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Dedication 

This book is presented and dedicated to all 
caretakers of soil. You are engaged in a very 
valuable work. Our goal and prayer is that this 
information will bring hope and blessing to many 
people.

May the road rise up to meet you.

May the wind be always at your back. 

May the sun shine warm upon your face; 

The rains fall soft upon your fields

And until we meet again, may God

Hold you in the palm of His hand. 

-Irish blessing 

Preface 

Man is connected to life and living processes 
because he was formed from the dust of the earth. 
His core interests in life are “rooted” in the soil. 
When man gains knowledge of the different aspects 
of nature and how it was created to interact and 
benefit multiple life processes, it makes him realize 
that it demands an extremely high level of 
intelligent design, much higher than he himself 
possesses. 
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Who Is It For?

Great effort was taken to make this text readable 
for the young and old, the educated and those 
still getting theirs, and for everyone in-between.

If you are an individual studying these contents 
on your own, then congratulations! We hope you 
have a great time while you learn some things 
that you will actually use in practical everyday 
life from the comforts of your stuffed arm chair. 
Keep it on your shelf and use it often as a 
reference. Many others are. Add together all the 
money you will save or earn from this 
information, then indeed you paid a very small 
price for this book. Its price is many times less 
than what it costs to attend field days, 
workshops, or conferences. Yet you learn so 
much more in this book and it is always ready to 
remind you of what you forgot if you bother to 
look. For example, some people pay $50 to 
attend a workshop to learn how to create 
wildlife habitat which we have included in the 
silviculture chapter. Some people have paid $500 
to attend a two day long field day in VA so they 
could learn how to winter graze cattle. We could 
add many other examples to this list, but the 
point has been made. Maybe you will get an idea 
of some way you can change or start a successful 
business from these pages. You won’t be the first 
one. Go ahead.

If you are a student in formal school, you have 
no idea how valuable this information is . . . yet. 
Someday soon we hope you will. In the 
meantime, have fun and enjoy it. We especially 
tried hard to help you learn by doing something 
with your hands and using objects. This will 
help the “understanding” light bulbs go on and 
give you many “ah-ha” moments. 

If you are an educator of those who are in 
formal school, then we took great care to try to 

make it easy and interesting for you to teach it as 
a “Soils” subject [or whatever else you wish to 
call it]. Learning is like a string. It’s hard to push 
it. If someone wants to learn, half the battle is 
won before you start. We hope those whom you 
are responsible for will want to absorb it into 
their “noodle.” You can help by making the 
subject interesting, especially when you involve 
them in the activities listed throughout the book. 
We know, it will be so much easier to skip them 
but consider this mantra to educators: 

“Tell me, I forget; show me, I remember; involve 
me, I learn.” 

This material can be used in various ways in a 
formal school setting. We realize how multigrade 
classrooms can have tight schedules. The 
question may be, “How can we add to our 
already crowded schedule?” 

Consider that this information is very practical 
and will be used in every day life now and in the 
future of your students. If the teacher is 
overloaded already, a school parent or board 
member could teach the subject in classes held 
once or several times a week. This material is 
suitable for use in grade 5 and higher. Ideally, it 
is taught to one grade each school term. Grades 
can be combined such as 5th & 6th or 7th & 8th 
and the material taught halfway through each 
term or completely through every other year. In 
our opinion, the most important material is 
covered in unit 1 and 2. Just this portion could be 
taught each year to a single or combined grade. 
Still, the animal section will complete the lessons 
we learn from the buffalo and it’s not 
unimportant. Whichever way you choose to 
teach it, we hope you consider sending this book 
home with the students at the end of the school 
year and emphasize how important it will be to 
keep it as a future reference.
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If you are an educator leading a field day, a 
workshop, a conference, or whatever else 
someone could call it, we hope you give the 
attendees this book to take home with them. 
Include the price of it in their entry fee to your 
event. Even though you may only teach a 
portion of it, they will thank you for the other 
“bonus” information. 

If you have a consulting business of educating 
agrarians [anyone involved in or connected to 
agriculture] or sell ag products to your 
customers, award their doing business with you 
with the gift of this book. We have included 
various ag related enterprises in the back of this 
book for the convenience of those who would 
benefit from this material. In no way have we 
been influenced or been paid by any of them. 
Add your business to the list in the books you 
hand out to your customers. If it bothers you 
that a competing business is on the list, you 
could place your label over their information. 
Whatever you do in this regard is no offense to 
us.

Write to us! We love getting mail. Tell us how 
this information has blessed you. We may not 
answer every letter but we will still appreciate 
hearing from you. 

