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Preface 

The development of superior cultivars of plant species is a challenge that tests 
the ingenuity, patience, and persistence of an individual. Ingenuity is based on 
an appreciation of the scientific principles of genetics, agronomy, horticulture, 
statistics, physiology, and many other disciplines that are an essential part of 
plant breeding. It involves the ability to evaluate an array of alternative methods 
for cultivar development , assess the resources that are available , and develop a 
strategy that is efficient and effective. Patience is required to undertake the 
development of a cultivar, a process that commonly requires 10 years or more . 
Persistence is essential in dealing with the numerous obstacles that must be 
confronted, particularly uncontrollable fluctuations in the weather. 

As a university professor, it has been my privilege to teach young women 
and men who have the ingenuity, patience, and persistence required to be a plant 
breeder. One of my responsibilities has been to help students understand how 
cultivar development actually is carried out, sometimes referred to as the nuts 
and bolts of plant breeding. My colleagues generously shared their experiences 
with me , which made it possible to develop a set of class notes for distribution 
to the students. Those class notes became the foundation for this book. 

The purpose of the book is to provide some assistance in the decision-making 
process that every plant breeder encounters . There are not any plant breeding 
programs that are identical in all respects . Each breeder is faced with unique 
circumstances for which an appropriate strategy of cultivar development must 
be developed. The plant species , resources available, expectations of the em­
ployer, and demands of the marketplace are a few of the factors that contribute 
to the circumstances that are encountered . To develop an effective strategy of 
cultivar development, the breeder must be able to understand the alternative 
methods that could be used and evaluate the genetic improvement that could be 
realized from each method. This book is intended to describe in detail the 
alternative breeding methods and to provide guidelines for the evaluation of their 
advantages and disadvantages under different circumstances . 
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viii PREFACE 

The selection and application of plant breeding methods for the genetic 
improvement of a crop species depends on such factors as the types of cultivars 
that are grown commercially, the type of parental germplasm available, and the 
objectives of cultivar improvement. To help students and other interested people 
understand how plant breeders develop an appropriate strategy of genetic im­
provement , Volume 2 of Principles of Cultivar Development was prepared . In 
that volume, successful plant breeders describe the step-by-step process of cul­
tivar development for the crop series with which they work, discuss alternative 
procedures that are available for each step of the process , and provide examples 
of those methods that have been used most successfully . 

There is considerable emphasis in current plant research on the role of cellular 
and molecular biology in genetic improvement of plant species. The results of 
the research undoubtedly will improve procedures for cultivar development in 
the future . The emphasis in this book has been placed on techniques that actually 
have been used to develop culti vars, however , instead of on future possibilities 
that have yet to be widely adopted by plant breeders . Future opportunities for 
the improvement of plant breeding methods are addressed by the authors of 
individual crop species in Volume 2 of Principles of Cultivar Development. 
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The National Plant 
Germplasm System 

APPENDIX A 

Plant germplasm is the base for productive agriculture. It is the genetic raw material 
required by breeders for the development of new, superior crop varieties that can ensure 
a stable, plentiful supply of food. feed and fiber having desirable qualities. Acquisition, 
preservation, evaluation, and distribution activities of U.S. germplasm resources are 
coordinated by the National Plant Gcrmplasm System (NPGS). 

The NPGS is designed to provide. on a continuing, long-term basis, the plant genetic 
diversity needed by farmers and public and private plant scientists to improve productivity 
of crops and minimize the vulnerability of those crops to biological and environmental 
stresses. Genetic vulnerability of crops comes into play when an out-of-the-ordinary range 
of stresses from diseases. insects, drought , or temperature extremes exceeds the crop's 
range of tolerance or resistance to such factors. The results can vary from noticeable 
yield reduction in localized areas to disastrous crop failures over very large areas. 

Protection from crop losses through control of biological and environmental stresses 
is far more difficult and costly than through increased genetic diversity among varieties 
of a given crop. Therefore, a NPGS objective is to broaden the genetic diversity of a 
crop throughout its production area by having that production come from an array of 
varieties. all productive but each different from the others in its range of tolerance to one 
or more potential stresses. This variety and range can reduce the likelihood of epidemic 
losses. 

The NPGS now maintains over 400,000 accessions of germplasm in the form of seed 
and vegetatively propagated stocks . These accessions are primarily landraces and un­
improved germplasm from foreign sources. A few working collections and the National 
Seed Storage Laboratory (NSSL) also maintain some domestic breeding lines and cul­
tivars. Any of this wide array of genetic diversity is avai lable without charge to any bona 
fide plant scientist in the United States. In addition. material in the NPGS is e~changed 

Reprinted. by permission. from DIVERSITY. Laboratory for Information, Science in Agriculture, Colorado Stale 
University. Fon Collins. CO 80523 . © 1982 by DIVERSITY. All Rights Reserved . 
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470 THE NATIONAL PLANT GERMPLASM SYSTEM 

with countries around the world for germplasm needed by U.S. scientists. In providing 
germplasm to users, domestic or foreign, only a portion of a given accession leaves the 
system. A given accession is never exhausted-it is maintained and increased as necessary . 

New accessions of germplasm are added to the system at the rate of 7000 to 15 ,000 
per year. Approximately 70 to 80 percent of these come through exchange with other 
countries; the rest are acquired directly through foreign and domestic collecting expe­
ditions, and from the user community . 

Ma:iagement of the diffuse system is largely delegated through USDA with the primary 
coordinating function residing with the Assistant to the Deputy Administrator for Germ­
plasm within the Agricultural Research Service (ARS). The NPGS is also a major com­
ponent of an international plant germplasm network and, as such , coordinates its efforts 
with the International Board for Plant Genetic Resources (IBPGR). 

The major activities of the NPGS are acquisition, maintenance, evaluation, and 
enhancement of plant germplasm; research on conservation of genetic diversity ; moni­
toring genetic vulnerability; and information management. These activities are carried 
out at various locations in the U.S . and its territories. In addition to the thousands of 
individual federal, state, and private scientists who do research involving breeding, eval­
uation, and improvement of germplasm, there are four major structural components that 
make up the NPGS. These are ( I) plant introduction facilities and activities; (2) collec­
tions-maintenance and evaluation facilities and activities for the long-term base collec­
tion at the National Seed Storage Laboratory and the various working collections that 
exist in federal , state, and private organizations; (3) an information system used for 
management and operation as well as enhanced communication to scientists regarding 
the location and characteristics of germplasm they may wish to obtain for research 
purposes ; and (4) various advisory groups which represent the federal, state, and private 
organizations in the NPGS and advise on germplasm issues as well as specific crop issues 
and technology. 

As an introduction to the National Plant Germplasm System, these structural com­
ponents and several of their individual units or organizations are described in this over­
view . 

Plant Introduction 

The Plant Introduction Office (PIO) is part of the Plant Genetics and Germplasm Institute 
(PGGI) of USDNARS at Beltsville, Maryland, This office is the focal point for the 
acquisition and exchange of plant germplasm . It catalogs all incoming accessions , assigns 
plant inventory (P.I.) numbers , and distributes P.l. material to maintenance centers or 
curators according to established protocols and priorities. No collections are maintained 
by this office. 

The Plant Taxonomy laboratory (PTL), PGGI , identifies material entering the NPGS 
and provides correct scientific nomenclature . It also plans, expedites, and participates in 
plant exploration. 

The Economic Botany laboratory (EBL), PGGI , undertakes studies to determine the 
geographical and ecological distribution of significant diversity in crop species. 

The Plant Introduction Station at Glenn Dale , Maryland , is also part of the PGGI. 
This station distributes pest-free material of prohibited and post entry quarantine categories 
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of fruits , woody ornamentals , and certain vegetables . It also serves as the Plant Quarantine 
Facility of the USDA Animal and Plant Health Inspection Service (APHIS) . 

The Plant Introduction Station at Miami. Florida . is an integral part of the Subtropical 
Horticultural Research Station of USDA/ARS. This station maintains, evaluates, and 
releases new varieties of mango, jujube, avocado, and other tropical and subtropical fruits 
and provides disease-free maintenance of coffee and cacao. 

The four state/federal Regional Plant Introduction Stations (RPISs) at Geneva, New 
York (NE-9) , Experiment. Georgia (S-9), Ames. Iowa (NC-7), and Pullman , Washington 
(W-6) , each have priority responsibility for maintaining primarily "wild type" and intro­
duced germplasm of many selected crops . The crop responsibility lists may include not 
only crops maintained at the RPIS but also those under other curators at outlying locations 
in the region . Should any of the outlying collections come under any jeopardy, it is the 
responsibility of the Regional Coordinator at the RPIS to take steps that will assure their 
continued safe maintenance . The Coordinators (all are federal) have a national respon­
sibility for each species assigned to them. Some of the major crop responsibilities of each 
station are as follows : 

• Northeastern Regional Plant Introduction Station . Geneva , New York: Perennial 
clover, onion, pea, broccoli , and timothy . 

• Southern Regional Plant Introduction Station. Experiment, Georgia: Cantaloupe, 
cowpea , millet , peanut. sorghum, and pepper. 

• North Central Regional Plant Introduction Station . Ames. Iowa: Alfalfa, com, 
sweet clover, beets, tomato, and cucumber. 

• Western Regional Plant Introduction Station. Pullman. Washington: Bean, cabbage, 
fescue , wheat , grasses. lentils . lelluce, safflower. and chickpeas . 

• State/Federal Interregional Potato Introduction Station (JR-I). Sturgeon Bay, Wis­
consin : Focuses on potato variety development with strong emphasis on germ­
plasm maintenance and upgrading to meet breeders ' needs . It also supports re­
search on methods for effective maintenance of potato germplasm in the form of 
clonal material , either through tuber regeneration or meristem preservation. 

Collections 

The National Seed Storage Laboratory (NSSL) at Fort Collins, Colorado, is a USON 
ARS facility and the nation's only long-term seed storage facili ty. It has been in operation 
since 1958 . The Laboratory maintains plant germplasm as a base collection for the United 
States and is a backup base collection for many crops in support of the global network 
of genetic resources centers. Present categories of stocks in storage include basic plant 
introductions, recently released and obsolete varieties, open-pollinated parental lines , 
genetic stocks. differential host and virus indicator stocks, and type specimens of varieties 
registered under the Plant Variety Protection Act for future reference. 

The NSSL base collection is not intended to meet the day-to-day needs of plant 
breeders and other plant scientists, but rather serves as a reserve stock to prevent loss of 
germplasm and erosion of genetic diversity . Generally, seed samples in the base collection 
are also held in a working collection outside the NSSL and therefore are distributed from 
the NSSL only when unavailable from another source . 

Base collection samples are for indefinite storage with regrowing as infrequently as 
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possible so that genetic changes through repeated seed increases do not occur. However. 
the seed is regrown often enough to prevent loss of viability. The working collections 
are analogous to checking accounts-there to be drawn upon as needed . but not overdrawn . 
The base collection is analogous to a savings account-to be used only when the checking 
account runs out. 

The NSSL 's research is concentrated on determining optimum storage conditions for 
each group of species with similar storage requirements. Seed viability is monitored on 
a regular schedule. The Laboratory has a current inventory of over 200.000 accessions . 

The primary objective of the National Clonal Repositories is to maintain and preserve 
valuable fruit, nut, and other selected crops which arc normally propagated by vegetative 
means and to make such germplasm readily available to plant breeders and other plants­
men. Secondary objectives of the repositories arc to collect . worldwide. accessions of 
valuable germplasm; to evaluate such accessions; and to conduct and encourage appro­
priate research related to improved methods of evaluation. propagation. preservation. 
storage, and distribution of clonal gcrmplasm. Twelve separate clonal repositories are 
planned. Five are now in operation: 

• Corvallis, Oregon: Pears, filberts. hazelnuts . small fruits. hops. and mint. 
• Davis , California: Grapes. stone fruits. and nuts. 
• Miami, Florida : Some subtropical and tropical fruits and sugarcane. 
• Indio, California: Date palm. 
• Mayaguez Institute of Tropical Agriculture (MITA), Mayague:. Puerto Rico: Trop­

ical fruits and industrial crops. 

The USDA Small Grains Collection is located in the Plant Genetics and Germplasm 
Institute (PGGl) at Beltsville. Maryland. This working collection contains some 90,000 
wheat, barley. oats. rice. rye and Aegilops accessions. Annually. over I 00.000 samples 
of these accessions are distributed in response to requests from all parts of the world . 

Working collections are an assemblage of germplasm (genetic resources) maintained 
to meet the day-to-day research needs of breeders. genet icists. pathologists. entomologists . 
cytologists, agronomists. horticulturists. and other users who wish to utilize it for research 
purposes. The curators of working collections provide the primary interface with the user 
community. Requests for seed arc channeled through the curators and seed from domestic 
sources enters the system through the working collections. Working collections include 
foreign acquisition, wild relatives of crop species. acquisitions from the domestic flora 
and domestic cultivars. plus some advanced lines recommended by the NPGS Crop 
Advisory Committees (see p. 475). It is a goal of NPGS that all accessions in working 
collections also be catalogued and maintained in the National Seed Storage Laboratory . 

A curator is an individual who has accepted specific responsibility to physically 
maintain. protect . control access to. and distribute specific plant germplasm. An individual 
curator may be the coordinator of a RPlS or someone independent of the RPlSs but in 
an identifiable curatorial position. 

The curators of these working and base collections agree to maintain the collections 
under good storage conditions and by seed rejuvenation as required. or by protected , 
well-managed plant repositories in the case of clonally propagated species. Curators 
maintain a current inventory of accessions in the collection and agree to make reasonable 
amounts of the germplasm under their care available at no charge to bona fide research 
scientists and institutions. The curator does not have the option of discarding elements 
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of the collection on his own volition. When changes in program, personnel, physical 
facilities, or administrative policy place a collection in jeopardy. it is the curator's re­
sponsibility to notify appropriate officials within the NPGS. 

Another important portion of the NPGS, which falls in the germplasm collection 
category. pertains to the generic and mutant stock centers. These are working collections 
of individual accessions genetically defined by a specific genetic or chromosomal trait 
controlled by a gene at an allele, locus , chromosome, translocation , inversion, and so 
on. The genetic stock centers are an essential underpinning of the research effort, both 
basic and applied, on plants in the United States and throughout the world. These stocks 
have been utilized for research and education in plant breeding , genetics, physiology, 
biochemistry. and molecular genetics. More specifically. advances in knowledge made 
possible by. or at least facilitated by. the existence of these stock centers, have been in 
the areas of: gene function and process of mutation; fine structure of genetic material ; 
behavior and mechanisms of chromosomes; processes of starch biosynthesis ; biosynthesis 
of storage proteins and carotenoids; and existence and properties of migrating genetic 
materials and mutable loci. These genetic and mutant stocks often require specialized 
maintenance procedures . 

Examples of notable genetic stock collections are 

Barley: Over 3000 genetic stocks, maintained by and distributed from the Department 
of Agronomy, Colorado State University. Fort Collins. 

Co11on: About 300 genetic stocks. maintained by and distributed from the Agronomy 
Field Laboratory. Texas A&M University , College Station . 

Oars: Over 200 genetic stocks . maintained by and distributed from the Small Grains 
Collection. ARS. Beltsville, Maryland. 

Peas: 5000 single mutants. genetic stocks, multimarker lines, linked genes, main­
tained by and distributed from the Department of Seed and Vegetable Sciences. 
New York State Agricultural Experiment Station. Geneva. 

Corn: About 51 .000 different genotypes , in addition to translocations and other 
chromosome or cytological stocks. are maintained and distributed from the Maize 
Genetics Cooperation Stock Center. Department of Agronomy, University of 
Illinois. Urbana. 

Tomatoes: 1700 genetic and chromosomal stocks of Lycopersicon esculenrum and 
related species. maintained by and distributed from the Department of Vegetable 
Crops. University of California. 

Wheat: 600 genetic stocks. maintained by and distributed from ARS scientists at the 
University of Missouri. Columbia . 

Information System 

A feasibility study was conducted during 1976-77 which investigated and identified the 
need for information management systems in the efficient collection. conservation, dis­
tribution, and utilization of plant germplasm in the National Plant Germplasm System. 

The USDA Science and Education/Agricultural Research Service recogniied the 
critical need for a nationally unified information system to serve the diverse needs of the 
NPGS . A cooperative agreement with the Laboratory for Information Science in Agri-
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culture (LISA) to develop a computer-based information system led to formation of the 
Germplasm Resources Information Project (GRIP). 

Analysis of the diverse needs of the NPGS community, its abundant information 
resources, and the necessary management and use of those resources led to identification 
of two basic groups of information users within the NPGS- those who supply and those 
who demand information. "Suppliers" are those who acquire. maintain . and distribute 
germplasm and data such as curators, and staff of the NSSL and various plant introduction 
stations. The "demand" group is composed of those who use germplasm and data such 
as plant breeders, scientists, and researchers. The needs of both groups were identified 
and small-scale operational prototypes of the system were developed and installed at such 
NPGS sites as the Regional Plant Introduction Stations. Testing and evaluation of these 
prototypes (including consideration of user responses and suggestions) then led to the 
information system's user-oriented design. Among the ways the information system will 
serve the supply side will be by providing mechanisms or tools to register accessions as 
they enter the NPGS, maintain seed inventories , monitor viability of collections, process 
seed orders, exchange information with other "suppliers," and generate summary reports. 
The system will allow the demand side to receive information on accessions (including 
characteristic data and use, and location in the system) as well as requested samples on 
a timely basis. 

The now completed design phase and start of a four-phased implementation will bring 
the transformation of GRIP to GRIN-the Germplasm Resources Information Network­
and continued growth of information management and use in the NPGS . 

The Information Network will include not only computer hardware and software, but 
also people performing specialized tasks, work procedures, and administrative and policy 
functions . GRIN has been designed to accommodate growth of the NPGS and changing 
needs brought about by that growth-including additional information system features 
and more NPGS facilities and users . This flexibility in fulfilling many critical needs is 
the key to GRIN's anticipated success and continued evolution. 

Advisory Groups 

The National Plant Genetic Resources Board (NPGRB) provides policy advice directly 
to the Secretary of Agriculture . The task of the Board is to advise the Secretary on 
problems, needs, and welfare of the nation's plant genetic resources activities as these 
impact the food production system. 

The duties of the National Plant Genetic Resources Board are: ( 1) to inform themselves 
of domestic and international activities to minimize genetic vulnerability of crops; (2) to 
formulate recommended actions and policies on collection, maintenance , and utilization 
of plant genetic resources; (3) to recommend actions to coordinate the plant genetic 
resources plans of several domestic and international organizations; (4) to recommend 
policies to strengthen plant quarantine and pest monitoring activities; and (5) to advise 
on new and innovative approaches to plant improvement. 

The Board meets at least twice each year. Members of the Board are appointed by 
the Secretary. 

The National Plant Germplasm Committee (NPGC). This Committee was established 
on May 20, 1974, when the Agricultural Research Service (ARS) agreed to a restructuring 
of the National Coordinating Committee for New Crops, which had been created in 1949 
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by State Agricultural Experiment Station (SAES) directors. The functions of the NPGC 
are 

• Provide coordination for the research and service efforts of federal , state, and 
industry units engaged in the introduction , preservation, evaluation. and distri­
bution of plant germplasm, through representation of all units' views by Com­
mittee members . 

• Develop policies for the conduct of the national plant germplasm program and for 
its relationships to international plant germplasm programs. 

• Develop research and service proposals and justification for adequate funding of 
regional and national plant gcrmplasm activities . 

• Actively advocate mutually agreed upon proposals with SAES associations and 
USDA agencies . 

• The NPGC forum will also be the principal way in which SAES interests can be 
presented and harmonized with federal interests at a technically informed level. 

The NPGC is chartered to meet at least once each year. 
Each of the four regions (NE-9, NC-7 . S-9 , W-6) has a Regional Technical Committee 

composed of a representative from each State Agricultural Experiment Station in the 
region as well as representatives from Agricultural Research Service and Soil Conservation 
Service and, in some cases , Forest Service and Bureau of Land Management (Department 
of Interior) . Each regional technical committee has an Administrative Advisor who is a 
State Agricultural Experiment Station director. The committees provide technical advice 
to the Regional Plant Introduction Stations and make policy recommendations to the 
National Plant Germplasm Committee. Each committee is represented on the NPGC by 
its respective Administrative Advisor. 

The Crop Advisory Committees represent the germplasm user community and provide 
guidance and coordination to the NPGS . There are currently 13 committees--0ne each 
for alfalfa, barley, beans. corn, cotton, oats, peanuts. peas, potatoes, sorghum , soybeans. 
tomatoes, and wheat. The crop advisory committees are composed of plant scientists 
drawn from the public sector, both the federal and state . as well as from the private 
sector. The curator of each crop serves as a member on his specific crop's committee. 
The crop advisory committee provides both general and specific guidelines. policy and 
work programs, for work and activities in the gcrmplasm management of a specific crop. 

The crop advisory committees have worked on problems regarding exchange of 
information and have developed minimum li sts of descriptors to characterize each crop. 
They have also developed germplasm evaluation plans. Other pertinent issues addressed 
by the committees are 

• Germplasm acquisition strategies. 
• Working collection storage conditions. 
• Long-term storage conditions . 
• Regeneration. 
• Seed distribution guidelines. 
• Standards for germplasm evaluation. 

The ARS Plant Germplasm Coordinating Commiuee coordinates day-to-day opera­
tional matters: advises the Administrator of ARS of problems , needs. and opportunities; 
and recommends priorities for ARS-funded explorations. 

