm pond; how to get rid of
gullies and other signs of soil erosion; where to plant wind
breaks and shelterbelts; when and where to use mulch and
green manures; plus all measures and methods that will
secure the maximum benefits from soil and water without
destroying their effectiveness.

Ordinary farm and ranch equipment will do most of the
jobs called for in conservation farm plans. And the man
on the land with plain "horse sense" can follow through
much of the way without further help.

Putting their plans in operation, farmers and ranchers
have gotten remarkable results. Planned farms in South
Carolina have increased cotton yields by 275 pounds per
acre in the same manner. In Colorado, conservation-improved
fields have grown twice as many sugar beets as before.
One conservation farmer in Tennessee built up his corn
yields from 25 to 40 bushels per acre, cotton from 1000 to
1500 pounds, wheat from 10 to 15 bushels, and was able
to increase his beef herd from 14 to 30 head.

Conservation plans, as such, have thus far been used
mostly by individual farmers and agencies administering pub
lic land. Expansions in their use in other fields are continu
ally interesting. Not the least of these is the current conser
vation planning of Boy Scout camps, including the vast
Philmont Scout Ranch in New Mexico. Game and fish
organizations and sportsmen's groups are turning to land-
capability maps and conservation plans to improve wildlife
habitat.
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THINGS TD DD

Through the years, farmers and agricultural scientists
have found specific ways to save soil and water. Some are
simply improvements on practices that date back thousands
of years. For example, irrigation systems were used by
Indians in the dry Southwest in pre-historic times. Terracing
of steep croplands in Asia has been going on for so many
years, no one knows when it started. Draining and reclaim
ing farmland by means of dykes and canals has been
established in Europe since the beginning of recorded agri
culture. These conservation principles are still in use.

Colonial American farmers experimented with ditches to
relieve wet fields, hedges to stop sand-blows and cover
crops to stop erosion. Patrick Henry, fiery leader of the
revolution, once commented, "He is the greatest patriot who
stops the most gullies." A few early Southern planters
deliberately plowed their sloping fields horizontally, now a
common soil-saving practice.

26

At this point, you may be wondering why soil conserva
tion and water conservation are lumped together. The fact
is, they are almost always one and the same thing. Whether
you call a land or water management program soil con
servation, or water conservation, depends on what the main,
immediate purpose is—to save soil, or save water.

More often than not, when you conserve soil, you conserve
water, too. Good soil is like a sponge. Altogether, there is
probably more water held in our American soil than the
combined capacity all our brooks, creeks, rivers, lakes and
artificial reservoirs. The best way to protect water supplies
is to take good care of the soil.

Managing water correctly, on the other hand, results
in conservation of soil. Unmanaged water allowed to rush
peU-mell across bare slopes will wash away valuable soil and
sap its fertility. Poorly handled on a big scale, water can flood
entire valleys, causing death, disease and destruction.

What can you do to soil and water, to conserve both?
You will have a better idea of what you're domg if you
keep your aims in mind. Your aims with soil and water
are very similar to your aims with anything you eventually
want to use, whether a model airplane, a tent or a fishing
rod- You want — (1) Storage and (2) Control "You want
what you want when you want it, and where you want
It, too."
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MMAGIMG SOIL

Someone said, "Soil is like a bank account. Keep borrow
ing from it—never re-paying—and pretty soon the land
is flat broke." Every crop removes a certain amount of wealth
from the earth. Every harvest of grains, vegetables, grass
and fruit takes something away—moisture, minerals, physical

structure—something that affects the soil's ability to produce.
If these elements are not restored, then, surely the soil
(and its owners) are heading for bankruptcy.

Whenever you see a carload of tomatoes or a vanload
of corn heading for market, you can justifiably observe that
someone's soil is less rich—has lost value in the process. A

trainload of sheep, hogs or cattle on their way to the stock
yards represents a similar soil value depreciation. Just as
surely as do fruits and vegetables, animals also carry off the
chemicals and moisture from soils on which they grazed. They
get it from forage plants they eat while growing bone and
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tissue. Humans get the same materials in steaks, chops and
hamburgers. , , , i.

Long experience has shown that farmland soils have to
possess (a) suitable amounts of organic matter or humus:
(b) plenty of plant nutrients; (c) good structure; and (4)
sufficient topsoil depth. A good soils manager will look
after all of these qualities.

Fertilizers

Probably the most commonly seen soil management work
around the farm is the use of fertilizers. City folk are
apt to think first of animal manures m connection wth
fertilizer. Droppings from livestock and poultry are vitality
important in restoring land fertility. They are one excellent
means of giving back to soil what ammals and birds have
devoured. There is not enough manure, unfortunately, to

SosTtrmers use commercial fertilizers, especially pre
pared for their needs. Materials conie
ganic matter-refuse from »^^micT
other food-packmg plants—and from pIp
Most fertilizers are composed —Tht rtriet-s
ments—nitrogen, phosphorus and p „ior>tc
are used in the largest quantities by ^ j^di-

Chemists and fertilizer companies have I''
cate kinds and amounts of nutrients. \earn what
little deeper into the subject, you might as

Rain carries minerals
cann

HORIZO

C HORIZON

(rom (h. topsoil down into tke .ubsoil wk.re pl.nt roots
ot reach them. This is called leaching.

29



HUNMUS^ COWeATSGRMS
DDOD

MOI&TURE, A

6011 MIHCfULS TOUR

02]1^

SLAUGHTER
H oust

HUMOftEOSOF
KMi.es

Plants and animals depend on soil minerals and moisture for growth. When
.® and animals are harvested and shipped away, the minerals go

with them. New mineral supplies must be added or the soil will soon be
depleted of these necessary growth elements.

they are: N stands for nitrogen; P for phosphorus; K for
potash. In the fertilizer business, they always occur in just
that order—N-P-K.

Thus, the next time your farmer friend tells you he used
"2 tons of 3-12-12" on such-and-such field, you'll know he
means fertilizer containing 3 pounds of nitrogen, 12 pounds
of phosphorus and 12 pounds of potash per hundred pounds.
The remainder of each hundred pounds is "filler" matter to
preserve or "carry" the principal nutrients.

Besides N, P and K, scientists have found that plants
also feed on other elements in the earth. These are sulfur,
calcium, magnesium, iron, manganese, boron, copper and
zinc. They may be mixed with ordinary fertilizers where
needed, or applied separately as sprays and solids. To round
out the plant food story, we should mention that in addition
to the fertilizer and trace elements described above, there
would be no production of crops without carbon, hydrogen
and oxygen. Plants get these particular nutrients from water
and air.

Lime
Sooner or later you will hear a farmer or gardener remark

that he has "sweet" or "sour" soil on his place. Farmers
traditionally call acid soils "sour"; alkaline soils "sweet".
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Neither has anything to do with taste as we know it.
Rather, it is a chemical problem and is usually referred to
as the soil's pH value. Extremely acid soil will test at pH 4.0.
Extremely alkaline soil will register at pH 10. Neutral soil
is—in the middle—pH 7.0. Below pH 7.0 all soils are acid,
above, all are alkaline.

When soil acidity causes trouble, farmers fight it with
applications of lime, in several different forms—ground lime
stone from quarries, burned lime and slaked lime. Lime is
not put on the soils each season as is fertilizer. The effects of
a thorough job of liming farmland may last 3 to 10 years.

In "sweetening" soils, lime makes more soil minerals
available to plants and actually creates favorable conditions
for growing certain types of plants, especially legumes like
alfalfa and clovers. Moreover, it reduces plant diseases and
improves soil structure for cultivation.

Most farm crops thrive in soil slightly on the acid sid^
around pH 5.5 to 6.5.

Hdw Much, When, and Why

Although some farmers still apply fertilizers and lime
"by guess and by gosh", the vast majority today are quite
scientific about it. They take advantage of soil tests offered
through agricultural colleges and experiment stations, or
they have the tests made in private laboratories to learn
exactly what their soils need. Farmmg is a big, important
business and farmers cannot afford to take chances.

You can probably arrange to have some soils tested while
working on your Soil and Water Conservation Merit Badge.
You are bound to pick up information from the experience.
For instance, you'll probably be amazed to learn that getting
your soil properly tested is not just a matter of throwmg
a spadeful of dirt into a can and gaily sending it away,
labelled with your name and address. Here's a rough idea
of what a soil scientist may want to get from you (and
your soil) before he can make recommendations.

1. Soil samples of various parts of your field or fields—
31



selections from hilltops, slopes and low places. Soil needs
often differ considerably in locations only a few feet apart.

2. Data on the kind of farming system you use—when
you plant, what you plant, or any use you may intend for
the soils. Reasons: Plant diet varies from one type to another,
and from one end of the season to the other. Again, the
soils expert wants to get some indication of your crop's
possible value. He doesn't want to recommend a fertilizer
costing more than the crop is worth.

3. Details on moisture conditions of the fields. Plants can't
get the full benefit from fertilizer when the ground is too
wet or dry.

4. Samples of plants growing on your soil. Trained eyes
can often see plant diet needs from appearance of leaves:
the telltale yellowing of corn leaves starved for nitrogen;
the yellow-rusting of soy bean plants lacking potash; the
purpling undersides of potato and tomato vines short of
phosphorus.

