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Preface

Modern plant breeding has improved the livelihoods of hundreds of millions of people in the world.
Plant breeding began in Neolithic times, when the people collected and later sowed seed of plants
they liked. But it was not until the encounter with Mendel’s discoveries thousands of years later
that the genetic basis of breeding was understood. Developments since then have provided further
insight into how genes acting alone, or in concert with other genes and the environment, result in a
particular phenotype.

As a complex subject, plant breeding makes use of many scientific and technological disciplines,
such as agronomy, horticulture, forestry, seed production, genetics, molecular genetics, biotech-
nology, biochemistry, mutagenesis, population genetics, biometry, botany, cytology, cytogenetics,
ecology, plant evolution or genetic conservation, and laboratory technologies. Often it is difficult
to know the precise meaning of many terms and to accurately interpret specific concepts of plant
breeding. Most dictionaries and glossaries available are highly specific or fragmentary. Until now,
no attempt has been made to provide a comprehensive compilation of plant breeding terms. This
dictionary includes the specific terms of plant breeding and terms that are adjusted from other
disciplines.

Moreover, the intent was to create a book that includes not only present terms, but also some
terms used during the long history of plant breeding. In addition, this book offers most of the words
used by a plant breeder and seed producer together in one source. In order to also serve students,
teachers, and research workers, the book is supplemented with breeding schemes, tables, examples,
and a list of crop plants, including a few details.

Completeness could not be achieved. The modern subjects, such as biotechnology, molecular
genetics, cytogenetics, and genetic engineering, were included as far as possible. Selection was
made on the basis of the author’s experience and his knowledge of the breeder’s requirements. This
is a modest effort to serve the scientific community.

Plant breeding is a rapidly developing subject. The recent integration of advances in biotech-
nology, genomic research, and molecular marker applications with conventional plant breeding
practices has created the foundation for molecular plant breeding, an interdisciplinary science that
is revolutionizing 21st-century crop improvement. Techniques such as cutting and modifying the
genome during the repair process by zinc finger nuclease; TALENSs, and CRISPR/Cas, genome edit-
ing to introduce changes to just a few base pairs (by oligonucleotide-directed mutagenesis), trans-
ferring genes from an identical or closely related species (by cisgenesis), adding in a reshuffled set
of regulatory instructions from same species (by intragenesis), deploying processes that alter gene
activity without altering the DNA itself (by epigenetic methods), or grafting of unaltered plant onto
a genetically modified rootstock are considered in this edition.

Therefore, the definitions or descriptions given here may subsequently be modified. The author,
therefore, accepts no responsibility for the legal validity, accuracy, adequacy, or interpretation of the
terms given in this book. Suggestions or errors brought to his attention will be considered whenever
possible.

This third edition of the dictionary has again undergone extensive revision and supplements
since the first and second successful publications in 2003 as well as 2010, respectively. A good
handbook is never completed! It provides an update on the research worldwide. In addition, several
new technical terms are included, including improvement as well as supplements of descriptions.
This totally revised and expanded reference provides comprehensive coverage of the latest discover-
ies in cytogenetics, molecular genetics, marker-assisted selection, experimental gene transfer, seed
sciences, crop physiology, and genetically modified crops.

xiii



Xiv Preface

The book offers an encyclopedic list of nearly 10,000 contemporary references, over 40% more
than the second edition, and over 50 useful tables and 65 drawings and/or figures. The third edition
is an up-to-date resource for plant and crop physiologists; plant, crop, soil, and environmental sci-
entists; botanists; agronomists; agriculturists; horticulturists; biochemists; foresters; plant culturists;
and upper-level undergraduate and graduate students in these disciplines.
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User’s Guide

This dictionary provides a representative selection of technical terms from the huge vocabulary of
plant breeders, seed producers, and all those who work in related fields. Different terms included
in this book have been arranged alphabetically on a word-by-word basis. When Greek letters were
necessary in association with some words, they were translated into English and also arranged
according to alphabetical order.

Names of scientists and/or family names are in capital letters. However, when used adjectivally
(e.g., Mendelian) or as a unit of measure (e.g., Angstrdm), only the first letter is capitalized.

Explanations of a given term may be more or less extensive. Several definitions have simply been
separated by a semicolon. Terms that are either very general in nature or self-explanatory have been
avoided. Alternate names of terms have been given within the definition.

Cross-references have been provided wherever necessary for economizing space, demonstrating
interrelationships, and organizing the material in a clear manner. Cross-referenced terms are indi-
cated by the symbol >>>.

Several terms are glossed and supplemented by tables, figures, and illustrations. Cross-reference
figures and tables are also indicated by the symbol >>>, together with the number of the figure or
table.

Since plant breeders and specialized scientists make use of different meanings for identical
terms or vice versa, the terms were categorized according to the scheme given under abbreviations.
Whenever it was necessary or possible, the term was associated with one or more abbreviations of
a scientific field and/or category.

Figures, tables, and a list of crops, weeds, and some other important plants are included in
separate sections. The latter shows the common names and the scientific descriptions, together with
the chromosome number, genome constitution, DNA content, and other details.
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Abbreviations — Acronyms

ABA
ABRE
ACC
ACCase
ACMYV
ACP
adm
AdoMetDC
AFLP
agr

Al
AIMYV
ALS
AMPA
anat
ANOVA
A-PAGE
aqu
ArMV
ASI
AUDPC
AuxRE
BADH
BAP
BILs
bio

biot
BMV
BNYVV
bot

bp

Bq
BrdU
bree

Bt

bu
BYDV
bZIP
°C

ca
CaMV
CAT

cc

CCN
CDK
cDNA
CE

abscisic acid

abscisic acid-response element
1-amino-cyclopropane-1-carboxylic acid
acetyl-CoA-carboxylase

African cassava mosaic virus

acyl carrier protein

administration
S-adenoysl-t-methionine decarboxylase
amplified fragment length polymorphism
agriculture

aluminum

alfalfa mosaic virus

acetolactate synthase
aminomethylphosphonic acid

anatomy

analysis of variance

acid polyacrylamide gel electrophoresis
aquaculture

Arabidopsis mosaic virus
anthesis-silking interval

area under the disease progress curve
auxin-response element

betaine aldehyde dehydrogenase
6-benzylaminopurine

backcross inbred lines

biology

biotechnology

barley mosaic virus

beet necrotic yellow vein virus

botany

base pair(s)

becquerel

bromodeoxyuridine

breeding

Bacillus thuringensis

bushels

barley yellow dwarf virus

basic leucine zipper

degree Celsius

approximately, about

cauliflower mosaic virus
chloramphenicol acetyltransferase
cubic centimeter

cereal cyst nematode, Heterodera avenae
cyclin-dependent kinase
complementary DNA

coupling element



cf
CHA
chem
cm

cM
CMO
CMS
CMV
CoA
COR
Cp
CPMV
CSSLs
cyto
24D
da
DAPI
dATP
DCL
dCTP
dGTP
DH
Dnase
dNTP
ds
DTF
DTH
DTT
duTP
eco
EDTA
EGMS
ELISA
EM
EMS
env
EST
eth

EU
evol
FEA
FHB
FNP

fore
f.sp.
fow.
GCA
GD
gen

confer, compare

chemical hybridizing agent
chemistry

centimeter

cubic centimeter

centimorgan

choline monooxygenase
cytoplasmic male sterile
cucumber mosaic virus
coenzyme A

cold-responsive

coat protein

cowpea mosaic virus
chromosome segment substitution lines
cytology
2,4-dichlorophenoxyacetic acid
dalton
4’,6-diamidino-2-phenylindole
deoxyadenosine triphosphate
dicer-like protein
deoxycytidine triphosphate
deoxyguanine triphosphate
doubled haploid
deoxyribonuclease
deoxyribonucleotide
double-stranded

days to flowering

days to heading

dithiothreitel

deoxuridine triphosphate
ecology

ethylenediamine tetra acetic acid

environment-induced genic male sterility

enzyme-linked immunosorbent assay
electron microscope

ethyl methanesulfonate
environment

expressed sequence tag

ethology

European Union

evolution

formalin-ethanol-acetic acid
Fusarium head blight

functional nucleotide polymorphism
food science and production
forestry

forma specialis

formular weight

general combining ability

genetic distance

general issues

Abbreviations — Acronyms
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gene
GIS
GM
Gpb
GUS