The International Board for Plan! Genelic Resources (IBPGR) is an autonomous, 
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international, scientific organization under the aegis of the Consultative Group on Inter­
national Agricultural Research (CGIAR). The IBPGR, which was established by the 
CGIAR in I 974, is composed of 15 members from 13 countries; its Executive Secretariat 
is provided by the Food and Agriculture Organization (FAO) of the United Nations, 
Rome . 

The basic function of the IBPGR , as defined by the CGIAR Group, is to promote 
an international network of genetic resources centers to further the collection, conser­
vation, documentation , evaluation, and use of germplasm and thereby contribute to raising 
the standard of living and welfare of people throughout the world . The CGIAR Group 
mobilizes financial support from its members to meet the budgetary requirements of the 
International Board . 

The International Board's network includes regional , national, and international in­
stitutions working to preserve the world 's dwindling genetic resources. Among these 
institutions are International Agricultural Research Centers of the CGIAR and other 
institutions which have agreed to IBPGR designation as those responsible for maintaining 
major base (i.e., long-term storage) seed collections of the world-wide principal food 
crops. There are a limited number of designated base collections, because their operation 
requires extensive facilities and labor. For this reason several base collections are in 
developed countries . However, material in these collections is freely available and it is 
the International Board 's policy to encourage and assist the establishment of genebanks 
in centers of genetic diversity (which are almost exclusively developing countries). These 
locations provide advantages to genebanks in terms of multiplication. evaluation. regen­
eration, and regional quarantine restrictions . 
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APPENDIX B 

A Statement of 
Responsibilities and Policies 
Relating to Development, 
Release, and Multiplication 
of Publicly Developed 
Varieties of Seed-Propagated 
Crops 

A policy statement of the Experiment Station Committee on Organization and Policy of 
the Experiment Station Section of the Association of State Universities and Land Grant 
Colleges. and the Agricultural Research Service and the Soil Conservation Service of the 
United States Department of Agriculture. 

June 26. 1972 

Foreword 

This policy statement pertaining to development. release. and multiplication of varieties 
is intended for guidance of the State Agricultural Experiment Stations and the United 
States Department of Agriculture. In this policy statement the term variety (synonymous 
with the term cultivar) is used in accordance with the International Code of Nomenclature 
of Cultivated Plants. 1969. 

The correctness of use of the terms "cultivar" and "variety" in the English language 
is frequently not clearly understood. The International Code of Nomenclature of Cultivated 

477 



478 STATEMENT OF RESPONSIBILITIES AND POLICIES 

Plants has adopted the tenn "cultivar" as an international tenn which is proper for use 
in any language . In the English language, the term "variety" may be used as an exact 
equivalent or as a synonym of "cultivar .. , Care should be taken not to confuse the tenn 
with the English translation of varieras , also variety, which is a botanical classification . 
To insure differentiation between "variety" when used for a cultivated variety and "variety" 
when used as a botanical classification , the abbreviation of the former is cv ., whereas 
the abbreviation for the latter is var. 

In the English language version of editions of the Code prior to 1969, the tenn 
"variety" was included in parentheses throughout the Code following each use of the 
tenn "cultivar." This medium was decided upon so that no one could possibly question 
the complete equivalence of the tenns "cultivar" and "variety" when referring to cultivated 
varieties . The redundancy of repeating both terms was eliminated in the 1969 edition by 
the International Commission for the Nomenclature of Cultivated Plants . Instead, the 
following explanations were included: 

The term cultivar is equivalent to variety in English. variere in French, variedad in Span­

ish, . .. whenever these words are used to denote a cultivated variety . 

Article IO, Note 4: 

The terms cultivar and variety (in the sense of cultivated variety) are exact equivalents . In 

translations or adaptations of the Code for spec ial purposes , either culrivar or variety (or its 

equivalent in other languages) may be used in the text. 

Clearly , the 1969 edition in no way represents a change in policy relative to use of 
the English tenn " variety." In fact, if the Code were to be reproduced for popular use 
in the English language, the International Commiss ion would sanction use of only the 
term "variety" throughout the entire Code . There certainly is no regimentation in the 
Code for universal use of the term "cultivar" when referring to cultivated varieties . 

It would seem that good judgment should prevail in the use of the equivalent tenns. 
In scientific papers which have international consumption , the international term "cultivar" 
may be most clearly understood. In papers or documents intended for use by the Engli sh­
speaking lay public or nonscientific community. the term "variety" may often be con­
sidered the more desirable synonym. 

The tenn "variety" means a subdivision of a kind which is distinct , uniform. and 
stable: "distinct" in the sense that the variety can be differentiated by one or more 
identifiable morphological , physiological, or other characteristics from all other varieties 
of public knowledge; "uniform" in the sense that variations in essential and distinctive 
characteristics are describable; and "stable" in the sense that the variety will remain 
unchanged to a reasonable degree of reliability in its essential and distinctive characteristics 
and its unifonnity when reproduced or reconstituted as required by the different categories 
of varieties. The definition of a variety is understood to include the following categories: 
clonal varieties, line varieties (inbreds). open-pollinated varieties of cross-fertilizing crops, 
synthetic varieties , hybrid varieties (F 1), and F2 varieties . 

This policy statement has been developed with full cognizance of the contents and 
implications of the Variety Protection Act, Public Law 91 -577 . Mutually helpful working 
relationships among the State Agricultural Experiment Stations , the United States De­
partment of Agriculture, and private plant breeders and seed companies should be en­
couraged to enhance the effectiveness of both public and private plant breeding efforts . 

This revision of the policy statement (dated June 26, 1972) supersedes all previous 
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documents. It has been approved in the four State Agricultural Experiment Station Di­
rector 's Associations. The Experiment Station Committee on Organization and Policy 
(ESCOP) , and the Agricultural Research Service and the Soil Conservation Service of 
the USDA. 

This statement outlines general policies and procedures and points up general functions 
and opportunities for improving both public and private activities and services in the 
development and use of improved seeds and other propagation materials of publicly 
developed varieties . It covers seed-propagated varieties of both field and horticultural 
crops. Adaptations to specific crops will be required . 

State Agricultural Experiment Stations (S AES ) and the U.S . Department of Agri­
culture (USDA) were established to serve farmers , industries related to agriculture, and 
through these, all the people . SAES and USDA have functions and responsibilities at 
local, state, regional. and national levels . Both are supported largely by public funds . 
The public interest and good judgment require that they work together and reduce du­
plication to the desired minimum . Close cooperation in developing policies for making 
results of individual and joint effort available to the public is an obligation. This includes 
policies concerned with developing and distributing improved crop varieties from state 
and federal plant breeding operations, and also working with and assisting private en­
terprise to serve the public effectively. 

A statement of important points of policy in developing improved varieties and 
releas ing these to seed producers and seed users follows: 

I . Source~ fo r New Germplasm 1 Improvement 
(a) Colleuion. i111rod11c1io11. and preliminarv evaluations of new plant germplasm 

The USDA . through its Agricultural Research Service, in cooperation with the State Stations 

and the SCS National Plan! Materia ls Center. collects , di s1ribu1es. and preserves plant 
gennplasm from foreign and domestic sources. Through various cooperative arrangements , 

plan! charac1eris1ics arc determined and catalogued . These include reactions to insects. 
d iseases . and climati c variations and de!enninalion of quality , potential promising end­
products. and o the r desirable !rails . Thi s information is made available to public and private 
age ncies. 

State and other federal agencies also conduct domestic and foreign plant explorations. Such 
activi ti es should be coordinated with those of the Agricultural Research Service in order 

10 eli minate possible duplication in gennplasm originally introduced and its subsequrnt 
evaluation and dis1ribu1ion . Provi sion to make resulting plant co lleclions ava ilable to public 
and private plant breeders is encouraged . 

Breeding lines and nonrelcascd vari eti es received from cooperating sc ientists . domestic and 

foreign . shou ld be handled in a manner that will not violate !he lenns or conditions under 
which they arc obta ined . 

(b) Use of i111roduc1ions 

As a further source of information on !he characteristics of introductions , reports on ob­

servation and perfomiancc 1es1s are requested from those receiving the materials. These 
reports are compiled . anno1a1ed. and di sseminated through !he four reg ional research (RRF) 
projects on new crops . 2 Lis is of stocks prese rved in the National Seed Storage Laboratory, 
Fort Col lins. Colorado. are prepared and distributed. Individuals or organizations proposing 

1Gem1plasm is defined as the materi al ba'i' of her<dity . The one-word fonnat has been adopted . (Dicrionary of 
Cene1ics. R. L. Kni ght. Chronica Botanica Company . Waltham. Massachusetts. 1948 .) 

' Refere nce: The Nat ional Program for Conservation of Crop Gennplasm . A Progress Reporr on 1he ln1roduc1ion . 
Screening and Preservarion of Plu111 Murerial. June 1971. Uni versity of Georgia. Athens. Georgia . 
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to increase and distribute seed or plant materials of such introductions in their original 
genetic form are asked to make this intention known to the agency from which the material 
came. Plans for joint release. thereby . can be considered. Confusion that might arise from 
duplication of identifying names or numbers given to the same introduction by public or 
private interests can thus be avoided (see section 5). 

(c) Recognition of originating source of introduced materials 

The source of introduced plant materials should be publicly acknowledged . Original Plant 
Introduction (Pl) number or other identifications should be cited. 

When the genetic make-up of the introduced material is modified by selection. inbreeding. 
or hybridization, and the value of the line has been demonstrated as a new variety. as a 
breeding line. or as the source of a specific genetic character, the agency providing the 
original material should be informed of the specific character> in the new variety or line 
derived from the original introduction. The original source of these breeding materials 
should be acknowledged publicly. again referring to the PI number, or to an identifying 
accession number when no Pl number has been assigned. 

2. Studies of Heredity and Methods of Improvement 
(a) Obligation of State Agricultural Experimelll Starions and U.S . Department of Agriculwre 

The SAES and USDA arc obligated to conduct studies of the character> and properties of 
plant materials. modes of reproduction. the inheritance of characters . and the possibilities 
of modification and control of heredity. 

(b) Prompt availability of results 

These agencies and their workers arc further obligated to make the re>uit> of thc>e >tud1es 
available to all plant breeders. public or private. through prompt publication of research 
findings . 

(c) Availabilirv and use of basic genl'lic materials 

Basic genetic materials should generally be released to all plant breeders who request them. 
The term basic genetic material refer> to plant material puSSC5>ing one or more potentially 
desirable characters which, in the opinion of the Experiment Station Directors and/or agency 
Administrators, may be of value in plant breeding and when, in their opinion. such general 
release is in the best interests of United States agriculture and the state or agency research 
program. 

Periodically. the originating station and/or agency should notify the public of gcrmplasm 
releases. specifying limitations on use and on the amount of material avai lable fur distri ­
bution. 

Every effort should be made to imurc that basic genetic materials arc not monopolized by 
any interests. Furthennore, inbreds. experimental lines. and basic genetic materials should 
not be released in foreign countries prior tu their release in the U.S . . unless it is agreed 
that there is little prospect of the material being of value in this country . 

(d) Acknowledgment of use of publiclv or private/_1· de\'l' /oped basic genetic materials 

Public acknowledgment of the use of publicly or privately developed basic genetic materials 
in the development of a new variety is an obligation of the recipient agency. industry group. 
or individual, as it gives due recognition to the contribution by public or private program>. 

3. Breeding to Develop Superior Varieties 
(a) A function of rhe Stations and the U.S . Department of Agrirnlt11re 

The breeding of better varieties to reduce production hazard>. to improve quality. and to 
increase biological efficiency is one of the important functions of the State Stations and the 
Department. As problems arise which can be solved by plant breeding. it is obvious that 
these governmental agencies have an obligation to investigate them. 
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(b) Interrelations with private plant breeding programs 

Free interchange of a wide range of materials. specialized facilities, scientific competence 

in many disciplines. and the opportunity to test , observe, and study reactions under a wide 

range of environmental conditions enhance the probability of success . 

(c) Acknowledgment of use ofpublici.v and privately released germplasm 

Public acknowledgment of the use of publicly and privately released germplasm in a closed­

pedigree variety is an obligation of the recipient agency, industry group, or individual, as 

it gives due recognition to the contribution by public or private programs . 

4 . Testing and Evaluating Experimental Varieties 

(a) Adequate comparisons with standard varieties 

Experimental varieties and lines should be tested for yield, quality , survival , disease and 

insect reaction . and other important characteristics in comparison with standard varieties, 

using tec hniques that assure valid measures of performance. 

(b) Interstate and regional rests 

Some varieties are not limited in adaptation by local. state, regional. or national boundaries. 

Interstate testing and interchange of materials should be encouraged . When appropriate , 

international testing should also be encouraged . Regional testing facilitates more general 

use of wide ly adapted varieties. It also reduces time needed to provide reliable information 

on varietal adaptations. 

(c) Testing for special requirements 

New varieties of crops to be used for food should be tested for those components of nutritive 

composition or concentration of toxic constituents in which they reasonably might be 

expected to vary s ig nificantly from varieties in commercial production. The term "vary 

s ignificantl y" has been tentatively defined as varying 10 percent in toxicological content 

and 20 percent in nutritive content. The Food and Drug Administration, HEW, requires 

submission o f data for proposed new food varieties that have had significant alteration of 

such composition. Submitted data will permit dete rmination as to whether the variety merits 

listing as "Generally Regarded as Safe" (GRAS). (Federal Register, Document 7 1-8976, 

page 12094. June 18. 1971 . ) 

New varieties of crops to be used for specialized industrial or other purposes should be 

tested for these u;es to insure that they arc satisfactory. The trade, industry . and specialists 

using the crop shou ld have opportunity to evaluate a variety before it is released . 

(d) Protecting lines and \'/Jrieties against premature or unauthorized distribution 

All reasonable precautions should be taken to protect the privileged or restricted status of 

propagating mate ri a ls. ex perime ntal lines. or experi mental varieties during testing and seed 

incrca;c to prevent pirating and premature or unauthorized distribution prior to release . The 

possibility that an application for variety protection may be filed intensifies the need for 

such precaution . 

5. Decisions on Release of Varieties 

(a) Policv co111111i11ee or hoard of reviell' for variety release 

Decisions on the re lea'c of new varieties should be made for each state by the appropriate 

agricultural agency of that state . It is recommended that in each state there be a policy 

committee or board of review charged with the responsibility of reviewing the proposal for 

the release o f a new variety . Appropriate information concerning characteristics, perfor­

mance. area of adaptation. spec ific use values. seed stocks, and proposed methods of varietal 

maintenance and increase and distributio n should be presented to this committee as a basis 
for its dec is io n. 
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(b) Interstate release procedures 

When a variety has been tested on an interstate basi> . opportunity to consider simultaneous 
release should be given each state in the interstate program . 

If. for some reason. prior interstate testing was neglected or impossible, the state which 
may shortly release a new variety should offer to all interested states seed of the new variety 
for testing and increase. Nearby states may thus obtain information to answer questions 
from potential users about the new variety. Regional advisory committees may set guidelines 
for sharing of foundation seed stocks among states. 

When the development of a new variety is the result of cooperative effort by a state or 
states and a federal agency. consideration for release should be a joint responsibility of the 
agencies involved. Appropriate use should be made of the services of National Variety 
Review Boards of the Association of Official Seed Cert ifying Agencies and the U.S. Plant 
Variety Protection Office in detem1ining novelty of and in cataloging new varietic; . 

6. Standards for Release of Varieties 
A variety should not be released unless it is distinctly superior to existing varieties in one 
or more characteristics important for the crop. or it is superior in overall perfom1ance in 
areas where adapted, and is at least satisfactory in other major requ irements. A single major 
production hazard which a new variety can overcome. e.g . . a highl y de>tructive disease . 
may become the overriding consideration in releasing a variety. Varieties with a very li mited 
range in adaptation should not be released unless performance in that limited range is out­
standingly superior, or the variety possesses important use values not otherwise available. 
including diversification of the germplasm base for a species. 

7. Naming and Registering of Varieties 
(a) Designation 

A new variety should be given a pennanent designation before it i> released . The de>ignation 
should be acceptable to the states participating in the release. but the originating station or 
agency has the final responsibility. Brevity in designation is de>irable. When this designation 
is a name, one short word is preferable; two short words are. however. acceptable . Mean­
ingful number designations or combinations of words, letters. and numbers, consistent with 
accepted procedures. arc also acceptable. 

The International Code of Nomenclature for Cultivated Plants provides guide; for the naming 
of varieties . It is recommended that this source be consulted with respect to new variety 
names. 

(b) Use of names 

Under no circumstances should a variety be distributed under more than one name. nor 
should the same name be used more than once in a given crop. Similar names should also 
be avoided. Provisions of the Federal Seed Act (53 Stat. 1275) apply . 

Once established. a legit imate varietal name ;hould not be changed. Names which are 
misleading or which arc identical or similar to brand names or trademarks associated with 
agricultural products ' hould be avoided. as there may be an implied association of the 
variety and trade names or trademarks. Proposed names should be cleared for po>sible 
infringement of trademarks. and previous use of the proposed variety name. This can be't 
be accomplished by contacting the Seed Branch. Grain Division. Agricultural Marketing 
Service. 

(c) Registering varieties 

Information on new varieties of crops for which national variety review boards have been 
established should be submitted to the review board following consideration by the state 
variety committee but before final release is made . 

New varieties of crops should be registered . Information for the registration or listing of 
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varieties should be subrnirred promp!ly fo llowing reg istration of the variety with the Crops 

Science Society of Arnerica o r the listing of the variety with the American Society for 

Ho rticultural Science . Procedures for the registrat ion of varieties are available frorn CSSA , 

and procedures for li sting of varieties are avai lable from ASHA. 

8 . Defini tion of Seed C lasses and Certification Standards 

The Association of Official Seed Certifyi ng Agencies in its "Certification Handbook ," Pub­

lication No . 23 , dated June 197 1. defines the various c lasses of seed and certification stan­

dards . These definitions as they now stand and as they may be amended in the future are 

hereby made a part o f this policy . 

9 . Increase and Maintenance of Breeder Seed 

(a) Responsibilit_v for maintaininfi breeder seed 

The o riginating S tati on or Agency should prepare a sta ternent of plans and procedures for 

rnaintenance of stock seed c las:.es . including lirnitations on the number of generations 

th rough which the varie ty may be sold by variety name . 

When a varie ty is suffic ient ly prorni sing to justify consideration for re lease , breede r seed 

should be increased to the volurne needed to produce and maintain required fo undation 

seed . So long as a variety is retained o n the recommended li st of the originati ng state, that 

state should rnai ntain a reasonable reserve of breeder seed, which will be used to replenish 

and restore fo undation seed of the variety to the desired level of ge netic purity . When the 

variety i:, di stributed in severa l states . or when the ori gi nating state or agency ceases to 

maintain breeder seed o f a variety . a rnutually satisfactory plan should be formulated by 

the interested states or age ncies regarding the maintenance of breeder seed . Interested states 

shou ld be notified wel l in advance by the originating state or agency when it plans to 

di scontinue maintenance of breeder seed of a variety . 

When a variety is to be released joint ly by two or more states, a procedure should be 

formulated fo r a supply of breeders seed to be made ava ilable to each state . 

(b) Suppl_vi11fi sample of seed to National Seed Storage Laboratory 

A sample of breeder or fo undation seed of all newly released varieties should be supplied 

by the originating state o r age ncy to the National Seed Storage Laboratory, Fort Collins , 

Colorado. Recordi ng forms are provided by that laboratory. 

IO . Increase , Maintenance . and Distribution of Foundation Seed 

{a) Multiplication of founda1ion seed 

An adequ ate and recurring suppl y o f foundation seed is of prime importance in the mul ­

tiplication of a va ri ety . Re:,erves of foundation seed sho uld be maintained to assure a 

continuing supply in the event of a seed crop fa ilure . Foundation seed o f publicly produced 

varieties shou ld be increased under offic ia l g uidance . It should be produced by those who 

have the experi ence, fac iliti es. and sk ill to assure adequate supplies of seed with acceptable 

levels of ge netic purity . 

(b) Distrib111ion of fo unda1ion seed 

Minirnal problem' anse when there is simultaneous re lease of foundation seed of a new 

variety in all interested states . When a variety release is not simultaneous, distributio n of 

fo undation seed may present problems among the states. When foundation seed is di stributed 

into another state where the variety is being distributed under allocation as a new release , 

the fou nd ation seed sho uld be offered throu gh . or with the concurrence of . the official seed 

stocks or ce rtifyin g age ncy in that state . 

(c) Basic principles in fo1mda1io11 seed programs 

Foundation :,eed should be re leased in a manne r that will be of the greatest benefit to users 

and the public in ge nera l. Foundation seed sho uld no t be used for speculative purposes. 

Within this context . Foundatio n Seed programs should recognize the following basic prin­
ci ples: 
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(I) Qualified seed growers and seedsman should have an opportunity to obtain appropriate 

planting stocks of unrestricted varieties at an equitable cost. recognizing that selective 

allocations may be necessary to achieve increases to meet the needs of potential users. 

(2) Restricted release of breeder and/or foundation seed of a variety is acceptable in situ­

ations and to the extent that general release to seed growers and/or seedsmen will not 

provide adequate seed of the variety on a continuing basis . If a restricted release policy 

is chosen for release of a variety. state and federal agencies, as well as private breeders 

(through state seed associations. ASTA. NCCPB) should be appropriately notified and 

given an opportunity to respond or bid on that particular variety . 

