Glossary

accession The material in a germplasm collection that results from a
single collecting event - such as a collector buying beans from one
basket in a market. The basket may contain just one variety or a
mixture of varieties. A sample of beans from a basket in the next
market would get a different accession number, even if they looked
identical. They may or may not be the same variety. So an
accession may contain more than one variety, and a variety may be
represented in a collection by more than one accession number.

alleles Different variations of one gene at one locus.
allopolyploid See ploidy.

amphidiploid A polyploid that originates through the combination of
two different genomes such that it behaves like a new diploid
species.

anther See male parts of the flower.
anthesis The opening of a flower.

apornixis The process of producing seed without any union of
gametes. Pollen may or may not be necessary to stimulate the
process, but it doesn't contribute genetically. The seed produced
may or may not be genetically identical to the mother, depending on
the kind of apomixis involved.

asexual Without sex.
autopolyploid See ploidy.

backcross To cross one of the progeny of a cross back to one of the
parents. A backcross is such a cross.



bolt To produce flower stalks.

bud pollination A hand-pollination performed when the flower is in the
bud stage. Often useful in overcoming incompatibility barriers.

bud sport A mutant branch or section of a plant that arises when a
mutation has occurred in the somatic tissue that gave rise to the
bud.

calyx The ring of sepals on a flower.
chimera An individual whose cells are of two or more genotypes.
chromosome The structural units containing the genes.

cleistogamy The act of releasing pollen and selffertilizing before the
flower opens.

clone To create genetically identical individuals. Clones are the
individuals so created. Vegetative propagation of plants produces
clones.

codominant See dominant, codominant, and recessive.

colchicine A cell-division poison used to double chromosome
numbers.

corolla The ring of petals on a flower.

cotyledons The first leaves of the embryonic plant within the seed
that are used as a food supply for the germinating embryo.

cross A fertilization involving two different parents, or to make or
cause such a fertilization. Opposite of self-pollination.

crossing over A breaking and reunion that interchanges
corresponding parts of homologous chromosomes. It allows genes



on the same chromosome to recombine unless they are very close
together.

cull To remove inferior or undesirable individuals. Same as to rogue
(remove the rogues).

cultivar A cultivated variety. Professionals use the word cultivar rather
than variety. Common use favors variety. In this book | usually use
variety, but | also use the two words interchangeably.

cytoplasm The rest of the contents of a cell other than the nucleus.

cytoplasmic inheritance Inheritance associated with the cytoplasm
instead of genes on chromosomes (and in the nucleus).

day-neutral See photoperiod.
dehiscence of anthers Pollen release.

determinate and indeterminate growth patterns Indeterminate plants
have shoots that remain vegetative at the apex; they produce
flowers only subterminally. Determinate plants have shoots that
grow vegetatively for a while but then end in flowers. This restricts
overall size and often also produces a bushier form. Bush beans
and bush tomatoes are determinate. Pole beans and vine tomatoes
are indeterminate.

detrimental Used to describe a gene, allele, or mutation that causes
an impairment or disadvantage to the individual that carries it. Often
used as a noun. Example: Recessive lethals and detrimentals are
common in populations of plants, especially outbreeders.

dioecious Varieties or species that have male and female flowers on
separate plants.

diploid See ploidy.

DNA Deoxyribonucleic acid, the genetic material.



dominant, codominant, and recessive If plants of genotype Aa look
the same as those of genotype AA, we say the A allele is dominant
to the a allele or that the a allele is recessive to the A one. If,
however, plants of genotype Aa look different from both AA's and
aa's, we say that the A and a alleles are codominant. Strictly
speaking, the terms dominant, codominant, and recessive apply
only to relationships between alleles of a gene, not to traits. That is,
it's correct to say that T is dominant to t but not to say that tall is
dominant to short. Tall might not be dominant to short in some other
cross where different genes are involved. The use of the words to
describe traits promotes sloppy thinking but is such a useful
shorthand that it's almost impossible to avoid. | usually try to avoid
it, but give in occasionally.

edge effects Plants at the ends of rows or on the edge of a planting
are often bigger, bushier, earlier, and/or more productive than the
rest because they have more space, get more light, or have less
competition for water or nutrients - in other words, because their
environment is better. Edge effects often have to be considered
when you're trying to evaluate the performance of individual plants
or groups of plants.

egg The female gamete that combines with a nucleus from a pollen
grain to make a zygote.

emasculate a flower To remove the male parts of a flower before
pollen is shed.

embryo The part of the seed that grows into the new plant after the
seed germinates.

endosperm A storage tissue in the seed that is used up by the
embryo in the process of germination. Endosperm characters are
traits associated with the endosperm of seeds.

expressivity Not all genes or genotypes express themselves
consistently. If a single genotype has a variable degree of



expression within a given single environment, it's said to have
variable expressivity.

