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PREFACE

This is a completely rewritten and
expanded revision of the book entitled
Hybrid Maize Breeding and Seed Produc-
tton published in 1958 by the Food and Ag-
riculture Organization of the United Na-
tions, Rome, and available in English,
French, Spanish, and Polish editions. Cur-
rent editions have been used-in at least 86
countries throughout the world.

The original book evolved from a course
in the breeding and genetics of corn taught
by the author at the University of Illinois to
advanced undergraduates, graduate stu-
dents, and professional workers from many
countries. The revised book should be
of value to sctentists, students, seedsmen,
corn producers, industry, and the general
public.

Corn is the most important plant native
to America. The United States produces
about 44 percent of the world crop;
however, the corn crop is international in
importance and hybrid corn has revolu-
tionized world agriculture. This crop
usually is grown on more than 100 million
hectares each year, with a production of
about 250 million metric tons. More is
known about the genetics of corn than of
any other economic plant or animal, and
the plant is especially well suited for genetic
research and improvement.

Corn has hundreds of uses. It is used pri-
marily as a food for humans in some areas
of the world, in contrast to the United
States where about 85 percent of the crop is
fed to livestock. Corn provides the United
States with more food than any other cereal
crop. It also yields more industrial products
than any other grain; four industrial users
include mixed feed manufacturers, dry
process millers, wet processors, and distill-
ing and fermentation industries.

The origin of corn is lost in antiquity.
Archaeological and geological excavations
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and measures of radioactive decay of old ears of corn found in caves indicate
that the plant must have originated at least 5000 years ago. The place of origin
probably was Mexico, Central America, or the southwestern United States.
Mutation, natural selection, and mass selection by the American Indian
gradually transformed wild corn into a plant worthy of domestication.

Corn improvement in the United States evolved from simple mass selection
used by the Indians and early white settlers to the application of genetic prin-
ciples and utilization of ‘“heterosis.” The importance and employment of
heterosis depend on increased yields, the acquisition of other desired agronomic
characters, ease of hybridization, and a low cost of seed production. The corn
plant meets these qualifications in an unusual manner to produce hybrids
among inbred lines.

Breeding systems involve line development, line improvement, population
improvement, and cross improvement. Modern corn breeders must recognize
the importance of germ plasm for both immediate and future use. The develop-
ment and intelligent evaluation of inbred lines is a laborious and complex
procedure.

Corn researchers must incorporate many desirable characteristics into
modern hybrids. Very important traits include high yields, proper maturity,
and excellent standability. Fortunately corn is extremely variable and, con-
sequently, workers are able to obtain plants and ears suitable for special pur-
poses and uses, including food for humans, feed for animals, and materials for
industry. Sweet corn is a popular green vegetable; popcorn is used for popping
and conlfections; waxy corn provides specialty products. Special effort is being
devoted to more and better quality protein for improved nutrition; oil for in-
dustry and high energy feed; as well as amylose for plastics, cellophanes, films
and other products.

Development and evaluation of hybrids or composites are continuing and
complex objectives. Several kinds of hybrids are possible, depending on the
number and arrangement of parental inbred lines. Performance trials require
the use of modern experimental designs, statistical methods, and electronic
equipment.

Desirable production practices must go hand in hand with adapted corn hy-
brids. Food for plants is just as necessary as food for humans and animals. De-
sirable hybrids can achieve their fullest potential only when they are grown on
soils well supplied with balanced amounts of plant food. Resistance and
tolerance to heavy plant populations, cold, heat, drought, insects, and diseases
must be bred into hybrids.

Use of hybrid corn has resulted in the development of a new enterprise: the
production, processing, sale and distribution of hybrid seed. Production of these
businesses varies from a few hundred bushels of seed to many thousands of
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bushels (quintals) per year. Millions of dollars are invested in land, personnel,
plants, and equipment to produce, process, sell, and distribute this seed.
Chapters in this book have been devoted to training seed technologists; produc-
tion of seed; planning an efficient processing plant; harvesting, processing, and
storage of seed; marketing; foundation seed stock organizations and seed certifi-
cation; and policies and legislation.

I greatly appreciate the assistance provided by Mrs. Janice T. Small of the
Agronomy Department of the University of Illinois. Grateful thanks are
expressed to my wife, Mabel H. Jugenheimer, for encouragement, and to Mrs.
L. Elaine Appie for her fine secretarial assistance.

English, French, and Spanish editions of the original book were published by
the Food and Agriculture Organization of the United Nations. Special ac-
knowledgment is due the FAO of UN. for use of material from the first
editions. The Polish edition was published by Dr. Jan Bojanowski in Warsaw
in 1964.