h
HMW
hort
HPLC
HPV
Hz

IR
IRAP
ISSR
ITSR
IUCN

kb
kda

genetics

geographic-information system
genetically modified

giga base pairs

B-glucoronidase

hour

high molecular weight (glutenin)
horticulture

high-performance liquid chromatography
human papilloma virus

hertz

infrared

inter-retrotransposon amplified polymorphism
inter-simple sequence repeat
internal transcribed spacer region
International Union of Conservation of Nature and Natural Resources, Gland,
Switzerland

kilo

kilobases

kilodalton

kilogram

kilometer

liter

Latin

lethal dose/fifty LD50

low molecular weight (glutenins)
logarithm

micro

meter

mega

molar concentration

morgan

marker-assisted selection

mega basepairs
milli-equivalents

methods, methodology
microscopy

minute

milliliter

micrometer

millimol

millimeter

million metric tons

mole chem

messenger RNA

molecular weight

million years ago

nano

normal chem

nitroblue tetrazolium salt
non-governmental organization



NILs
NIR
nm

nt

org
PAGE
PBS
PCR
PEG
PFG
PFGE

Pg

phy

phys
phyt

pl

PMCs
ppm
PPO
prep

Q

QTL

R

RAPD
RCA-RCA
RCB
REMAP
RFLP
RILs
RNase
rpm
RT-PCR
RWA
SAMPL
SAUDPC
SBMV
SCAR
SD

SDS
SDS-PAGE
sec

seed

sero
SINGER
SLB
SNP

sp.

SSC
SSD
SSLP

ssp.

Abbreviations — Acronyms

near-isogenic lines

near infrared

nanometer

nucleotide

organization

polyacrylamide gel electrophoresis
phosphate-buffered saline

polymerase chain reaction

polyethylene glycol
paraformaldehyde-glutaraldehyde

pulsed-field gel electrophoresis

picogram

physics

physiology

phytopathology

plural

pollen mother cells

parts per million

polyphenol oxidase

preparation, techniques

quintals

quantitative trait loci

roentgen

random amplified polymorphic DNA

restriction and circularization-aided rolling circle amplification
randomized-complete block
retrotransposon-microsatellite amplified polymorphism
restriction fragment length polymorphism
recombinant inbred lines

ribonuclease

rounds per minute

real-time polymerase-chain reaction

Russian wheat aphid

selective amplification of microsatellite polymorphic loci
standardized area under the disease progress curve
soilborne mosaic virus

sequence-characterized amplified region

standard deviation

sodium dodecyl sulfate

sodium dodecyl sulphate polyacrylamide gel electrophoresis
second

seed science, seed production

serology

Systemwide Information Network for Genetic Resources
Septoria leaf blotch

single nucleotide repeat

species

standard saline citrate buffer

single seed descent

simple sequence length polymorphism

subspecies



Abbreviations — Acronyms

SSR
stat
STMS
STS
syn

tax
TBS
TE

tech
TET
TKW
T,
TRIM
tya
U.K.
UNEP
URL
U.S.
U.S.A.
Uv

A\

ver
VIGS
viv
WDF
WGA
WSBMV
WSMV
WSSMV
WTO
w/v
WYMV
YAC
Z00

>>>

single sequence repeat

statistics, experimental planning
sequence tagged microsatellite site
sequence tagged site

synonymous

taxonomy

tris-buffered saline

tris-EDTA buffer

technology

transiently expressed transposase
thousand-kernel weight

melting temperature of DNA
terminal-repeat retrotransposon in miniature
thousand years ago

United Kingdom

United Nations Environment Program, Nairobi, Kenya
uniform resource locator

term used in the United States
United States of America
ultraviolet

volt

verb

virus-induced gene silencing
volume to volume

wheat dwarf mosaic

whole genome amplification
wheat soilborne mosaic virus
wheat streak mosaic virus

wheat spindle streak mosaic virus
World Trade Organization, Geneva, Switzerland
weight per volume

wheat yellow mosaic virus

yeast artificial chromosome
zoology

about, adequate

see
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Glossary

A

Al AII: The first and second anaphase, respectively, in meiosis cyfo >>> anaphase

AARS: >>> All-America Rose Selections Inc.

ABA: >>> abscisic acid

abasic site: A gap in the nucleic acid sequence that originates from the loss of a base gene

abaxial: The surface of a leaf facing away from the axis or stem of a plant, as opposed to adaxial
bot

aberration: Variation of chromosome structure caused by induced or spontaneous mutations; in
general, a non-typical form or function cyto; in microscopy, failure of an optical or electro-
optical lens to produce exact geometric (and chromatic) correspondence between an object
and its image micr

aberration rate: The portion of chromosomal changes as compared to normal chromosomes cyto

aberrant: Having uncommon characteristics or not strictly true to the phenotype gene

ab initio gene prediction: The prediction of >>> exon structure within a gene using computational
algorithms; exons are ligated to form the structural protein that is encoded by the gene;
comparison of sequence differences between coding and non-coding regions has encour-
aged the development of prediction methods based on the probabilistic modeling of DNA
sequences that helps to overcome the limitations of homology-based methods; therefore,
ab initio gene-finding programs recognize signals of compositional features in an input
genomic sequence by pattern matching or statistical means biot meth

abiogenesis: Spontaneous generation of living organisms from non-living matter evol

abiogeny: >>> abiogenesis

abiotic: Factors or processes of the non-living environment (climate, geology, and atmosphere) eco

abiotic stress-related trait: Response by the plant in terms of resistivity or sensitivity to abiotic
stress phys eco

abjection: The separating of a spore from a sporophore or sterigma by a fungus bot

abjunction: The cutting off of a spore from a hypha by a septum bot

ablastous: Without germ or bud bot

abnormal: Not normal; unusual variance from the natural habit; describes a state, condition, or
behavior that is unusual or different from what is considered normal gene bot

abort: To fail in the early stages of formation; the collapse or disappearance of seeds or cells bot

abortive: Defective or barren; development arrested while incomplete or imperfect bot

abortive mitosis model: The hypothesis that cells undergo a programmed death when induced to
mitosis at an inappropriate phase of the cell cycle bio

abortive infection: When pathogenic microorganisms fail to become established in the tissue of
the host phyt

abortive transduction: An event in which transducing DNA fails to be incorporated into the
recipient >>> chromosome biot

aboveground biomass: >>> biomass

abrasion injury: Observed on a plant that was caused by sand, hail, or wind resulting in moderate
to severe tissue loss on stem, leave, flower, or fruit hort agr

abrasive polisher: A machine that uses abrasive action between the kernel and the emery stone to
remove the >>> bran from the >>> rice or other cereal kernel agr seed

abrupt speciation: The result of a sudden change in chromosome number or constitution, which
produces an almost irreversible barrier to crossing populations or species eco evol
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abscise: Separate by abscission, as a leaf from a stem bot

abscisic acid (ABA): A growth regulator or plant hormone such as >>> auxins, >>> gibberellins,
or >>> cytokinins; it occurs in various tissues and seeds; the substance is thought to play
an important role in the regulation of certain aspects of seed growth and development, as
well as being involved in fruit growth, rejection of plant organs such as leaves and fruits,
and certain other physiological phenomena; regulatory mechanisms of ABA-dependent
gene expression have been studied, for example, using a vpl (viviparousl) mutant of >>>
maize and abi (ABA-insensitive) mutants of >>> thale cress (Arabidopsis thaliana), both
of which showed reduced levels of seed dormancy and sensitivity to exogenous ABA for
inhibition of germination; ABA biosynthesis is required for seed maturation and >>>
dormancy during seed development, while in vegetative tissues ABA is synthesized de
novo mainly in response to drought and high salinity stresses; many genes as compo-
nents of stress signaling pathways are induced by exogenous ABA in thale cress and rice;
ABA regulatory pathways are not completely independent; several Cor/Lea genes are in
fact responsive to exogenous ABA, and their promoter sequences commonly contain ABA
responsive element (ABRE); information on roles of ABA in the regulation of ABRE-
containing genes under LT conditions is still limited in wheat and its related species; an
ABA-insensitive, non-dormant line of common wheat, “EH47-1” was derived from an
ABA-sensitive and dormant line, “Kitakei-1354" a single dominant mutant by EMS (eth-
ylmethan sulfonate) mutagenesis; embryos of the mutant line lose sensitivity to ABA dur-
ing the later process of seed maturation, while embryos of the parental line maintain the
sensitivity even after maturity; comparative studies of freezing tolerance after cold accli-
mation and Cor/Lea gene expression between “Kitakei-1354" and “EH47-1" suggest that
ABA sensitivity contributes to determining the basal level of freezing tolerance in wheat;
additional results indicate that the two mutations of ABA sensitivity mainly affect devel-
oping seeds similar to Arabidopsis abi3 mutation; Arabidopsis abi3, which is an ortholog
of a maize vpl, has >>> pleiotropic effects on seed maturation, regulation of sensitivity
to ABA inhibition of germination, expression of some seed-specific genes, acquisition of
desiccation tolerance, and dormancy phys

