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~ Preface

AgriScience Discovery is a brand new book. It is intended to open the wide
world of agriculture to middle school students. The authors have used many
sources of information in designing and writing this book. The major goal
was to have the content and presentation appropriate for the intended audi-
ence.

The content of the book was selected based on the state curricula and
standards now available. The undergirding principle was to have a book that
would serve as a foundation for future courses. The book is also intended to
serve a wide range of audiences in terms of student backgrounds and school
instructional situations. Agriculture is interpreted quite broadly. It includes,
among other areas, horticulture, wildlife, forestry, animals, plants, natural
resources, agribusiness, and the environment.

The book has 5 parts and 30 chapters. Each chapter has unique features.
The chapters can be used in almost any sequence, though Chapter 1 should
likely be the first taught. Overall, each chapter can provide about one week
of instruction. In some cases, a chapter may take less than a week; in other
cases, a chapter may require more than a week for coverage. This means that
the book is quite flexible. It can make important contributions to student
learning in a wide range of middle school situations, such as 6-week, 9-week,
or 18-week instructional blocks. It can also be used in 36-week instructional
situations.

Each chapter is organized to meet the needs of quality teaching and learn-
ing. The chapter begins with a list of objectives and a list of terms for the
chapter. These are followed by motivational paragraphs and a high-interest
photograph. The content of each chapter is sequenced according to the
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objectives. Many images have been used to promote high student appeal.
The end of each chapter has a reviewing section of main ideas and questions.
This is followed by evaluating and exploring sections. Each chapter has at
least one “discovering” activity. This usually focuses on an experiment and is
intended to allow the application of chapter content.

This book has been prepared with input from many sources. Of course,
teacher input has been very important. Discussions with students have also
provided valuable ideas for content and treatment.

Wonderful color and exciting designs make this book highly appealing.
Every beginning student in a middle school agriculture class should be using
this book. If not, the student may not be receiving what he or she should be
getting out of enrollment in agriculture.

The excitement is building! Go ahead and begin the process of learning
and teaching about agriculture.

vi



Acknowledgments

Writing a book such as this uses the talents of many people. Without the
help of these people, this book would not have come about. The authors wish
to recognize several individuals who have provided valuable assistance.

The middle school teachers who reviewed the outline and the content of
the book are acknowledged here. They have a highly valuable role in assur-
ing that the book does what it is supposed to do and is useful in instructional
situations. Some of these individuals also field tested the contents of the
book with students in their classes. The reviewers were:

® Karen Hamilton, Rogers Middle School, Riverview, Florida

® Hoover Kynard, Evergreen Junior High School, Evergreen, Alabama
® Tom Farrish, Ransom Middle School, Cantonment, Florida

® Dennis Deaton, Cherokee High School, Cherokee, Alabama

® Wayne Worley, Redland Middle School, Homestead, Florida

Other agricultural educators providing important input were:

® Nyree Washington, Florida

® Doak Stewart, Texas

® James Barbee, Texas

® Jeremy Bradley, North Carolina
® Steve Chumbley, Texas

® David Frazier, Texas




® Wayne Randall, Georgia

® Kevin Fochs, Montana

® Melinda Elvidge, Illinois

® Lynn Martindale, California
® Mary Beth Hearn, California

® Megan Cox, Arizona

The authors also appreciate the help of many other individuals, associa-
tions, agribusinesses, schools, and agencies. Many of these provided photo-
graphs that were used to enrich the book. The National FFA Organization is
acknowledged for its important role in providing images and other assis-
tance. The California FFA also provided a number of useful images.

Others acknowledged include Cindy Williams and Tracy Westrom, of
Piedmont College. Student models in Newton and Carthage, Mississippi;
Peoria, Arizona; Lemore, California; Smyrna, Delaware; Carnesville, Geor-
gia; Derby, New Hampshire; Forest City, North Carolina; and several
schools in Illinois are acknowledged for their assistance.

Special appreciation goes to the staff of the Center for Agricultural and
Environmental Research and Training, Inc., Danville, Illinois, and of
Prentice Hall, Upper Saddle River, New Jersey. Individuals acknowledged
here include Ronald L. McDaniel, Kim Romine, Rita Lange, Bob Hofmann,
and Dan Pentony. The support and encouragement of Vernie L. Thomas is
also gratefully acknowledged.



Why Is Agriculture Important? . ... .. ... 8
How Has Agriculture Changed? ... ... ... .. ... ... ....... 10
What Is the Role of Systems2 . . . ... ... ... ... ... .. ... ... ... 13

What Is a Natural Resource?. . ... ... ... .. ... ... ... ....... 18
What Are the Kinds of Natural Resourcese . ... ................. 18
What Products Do We Get from Natural Resources? . .. ........... 21
How Can Natural Resources Be Conserved? .. ................. 23
How Do Natural Resources Relate to the Environmente . ... ... ... .. 24