(3) Planting stocks of varieties developed cooperatively with the agencie> o f USDA or­

dinarily will be made available through or with the concurrence of the seed stocks o r 

certifying agency of the cooperating state(s) at an equitable cost to qualified seed growers 

and seedsmen. In special circumstances. e.g ., No. 2 above. consideration may be given 

to granting limited term exclusive right s. 

For this purpose. consideration should be given to applying for certificates of variety 

protection under the Plant Variety Protection Act. Where the new variety was developed 

cooperatively. the certificate will normally be assigned jointly to the USDA and the 

cooperator. When the cooperator is a public institution. title may be left with the 

cooperator provided he follows the guidelines set forth in Federal Re gulations as to 

licensing. 

11 . Preparation and Release of Information 

(a) Coordination of publicitv among states and agencies 

Seed producers. distributors . and users should be infom1ed a> fully a> po"ible. consistent 
with variety testing policies and procedures within each state, of the value> and the adaptation 

of new varieties in comparison with other available varieties . 

Pertinent information as to the basic faci- of origin and charac teri stic>. and data justifying 

the increase and release of a new variety. shall be prepared by the fostering state(s) and/ 

or agency(ies) and provided to other interested states or agencies . The information used in 

deciding upon release of a new variety should also be used to inform seed producers. 

distributors. and the public of its value . Participating states or agencies should use this 

material. supported or modified by their own information . in state or national publicity . 

Publicity intended for national or regional periodicals should include information on the 

regional adaptation of the variety. A uniform date for the release of initial publicity shou ld 

be agreed upon by the fostering states and/or federal agencies . 

Appropriate information concerning action> with respect to Plant Variety Protection. in­

cluding certification requirement> . should be included in publicity releases. when appro­

priate . 

The above procedure is intended tu provide infonnation that is complete. fair. and unbiased. 

and will make it possible for seed producers. distributors. and use r> to make sound judgments 

in selecting varieties . 

(b) Marching seed production and demand of l'arieties 

Seed production and demand must be developed together insofar as possible to assure that 

a variety will make its maximum contribution to agriculture. Thus , promotional publici ty 

in advance of the release of a new variety. or before >ced i~ available . or incomplete 

publicity following its release is not desirable . An educational program 5etting forth the 

superior characteristics. region of adaptation . and any spec ial limitations which have been 

identified should be coordinated with seed supply . 



APPENDIX C 

Outline of Procedures for 
Seed Release of New Crop 
Varieties, Hybrids, or 
Genetic Stocks; 
Iowa Agriculture and 
Home Economics 
Experiment Station* 

I . The research project leader for the crop involved establishes the merits of the selection 

through evaluations over a period of years. This usually invo lves state and regional nursery 
testing, but the regional aspects of testing may not always be accomplished or necessary, 

panicularly where genetic stocks or inbred parental lines are involved . The guidelines and 

policies of the Nonh Central Regional Comminee (NCS-1) and of the Experiment Station 
Comminee on Organization and Policy (ESCOP) selling fonh principles to be followed by 

SEA-AR. Uni ted States Department of Agriculture. and experiment stations relative to 
developmenl. multiplication. and distribution of publicly developed varieties also should 
be considered . 
a. The nature and ex tent of cooperative regional nursery testing with SEA-AR, the Soil 

Conservation Service. or other USDA agencies varies with individual crops, but stan­

dards of evaluation acceptable to the cooperating state and federal agencies for a specific 
crop should be met. 

b. Superiority for a new selection over varieties or hybrids currently available in al least 
one significant characteristic, or a complex of characteristics, should be firmly established 

•February 1980. Prepared by R. E. Atkins. Agronomy. based on procedure now followed and suggestions o f the 
Crop Breeding and Improvement Research Panel. 
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before a proposal for release is considered. Three years of data are preferred when 
improved yield is the new character. 

c. One year before a new selection is recommended to the departmental committee, a 
notification of tentative intent to release should be prepared by the project leader and 

sent to his department head and to hi s project (crop) counterpart in other states where 
the new variety may be expected to be produced . An offer to provide limited quantities 
of seed for testing may be included with the notification . This notification may not be 

necessary or appropriate for spec ific genetic stocks or inbred parental lines. 

2. The research project leader prepares and presents the perforrnance data and supporting 
inforrnation necessary for making a forrnal request to the Department ' s Variety Release 

Committee. Supporting inforrnation should include origin, pedigree . description of varietal 
characteristics, suggested name(s) or number fo r the new variety . justification for release . 

and proposed schedule for foundation seed increase and release of publicity . 

3. If the proposal to release receives approval by the department evaluation commi ttee . the 
request and inforrnation are submitted to the Department Head for approval and transmittal 
to the Associate Director of the Iowa Agriculture Experiment Station . Forrns to accompany 
this request are available in the department office . 

4 . The Associate Director of the Iowa Agriculture Experiment Station appoints an ad hoc 
committee within the experiment station to consider the proposed release . and transmits 
the release and perforrnance inforrnation to them for eva luation . 

5 . If release of the variety. hybrid . or genetic stock is recommended by the ad hoc committee 

of the Iowa Station and is approved by the Associate Director . the recommendation is 
transmitted to the Department Head and the notification of release to other states and to 
federal and commercial agencie; continues as follows : 

a . When SEA-AR . SCS. or other USDA agency cooperation is involved directly in the 
development of the variety. the infomiation and perforrnance data relative to the release 
are transmitted by the Associate Director (in accordance with SEA-AR Administrative 

Memorandum 950. I on preparation of joint release notices) to the Area Director of 
SEA-AR . and to the SCS or other USDA agency for their recommendation relative to 

joint release of the variety . Concurrence by the USDA is not mandatory for the ori ginating 
state to proceed with a release of the variety . 

b. Investigation of prior use of the proposed variety name , possible conflicts with trade­
mark or patent regulations . etc . will be conducted by the USDA personnel a; well a; 

by the project leader. In accordance with Article 15 of the International Code of No­
menclature for Cultivated Plants , variety name; shall be markedly different from a 
scientific name of Latin form. 

c. For those crops where a variety review board is established , the project leader should 

obtain forrns from the Chaim1an of the National Certified Variety Review Board and 
provide the infomiation and perfonnance data required by that board . 

d. Schedules and arrangements for the production of foundation seed are made cooperativel y 

by the research project leader and the Production Manager. Committee for Agricultural 
Development , Iowa Agriculture Experiment Station and the increase of foundation seed 
is initiated. 

e. An offer to share foundation seed with other states is prepared cooperatively by the 
project leader and the Production Manager C. A . D .. approved by the Department Head 

and Associate Director of the Iowa A.E.S .. and sent to the appropriate counterparts in 
other states. Seed for increase should be offered to other states only one year in adva nce 
of the release of foundation seed to Iowa seed growers . 

Foundation seed allotment procedures vary with different crops . The procedure for 

release for each crop is approved by an Advisory Committee of the Committee for 
Agricultural Development. Different advisory committee; are appointed for each crop . 
The small grain and soybean committee operates within the framework of an established 
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release policy approved by the Board of Trustees of the C. A.D. A general offer to share 
seed may not be appropriate or feasible for specific genetic stocks or inbred parental 
lines . 

f. If protection under the provisions of the Plant Variety Protection Act of 1970 is rec­
ommended by the experiment station policy for the type of crop and seed. the research 
project leade r for the crop involved shall obtain the forms and procedural information 
from the Plane Variety Protection Office that are necessary currently to secure the variety 
protection. The project leader provides the descriptive information requested, and sub­
mits the completed form(s) to the Associate Director of the Iowa A.E .S. for approval 
and transmittal to the Plant Variety Protection Office. 

g . When USDA project cooperation is involved directly in the development and release 
of the variety. the release of information is accomplished in cooperation with the As­
sistant Administrator. Plant and Entomological Sciences SEA-AR . or the SCS, or other 

USDA agency. This agency will send appropriate letters of transmittal to the Experiment 
Station Director(s) of the state(s) involved for their concurrence. 

h. If USDA projects or personnel are not directly involved. the preparation and dissemi­
nation of release information initiated by the project leader proceeds singularly and 
directly through the appropriate personnel of the Department. the Iowa Agriculture 
Experiment Station. the Committee for Agricultural Development, and the Information 
Service of Iowa State University. 

i. A time for simultaneous news release relative to the new variety is established with 
cooperating states or federal agencies regardless of which of the two release alternatives 
(g. h) is implemented . To insure wide dissemination of the re lease information pertaining 
to new varieties . hybrids. or genetic stocks. a copy of the information released by the 
Director of the Experiment Station shall be sent to the Executive Secretary, National 
Council of Commercial Plane Breeders and to the Executive Secretary, American Seed 
Trade Association at the same time that it is disseminated to the state and federal agencies. 
For certai n materials. such as genetic stocks of rather restrictive value, a selective 
infonnation release may be made to appropriate agencies rather than a general news 
release . 

6 . If appropriate for the crop and type of germplasm or variety being released, the project 
leader prepares a varietal registration paper and sends it to the Chairman of the Subcommittee 
for the specific crop on the Crop Science Society of American Committee on Varietal 
Registration. or to a similar body in another appropriate society . Registration papers are 
commonly submitted for new varieties of the sel f-pollinated grain crops, forage grasses, 
and legumes: for genetic stocks; for parental lines of hybrids; and for synthetics. The 
initiation of varietal registration papers should be left to the discretion of the project leader. 

7. Concurrent with submission of the varietal registration paper, a sample of seed of a newly 
released variety. parental inbred line, or genetic stock must be supplied to the National 
Seed Sto rage Laboratory. Fort Collins. Colorado. by the project leader. Even though a 
varietal registration paper is not prepared. the project leader should supply the sample of 
seed at the same time the variety is officially released. 

New Variety Release Procedures--Project Leader 

I . Prepares statement of intent to release a new variety and an offer of limited seed for testing. 
This statement should be disseminated one year before the proposal for release is initiated 
in Iowa. The statement ' hould be sent to the project leader's department head and to his 
project (crop) counterparts in other states where the new variety may be expected to be 

produced . Notification may not be necessary or appropriate for genetic stocks or specific 
inbred parental lines . 
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2. Prepares proposal for release, rogelher wilh perfonnance dala and other pertinenl infonnarion 
aboul !he selection, and lransmils !he infonnalion to !he Department ' s Variery Release 
Commiuee via the Department Head . 

3. If proposal to release is approved by the departmenl commiuee, the projecl leader submits 
!he release proposal and infonnation, via his Department Head, 10 rhe Associate Direcror 
of the Iowa Agriculture Experiment Station. 

4. If release of the variety is recommended by an ad hoc Variety Release Commiuee of the 
Iowa A.E.S. and by the Associate Director. the project leader proceeds as follows: 
a. If SEA-AR , SCS, or other USDA agency cooperation is involved directly in the de­

velopment of the variety, the release proposal and infonnation is transmiued by the 
Associare Director of the Iowa A.E.S . (in accordance with SEA-AR Administrative 
Memorandum 950. 1 on preparation of joint release notices) to the Area Director of 
SEA-AR and to the SCS. or other USDA agency involved for their recommendation 
relative to joint release of the variety. The project leader and USDA personnel on the 
project will be infonned of the USDA recommendation and may be called upon to 
amplify or supply additional infonnation pertinent to a joint release . 

b. Investigates the prior use of the proposed variety name and possible conflicts with trade­
mark or patent regulations . 

c. For crops where a review board is established, the project leader obtains fonns from 
the Chainnan of the National Certified Review Board and provides the infonnation and 
perfonnance data requested to the chainnan of that board. 

d. Makes arrangements cooperatively with the Production Manager, Commiuee for Ag­
ricultural Development. Iowa A.E.S . for increase of foundation seed . 

e. Prepares and sends. cooperatively with the Production Manager. C.A .D .. Iowa A.E.S. , 
an offer to share foundation seed. This offer is sent to the project leader' s counterparts 
in other states where the new variety may be expected to be produced . Seed for increase 
should be offered to other states only one year in advance of the release of foundation 
seed to Iowa seed growers . 

f. If variety protection is recommended by the experiment station policy for the type of 
crop and seed, the project leader obtains the current fonns from the Plant Variety 
Protection Office, supplies the infonnation requested, and submits the application to the 
Associate Director of the Iowa A.E.S . for approval and transmiual to the Plant Variety 
Protection Office. 

g. The project leader supplies infonnation for publicity release through the appropriate 
personnel of the Department. the Iowa A.E.S . , and the lnfonnation Service of Iowa 
State University. If SEA-AR. SCS, or other USDA agency cooperation is involved 
directly in the development and release of the variety . the project leader works either 
directly. or indirectly through USDA personnel on the project with the Associate Director 
of the Iowa A.E.S .. in disseminating the release infonnation to the USDA agency. 
Timing of the publicity release for a variety developed with direct USDA agency par­
ticipation is detennined in cooperation with the Assistant Administrator, Plant and 
Entomological Sciences, SEA-AR, or the SCS. 

h. If appropriate for the crop and type of gennplasm or variety being re leased. the project 
leader prepares a varietal registration paper and sends it to the Chainnan of the Sub­
committee for the specific crop of the Crop Science Society of America Commiuee on 
Varietal Registration. or to a similar body in another appropriate society. 

i. Concurrent with submission of the varietal registration paper. the project leader sends 
a sample of seed of the newly released variety . parental inbred line. or genetic stock to 
the National Seed Storage Laboratory (NSSL), Fort Collins. Colorado. Even though a 
varietal registration paper is not prepared, a sample of the seed should be sent to the 
NSSL at the time the variety is officially released. 
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New Variety Release Procedures---Department Head 

I. Receives proposal for variety release from research project leader, and transmits proposal 
to Department's Variety Release Committee for evaluation and recommendation. 

2. If the Department Variety Release Committee recommends release of the variety, the 
Department Head obtains the release proposal and information from the project leader for 
the crop and sends , with his recommendation, to the Associate Director of the Iowa Ag­

riculture Experiment Station. 
3. Department Head receives the recommendation of the Associate Director (and the ad hoc 

Variety Release Committee of the Iowa A.E.S.) relative to release of the variety. If release 
is recommended, the Department Head requests the project leader to continue with the 
activities necessary for seed increase and release. 

4. If a varietal registration paper is prepared, the Department Head receives the completed 
forms for submission to the appropriate journal, plus the manuscript for review . He com­
pletes the necessary processing for approval of publication and returns the manuscript and 

forms to the project leader. 

New Variety Release Procedures---Associate Director 

1. If a new variety release receives approval by a Department 's Variety Release Committee 
and the Department Head, the Associate Director receives the release proposal. 

2. The Associate Director appoints an ad hoc committee within the Experiment Station to 
evaluate the proposal and make a recommendation relative to release of the variety. 

3. After receiving the recommendation of the ad hoc Review Committee, the Associate Director 
returns his recommendation relative to release to the Department Head. Concurrently, if 
SEA-AR, SCS, or other USDA agency cooperation is involved directly in the development 
of the variety , the Associate Director also transmits the performance data and supporting 
information together with his recommendation for release to the Assistant Administrator, 
Plant and Entomological Sciences. SEA-AR. or the SCS of the USDA for their recom­
mendation relative to making a joint release of the variety . 

4. If release is recommended . and if variety protection is requested, the Associate Director 
receives the forms to request protection from the project leader involved and submits them 
to the Plant Variety Protection Office for consideration. 

5. Receives documents from the Department Head that are necessary for the release and 
distribution of seed, and for the dissemination and publicity , through the appropriate agen­
cies of Iowa State University and the Agri . Expt. Stn. for his approval and signatures prior 
to their distribution. 

6 . If SEA-AR. SCS. or other USDA agency cooperation is involved directly in the development 
and release of the variety. the Associate Director receives , either from the project leader 
or USDA personnel associated with the project, the information for publicity release for 
transmittal to the Assistant Administrator, Plant and Entomological Sciences, SEA-AR, or 
the SCS of the USDA. in order that timing of the publicity release may be coordinated 

among the agencies involved . 
7. If a varietal registration paper is prepared, the Associate Director receives, via the De­

partment Head , the forms for submission to the appropriate journal , plus the manuscript 
for review . He completes the necessary processing and returns the materials to the project 
leader. 



APPENDIX D 

Request for Release and 
Distribution of Plant Variety 

Iowa Agric"ultural Experiment Station 

Approval is hereby requested for release and distribution of the following 
variety: 

Soybean strain A 74-3020 12 

Identification (Name and/or Number) 

A 74-302012 is a strain number. The name Pella has been proposed for the variety . 

Pedigree 

A74-3020 12 is an F. plant selection from the cross L66L- 137 x Calland. L66L- 137 is 
a line developed at the Illinois Agricultural Experiment Station. Calland is a variety 
developed at the Indiana Agricultural Experiment Station . 

Origin 

A 74-3020 12 was developed by Project 2 1 18. Department of Agronomy, Iowa State 
University . 
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Description (Taxonomic) 

A 74-302012 has purple flowers, tawny pubescence, tan pods, dull seed coat luster, yellow 
seed coat, and black hilum. 

Performance 

The agronomic performance of A 74-302012 is compared with five commercial varieties 
in the following tables. The data are not complete for all comparisons in Iowa because 
the varieties were not always grown in the same test. 

Reasons for Distribution 

A74-302012 has several attributes that should be useful to Iowa farmers. (1) Its maturity 
is earlier than public varieties currently available for southern Iowa such as Williams, 
Woodworth, Oakland , and Cumberland. The earlier maturity will be useful to farmers 
in the south-central tiers of counties that heretofore have had to choose between an early 
variety like Beeson or a later variety like Woodworth. (2) The strain has resistance to 
race I of phytophthora rot. Its yield has been superior to Oakland and Calland, the two 
public varieties with similar resistance. (3) The strain has tolerance to all known races 
of phytophthora rot that is superior to public varieties of similar maturity. 

Proposed Methods of Distribution 

There were 300 bushels of breeder seed of A 74-302012 produced in Iowa during 1978. 
The seed will be distributed to interested states for production of foundation seed in 1979. 
The foundation seed will be distributed to certified growers in 1980 for production of 
registered seed that can be sold to farmers for planting in 1981. 

Publicity release will be August 15, 1979. 

Recommended 

Head of Department Date 

Chairman, Review Committee Date 

Approved 

Director, Agricultural Experiment Station Date 
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United States Patent 

United States Patent 11 9J 

Buck 

(54] GERANIUM PLANT NAMED 
SUPER-WALTZTIME 

(75) Invento r : Griffith J. Buck, Ame>. Iowa 

(73] Assignee : Iowa State Uni•ersity Research 
Foundation, lnc., Ames, Iowa 

(21 J Appl. No .: 112,114 

(22] Filed : Jan. 14, 1980 

(51] Int . Cl .' . AOIH 5/ 00 
(52] U.S. Cl . . 
(5 8] Field of Search . 

Primary Examiner- James R. Feyrer 
Attorney. Agent, or Firm- Chas. W . Rummler 

Plt./68 
PL T / 68 

BACKGROUND OF THE NEW PLANT 

My new geranium plant originated as a seedling of 
" Skylark" X "Waltztime'', both unpatented , the cross 
having been made by me at Iowa State Universit y at 
Ames, Iowa, in the course of breeding effo rt s carried on 
by me since 1956 with the obJec1 of deve lo ping im­
proved geranium culti vars having belier adaptabilll y to 
the summer climates of the upper Midwest of the 
United States. including to lerance 10 the high summer 10 
night temperatures and humidit y and a to lerance 10 
Botrytis cinerea infectio n. This new plant was selected 
by me for propagation because o f the colo r c haracter of 

[57 ] 

[ i i] 

(4 5] 

ABSTRACT 

Plant 4,653 
Feb. 17, 1981 

A new <.: ult1 va r o f gera nium pl l;j nt d 1 ~ 1111 g u1 \ h t:d by now­
ers that have a de lit: al e pink <.:o lo r a11o n !ha t mt e ns1fi e.., 

unde r high te mpe rature a nd lig ht intens1t1es, the very 
large size of it s inflo rescence d usters, and a continuous 
and abundant fl owe ring habit throug ho ut the yea r with 
adequa te leng th o f pho 1o pe n od T his new plant 1s mo re 
compac t and free brand 11ng and. because o f its greater 
number o f stems and a consisten t tendency to prod uce 
fl owers on a 2- 4 node cycle. has a g rea1er fl owering 
po1en11al 1han 11 s predece<;soro, 

I Drawing Figure 

2 
Fo rm : Bush . 
Height : 25 lo 40 c m. (25 c m a> a 4 inc h pol pl an!) 
G ro wth : Compac t and vigorous. 
Habit : E rec t and fr ee-branc hing with sturdy. strong 

srems. 
Fo liage : 

Qua nilly. - Abu ndant 
Lea ves. - S1ze- Med1um large, about 10 10 11 cm 

long X 7.5 10 9 5 cm. wide Shape: Round-co r­
date w ith several ro unded lobes and <;e rra1ed 
marg ins Tex lu re: F irm and slight ly velvc1y 10 

the touc h. Colo" Uppe r side- I J8A wi th central 
zo ne of 1468 Under s1de- JJ8 B 

Petioles.-Length · 9 10 14 cm 

THE Bl.JD 

Size : 14 10 16 mm . lo ng and 9 10 11 
Shape : Pointed ovoid . 
Ope nin g ' Buds ope n slowl y 

mm . wide 

its innorescence and its apparent fulfillment of my prin­
cipal objec tives and propagation under my direction 15 
through successive generatio ns by means of cuttings at 
the Iowa State University hortic ultural greenho uses has 
shown that its distinctive and no vel c harac teristics ho ld 
true from generation to generation and appear to be 
firmly fixed . Propagation of this new geranium plant fo r 
the commercial market is now being done by men stem 
c ulture and c uttings at Connellsville. Pa. 