abscisin(e): >>> abscisic acid

abscissa: In monovariable distributions the abscissa (x-axis) is used for plotting the trait, while the
ordinate (y-axis) gives the frequencies stat

abscission: Rejection of plant organs (e.g., of leaves in autumn) bot phys >>> abscisic acid

abscission layer: Cells of >>> abscission zone disintegrate, causing the separation of plant organs,
e.g., leaf, fruit, pod, or branch bot

abscission zone: Zone at base of leaf, flower, fruit, or other plant part that contains an >>> abscis-
sion and/or separation layer and a protective layer, both involved in the abscission of the
plant part phys bot

absorbency: A measure of the loss of intensity of radiation passing through an absorbing medium
meth phy

absorption: Uptake of substances, usually nutrients, water, or light, by plant cells or tissue; in soil
science, the physical uptake of water or ions by a (soil) substance phys; in microscopy, the
interaction of light with matter, resulting in decreased intensity across entire spectrum or
loss of intensity from a portion of the spectrum micr

absorption spectrum: A graph that shows the percentage of each wavelength of light absorbed by
a pigment (e.g., chlorophyll) phys

absorptive: The state or process of being absorbed

abundance: The estimated number of individuals of a species in an area or population phy?

abzyme: An >>> antibody engineered to carry out an enzymatic reaction (i.e., a catalytic anti-
body); typically the antibody is raised against a transition state analog for the reaction to
be catalyzed biot
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acantha: A spine, thorn, or prickle bot

acanthocarpous: A fruit showing prickles bot

acaricide: A pesticide used to kill or control mites or ticks phy?

acarides: Related to the spider animals; more than 10,000 species are known; many species para-
sitically live on plants zoo phyt

acarpous: Describes a plant that is sterile bot >>> sterile

acaudate: Not having a tail phyt

acaulescent: Without a visible stem or culm bot

acauline: >>> acaulescent

accelerated aging test: >>> aging test

acceleration: The time rate of change of velocity with respect to magnitude or direction phy; in
genetics, the speeding-up of the time of action of a gene so that the character it controls
develops earlier in the life cycle than it did in ancestral forms gene

accent plant: Plant used in a formal bed or border to emphasize contrasts of color, height, or tex-
ture hort

acceptable daily intake: A measure of the chemical that is believed to be consumed on a daily
basis over a lifetime without harm; in U.S. to establish safe levels of potentially hazardous
substances in food bio meth

acceptor: An atom that receives a pair of electrons to form a chemical bond chem phys

accession: A distinct sample of germplasm (cultivar, breeding line, population) that is maintained
in a genebank for conservation and evaluation; in order to represent the genetic variation
of a sample, ideally 4,000 seeds are needed for genetically homogeneous lines and about
12,000 seeds for heterogeneous lines seed >>> Figure 51

accession number: A unique identifier assigned to each accession when it is registered within a
genebank seed

accessory bud: Buds that are at or near the nodes but not in the axils of leaves bot

accessory chromosome: A chromosome that is present in addition to the normal chromosome
complement cyfo >>> B chromosome

accessory DNA: Surplus >>> DNA present in certain cells or cell stages due to gene amplification
gene

accessory genome: >>> dispensable genome >>> pan genome

accessory plate: The supplementary metaphase plate, originating from bivalents remaining outside
the equatorial plate because of non-congression or a lack of centromere orientation cyfo

accidental evolution: Evolution which confers no selective advantages and which owes its origin
to mutations of more or less neutral effect evol >>> Figure 68

accidental host: That type of host on which the pathogen or parasite lives only for a limited time;
it has no particular importance for the reproduction of the pathogen or parasite phyt >>>
host

accidental sample: A sampling technique that makes no attempt to achieve representativeness, but
chooses subjects based on convenience and accessibility stat

acclimation: >>> acclimatization

acclimatization: Changes involving the synthesis of proteins, membranes, and metabolites that
occur in a plant in response to chilling or freezing temperatures that protect tissues or
confer tolerance to the cold phys >>> low-temperature acclimatization

acclimatized A state of physiological adjustment by plants to changed environmental or stress con-
ditions phys >>> www.plantstress.com

accommodation: The act of adjusting the eye to bring objects that are closer to the eye into focus micr

ACC oxidase: >>> l-aminocyclopropane-1-carboxylic acid oxidase

ACC synthase: >>> l-aminocyclopropane-1-carboxylic acid synthase

accumbent: Used to describe the first sprouts of an embryo when they lie against the body of the
seed bot
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accumulation center: An area where a great deal of variation of a given species or crop plant may
be found, but which is not considered a center of origin eco gene

accuracy: A term used for measurement or an estimate of measurement; it is the degree to which
a measurement represents the true value stat

acellular: Describing tissue or organisms that are not made up of separate cells but often have more
than one nucleus bot

acentric: Chromosome, chromosome segments, or chromatids that show no >>> centromere; also
applied to a chromosome fragment formed during cell division that lacks a centromere;
this fragment is unable to follow the rest of the chromosomes in migration toward one or
the other pole, as it has lost its point of attachment to the cell spindle cyto >>> Figure 11

acentric-dicentric translocation: >>> aneucentric translocation

acentric fragment: A piece of chromosome that is the result of a chromosome breakage; it does
not contain a centromere; it got lost during cell division cyto

acentric inversion: A segment of chromosome which does not involve a centromere cyto >>>
paracentric inversion

acephalous: Not having a head phyt

acephate: A systemic insecticide that is used to control pests (e.g., aphids, blackflies, caterpillars,
fungus gnats, mushroom flies, scale, sciarid flies, symphylans, thrips, and whiteflies) phyt

acerose: Needlelike and stiff, like pine needles bot

acervate: Growth in heaps or groups bot

acetabuliform: Saucer-like in form bot

acetaldehyde: A simple aldehyde that is a bridge product of alcoholic fermentation chem

acetanilide: An active ingredient in a class of selective herbicides used predominantly in >>>
maize phyt

acetate: A salt or ester of acetic acid chem

acetic acid (ethanoic acid): A carboxylic acid, CH;COOH, and simple fatty acid; final product of
several fermentation, oxidation, or rot processes; it plays a crucial role in energy metabo-
lism chem phys

aceto-carmine: staining Used as a dye for staining of chromosomes; usually cells or tissues are pre-
treated (fixation) for 12—24 hours with a mixture of alcohol and acetic acid (3:1) or alcohol,
acetic acid, and chloroform after Carnoy; prior to squashing the material it is stained with
aceto-carmine cyfo micr >>> opuntia >>> Carnoys

acetohydroxy acid synthase (AHAS): >>> acetolactate synthase

acetolactate synthase (ALS): An enzyme essential for amino acid production; it is the target of
many herbicides including the imidazolinones and sulfonylureas; this enzyme has mutated
in some species to become herbicide-resistant phyt biot phys

acetone: A simple but most important >>> ketone that is often used as a lipid solvent chem

aceto-orcein: A fluid consisting of the dye >>> orcein dissolved in acetic acid that is used in >>>
chromosome staining cyto micr

acetylation: Introduction of an acetyl group into a chemical compound; acetylation of proteins may
affect how they act in the organism chem phys

acetyl group: A small molecule made of two carbon, three hydrogen, and one oxygen atoms; acetyl
groups are added to or removed from other molecules and may affect how the molecules
act in the organism; it is a chemical group that is added and taken off of histones; acetyla-
tion of histones allows transcription to occur, and deacetylation inhibits transcription chem
biot

achene: A small, usually single-seeded, dry, indehiscent fruit formed from a single carpel (e.g., the
feathery achene of Clematis ssp. or buttercup); variants of the achene include caryopsis,
>>> cypsela, nut, and samara bot

achiasmate: Meiosis and/or chromosome pairing without crossing over and chiasma formation
cyto >>> Figure 15
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achiasmatic: >>> achiasmate

achiral: A compound that may be superimposed on its mirror image; achiral molecules do not
display topological handedness biot chem

achlamydeous (of flowers): Lacking petals and sepals, i.e., calyx nor corolla (e.g., in willows [Salix
ssp.]) bot