PART TWO: OUR USE OF SCIENCE

3

Scienceand Technology . ...........c0ivveiennee...28

What Are the Areas of Science2. . . ... ... 31




How Is Biotechnology Important2. . ... ... ... ... ... ... ...... 36
What Are the Roles of Computers in Agriculture? .. .............. 37
Research...............cciienn. samave s & awnn v s Bl
What Is Researche . ... ... ... ... . 44
What Is the Scientific Method2. . . ... ........ .. ... ... ... .... 45
How Are Mathematics and Measurement Used in Research? . ... .. .. 51
PIEIAES < s 0o w5 s 5 sis ve mims 06 50 Hoie €% 56 & 05 6w S ¥ B4 505 0A 56
How Are Plants Important? .. ... ... .. 58
What Are the Types of Plants2 . . ... ... ... .. ... ............ 61
How Do Plants Growe s c: wssssssnisssssassmisasinesomsns 65
How Do Plants Reproduce?. . .. ... ... .. ... ... . ... . ..... 68

BNIMalss o s ccienvv i oos oo sme an s6 sos it 665 anasvessic T2

Why Are Animals Important2 . . ... ... 74
What Are the Major Animal Groups2. . . . ... ... 76
How Do Animals Grow? . . . . .. ... . . 78
How Are Animals Raised? . . ... ... . ... . i 80
What Is Well-Being2 . . . ... ... 82
Mechanical Technology. . ............. Ve ENe e R s 84
What Is Mechanical Technology? What Areas Are Included? . . ... ... 86
What Tools and Equipment Are Used in Agriculture2. ... .......... 88
What Wood Materials and Fasteners Are Used2 . .. .............. 95
How Is a Project Planned2. . . ... .. ... ... ... ... ... ... ...... 98
ChemicalTechnology ............ciiiiiiiiiienenns 102
What Is Chemical Technology? . . .. ........... ... ... ... ..... 104
What Are Some Common Chemical Elements2 Why Are

They Important? . . . ... ... 105
What Are Compounds? Mixtures? . ... ...... .. ... 107
Why Are Chemical Reactions Important? ... ....... ... ... ..... 109
How Is Chemical Technology Used in Agriculture2 .. ............ 111

X



PART THREE: OUR NEEDS

13

14

What Are the Major Parts of the Agribusiness Sectore . . ... ... .. .. 120
What Is Commercial Agriculture? Self-sufficient Agriculture? .. ... .. 122
How Is Entrepreneurship a Part of Agriculture? .. ............... 123
Production Agriculture .. ........ciiiiiiiiiennnnnnn 128
Where Do Our Food and Fiber Begin2 . ..................... 130
Why Is Production Agriculture Importante . . ... ... ... .. ... .. 132
What Are the Major Areas of Production Agriculture? . ... ... ... .. 134
How Is Regional Specialization Importante . . .. ................ 138
Suppliesand Services. . . .. ..ottt nnan 144
What Are the Major Areas of Supplies and Services? . ... ... ...... 146
What Supplies and Services Are Used with Plants2. . . ............ 147
What Supplies and Services Are Used with Animalse . . ........... 151
What Power and Equipment Are Used?2 ... ................... 155
Linking Producers and Consumers................... 160
What Is Free Enterprise? . . .. ... ... .. ... ... 162
What Is Marketing? Market Price? . .. ....................... 163
What Are the Functions in Marketing? .. ..................... 165
What Are Some Ways of Marketing? . ....................... 168
Food Processing ........cceeiieeneenncecnnennnans 172
What Is Food Processing? . . ... ... 174
Why Is Preservation Important? . ... ... ... ... 176
What Methods of Food Preservation Are Used2. . .. ............. 177
What Is the Importance of Food Safetye . . . ................... 180
Hortficulture. . . . .. ...ttt i ittt ittt nnnnns 186
What Is Horticulture, and What Is the Horticulture Industry2 . . ... . .. 188
What Are the Areas of Horticulture2. . ... .......... ... ... ..... 190
What Conditions Are Needed for Plants to Grow in a Greenhouse? . . 195
How Are Plants Maintained? . . ... ... ... . ... ... ... 196



16

FOrestry. o ocsosssasssosnsesvononsussnsesesensesns 200
What Is Forestry2 . . . ..o 202
What Are Forest Products? . ... .. ... .. i 203
What Is Forest Management? . ... ....... .. ... 206
What Forestry Measurements Are Used2. . . . .................. 208
How Are Trees Identified? . . ... ... . ... ... ... ... ...... 210
How Are Trees Planted? . . . ... ... ... .. ... .. ... ......... 212
SOIEIY sovcsvnsvassvsnnssnarsvssamossners ne nnE o 216
What lsSolety? ...cv vusiovisassmsssassmssssinsrsmssms 218
Where Are Hazards Found? .. ......... ... ... ... ... ....... 219
How 15 Séifety Promoted® « .. co:vscvmecamsenssosssnsnessss 221
What Personal Protective Equipment IsUsed2. . ................ 222