20 Co lo r: 

DESCRIPTION OF THE DRAWING 

My new geranium plant 1s illustrated by 1he accompa- 25 
nying full colo r pho1ograh1c drawing whic h sho ws a 
potted plan! in full bloom. the colors shown being as 
nearly true as it is reasonably possible to obtain by con­
ventional commercial photographic procedures. 
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Wh en sepals fi rst d"1de. - 1540 
Wh en petals begin to unf url. - 1540 suffused w11 h 

4I C. 
Sepals: At first, e rect: and later c urlin g bac k 

Shape.-Long-po1ntcd ovate. 
Color. - lnside - 1460 O u1s1de- 146C veined v. 11h 

J80A 
Cal y.: 

Aspect. - Hairy 
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DESCRIPTION OF THE NEW PLANT 
JO Peduncle: Strong and erect. 

The following is a detailed description of my new 
geranium cultivar with color designations according to 
The R.H .S. Colo ur Chart published by The Royal Hor­
ticultural Society of London, England, the data having 35 
been obtained from observations of the plants of this 
new cullivar grown in the horticultural greenhouses of 
Iowa State University at Ames. Io wa. 

Origin: Seedling. 
Parentage: 

THE Pl.ANT 

Seed parent.-"Skylark" (unpatented). 
Pollen parent. - "\Vallztime" (unpalented). 

Classification: 
Botamc. - Pelargomum x 1-ton onm, Batley 
Commercial. - Garden geranium 

40 

Length. - I 5 to 22 cm. 
Aspect. - Hairy. 
Color.- 1468. 

THE FLOWER 

Flowering habit : Continuous and abundant throughout 
the year with adequate length of photoperiod. 

lnnorescence: 
Type.-Umbel. 
Size. - Very large. 
Diameter. - 10 to 13 cm . 
Depth. - 6 to 8 cm. 
Shape. - Semi-globular. 
Number of florets or buds. - 50 to 60. 
Ped uncle. - Sturdy and upright. Length ' I 5 to 25 

cm. Color' l.18A . 

Plant 4,653 
3 

Florets. - Shape' When bloom first opens- Cup­
shaped. The cup flauens to saucer-shape as 
bloom matures. Petals: Number: 9 to 14, includ­
ing petaloids. Form' Obovate to spatulate . Ar­
rangemenL Slightly imbricated. Colo" Spring' 
White lightly suffused and veined with RHS 41 C 
and a suggestion of a basal blotch of RHS JJA. 
Summer-Fall , White ground suffused with RHS 
41C and developing a margin of RHS 42A. JJA 
at base of petal and extending into upper half of IO 
petal. Winte" White suffused with RHS 41C 
with a basal blotch of RHS JJA. Reverse Side of 
Petal" White suffused with RHS I 540; tinted 
and veined with RHS 41 C. Petaloid" Numbe" I 

15 
to 5 Siz°' 1.5 to 2.0 c m. Colo" Same as petals. 
Pedicel. Length ' 2.0 to J. I cm. Strength' Good. 

Effect of weather: None 
Persistence: Florets hang on and dry. 
Disease resistance: Tolerant to Botrytis C1nerea as ob- 20 

served in area where the disease is prevalenl. 

4 
Filaments. - Length' 5 to 6 mm. Colo" White. 
Po//en.-Color- Reddish-Brown. 

Pistils, Number- I. 
Styles. - 8 to 9 mm. long. 
Stigma. - Color- Red-Brown. 

Fruit : Partially fertile. 
Shape. - Ovoid with a long beak. 
Color at maturity. - Brownish-Black. 

This geranium is similar in growth habit and cultural 
requirements to the older cultivars "Waltztime" and 
"Skylark" The flower color is in the same general color 
range of those cultivars but differs from them in that the 
color intensities under high temperatures and high light 
intensities. This new plant is more compact and free 
branching, and because of its greater number of stems 
and a consistent tendency to produce flowers on a 2-4 
node cycle, it has a greater flowering potential than the 
earlier cultivars. 

I claim: 
Lasting quality ' 7 days. 

REPRODUCTIVE ORGANS 

Stamens: 
Anthers. - 5 to 8 in number. Length ' J to 4 mm. 

l . A new and distinct cultivar of geranium plant sub­
stantially as herein shown and described, characterized 
by a vigorous and much branched growth habit and a 

25 continuous and abundant year around flowering under 
photoperiod culture. 

Arrangement : Cylindrical. 
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UNITED STATES DEPARTMENT OF AGRICUl TURE 
AQPllCULTUAAL MARl(ETINO SERVICE 

LIVESTOCK, l"'OUL TA V. GRAIN• SEED QI VISION 

APPLICATION FOR PLANT VARIETY PROTECTION CERTIFICATE 

,OfiUr• A .. ,.AOVEO 
OM• NO. "°·R3922 

INSTRUCTIONS: Su R.rwrw. 

No c•tt•f ic•t• for o••nt ve•IH Y O'OtKtlOn mev 
t>o 1u v 9d unl•n • compt.ted •Pollc•t>On form 
n u b-on •• c e 1ve d (!> U S.C. 5 511. 

TEMPORARY OfSIQNATION OF 
VARIETY 

A7 5-102032 

l<INO NAME 

Soybean 

VAR IETY NAME 

Weber 

3 . GENUS AND Sf'ECIES NAME 

Gl yc ine max. 

FOR OFFICIAL !Al ONLY 
'"V NUMIER 

FI L ING DATE TIME 

FEE IUCEIVEO DATE 

A .M . 