achlorophyllous: A plant or leaf without chlorophyll bot

achromat: A microscope objective corrected for axial chromatic aberration micr >>> achromatic
lens

achromatic: Parts of the nucleus not stainable by common chromosome dyes; in general, without
color cyto

achromatic aplanatic condenser: A well-adapted microscope condenser lens that is corrected for
chromatic and spherical aberrations micr

achromatic figure: The nuclear spindle during mitosis or meiosis cyto

achromatic lens (achromat): A lens cluster whose foci and power are made the same for two wave-
lengths; the simplest achromat is a doublet that combines two single lenses with different
dispersions and curvatures to achromatize the combination micr

achromatin: That part of the nucleus that does not stain with basic dye cyto

A chromosome: Any of the standard chromosomes of a given genome cyto

achromycin: The trade name for tetracycline; an antibacterial antibiotic from Streptomyces ssp.
biot

acicular: Pointed or needle shaped bot

acicular leaf: A pointed or needle-shaped leaf (e.g., in conifers) bot

acidic dye: An organic anion that stains positively charged macromolecules and acts on protoplasm
cyto

acid phosphatase (Acph): An enzyme that is a member of hydrolases; because of its variability it
is sometimes used as a biochemical marker in genetic studies chem gene

acid soil: Specifically, a soil with pH value <7.0, which is caused by the presence of active hydro-
gen and/or aluminum ions; the pH value decreases as the activity of these ions increases
agr >>> Table 44

acid tolerance: The weathering of soils can result in acidification, limiting the types of plant or
microbes that will grow; repeated fertilization with ammonia can also lead to acidification;
to overcome such problems the soil must be limed, or plant species and microbes used that
are tolerant of acidity agr phys

acid(ic) dye: An organic anion that stains positively charged macromolecules and acts on >>>
protoplasm micr

acidity: In soil science, a measure of the activity of the hydrogen and aluminum ions in wet soil,
usually expressed as pH value; crop plants show specific requirements; some of them grow
reasonably well on acid soils (e.g., cowpea pH 5.0-7.0; oats, rye pH 5.5-7.5; maize, sor-
ghum, wheat pH 6.0-7.5; barley pH 6.5-7.5; alfalfa pH 7.0-8.0) agr >>> Table 44

acidophilic: Having an affinity for acid stains (eosinophilic) cyto; thriving in or requiring an acid
environment eco

acidophilous: >>> acidophilic

acinaceous: Consisting of or full of kernels bot

acinaciform: Shaped like a scimitar (e.g., the shape of the pods of some beans) bot

aconitase (Aco): An enzyme (dehydratase) that catalyzes the production of isocitric acid from cit-
ric acid; because of its variability it is sometimes used as a biochemical marker in genetic
studies chem gene

acorn: The non-splitting, one-seeded fruit of, for example, an oak tree bot

acquired character: A non-heritable modification of structures or functions impressed on an indi-
vidual by environmental influences during its development gene >>> modification

acquired immunity: An immunity that may be induced by means of preimmunization phyt
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acquired mutation: A non-heritable genetic change occurring within a somatic cell gene >>>
somatic mutation

acquired resistance: Plant resistance to a disease activated after inoculation of the plant with cer-
tain microorganisms or treatment with certain chemical compounds phyt

acre: 1 acre = 0.4047 hectare = 4,840 square yards = 10 square chains; 640 acres = 1 square mile
(also called a section)

acreable: In terms of an acre or per acre agr

acreage: Extent or area in acres agr >>> Table 48

acridine: A chemical that is capable of causing >>> frameshift mutations in the DNA sequence;
several derivatives of acridine, such as >>> acridine orange, are used as dyes or biological
stains chem gene cyto >>> fluorescence staining >>> mutagen

acridine orange: An acridine dye that functions as both a fluorochrome and a mutagen micr cyto
gene >>> fluorescence staining >>> mutagen

acriflavine: An acridine dye that produces frameshift mutations gene meth >>> mutation

acrocarpic: Fruits and/or seeds are formed on the top of a stem of a plant bot

acrocarpous: >>> acrocarpic

acrocentric: The >>> centromere is present on the end or close to the end of a >>> chromosome
cyto >>> Figure 11

acropetal: Toward the >>> apex; the opposite of basipetal bot

acrosyndesis (syn telosyndesis): Incomplete end-to-end >>> chromosome pairing during meiosis;
it is thought to be an artifact cyfo

acrotrisomic: An individual with a normal chromosome complement plus an extra >>> acrocen-
tric chromosome cyto

acrylamide: Chemical with the basic formula C;H;NO that can be chemically induced to form a
gel matrix; this matrix can be used for electrophoretic separation of proteins and nucleic
acids chem meth

actinomorp(hic): Radially symmetrical (rotate) of a flower bot

actinomycin: An antibiotic produced by Streptomyces chrysomallus that prevents the transcription
of mRNA micr cyto >>> tetracycline

activation tagging: Insertion of activation >>> vectors carrying strong >>> promoters causing
>>> mutagenesis; novel phenotypes can be generated biot

activator: In enzymology, a protein-like substance that is able to stimulate developmental pro-
cesses phys; in molecular biology, a protein upstream from a gene on which the DNA
binds; it activates the transcription of the gene gene

activator-dissociator system: A group of two interacting transposable elements “Ac” and “Ds” in
maize; “Ac” is a 4.6 kb autonomous element carrying a transposase gene; “Ds” is often a
derivative of “Ac” element that no longer produces a functional transposase; “Ac” and “Ds”
loci are recognized and mapped by their action on neighboring genes gene

active chromatin: Mostly euchromatic regions of the nucleus that support transcription of the
underlying genes gene cyto

active collection: A collection of >>> germplasm used for regeneration, multiplication, distri-
bution, characterization, and evaluation; ideally, germplasm should be maintained in
sufficient quantity to be available on request; it is commonly duplicated in a >>> base
collection and is often stored under medium- to long-term storage conditions meth

active immunity: All means and reactions that enable a plant to prevent an interaction with a
pathogen phyt >>> immunity

active ingredient: In any pesticide product, the component that kills or controls target pests phyt
>>> active substance

active resistance: Resistance resulting from host reactions occurring in response to the presence
of the pathogen or its metabolites phyt
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active site: That portion of an >>> enzyme where the substrate molecules combine and are trans-
formed into their reaction products phys

active substance: Pesticides or herbicides are usually mixtures of different substances; among
them the active substance is the most important one as it attacks the pathogen phyt >>>
active ingredient

active transport: The passage of substances across a cell membrane against a concentration gradi-
ent that requires energy phys

activity rhythm: An individual’s daily pattern of physiological activity phys

aculeate: Armed with prickles bot

acuminate: Gradually tapering to a sharp point; point is drawn out bot

acute: Sharply pointed, but less tapering than acuminate; angle 90° or less bot; in plant pathology,
pertaining to symptoms that develop suddenly phyt

acute toxicity: Ability of a single dose of a compound to poison, as opposed to chronic toxicity phyt

acyclic: Not cyclic; an acyclic flower bot; of or pertaining to a chemical compound not containing
a closed chain or ring of atoms chem

adaptability: The potentiality for >>> adaptation; the ability of an individual or taxon to cope with
environmental stress; the range and extent of reaction is genetically determined phys >>>
www.plantstress.com

adaptable: Capable of being adapted or able to adjust oneself readily to different environmental
conditions phys >>> adaptability

adaptation: The process of changes of an individual’s structure, morphology, and function that
makes it better suited to survive in a given environment phys

adapted race: >>> physiological race

adaptedness: The state of being adapted phys

adapter: Synthetic double-stranded oligonucleotide; a specific type of linker; it is applied to attach
sticky ends to a blunt-ended DNA molecule biot

adaptive: Changes of a plant that act to preserve its full development phys

adaptive capacity: The genetically set range or flexibility of reactions of a plant and/or population
enabling it to respond in different ways to differing conditions eco gene

adaptive character: A functional or structural characteristic of an organism that enables or
enhances the probability of survival and reproduction gene

adaptive radiation: The diversification from a common ancestry, of population, groups, or lines,
which leads to a variety of types, which may subsequently evolve to become a new species;
the process happens over a range of similar environments, usually over a relatively short
period and by natural selection eco evol

adaptive reaction: >>> adaptive capacity

adaptive selection: The evolution of comparable forms in separate but ecologically similar areas
eco gene evol

adaptive trait: >>> adaptive character

adaptive trials: Multilocational coordinated field experiments across the crop-growing regions in
one or more countries that test adaptation of varieties or breeding strains under specific
ecological conditions meth