5. Crops you intend to use in rotation. This infiuences
the amount of liming recommended. Generally, amounts of
lime are governed by the rotation crop having the greatest
need for "sweet" soil. But where certain rotation crops, such
as potatoes and tobacco, are harmed by heavy liming, lime
amounts are lowered accordingly.

Should the "curiosity bug" bite you, there are a few
rapid soil testing kits frequently advertised in garden, farm
and science magazines. Perhaps you'd like to get a moderately
priced one and see what kind of soil scientist you'd make.
You might get a real "kick" out of mixing the chemicals
and soils—watching for color changes that tell the story.
The same sort of thing goes on in the big soil laboratories.

"Living" Soil

Anyone who is really acquainted with soil, discovers
that it is very much "alive", however strange that may seem.
It has "body", physical structure like all living things. To
remain alive and valuable for any purpose, it has to retain
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its body and structure. It must be able to breathe in and
accept the elements brought to it by water and air, which,
in turn, it passes along to growing things. It must be in good
condition to hold these elements long enough for plant use.
It needs to be healthy to provide living quarters for tiny
micro-organisms while they work during the growing sea
sons. Without the latter, incidentally, nothing would get
above ground.

Soil managers who know their business treat the land
the way a trainer handles an athlete. They give it plenty
of food and conditioning exercises in the form of fertilizers
and lime. They give it sufficient useful workouts when it is
actually producing crops. And then like a trainer with his
charge, they give the earth rest. Soils have to "take a break"
every now and then like anyone else. They, too, can be
worked to death.

Lrap Rotation

One way of resting soils is to rotate crops . . . seeding
different plants, rather than the same ones year after
year. In this way. soils get a chance to renew their supplies
of certain nutrients that one-crop systems would exhaust.
Another advantage of rotations is the beneficial effects of
varying root patterns. Some row crops, for example, have
shallow roots, leaving much of the soil untouched and
tending to pack down. Introduction of a long-rooted plant
such as alfalfa helps to break up deeper layers of the soil,
providing better passage for air and moisture.

Conservation farmers deliberately use at least one crop
in rotation to cover the land—to protect it from erosion.
Cover crops have close-knit root systems, stems and leaves
that blanket the soil, defending it from the attacks of wind,
splashing rain and swift water run-offs. They also help
reduce extremes in heat and cold that cause puddling, crust
ing and breaking up of exposed soil surfaces. Thus, cover
crops not only play a role in rotations, but also guard
cropland through the non-growing seasons. By preventing
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1st yr. corn

lilti

2nd yr. wheat 4th yr. hay
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3rd yr. hay 5th yr. corn

A good rotation for Class ill land—1st year, corn; 2nd year, snriall grain;
3rd year, hay: 4th year, hay; 5th year, corn again.

erosion, they help preserve soil depth necessary for best
production.

A possible rotation for some Class I land is—row crop,
cover crop. A possible recommendation for Class II is—
row crop, small grain, hay. A good rotation for Class
III might be—row crop, small grain, hay, hay. Class IV
would be kept well covered with this rotation—small grain,
hay, hay, hay.

In these sample systems, notice that the Class I land
rotation covers two years; Class II, three years; Class III,
four years; and Class IV, five years—one year (or growing
season) being the unit for each phase of any rotation.

Even though lands are rested by rotation, they are not
actually taken out of production and the farm income need
not sufier. Cover crop land can be furnishing forage for
livestock while row plantations are growing produce re
quired for direct cash income.
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On this Class II land in Georgia, corn and peanuts were planted following
Hegari sorghum in a two-year rotation.

Sail Body-Building
Soil derives much of its "life" from things that once

lived—from organisms such as plants, trees and animals
that die, fall to earth, decay and become a part of the
topsoil. Patterns created by the rotting of leaves, stems, logs,
animal bones and tissues—also brand new chemicals improve
the body of the soil. They give it a structure that admits
air and moisture.

Gardeners appreciate the value of organic improvement
when they dump or bury garbage in their soils; and so
do home-owners who allow their lawn clippings to stay
and rot where they fall, and who refrain from burning
old growths in favor of letting them decay and fall into
the earth.

Farmers use the principle to maintain and better their
soils' condition in several ways. For example, a dairyman
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Stubble mulch is the practice of plowing or discing plant stems and leaves
into the soil, as protection against erosion.

will take his hay, grain straw, sawdust from his woodlot,
or shavings from a mill and use it first for cattle bedding.
Later, he will scatter the combined manure and waste mate
rial on his fields, fertilizing and rebuilding soil structure
in the same operation.

Another example is the use of stubble mulch. Harvested
plants are left on the land to protect it between seasons
and renew soils. Their stems and leaves act as a buffer
against erosion. When they decay or are plowed and disced
underground in cultivation, they provide new vigor for soil's
physical qualities.

Here again cover crops are of value. They can be culti
vated into the soils to replace organic structures and pro
ductive substance lost during growing seasons. Legumes—
alfalfa, in particular—are very often used for this purpose.
In the Corn Belt they are an important means of adding
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Legumes such as cow pea, alfalfa, clover and soy store
nodules on their roots, and thus add it to the soil when they are plowed under.

nitrogen to earth, for they have the ability of collecting
the vital nutrient from the air and storing it in nodules
on their roots. The nitrogen is released to the soil when
alfalfa is plowed under as a "green manure .

The Camplete Job

We have talked of many things under MANAGING SOIL
and many more items could be mentioned. It must be obvious
by now that there is no one way of doing the job thoroughly.
Fertilizer won't do it alone; neither will lime, organic amend
ments, mulches, rotations, cover crops and special machines,
by themselves. Altogether, these are the vastly important
rudiments of "doctoring" soils successfully. Mastering them,
you are well on your way toward the complete science and
art of soil and water conservation.
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WOHKEVG DN THE LEVEL
Sure signs of conservation ideas at work on the American

landscape, are the long, graceful, curving strips of crops
seen in many modern farm communities. These winding
ribbons, alternately in dark green of grasses, gold of grains,
and lighter colors of earth showing through open rows, can
be best observed from an airplane. In steeper territory, the
bands of cropland can occasionally be noted rippling along
contours of far-ofE hills.

Contour farming, as the practice is generally called,
originates with a very simple principle: Water runs downhill.
That probably isn't news to you, but the way conservationist-
farmers take advantage of that fact is ingenious.

First they realized that the means to hold back running
water is ordinarily a dam. Use a big, high dam to stop a
lot of water for a long time. Use a small, low dam to hold
back a little water, or to slow down a lot of water for a
little while. All dams, of course, are located across the
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slope—at right angles to the direction water runs. Even
with these A-B-C's figured, farmers still wondered how
to use them in managing soil and water. Farmers in rainy
regions sought to apply the knowledge to fields where storms
sent waters rip-roaring down slopes, pushing crops and
soils out of their path. In the drier sections, other farmers
thought about how to catch and hold the precious drops
of rain that fell only now and then, and how to get the
water into the soil.

One day—nobody knows just how long ago, or even in
what country—some farmer noticed that water collected in
his plow furrows, wherever they were lined across the slope.
The furrows acted like tiny dams, blocking the runoff of
rain water. There were many such furrows, and, altogether,
the farmer discovered they held back a considerable amount
of water. His neighbors copied his style, as neighbois will,
only after calling him crazy a few times, and then gradually
admitting that his contour-plowed corn yielded more bushels
than their "quilt-patch" acres.

The thing that interested most farmers in contour culti
vation was that it helped control soil and water, and could
be done right along with their regular farm chores, with no
extra labor, material and machinery. It started them think
ing about other methods of farming profitably and saving
soil and water, without doubling their efforts.

Contour furrowing discovery set off a whole chain of
developments in contour farming. From the furrow device,
farmers went to planned ditching; then to ridges of earth,
called terraces of one kind or another; then to combinations
of terraces, ditches and furrows; sometimes a simple engi
neering device such as a check-dam was added to the system.
Merely running farm equipment on contour levels streng
thened the basic principle of damming up or slowing down
running water.

For a long time, farmers had noticed that woodlots and
pastures suffered little from water troubles. Trees and grass
always held up the rate of runoff from slopes, and they
resisted erosion of soils on which they grew. Close matting
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Tfi6 use of contour sfrips to preserve moisture and protect the sot] Is shown
on this Minnesota farm.

grass, leaves and stems formed a screen of miniature dams
that baffled swift running water—retarded it long enough to
force some into the ground. Forest brush and the litter of
leaves, needles and fallen branches did much the same
thing.

Strip farming was the outcome of farmers' decision to
make their own crops allies in the fight to save soil and
water. Strips of close-growing grain or grasses planted up-
slope from open row crops create, in effect, living check-
dams that restrain water from rushing and cutting across
exposed soils downslope. Alternate grassy and open row
crop strips account for the "layer cake" appearance of many
farm hillsides, today.

In early strip farming, the strips were simply laid out
roughly at right angles to the slope. Nowadays, the practice
is to follow curving contours as closely as possible. In
fiat prairie lands, straight field strips are still largely used
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Contour farming incresses corn yields by Increasing the amount of rainwater
held in the soil.

to prevent wind erosion. Close growing grass and shrub
strips are positioned at right angles to the prevailing winds
screening open soils and trapping dislodged soil particles
before they have blown any great distance.