Abana Books - RFAG
6523 Township Rd 346
Millersburg, OH  44654

P. S. If you send us the details of an activity we 
could include in future editions and we end up 
using it, we will send you a free book.

Readers Write

“This book is a very, very valuable book. I did 
not have much knowledge in working with soil. 
Just reading and getting to know the process of 
how things work in nature has been invaluable 
in how to prepare the ground so nature can do 
its work the way it was designed. Thanks for the 
unmentionable amount of effort and time you 
have contributed to this end of things. Sharing 
your information is the reason we as a 
community are as successful as we are.” 

-Joseph J Schlabach 

“We have really enjoyed [this book]. There is a 
lot of excellent information in it. We are buying 
one for our school library and one for a neighbor 
who is grazing some of our cattle for the grass-
fed market. Thanks for your wonderful book.” 

“This book helped change my perspective from 
conventional agriculture/husbandry farming. It 
is written in a very easy to understand format. I 
have recommended it to many friends.” -T C S 
Manchester MI 
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Forward

The family farm provides an ideal setting to 
teach children scriptural stewardship in God’s 
earth. Why then have family farms become 
fewer in number? Someone will answer, “There’s 
no profit in farming: we can’t pay the bills.” It is 
true that world economics have changed 
drastically. But a bigger problem may be that we 
are not well educated on soil stewardship. This 
book is a breath of fresh air on this neglected 
subject. You will find hands-on teaching which 
includes pictures, illustrations, experiments, and 
a sprinkling of humor scattered through. Even 
young children will enjoy looking at the pictures. 

So as teacher of our school’s soils class, I took 
most of the lessons from RFAG’s text (1st 
edition) and correlated each lesson to the 
growing process. We tested soil. We looked at 
biology under the microscope. We built a small 
greenhouse and an outside hotbed for lettuce. 
We planted tomato and cucumber seeds for the 
greenhouse. The boys built a compost pile which 
they turned every week in class. The girls 
transplanted, suckered tomatoes, and tied up 
cucumber vines. Each student was rewarded 
with a flat of vegetable and flower plants and a 
bucket of compost to take home for a personal 
garden. They also received a personal copy of 
“Regenerating Farms and Gardens.”  Their last 
class assignment was a composition, “How I 
Would Improve My Acre of Neglected Land on a 
Shoestring Budget.”  Is this not real life—
improving land with little cash? The last class 
event was a locally grown meal of potato-bar, 
dewberry cobbler, and hand cranked ice-cream 
made with food from our greenhouse and 
ingredients contributed by our soils committee. 
Who says you can’t raise your own local food?

Did the students learn anything? One mother 
said, “What are you teaching in that class? My 
son is requiring me to stop for road kill to 
retrieve it for his compost pile.” Another son has 
assumed the management of his family’s garden, 
including a compost heap to improve the soil. A 
committee member bought a no-till pasture seed 
drill and started a custom business drilling cover 
crops. He did hundreds of acres last year (2019). 
He found the seed company in the back of 
Regenerating Farms and Gardens. 

I asked my students one day during soil class, 
“Where did the seeds come from for this year’s 
garden?” The reply was, “We buy ours from a 
seed catalog.” “Really, where did the seed 
company get the seeds?” The student did not 
know. Do you? 

The correct answer is “from last year’s crop.” 
When is the last time you thought about that? 
How many other life functions have we become 
disconnected from? This book seeks to instruct 
on basic life cycles and functions that undergird 
an agrarian lifestyle. The book is arranged in 
logical sequence with exercises interspersed 
making it ideal for use in a classroom setting. 
But you will also want a personal copy to carry 
to the field for reference. Here is a wealth of 
practical knowledge covering many aspects of 
soil and animal stewardship. This book will 
change your perspective.  Implementing these 
truths should profit your bottom line, and may 
be a key factor in keeping the family farm or at 
least the family garden alive and well.

- Ernest E Eshbach  Kemp, Texas
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Introduction

This book is about . . . 

Agronomy . . . 

. . . [uh GRON uh me] is the study and activity of 
growing and using plants. 

Knowledge is information.

Wisdom is how to use information.

Regenerate is to build up and make alive again.

Increasing one’s knowledge of agronomy and then 
learning the wisdom of how to use it will equip a 
farmer or gardener to make better, careful choices. 
That’s why this information is so important. This is 
just as important to someone growing a few 
flowers in a planter box as it is to someone who 
farms a thousand acres. The principles are the 
same.
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Unit 1  The Gift Of Soil

The world as we know it, was created with 
intelligent design. From the beginning, man was 
given the mandate to be stewards of the earth. A 
steward is someone who manages something for 
someone else as a caretaker. How well we take care 
of this responsibility will have a great impact on 
the environment we make for ourselves and our 
posterity [future generations or the descendants of 
a person].