adaptive value: A measure of the reproductive efficiency of an organism or genotype compared
with other organisms or genotypes gene >>> selective value

adaptiveness: >>> adaptedness

adaptivity: >>> adaptability

adaxial: Toward the axis syn ventral bot >>> abaxial

addendum (addenda pl): An item or a constituent substance to be added in formulation of tissue
culture media biot

addition line: A cell line or line of individuals carrying chromosomes or chromosome arms in
addition the normal standard chromosome set cyto
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addition rule: The probability of either of two separate events occurring equal to the sum of the
probabilities or of events occurring independently stat

additive effects (of genes): Gene action in which the effects on a genetic trait are enhanced by each
additional gene, either an >>> allele at the same locus or genes at different loci gene >>>
Tables 6, 20, 21

additive genes: Gene interaction without dominance (if allele), or without epistasis (if non-allele);
the expression of any genetic trait is enhanced to the simple sum of the individual genetic
or allelic effects contributing to that character gene stat >>> Tables 6, 20, 21

additive main-effect and multiplicative interaction (AMMI) analysis: The statistical model
combines an additive model (analysis of variance, AOV) for main effects and a multiplica-
tive model (principal components analysis, PCA) for interaction effects; it is applicable
to trials with at least three genotypes and three environments; AMMI has proven useful
for (1) understanding and visualizing complex GE interactions, and (2) gaining accuracy
and thereby improving selections; AMMI is implemented by MATMODEL,; for replicated
data, MATMODEL can calculate the AMMI gain factor, which is the effective number of
replications with AMMI analysis divided by the actual number of replications; e.g., when
ten replications without AMMI are required to match the accuracy of four replications with
AMMLI, the AMMI gain factor is 10/4 or 2.5; for a wide range of yield trials, MATMODEL
typically achieves a gain factor of 2 to 4; YTDESIGN can calculate the optimal number of
replications both with and without AMMI analysis; clearly, this optimal number is usually
different and smaller when MATMODEL is used, i.e., the design and the analysis of an
experiment interact, so the best design depends on the efficiency of the analysis; efficient
experiments require good designs and good analyses, appropriately integrated (GAUCH
1992) stat >>> biplot analysis

additive resistance: Resistance governed by more than one gene, each of which can be expressed
independently, but which is reinforced by the expression of each of the additional genes
phyt gene

additive (genetic) variance (VA): The proportion of the genetic variance due to additive effects
stat

adduct: The covalent complex formed when a chemical binds a biomolecule, such as DNA or a
protein biot

adelphogamy: Sib pollination or pollination involving a stigma and pollen belonging to two differ-
ent individuals that are vegetatively derived from the same mother gene

adenine (A): A white crystalline purine base that occurs in both >>> DNA and >>> RNA, and
nucleotides such as >>> adenosine diphosphate and >>> adenosine triphosphate; (C;HsNs;
formulary weight [f.w.] = 135.14); it belongs to B-group vitamin (B4), generally available as
CsH,N;.3H,0; (m.w. 189.13); it is added to some tissue culture media, as adenine sulfate,
to promote shoot formation and for its weak cytokinin effect; it is present in plant tissues
combined with aminoamide, phosphoric acids, and D-ribose chem gene biot >>> Table 38

adenine sulfate: A growth factor used in some tissue culture media biot >>> adenine

adenose: Having glands or gland-like organs bot

adenosine (C,)H,;;N;0,): The nucleoside formed when adenine is linked to ribose sugar chem gene
>>> Table 38

adenosine diphosphate (ADP): High-energy phosphoric ester (nucleotide) of the nucleoside ade-
nosine that functions as the principal energy-carrying compound in the living cell phys

adenosine triphosphate (ATP): High-energy phosphoric ester (nucleotide) of the nucleoside ade-
nosine that functions as the principal energy-carrying compound in the living cell phys
>>> mitochondrion

adhere: To stick to bot

adherent: Sticking or clinging bot



Glossary 17

adhesion: The molecular attraction between substances causing their surfaces to remain in contact
meth

adjacent distribution: The orientation and distribution of adjacent chromosomes in the ring or
chain configuration of >>> translocation heterozygotes cyto >>> Figure 15

adjacent segregation: A reciprocal >>> translocation heterozygote in which during >>> meio-
sis the segregation of a translocated and a normal chromosome happens together, giv-
ing unbalanced gametes with duplications and deficiencies leading to non-viable zygotes;
adjacent segregation is of two kinds depending on whether non-homologous (adjacent-1)
or homologous (adjacent-2) centromeres segregate together; adjacent-1 segregation is the
usual type of adjacent segregation and adjacent-2 segregation is rare cyto >>> Figure 15

adjacent-1 segregation: Segregation of non-homologous centromeres during meiosis in a recipro-
cal translocation heterozygote such that unbalanced gametes with duplications and defi-
ciencies are produced, as opposed to >>> alternate segregation and adjacent-2 segregation
cyto >>> Figure 15

adjacent-2 segregation: Segregation of homologous centromeres during meiosis in a reciprocal
translocation heterozygote such that unbalanced gametes with duplications and deficien-
cies are produced, as opposed to >>> alternate segregation and adjacent-1 segregation cyto

A-DNA: The dehydrated form of right-handed helical >>> DNA obtained under non-physiological
conditions gene

adnate: Fusion of unlike parts (e.g., fusion of palea to the caryopsis in Bromus grass) bot

adosculation: The fertilization of plants by pollen falling on the pistils bot

adpressed: Lying flat against (e.g., the rachilla against the palea in the grain of barley or oats) bot

adsorption: The physical binding of a particle of a particular substance to the surface of another
by adhesion or penetration phy; attachment of phage to host bacterium (e.g., phage lamda
adsorbs to a >>> maltose-binding protein) biot >>> lamda phage

adsorption complex: The various substances in the soil that are capable of adsorption (e.g., clay or
humus) agr >>> Table 44

adspersed: To have a wide distribution; scattered bot

adult: Having attained full size and strength; mature phys

adult resistance: Resistance not expressed at the seedling stage; it increases with plant maturity
(mature-plant resistance or age resistance); generally attributed to >>> horizontal resis-
tance phyt

adult stage: >>> adult

adulthood: >>> adult

aduncate: Hooked, crooked, and bent bot

advance crop: >>> forecrop

advanced: Opposite of primitive; in phylogeny, a plant or character further removed from an evolu-
tionary divergence than a more primitive one evol >>> Figure 68 >>> advanced character

advanced character: A feature that shows a real deviation from the ancestral trait or type (e.g., an
agronomic trait such as brittle rachis) >>> advanced

advanced generations synthetic variety (beyond Synl): Derives from an initial intercrossing of
a specific set of clones or seed-propagated lines; usually stable for only a limited number
of generations, for example, the varieties “Ranger” and “Moapa” in alfalfa, “Saratoga” in
bromegrass, or “Pennlate” orchardgrass seed >>> Figures 50, 51

adventitious: Growing from an unusual position (e.g., roots from a leaf or stem) bot >>> Figure 28

adventitious bud: A bud appearing in an unusual place (e.g., a bud on leaves) bot

adventitious embryony: A condition in a seed in which the embryo arises from somatic rather than
reproductive tissue; the development of a diploid >>> embryo from nucellary or integu-
mentary tissue (sporophyte tissue); common in certain grasses and often results in multiple
embryos bot >>> twin seedling >>> Figure 28

adventitious plant: An individual that arises from somatic rather than reproductive tissue bot
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adventitious root: Arising from any structure other than a >>> root, for example, from a node of
a stem or from a leaf; the phenomenon is quite common in >>> triticale and wheat; the
adventitious root development is probably the response to accumulation of auxins in the
base of the plant; sometimes this accumulation occurs because the plants are waterlogged
and the existing roots system is no longer a sink for the >>> auxins due to lack of oxygen
and/or dying off of the roots bot >>> Figure 48

adventive: A plant that has been introduced but is not yet naturalized agr

aecial host: Host plant on which heteroecious rust fungus produces >>> aeciospores and pycnio-
spores, as opposed to telial host phyt

aeciospore: Dikaryotic spore of a rust fungus produced in an aecium; in heteroecios rusts, a spore
stage that infects the >>> alternate host phyt >>> aecial host

aeolian soil: A type of soil that is transported from one place to another by the wind agr >>>
Table 44

aerating tissue: >>> aerenchyma

aeration: Bringing air into a substance, tissue, or soil (e.g., by earthworms or digging and turning
the soil to loosen) phys agr