Conservation by Cnntaur
In the few short years that "conservation on the contour"

has been widely recognized, it has appeared in many forms
and values. In farm operation, field arrangements have often
been greatly altered to get the best advantage of long, con
tour strips. Farm machinery operating constantly on the
level is less costly to maintain, requiring less gear-changing,
fuel consumption and other wear and tear suffered on the
old-time, up-and-down-hill farm.

Ranchers of the West use the contour principle to spread
water and conserve moisture in rangeland management, as
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do irrigators of orchards and truck croplands. In flood con
trol, conservation engineers are often able to predict high-
water peaks and damage from the amounts of contour farm
ing practiced on a watershed. Backyard gardeners these days
frequently plant their vegetable rows along the contour,
using home-made levelling devices.

Of all practices associated with contour strip farming, the
most common is probably the use of terraces. Scouts who
mow lawns in many, hilly parts of the country are likely
to be familiar with at least one form. They're the back-
breaking "steps" one saves for the shady shank of the day.
Quite probably, they are bench terraces very similar to
those used by farmers in Japan, China, Puerto Rico and
elsewhere that good, easily worked cropland is scarce and
people are so plentiful even sheer mountainsides must pro
vide food, somehow.

In the Southeastern U.S.A. benchingoriginally copiedfrom
the Old World has given way to terracing more readily
adapted to local terrain and agriculture. Graded and level
terraces are the more usual types seen on conservation farms.

Any terrace is essentially a ridge of earth raised at right
angles to the slope. It is designed to block the path of run
off water. Earth fill to make the terrace is normally scooped
from one or both sides, thus leaving adjacent ditches or
channels; also, level areas for cultivation, in the case of
bench terraces.

Additionally, graded terraces are built to shunt water
sideways. Their channels are inclined slightly off the con
tour. The sidewise movement of water, therefore, is slow
and deliberate, instead of destructively rapid. There is time
for maximum amounts of moisture to sink into soils for
temporary storage or immediate crop use. The surplus is
conducted off the field.

In fiat country—particularly the Great Plains of our
West—level terraces serve mainly to catch and hold water
from the infrequent rains. This is because land is never

absolutely true level and some running off occurs almost

42

m

Terraces such as this one on a Kansas farm._ slow up water so that it cannot
wash away soil.

everywhere. Sometimes extra ridges of earth are thrown
up at connecting points between adjacent terraces. In this
manner, a ranch terrace basin may impound rainfall until
soils absorb all water not lost by evaporation.

Terrace systems are laid out to handle the heaviest
expected rainfall. This has to do with the watershed area;
the larger it is, the greater will be the volume of water
to control. Another guiding factor is the pitch of the water
shed slopes; steeper slopes generally cause swifter rates
of run-off than gentler ones. This may also depend on the
water-absorbent quality of the soils; soils that "blot up"
rainfall quickly will make the job easier for the terrace
builder; water-tight soils will make it harder.
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WHAT'S A WATERSHED?
On U. S. Route 50 at the boundary between Chaffee and

Gunnison Counties, Colorado, there is a sign that would
help you get the watershed idea. At the top of the sign,
large letters proclaim, "CONTINENTAL DIVIDE—MON
ARCH PASS—ELEVATION 11,302 FT." Below that, the
sign is split by a black, vertical line down the middle. On
the left side of the line it says, "Atlantic Ocean Watershed"
—and an arrow points eastward toward the town of Salida,
22 miles away. On the right side, it says, "Pacific Ocean
Watershed"—and another arrow points westward toward
Gunnison, 43 miles distant.
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The meaning of that Rocky Mountain sign is merely this:
All the rain or snow that falls west of the Continental

Divide eventually runs into the Pacific Ocean. East of the
Divide, water drains into the Atlantic Ocean (or the Gulf
of Mexico which is really part of the Atlantic). Like the
ridgepole of a tent, the Divide splits the water that falls
on it, sending part of it down one slope face—the rest of
it down the other.

Within the huge Atlantic and Pacific watersheds are
thousands and thousands of smaller ones, sometimes called
sub-watersheds. They may be as large and well known as
the watershed of the giant Mississippi River that carries
the run-off from 1,243,700 square miles of land. They may
be as small and unheard of as the 4 or 5 square miles of

Map on opposite page shows the Schoharte Watershed, part of the New
York City Watershed.
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Here is how rain falling on the watershed finally gets to your home.
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Poor farming and foresfry practices on fhe uplands may result in floods in
spring and dried creeks in summer.

wooded hillside that feeds clear, cool water into your favor
ite trout brook. In fact, those few square feet in your garden
where a puddle forms in a heavy rain is also a tiny
watershed.

Modern conservationists think in terms of watersheds.
That is because a watershed makes neighbors of everyone
living on it. Anyone who abuses the community watershed's
soil or water strikes a blow at the community's welfare.
For example, Industrialist Jones empties poisonous chemicals
into the river, thereby endangering local health. Farmer
Brown does nothing to stop gullies from ripping his lands,
and lets his mud fill in and ruin the town reservoir.

On the other hand, watersheds provide people with the
opportunity of working together for benefits all can share.
Townsfolk can help manufacturers work out their waste
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Watersheds protected by plant cover have a gradual runoff of rnelting snow
and rain, so that streams are clear and full the year round.

disposal problems. Farmers can unite in protecting water
shed lands by following conservation plans. Young folks, in
cluding Boy Scouts, can join hands with landowners in plant
ing trees to conserve soil and water. In fact, community
watershed associations in the U.S.A. are doing all these
things today.

If you can read topographical maps, the chances are you
can outline the watershed of your local stream simply by
drawing connecting lines between high points of land sur
rounding it. A good field day for you would be to walk
around the watershed of a little brook or pond in your
neighborhood. You can determine for yourself the slopes
that drain toward it—and those that drain into an adjoining
watershed. Make a rough map on a sketch pad if you don't
have a topo sheet.
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MMAGIMG WATER

In some ways, water is to land what chocolate cake is
to small boys. Too much water—or cake—often causes trou
ble. But land must have water; and boys must have their
chocolate cake. The problem is to arrange the supply in
terms of need. An over-supply of water requires drainage;
an under-supply calls for storage and irrigation.

Most farm crop plants don't like "wet feet"—areas where
their roots or stalks are constantly in sodden soil or pools
of water. Excessively wet soils are often cold and don't
promote growth. They are hard to cultivate with modern
farm machinery. Many such soils can be drained and crop
ped to increase farm income.

Drainage

Conservationists advise farmers to "look before they
leap'" into a drainage project. Complicated underground
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drainage can be costly. It's smart to figure all the angles
to make sure the job will be worth the expected returns.
Soils should be tested to be sure they're good crop-producers.

Especially where wildlife and recreation enter the pic
ture, should long, second thoughts be heeded. Possibly, the
waterfowl, fur-bearing animals and fish attracted by sloughs,
pot-holes, swamps and swales are of much greater value in
the long run than any agricultural purpose that might be
served by drainage.

Farm and Ranch Ponds

More than one farmer has turned his attention from
drainage to pond-making. The latter is often one good way
to lick the problem of what to do with a persistent we
spot. Ponds are of genuine value to conservation and farm
operation. They furnish water for cattle, irrigation and fire
protection. They produce fish and aid wildlife. They re nice
to have around for fishing, bathing—even boating.

There are records of American farmers and ranchers
making more than 200,000 ponds in the past 15 years. They
add useful beauty spots to the landscape. One of the easiest
types to build is over a naturally wet piece of land.

A spring-fed pond may be wherever supply from springs
is ample. A by-pass pond draws water from an adjacen
stream. Another common variety is the "sky pond , i
depends solely on rain. The average, "family size
made pond in the U.S.A. is about a half-acre in area. ey
cost anywhere from $150 to $800 to construct, dependmg
upon location.

Pond-making has become a popular project with sports
men's clubs and other groups associated with conserva loi^
Constructing one is a worthwhile effort and there is muc
to learn about managing one.

A good many ponds can be entirely built with ordinary
farm machinery. The first consideration is finding a Si e
with a suitable source of water. The drainage area s ou
not be large; and don't attempt to dam a stream. The
has to be free of pollution if the pond is to be truly use u .
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The proposed pond bottom must not be leaky. A layer of
tight, clay soil has to be found for this purpose. Earth
is scraped and scooped away until one is reached.

The kind of fish to be placed in a pond will depend
upon the locality. The number to be stocked will vary with
the ability of the pond to produce fish food.

Ponds are fertilized in the same way—and with the
same material—as a farmer works his fields. The recom
mended nitrogen-phosphate-potash ratio is 8-8-4. Broadcast
on water it speeds the growth of tiny plants and organisms
called plankton, a food for insects. Fish feed on insects
and each other. Plankton also shuts out sunlight and thus
kills underwater weeds. That makes snag-free angling and
fish dont get that "fishy" flavor imparted by over-weedv
waters.

Two years after stocking, a well-fertilized pond should
e Its limit of fish—up to 450 pounds per acre

More than half of any catch will be pan-size. It is possible
to fish a farm pond as long as they "bite good". That leaves
more food for uncaught fish. Domesticated bass and panfish
will challenge a fisherman just as keenly as their wild cou-
sms. They re just as scrappy and often a lot harder to tease
—because they're better fed.

Migratory birds now make farm and ranch ponds regu
lar stoppmg places m their wanderings throughout North
Amenca. Fur-bearers haunt them and supply spending
money for the farm boy trapper. Plantations of shrubs and
trees set up around ponds often contribute better hunting
and fishing for the general public.