Understanding a problem is the first step toward 
bringing corrective steps. The ever increasing 
struggles farmers and gardeners have with 
agronomic activities is testament that something is 
wrong. Direction needs to change.

Understanding what factors influence agronomy is 
next. Learning how these things were created to 
work together can help us become better stewards. 
Man has no influence over some factors such as 
climate. It is important to know how climate 
interacts with agronomy so he doesn’t become an 
adversary to it. These aspects need to be 
understood so man can work with nature. Man can 
influence fertility so it is important to know what 
the best ways are to regenerate the soil. 
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Chapter 1  The Dilemma 

1.1  A Fertile Land Becomes Barren

When the first settlers came to the shores of 
North America, the land was covered with thick 
forests. Wildlife was abundant. The skies were 
darkened when great flocks of birds took to the 
air. It has been said that a squirrel would not 
have had a problem traveling through the trees 
from the east coast to the Mississippi River. 

When the forests were first cleared in this 
country, they were “slashed and burned.” Fine 
crops were raised for years until eventually the 

soil would hardly grow anything. The farmers 
moved farther west to repeat the process or gave 
up farming and moved to the cities. The fertility 
was mined out of the soil and then abandoned. 
This left great expanses of once fertile farm land 
neglected and exposed.

The prairies were used in much the same way. 
Settlers would plow the thick sod and reap good 
yielding crops for several years. When the soil 
fertility was depleted, they moved to new 
locations rather than regenerating the soil. 

The Great Plains were covered in tall grass with 
tree lines along the river bottoms before man’s 

intervention with tillage. 
When settlers built open 
wells, they dug through 
topsoil an average of six 
feet deep.

The pioneers told stories 
of how a man traveling 
across the prairie could 
become lost very easily in 
the tall grass. Archived 
[historical records 
providing information] 
descriptions of prairie 
grass described it as 
reaching to a man’s eyes 
when riding a horse. Some 
settlers moving west 
would gaze out across the 
tall, waving and flowing 
sea of grass and become 
seasick.

Large herds of buffalo 
migrated over these 
grasslands in huge 
numbers, grazing the most 
nutritious parts of the 
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grass, and trampling in the rest with their 
hooves. They left their excrement on the 
flattened mass of residue [the part that is left]. It 
is estimated that there were 60 million buffalo 
roaming the prairies in the early 1800’s. Much of 

the prairie was only grazed once 
during the annual migration of 
these herds. After the buffalo 
grazed an area and left, the grass 
grew back better than ever. It had 
a long rest period. It became tall 
and lush again. This cycle 
repeated itself year after year. 
Where has all the grass gone?

When fields are left bare, the wind 
picks up dust. This is fertile topsoil leaving its 
home forever. This occurred on a large scale 
during the Dust Bowl days in the 1930’s when 
the whole sky was blacked out sometimes 
because of all the soil the wind carried away. 

At the height of the Dust Bowl in 1934, it was 
estimated that three billion pounds of topsoil 
was blown away per year. It drifted around 
buildings, buried fences, farm machinery, and 
other natural obstacles much like snow drifts 

will during a snow storm. This happened over 
wide areas of the Great Plains. Such dust storms 
are not unheard of today. The picture of the 
active dust storm was taken on March 17, 2013. 
Have we come full circle?

When plants grow, the plant roots 
leave channels in the ground after 
they are harvested or die. They 
also help keep the soil in place. In 
a healthy soil, microbes are active 
in making the soil more porous. 
This allows water to infiltrate the 
ground whenever it rains, rather 

than running off. Part of a ranch in ND owned 
by Gabe Brown is still native prairie. It has never 
been tilled in any way and there is no water 
runoff unless it rains more than 8” per hour. 

“The nation that destroys its soil, destroys itself.” -
Franklin D Roosevelt

When the rains come and water cannot infiltrate 
the soil, it runs off the land taking the fertile 
topsoil with it. Where did all the topsoil go?
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This picture of a bare field on the Great Plains 
shows where conventional farming has taken us. 
There is no ground cover. The biology in the soil 
is dead, killed by harmful chemicals, excessive 
tillage, burning crop residue, or died from lack 
of food. The soil is naked, hungry, thirsty and 

running a fever. Rain will 
not infiltrate the tight soil 
but erodes it away. The soil 
is hot making it difficult for 
any microbial or plant life to 
get established again. Where 
has all the biology gone?