aerator: Any implement that is used for breaking up compacted soil to facilitate air and gas
exchange agr

aerenchyma: Plant tissue of thin-walled cells with large, air-filled intercellular spaces, found in the
cortex of roots and stems of some aquatic and marsh plants bot

aerial pathogens: Antagonistic microorganisms that inhibit numerous fungal pathogens of aer-
ial plant parts (e.g., Tilletiopsis ssp. parasitize the cucumber powdery mildew fungus
Spaerotheca fuligena); present in crop soils and exert a certain degree of biological control
over one or many plant pathogens phyt >>> biological control

aerial pest control: Pest control by utilization of aircraft and helicopters in order to be more effi-
cient, to prevent damages of the crop, or to cope with difficult landscape and soil condi-
tions phyt meth

aerial root: In some epiphytic orchids the leaves and the shoot axis are reduced or missing; then
flatted and green roots take over the fixation of the plant and the function of the leaves
(>>> photosynthesis) bot

aerial shoots: Shoots growing high above the ground (e.g., trees, bushes, etc.) bot

aerobe: An organism needing free oxygen for growth bot

aerobic rice: Rice varieties that would normally be grown flooded shallowly, instead being grown in soil
without flooding, i.e., with irrigation merely to maintain a moist but aerobic soil; alternatively,
wetting and drying methods are applied in order to minimize the use of irrigation by flooding
the field followed by drainage until the soil is at field capacity and then reflooding agr meth

aerobium: >>> aerobe

aerosol: A colloidal substance that is suspended in the air phyt meth

aesculin: >>> glucoside

aestivation: Condition in which an organism may pass an unfavorable hot or dry season and in
which its normal activities are greatly curtailed or temporarily suspended (McFarland
2006) phys >>> hibernation

afflux: The act of flowing to or toward some point or organ in a plant phys

afforest: Converting bare or cultivated land into forest eco fore agr

afforestation: The establishment of forest by natural succession or by the planting of trees on land
where they formerly did not grow eco

affymetrix genechip arrays: High-density oligonucleotide microarrays; they are manufactured
using a photolithographic technology with up to 500,000 oligos being synthesized on a
single chip; the system allows measurement of the relative concentration of a >>> DNA or
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>>> RNA sequence in a complex mixture of nucleic acids; they can be used (1) to monitor
global >>> mRNA abundance in a range of species; (2) to identify genes that are uniquely
expressed in samples of normal or mutated tissue, (3) to investigate changes in gene expres-
sion associated with environmental or other changes, (4) to identify putative functions for
uncharacterized >>> ESTs, or (5) to identify gene expression “fingerprints” of efficiency
and toxicity biot >>> Figure 48

aflatoxin: One of a group of mycotoxins (C;H,,0,) produced by fungi of the genus Aspergillus
(molds) that bind to >>> DNA and prevent >>> replication and >>> transcription; a
known carcinogen phys

AFLP: >>> amplified fragment length polymorphisms >>> random amplified polymorphic
DNA (RAPD) technique

African cassava mosaic virus (ACMYV): This disease continues to be the major constraint to both
the commercial and subsistence production of >>> cassava across central and southern
Africa, causing up to 100% crop losses; the causative agent of the disease has been shown
to be a >>> geminivirus of the Begomovirus phyt

Africa Rice Center (WARDA): An autonomous intergovernmental research association of African
member states; one of the 15 international agricultural research centers supported by the
Consultative Group on International Agricultural Research (>>> CGIAR); it was created
in 1971 by 11 African countries with the assistance of the United Nations Development
Programme (UNDP), the Food and Agriculture Organization of the United Nations (>>>
FAO), and the Economic Commission for Africa (ECA); until end September 2007, it com-
prised 17 member states: Benin, Burkina Faso, Cameroon, Chad, Coéte d’Ivoire, Gambia,
Ghana, Guinea, Guinea Bissau, Liberia, Mali, Mauritania, Niger, Nigeria, Senegal, Sierra
Leone, and Togo; in September 2007, four more countries joined WARDA: Central African
Republic, Democratic Republic of Congo, Republic of Congo, and Uganda; Egypt joined
WARDA in June 2008; with this the total number of WARDA member countries has gone
up to 22, including countries from West, East, Central, and North Africa; WARDA was
constituted as the West Africa Rice Development Association — a name that it carried until
2003 when it was designated by the WARDA Council of Ministers as the “Africa Rice
Center” in recognition of its increasing and leading role in rice research; its mission is to
contribute to poverty alleviation and food security in Africa, through research, develop-
ment, and partnership activities aimed at increasing the productivity and profitability of
the rice sector in ways that ensure the sustainability of the farming environment org >>>
www.warda.org

after-harvest cultivation: Any discing or plowing of the land after harvesting that will incorporate
crop seed from the crop residue into the soil so that subsequent deterioration will prevent
the seed from >>> volunteering in the following crop agr meth

aftermath: Second crop of grass cut from a field in a season agr

after-ripening: A term for the collective changes that occur in a dormant seed that make it capable
of >>> germination; it is usually considered to denote physiological changes seed

agameon: A plant species reproducing exclusively by >>> apomixis bot

agamete: Any non-reproducing germ cell bot >>> apomixis

agamic: Reproducing asexually bot >>> apomixis

agamic complex: Refers to hybrids or their derivatives that are partially or entirely reproduced by
asexual seed formation bot >>> apomixis

agamobium: The asexual generation of an organism having alternation of generations evol gene

agamogenesis: Any reproduction without the male gametes bot >>> apomixis

agamogony: A type of >>> apomixis in which cells undergo abnormal >>> meiosis during >>>
megasporogenesis, resulting in a diploid >>> embryo sac rather than the normal haploid
embryo sac bot >>> Figure 28
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agamont: An asexual individual in whose agametangia the agametes are formed bot >>> apomixis

agamospecies: Populations morphologically differentiated from one another and reproducing apo-
mictically bot >>> Figure 28 >>> apomixis

agamospermy: All types of >>> apomixis in which seeds are formed by asexual means; it does
not include vegetative reproduction bot

agamous: >>> agamic

agar: A complex >>> polysaccharide obtained from certain types of seaweed (red algae); when it
is heated with water and subsequently cooled to about <45°C, it forms a gel prep

agar culture: Cells, organs, tissue, or embryos artificially grown on a solid medium composed of
agar together with certain nutrients, hormones, etc. biot

agar gel: Gels for electrophoresis that were produced from >>> agar prep

agar medium: >>> agar culture

agar-agar (Malay): >>> agar

agarose (starch) gel: An inert matrix used in >>> electrophoresis for the separation of nucleic
acids based on their size or conformation; the molecules are visualized in the gel by ultra-
violet fluorescence of >>> ethidium bromide, which is either included in the gel or in the
running buffer, or used to stain the gel after electrophoresis prep

AG complex: The complete set of factors assumed to be responsible for the formation of sexual
organs bot

agenesis: The absence of development bio phys

agent A natural force, object, or substance producing or used for obtaining specific results prep
>>> www.plantstress.com

age of stand: The number of years during which a perennial >>> crop may be offered for pedi-
gree from one planting; the first seed crop is considered the first year in which a seed crop
would normally be harvested, irrespective of time or method of planting; each calendar
year thereafter is considered a seed crop year agr seed

age resistance: >>> adult resistance

agglomerate: In biotechnology, a mass of cells clustered together biot; in soil science, rock com-
posed of rounded or angular volcanic fragments agr >>> Table 44

agglutinate: Fixed together as if with glue prep

agglutination: The clumping of cellular components prep

agglutinin: Any >>> antibody capable of causing clumping of types of cells prep

agglutinogen: An >>> antigen that causes the production of agglutinins chem biot

aggregate: In soil science, a cluster of soil particles forming a pad agr >>> Table 44

aggregate fruit: A fruit development from several pistils in one flower, as in strawberry or black-
berry bot >>> composite fruit

aggressiveness: The ability of a >>> pathogen to infect a plant, to break its resistance, to become
a >>> parasite on a plant, or to use a host plant for reproduction; the degree of aggressive-
ness can be estimated only when a pathogen meets a resistant host; when the aggressive-
ness copes with the resistance of the host, it is termed >>> virulence phy?