F1, F2, F3, etc. The progeny of the specified generation after a cross.
When two different varieties are crossed, the seed they produce is
the F, generation. When it is planted, it grows into F1 plants. A cross
of two F1 plants produces F2 seed, and so on.

factor A one-factor cross is a cross in which the two parents differ by
one pair of alleles at one locus. (Example: AA X aa.) The number of
factors in a cross is the number of pairs of alternatives. The cross
AABB X aabb is a two-factor cross. The term factor dates from
before people knew that the factors are really genes. Two-gene
cross would be ambiguous (Would AABB X aabb be a twogene
cross or a four-gene one?), so factor is still used in this context.

female parts of the flower The pistil is the whole female unit of the
flower. The eggs, ovary, style, and stigma are parts of the pistil. The
stigma is at the end of the pistil and is the special surface on which
the pollen lands and germinates. The style is the structure that
supports the stigma. The pollen tube grows down the style to reach
the ovary. The ovary is at the base of the style and contains the

eggs.

fertile X fertile cross A cross made without emasculation of the flower,
generally because the flowers are of a type that makes
emasculation too diffi cult. In a successful fertile X fertile cross, only
some of the offspring are the cross; the rest are the unavoidable
self-pollinations.

fix To fix a gene, allele, or trait in a population or variety is to achieve
homozygosity for it in all individuals in the population so that the
population is then pure breeding for it.

frankenfood A derogatory reference to food derived from genetically
engineered plants or animals. It is a contraction of Frankenstein



food, recalling the artificially constructed monster in the novel
Frankenstein by Mary W. Shelley. Frankenstein killed his creator.

gamete The haploid sex cells that result from meiotic (sexual) cell
division - pollen and eggs.

gene The basic unit of inheritance. A gene is the section of DNA that
codes for one protein or subunit of a protein.

genetic engineering The creating or altering of organisms or varieties
of organisms by direct physical transfer of DNA.

genome All the genetic material in a cell or an organism. See also
germplasm.

genomic formula See ploidy

genotype and phenotype The genotype is the exact genes in an
organism (TT, Tt, or tt, for example). The phenotype is what the
organism looks like (tall or short). You identify the genotype by
knowing the genetics and parentage involved. You identify the
phenotype just by looking at the plant. The phenotype depends on
both the genotype and the environment. If | chop the top off a plant
of genotype TT, its genotype is still TT, but its phenotype changes
from tall to short.

germplasm Like genome, the term germplasm refers to all the genetic
material, but the context is usually broader and the emotional value
is different. We refer to the genome of individuals or species, but the
germplasm of species or genera, or the germplasm in a country or
the world. The germplasm of North America would be all the genes
in all the species, wild and domestic, that are found or grown in
North America. The two terms overlap in formal definition but rarely
in practice. Genome is a technical, unemotional term. Germplasm,
with its associations of germ/core/life and plasm/life/blood, has
mystical and spiritual overtones. We use the word germplasm when



we care about it. It is saving germplasm from extinction that
biologists and many others are so passionately concerned about.

gibberellin A plant hormone involved in controlling plant growth,
differentiation, flowering, fruit set, and other processes.

GM, GMO, GM foods Genetically modified. Genetically modified
organism. Genetically modified foods. All refer to genetically
engineered organisms or products derived from them.

haploid See ploidy

heirloom variety A variety that has been around for a while, that has
been handed down from gardener to gardener or generation to
generation.

hermaphrodite A flower that has both male and female parts. Same
as perfect flower.

heterosis Increased vigor of a hybrid as compared with the two
parental varieties. Same as hybrid vigor

heterozygous and homozygous An individual that has two different
alleles at the locus under consideration is heterozygous at that
locus. (Example: Aa.) Such an individual is called a heterozygote.
An individual with identical alleles at the locus (AA or aa) is
homozygous and is a homozygote.

hilum The scar or spot on the seed that marks the area where it was
attached to the ovary.