Ponds require care, like any other conservation practice.
Grass around the borders and in the spillway must be
mowed. Sod has to be mamtained on the dam to keep soil
from washmg. Brush and rodents must be kept out Cattle
must be fenced ofl (and confined to watering troughs) to
prevent them from breaking down the banks and dam. Pond
watersheds must be treated if they're sending too much mud
mto the basm. There's plenty of work in a well-managed
pond. Call fishing work, if you wish!
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Farm or ranch ponds are easy to construct in
recreation as well as water for stock, and homes for wildlife. TJ.e earth dam

(below) holds back water from the surrounding watershed.
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cient Minfrir^Tk*'' supplying water for plants where there is tnsuffi-cent ra.nfall. Th.s is a sprinkler system near Yaklma, Washington.

Irrigation

thin^TboutTrHgXn^^^^^^
decided nnt to ^ ^ "^an s way of doing a job Nature
resDond Titn °~~;'̂ ^^*^^t)uting water to thirsty soils. Crops
are amonp cn ^ potatoes, rice and berriesare among scores of cron<! • r
deserts. In 17 Wester^T,
orchards ha^f ^ states, many of the Nation's richestorchards, beef and dairy farms thrive on irrigated land.

ern farmerTir^^ West, Atlantic Seaboard and mid-West-
TaLnTipt ® The mid-West uses irri-
up to 200 bifh bushels per acre of corn; an added
eaVSty '̂̂ ref^^^^^^^^^ ^

making it useful to agriculture.Moisture makes vegetation possible that protects soils from
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Alfalfa and brome growing on ^ant
from erosion and help the ditch fulfill its purpose.

wind and wash erosion. Irrigated soil takes on an effective
structure and "liveliness" as contrasted to the "dead" earth
of barrens and deserts.

In the West, most irrigation water comes from melting
snows of the high mountains. Each year, specialists with
skiis and rugged mountain climbing equipment go into the
high country to check the "snow harvest", the amount of
water that can be expected to flow down streams from
snow drifts and ice sheets. With this information, farmers
know how much they can draw off from storage reservoirs
and dams.

Water in the Earth
Houston Texas, supplies most of its 600,000 citizens from

wells drilled into broad, underground "rivers"—masses of
water particles that move through rock and soil layers under
the earth's surface. Such formations make farming possible
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in large areas of the world where there is little or no rain, or
running water. The United States has tapped these ground-
wa er resources to get one-sixth of its moisture needs.

Conservation of these hidden reservoirs is now regarded
j'^svels of some have dropped consider-

a y, with increased farm and factory use—boosting the costs
0 wells and pumps. Others have been polluted by salt water
and industrial wastes. Here and there, groundwater has failed
0 reach streambeds for base flow during dry weather.

Encouraging water to soak into the ground is a prime goal
0 modern soils management. Contour cultivation, cover crops,
erracing, mulching and fertilizing are a few of the common

practices that induce water to soak in the earth rather than
run off from it. Other methods, such as new farm machinery
an chemicals to improve the soil's intake and storage ca
pacity are constantly being developed. All are needed to

sustain the vital water supplies in the earth.
Water for irrigation (and many other purposes) is one

o t e biggest challenges facing Americans today. Millions
o idle acres could produce food and fiber—millions of low
pro uction acres could produce more—IF more water could
e supplied. Plant use of water alone is startling. One crop

consume 800,000 gallons per acre. An acre of
a a a requires over 1 million gallons for each cutting.

ranges and grapefruits take over IVz millions of gallons
per acre to ripen. Ten pounds of potatoes use up 100 pounds
o water before they go into the grocery bag.

trees tame water

f natural managers of water are trees. Vast areasp IS country and others were skimmed of their tree cover-
via the axe and fire—before this fact was realized.

hard way. They are still learning as in
® ®ifornia valley where, not too long ago, a carelesso ®r set off a blaze that cleaned off over seven square

miles of forest.

^ months later a heavy rain fell. Hard rainsnad fallen before and the people living in the valley hadn't
54
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Proper forest pracHces provide « continuing income from timber and at the
same time protect the soil and help control water.
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been bothered particularly. This time, a flood came roaring
down ofe the burned slopes with such destructive force that
hundreds were driven from their homes; several were swept
to their death; the community was cut off by road damage
for days.

The same sort of thing has happened in many places
all over the world, wherever and whenever trees have been
abused The forest has ways of dealing with water that are
mftmtely more practical than other, known methods.

Anyone who has taken shelter under a tree may have
had cause to marvel at the length of time required for rain

leaves and twigs.

nn+n actually sticks to trees and is held there
fashLn

I undergrowth common in woodland The leaf
S:Lture amounts o1
. spongy, organic soils of well managed forest landa tremendous reservoir for water. The bulk of the moTs
ture percolates it before it has a chance to run oft and start
a damaging flood. Finally, trees themselves drink irilW
and gallons of water, releasing it slowly to the atmosphere
rLs.™""' ^ for future

The great power of trees tn tamo •
used by those charged with orotectina h consistently
U.S.A. public lands Forrst rangelfZint"®'
over 200 million acres. suppreLTn^ fTr"
grazing by cattle and game animal-; • ' over-
or improper trail construction does noTpl^r? ° Jogging
landslides. Many state agencies and erosion and
foresting abandoned, worn-out farmlands

Of —nTa're" acres
woodlands to best possible advantage in Eduction for cash
as well as soil and water conservation.

Good woodland conservation practicpH K,r w, ^include fencing out cattle; gettin'g rifo/poL'̂ Z tHrT
mote better growth rates in valuable timber; selective ™tl
56

¥.

.O' • t iiA".

Sloping, liming, fertlliiing. seeding and mulching eroded roadbanks is
excellent Sciui and Explorer conservaf.on proiect.

ting rather than clear-cutting; and harvesting no more tiees
than the known rate of growth. Millions of farmers now
treat their woods with all the care they give eir e
crops. They plant seedlings suitable for eir soi s. ey
plant a few by hand, or thousands with speedy, mechanical
planters. j i j

Aside from the practical values of woo an a lea y
mentioned, there are many others better descri e in e
numerous excellent books already written on e su ]ec
Most people just plain and honestly love trees— eir year
round beauty. Scouts look at them and dream o e -
gay summer days of camping in the open. ers in
of birds and other wildlife that trees shelter.

In recent years, tree—and shrub-planting bees ave
gained great popularity among folks. Accomplishments have
been remarkable. Inexperienced two-men (oi boy) crews
can plant as many as 500 trees per day. Not long ago, 100
Boy Scouts probably set a record when they planted, seeded
and fenced 20 acres near Shawnee, Oklahoma, in just one-
half day.
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WILDLIFE, SDIL

and WATER
People are often surprised to learn that the harvest of

many conservation farms generally includes increased num
bers of wild birds, animals and fish. It is true that animals
such as bison, antelope, bear, bobcat and panther have
diminished as their large, range areas have been reduced.
However, many of today's most hunted American game-
rabbit, fox, pheasant and bobwhite quail have actually be
come more numerous as land has been cleared and farmed.

Today, a great percentage of small game is taken from
farmlands; and almost half of the fur-bearers.

One reason is what game experts call the edge factor.
Anyone who hunts will notice he sees more game along
field and forest edges than anywhere else. Wildlife lurk
there concealed by grass, brush and shrubs, yet handy to
sources of food such as plants and seeds in the nearby crop
fields. Conservation farming with its long, contour strips of
alternate hay and row crops, provides far more edges. Game
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managers have counted more wildlife in contour-stripped
fields than in the old-fashioned, square fields where a single
crop covered the entire area.

Again, conservation practices promote bigger, better crop
yields, and birds and animals have shared the bounty and
multiplied accordingly. Sometimes, they become so active
that they are a nuisance. Farmers can then enjoy the sport
of hunting them.

Most farmers regard their wild "guests" as part of the
reward of carefully conserved soil and watei. It is o ten a
considerable cash reward where farmers have e ec e o
prepare wildlife areas around artificial pon ^ po oes,
swamps, and watercourses. Pelts of muskra , eaver an
fox have helped put many a farm boy throug sc oo . ur
"farmed" this way brings over a million dollars annually
to several mid-Western states.

While some farmers get added cash by renting hunting

_ 11. .J L for fish, waterfowl and fur bearersFarm ponds and marshes provide ;7. Scoui and his family.
—sources of recreafion and income tor

y-



Living fences, such as multiflora rose are stock proof: ar>d they provide cover
and food for wildlife on ihe farm.

rights" most of them count their wildlife blessings in other
ways. Pest control is just one of the blesssings. Many
song and game birds feed on worms and insects that harm
crops; so do fox and skunk. Rats and mice, arch-enemies
of agriculture, are eaten in sizable quantities by hawks and
owls and are part of the diets of scores of small fur-bearers.

Several bird species prefer to eat weed seeds and thereby
save farmers many hours of extra work in the fields. Seeds
in bird droppings frequently serve to establish plantations
of desirable bushes and shrubs. Finally, it is one of the
unmixed pleasures of life to see and know wild creatures
are in the neighborhood. Their presence assures mankind
that all is well with the land—that the land is being put
to its best productive use.