aging test: A method to originally evaluate seed storability; it subjects unimbibed seeds to condi-
tions of high temperature (+41°C) and relative humidity (~100%) for short periods (3—4
days); the seeds are then removed from the stress conditions and placed under optimum
germination conditions; the two environmental variables cause rapid seed deterioration;
high-vigor seed lots will withstand these extreme stress conditions and deteriorate at a
slower rate than low-vigor seeds seed >>> storability of seeds

agnation: Relationship through the male line gene

agonisis: >>> certation

AGPase: A glucose-1-phosphate adenylyltransferase is an enzyme that catalyzes the chemical
reaction; two substrates of this enzyme are >>> ATP and alpha-D-glucose 1-phosphate,
whereas its two products are diphosphate and ADP-glucose; transcriptional and allosteric
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regulation of ADP-glucose pyrophosphorylase (AGPase) plays a major role in the reg-
ulation of starch synthesis; it has a significant role in crop productivity; thermotolerant
variants of AGPase in cereals may be used for developing cultivars, which may enhance
productivity under heat stress phys

agribusiness: A combination of the producing operations of a farm, the manufacture and distribu-
tion of farm equipment and supplies, and the processing, storage, and distribution of farm
commodities agr

agriculture: The science of transforming sunlight energy into plant and animal products that can
be utilized by humans; the selective breeding of crop and farm animals has had an enor-
mous impact on productivity in agriculture; modern varieties of crop plants have increased
nutritional value and resistance to disease; recent developments in genetic engineering
have enabled the potential use of transgenic organisms in agriculture to be explored agr

agricultural chemical: A broad term used to cover pesticides, adjuvants, conditioning agents, and
other chemical tools used in improving agricultural production, protecting crops, or con-
trolling pests, diseases, and physiological conditions of crop plants phyt agr

agri-genomics: Study of the make-up of and interaction between genes in crops and combinatorial
chemistry biot

agritourism: Tourism based on attracting visitors to farm operations; it is comprised of businesses
such as crop and animal farms, U-pick operations, wineries, aquaculture and for-fee fish-
ing operations, Christmas tree farms, herb farms and greenhouses, maple syrup and cheese
producers, and farm stands or exhibition of old crops, breeding strains, and races agr

Agrobacterium: A genus of bacteria that includes several plant pathogenic species, causing tumor-
like symptoms bio >>> Figure 27 >>> Agrobacterium rhizogenes >>> Agrobacterium
tumefaciens >>> crown gall >>> hairy root culture >>> Ri plasmid >>>Ti plasmid >>>
www.pflanzengallen.de

Agrobacterium rhizogenes: A species of Gram-negative, rod-shaped soil bacteria, often harbor-
ing large plasmids, called Ri plasmids; it can cause a tumorous growth known as hairy root
disease in certain plants bot biot >>> Figure 27 >>> Agrobacterium tumefaciens >>>
Agrobacterium-mediated transformation

Agrobacterium tumefaciens: A bacterium that causes crown gall disease in some plants; it
infects a wound, and injects a short stretch of >>> DNA into some of the cells around the
wound; the DNA comes from a large plasmid — the tumor induction (Ti) plasmid — a short
region of which (called transferred DNA [T-DNA)) is transferred to the plant cell, where
it causes the cell to grow into a tumor-like structure; the T-DNA contains genes that inter
alia allow the infected plant cells to make two unusual compounds, >>> nopaline and
>>> octopine, both characteristic of transformed cells; the cells form a gall that hosts
the bacterium; this DNA-transfer mechanism is exploited in the genetic engineering of
plants; the Ti plasmid is modified so that a foreign gene is transferred into the plant cell
along with, or instead of, the nopaline synthesis genes; when the bacterium is cultured
with isolated plant cells or with wounded plant tissues, the novel gene is injected into the
cells and ends up integrated into the chromosomes of the plant bot biot >>> Figure 27
>>> www.pflanzengallen.de

Agrobacterium-mediated transformation: Agrobacterium is the generic name of a soil bacterium
that frequently causes crown gall in many plant species; besides A. rhizogenes, A. tumefa-
ciens is one species that is most used in DNA transfer by manipulating the tumor-inducing
(T1) plasmid that is harbored by these bacteria biot >>> Figure 27 >>> Agrobacterium
rhizogenes >>> Agrobacterium tumefaciens >>> www.pflanzengallen.de

agrobiodiversity: The variety and variability of animals, plants, and microorganisms used directly
or indirectly for food and agriculture (crops, livestock, forestry, and fisheries); it comprises
the diversity of genetic resources (varieties, breeds, etc.) and species used for food, fuel,
fodder, fiber, and pharmaceuticals eco
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agrobiology: The scientific study of plant life in relation to agriculture, especially with regard to
plant genetics, cultivation, and crop yield agr bio

agrobiotechnology: Modern biological knowledge and methods that can be applied to human
goals in agriculture biot meth agr

agro-ecotype: A group of >>> agrotypes all having similar environmental preferences eco

agroenergy crop (plants): In narrow sense, renewable crop plants used for production of motor
fuels from biomass and/or food, such as sweet potato (Ipomoea batatas), cotton (Gossypium
hirsutum), cashew nut (Anacardium occidentale), peanut (Arachis hypogaea), jojoba
(Simmondsia chinensis), cocos palm (Cocos nucifera), false flax (Camelina sativa), cas-
sava (Manihot esculenta), maize (Zea mays), (>>> Elaeis oleifera, >>> E. oleifera, Attalea
maripa), pine tree (Pinus ssp.), pongamia (Pongamia pinnata), physic nut (Jatropha cur-
cas), rice (Oriza sativa), castor (Ricinus communis), rapeseed (Brassica napus oleifera),
rye (Secale cereale), sesame (Sesamum indicum), sunflower (Helianthus anuus), soybean
(Glycine max), Jerusalem artichoke (Heliathus tuberosus), wheat (Triticum aestivum), Sor-
ghum (Sorghum bicolor), sugarcane (Saccharum officinarum), sugarbeet (Beta vulgaris);
in a broad sense, crop plants that are used for methane gaze, oil, and ethanol production,
heating, etc., and/or food; it is part of national or international medium- and long-term
strategies in order to achieve the following benefits: reducing fossil fuel use, broadening
biofuel production and consumption; protecting the environment and contributing to social
inclusion agr

agroforestry: A land-use system in which woody perennials are grown with agricultural crops
(together with other land uses, like animal production) agr

agroinfection: Infection of plants via soilborne pathogens phyt

agronomist: A specialist in farm management and the production of field crops agr

agronomy: The area of agriculture devoted to the production of crops and soil management; the
scientific utilization of agricultural land agr

agrostology: The branch of systematic botany that encompasses grasses (Gramineae) bot tax

agrotain (NBPT): A product that inhibits conversion of urea to ammonium carbonate, thereby
reducing the potential for ammonia volatilization from urea materials; similar to “N-Serve”,
it reduces potential nitrogen losses in seasons when cultivation or rain does not incorporate
the urea into the soil soon after application; it is most useful when urea is applied without
incorporation to the surface of fields with high levels of crop residue, such as in no-till situ-
ations, or fields with high pH levels at the surface agr phys

agroytype: An agricultural race agr eco >>> agro-ecotype

a-helix: >>> alpha-helix

air checking: In potato breeding, shallow splits resembling fingernail cuts in the skin of a potato
tuber; a phenomenon that occurs when highly hydrated tubers are harvested under cool
temperatures as well as low humidity breed agr

air layering: A method of plant propagation in which roots are induced to form around a stem; a
very narrow strip of bark is removed from around the branch or stem; a sliver of wood can
be inserted into the cut to keep it open; a bundle of moist sphagnum moss is tied securely
around the cut area; the moss must remain moist and the roots of the plant somewhat dry;
new roots will sprout from the incision; the new plant is then cut off below the moss, pot-
ted, and kept in a humid atmosphere until it is established hort meth

airlock: An airtight chamber permitting passage to or from a space seed

air plant: >>> epiphytic

air-screen cleaner: The basic piece of equipment for cleaning seed, utilizing airflow and perfo-
rated screens seed

akaryote: >>> akaryotic

akaryotic: Without a nucleus; a stage in the nuclear cycle before meiosis in which no or little chro-
matin is seen in the nucleus cyto
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akinete: >>> akinetic

akinetic: A non-motile reproductive structure (e.g., a resting cell) cyfo

alanine (ala): An amino acid present in almost all proteins chem >>> Table 38

alate: Winged bot

albido: The white tissue beneath the peel of >>> citrus bot hort

albinism: In plants, a deficiency of chromoplasts bot

albino: A plant lacking chromoplasts bot

albumen: Starchy and other nutritive material in a seed, stored as endosperm inside the embryo
sac, or as perisperm in the surrounding nucellary cells; in general, any deposit of nutritive
material accompanying the embryo phys >>> endosperm >>> albumin(e)