PART FOUR: OUR ENVIRONMENT

U7 TheEnvironment...........cciiiiiiieenennnnnnanns
What Is the Environment? Why Is It Important? . ... ............. 232
What Is the Role of Ecology2. . .. ...... ... ... ... ... ....... 235
How Are Conservation and Sustainability Importante. . .. ......... 237
How Is the Environment Damaged? . . . ... ... ... ... 238
Pollufion . cscvvessovisnssssisassisassinisansosans 244
What Is Pollution? .. ... ... . .. .. 246
What Are the Major Kinds of Pollution? ... ... ... ... ... ... 247
What Are Point Source and Nonpoint Source Pollution? ... ... .. .. 254
What Can We Do to Prevent Pollution? . .. ................... 256
Waste DisposSal .« cossvscscssanssnssacnsensnsnsses 260
What Are the Kinds of Wastes? . .. ....... ... ... ... ........ 262
What Ways Are Used to Dispose of Wastes2. . .. ............... 265
What Problems May Arise in Waste Disposal2. ... .............. 268
SoilConservation . ..........cciiiiiiiinrnennnnnns 272
Why Is Soil Important? . ... ... 274
How Is Soil Formed?2. . ... ... ... . . . . . . . 275
How IsiSoll Lost® ... cw eomcsmmsadsssssmesasmss svinsssstss 280



21

23

24

What Are the Ways of Preventing Soil Loss2 . .. ................ 282
WaterConservation . ........cciiiiieenrencenennns 286
What Is the Nature of Water? . .. .............. ... ......... 288
How Is Water Importante . ... ... ... ... 290
What Are the Kinds of Water Based on Salt Content? . ... ........ 292
What Water Conservation Practices Are Used2 . . .. ............. 295
AirQuality. . . . ...ttt iiii ittt teeenesesnsnnnnns 300
What Is Aire . . ... 302
What Materials Are inthe Aire. . . ... ... ... .. ... . ... ... ... 302
What Are the Effects of Air Pollution2 . . .. .................... 305
What Can We Do to Prevent Air Pollution2. . .. ................ 308
Wildlife . .....ciiiiiiiiiintereeeceaenncscnannens 312
What Are the Kinds of Wildlife2 . . .. ........................ 314
How Is Wildlife Endangered?. . ... ... ... ... ... .. ....... 316
How Is Wildlife Protected2. . . . . ....... .. ... ... ... ......... 318
How Is Wildlife Enjoyed2. . ... ... ... ... .. . ... . . . ... 322
Recyclingand Compeosting ... .......cciiviiinnnenns 328
What Is Recycling? Composting2. .. ... ... ... 330
What Can Be Recycled? . ... .. ... .. . . . . 332
How Are Materials Composted? ... ......... ... ... ....... 335

PART FIVE: OUR LIVES

26

Identifying Careerinterests . .. .........cciiivnnnnn. 340
What Is a Career? Occupation? Job? ... .................... 342
What Is a Career Pathway2 . . ... ... ... 343
What Does It Take to Be Successfule ... ..................... 347
What Is Needed to Entera Career? . . .. ..................... 350
Agricultural Education ..............cciiiiiiinnnn. 356
What Is Agricultural Education? What Are lts Components2. .. ... .. 358
What Are the Benefits of Agricultural Education?. . .. ............ 362



How Is Agricultural Education Organized? . ... ................ 366

27 SupervisedEXperience ..........ccceeeeeuneccccnnns 370
What Is Supervised Experience? Why Is It Importante . . ... ........ 372

What Are the Benefits of Supervised Experience?. ... ............ 373

What Are the Kinds of Supervised Experience? ... .............. 376

How Is Experience Planned? . . .. ... ... ... ... ... ........ 378

p 1 - S = 7 N 384
What Are the Purposes and the Nature of FFA2. . ... ... ... ... ... 386

What Are the Benefits of FFA2 . . . .. ... ... ... ... ... ... ..... 390

What Are the Kinds and Degrees of FFA Membership2 .. ... ... ... 392

What Are the Major FFA Programs2. . ... ... ... ... ..... 395

How Is FFA Organized? . ... ... ... . . . . ... .. .. 399

29 Personal, Citizenship, and Communication Skills . ...... 404
What Is Human Relations? Why Is It Importante . ... ............ 406

What Is the Importance of Citizenship Skills2. . .. ............... 408

What Is the Role of Communication?. .. ..................... 410

S0 PersonalWell-Being. .......cooiiiinnnnnenenennnnn 416
What Is Well-Being? Health? Lifestyle2. . .. ................... 418

How Do We Promote Good Health? ... ..................... 420

What Is the Importance of Physical Activitye ... ................ 423
GOIOSSONY : oo s s wssnsaenvsssisnsiasssvasnnsssssndsansadsans 428
Bibliography . . . . . .. 438
Index . ... .. 440



PART ONE




Y | RS ¢ e

The importance
of AgricuBiure

gl OBJECTIVES |y

This chapter tells about the meaning and importance of agriculture. It has the fol-
lowing objectives:
1 Explain the meaning of agriculture.
Describe why agriculture is important.

Discuss how agriculture has changed.

hON

Identify the role of systems in agriculture.

ml  TERms |

agribusiness fiber system
agriculture food technology
clothing forestry tree farm
crop horticulture wood