There are usually a number of odd, idle areas on land
where only wildlife can be encouraged. Gullies, ditch
road- and stream-banks are often in this class; also rocky
60

Field borders of sericea Lespedeza and native shrubs supply wildlife food and
cover in a place that Is not suited for cultivation.

shoulders in fields; irregular field corners and low-yield
edges where ordinary farming doesn't really pay. Protective
vegetable and food-furnishing plants established in these
places pay a double indemnity. Wildlife will thrive; and
serious land damage may be prevented or neutralized.

Here are a few sample projects of this sort:
"Living fences" of specially selected bushes now harbor

wild life and protect land on many conservation fai*ms.
Some are thorny and tough like the multiflora rose which
halts the larger farm animals when the hedge is five or
six feet high. It also shelters wildlife and offers a barrier
to fastrunning water.

Combinations of grasses, low and high shrubs are planted
as wildlife borders between fields and woods. Such areas
are usually poor crop-producers anyway, as they are fre
quently shaded and sapped by nearby trees. Special border
plantations make safe escape routes for game, furnish them

61



wind and at the same time provide homes
Windbreaks shelter fhe farm fro

ar,A X- .1 ii.V ' ^nd at the same Time provia<and food for w.ldl.fe. Photos from National Audubon Society.

with nuts and berries anH •> • jj i.'
" nesting places; in addition topreventing farm soils from washing

Shelterbelts and windbreak, used in the Plains states
are really variations of the wildlife border idea. They help
game and at the same time slow up wind erosion and send
cold or hot wmds away from houses and farm buildings.
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Bicolor Lespedeia and other shrubs planted along farm roads frequently
result in more birds and other animals on the farm.

All true conservation practices ultimately help aquatic
wildlife by keeping mud out of streams and ponds. Unless
checked, mud covers fish-spawning beds and prevents hatch
ing. Muddy waters are sunless and stop underwater plant
growth, exhausting fish and waterfowl food supplies. By
halting soil-wash at its source on the land, wildlife area
plantations curb these dangers.
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STDP THAT GULLY!
On a map of the United States, what apears to be a

multi-fingered hand extends far out in the Gulf of Mexico.
This is the vast Mississippi Delta country, made of soils
dumped there by the longest river in the world. Farms of
the Delta are high producers of sugar cane and beets, sweet
potatoes and yams, cabbage and melons. They should be.
They are grown on rich soils washed from over half the
Nation's land by all of the rills, rivers and creeks that
empty into 01' Miss'

Unhappily, all the soil swept off the Mississippi water
shed doesn't contribute wealth to the Delta farmers—or
anybody, anywhere. Much of it rolls onward into the Gulf,
a brown-stained tide seen far offshore. More of it piles
up in the stream channels, damaging navigation facilities,
fisheries and human recreation, forever threatening to spill
over the banks and destroy. River towns are often lower in
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elevation than boats passing only a few hundred yards
away!

That is why "gully fighting" now engages millions of
public and private land-owners who recognize the place to
stop soil waste is at its source, on their own precious acres.

A gully is a hole gouged out of the ground by running
matter that occurs during rain or snow-melt. It's a form of
erosion easiest to see. Little gullies are usually called
rills. Rills can become huge gullies in an amazingly short
time. Newspapers front-paged a picture a few years ago that
opened many Americans' eyes to this fact. The photo showed
a yawning chasm the dimensions of a football field and 75
feet deep on a hillside in West Virginia. Startling informa
tion was that the chasm had been ripped out of the earth
in just 4 hours of rain.

One of the most famous (or infamous) gullies is the so-
called Providence Cave of Stewart County, Georgia. It is

Brush dams help control a gully until grass grows on the sloped slides. Such
gully control projects are su itable for Troops or Neighborhood Patrols.
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Grassed strip between contour rows of corn provides a waterway that is
protected against erosion.

a vast cavity in the land more than 100 feet deep, said to
have engulfed a schoolhouse and several farm buildings
during its formation. Seventy years ago, according to local
people, Providence Cave started from a tiny hole scooped
out by water dripping from a barn roof. One-fourth of the
land in this county has been ruined for further immediate
practical use by gully and sheet erosion.

Gullying and cutting action of erosion has been so severe
and extensive in some areas that the appearance of the
landscape has actually changed. Old-time settlers of New
Mexico and California rangeland, for example, might have
trouble recognizing their former haunts. Hills have com
pletely disappeared, here and there. Deep dry gulches have
been carved out of formerly nearly level, productive grass
lands. Weeds and scrub brush have replaced lush, native
forage plants.

From an airplane, land erosion looks similar to a creeping
scarring disease. Like any disease—as doctors often say
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it is easier to prevent than to cure. But the job has to be
done.

One way to halt the march of gullies is to remove or
guard against the forces that cause them. The cause, in
most cases, is the stripping away of soil's natural blanket
of vegetation—particularly on sloped lands. The moment
raw soil is exposed, run-off water has the chance to go to
work. The first rain may cause a pocket so small as to be
hardly noticeable. The third rain may enlarge it. But, bite
by bite, the young gully will chew its way uphill as each
succeeding downpour tries to scour out a level watercourse
for itself.

One gully leads to another, as exposed brittle edges
break down, until a whole network of gullies and rills
has sapped the richness of the soil.

Rangeland and pasture gullies occur where animals are
permitted to crop the forage plants so closely that the earth
becomes naked, an easy prey for erosion. The same thing
happens on trails hard-worn by sheep and cattle hooves.
Modern stockmen avoid these difficulties by carefully con
trolling sizes of grazing herds; by deliberately driving ani
mals along various trails, rather than a single route.

Long out-moded farm practices of up-and-downhill plow
ing, letting fields lie bare and exposed season-long, and un
protected ditches, helped many a gully to a head start.
Logging trails located without regard to contours have been
the source of many a washout, as well as many a steep-
pitched country road. Contour farming, contour road-laying
and cover-cropping have proved to be specific preventives
for many land troubles. Remedies for existing gullies often
tax the combined skills and knowledge of several types of
soil, water, plant and engineering specialists.

Woody vegetation—trees, shrubs and vines—grows read
ily in low-grade, eroded soils. Frequently it establishes itself
without assistance, if cattle are kept out and run-off is not
excessive. Farmers plant many species that protect soil and
attract wildlife, also. Those who intend to reclaim crops from
gullied farm areas usually plant grasses and legumes.
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Weeping lovegrass, planted on the contour of this Texas rangeland, supplies
food for livestock and protects the soil.

Grasslands

Reseeding of pasture and rangeland is often necessary
to improve forage for cattle and provide enough cover to
stop erosion. Seed species used will vary widely with loca
tions. Amounts of liine and fertilizer should be based on
local soil tests. However, a typical reseeding method is as
follows: Lime is scattered on the old sod. Then, a disk or
cultivator is used to prepare a finely-worked seed bed, 1 or 2
inches deep—a shallow bed if there is poor drainage a
deeper bed if drainage is good. Application of fertilizer
comes next. Reseeding follows, with a grass-legume mixture
appropriate for the area. Lastly, a roller or other firming
device is used to cover and keep the seeds emplaced for the
moisture and protection they taeed to germinate.

Stream Banks

Conservationists long ago discovered that streambanks
are active zones of erosion. Gullies and rills attack the un
protected banks from the one side; the stream, itself, attacks
the other, cutting eternally with torrents of water, hacking
away with sharp chunks of ice in winter.
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Cover crops protect soil from erosion, and when plowed under improve
it for future cultivation.

Washed soils create a nuisance and danger wherever de
posited along streams. They also represent heavy losses of
valuable land. Recently a New York farmer showed the
author the remains of a crop field perched on the cut-bank
^>f lower Buffalo Creek. Barely three acres remained of an
•'.triginal ten. The missing 7 acres were somewhere between
the farm and Buffalo Harbor. Unattended cutting, slipping
gullying and rilling of stream-banks are an open invitation
for streams to do their worst.

The task of getting the best possible service from rivers
for industries, homes, and agriculture—of preventing floods
and land damage along river banks—is a big one that oc
cupies much of the energy and resources of many Federal
and State agencies. From the forest-bound streams of Maine
to the orchard-lined banks of California waters—there is a
good chance you can personally observe one or more stream
projects underway in your own neighborhood. In fact, it
would be a worthwhile, special trip to make.

It is customary to think of stream control work in terms
of towering dams, piles of masonry, hundreds of men and
fleets of noisy, powerful, earth-moving machines. But it is
also amazing what can be done by a few people with strong
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Protected sfreambanks {in contrast to streambank on page 10) result m clear
water, prettier scenery, better fishing or swimming and fewer floods.

backs and willing hearts. Improvement of little streams and
brooks is often a real necessity for farmers and their neigh
bors. It can also furnish fun and lasting rewards, as Scout
Troops, school children and sportsmen have discovered.
Better fishing, guarded land and prettier streams are just
three possible results.

Measures used on the little waters are exactly the same,
in principle, as those applied to the big, engineering projects.

Some banks take such a pounding from floodwaters that
simple vegetation will not give enough protection. In these
cases, piers and dikes of rock and logs may be emplaced
at the water's edge. A common practice also is to rip-rap
the 'toes" (lower portions) of exposed banks. This consists
of laying stones and broken rock from a point below the
waterline, continuing up the bank to any anticipated flood
level. This level is frequently 2 or 3 times the height of
normal flow.
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Other bank protection devices include building of log,
brush and stone deflectors—jetties angled out from the vul
nerable bank intended to cushion or break up the shock
of rapids.