P.M. 

~~~~~~~~~~~~~~--!~~~~~~~~~~~~~~ 
FAMILY NAME llOTANICALI &. DATE OF DETERMINATION 

Leguminosae August 31, 1979 

6 . NAME OF APPLICANTISI 7. ADDRESS (Srr<rtt-d No. or R. F.D. No., Crty, Storr, o"d ZIP I . TELEPHONE AREA 
CODE AND NUMBER Iowa Agriculture and Home 

Economics Experiment Sta . 
<Ad• / 104 Curtiss 

Iowa State University 
Ames IA 50011 515-294-4762 

9 IF THE NAM ED APPLICANT IS NOT A PEf~SON . FORM OF 110. IF I NCORPORATEcJ, GIVE STATE ANO 
O RGANIZATION : (Corpo"lhO", ""''"~""•'p, GJ'lodatlo " , ttc. ) DATE OF t NCORl'ORATION 

State Experiment Station 

11 . DATE OF INCOR · 
PORA T l ON 

12 NAME ANO MAILI NG ADDRESS OF APPLICANT REPRESENTATI VE (S), IF AN Y, TO SERVE IN THIS APl'LICATION ANO LllllECEIVE 

ALL PAPE R S John p. Mahlstede 
ISU - 104 Curtiss 
Ames, IA 50011 

13 CHECK BOX BELOW FOA EACH ATTACHMENT SUBMITTED: 

lXJ I JA . Exhibit A, OTlgin and Breed ing History of the Vuiety (Sec Sccti011 52 of the Pltmt Va~ty Prvtrctio" Act.) 

00 138 E:shibit B, Novelty Su tcmcnt. 

[K] 1 JC Exhibit c. ObjCCllYC Dt:1cr1pt1on of the Variety (Rcqwctt form f ro m Plant Variety Pro tt!Ctio" of/ire.) 

0 130 Exhibit 0, Additional Du cription of the Variety . 

OOES THE APPUCANT(S) SPECIFY THAT SEED OF THIS VAR IETY BE SOLD B Y VAR IETY NAME ONLY AS A CLASS OF CERTIFIED 

SEED1 {St:t Snrio" IJ(o). ( If " Yu, " oru-r HB ..,d J<fC~low.) ~YES 0 NO 

14b DOES THE APPUCANT(SI SPECIFY THAT THIS VARIETY 8E 1ok. I F ··YES," TO 148, HOW MANY G ENERATIONS OF 'RODUC· 
LIMITED AS TD NUMBER OF GENERATIONS1 T I ON BE YOND BREEDER SEE01 

DI YES 0 NO l!l FOUNOATION rn REGISTERED Kl CERTIFIED 

15b HAVE RIGHTS BEEN G RANTED THIS VARIETY IN OTHER COUNTRIES1 0 YES 
and~tt:J,) 

.. 
c •pp 'cant (• ) cc rc(1) t <1 t a via le samplr o uic ace o this variety will be urni.Jhcd with the application and will be 

rcplcniahcd upan rcquc1t in accordance with 1uch regulations u ma y be applicable . 

The undersigned applicant(•) is (ve) the owncr(s) of thU aczually reproduced novel plant variety , and bclicvc(1) that the 
vancty ia distinct , uniform, and stable :u required in Section 41 , and ia entitled to protection under the provi1ion1 of Sectio n 
42 o f the Plant Variety Ace 

Applic.ant (sJ is {arc) informed that falac repruentarion herein can jeopardiz.c protection and re1ult in pcna.ltic1. 

COATE ) (S10NATURE OF APPLI CANT) 

(SIONATUfU OF AP'P'L ICANTI 
'-ORM GR .... 10 (1 P. 1 

Exhibit A 

Origin and Breeding Hi.1rory of the Variety . Weber is an F5 plant selection from the 
cross C l453 x Swift. Cl453 is a line developed by the USDA-SEA and Purdue Uni­
versity Agriculture Experiment Station from the cross Cl266R x Cl253. Cl266R is a 
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selection from Harosoy x CI 079. C 1253 is from Blackhawk x Harosoy. and CI 079 is 
from Lincoln x Ogden . F5 seed was obtained by the Iowa Agriculture and Home Eco­
nomics Experiment Station from Improved Variety Research. Inc. who made the cross 
and advanced it to the F5 generation by single-seed descent in Iowa, Hawaii, and Pueno 
Rico . Progeny of F5 plants were evaluated in 1973 for iron deficiency chlorosis on 
calcareous soil and the line had an adequate level of resistance. It was tested for yie ld 
in Iowa during 1974 and 1975 , and in the Nonhem Regional Soybean Tests from 1976 
to 1978 under the designation A75-102032. 

Seed of Weber was increased in Iowa in 1978 and distributed to foundation seed 
organizations in states panicipating in its release. Foundation seed was produced in 1979. 
Foundation seed will be distributed to cenified seed growers for planting in 1980. 

The seed of Weber has met the purity standards for foundation seed. To meet this 
standard, a variety cannot have over 0. I% off-types or variants present. 

Weber has shown evidence of stability. The attached data indicate a stable variety. 

From Regional Summary of Unifom1 Test I 

Seed 

Yield Seed Seed 
Composition 

(bu/ Rank Maturity Lodgi ng Height Quality Size Protein Oil 
Strain A) No. Date Score (in ) Score (g/100) (%) ('k) 

1978 

No. of Tests 13 13 12 13 12 9 12 6 6 

Coles 40 . 1 11 +6.2 2.2 38 2. 1 19.5 42.3 20.2 
Corsoy (II ) 40.5 10 +7.8 2.0 37 2 .4 16 .3 4 1.4 20.5 
Evans (0) 34.9 13 -6.3 1.2 30 2 .9 16.2 40.3 22.2 
Harl on 36.8 12 -5.2 1. 6 34 2.5 17.4 39.6 21.8 
Hodgson 78 (I) 41.7 5 9-20* 1.5 34 2.2 17.6 39.4 22.1 
Weber 42.8 3 +4.2 1.8 36 2.3 13.7 40 .2 21.4 

*I 18 days after planting . 

1977- 1978 . 2-year mean 

No. of Tests 28 28 25 28 26 20 24 12 12 

Coles 41.4 5 +6.9 2.3 39 2. 1 19.2 41. 1 20.2 
Corsoy (II) 42.5 3 + 7.4 2.2 38 2.3 16.1 40 .0 20.6 
Evans (0) 34 .3 7 - 7.8 1.4 31 2.5 15.6 39.2 22.2 
Harl on 36.3 6 -5 .6 1.8 35 2.4 16.8 38.7 21.8 
Hodgson 78 (I) 41.5 4 9- 17.5* 1.7 34 2.1 17.0 38.4 22 .2 
Weber 44 .6 I + 4 .8 2.0 36 2.1 14.0 39.0 21.4 

* 119 days after planting. 
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From Regional Summary of Uni form Test I 

Yield Seed 
Seed Content 

(bu/ Maturity Lodging Height Chlorosis Size Protein Oil 
Cul ti var A) Date Score* (in .) Score+ (g/ 100) (%) (%) 

Weber 44.6 Sept . 22 2.0 36 l. 8 14.0 39.0 2 1.4 
Hodgson 78 41 .5 Sept. 18 1.7 34 2.0 17.0 38.4 22.2 
Coles 41.4 Sept. 24 2.3 39 2.8 19 .2 41. l 20.2 
Corsoy 42 .S Sept. 25 2.2 38 3.6 16. l 40.0 20.6 

*Scores range from 1 (plants erect) to 5 (plants prostrate). 
· Scores range from 1 (very good) to 5 (very poor) . 

Exhibit B 

Novelty Sraremelll . Weber most closely resembles Corsoy and Chippewa. Weber has 
white flowers. tawny pubescence . brown pods. a dull yellow seed coat and a black hilum. 
Corsoy has purple flowers. grey pubescence . brown pods, dull yellow seed coat and a 
yel low hilum. Chippewa has purple flowers, tawny pubescence , brown pods. shiny yellow 
seed coat and a black hi lum. Weber has a seed size of 14 .0 g/100 seeds, and Corsoy has 
16. 1 g/ 100 ~eeds . 

Weber is 3 day~ earlier in maturity than Corsoy. and has a 5% higher yield. It has 
similar height and lodging scores as Corsoy. Weber is I% lower in protein and 0.8% 
higher in oi l and is 2.1 g/100 seeds smaller in size. Weber also has moderate resistance 
to iron chlorosi~ while Corsoy is susceptible . 

Weber's unique combination of small seed size , chlorosis resistance and other traits 
listed on this form distinguish it from other varieties. 

FOAM G R- 410-:Z 
1t-U-7ll 

IHS TRUCTIOHS· Jee ..... , ••• 

UNITED STATll!:S Ol!PARTMll!:MT OflS' AGRICUL TUA!: 
A G llUC UL TUPU·L MARKE TINO lllRV1Cll 

GRAIN DIVI SION 
HYATTSVILLE, MARYLAND 20712 

OBJECTIVE DESCRIPTIOH OF VARIETY 
SOYBEAN (GLYCINE W.X) 

IXHl81T C 
< So>'6'•" ) 

"IA.ME OF APPLI C ANTISI POR O,,tCIAL US! OHL Y 

Iowa Agriculture and Home Economics Exoeriment Station 
.t.O O RESS (Suee r .,.d N o .. o• R . l'. D . No . . Clly, S•.r•. -d ZIP Cod-.) 

104 Curtiss 
Iowa State University 
Aines, IA 50011 

PVPO NUW•Ull 

V AAl[TY NAM! O A T!WPORAAY 
O!SIGNATION 

Plan: 1hc appropriate numbtr that dcscrabts the varietal c haracter or th is variety in the bo:1cs btJow. 
I, SEE D SHAP!1 w J • SPHERICAL 

J. SflD COAT COLOl r 

r1l 1 • YELLO• 

~ 5 •OTHER ( e cU J 

l. Sf!D COAT LUSTll: 

1 •DULL 

~ . HILUM COLOR 

2,. SPHt:.RICAL 
f'LATTENE D 

2 • G Rl'. EM 

2• SHIN Y 

) • 1'.LO NGA Tf: 

1 SHADft 

) • eLlllO WN • • 9L.4CK \ = LIOMT 2 : •ll04UM 

4. Sl!:l!D Sfll! 

rn GAA•S Pet'' tOO 111'.DS 

1SHA0ft 

3 = 0.4flll( 

2 • Yl!:LLOW ) • llRO WM • •GRAY 5 • INPl:IUE.CT I 

ILACK I G I =LIGHT 2 = Nl'.OIU• 3 :z DAl'U( 
6 : BLACK 7 •OTHER (~•cJly) 

I 
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4. COTYLEDON COl.01: 

1 =YELLOW 2 c OttllllN 3 • LAl'tOll: 

I. LIA,Ll!T 5HA1'1!!1 

DJ 1 • OYAT( 2 a O•LONO J • LANCl:OLATll 4 • ELLl,.T ICAL S • OTHUt ( ,,,._lty) 

t . LIAP COLOR(! .. ,.._,..., : 

I c LIGMT GRl!l!:N 2 •MEDIUM OFIElf.N 1 •WHITE 2 • PUl'tPL!: 

3 • OTHllft CS oJ'1J 

11. POD COLOR : U : roo U:T: 

I = TAN 2 a 811110WN Ji::: BLAC llC [!] I • SC AT TEJtEO 2 • CONCUtTJtA T llD 

13. PLANT PU&fSCIENCI! COLOll : t SHA0!1 

I = GAAY 2 •BROWN l :: O THEJt (JpacU.,J :~ I : LI GHT 2 • MlD IUM ) : DAJlll:K 

1S. 'LANT HA BIT: 

1 = 5Ll[N01[R 2 • BUSH Y Jo:: INTl:AMEOIATE I • DITlJlll:MIN ' T l 2 • INOllTUUtlNATll 

) = O THlJlll: ( Speclty) 

16. HYPOCOTYL COL.DI : 17. H!D 'ltOTflN: 

I = GREEN 2 cpufllPLll!: [J •.. 
11. MUMlfR OP DAYS TO PLOWIEllNG Jt. MATUlllTY GIOUP: 
(Plan • .. ,. J,. lltet tr.• (•·I· ~I •At.11 I a oo J •I 4 • II S •Ill 
a • .,. 9'9'., '•••.J Ir! Q 

aft~r emergence I 318 I 6 • · ~ _ __ _ 7 • _v ___ ~ •vi__ 9 • v11 10 • v111 
20 . SIZIE r 10 DAY OLD H'lfDLIUG GIOWH UHDfl CONSTANT LIGHT (G,.-tl- C,__.. ,, AT 25• C. (IJle- a .. ,.'" llra l k• 

(• . . 0 z , .,..,, •l•e ,. '-· e, , ••• . , 

9 .... LlNGTH fl"'f'81 t1M. LENGTH 
Of' HlOLINO ~or COTYLl:OON 

21. DIS!AH : (E,.,., 0 =H•t r .. ~ I = J"•c-erlW.; J = ••• , ... ,.,, 

~ 9ACTIUUAL [=:Q] SOY•lAN [Q:J DOWNY [l] PUflllPL( 
PUSTULE CYST MILOl:W STAIN 

r:-r:-1 teiL WIDTH 
L:!:....l!J or COTYL•OOfll 

[iJ POD ANO 
ITt:M •LIGHT 

[SL] Jlll:OOT 
KNOT 

~l',itOGl:Yt: ~ ITIM [!] PHYTO- [1=] •,itOWN [QJ TA"Glr:T [QJ •lltOWN 
CANKIA PHTHOfflA STt:M '-OT SPOT IPOT 

,itHllOCTONIA [QJ •UD 
•LIGHT [Q] WILOrlJlll:I: GJ IOOT [l] O THEJlll: ( Sp.city) Iron chlorosis 

2l INDICATE WHICH VAltlfTY MOST CLOHLY A!SEMILU THAT SUIMITT!.D 

C HARAC TER MAM( OF V ARl(TY C HARA C Tl[R 

Corsov 
Hark Seed ' ' 1e 

ll. GIV! DATA. ,Olt SUIMITTfD AND SUUl.AR STANDARD VARt!TY · 

V ARIET Y 

Su bmitted 
Weber 

Noma o l 1 1m d o1 - 01 1el y 

Corsey 

N O. O F OA YS L O DGI NG 
TO MA TUJlll:tTY SCORE 

124. 2 I 

2.3 

* after planting 

PLANT 
HEI GHT 

36 

38 

L EAf' Si l I[ 

W1d1h Length 

C OHTl.NT 

P rotein Oil 

1Q! 7 1 4 3 

407. 20,67. 

MAM!: Of' V ARll[T Y 

R--'"lo o 

AV ERA G E NO . 
0 1' P OOi Pl[Jllt 

PLANT 
IOO IN IE NO. 
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IMSTRUCTIOMS 

GENERAL : The following publications may be us e d a s a rcfc1cncc aid for complcring ch is form : 

I . Scou , Waher 0. and Samue l R . Aldr ich, 1970 , MOOcrn Soy~an Production, The Farmer Qua rtt rly. 

2. Norman, A. G., 1963. The= Soybean : Genetics, Breeding , Physiolog y, Nucrition, Manaacmenc. 

3. Mc Ki c , J. W. , and K. L. Anderson, 1970, The Soybean Book. 

LEAF COL OR : N 1ck crs on 's or any re cogniud colo r fan may~ u~ed ro determine the leaf color of the described 

varie ty. The follow1ng Soybean varietie s may be used as a guide to idcncify rhe colors listed on the fo rm . 

COLOR 

Light Green 

Med ium GrcC" n 
Dark Gre en 

VA.Alf TY 

" Ada" 

" Wilkin" 
"S..,ifl " 

LEAF SIZE : The lollow1ng var1ct1cs may be used as a guide t o identify the rela t ive size leaves . 

Sil( VARI( TY 

Small · · Amsoy'' 

Medium '' Bonus'' 

Large '' Anoka'' 

PL AMT TYPE : The following varieties may be us ed as a guide to 1denufy t he plant type. 

TYPI! 

S lender 

lntermed1a cc 

Bushy 

YA.Rli!TY 

''Vansoy'' 

"Wirth" 

" Adelphia" 



APPENDIX G 

Facts About Naming and 
Labeling Varieties of Seed 

Every year many new varieties of agricultura l and vegetable seed reach America's mar­

ketplace . New seed varie ties. when added to varieties a lready on the market. provide 
farmers and home gardeners with a wide selection of seed. But. in order for them to buy 
intelligently. seed must be correctly named and labeled . This is no t alway!> done . 

Marketing a product by its correct name might seem to be the most likely way to do 
business . However. U.S. Department of Agricul ture (USDA) seed officials have found 

that seed. unfortunately, is sometimes named. labeled. o r advertised improperly as it 

passes through marketing channels. 

Marketing seed under the wrong name is misrepresentation . It can lead to financial 
loss for several partic ipants in the seed marketing chain . 

The farmer. for example. buys seed to achieve specific objectives such as increased 
yield. competitiveness in a spec ialized market. or adaptability to growing conditions of 
a specific reg ion . If seed is misrepresented and the farmer buys seed other than what was 

planned. the harvest may be less valuable than antic ipated. or worse yet. there may not 
even be a market for the crop . 

In one case. a farmer bought seed to grow cabbage to be marketed for processing 

into sauerkraut. As the cabbage matured. the farmer found that hi; crop was not ;uitablc 

for processing and even worse. that he had no market for the cabbage in hi; fields. In 

this case financi al hardship was brought about by improper variety labeling . 

Seed companies and plant breeders also suffer in a market where problem; with 

variety names exist. For instance . if the name of a newly released variety is mis leading 

or confusing to the potential buyer. the variety may not attract the !>ales that it might 
otherwise . 

This fac t sheet outlines requirements for naming agricultural and vegetable !>Ced. It 

is based on the Federal Seed Act. a truth-in-labeling law intended to protect farmers and 

home gardeners who purchase seed. Exception' to the basic rules and the do' ' and don'ts 

of seed variety labeling and advertisi ng also arc explained. 

Reprinted. by permission. from Agriculture Marketing Service. Naming and Jabcl1ng vanctic!> of 
seed. U.S. Department of Agriculture . AMS-592 . Rcvi>cd October 1981 . 
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Who Names New Varieties? 

The originator or discoverer of a new variety may give that variety a name . If the originator 
or discoverer can ' t or chooses not to name a variety. someone else may give that variety 
a name for marketing purposes. In such a case, the name first used when the seed is 
introduced into commerce will be the name of the variety. 

It is illegal to change a variety name once the name has been legally assigned. In 
other words. a buyer may not purchase seed labeled as variety "X" and resell it as variety 
"Y." An exception to this rule occurs when the original name is determined to be illegal. 
In such an instance. the variety has to be renamed according to the rules mentioned 
above. Another exception to this rule applies to a number of varieties which were already 
being marketed under several names before 1956. (See section on synonyms.) 

What's in a Name? 

To fully understand what goes into naming a variety, you need to know the difference 
between a "kind" of seed and a seed "variety." 

"Kind" is the term used for the seed of one or more related plants known by a common 
name such as carrot. radish. wheat. or soybean . 

"Variety" i' a subdivision of a kind. A variety has different characteristics from 
another variety of the same kind of seed. For example, "Oxheart" carrot and "Danvers 
126" carrot or " Bragg" soybean and " Ransom" soybean. 

The rule' for naming plants relate to both kinds and varieties of seed: 

I . A variety must be given a name that is unique to the kind of seed to which the 
variety belongs . For instance. there can only be one variety of wheat named 
"Prairie Road ... 

2. Varieties of two or more different kinds of seed may have the same name if the 
kinds arc not closely related. For example . there could be a "Prairie Road" wheat 
and "Prairie Road" oat because wheat and oat are kinds of seed not closely related. 
On the other hand. it would not be permissible to have an "Alta" tall fescue and 
"Alta" red fcscuc because the two kinds of seed are closely related. 

3. Once a'>igncd to a variety . the name remains exclusive . Even if "Prairie Road" 
wheat has not been marketed for many years. a newly developed and different 
wheat variety can ·1 be given the name " Prairie Road ... 

4. A company name may be used in a variety name as long as it is part of the 
original. legally as!'>igned name. Once part of a legal variety name. the company 
name must be used by everyone including another company that might market 
the seed. 

When a company name is not part of the variety name. it should not be used 
in any way that give' the idea that it is part of the variety name. For example. 
Ajax Seed Company can ·t label or advertise "Prairie Road" wheat variety as "Ajax 
Prairie Road" since "Ajax" may be mistaken to be part of the variety name. 

The simple'! way to avoid confusion is to separate the company and variety 
names in advertising or labeling. 

5. Although USDA discourages it , you may use descriptive terms in variety names 
as long as such terms arc not misleading . "GBR ." for instance. is accepted among 
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sorghum growers as meaning "green bug resistant." It would be illegal to include 
"GBR" as part of a variety name if that variety were not green bug resistant. 
Similarly, if a sweet com variety is named "Better Yield Bantam," the name 
would be illegal if this variety did not produce a higher yield than the standard 
Bantam sweet com. 

6. A variety name should be c learly different in spelling and in sound. " Alan" 
cucumber would not be permissible if an "Allen" cucumber were already on the 
market. 

Hybrids 

Remember that a hybrid also is a variety. Hybrid designations. whether they are names 

or numbers , also are variety names. Every rule discussed here applies to hybrid seed as 
well as to nonhybrid seed. 

In the case of hybrids, however. the s ituation is potentially more complex since more 

than one seed producer or company might use identical parent lines in produc ing a hybrid 

variety. One company could then produce a hybrid that was the same as one already 

introduced by another firm. 

When this happens, the same name must be used by both firms since they are marketing 
the same variety. 

If the people who developed the parent lines have given the hybrid variety a name. 

that is the legal name . Otherwise. the proper name would be the one given by the company 
that first introduced the hybrid seed into commerce. 

U.S. Department of Agriculture seed regulatory officials believe the fo llowing s it ­

uation occurs far too often: 

"State University" releases hybrid corn parent lines A and B. 
John Doe Seed Company obtains seed of lines A and B. crosses the two lines. and 

is the first company to introduce the resulting hybrid into commerce under a variety 

name . John Doe Seed Company names this hybrid " JD 5259." 
La Marque Seeds, Inc .. obtains lines A and B. makes the same cros~. and names 

the resulting hybrid variety "SML 25." There has been no change in the A and 8 lines 

that would result in a different variety . La Marque ships the hybrid seed. labeled ··SML 
25," in interstate commerce. and violates the Federal Seed Act because the seed should 
have been labeled "JD 5259." 

Synonyms--Varieties with Several Names 

As noted earlier, the name originally assigned to a variety is the name that must be used 
forever. It can't be changed unless it is illegal. 

This does not mean that all varieties must be marketed under a single name . In fact. 
some old varieties may be marketed legally under more than one name. If several names 

for a single variety of an agricultural or vegetable seed were in broad general u~e before 

July 28, 1956, those names still may be used. For hybrid com this exception applies to 
names in use before Oct. 20. 1951. 

Here are some examples: 



NAMING AND LABELING VARIETIES OF SEED 503 

The names "Acom," "Table Queen," and ''Des Moines" have been known for many 
years to represent a single squash variety. They were in broad general use before July 
28 , 1956 , so seed dealers may continue to use these names interchangeably . 

lf "Ajax 79EDX" hybrid field com. released in 1949, also became known as ' 'Golden 
Ajax 79EDX" in the late 1950s. it would be illegal to label or advertise that variety as 
"Golden Ajax 79EDX ." If the two names had been in use before Oct. 20, 1951, the 
variety could then be marketed under ei ther name . 

With the exception of old varieties with allowable synonym names, all vegetable and 
agricu ltural varieties may have only one legally recognized name, and that name must 
be used by anyone who represents the variety name in labeling and advertising. This 
includes interstate seed shipments and seed advertisements sent in the mail or in interstate 
or foreign commerce. 

Imported Seed 

Seed imported into the United States can' t be renamed if the original name of the seed 
is in the Roman alphabet. 

For example. cabbage seed labeled "Frcdrikshavn" and shipped to the United States 
from Denmark can' t be given a different var iety name such as "Bold Blue." 

Seed increased from imported seed also can't be renamed . If "Fredrikshavn" were 
increased in the United States the resulting crop st ill couldn't be named "Bold Blue ." 

Seed with a name that is not in the Roman al phabet must be given a new name . In 
such a case. the rules for naming the variety are the same as stated previously . 

Brand Names 

USDA officials have found ev idence of confusion over the use of variety names and 
brand or trademark names . This includes names reg istered with the Trademark Division 
of the U.S. Patent Office. 

Here arc some rules to keep in mind: 

1. The brand or trademark name must be clearly identified as being other than part 
of the variety name . For example. "Red Giant Brand Arthur 71 wheat" adequately 
disti nguishes between "Red Giant" brand and the variety "Arthur 71 ." "Red Giant 
Arthur 71 wheat." on the other hand . is not an adequate di stinction. 

2. A brand name must never take the place of a variety name. 
Let 's say a firm uses "Super Nova" as a brand name for its line of sunflowers. 

This firm may not relabe l or advertise variety "894" hybrid sunflower seed as 
variety "Super Nova" hybrid sunflower or even "Super Nova 894" variety . 

3. If a brand or trademark name is part of a variety's name, the trademark loses 
status . Anyone marketing the variety under its name is required to use the exact , 
legal variety name. including brand or trademark. 

For instance . say Ajax Seed Company uses "Ajax Deluxe" as a brand or trade­
mark for its line of vegetable seed . If the Ajax people introduce a new tomato 
variety named "Ajax Deluxe Cherry ." they can ' t retain exclusive rights to that 
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name . If John Doe Seed Company later makes an interstate shipment of seed of 
this same variety, it must be labeled as ''Ajax Deluxe Cherry." 

Mixtures or Blends 

The labeling and advertising of a varietal mixture or blend must nor create rhe impression 
that the seed is a single variety . 

The Federal Seed Act allows seed in mixtures or blends to be assigned a brand name 
but not a variety name. Either the percentages of each varietal component of the blend 
or the phrase "varieties not stated" must be printed on the label. Thi s rule applies to 36 
kinds of agricultural seed . 

For example, if a soybean product were a blend of three varieties, the label or 
advertising could not read "Peninsula Soybean" because " Peninsula" could be mistaken 
for a variety name . The same soybeans could be sold as "Peninsula Brand Soybean Blend . 
Varieties Not Stated. " 

Vegetable seed containing more than one variety must be labeled with the name and 
percentage of each variety present. The "Varieties Not Stated" option can't be used. 

Do Your Homework 

If you are in a position to name a new variety, you should investigate the name you wish 
to use. You should not use a name if it has been used before. or if a confusingly similar 
name exists . 

Let 's say Ajax Seed Company is marketing a new variety of red clover called "Ver­
dant." Unknown to Ajax. a '' Verdant" red clover was released by another firm more than 
18 years ago. This original " Verdant" never did become popular. and today it has all but 
disappeared from the marketplace. The fact that it has disappeared doesn ' t matter. Jour­
nals, old catalogs , or other records would prove the existence of the original "Verdant ," 
and therefore Ajax Seed Company must rename its variety . 

Researching a name to avoid potential conflict is not foolproof. The Seed Regulatory 
Branch in USDA ' s Agricultural Marketing Service can assist you in your research . 
However , there is no official registry of variety names. so the branch 's files are incomplete . 
USDA can ' t assure you that a name is completely clear. 

Summary 

If the naming , labeling, and adverti sing of a seed variety is truthful, it is probably in 
compliance with the Federal Seed Act. 

Keep these simple rules in mind to help eliminate violations and confusion in the 
marketing of seed: 

• Research the proposed variety name before adopting it. 