The pictures below show 
what happens when rain 
cannot infiltrate the soil. 
Does a swollen muddy river 
that overflows its banks and 

flood the surrounding landscape tell us that 
when rain hits the ground, too much of it flows 
horizontally instead of soaking into the soil?

Farmers in a certain county in the Midwest were 
taught for years that the soil is only an anchor 
for the roots of plants and that crops need to be 
fed with fertilizers so there could be a decent 
yield. After several years of this practice, farmers 
realized that ever increasing amounts of 
fertilizers were needed to produce the same 
yields. The ground became progressively harder. 
Raindrops hit bare soil with detrimental force 
because there was no cover to soften the blow. 
More aggressive tillage was needed to prepare 
the soil for planting. If there were not regular, 
consistent rain events, the crop became stressed 
much quicker.
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In the same county, a keen observer writes: “In 
1913, our county experienced a flood of epic 
proportions with heavy rains over several days. 
This was a rare occurrence and many area 
residents had never seen such flooding ever in 
their lifetime. In 1931, our county held the 
county fair for the first time outside of our town 
on bottom land along the river. Buildings were 
erected. Our county fair was held 
at that location for many years. 
But in recent years the location 
has constantly flooded multiple 
times every year. It will flood even 
after just a 1/2” rain event. In 
2016, the fairgrounds were moved 
to higher ground at great expense 
because the river bottom flooded 
an average of a half dozen times a 
year. Could it be that this is 
caused by tight soils in our local 
river’s watershed?” 

If water can’t infiltrate the ground, the water will 
take the easiest route to the ocean. Brown 
muddy looking rivers become rich with soil 
fertility leaving its home forever, never to be 
recovered. It has been estimated that the 
Mississippi River, which drains a large part of 
the Midwest and the Great Plains, dumps 600 
tons of topsoil sediment into the Gulf of Mexico 

every minute. This translates to 
315,360,000 tons of precious 
fertility every year. 

Large underground basins called 
aquifers [a body of porous rock 
which can contain or transmit 
groundwater] retain water as it 
filters down through the soil. Man 
has dug and drilled wells for 
many years to access this fresh 
water. In the last few decades, 

these wells have repeatedly run dry. New wells 
need to be drilled deeper before water is 
reached. The water levels in the aquifers have 
become dangerously low, especially during 
extended droughts. Could it be that more water 
from rainfall used to soak into the ground rather 
than run off to the oceans?

The horizontal arrows show that on bare soil 
with no plants or microbial life, the soil becomes 
tight and hardly allows any water to soak into 
the ground. The vertical arrows show what 
should happen to water when rain falls.
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Water Infiltration Test 

The four pictures shown here are a 
demonstration of water infiltration and runoff. 
The tall jars have holes in the bottom and contain 

about 3” of soil. The one on the left is soil that 
cover crops were planted into for 3 years. The 
one on the right was soil from an adjoining field 
which was farmed conventionally with corn for 
multiple years. 

The food coloring was added so the water flow 
could be seen better. Small cups were perforated 
on the bottom to simulate rain. These were 
placed at the top of each jar and the water for 
both jars was added at the same time. 

After five minutes, the water in the left jar had 
completely filtered through the soil into the catch 
bowl and was not colored brown. Just part of the 
water in the right jar had soaked only half way 
through the soil with none in the catch bowl. 

The picture above is a demonstration of how 
glomalin, a glue like substance excreted by plant 
roots, will build soil tilth [texture of the soil]. 
Both jars were filled with water close to the top. 
A small basket of sorts was formed out of 
hardware cloth and placed near the top of each 
jar. A small clod of dirt from the same fields as 
the previous demo was carefully placed in their 
respective baskets. Within a few minutes the clod 
of soil on the left taken from the conventionally 
farmed field was falling apart and clouding the 
water (think muddy river). The clod of dirt on 
the right taken from the field where cover crops 
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were used was holding together nicely with no 
clouding. 

The next two pictures are a demonstration to 
show how water from rain will either infiltrate 
through the soil or run off the surface. The two 
bottomless steel pans were used to collect soil 
samples in adjoining fields. The pan on the left 
contained soil from a conventional field and the 
pan on the right contained soil from a field that 
cover crops were rotated with cash crops for 5 
years. Cups with perforated bottoms to simulate 
rain were set at the top. 

After the water was added, the water 
ran off the surface of the soil in the far 
left pan. None had soaked through 
the soil into the pan underneath. The 
water from the pan on the near right 
soaked through the soil and landed in 
the catch pan underneath but it was 
still clear. None had run off the 
surface.