Encouragement and many fine comments and suggestions for improvement
of the manuscript were received from the following prominent authorities
representing government, universities and seed organizations:

J. M. Airy, Consultant in Agriculture, Des Muoines, [A; L. F. Bauman, Prof.
of Genetics, Purdue U.; W. Lafayette, IN; W. L. Brown, Pres., Pioneer Hi-
Bred, Int., Inc., Des Moines, 1A; H. D. Bunch, Dir., Int. Prog., Mississippi
State U., Mississippi State, MS; S. G. Carmer, Prof. of Biometry, U. of
Hlinois, Urbana, 1L; E. H. Dollinger, Prof. of Agron., Ohio Agr. Res. Center,
Wooster, OH; D. N. Duvick, Dir. of Res., Pioneer Hi-Bred Int., Inc.,
Johnston, IA; W. T. Federer, Prof. of Biol. Statistics, Cornell U., Ithaca, NY;
C. O. Gardner, Prof. of Agron., U. of Nebraska, Lincoln, NB; C. O. Grogan,
Prof. of Corn Breeding, Cornell U., Ithaca, NY; C. B. Henderson, Mgr., Res.
& Prod., Ill. Foundation Seeds, Champaign, IL; E. M. Hughes, Pres., Board
of Trustees, U. of Illinois, Urbana, IL; F. S. Ingersoll, Gen. Mgr., Ill. Foun-
dation Seeds, Champaign, IL; G. E. Inglett, Chief, Cereal Prop. Lab, U.S.
Dept. of Agr., Peoria, IL; M. T. Jenkins, Corn Res. Admin. (Ret.), Medford,
OR; A. G. Law, Prof. of Agron. & Soils, Wasnington State U., Pullman, WA;
J. H. Lonnquist, Prof. of Corn Breeding, U. of Wisconsin, Madison, WI; W.
D. Pardee, Prof. of Plant Breeding, Cornell U., Ithaca, NY; H. B. Petty, Prof.
of Insect Control, U. of Illincis, Urbana, 1L; R. W. Phillips, Dir., Int. Org.
Affairs, U.S. Dept. of Agr., Washington, D.C.; Herb Plambeck, Asst. to Sec.,
U.S. Dept. of Agr., Washington, DC; L. P. Reitz, Staff Scientist, Cereals, U.S.
Dept. of Agr., Beltsville, MD; M. M. Rhoades, Prof. (Emer.), Botany Dept.,
Indiana U., Bloomington, IN; E. H. Rinke, Dir. of Plant Breeding, Northrup
King & Co., Minneapolis, MN; E. C. Rossman, Prof. of Pl. Br. & Gen.,
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Michigan State U., E. Lansing, MI; W. O. Scott, Prof. of Crops Ext., U. of
Illinois, Urbana, IL; M. C. Shurtleff, Prof. of Fruit & Veg. Diseases, U. of
Illinois, Urbana, IL; Leon Steele, V Pres. & Dir. of Res., Funk Seeds Int.,
Bloomington, IL; M. L. Vineyard, V Pres. & Dir. of Res., Moews Seed Co.,
Granville, IL; H. Wright, Mgr. Quality Control, DeKalb Agr. Res., DeKalb,
IL; M. S. Zuber, Res. Agronomist, U. S. Dept. of Agr., Columbia, MO.

I accept the final responsibility for the manuscript.

RosERT W. JUGENHEIMER

Urbana-Champaign, Iliinois
July 1975



CONVERSION FACTORS FOR ENGLISH AND METRIC UNITS

To convert To convert
column 1 column 2
into column 2, Column 1 Column 2 into column 1,
multiply by multiply by
Length
0.621 kilometer, km mile, mi 1.609
1.094 meter, m yard, yd 0.914
0.394 centimeter, cm inch, in 2.540
Area
0.386 kilometer?, km? mile?, mi” 2.590
247.1 kilometer?®, km?® acre, acre 0.00405
2.471 hectare, ha acre. acre 0.405
Volume
0.00973 meter?, m? acre-inch 102.8
3.532 hectoliter, hl cubic foot, [t 0.2832
2.838 hectoliter, hl bushel, bu 0.352
0.0284 liter bushel, bu 35.24
1.057 liter quart (liquid), qt 0.946
Mass
1.102 ton {metric) ton (English) 0.9072
220.5 quintal, q pound, lb 0.00454
2.205 kilogram, kg pound, lb 0.454
0.0353 gram, g ounce {avdp), oz 28.35
Yield or Rate
0.446 ton (metric)/hectare  ton (English)/acre 2.242
0.892 kg/ha Ib/acre 1.12
0.892 quintal /hectare hundredweight/acre 1.12
Pressure
14.22 kg/cm? Ib/inch?, psi 0.0703
0.968 kg /cm? atmospheres, atm 1.033
0.9807 kg /cm? bar 1.0197
Temperature
9 ) ) 5
- C + 32 Celsius, C Fahrenheit, F — (F-32)
5 _17.8° 0° )
0° 32°
20° 68°
100° 212°

American Society of Agronomy
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