Another, popular type is the straight log dam. A single,
large, heavy log is placed across the stream and anchored
to a pier of log and stone at each end. A notch may be
chopped from the center of the log to guide the stream
to a straight overfall. Some clubs and Government agencies
have even imported beavers to build dams for them!

Dams of the sort described here should be low to have
the least possible effect on downstream water levels—also
to avoid flooding large areas difficult to control. Wisely built
and located, they are of real benefit to fish and wildlife
and may even serve as miniature de-silting basins that
protect lower parts of the watershed.

In the final analysis, the best way to launch a stream
improvement program is at the top of the watershed where
troubles usually start. No better first move is possible than
to plant trees and shrubs wherever bare soil is found.

II

The best flood control and stream improvement program starts at the top of
the watershed with planting trees and shrubs on bare soil.
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ndustrial wasfe dumped inio streams and rivers ordinarily is a violation of
health and welfare laws. It goes on just the same and frequently results In

the death of thousands of fish. Phoio from FUh and Wildlife Service.

Pollution

While the mud from uncovered earth pollutes many
streams, other pollutants must not be overlooked. Water
will never be truly useful if stream-courses are used as
handy places to dump household rubbish, industrial wastes,
barn drainage, mine spoilage and similar foreign materials.
Watersheds should be carefully inspected for sources of such
pollution. Those responsible should be requested to stop
their activities.

Road Banks
Gullies, rills and other forms of erosion are less evident

along highways. Road builders and supervisors are now well
aware of the dangers from soil exposed through scraping,
digging and blasting. Many plant specialists and conservation
ists are being employed on road programs. Their efforts are

72

T

Gullies may be controlled with plantings of Kudiu vines and as on this
Georgia farm may control erosion as soon as two years after planting.

very noticeable to motorists as pleasing landscapes of shrub
and evergreen plantations on the roadbanks.

Gully Tamers
The cheapest and often most satisfactory way to hold

runaway soils is through use of protective vegetation. Local
recommendations will vary and should be sought, but there
may be some interest in the following list of species advised
by the U. S. Soil Conservation Service. These plants have
proved effective in gully, stream- and road-bank control.

Trees and Shrubs—black locust, willows, pines, honey
locust, poplars, eucalyptus, wild plum, and buckbrush.

Legumes and Vines—clovers, alfalfa, Lespedeza, Kudzu,
Virginia creeper, dewberry, blackberry, and raspberry.

Grasses—Bermuda, bluegrass, Johnson, centipede, redtop,
orchard, brome, Sudan, Kikuyu and wheat.
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Airplanes and helicopters are
among the latest and most valu
able gadgets for studying the
problems of erosion control; also
the many practices for soil and
water conservation.

CDIVSEHVATIDIV GADGETS
Soil and water conservation is becoming a more exact

science every day. The era of "guess-timating" land and
water treatment work is over. Costs in mistaken planning
measuring and executing of conservation jobs run too high
Therefore, the modern conservationist is equipped with pre
cise instruments and effective tools, a professional kit of
"gadgets" that enables him to deal with any land problem

Many instruments and tools have been developed from
devices engineers and farmers use; otherwise they are quite
specialized, such as those useful in sampling and testing
soils.
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Draglines are excellent for water
conservation jobs such as dug*
outs, ponds, ditches and canals.

Tile ditchers were designed for
sub-surface drainage jobs. They
are used for laying tile drains as
well as sewer, gas or water pipes.
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Top left—soil testing kits tell how much
lime or soil nutrients to use for best
plant growth.

Top right—Hand levels are used in the
first steps of laying out terraces, diver
sion ditches, crop strips, irrigation sys
tems and pasture furrows.

At left—Conservationists use bulldozers
to clear woodland: to build farm or
ranch ponds or drainage ditches; or to
move rocks or stumps from cultivated
fields.

Top right—Soil technicians use soil aug«
urs to get samples of soils so that land
use maps may be made.

Top leff—A planimeter measures the
area of odd-shaped fields on a map.

At right—Some soil scientists work in
laboratories developing new products for
soil improvement.
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The grader does Hs besf work In the
construction of diversion terraces and

ditches. Its blade can be raised and

lowered, angled and tilted, and the
wheels "crabbed" so the machine moves

sideways.

The backhoe does a lot of earth-moving
in a short time. It is used tor making
open drainage ditches with sloping
ditchsides or vertical walls.

NO-SREAT
UPPER
MISS

ALL-AMERICAN LAND TOUR

"See America First" is a catchy slogan used by many
U.S.A. travel agencies. It's also a good one for anybody inter
ested in the Nation's soil and water conservation. Certainly,
nothing can surpass the learning value of personally ob
serving the work going on in farmland, forest, stream-
courses and watershed basins scattered from the Atlantic
Ocean to the Pacific—from the frosty potato fields of Alaska
to the warm pineapple plantations of Hawaii, and on into
the Caribbean where the sugar cane waves in winds of
Puerto Rico and the Virgin Islands.

Most of us must content ourselves with the glimpses of
our America that ordinary living provides. For that reason
we have asked Boy Scouts in 10 different sections of the
United States and Territories to get together on-the-spot
reports of soil and water conservation needs and programs
they have taken part in, seen or know about. Through their
responses the reader can take, in fancy, at least, an Ail-
American Land Tour.
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IVartheast
"One-third of all Americans live here on a small part of

U.S.A. soil. Factories are never far from our farms. Glaciers
left a lot of shallow, rocky soil. Early settlers cut timber
off steep slopes and plowed hillsides, causing plenty of
erosion. In New England, we have trouble with the 10
thousand miles of stone fences the pioneers left, whenever
we want, to install strip cropping.

"Our farm enterprises furnish well-known Vermont maple
syrup, New Hampshire wood products, Maine potatoes, Long
Island ducks, Massachusetts cranberries and vegetables, and
New Jersey tomatoes. We have a lot of specialty crops that
find ready markets, too—such as tobacco from Maryland and
Connecticut, grapes and tree fruits from New York, and
beef and lamb from West Virginia. Our farmers have gone
in heavily for dairy farming on hilly pastures and their cows
give three times as much milk as the average.

"We're cleaning up many of our polluted streams, put
ting poor farmland back to trees and forage grass, burying
our old stone walls, rebuilding thousands of acres."
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Southeast
"From Virginia on dow.n to Florida—then back north

and westward to the Mississippi River—there is real farm
country and over two-thirds of us live in rural areas. We
probably grow more different kinds of crops than any other
U.S.A. region. Before modern conservation, Southeastern
farmers concentrated on cotton, corn and tobacco, and
wound up with serious erosion.

'•We're making a come-back now. Soil conservation dis
trict farmers are rotating crops, keeping cows out of the
woods, installing dams and other stream controls, and
cooperating on big drainage programs.

"Truck gardeners of South Carolina are getting 25 to 100
per cent better yields with irrigation, and citrus fruit men
of Florida get similar rewards. New conservation plants
Kudzu, Lespedeza and various legumes and grasses—account
for the boom in livestock farming. Dairy and beef cows,
hogs, and sheep now thrive on improved pastures.

"Last but not least, we're guarding our precious forest
wealth."
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upper Mississippi Valley
"We're in the heartland of America—the Great Lake

States and the Corn Belt country, producing three-quarters
of all the sweet corn, one-half the total meat, one-half the
canned peas, one-half the cucumber pickles, one-half the
milk and one-half the total tonnage of grain that reach
U.S.A. markets each year.

"Good soils and markets have encouraged us to be
among the nation's most productive farmers, and very much
aware of our conservation problems. Our wide use of row
crops in the past, without protective management has cost
us some of our best land. Flood damage and muddy streams
have been the pay-off. The big floods get in the newspaper
headlines; but three-quarters of the damage is done on little
watersheds where farmers leave fields uncovered, fail to
maintain their soil structure, or work the wrong kind of
land. That is why flood control out here now includes crop
rotation, contour farming, terraces, and diversions, as well
as dams and other structures,

"Drainage is a big job with us in the Corn Belt proper."
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Western Gulf States
"We're talking about Louisiana, Arkansas, Oklahoma and

Texas—over 275 million acres where only one-tenth of the
American people live. There's dry rangeland for cattle and
sheep in the western sections—really wet cropland in the
south and east. We get valuable timber from our uplands,
including southern pine and high-grade hardwoods.

"Out in the big rangelands you will see rotation grazing.
In the high plains you'll see stubble mulch—harvested
plants left on field surfaces to stave off dust storms.

"In south central Texas, real progress in flood control
has been made and can be observed in mile after mile
of contoured farms, rotational strips, terraces, diversions,
listers and improved grassland.

"A conservation-minded visitor can see infestations of
mesquite brush in the cattle country and the modern
methods of fighting it—particularly with sprays from air
planes. In the Rio Grande Valley citrus fruit, cotton, alfalfa
and vegetables are irrigated—and drained, also."
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IVarthern Great Plains

"Almost one-fifth of the United States total area is

contained here in the Dakotas, Wyoming, Nebraska, Mon
tana and Kansas. This is the land of the golden wheat, fiow-
ering flax and the green sorghum. Here, little more than one-
twentieth of America's farmers work almost one-quarter of
all U.S.A. farmland and produce more than 10 per cent of all
the Nation's crops.