1.2  A Remedy Brings Hope

Farmers continue to pay a high price 
for lost soil fertility caused by wind 
and water erosion. Have we not yet 
learned that wind and water will 
carry our precious topsoil away if we 
don’t keep the soil covered? 

This dilemma has eventual serious 
consequences if it isn’t reversed. It is 
evident that this problem is 
widespread in many places today. We 
hope you are wondering what can be 
done to regenerate the soil to its 
former productivity. Almost every 
problem contains the seed to its own 
solution. Perhaps the solution to the 
problem is how we answer the 

following questions:

How can the precious soil I have, be kept stable 
on my farm? 

How can I prevent it from being blown away or 
washed off to the oceans? 

A better question would be, “How much rain 
and soil can you keep on your land?” 

Can the process to return the soil to its former 
fertile state be sustainable [will it pay the bills 
while I’m doing it]? 
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How can the soil I have, be regenerated so it 
produces good crops again like the settlers 
experienced on the prairies? 

We intend to help you answer each of those 
questions and many more.

Malabar Farm

The story of Malabar Farm gives a glimmer of 
hope for answers. Louis Bromfield, a famed 
author during the 40’s and 50’s, wrote in his 
book “Pleasant Valley” that with proper 
management of crop and pasture land on his 

!
Malabar Farm, the rains started to soak into the 
ground instead of running off. After a time, the 
creeks and springs began to flow again that had 
dried up years before. The rivers ran with clear 
water. His Malabar Farm, now a state park near 
Mansfield OH, is still a testament of his 
contribution to agriculture. 

His farm plan stated that . . . “there was to be  
a whole program of green manures, the clovers 

and other legumes, rye and ryegrass to  
be plowed under to restore both nitrogen and 
humus to the tired, worn-out soil. And there was 
the question of lime and phosphorous and 
potassium and other minerals and trace minerals 
which had been leached out by erosion and 
removed by ‘greedy’ farming of the land--all 
these minerals without which plant life remain 
sickly and feeble and animals which fed upon it, 
small boned and anemic.” 

Malabar Farm operated on two mantras, namely 
that nothing would be done that other farmers 
couldn’t also do to restore their “mined out” soil 
to self sustaining productivity again and the 
other was that nothing would be sold off the 
farm that couldn’t walk off by itself. 

Louis was on a mission to prove that worn  
out farms could become fertile and productive 
again and he intended to write about it. His farm 
became the most famous farm in the whole 
world in its time. Visitors from all over the world 
knocked on his door curious to learn how he 
accomplished what most people believed was 
impossible. He set aside days when the public 
was invited for a tour of the farm. On one 
Successful Farming Day hosted at Malabar, 2500 
farmers were expected for the afternoon 
demonstration on how a rapid formation of 
topsoil had been achieved. By the evening of the 
next day, most of the 8,000 farmers were 
traveling back to their homes again from the 27 
different states they had come from. 

Lessons From The Buffalo

There are others who are in the process of 
successfully regenerating their farms. Several of 
their stories are found in the cover crop section. 
The most important thing you can learn from 
this book is to learn the lesson of the buffalo. 
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What the buffalo did is the same process used by 
farmers of today who successfully regenerate the 
soil. Whether you have a small garden plot or a 
large farm, you can make a difference by using 
this same process. 

In recent years, blow sand deserts from various 
parts of the world have been turned into 
productive farming areas growing potatoes, 
tomatoes, corn, strawberries, beans, melons, 
onions, garlic, and all kinds of other vegetables 
in just six months. Deserts are being turned into 
thick green forests in only a few year’s time. 
Methods have been developed so that the 
process is more economical than conventional 
reclamation [the process of taking something 
back] methods. 

!
Turning depleted soils which grow poor crops 
into a land of abundance is much easier than 
turning a desert of blow sand into a produce 

farm. The land where you live may not be as 
barren as some that are illustrated here but it 
always takes effort to keep a soil from becoming 
depleted and run down. The picture of the corn 
is an all to common sight today. Germination is 

poor and the crop becomes 
stressed even after one 
week of no rain. The 
principles to achieving a 
productive soil are the same 
everywhere and it all 
begins in the soil . . . 

1.0  Section Review

1. Define agronomy, knowledge, wisdom, 
regenerate, steward, posterity, archive, 
residue, aquifers, glomalin, tilth, reclamation.

2. Describe what happened to the prairies 
when herds of buffalo migrated through an 
area.

Bringing The Dilemma Together

Farmers and gardeners that are successfully 
regenerating the soil are using animals and crops 
similar to what the buffalo migrations 
accomplished. This is a very important lesson so 
learn to recognize the process. Later it will be 
explained what that process is in much more 
detail and how the soil can become very fertile.
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