• Make sure the name cannot be confu sed with company names, brands , trademarks, 

or names of other varieties of the same kind of seed. 
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• Never change the variety name. whether marketing seed obtained from another 
source. or from your own production- for example. hybrid seed that already has 
a legal name . 

For More Information 

For more information on naming. labeling, and advertising seed. contact the Seed Reg­
ulatory Branch of the Livestock. Meat. Grain . and Seed Division, Agricultural Marketing 
Service , U.S . Department of Agriculture . 

Write to: Seed Regulatory Branch. Rm. 2603-S, AMS, USDA, Washington, D.C., 
20250, or call: (202) 447-9340 . 

The use of company and variety names in this guide is for illustration only and does 
not constitute endorsement or indictment by the U.S . Department of Agriculture . 



APPENDIX H 

Application for Review of 
Soybean Varieties for 
Certification 

National Certified Soybean Variety Review Board 

APPLICANT 'S NAME Iowa Agr ic . & Home Econ . Expt. S tation 

ADOR.£56 Iowa Sta te University, Ames .. towa 500 11 

Date __ l~/_1~8~/~8_0 _ _ ___ _ 

SPCliSORING INSTITUTION ( If o ther tha n applicant) _________________ _ 

BREEDER'S NAME (If other than applican t) __ ll_a~l~t~e~r~R~·~F~e~h~r~-------------

Variety Name _ _ w_e_b_e_r ________ Experunental Des ignation __ A_7_5_-_l_0_2_0_3_2 ______ _ 

The breeder , the sponsori ng i ns titution, o r the o r gan i zation must describe and 
DOCUMENT i n t.his applica tion t hose cha r a cteristics of t he variety which give it 

distinctiveness by supp l y ing the info rmation r eq uested below. Action will be 
deferred Wl l ess applic ation is sufficiently doc umented. AN Y STATED BENEFIT OR 
ADVANTAGES FOR n!E VARIETY MUST BE SUPPORTED BY ACCEPTABLE DATA. 

I . Indic a t e parentaqe ( known va riety o r strain de s iqnation requested), breeding 
proc edure (bulk , pedigree , etc.) and time sequenc e (generation} used in 
develo p i ng the var iety . 

II. VARIETY DESCRIPTION* 
a. Maturity: 3 d ay s earlie r , or d a ys later than Cor soy 
b. Flower color : P\.\,l'ple , o r White X 
c. Pubescence C.O l o r : Brown X , o r G-;;y-
d . Pod Colqr : Blac k , Brown X , or Tan 
e . Seedcoat C.Ol o r : Ye l low _x _ _ Black , Brown Green or o ther 

(des c r i be ) ________________________________ _ 

f . Seed coat lus ter : Dull J_. Shiny ___ or other 
g . Hilum Col o r : Gr ay Yell ow Black x Brown 

Iq>erfect Blac k Buff or o ther (describe) 
h . Se ed S h ape ' Round x Elongate o r other ( des c ribe ) 

i . Seed Si ze : Seed per l b . ~·as c o mpared to Cor so 
which has 2 800 seeds per lb. 

j . Plant he i ght , i n che s: 36 compared t o 
38 i n c hes. ----

Cor sey 

*C.Ompared with a.no t.her widely grown var i ety o f somewhat s1m1lar maturity grown in 
the area of usage and reg i stered w 1 th the C" rop Sc1enc e Soc 1ety o f Ameri c a . All 
compariso ns should p c e ferably be made to 0~e variety. 

111 
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k . Lodging score ' , 2_X __ . J ___ , 4 , 5 compared to ~07-
which was l , 2 X , J___ 4 or 5 --.-(Based on a score of 
1 = erect to 5 • lodged flat . 

1. Leaf size or shape : Large Medium _x __ , Small ovate X 
Oval , Lanceoldte , or other (describe}_-,..,.-----,.,...---------

m. Pl&nt Type : Slender , Bushy , or Intermed i ate X 
n. Plant Habit: Determinate or Indeterminate X 

o. Other pla.nt. o r see d chcHdc t.~ · 1 t~tu · s .. ' 1r t might help identify thi s variety 

(deacribe)~-----------------------------

p. 
q . 

Protein cx>ntent, if known : 39 .0\ compared to _.{;=o=r=s=oy~---- with {LQ_J)_\ . 
Oil content : 21.4 t compared to Cor soy with fQ.......6.__ _\ . 

III. DISEASE REACTION (List diseases and rac es for whJ. c h rated and 1nark the react.ion 
Di1euea (and race__tl. ~derately Mo derately 

Resistant Re9i9t.ant Susceptible Susceptible 
a. Frog eye (rl.<1 .... e 2) x 

b. Brown S tem Rot x 

Pod and S tem B .1. i.ght x 

d. Purple S tain x .. Phy tophthora (to lerance) x 

t . Ph~toEhthora ( race l ) x 

g . Ch loro s is x 

h . 

IV. INSECT REACTION (List insects dnd races for whi ch rated and znark the reac tion.) 
Insects (and races) Moderately 

Resistant Res1stant No Resistance -----
a. -----------
b. -----------

V. ( a) State any adva.ntage(s) o ver variet1es o f simild.r maturity. 

Weber has exhibited s uperior yield potential o ver Co r sey and other similar maturing 

varieties. On calcareous so i.ls it has good re s i s tance to iron deficiency c hlorosis. 
(b) State any distinguishing c haractenst1 cs wh ich den"On st rate eligibility for 

c ertification . Weber ha s s maller s eed s ize (14.0 g/ 100 Sd.) than Cor sey 

(16. l g/100 Sd. ) . Webe r i s I i~ lower in protein anct .B~l higher in oil. 

(Note : at least o ne variety used f o r compart son shall be similar mc1tur1ty .tnd 
req1stered wi t..h the CSSA.) 

VI. Perfo rman ce Da t a (This is not mandato ry, but. would be of considerable value to 
the committee in de c iding whether a variety lS new and different o r worthy of 
certification . ) Yield and c hem.lcal datd are required when e ither of these two 
traits is cl aimed as d d 1st 1n c tive c haracteristi c . Note : Atta c h data when 
appropr1ate . 

a . Pertonna.nce data are __ x _ , are not in c luded wt.th this a ppli c ation. 
b . The data submitted are are not __ X_ conf1dent1al to the conwnittee . 

I 21 
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VII. Tabular data concerning height, m.aturl.ty, lodging, and seed si.z.e tak.en at 
or after aaturity, is required. Yield and c hemical compos ition is required 

VIII . 

IX. 

x. 

XI. 

only when either of these two traits is cl ainw:d as a distinctive charac teristic. 
Data sh.all include appropriate c hec k varieties reqiste!"ed with the CSSA . Data 
.. y be frc>9 teet& conducted by private firma or Agric ultural Experunent 
Stations. or both. Location (a) data collected A 11 the locations growing Group I 

of the 197 7-197 8 Uniiorm Soybean Test~ of Northern States. 

PERFOl<MANCE DATA 

V•riety 
No. ot 

Height 
Data Lodging Seed Sz Oi l ' Tea ta Mature Index Wt . / 1 00 Con- Pro-

Yield 

c o o"• '""' ••; n 

See Attached Shee ts 

List the geoqraphic area or areas of adaptation o f this variety Weber is of mid 

Group maturity and best adapted to 43° to 44° N. Lat. 

State procedure for maint&inJ.ng Foundation Seed, seed eldisses t o be used , a 
state98nt a• to limitations of generations that may be Certified, and any 
requirements or limitations necessary to maintain varietal c naracteristic s. 
Seed of Weber was produced by foundation seed organizations in s tates pat"ticipating 

in its release in 1979. Foundation seed will be distributed to certi f ied seed growers 

for plantinR in 1980. ttiis variety will be l imited to J generations of production 

Ib;yu,_nids b;aereiee:y 
5ie:dac~1eep0tet:u;:yd'ot/forci:legc~5/te{f;di,n:nadge~~ri~isf,l~tJenttLa1'i1ma!er\ei fi0e~d • 

aeed be offered for sale? Certified seed will be available in 1981. 

~ Variety Reviev Board assumes all information o n the application t o be the 
responsibility of the originator or owner . If inaccurac ies are later 1den tified 
it vill be the responsibility of the origina tor o r owner to notify the Va riety 
Aeviev Board and to make corrections. When experunental designations a re 
approved by the Variety Review Board and are later changed t o a permanent name 
or n\.lmber the originator or owner will notJ.ty the Variety Review Bo ard and give 
the1n the nev name and number. 

XII. .. application for Plant Variety Protectio n conteO\f)lated ? Yes X No __ 
Undec ided __ 

At the time & variety is a ccepted for cert i ticatJ.o n , a t wo pound sample seed 
lot of the generation, o r generations, requested by the cer t 1fying a gency shall 
be submitted to the agenc y by the sponso r. This lot ( s) is to be retained 
oontrol S4J1Ple against which all future seed released tor Certified Seed 
Production may be compared to establJ.sh continued trueness t o variety . 

XIII. The ba.aia for determinin9 elig i bility f o r a Certificate o f Plant Va.riety 
Protection by the PVP office is uniqueness o r novelty. Descriptive data o n all 
varieties vhether protected or not is needed in determJ. n1nq s uch novelty. 
Pleaae indicate below your wishes regarding such informa t1on fro m this 
apelication . Your decisi o n wJ.11 in no way af fec t deliberations o f the Vanety 
Reviev Board or the PVP office. 

Deecriptive information in this applicat i o n may _X_ may not 
tbie PVP office in the varietal desc ripti o n data bank . 

(JI 

by used by 

Subait twelve copies of this appl icat1on and a one pound sample o f the seed to: 

Larry Sva) qr 
Manager 
Indiana Cr op Improvemen t Assoc iation 
3510 u. S. 52 South 
Lafayette, Indiana 4 7905 
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It printed or m.imeoqraphed material is enclosed with this application. pl.!1'&e F1~rnd 

twelve oopie• of such matter. 

Pleaae submit a short and precise description of this variety in the spac e ?• ·ideJ 
below, aa you wiah it published by AOSCA.. Special emphasls on charac teristi c 3 
aarvin9 to identify this variety from others is requested . 

Weber is a soybean variety of mid Group I maturity and best adapted to 

approximately 43° to 44° N. Lat. In compariso~ with Corsoy 1 Weber average s 

51. higher in yield, J days earlier in maturity, s imilar in height and 

lodging resistance. Weber is 1% lower in protein and .8% higher in oil and 

2.1 g/100 seeds smaller in size. Weber has white flowers, tawny pubescence, 

brown pods and dull yellow seeds with black hila. n>e white flowers and 

black hila distinguish Weber from Corsoy which has purple flowers and 

yellow hila. 

OFFICIAL eot!MI'ITEE ACTION 

Approved ___ _ Deferred Disapproved __ _ 

Signed _ __________ -------
Chairman, National Certified Soybean 

Variety Review Board 

Date ___ _ _______________ _ 

Application for Review of Soybean Varieties for Certification 

Weber is an F5 plant selection from the cross C 1453 x 'Swift. ' C 1453 is a line developed 
by the USDA-SEA and Purdue University Agricultural Experiment Station from the cross 
Cl266R x Cl253. Cl266R is a selection from ' Harosoy' x CI079, Cl253 is from 
' Blackhawk ' x 'Harosoy.' and CI079 is from ' Lincoln' x 'Ogden.' 

F5 seed was obtained by the Iowa Agriculture and Home Economics Experiment 
Station from Improved Variety Research , Inc ., which made the cross and advanced it to 
the F5 generation by single-seed descent in Iowa , Hawaii, and Puerto Rico. Progeny of 
F5 plants were evaluated in Iowa in 1973 for iron deficiency chlorosis on calcareous soil, 
and the lines with adequate resistance were selected for yield evaluation . Weber was 
tested for yield in Iowa from 1974 to 1978. and in Northern Regional Soybean Tests 
from 1976 to 1978 . 
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Questions Often Asked 
About Seed Certification 

Questions often asked about certification of small grain and soybeans are listed below 
with brief answers . These interpretations of certification standards arc supplemental to 
the certification requirements. The printed requirements take precedence over statements 
made herein. 

A. The certifying agency 

The Iowa Crop Improvement Association is designated by the Iowa Secretary of Agriculture 

as the official certifying agency in Iowa. II is a corporation composed of persons or concerns 
who are engaged in agricultural work in Iowa and are actively interested in crop improve­

ment. It is not a government agency. 

The Association establishes and administers requirements for certification and inspects the 
production of certified seed under those requirements. 

The purposes of cert ification are to encourage production of: (I) high quality seed of superior 

varieties with high genetic purity . (2) to make known the sources of high quality seed, and 
(3) to encourage the use of good seed . 

Varietal purity is the first consideration in seed certification but other factors such as 

germination and mechanical purity are also important. Fields and seed lots are rejected 
from certification when genetic standards are not met. Quality standards are listed as 

recommendations . Fields and seed lots are expected to meet quality standards but not 

required to meet them. 

All applications for certification are made voluntarily. 

B. Who can produce certified seed? 

Anyone can produce certified seed provided: (I) the requirements for certification are 

followed. (2) there is an interest in learning how to produce certi fied seed. and (3) the 

Courtesy of the Iowa Crop Improvement Association. Agronomy Building. Ames, Iowa , 50011 . 
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applicant is willing to spend the time and effon needed to; remove off-type plants from 
production fields. control undesirable weeds and other crop mixtures. thoroughly clean 
planting and harvesting equipment before using. and thoroughly clean conveying and 
conditioning equipment and storage bins before using . 

C. What are the cen ificatio n requirements? 

Requirements for cenification are updated annually and are available from the cenification 

office . Briefly some of the mo re imponant requirements are listed below: 

Plant an eligible variety . 

Plant eligible seed . 

Plant the seed on eligible land . 

Eligible Varieties 

Eligible varieties are those varieties that are accepted by the cenifying agency as meriting 

cenification in accordance with established eligibility requirements . 

Eligible seed for planting 

Genetic purity should be the first concern when purchasing seed for planting. A listing of 

cenified seed growers is published each year and is available from the Association. 

Foundation seed is eligible for planting and may be obtained from the Committee for 

Agricultural Development , Agronomy Building, Iowa State University , Ames, Iowa, or 

from the developer of a private variety. Registered seed is e ligible for planting and may 

be purchased from other growers or seedsmen. Certified (i .e . , the class of cenified seed ) 

is not e ligible for planting to produce cenified seed. 

Eligible Land 

The previous crop grown must be different from the o ne being produced . The land should 

be fenile to assure a reasonable yield of hig h quality seed . The land should also be relatively 

free of weeds . 

D. What are the four classes of cenified seed? 

Breeder seed- This is seed which is in the hands o f the developer or plant breeder. 

Foundation seed orig inates from breeder seed . In Iowa it is produced by the Committee 

for Agricultural Development or the deve loper. 

Registered seed must be grown from foundation, cleaned by the applicant or an approved 

seed conditioner. and bagged. when sampled and tagged and sealed when offered for sale. 

(Scaling is optional under cenain conditions .) 

Certified seed is usually grown from registered seed but may be grown from foundation 

seed . Cenified seed must be cleaned by the applicant or an approved conditioner. Cenified 

seed must be bagged . tagged. and sealed when sold (sealing is optional under cen ain 

conditions) . t:xceprion: Cenified seed may be sold in bulk only by grower-applicants and/or 

Approved Seed Conditioners who sell directly to the consumer who will plant the seed. 

Bulk Retai l Sales Cenificates are to be used for bulk sales instead of blue cenification tags. 

E. What is meant by the term " limited generation"? 

Limited generation is a system of controlling the number of generatio ns of seed increased 

from foundation seed. The c lasses of seed of small grain and soybean recognized under 

the limited generation system are Foundation, Registered , and Cenified. The cenified class 

of seed is not e ligible to be used as planting stock to produce additional generations of 

cenified seed. 
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F. The steps of seed certification 

There are three important steps in seed certification: 

Production 
Conditioning and Bagging 
Merchandising 

SEED CERTIFICATION 

Growers considering seed certification for the first time should give careful consideration 
to each of these steps before planting time. 

Rule of Thumb: Do not attempt to produce certified seed unless it is known before 
planting how the seed will be conditioned and merchandised. 

Production: Growers who produce seed on their own land may find the production of 
certified seed the easiest step . Seedsmen who contract with others for the production of 
certified seed often find this a difficult step. A farmer grower working with a seedsman 
who specializes in conditioning and merchandising is often a good combination in making 
certified seed available to farmers. 

Conditioning. and Bagging Requires: adequate equipment (know equipment needs in ad­

vance), know-how (trained operators). time and labor. bulk and bag storage (clean. safe 
and easily accessible) , and ability to keep records. 

Merchandising Requires: knowledge of the market. sales ability , facilities for storage and 
delivery. financing, a system of bookkeeping. billing and collecting, and advertising and 
commissions. 

Often arrangements can be made with Approved Conditioners to condition and merchandise 
certi tied seed. 

G. What does it cost to certify seed? 

Certification fees for soybeans and small grains are $20.00 for the first acre and $1. I 0 for 

each additional acre . Certification tags are $ .04 each . 

There will be additional expenses for : ( I) seed for planting, (2 ) removal of off-type plants, 
other crops and noxious weeds, (3) cleaning of planting, harvesting. conditioning , and 
conveying equipment, and storage facilities. (4) conditioning and bagging and (5) marketing. 

The cost of producing. conditioning. and merchandising a bushel of certified soybean seed 
could vary from $1 .50 to $3 .00 or more . 

H. How to apply for certification 

You will need to obtain a copy of the current Certification Requirements which are available 
from the Association by April 15 each year. 

You will need to also request the forms necessary to make application- the forms will 
vary from crop to crop. 

You will then need to complete the forms and send them to the Association along with 
your certification fee and a certification tag taken from the seed bag container of each lot 
of seed for each field you plant. 

I. Inspections and sampling procedures 

A representative of the Association will inspect each field before harvesting. For small 
grains this would be anytime after planting. For soybeans this is usually after most or all 
of the leaves have fallen from the plant. Fields harvested before inspection are not eligible 
for certification. 

A representative of the Association will sample the seed after a request for sampling has 
been received in the Association office. The sample will be checked for varietal purity and 
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identity, analyzed for mechanical purity (pure seed, weed seed, other crop seed, and inert 
material). and tested for germination . 

J. Certification tags and seals 

If all requirements have been met. certification tags will be issued. The certification tags 
will have the following information printed on them: 

Variety and Crop 
Lot Number 
Grower Number 

To meet requirements of State and Federal Seed Laws a tag showing the analysis of the 
seed must also be attached to each container. 

Approved Seed Conditioners may print and attach certification tags to seed after conditioning 
but before sampling. (See Certification Requirements for the procedure.) 

Certification tags must be sewn or stapled to each bag of seed so they cannot be removed 
without damage to the tag . 

Seals are required when the standards of another country, province, or state require sealing 
of the seed container. When seals are required . the responsibility for meeting this need 

will be assumed by the seller of the seed . Seals must be purchased from the Association 
and are available at cost plus shipping and handling. 

K. What is an approved conditioner of certified seed~ 

Conditioners having necessary equipment. storage facilities and trained personnel may 
become Approved Conditioners of certified seed. Applications to become an Approved 
Conditioner of certified seed are required annually . The plant is inspected each year for a 
charge of $75 .00 the first year applying and $60.00 for each succeeding year . The con­
ditioning year begins July I and ends June 30. 

An Approved Conditioner may be approved to condition one or more crops, which include 
small grain . soybeans. grasses. legumes, or com. 

An Approved Conditioner may be approved to: recondition. rebag, and retag certified seed 
under a specific procedure developed for this purpose , assume responsibility for completing 
certification of the original applicant following field inspection, and may print and attach 
certification rags ro conditioned seed previous to sampl ing. (See Certification Requirements 
for procedure.) 

L. Unanswered questions 

If you have other questions about the certification of seed, send them to the Iowa Crop 
Improvement Association, Agronomy Building , Iowa State University. Ames. Iowa 50011 
or call 515/294-6921 or see the current requirements for certification. 





Glossary 

A additive gene effect Gene action in which the effects on a genetic trait are a ltered 
by each additio nal a llele. 

alien addition line Linc with an ext ra chromosome or chromosome pair from 
another species. 

alil'n substitution linl' Line in which a chromosome or chromosome pair from 
a do no r species replaces a chromosome o r chromosome pair of a recipient 
species. 

A linl' Line with cyto plasmic male sterili ty and nonrestorer nuclear alleles that 
is used as the fema le parem in a cross to produce hybrid seed. 

allele Alternative fo rm of a gene a t a locus. 
allopolyploid I ndi victua l tha t has two o r mo re geno mes from di fferem species. 

amphidiploid Tetraploid whose somatic cells contain the diploid ch ro mosome 
complemenb of two parental species. 

anaphase Stage of meiosis or mitosis at which chromosomes of a homologous 
pair or chromatids of a chromosome separate and move toward opposite poles 
of a dividing cell. 

androgenesis Develo pment of a haplo id embryo from a sperm nucleus a fter it 
enters the embryo sac. 

aneuploid An individual with o ther than a n exact multiple of the haploid 
chromosome complement due to the absence or presence of part o r a ll of 
o ne or more ch ro mosomes. 

anther Pollen-bearing portion of the stamen. 
anthesis Process of pollen shed from the a nthers. 
antibiosis Antagonistic association in which one organism has an injurious ef­

fect o n normal growth and deve lopmem of a not her. 
apom1x1s Production of seed from an unferti lized egg or from somatic cells of 

the maternal plan t. 

asexual reproduction Rep roductive process that does not involve the unio n of 
gametes, and which results in individuals with a genotype identical to the 
maternal parent. 
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asynapsis Lack of pairing between homologous chromosomes during meiosis. 
autogamy Development of seed by self-poll ination. 
autopolyploid Individual that has more than two complete chromosome sets of 

a single genome. 
avirulent Parasite unable to infect and cause disease in a host plant. 

B backcross Mating of a hybrid to one of its parents. 
BC,, BC,, etc. Symbols used to designate the first backcross generatio n, the sec­

ond backcross generation, and so forth. 
bias Departure of a statistic from its true value. 
bivalent Configuration consisting of two homologous chro mosomes that pair 

during meiosis. 
blend See Multiline. 
Bline Male-fertile maintainer line with normal cytoplasm and nonrestorer nuclear 

alleles that is used to produce seed of its male-sterile A-line counterpart. 
breeder seed Seed or vegetative propagules of a cu ltivar, generally produced by 

the breeder, from which all subsequent generations of multiplication of the 
cu ltivar originate. 

breeding Genetic modification of living organisms. 

bulk method Method of managing a segregating population during inbreeding 
that involves growing the population in a bulk plot, harvesting the self­
pollinated seed of plant s in bulk, and using a sample of the bulk to plant 
the next generation. 

C centromere Region of the chromosome to which the spindle fiber attaches dur­
ing meiosis and mitosis. 