"One of the biggest conservation problems is the un
predictable rainfall and other weather influences. Wind
attacks open soils in the dry sections; both wind and water
have eroded lands where rainfall is heavier. Gully damages
are serious in South Dakota, Nebraska and Kansas. Many
former croplands have been converted to grassed livestock
range to escape erosion.

"Irrigation is a necessity for much of our agriculture
and is practiced on several million acres, usually near the
permanent streams — the Platte and Republican Rivers of
Nebraska, and the Arkansas River in Kansas.

"Over two-thirds of our section is natural cattle, sheep
and timber country."
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Southwest
"There's a soil and water story here that would be hard

to tell in three or four books, but here's an idea. Most of
the 3 million people living here in Arizona, Utah, Colorado
and New Mexico depend on irrigated desert lands for their
farm income. Water comes from mountains over 14,000
feet high and has to be distributed as carefully and fairly
as possible. The region is organized into irrigation districts,
groups of ranches who work out their needs together.

"Almost three-quarters of the area is forest and range-
land. In past years, forests were cut off, and the ranges over
loaded with cattle. The result has been troublesome to
stockmen and also to farmers in the lowlands where silt
carried down from the hills is an expensive nuisance. To
take better care of ranges, districts have organized.

"Contour farming has become more common here, and
valley farmers often run their crop rows cross-wise to
the wind to stop erosion. Visitors might like to see the
remnants of ancient irrigation works used by the Indians
and Spaniards."
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Pacific Coast
"Here are a few points of interest for the conservation

traveler through Washington, Oregon, Idaho, Nevada and
California. One-half of all irrigated U.S.A. lands are in this
region and the farmers earn more than one-fifth of the
money received by all the Nation's farmers each year.
Most agricultural land is located in the great valleys be
tween the mountains.

"Westerly ocean winds drop most of their rain on the
thousands of miles of mountains in the coastal ranges
Irrigators apply the run-ofE to the most valuable citrus
fruit and nut orchards, and vegetable gardens, anywhere
in the world. In the cooler, northern portions, large acreages
are devoted to apples, pears and peaches, also the well-
known Idaho potatoes, Oregon seeds and bulbs.

"Two thirds of the area is rangeland for cattle and
sheep. Conservationists guard range conditions carefully
to prevent over-grazing and erosion. High mountain areas
are heavily forested and under public protection and
management."
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Alaska

"Only one-quarter of Alaska is in the Arctic. Much of it
has a climate and growing season as favorable as places in the
United States. Winters are milder in the Matanuska Valley,
than in the Northern Great Plains. Fishing, mining and the
fur trade are Alaska's great riches, but farming has grown by
leaps and bounds.

"Alaska, including the Aleutian Islands, is one-fifth the
area of the U.S.A. About 40 million acres have been inspected
by the Soil Conservation Service. A good variety of field
crops thrive on Alaska farms—pasture plants, vegetables,
berries and ornamental shrubs—and get the advantage of
the 'midnight sun' that shines 24 hours a day in June and
July.

"Our soils have to be farmed carefully for best results,
and to keep them from breaking down. We have to condition
them with soil-building grass and legumes, in rotation and
winter cover. We're learning a lot about terraces, contours
and diversions, because we realize we have to."
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Hawaii
"Most of our soils were made by action of the volcanoes,

and growth of coral beds. Unprotected, they wash readily
into the sea in cur heavy rains. In dry seasons, soil loses
moisture rapidly. Plantation owners are doing an excellent
job of combating soil and water losses with special methods
seen nowhere else. Pineapple companies have developed
unique machines that convert stumps into mulch; apply
fertilizer and pesticides; and lay strips of tar paper that
prevent evaporation—all in one operation.

"Sugar refineries on Oahu and Maui reclaim soil from
processed cane, and salvage water for irrigation. Hawaiian
stockmen rotate cattle over steep rangeland to prevent ero
sion. On Molokai, they pipe water to stock tanks in various
parts of the range.

"Contour farming is taking hold. Pineapples are grown on
contour strips and drained safely with terraces and diversion
ditches. Planning them is complicated on account of tricky
run-off. We can have 10 inches of rain in one day; then wait
10 months for another drop to fall."
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Puerto Rico and the Virgin Islands
"We have many difficulties in conserving soil and water

because much of our land is steep and we need every acre to
support a large population. Therefore, our people are farming
slopes that would not ordinarily be cultivated. But we are
able to raise sugar cane, tobacco and fruits.

"Puerto Rico is very mountainous and only 100 miles
long. The Virgin Islands are tiny, mountain tops rearing
their heads above water, arching out 75 miles to the east
and south. Some places 200 inches of rain falls a year,
other places are nearly deserts. We grow cane in the low
lands; coffee on deep mountain soils, and use rocky slopes
for pastures.

"Our bench terraces are like steps going up the hills.
They keep water from tearing away the earth, and force
moisture to sink into soil. Where land is gentler, such as on
Vieques Island, we use contour farm methods.

"Conservation technicians are showing our farmers how
to get three and four crops a year from fields that used to
produce just one."
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COME Am GET IT
As you work toward achievement in soil and water

conservation work, you will need numerous other odd bits
of information and help of a specialized nature. Fortunately
there is plenty of assistance. The following paragraphs may
serve to guide those who want to go farther along this
particular trail.

Several Federal agencies and scores of private organiza
tions have programs related directly, or indirectly to soil
and water conservation. They provide booklets, movies, ex
hibits and speakers, and are also set up to answer questions.
A letter or visit to any one of them would be profitable.
Government agencies are listed below. Their headquarters
may be addressed as—Washington, D. C.

U. S. OFFICE OF EDUCATION, Federal Security Agency.
Write for bulletins and publications.

U. S. DEPARTMENT OF AGRICULTURE. Write to
Extension Service, Forest Service, Production and Marketing
Administration, or Soil Conservation Service, for bulletins,
movies and technical advice regarding land management for
soil and water conservation. Locally, get in touch with
your Soil Conservation District Supervisors or District Con
servationist; County Agent.

U. S. DEPARTMENT OF THE INTERIOR. Get in touch
with the Bureau of Land Management, Bureau of Mines,
Bureau of Reclamation, Fish and Wildlife Service, or Geo
logical Survey for publications, movies and specific help
with soil, water and wildlife conservation problems.

STATE DEPARTMENTS OF EDUCATION, FISH AND
GAME, CONSERVATION, FORESTS AND WATERS, PLAN
NING AND DEVELOPMENT, and similar agencies should be
contacted early in your program. They are usually located at
your state capital and have local knowledge of your informa
tion needs. Many furnish published material, movies, photo
graphs and other aids.
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MAPS

Road maps are furnished by many filling stations but
their scale is frequently too small for soil and water pro
gramming. The Geological Survey, Washington, D. C. fur
nishes topographic maps. They show land features in con
tour in large scale, and may be procured from the Survey or
from large stationery stores.

TREES AND SEED

Materials for re-foresting and re-grassing are sometimes
available through local Soil Conservation Districts, state
nurseries and conservation departments.

FISH FOR FARM PONDS

Apply to state fish and game authorities. Stock may
come from state or federal fish hatcheries and usually has
to be purchased for private waters.

INFORMATION AND EDUCATION

Activities that keep soil and water conservation in the
public eye have definite value. The more people understand
aims and techniques, the sooner the job will be accomp
lished. Take reports on your project to the newspaper edi
tor; perhaps he can print a story about it. Banks, libraries
and other institutions are usually generous with space for
conservation exhibits and displays.

CONSERVATION CAREERS

If you think you'd like to be a conservation specialist,
ask your school principal, school guidance officer, or Coun
selor to check up on the kind of training needed and the
colleges that provide it. Have a heart-to-heart talk with
a conservationist and get his advice. While you're about it,
look into your chances of getting help from scholarships
and competitions. Several farm equipment and supply com
panies and educational foundations are keenly interested in
sponsoring promising young people in the conservation field.
Don't overlook this opportunity.
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A LDDK AT THE FUTURE

There are now over 2 billion human beings living on
Earth, including you and me. Every one of us requires a
minimum of food nutrients and moisture, just to stay alive;
and more than that to be healthy and really enjoy life. Each
of us needs at least one to two acres of good soil to supply
that food. High-grade acres become fewer with each parsing
year; yet the number of people continues to increase. It is
like sitting in a boat while niore and more passengers
climb aboard. How long will it be until the decks are
awash and we are all forced to swim or sink?

There are those who believe that men of science will
save the day, as they have on many occasions past. Certainly
they have extended Man's ability to live by the soil. They
have developed farming methods, machinery, chemicals,
plants and structures that have increased the productivity
of earth and water—and the conservation phases of their
discoveries are effective in renewing these resources and
reducing losses.

Meanwhile, no one can foretell what secrets may be un
locked from the vast unknowns of science or what effect
they may have on Earth's capability of sustaining life.

As of now, we know only that Man is a land animal—
that there are 17 elements in his body derived from the
soil beneath him—that, without them he would die. There
fore, he is presently as dependent upon the land and water,
as upon the air he breathes and the sun that warms his
blood and lights his days.