homologous chromosomes In diploids, the two chromosomes that
have the same or similar genes on them and that pair during
meiosis.

homozygous See heterozygous and homozygous. hybrid vigor
Increased vigor of a hybrid as compared with the two parental
varieties. Same as heterosis.



inbreed To breed two closely related individuals. In the extreme case,
to self-pollinate.

inbreeding depression A loss of vigor in a variety or population
associated with inbreeding. Especially typical of plants that are
natural outbreeders. (See Chapter 9.)

incompatibility mechanism A genetically determined physiological
mechanism that prevents or restricts self-fertilization or fertilization
by plants or pollen with related incompatibility genotypes.

incompatible Two plants are incompatible when they are unable to
fertilize one another. A plant is self-incompatible when it is unable to
fertilize itself.

indeterminate See determinate and indeterminate growth patterns.

inversion A chromosomal mutation in which one block of genes on
the chromosome has been inverted and therefore carries the genes
in reverse order.

isolation distance The distance apart two different varieties of a single
species must be to prevent their cross-pollinating (and thus
contaminating) each other.

heel See standard, wings, and keel.

lethal Used to describe a gene, allele, or mutation that kills the
individual carrying it in some specific context. Often used as a noun.
Example: Recessive lethals are quickly eliminated from populations
that are strongly inbreeding.

linkage If two different genes are on the same chromosome, the
genes are said to be linked.

locus A specific position on a chromosome or chromosome pair that
is occupied by a specific gene.



long-day plants See photoperiod.

male parts of the flower The stamen is the basic male part of the
flower. Its parts are the anther, stalk/filament, and pollen. The anther
is the part at the top that produces the pollen. The stalk or filament
is the rest of the stamen, the part that supports the anther.

mass selection Selection based on working with a population as a
whole as opposed to working with various families or other
groupings separately

meiosis and mitosis Meiosis is sexual cell division. It results in
gametes. It occurs only within the pollen- or egg-producing tissues
within flowers. Mitosis is the ordinary cell division that occurs
whenever a plant grows or reproduces vegetatively. Mitosis results
in more ordinary cells.

mitosis See meiosis and mitosis.

modifier A gene that influences or alters the effect of some other
gene with a larger effect.

monoecious Used to describe varieties or species that have separate
male and female flowers on each plant.

mutation and mutant A mutation is an alteration in a gene or

chromosome. A mutant is the changed thing (DNA, protein,
phenotype, gene, chromosome, or individual) that has the mutation
in it.

nucleus The organelle in the cell that contains the chromosomes.

off types Individuals of a population or variety whose characteristics
are atypical or undesirable. Also called rogues.

open-pollinated variety A stable variety, a variety that breeds true
from seed. (Normally maintained by allowing natural pollination



under field conditions, but hand-pollination is sometimes used to
achieve the equivalent.) Not a hybrid.

outbreed To cross-pollinate instead of to self-pollinate. Alternatively,
to cross to a distant relative or an unrelated plant instead of self-
pollinating or crossing to a close relative. Opposite of inbreed.

outbreeder A variety or species that naturally cross-pollinates more
often than it self-pollinates.

ovary See female parts of the flower.

penetrance The degree to which a gene or genotype expresses itself.
If some individuals of a genotype express a characteristic and
others do not, even within the same environment, we say that the
gene or genotype has incomplete penetrance.

perfect flower A flower that has both male and female parts. Same as
hermaphrodite.

phenotype See genotype and phenotype.

photoperiod Length of day. A plant that has a photoperiod
requirement for flowering is one whose flowering is at least partly
under the control of the day length. Long-day plants begin flowering
only after the day length exceeds a specific minimum. Short-day
plants begin flowering only after the day length falls below a given
level. In northern temperate zones, spring-flowering plants are often
long-day plants and fall-flowering plants are often short-day plants.
Day-neutral plants are plants whose flowering is not dependent on
photoperiod.

pistil See female parts of the flower.

pleiotropy A gene's influence on traits other than the primary one that
it is defined in terms of.



ploidy The number of haploid genomes in a cell, plant, variety, or
species. Gametes of most plants are haploid. This means they have
one copy of each kind of chromosome. Other than
gameteproducing tissue, most plants are diploid - that is, they have
two copies of each kind of chromosome. Polyploid plants, varieties,
or species have more than two complete haploid sets of
chromosomes. They may be triploid, tetraploid, hexaploid, etc.