certified seed (a) Seed of a cultivar that has been verified for its genetic identity 
and purity by a n officia l seed certifying agency. Classes o f certified seed are 
founda ti on, registered, and certified. (b) C lass of certified seed tha t genera l­
ly is produced from a planting of registered seed, but which also may be pro­
duced from foundation or cert ified seed. 

character Expression of genes as revealed in the phenotype of a plant. 
chasmogamy Pollination and fertili za tion occur in an open nower. 
chiasma Position on the chromosome at which it is assumed that crossi ng over 

occurs during meiosis. 
chromatid One of two identical sister strands of a repli cated chrommome held 

together by a centromere. 
chromosome Structural unit in the nuclew. that carrie~ ge nes in a linear order. 
cleistogamy Pollination and fertili za tion occur in an unopened nower. 
clone Indi vidual that is reproduced asexually to produce progeny genetically iden­

tical to itself. 
colchicine Alkaloid extracted from seeds or corms of Co/chicine au/Umnale that 

induces doubling of the chromosome number of celb by interfering with spin­
dle fiber formation and separation of daughter chrom osomes during mitosis 
a nd meiosis. 

combining ability (a) General combining ability is the average performance of 
the progeny of an individual when mated with a genet ica ll y diverse popula­
tion or series of genotypes. (b) Specific combining ability is the perfo rm ance 
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of the progeny from the mating of two specific genotypes in relation to the 
average performance of progenies from the mating of a series of genotypes 
in all combinations. 

composite Mixture of genotypes from several sources that is maintained in bulk 
from one generation to the next. 

correlation Statistical measure of the degree to which two characters vary together. 
coupling linkage Linked recessive alleles occur in one homologous chromosome 

and the dominant alleles at the same loci occur in the other chromosome, 
such as ab/AB. 

covariance Statistical measure of the interrelationship between two variables. 
crossing over Exchange of segments between chromatids of homologous 

chromosomes during meiosis. 
cross-pollination Female gametes of an individual are fertilized by the male 

gametes of other individual(s). 
cultivar Cultivated variety of a plant. 
cytoplasm Protoplasm of a cell excluding the nucleus. 
cytoplasmic inheritance Transmission of hereditary factors through the cytoplasm 

instead of through genes in the nucleus. 

D deficiency Absence or deletion of a segment of a chromosome. 
degrees of freedom Number of independent comparisons that can be made in 

a set of da_ta. 
deoxyribonucleic acid (DNA) Linear polymer in the chromosomes that carries 

the genetic information of an organism, and which consists of purine and 
pyrimidine bases linked through deoxyribose by phosphate groups. 

detassel Removal of the tassel (male inflorescence) of maize. 
diakinesis Stage of prophase I of meiosis at which chromosome contraction is 

near its maximum . 
diallel mating Mating a group of genotypes in all possible combinations. 
dihybrid Progeny of cross between parents that differ for the alleles at two loci. 
dioecious Staminate and pistillate flowers occur on different plants of the same 

species. 
diploid Individual with two sets of a basic genome; (2x). 
diplonema Stage of prophase I of meiosis when homologous chromosomes repel 

each other and the chiasmata formed by crossing over between chromatids 
of homologous chromosomes are first clearly visible. 

disjunction Separation of homologous chromosomes during the first meiotic divi­
sion and of chromatids during anaphase of the second meiotic division and 
of mitosis. 

dominance lntraallelic interaction at a heterozygous locus when one allele par­
tially or completely mask s the expression of another allele. 

dominant gene effects Gene action with deviations from an additive condition, 
suc h that the heterozygote is more like one parent than the other. 

donor parent Parent in a backcross from which one or more genes controlling 
a desired characteristic are transferred to the recurrent parent. 

double cross Mating of two single-cross hybrids. 
duplex Condition in which a polyploid has two dominant alleles at a locus, such 

as AAaa in a tetraploid. Condition at a locus in a tetraploid when the same 
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allele occurs on two homologous chromosomes and a second allele occurs 
on the other two homologous chromosomes, such as aabb. 

duplication Repetition of a segment of a chromosome. 

E early-generation testing Method of managing segregating populations in which 
the genetic potential of heterozygous and /or heterogeneous individuals, lines, 
or populations are evaluated at an early stage of inbreeding. 

egg The female gamete. In plants, the egg is one of the nuclei in the embryo sac 
of the pistil that is formed after mitotic division of a megaspore. 

emasculation Removal of the anthers from a nower. 
embryo Rudimentary plant in a seed . 
embryo sac Female gametophyte that arises from the megaspore by successive 

mitotic divisions. 
endosperm Triploid tissue of the seed that arises from fusion of a sperm nucleus 

with the two polar nuclei of the embryo sac. 
environment External conditions that innuence expression of genes of an 

individual. 
epiphytotic Sudden and usually widespread development of a destructive disease. 
epistasis lnterallelic interactions between two o r more loci that control the ex­

pression of a character. 
euploidy Variations in chromosome number that are multiples of complete sets 

basic to a species. 
evolutionary breeding Breeding procedure in which a cultivar is developed from 

a heterogeneous population that is subjected to natural selection over a number 

of generations. 
experimental error Variation in the measu rement of a genotype or treatment that 

results from unrecogni zed or uncontrolled factors in a n experiment. 

F F, First filial generation or hybrid obtained from the mating of two genotypes. 
The F,, F3, and later generations represent successive generations of 
self-pollination. 

family Group of individuals directly related to a common ancestor. 
fertility Ability to produce viable offspring. 
fertility restoring genes Nuclear genes that act to restore fertility in plant s with 

male-sterile cytoplasm . 
fertilization Fusion of an egg and sperm to form a zygote. 
foundation seed Class of cert ified seed produced from breeder seed. 
full-sib family Progeny of the mating of two individuals. 

G gamete Sex cell produced by the female and male reproductive organs. 
gene Basic unit of inheritance which is a sequence of DNA nucleotides that codes 

for a functional product of RNA or a polypeptide. 
gene deployment Planned geographic distribution of major genes for specific 

resistance to pests for use in cultivar development and production . 
gene frequency Proportion in which alternative alleles of a gene occur in a 

population . 
gene interaction Modification of gene action by a nonallelic gene or ge nes. 
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gene pool Genes available for the improvement of a species that are present within 
the species or a re derived from other species. 

general resistance Host plant resistance that functions against all races of a pest. 
genetic drift Changes in gene frequency in small populations due to random 

processes. 
genetic equilibrium Condition of a population in which successive generations 

contain the same genotypic and gene frequencies. 
genetic marker Allele used to identify a gene, chromosome segment, or a 

chromosome. 
genome Basic set of chromosomes of an organism. 
genotype Genetic makeup of an individual. 
genotypic ratio Proportions of different genotypes in a population . 
germplasm Total of the genotypes that constitute a species. 

H half-sib family Progeny that have one parent in common. 
haploid Cell or individual with half (n) of the somatic chromosome number. 
heredity Transmission of genetic characters from parents to progeny. 
heritability Portion of the phenotypic variation among individuals that is due 

to genetic differences among them. Broad-sense heritability is estimated from 
the ratio of the total genetic variance to the phenotypic variance. Narrow­
sense heritability is estimated from the ratio of the additive portion of the 
genetic variance to the phenotypic variance. 

heterogeneous population Condition that exists in a population of individuals 
with different genotypes. 

heteromorphic flower Bisexual nower in which the stamens and style attain dif­
ferent lengths. 

heterosis Condition in which a hybrid exceeds the performance of its parents for 
one or more characters. Mid-parent heterosis represents performance of the 
hybrid that exceeds the average performance of the parents per se. High-parent 
heterosis occurs when the hybrid performance exceeds that of the best parent. 

heterozygous Different alleles are present at a locus on homologous chromosomes 
in a diploid or polyploid individual, such as Aa in a diploid and AAaa in a 
tetraploid. 

hexaploid Individual with six sets of chromosomes; (6x). 
homoeologous chromosomes Homologous or partially homologous chromo­

somes o riginating from different genomes. 
homogeneous population Condition that exists in a population of individuals 

with the same genotype. 
homologous chromosomes Chromosomes that pair during prophase o f meiosis. 
homomorphic flower Bisexual nower in which the stamens and style attain com­

parable lengths. 
homozygous Identical alleles are present at a locus on homologous chromosomes 

in a diploid or polyplo id individual, such as AA in a diploid or AAAA in 
a tetraploid. 

horizontal resistance See General resistance. 
hybrid Progeny of the mating between genetically different parents. 
hybridization Mating of genetically different individuals. 
hybrid vigor See Heterosis. 
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I ideotype Ideal plant model formulated to assist in achieving selection goals. 
imperfect flower Flower that does not possess both a stamen and a pistil. 
inbred line Line produced by inbreeding that is homozygous and homogeneous. 
inbreeding Mating of individuals that are related by descent. 
inbreeding coefficient Quantitative measure of the degree of inbreeding, com­

monly denoted by the letter F. 
inbreeding depression Reduction in performance that is associated with an in­

crease in homozygosity. 
incompatibility See Self-incompatibility. 
independent assortment Random distribution of chromosomes to the gametes 

during meiosis. 
inversion Rearrangement of a chromosome segment so that its genes are in re­

versed linear order. 
irradiation Exposure of organisms to X-rays or other types of radiation to in­

crease mutation rates or change chromosome structure. 
isochromosome Chromosome with two identical arms. 
isogenic lines (isolines) Lines that are genetically similar except for the alleles 

at one locus. 
isolation Separation of a population of plants from o ther genotypes with which 

they are capable of mating. 

L landrace Cultivated forms that evolved from a natural population of a plant 
species. 

leptonema Stage of prophase I of meiosis at which chromosomes have a thin, 
threadlike appearance and chromatids cannot be distinguished. 

line Progeny of an individual plant. 
linkage Condition in which genes located on the same chromosome are inherited 

together due to their close proximity. 
linkage value Frequency of recombination between linked genes due to crossing 

over. 
locus Position occupied by a gene on a chromosome. 

M M, First generation after treatment with a mutagenic agent. The M,, Ml' and 
later generations represent successive generations of self-pollination. 

male sterility Condition in which pollen is absent or nonfunctional in flowering 
plants. Genetic male steri lity results from the action of nuclear genes. 
Cytoplasmic-genetic male sterility involves the interaction of cytoplasmic fac­
tors and nuclear genes. 

mass-pedigree Management of a segregating population during inbreeding by 
use of the bulk (mass) method when conditions are unfavorable for selection, 
and use of progeny testing (pedigree) when conditions are favorable for 

selection. 
mass selection System of breeding in which seeds from individuals selected on 

the basis of phenotype are bulked and used to grow the next generation. 
mating system Method by which individuals are paired for crossing. 
mean Arithmetic average of a series of observations. 
megaspore One of four haploid spores originating from meiotic divisions of the 

megaspore mother cell in the ovary. One of the four megaspores undergoes 
mitotic division(s) to form the embryo sac. 
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me1os1s Process that occurs in the female and male reproductive organs by which 
the chromosome number in somatic cells (2n) is reduced by one-half (n) in 
the haploid gametes. 

metaphase Stage of mitosis or meiosis at which the chromosomes or homologous 
chromosome pairs are arranged in a linear manner at the center of the cell, 
immediately before the chromatids or homologous chromosomes separate and 
pass to the two poles during anaphase. 

microspore One of the four haploid spores originating from the meiotic divi­
sion of the microspore mother cell in the anther-and which gives rise to the 
pollen grain. 

mitosis Process by which the nucleus of a cell is divided into two genetically iden­
tical nuclei. 

modified single cross Progeny of a mating between two related inbred lines and 
an unrelated inbred line. 

modifying genes Minor genes that innuence the expression of a major gene. 
monoecious Staminate and pistillate nowers borne separately on the same plant. 
monohybrid C ross between parents that differ by the alleles at one locus. 
monoploid Individual that has the basic (x) chromosome number. 
monosomic Individual lacking one member of a chromosome pair; 2n -

chromosomes. 
mulliline Seed mixture of isolines, closely related lines, or unrelated lines. 
multiple alleles More than two alternative forms of a gene that can occur at a 

locus; e.g., Al, A2, A3, and A4. 
mullivalent Associations formed by the pairing of more than two homologous 

chromosomes during meiosis. 
mutation Heritable variation in a gene or in chromosome structure. 

N nonpreference Mechanism for insect resistance in which plant characteristics make 
an individual undesirable to insects as a site for food, shelter, or reproduction. 

nonrecurrent parent See Donor parent. 
nulliplex Condition in which a polyploid has the same recessive allele at a locus 

on all homologous chromosomes. Condition at a locus in a polyploid in which 
only one allele, regardless of its dominance, is present on all homologous 
chromosomes such as aaaa. 

nullisomic Individual that lacks both members of the same chromosome pair; 
2n - 2 chromosomes. 

0 open-pollination Natural cross-pollination. 
outcross A cross, usually natural , to a plant with a different genotype. 
ovary Enlarged basal portion of the pistil , in which the seeds are borne. 
overdominance Condition in which the performance of the heterozygote for a 

gene exceeds that of the homozygotes. 

P pachynema Stage of prophase I of meiosis when the two chromatids of each 
chromosome may be distinguishable and homologous chromosomes have 
completely paired-. 

parthenogenesis Development of an embryo from a sex cell without fertilization. 
pathogen Organism capable of inciting a disease. 
pedigree Record of the ancestry of an individual. 
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pedigree method Selection procedure in a segregating population during in­
breeding that involves maintenance of the ancestry of genotypes as selection 
is carried out among plants and their progeny each generation. 

perfect flower Flower possessing both a stamen and pistil. 
phenotype Appearance of an individual or group of individuals. 
phenotypic ratio Proportions of different phenot ypes in a heterogeneous 

population. 
pistil Seed-bearing organ in the flower, composed of the ovary, style, and stigma. 

pistillate flower Flower bearing a pistil but not stamens. 
plant introduction Seeds or vegetative propagules of plants that have been in­

troduced from another country. 
polar nuclei Two nuclei in the embryo sac of the pistil that unite with a sperm 

nucleus in triple fusion. In some species, the cell formed by trip le fusi o n is 
the origin of the endosperm. 

pollen grain Male gametophyte originating from a microspore. 

pollination Transfer of pollen from the anther to the stigma of the pistil. 
polycross Open-pollination of a group of selected genotypes in isolation that have 

been arranged in a manner that promotes random mating. 
polyploid Individual with more than two basic sets of chromo,omes in its somatic 

cells; triploid (3x), telraploid (4x), and hexaplo id (6x). 
population Community of individuals with a common origin. 
probability Likelihood that an event will or will not occur. 
progeny test Test of the genolypic value of an individual based on the perfor­

mance of its offspring. 
prophase Stage of meiosis or mitosis during which chromosomes coi l and con-

tract and during which homologous chromosomes synapse in meio'i'. 
protandry Maturation of the anthers before the pistil. 
protogyny Maturation of the pistil before the anthers. 

pseudogamy Absolute requirement for pollination to obtain viable apomictic 'eed, 
even though the sperm and egg nuclei do not unite. 

pure line Homogeneous progeny of a homozygou' individual. 
pyramiding Incorporation of two or more majo r genes for specific resi\tance to 

a pest into a cultivar. 

Q quadriplex Condition in which a polyploid has four dominant alleles for a given 

locus, such as AAAA in a tetraploid. 

qualitative character Character for which the phenot ypic variation among 
genotypes is not continuous and can be separated into discrete classes. 

quantitative character Character for which the phcnotypic variation among 
genotypes is continuous and cannot be separated into discrete classe~. 

R R line Pollen parent line, containing fertility restoring alleles, that is crov,ed with 
an A line in the production of hybrid seed . 

random Occurs by chance without any restrictions. 
randomization Process of randomly arranging genotypes or other treatments in 

an experiment. 
recessive Condition of an allele whose expression is masked in the presence of 

a dominant allele at the same locus on a homologous chromosome. 
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reciprocal cross Mating of two individuals in which each is used as the male parent 

in one cross and the female parent in the other. 
recombination Formation of new combinations of genes as a result of the in­

dependent assortment that occurs in a heterozygous individual during meiosis. 
recurrent parent Parent to which successive backcrosses are made in a backcross 

breeding program. 
recurrent selection Cyc lic selection in a breeding population to improve the fre­

quency of desirable a lleles for a character. 
registered seed Class of certified seed generally produced from founda tion seed, 

but which may also be produced from breeder seed. 
regression Statistical measure of the rate of change in one variable as the level 

of the other variab le is changed. 
repulsion linkage Linkage between two heterozygous loci in which a dominant 

allele at one locus is on the same chromosome as a recessive allele at the other 
locus, such as a BIA b. 

resistant Characteristic of a plant that is capable of suppressing or retarding 
development of a pathogen or other injurious factor. 

roguing Removal of individuals that do not conform to the sta ndard of o ther 
members of a cultivar or population. 

S S Symbol used to denote generations of self-pollination . In this book, the S11 and 
F, generations are considered ge netica lly equivalent; therefore, the S , = F, 
and the S, = F,. 

sample Finite series of individuals or observat ions taken from a population. 
segregation Separation of a llelic pairs and their distribution to different ce lls dur­

ing meiosis. 
selection Identification of individuals or lines that are more desirable than others 

in a heterogeneous population. 

selection differential Difference between the mean performance of genotypes 
selected from a population and the overa ll population mean . 

self-fertility Capabil it y of producing seed with self-po llination. 
self-incompatibility Inability of male gametes to effect fertilization of female 

gametes from the sa me individua l. 
self-pollination Process by which male and female gametes from the same in­

dividual unite to produce seed . 
semigamy Reproductive process in which the sperm nucleus enters the egg cell, 

but does not fu se with the egg nucleus. 

sexual reproduction Reproduction that involves the fusion of male and female 
gametes. 

sib mating Mating of individuals within the same family or line. 
simplex Condition in which a polyploid has one dominant allele for a locus on 

homologous chromosomes, such as Aaaa for a tetraploid. Condition at a locus 
in a tetraploid when the same a llele occurs on three homologous chromosomes 
and anot her a llele occurs on the other chromosome, such as aaab. 

single cross Mating between two ge netically different parents. 
single-seed descent Breeding procedure used during the inbreeding of a segregating 

population in which plants are advanced by single seeds from one generation 
to the next. 
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species Unit of taxonomic classification into which genera are divided. Groups 
of actually or potentially interbreeding natural populations that are reproduc­
tively isolated from other such groups. 

specific resistance Host plant is resistant to speci fie races of a pest. 
sperm nuclei The male gamete. In plants, two sperm nuclei a re formed by mitotic 

division of the generative nucleus of a microspore. One sperm nucleus unites 
with the egg ce ll to form the zygote that is the origin of the embryo, and the 
other unites with the two polar nuclei in triple fusion, which is the origin of 
the endosperm in some plant species. 

stability, genotypic Reliability of performance of a ge notype or group of 
genotypes across different environmenta l cond ition s. 

stamen Pollen-bearing o rgan in the flower composed of an ant her and a filament. 

staminate flower Flower bearing stamens but not a pistil. 
strain A group of similar and related individuals. 
susceptible Characteristic o f a host plant such that it is incapable of suppress­

ing or retarding a pathogen or ot her injurious factor. 

Syn Symbol used to designate generations of propagation of a synt hetic popula­
tion. The Syn 0 represents the parent clo nes o r lines, Syn 1 is the progeny 
of the first intermating of the parents, Syn 2 is the open-pollinated progeny 
of the Syn I generation. 

synapsis Pairing of homologous chromosomes during prophase I of meiosis. 
synthetic Population produced by intermating selected genotypes and which is 

produced from one generation to the next by open-pollination. 

T telocentric chromosome Chromosome consisting of a single arm with a terminal 
centromere. 

telophase Stage of meiosis or mitosis when the chromatids or chromosomes have 
reached the poles of the cell following anaphase and changes in the contrac­
tion of the chromatids and chromosomes occur. 

testcross Mating used to evaluate the geno type of an individual. 
tetragenic Condition at a locus in a tetraploid when four different alleles occur 

on homologous chromosomes, such as abed. 
tetraploid Individual with four basic (x) sets of chromosomes. 
three-way cross Progeny of the mating of three genetica ll y different parent s. 
tolerance Ability of plants to perform well in the presence of a dest ructi ve 

pathogen, insect, nematode, or environmental condition. 
topcross Type of testcross that involves the mating of a ser ies of individuals to 

a common parent to produce half-si b fami lies for eva luation. 
transgressive segregation Occurrence of one or more individuals in a population 

whose performance for a character falls outside the range of the pa rent s of 
the population. 

translocation Change in the position of a segment of a chromosome to another 
location in the same or a different chromosome. 