And Man is a reasonable creature, in the final analysis,
with the ability to appreciate the natural blessings of the
Earth, and is willing to serve as its appointed custodian.
Most of his kind hold a true affection for lands and waters
of their domain, and can find understanding in their hearts
for C. W. Gee's Creed of the Soil Conservationist:
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Creed af the Sail Conservationist

"As a soil conservationist, I believe God created the earth
by His divine processes for the benefit of man, not one man,

nor one generation, but mankind for all time.

"I believe the Almighty gave man an inheritance of the
earth, not to be hoarded as a miser guards his treasure, but
to be used with wisdom and in the fullest for the perpetual

benefit of all men.

"I believe all of mankind, regardless of race or creed are
entitled to a fair and equitable share of the earth's bounty
commensurate with their own efforts. But in so believing, I

hold the Irrevocable conviction that man himself owes earth

a debt of respect and fealty.

"1 believe that whatsoever a man soweth, that shall he
also reap; that he who manages his fields, pastures, wood
lands, and streams with respect and wisdom shall reap the
bountiful harvest and so shall his descendants; while he who
uses them selfishly, thinking of his own immediate gain, shall
bring to grief his land, himself, and his children's children.

Holding these beliefs to be true I dedicate myself to the
task of helping my fellow men realize their own personal re
sponsibility in conserving the earth for the generations which
follow them. To this end I shall devote my best knowledge
in guiding the efforts of those who till the soil so that the land

which nurtures us shall be fruitful without end.

"For truly, the earth is the Lord's and the fullness thereof,

but the responsibility for its stewardship Is vested In man."
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HEOmflEMEITS - IIDEX
1. Determine fhe depth of topsoll in at least two con

trasting areas, such as grazed and ungrazed woods;
cultivated fields and fields left In grass, grazed pas
tures and ungrazed haylots; well-kept lawn and heavily
cropped garden; etc.

2. Plant two bean seeds in a flower pot of topsoll, and
two bean seeds In a flower pot of subsoil. Tend then)
for a month and report on difference in rate of growth
in two pots, appearance of plants, and other differ
ences.

3. a. Describe the different types, causes and results of
soil erosion.
b. Show snapshots or rough sketches of two examples
of erosion In your community.
c. Explain what Is meant by soil depletion.

4. Explain the meaning of the following terms: (a) con
tour farming; (b) strip cropping; (c) rotation of crops;
(d) terracing; (e) cover crops.

5. On a road map or similar map, point out the water-
shed area for your community.

6i Make a diagram-sketch showing how rain water falling
to the ground eventually gets to your kitchen faucet.
Explain how man's use of land In the watershed affects
your community's water supply.

Do ONE:

a. Help build a stock pond or farm pond.
b. Make a study of plant, animal and fish species in

a pond, and If necessary carry out such practices
as will increase the fish population.
Carry out a bank erosion control or other Im
provement project on a stream, pond or lake.
Control a gully by building necessary diversion
ditches and brush dams or other structures, and
planting to grass and shrubs.

e. Take an active part In removing the cause of pol
lution of a stream, pond or lake.

f. Help to plan, survey and lay out a drainage or
irrigation system for a field or other area that
needs drainage or Irrigation.

g. Help build drainage or irrigation ditches on a
field.

7.

8.

c.

d.
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h. Find out what Is done with domestic and industrial

waste in your community and write at least 500
words on the methods used to prevent pollution
and to purify your water supply.

i. Help to plan, survey, or lay out contour furrows or
water spreading dikes on pasture or range land.
Carry out any other water management project
approved by your Counselor or representative of
the local Soil Conservation District, National For
est, or Taylor grazing district.

9. Do ONE:

a. Help carry out a soil conservation project on a
farm or Scout camp cooperating with the local
soil conservation district.

b. Plant 100 tree or shrub seedlings on school
grounds, park, camp, or other eroding area that Is
unsuited for cultivation, or as a windbreak for
buildings or a blowing field.

c. Test the soil, fertilize, and as needed, lime, and
plant grass or perennial legumes on '/j acre of
lawn, school grounds, camp, or other eroding area
that Is unsuited for cultivation.

d. Take an active part in the program for a "Farm
er's Field Day," "Face Lifting," or other soil con
servation demonstration project.

e. Trace a conservation survey map of a local farm
or Scout camp and describe the different land
classes found on It and tell what each different
area should be used for and what conservative
measures are needed on It.

f. Help survey and lay out a plot of land for terrac
ing, or strip cropping, or contour ploughing.

g. Help construct terraces on a field.
h. Help plan, lay out or construct a grass waterway

for a field or other eroding area where a water
way is needed.

I. Carry out any other soil conservation project
approved by your Counselor or representative of
the local Soil Conservation District, National For
est or Taylor grazing district.

j. Reseed one acre of pasture or rangeland on which
the present grass cover Is insufficient to guard the
soil against erosion.
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MERIT BADGE LIBRARY

Though intended as an aid to Scouts and Explorers in meeting merit badge requirements,
these pamphlets are of general interest and are made available by many schools and
public libraries. They are prepared by experts and are revised or corrected frequently.
The latest copyright date of each is shown below (corrected to January 15, 1962).

Number Copyright

3304 Agriculture 1949

3301 Animal Industry 1944

3381 Archery 1941

3321 Architecture 1943

3320 Art 1944

3303 Astronomy 1944

3324 Athletics 1943

3305 Automobiling 1956

3293 Aviation 1954

3313 Basketry 1953

3340 Beef Production I95B

3362 Beekeeping 1957

3282 Bird Study 1938

3378 Bookbinding 1954

3379 Botany 1941

Bugling (see Music)
3307 Business 1942

3256 Camping 1946

3811 Canoeing 1952

3326 Chemistry 1957

3290 Citizenship 1953

3374 Coin Collecting 1949

3257 Cooking 1939

3341 Corn Farming 1948

3365 Cotton Farming 1953

3277 Cycling 1949

3330 Dairying 1950

3289 Dog Care 1952

3367 Dramatics 1936

3206 Electricity 1956

3345 Farm Arrangement 1961

3346 Farm Mechanics 1958

3349 Farm Records 1955

3287 Fingerprinting 1942

3317 Firemanship 1955

35 Cents

Number Copyright

323B

3318

3295

3288

3302

3360

3240

3284

3380

3361

3329

3298

3358

3348

3812

3353

3310

3278

3337

3338

3339

3351

3312

3294

3336

32B5
3372

3286

32BI
3334

3369

3382

First Aid

First Aid to
Animals

Fishing
Forage Crops
Forestry
Fruit and Nut

Growing
Gardening
Geology
Hiking
Hog Production
Home Repairs
Horsemanship
Indian Lore

Insect Life

Journalism

Landscaping
Leafherwork
Lifesaving
Machinery
Marksmanship
Masonry
Mechanical

Drawing
Metalwork

Motorboating
Music

Nature

Painting
Personal Fitness
Pets

Photography
Pigeon Raising
Pioneering

1957

1930

1954
1951

1956

1953

1944

1953

1944

1956
1961

1958

1959

1944
1943

1944
1951

1944
1956

1953
1952

1945
1952
1962

1953
1952

1954

1953

1957
1956

1958
1942

Number Copyright

33B6 Plumbing 1953
3314 Pottery 1954
3331 Poultry Keeping 1957
3377 Printing 1944
3251 Public Health 1956
3373 Public Speaking 1944
3375 Rabbit Raising 1946
3333 Radio 1947
3292 Railroading 1961
3393 Reading 1953
3613 Reptile Study 1944
3392 Rowing 1952
3347 Safety 1958
3815 Salesmanship 1942
3384 Scholarship 1940
3322 Sculpture 1945
3332 Seamanship 1945
3370 Sheep Farming 1952
3237 Signaling 1940
3364 Skiing 1950
3283 Small Grains 1957
3291 Soil and Water

Conservation 1952
3359 Stamp Collecting 1951
3327 Surveying I960
3299 Swimming I960
3743 Textiles 1953
3816 Weather 1943
3300 Wildlife

Management 1952
3315 Woodcarving 1937
3316 Woodwork 1952

World Brotherhood
(see Citiieriship)

3356 Zoology 1941

Merit badge pamphlets are also available in library bound editions. • For complete
information write the National Supply Service Division.

BOY SCOUTS OF AMERICA
National Council, New Brunswick, N. J.

231 South Green Street 495 Brannan Street
CHICAGO 7, ILL. SAN FRANCISCO 7, CALIF.

New York Retail Store—42 East 33rd Street
Chicago Retail Store—9 West Washington Street

MEET YOUR COUNSELOR...

A merit badge counselor Is your guide
—your adviser. His subject is his hobby or
vocation. Because of his keen interest in

^ this subject, he's ready to help you. He will:

it)-, A
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Meet with you several times

Help you meet the requirements

Introduce you to a whole new world
of interesting and wonderful things

Show you special equipment, col
lections, or materials

Take or send you on field trips, if
necessary

Sign your merit badge application
when you've met the requirements



Be Prepared for

Good Scouting

and

Good Reading

To get ahead In Scouting, and to enjoy good stories, look to

the pages of Boys' Life magazine.

Month after month, you can count on Boys' Life for helpful
articles on your merit badge Interests:

on camping and cooking;

on hiking and exploration;

on hobbles and Scoutcraft;

and dozens of other activities. You'll get more out of Scouting
by reading Boys' Life. What's more, If you belong to the
Boy Scouts of America, you can get It at half price through
your unit, only $1.50 for twelve Issues.
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