In autopolyploids the chromosomes are all derived from a single
species. In allopolyploids the chromosomes are derived from two or
more different species. Genomic formulas are used to describe the
origin of polyploids. If three diploid species have genomic formulas
of AA, BB, and CC, respectively, then AABB would be a tetraploid
that arose from a cross of the first two species followed by
chromosome doubling. In other words, it would contain all the
chromosomes typical of both species (as identified microscopically).

pollen The male gametes of plants.
polyploid See ploidy

popbean Any legume variety whose seed both pops and becomes
fully cooked and edible during the quick exposure to heat during
popping. The popbeans discussed in this book are all chickpeas,
Cicer arietinum.

protandry A situation in which pollen is released before the stigma
matures and becomes receptive.

protogyny A situation in which the stigma matures and becomes
receptive before the pollen is released.

pure breeding variety A variety that is homozygous for everything
relevant. This means that all members of the population or variety
have the same genotype and give rise to offspring with the same
genotype. Same as true breeding.



recessive See dominant, codominant, and recessive.

reciprocal crosses Reciprocal crosses involve the same parents, but
with different sexes. If we cross a female from a tall variety with a
male from a short variety, the reciprocal is a cross of a male from
the tall variety with a female from the short variety

recombinant and recombination In a cross of two parent varieties,
some classes of F2 offspring resemble the parents and some do
not. Those that resemble the parents are called parental classes.
Those that do not are called recombinant classes, and the
individuals in them are recombinants. They have different
combinations of the characteristics of the parents. In the cross tall
green X short yellow, F2 progeny that are tall green or short yellow
are parental types. Those that are tall yellow or short green are
recombinants. The process of producing these new types is called
recombination.

recurrent bachcrossing A breeding approach in which progeny of a
cross are backcrossed to one of the parent varieties, then some of
the resulting progeny are backcrossed again to that same parent
variety, and so forth. The parent variety that is crossed to the
offspring in each generation is called the recurrent parent/variety.
Recurrent backcrossing is used to transfer one or a few genes to a
different variety

scape A flower stalk.

selection The process of choosing the appropriate individuals to use
in creating or maintaining a variety. To select is to choose which
germplasm to perpetuate or continue with.

self A cross involving only one parent; a self-pollination. To self is to
self-pollinate. Opposite of cross.

short-day plants See photoperiod.



somatic Having to do with the body. Opposite of sexual. Somatic cells
include all the cells in a plant except those involved in producing
gametes.

species A population of organisms capable of interbreeding in nature.
(Interbreeding means producing the normal number of fully fertile
offspring.)

sport Old-fashioned word meaning mutant. A mutant is a sport with a
modern education.

stable variety A variety that reliably produces similar plants from seed
to seed and year to year; a pure breeding variety. To stabilize a
variety is to do breeding work with it until it becomes a stable variety

stamen See male parts of the flower.

standard variety or method A well-known variety or method that is
included in a trial or experiment as a standard for comparison, that
is, a control.

standard, wings, and keel The three distinctive kinds of petals of a
legume flower. The standard is the outermost petal that spreads out
to either side of the open flower. The wings are the middle layer

of petals between the standard and the keel. The keel is the inner
petal that encloses the pistil and stamens.

stigma See female parts of the flower.
style See female parts of the flower.

subspecies Any subgroup within a species that seems distinctive and
meaningful to whoever is talking about it. This word has no official
biological meaning but is too useful to do without.

terminator technology A combination of genes that may be
engineered into a plant variety for the purpose of physiologically



preventing their reproduction by seed.
tetraploidy See ploidy

translocation A chromosomal mutation in which blocks of genes from
two different chromosomes have exchanged positions.

triploid See ploidy

USDA-ARS U.S. Department of AgricultureAgricultural Research
Service.

variety A population of plants that are predictable and defined with
respect to characteristics that matter to the grower. Open-pollinated
varieties breed true; hybrid varieties do not.

vector A pollen vector is the means by which pollen of a given
species is normally dispersed. Examples: wind, water, insects,
hummingbirds, gravity

vernalization An exposure to cold required by some plants before
they will flower.

wide cross Ordinary crosses are between individuals of the same
species. Wide crosses are between more distant relatives - such as
members of different species or even different genera.

wings See standard, wings, and keel.

zygote A diploid cell created when the pollen and egg fuse. It divides
and grows to give rise to the embryo, which (after seed germination)
develops into a whole new plant.