trigenic Condition at a locus in a tet raploid when the same allele occurs on two 
homologous chromosomes a nd two different alle les occur on the ot her 
chromosomes, such as aabc. 

triplex Condition in which a polyploid has three dominant alleles for a locus on 
homologous chromosomes, such as AAAa in a tetraplo id . 
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triploid Individual with three basic (x) sets of chromosomes. 
trisomic Individual that has the diploid chromosome complement and one 

chromosome of the genome in triplicate; 2n + I chromosomes. 

U univalent Unpaired chromosome in meiosis. 

V variance Statistical measure of the mean squared deviation of individual 
measurements from the overall mean of the measurements. 

variation Differences among individuals due to differences in their genetic con­
stitution, their response to the environment, genotype x environment interac­
tion, and experimental error. 

variety Subdivision of a species for taxonomic classification. Used interchangeably 
with the term cultivar to denote a group of individuals that are distinct 
genetically from other groups of individuals in the species. 

vertical resistance See Specific resistance. 
virulence Capacity of a pathogen to cause a disease. 

Z zygote Cell formed by the union of female and male gametes. 
zygonema Stage of prophase I of meiosis when the threadlike chromosomes pair. 
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Achimenes, 287 
Aegilops, 355, 472 
Aegilops umbellulata, 72 
Agropyron desertorum. See wheatgrass. 

crested 
alfalfa. 20, 22. 62. 106. 110- 112, 11 8. 126. 

177- 178, 313, 379, 421 - 422, 426, 440, 
461, 471, 475 

Alliu111 cepa. See onion 
alloploidy, 62- 65 
almond, 126 
Alsrroemeria, 287 
Ananas comosus. See pineapple 
androgenesis, 24, 350- 351 
aneuploidy, 66- 73 
.4piw11 graveolens. See celery 
apomim. 378, 381- 382. 385, 387 
apomixi,, 23- 24 
apple. 24, 126. 287 
apricot, 287 
A rachis hypogaea. See peanut 
asexually propagated cultivar,, development 

of. 381 
clone evaluation, 385- 386 
population formation . 382- 384 

propagation or. 387 
asexual reproduction. 22- 24 
au10ploidy. 60- 64 
autumn crocus, 62 
Avena. See oat 
Avena sterilis, 404 
avocado. 4 71 
a1.a lea. 287 

Backcr05'> method. 360 
genetic consideration>. 366-376 
implementation of, 361- 366 
inbred line improvement, 437- 438 

inbreeding, 107- 110 
incorporating male sterility, 199-203 
modified backcross, 383-384 
multiple characters, 375-376 
qualitat ive characters, 361-372 
quantitative characters, 372-375 

banana. 62, 126 
barley, 5, 55, 70, 169, 203, 245, 255, 257, 

266, 271, 283, 287, 295, 317, 339, 352, 
360. 380, 393, 401, 463, 472-473, 475 

bean. 287. 378. 459, 471 
bean. lima. 126, 380 
beet, 471 
bermudagrass. 6, 23, 378, 386 
Beta vulgaris. See sugar beet 
bluegrass, 24 

bluegrass, Kentucky, 23, 378. 403 
Borlaug, N. E., 3, 9, 402, 404-405, 409, 415 
Bouteloua curtipendu/a. See grama. side-oats 
Brassica campestris. See turnip 
Brassica napus. See rape 
Brassica oleracea. See broccoli, cabbage 
breeder seed , 396-399, 426, 462, 483, 511 
breeding value, 82, 84- 85 
Brim, C. A., 203, 207, 210, 217, 267, 

320-321, 325-326 
broccoli. 471 
bromegrass. 3 79 
bromegrass, smooth. 126 
Bromis inennis. See bromegrass, smooth 
Bruce, A. B.. 11 7, 11 9 
buffelgrass. 23, 378. 382, 385 
Bulbosum method. 352- 355 
bulk method, 315 

genetic considerations, 317 
implementation of, 315-316, 391, 393-394, 

396 
merit s o f. 317-3 18 
mutation breeding, 301-302 

529 



530 Index 

cabbage, 126, 308, 379, 471 
cacao, 471 
Cajanus cajan. See pigeonpea 
Canava/ia ensiformis. See jackbean 
canta loupe, 126, 380, 471 
Capsicum annuum . See pepper 
Carica papaya. See papaya 
carnation, 287 
Carthamus tinctorius. See safnower 
cascor. 126, 287 
celery, 126 
Cenchrus ciliaris. See bu ffelgrass 
center of diversity, 125 
center of origin, 125- 127 
certification, seed, 459-464, 506- 513 

agencies, 460-461 
procedures for, 462- 464, 512- 513 

certified seed, 397, 426. 462, 511 
classes of, 462. 511 

Chase, S. S., 347- 350, 358 
cherry, 126, 287 
chickpea, 126, 471 
chromosome, addition. 67-73 

deficiency, 74-78 
deletion, 67-73 
doubling, 170, 347, 353, 356- 357 
duplication, 74-78 
elimina tion, 352- 355 
inversion, 69, 77-78 
mapping, 71-72 
substitution, 71 - 73 
translocation , 69, 73 - 77 

Chrysanthemum, chrysanthemum. 287. 378 
Cicer arietinum. See chickpea 
Citrullus vu/garis. See watermelon 
Citrus, 24, 287 
clonal cul ti vars. 378 
clonal evaluation, 385-386 
clover, 471 

crimson, 177-178 
red, 64, 287. 3 78 
subterranean, 287 
sweet, 178, 471 

coconut, 126 
Cocos nucifera. See coconu1 
Coffea arabica. See coffee 
coffee, 62, 126, 471 
Co/chicum awwnnale. See autumn crocus 
composite-c ross population. 380 
convergent cross, 140, 144 
convergent improvement , 437 -438 
correlation, among locations. 255 

genetic. 243-244 
parent -o ffspring, 100 

Cory/us. See hazelnut 
Cory/us maxima. See filbert 
couon, 2, 4, 24, 62, 126, 271, 287. 352. 459, 

463, 473, 475 
covariance, 88- 93, 99 

cowpea, 471 
cross-po llination , 18-20 
cucumber, 126, 378- 379. 471 
Cucumis melo. See camaloupc 
Cucumis sativus. See cucumber 
Cucurbita. See pumpkin 
Curnrbita maxima. See squash 
culti va r, 377, 477 -478 
culti va rs, dimibution of. 454- 457. 465 , 

483 - 484 , 490- 491 
naming of, 459- 460, 482- 483. 500-505 
ownership of. 457 - 460 
release of. 450- 454. 481 - -1 82. 485 -491 
types of, 377 - 380 

Cynodon dactylon. See bcrmudagrass 

Dactylis glomeraw~ See orchardgras' 
Dahlia, dahlia, 287 
Datura 1nnoxia, 355 
day length, 160. See alw photopcriod 

res po me 
Design I, 86, 89- 91 
Design 11. 86, 92- 93 
diallel, 86-89, 14-1- 152 

partial, 145- 146, 151- 152 
planting arrangements, 146- 152 

Dianthus caryophyllus. See carnation 
Dioscorea caye11e11sis. See yam 
dominance. deviation, 82, 84- 85 

level of, 33 - 35, 46- 49, 81- 86. 116- 11 8 

early-generation te,ting, 339-340 
ge neral combi ning ability, 339- 340, 

343- 345 
genetic considerations, 345 -- 346 
implementation of, 340- 345, 392, 394- 395 
inbred line development, 342- 345 
merits of, 346 
mutation breeding, 303 
ren1rren1 selection. 345 
se lf-pollinated crops. 340- 345 

effec1ive popula1ion size, 113 - 114 
eggplant. 126 
Elaeis guineensis. See palm, oil 
emascu la1ion, artificial hybridiLa tion, 161 - 162 

hybrid seed production. 442- 445, 448 
epis1asis, 49- 52. 82. 85, 11 7 
evolu1ionary breeding method, 215 
Experiment S1a ti o n. Commi11ce on 

Organi1ation and Policy (ESCOP), 123, 
477- 484 

experimental error, 220 
effect on genetic gain, 242 
effec1 on heritability, 95. 98 , 104 
in field evaluations. 262 - 272 

F symbol. 28- 33 
fertiliza1ion. 17- 18 
fescue, 471 



Fes1uca. See fescue 
fiel d evaluations. 261 

cultural practices, 263 
data co llection, 270- 272, 285 
equipment, 282- 285 
expe rimental designs, 272-282 
experimental error. 261 - 272 
nonrandom arrangements. 276- 278 
plo1 shape, 270 
plot size, 266- 270 
plot type. 264- 266 
randomization, 276, 278 
replicated 1ests. 275- 282 
single -plant se lection , 272- 274 
site selec1ion, 262- 263 
unreplica1ed tests, 274- 275 
use of compu1ers, 278. 282. 285 

filben . 472 
flax, 126, 351 - 352 
Flor, H . H .. 305, 314 
flower characteristics, 18-21, 156- 157 
flowering, induction, 157- 159 

synchroni zation, 159 
Forsy1hia, forsythia, 457 
foundation seed , 396- 397, 426, 462, 

483- 484, 511 
Fragaria . See strawberry 
Frandsen, H . N., 421 , 427 
full -sib, famil y, 89- 93, 174 

mating, 107- 110 
reciproca l recurrent selection, 195-197 
recurrent selection, 189 

gametogenesis, 17 
Gardner, C. 0 ., 57, 178- 181, 197, 203, 205, 

217- 218, 267- 268, 272, 286 
gene, action, 33, 57 

average effect, 82- 85 
freq uen cy, 39- 45, 80- 86 
poo l, 131 - 133. 165- 166 

general combining ability, 88 - 89, 182, 
339- 340, 343- 345, 419, 432- 433 

geneti c diversity, 125- 135 
genetic gain, 133- 135. 239- 240 
genetic vu lnerability, 133- 135 , 312, 469 
parent selection, 122, 134- 135, 141 - 143, 

173, 239- 240 
genetic gai n, 219 

compari ng breeding methods, 234- 235 
enhancement of, 235- 245 
geneti c diversity, 133- 135, 239- 240 
genetic variance, 222- 225, 239- 240 
indirec1 selection, 243- 245 
parental control, 178, 184, 186- 187, 194, 

221 - 223, 239 
prediction of, 220-235 
recurrent selection methods, 223 - 224, 

229- 235 
resource allocation, 256 
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years per cycle, 143 , 225, 235 - 238 
genetic vulnerability, 133- 135 , 305, 469 
genotype x environment interaction, 220, 247 

assessment of, 249- 251 
effec t on genetic gai n, 228- 229, 242-243 
effect on heritability, 95 , 98, 103 
implications of, 249, 252-253 
resource allocation. 255- 258 
'ite selection, 254- 255 
stabi lit y, 258- 259 
types of interactions. 247- 249 

genotypic frequency, 
with cross-pollination, 39- 45 
with selection, 36- 39, 41 -46 
with self-pollination. 34- 39, 46-49 

genotypic value, 81- 85 
geranium, 378 
germplasm, collections, 129- 130, 471 - 473 

conservation, 125- 130 
exotic, 240 
National Plant Germplasm System, 

129- 130, 469- 476 
release, 123. 485-489 
sources. 127- 129, 469- 470 

Gladiolus, gladiolus, 23 
Glycine max. See soybean 
Gossypium. See cotton 
Goulden, C. H .. 319, 327 
grama, side-oats, 175 
grape, 64, 472 
gr id design, 178- 181, 268. 272-274 

half-sib, family, 89- 93, 174 
mating, 107- 110 
reciprocal recurrent se lection, 192- 194 
recurrent selection, 181 - 188 

haploids, 59-60 
from anther and pollen culture, 355-357 
from interspecific crosses, 352-355 
identification of, 348- 352, 356 
naturally occurring, 347-352 
doubled, 347 

merits of, 357 - 358 
methods of production, 347- 357 

Hardy-Weinberg equilibrium, 39-41, 144- 145 
Harlan, H. V., 360, 371, 376 
Harlan, J. R .. 126-128, 131, 135, 175 , 177, 

197 
Harrington, J. B. , 394-395, 400 
hazelnut, 472 
Helianihus annuus. See sunflower 
Helmin1hospori11m. 401 
Helminlhosporium /urcicum, 177 
heritability, 95-104 

effect on selection, 330-331, 335 
estimates, factors influencing, 96-104 
estimation, 98-102 
genetic gain, 220 
indirec1 selection , 243- 245 
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heritability (continued) 
realized, 101-102 
resource allocation, 256-257 

heterosis, 61, 115 
autopolyploids, 11 8-1 19 
genetic basis for, 116-119 
high-parent, 115- 116, 439 
hybrid cultivars, 11 7-1 19, 430, 439 
mid-parent , 115- 116, 439 

Hevea brasiliensis. See rubber 
Hibiscus esculentus. See okra 
honeycomb design, 267-269, 273-274 
hop, 324, 472 
Hopkins, C. G., 182-183, 197 
Hordeum, 354 
Hordeum bulbosum, 352 
Hordeum vulgare. See barley 
Hull, F. H., 117, 119, 182, 198 
Humulus lupu/us. See hop 
hybrid cultivars, 379, 428 

development of, 
combining ability evaluation, 432- 437 
inbred line development , 428-438 

heterosis, 11 7-119. 430, 439 
types of, 441- 445 

hybrid seed production, 
cytoplasmic-genetic male sterilit y, 366, 430. 

435-437, 441- 445, 447 
genetic male sterili ty, 70, 75, 77 
parent seed product ion, 445- 44 7 
parental constitutions, 441 -445 
procedures for, 447- 449 
requirements for, 439-441 

hybridization, artificial, 156 
techniques for, 159- 163 
interspecific, 165 

asexually propagared crops, 383- 384 
barriers to, 166-171 
objectives of, 165 
techniques for, 166-170 

ideotype, breeding, 245 
Immer, F. R., 55, 58, 339, 346 
inbred line development, convergent improve-

ment, 437-438 
cytoplasmic-genetic male sterility, 435- 437 
doubled haploids, 347-358 
early-generation testing, 343- 345 
inbreeding procedures, 430-432 
multiple translocations, 76-77 
population formation, 428-430 
seed production, 445-447 

inbreeding, 106 
autopolyploids, 110- 112 
bulk method, 315-318, 391 , 393-394, 396 
coefficient of, 107, 109- 114 
depression, 61, 106-107, 110- 112 
diploids, 107- 110 

early-generation testing, 339-346, 392, 
394- 395 

generic variance, 225, 239-240 
inbred line development, 430- 432 
mass selection. 328-331 . 392- 396 
mating systems, 107-11 0 
pedigree merhod, 332- 337, 392- 396 
self-pollinated cro ps, 389-396 
single-seed descent , 319-326, 391- 392, 

394- 396 
small popularions, 112- 114 
synthetic cultivars, 424-425 

incomplete-block design, 279 
inrergenor ypic comperirion, 264, 266, 278. 

410- 412, 415 
isolines, 57, 403-407. 412 

jackbean, 126 
Jenkim, M. T., 177, 182, 198, 339, 346, 434, 

438 
Jone;, D. F., 11 7. 119, 319, 321, 327 
jujube. 471 

Lacruca sariva. See le11uce 
landraces, 127- 128. 328 
larin square. 152- 154, 422 
la11ice, 279- 282 
Lens rnlinaris. See lenril 
lenril, 126, 471 
Lespede~a. lespedeza, 287 
lerruce, 126, 287, 471 
Linium usitatissimum. See nax 
linkage, gene. 52- 53 

di,equilibrium, 56- 57, 103- 104 
cffcm of, 55-57, 371 
est imarion. 53-55 

Lolium. See ryegrass 
Lonnquisr, J . H., 57, 183-185, 195, 198, 209, 

218 
Lorus cornirnlarus. See rrefoil, birdsfoot 
lupine, 287 
Lupinus. See lupine 
Lycopersicon esculemum. See romato 

maize, 2- 5, 24, 26, 73, 77, 106, 11 7. 126, 
129, 133, 158, 167, 175-177, 180, 
182-183, 209, 229-230, 237, 244, 
256- 257, 259, 267, 271, 283, 308-309, 
339, 347-351, 378- 379, 41 7, 422, 430, 
435, 440- 441, 448, 456, 471. 473, 475 

male sreriliry, cytoplasmic-generic, 133 
hybrid seed producr ion, 366, 430, 

435-437' 441- 445, 44 7 
rransfer of, 350, 366 

generic, hybrid seed production, 70, 75, 77 
populario n improvement, 199-217 
use in evolutionary breeding method, 

215 
in full-sib selecrion, 210-211 
in half-sib selecrion, 207-210 



male sterility (con1inued) 
in phenotypic selection, 204-207 
in reciprocal full-sib selection, 217 
in reciprocal half-sib selection, 216 
in selfed progeny selection, 211- 215 

Ma/us domesrirn. See apple 
Mangifem indica. See mango 
mango, 126, 471 
Manihor esculenlll. See manioc 
manioc. 126 
mas' selection, with cros,-pollination, 174 

"ith self-pollination, 328 
cul tivar purification, 330. 398 
genet ic considerations. 330- 331 
implementation of. 328-330, 392-396 
merits of. 331 

,\lledicago sariva. See alfalfa 
meiosis, 11- 17 
Melilorus officinalis. See dover, \weet 
Menrha piperi1a. See peppermint 
mitosis, 17 
multilines, 380, 401 -402 

certification of. 463- 464 
development of, 403-409 
evaluation of. 409- 411 
,eed production, 411 - 41 5 
u;es of. 309- 3!0, 312-313, 402- 403 

A1usa sapien111111 . See banana 
mustard, 287 
mutation breeding, 287-288 

breeding procedures, 297- 303 
contributions of. 287- 288 
mutagenic agen1'. 288- 291 
mutagen treatment, 294- 299 
plant material, 292- 293 
type; of mutations, 290- 291 

National Plant Gern1pla>m Sy\lem, 129- 130, 
469-476 

.V1coriana, 354 

.'Vicoriana rabacum. See tobacco 
Nil5'on, H ., 332 
Nil"on-Ehle. H ., 315, 339 

oat. 5, 21. 62. 106, 126, 245. 255. 263. 267. 
287. 312, 329. 390. 393. 401-402. 
404- 407, 456, 459. 472- 473. 475 

off-season environment'>, 235- 238. 316, 318. 
323- 325. 331. 336. 431-432 

okra, 126 
onion. 23. 287. 308. 378. 471 
orchardgra\s, 379 
Ornirhopus sarivus. See '>eradella 
Or_1·~a mfil'{f. See rice 
merdominance. 34. 116 

palm, date, 472 
oil. 126 

pamy, 380 
Papai•er. See poppy 
papaya, 126 
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parental control. 45. 177-178, 184, 186-187, 
194, 221-223, 239 

parent-offspring correlation, JOO 
parent-offspring regression, 98- 100 
parent selection. 

backcrossing, 361. 366. 372- 373, 404-405 
base populations. 173- 174 
complex populations. 141- 143 
factors in. 120- 124 
genetic diversity, 122, 134-135, 141-143, 

173. 239- 240 
hybrid cultivars, 366, 430 
interspeci fie hybridization, 16 7-170 
male vs. female, 161, 167-170. 366 
mutation breeding, 298 
sources for, 122- 124 
synthetic cultivars, 424 

parthenogenesis, 24, 347-352 
Paspa/u111 11orarw11. See bahiagrass 
Patterson, E. B .. 75. 77, 79 
pea. 287. 308. 471, 473. 475 
peach. 126. 287. 378 
peanut, 62, 126, 287. 401, 403. 409, 463, 471, 

475 
pearl millet. 126, 324. 379 
pedigree method, 332 

genetic considerations, 337 
implementation of. 333-337, 392- 396 
merits of. 337 
mutation breeding, 301 

Pelargo11iu111. See geranium 
Pe1111iser11m amerirnnu111. See pearl millet 
Pensacola bahiagrass, 181, 267 
pepper, 126, 352, 459, 471 
peppermint, 126, 287 
Per.sea a111ericana. See avocado 
pe;t resistance, 3-4, 304 

breeding strategies. 309-3 13 
gene deployment, 312 
general, 304-305, 307, 313 
host-pest interaction. 305- 306 
mechanisms for. 306-309 
multilines, 309-310, 312-313 
pyramiding. 310- 311 
race stabilirntion, 311 
specific, 304- 306, 309-313 

petunia, 380. 440 
Pe111nia hybrida. See petunia 
P/111/aris arundinacea. See reed canarygrass 
Phaseolus lunarus. See bean, lima 
Phaseolus vulgaris. See bean 
phenotypic frequency, with cross-pollination, 

39-45 
with selection, 36- 39, 41- 46 
with self-pollination. 34-39. 46-49 

Phle11111 prarense. See timothy 
Phoenix dacrylifera. See palm, date 
photoperiod response, 6-7. 157. 324 
Phyrophrhora megasperma, 362 
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pigeonpea, 324 
pineapple, 126 
Pisum arvense. See pea 
plant breeding, 

contributions of, 2-7 
disciplines related to, 7- 8 
public vs. private, 8, 123, 452- 457 
training in, 8-9 

plant introduct ion, 125 
evaluation, 130 
sources, 127-129, 469-470 
utilization, 123, 131- 135, 142- 143 

Plant Introduction System, U.S., 130, 
470-471 

plant patent, 457-458, 492- 493 
plant variety protection, 457- 460, 494-499 
Poa prarensis. See bluegrass, Kentucky 
pollination, 17, 162-163 
polycross, 152- 154, 421-423, 425 
polyploidy, 59- 60 

alloploidy, 62-65 
autoploidy, 60- 64 
induced, 62- 65 
natural, 62 

Pope, M. N., 360, 371, 376 
poppy, 54 
population formation 

asexually propagated crops, 382- 384 
base populations, 173- 174 
complex populations, 139- 146 
convergent-cross, 140, 144 
diallel, 144- 152 
factors involved in, 139-143 
genetic male sterilit y, 199- 203 
inbred line development, 428- 430 
planting arrangements, 145- 154 
polycross, 152- 154 
recombination, 139- 141 , 143, 240- 241 
self-pollinated crops, 389 
synthetic cultivars, 417-418 

population improvement , 172- 173. See also 
recurrent selection. 

genetic male sterilit y, 199- 217 
interpopulation, 174, 192- 197, 216- 21 7, 

224 
intrapopulatio n, 174- 192, 203- 215, 

222- 223 
population mean, 80- 81 
popula tions, base, 172- 174 

complex, 139- 154 
types of, 136- 139 

potato, 23, 62, 126, 287, 308, 378, 386, 471, 
475 

Prunus amygdalus. See a lmond 
Prunus armeniaca. See apricot 
Prunus cerasus. See cherry 
Prunus persica. See peach 
Pseudopeziza medicaginis, 177 
Puccinia polysora, 129 

pumpkin, 126 
pyramid method, 310, 375- 376 

qualitative characters, 26- 28 
parent selection, 121- 122 

qualitative inheritance, 33- 46 
quantitative characters, 26- 28 

indirect selection, 243- 245 
parent selection, 121- 122, 133- 139 

quantitative inheritance, 80- 93 

Ramage, R. T., 70, 79 
randomization, 276 
random ized complete block, 152- 154, 

279- 282, 422 
rape, 5, 126, 287 
raspberry, 24 
recurrent selection, 172- 173 

asexually propagated crops, :83 
early-generation testing, 345 
car-to-row, 182- 183 
effective population size, 112- 114 
expected genetic ga in, 223- 224, 229- 235 
full -sib, 189, 232 

using genetic male sterilit y, 210- 211 
genetic male sterilit y, 199- 217 
half-sib, 181- 188, 231- 232 

using genetic ma le sterilit y, 207- 210 
modified ear-to-row, 183- 184, 209, 231 
parental control , 177- 178, 184, 186- 187, 

194, 221- 223, 239 
pheno typic, 174- 181, 230- 23 1 

using geneti c ma le sterilit y, 204-207 
reciprocal full -sib, 195- 197 

using genetic male sterilit y, 217 
reciprocal half-sib, 192- 194 

using genetic male sterilit y, 216 
restricted pheno t ypic, 181 
selfed progeny, 189- 192, 232- 233 

using genetic male ' terilit y, 211- 215 
reed canarygrass, 5, 255 
registered seed, 397, 462, 511 
regression, 

parent-offspring, 98- 100 
stabilit y analysis, 259 

Rheum rhaponricum. See rhubarb 
Rhododendron. See aza lea 
rhubarb, 126 
rice, 3, 5- 7, 126, 245, 287, 355, 463, 472 
Ricinus communis. See casto r 
Rosa. See rose 
rose, 287, 378 
rubber, 126 
Rubus. See raspberry 
rye, 64- 65, 126, 166, 324, 378- 379, 472 
ryegrass, 287, 403 

Saccharum barberi, 383- 384 
Saccharum officinarum. See sugarcane 



Saccharum spontaneum, 384 
safnower, 471 
Secale cereale. See rye 
seed certification. See certification, seed 
'eed production, 

hybrid culti vars, 439- 449 
inbred lines, 445- 447 
multilines, 411 - 415 
rapid. 323 - 325 
1elf-pollinated culti var">, .196-399 
synthetic cultivars, 425- 426 

selection. See also recurrent select ion 
clonal, 385- 386 
ear-to-row, 182- 183 
gamete, 428- 429 
genotypic frequency, 36- 39, 41 - 46 
indirect, 243-245 
linkage effects, 55 - 56 

ma'" 174 
natural, 215, 316- 318, 325 
phenotypic frequency, 36- 39, 41 - 46 
single-plant, 272- 274, 385, 418 

selection differential, IOI, 220 
selection intemity, 225, 238- 239, 244 
self-incompatibility, 20- 21 
self-pollinated cultiva r5, dc\'elopmcnt of, 

388- 389 
inbreeding procedures, 389- 395 
line evaluation, 395- 396 
population fo rmation, 389 

seed production, 396- 399 
sci f-pollinat ion, 17 - 20. I 07- 113 
Septoria, 412 
seraclella, 287 
Shull, G. H., 11 7, 119 

Sinapis a/ha. See mu>tarcl, 11 hite 
si ngle-seecl cle,cent , 319- 320 

genet ic considerations, 325 
implementation of, 320- 325 . .191 -392. 

394-396 
merits of, 325- 326 
mutation breeding, 302- 303 

Singleton, W R., 319, 321, 327 

So/01111111 111elo11ge11a. See eggplan t 
So/01111111 1uheros11111. See potato 
sorghum, 4, 6, 126, 158, 203, 205 , 213, 

308- 309, 379, 436, 440, 456, 471, 475 
Sori;h11111 /Jico/or. See sorghum 
Son:h11m s11drme11se. Se£> sudangras; 
soybean, 4- 5, 28, 49- 51, 56, 121, 123, 126, 

135, 138, 166, 203, 207, 210, 226, 
236-238, 263, 266, 271, 283- 284, 287, 
298, 308, 311 - 312, 320, 323, .125, 329, 
378, 390-392, 396, 401, 441, 452- 454, 
456, 461, 475 

specific combining abi li ty, 88- 89, 182, 433 
Spinaceo o/eracea. See spinach 
spinach, 287, 379 
squash, 126 

S symbol, 28, 30- 33 
stability, 258-259 
Stadler, L. J. , 428, 438 

"rawberry, 23 
Streptocarpus, 287 
Streptomyces scabies, 38& 
sundangrass, 126 
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sugar beet, 6, 64, 324, 433 
'ugarcane, 62, 126, 382- 384, 472 
Suneson, C. A., 203, 215, 218, 317-318, 401, 

4 16 
sunflower, 126, 229, 379, 439- 440, 461 
syn thetic cultivars, 379, 417 

development of, 417 
clone evaluation, 418- 423 
experimental synthetics, 423- 425 
population formation, 41 7-418 

seed production, 425- 426 

testcross evaluation, 419- 421, 429, 432- 433 
te11 ers, 419, 432-433 

hal f-s ib selection, 181- 188 
inbred, 188, 192, 433 
reciproca l half-sib selection. 192- 194 

Tlteobro111a cacao. See cacao 
timothy, 471 
tobacco, 62, 126, 250, 253- 254, 256- 257, 

287, 355- 356 
tolerance, 307 - 309 
tomato, 126, 287, 355, 380. 440, 471, 473, 

475 
topcro'5 test. See te>tcross e"aluation 
trefoi l, birclsfoot, 457 
Trifoli11111 incarnatum. See clover, crimson 
Trifo!i11111 pra1e11se. See clover, reel 
Trifo!i11111 suhterrane11111. See clover, 

subterranean 
Tripsacu111, 23 
triticale. 64- 65, 166 
Tritic11111 aestivu111. See 11 heat 
Th1ic11111 ltlfRidu111 . See wheat, durum 
IUrnip, 126 
Tysdal, H. M., 421 - 422, 427 

\'ariance, additive, 85- 86, 334- 335, 345 
analy'i' of, 224- 228, 250- 251, 254-255, 

259 
dominance, 85-86 
cpis1a1ic, 85 
e'1imation of, 86- 93 
genetic gain, 220- 225, 239-240 
genotype mean, 256 
genotypic, 85- 86, 220- 225, 239- 240 
inbreeding, 225, 325, 334- 335, 337, 345 
linkage effects on, 57 
mating designs, 88- 93 
phenotypic, 220- 221 
plot to plot, 221, 226, 228, 242 
testers, 188, 192 
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variance (continued) 
use in heritabilities, 95-101, 103- 104 
within plot, 221, 226, 228, 241-242 

Vavilov, N. I., 125-126, 135 
vernalization, 158. 324 
Vigna unguiculata. See cowpea 
Vilmorin, L. L. de, 332 
Viola tricolor. See pansy 
Vitis. See grape 

watermelon, 64, 126 
wheat, 3-7, 62, 64-65, 71-73, 106, 128- 129. 

158, 166, 245 , 255, 259, 271, 287, 312, 
315, 319. 324, 332. 354-355, 378, 380. 
390-393, 401-402, 404- 405 . 459, 
471-473, 475 

wheat, durum, 126, 287 

wheatgrass. cre,ted, 378 
wild rice. 6. 324 
"inter nurserie, . See off-\eason environments 

X Triticoseca/e. Sl'e triticale 

yam, 126 

Zea 11Wl'S . See mai1e 
1innia, -378 
Zinnia elegens. See 1innia 
Zi~ania aquat1ca. See "ild rice 
Zi~yphus. See jujube 
Zoysia. See 7oysiagra'' 
1oysiagras;. 3 78 
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