albumin(e): Any of certain proteins soluble in distilled water at neutral or slightly acid pH and in
dilute aqueous salt solution; they coagulate by heat (e.g., leucosins in cereal grains, ricin
in rice, or legumelins in pulse seeds, which are mainly enzymes); they function as soluble,
enzymatic, and metabolic proteins chem >>> Table 15

albuminoid: Containing or resembling albumen or albumin bot

albuminous seed: A seed having a well-developed >>> endosperm or >>> perisperm seed >>>
Table 15

alepidote: Having no scales of scurf, smooth bot

aleurodid: >>> whitefly

aleurone: A granulated protein that forms the outermost layer of a cereal grain bot >>> aleurone
grain >>> Table 15

aleurone grain: Small protein grains present in cells of storage tissue bot

aleurone layer: A layer of cells below the testa of some seeds (e.g., cereals), which contains hydro-
lytic enzymes (e.g., amylases and proteases) for the digestion of the food stored in the
endosperm; the production of enzymes is activated by gibberellins when the seed is soaked
in water prior to germination bot

aleuroplast: A leucoplast in which protein granules are present as a main storage product bot

alien addition line: A line (strain) of plants with one or more extra chromosomes of an alien spe-
cies cyto

alien chromosome: A chromosome from a more or less related species transferred to a crop plant cyfo

alien chromosome transfer: Cytogenetic methods that facilitate the transfer of individual chromo-
somes from one species to another meth cyto

alien gene transfer: The transfer of genes between species or genera by different means gene biot
>>> Figure 59

alien germplasm: Genes introduced from a wild relative or non-adapted species cyto gene >>>
Figure 59

alien species: An organism that has invaded or been introduced by man and is growing in a new
region eco; in cytogenetics, a species that serves as donor of genomes, chromosomes, or
chromosome segments to be transferred to a recipient species or genotype cyfo

alien substitution line: A line of plants in which one or more alien chromosomes from a certain
donor species replace one or more chromosomes of a recipient species cyto

A line: The seed-bearing parent line used to produce hybrid seed that is male sterile; in wheat
hybrid seed production, a male-sterile parent line used to produce hybrid seeds and hence
the seed-producing parental line seed meth >>> B line >>> Figure 2

aliquot: A part, such as a representative sample, that divides the whole without a remainder; two
is an aliquot of six because it is contained exactly three times; loosely, it is used for any
fraction or portion prep

alkali: A substance capable of furnishing hydroxyl-OH ions to its solution; the most important
alkali metals are potassium and sodium chem

alkaline phosphatase: An enzyme that is a member of hydrolases; it cleaves the 5'-terminal phos-
phate group from linear DNA or RNA molecules; dephosphorylated 5 DNA or RNA ends
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cannot be joined by ligase to 3’ ends; polynucleotide kinase reverses the reaction; some-
times used as a biochemical marker in genetic studies phys biot gene

alkaline soil: Specifically, a soil with pH value >7.0 caused by the presence of carbonates of cal-
cium, magnesium, potassium, and sodium; commonly used for soils showing a pH value
of 8.5 agr >>> Table 44

alkaloid: One of a group of basic, nitrogenous, normally heterocyclic compounds of a complex
nature; alkaloids occur in several plants (e.g., coniine in >>> hemlock, morphine in >>>
poppy fruits, strychnine in seeds of Strychnos nux-vomica, atropine in nightshades, col-
chicine in >>> meadow saffron, caffeine in >>> coffee and tea, nicotine in >>> tobacco
leaves, theobromine in >>> cacao) chem phys >>> Table 46

alkaloidity: The alkaloid content of cell, tissue, organs, or individuals of plants phys

alkylating agent: A chemical agent that can add alkyl groups (e.g., ethyl or methyl groups to
another molecule; many mutagens act through alkylation) chem

alkylresorcinols: Phenolic, amphiphilic lipids present at levels of up to 0.15% of whole grain of,
e.g., >>> wheat and >>> rye; little is known about their presence in food, absorption in
animals and humans, or their in vivo biological effects; because alkylresorcinols are pres-
ent in the human diet in significant amounts only in products containing whole grain wheat
or rye, they have potential to be >>> biomarkers of whole grain wheat and rye intake; a
rapid gas chromatographic method is available to analyze alkylresorcinols in whole cereal
grains; wheat, rye, and triticale all contain moderate to high amounts of alkylresorcinols
(300-1500 pg/g dry matter), while barley contains low amounts (~50 pg/g dry matter); in
these cereals, alkylresorcinols are present in the bran fraction; all other cereals (rice, oats,
maize, sorghum, and millet) do not contain any detectable amounts of alkylresorcinols; an
extraction method using hot propanol:water was able to recover all alkylresorcinols from
experimental breads, indicating that alkylresorcinols are not destroyed during baking; the
absorption of alkylresorcinols in rats, pigs, and humans was determined, with values for
absorption ranging from 34 to 79% phys >>> biomarkers

All-America Rose Selections Inc. (AARS): An association of U.S. commercial rose growers that
tests and approves new rose varieties for commercial use org hort

allautogamia: The state of having a facultative method of pollination in addition to a normal
method bot meth

allele: One of two or more alternate forms of a gene occupying the same locus on a particular chro-
mosome; currently, different alleles of a given gene are usually recognized by phenotype
rather than by comparison of their nucleotide sequences gene; in molecular biology, an
allele can be defined as variant of a DNA sequence; it should have exactly the same genetic
properties as a phenotypically defined allele; mutations within protein coding sequences
define molecular allelism at many levels and degrees of severity (identical sequences — the
baseline against which mutations are measured; silent mutation — mutation in “degenerate”
position in a codon, so that no amino acid replacement occurs; missense mutation — muta-
tion leading to an amino acid substitution; many, and perhaps most missense mutations
have little or no effect on the function of the protein; evidence for this comes from the
fact that comparison of amino acid sequences from homologous proteins from many spe-
cies often shows that some regions of a protein are highly conserved, while other regions
appear to tolerate a great deal of amino acid substitution; non-sense mutation — mutation
which converts a codon into a >>> stop codon; occurrence of a stop codon within a pro-
tein coding sequence results in a truncated protein; insertions/deletions/rearrangements
— insertions and deletions within a protein coding sequence can interrupt protein function;
as well, insertions or deletions whose length is not a multiple of “3” will cause a frame-
shift mutation, meaning that incorrect amino acids will be inserted downstream from the
mutation; rearrangements in a protein coding sequence will probably result in loss of func-
tion); mutations within genes are only a small percentage of the total number of mutations
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occurring in the genome because only a small percentage of eukaryotic genomes codes for
proteins, most mutations will occur within non-coding DNA, and will usually be selec-
tively neutral; therefore, molecular alleles should segregate by the same Mendelian prin-
ciples as phenotypic alleles; in most cases, molecular alleles are selectively neutral; all of
the rules of population genetics apply to molecular alleles; practically, there are an infinite
number of possible molecular alleles; a given phenotypic allele observed in the population
could, in principle, consist of a set of different molecularly defined alleles; because most
mutations are selectively neutral and can occur anywhere in the genome, the molecular
alleles can be used as markers for >>> chromosome mapping, that is, RFLPs are molecu-
lar alleles biot >>> allelism >>> Figure 43

allele extinction: Disappearance of an allele from the gene pool gene

allele diversification: The evolution of multiple alleles from a common ancestor gene >>>
Figure 68

allele frequency: A measure of the commonness of an >>> allele in a population of alleles gene

allele mining: An approach to access new and useful genetic variation in >>> crop plant collec-
tions; it focuses on the detection of allelic variation in important genes and/or traits within
a germplasm collection; if the targeted DNA (either a gene of known function or a given
sequence) is known, then the allelic variation (usually point mutations) in a collection can
be identified biot meth >>> association mapping

allele shift: A modification of allele frequency in a population due to either natural or artificial
selection gene

allele-specific amplification (ASA): Use of >>> polymerase chain reaction (PCR) at a sufficiently
high stringency that only a primer with exactly the same sequence as the target DNA will
be amplified; a powerful means of genotyping for single-locus disorders that have been
characterized at the molecular level biot

allele-specific associated primer(s) (ASAP): A >>> PCR variant in which the sequence of the
decamer oligo is derived from normal >>> RAPD, which generated an absence and/or
presence >>> polymorphism; these polymorphisms do not require electrophoretic separa-
tion of the sample; the presence of an >>> amplification product is detected by measuring
fluorescence of ethidium-bromide stained DNA (GU et al. 1995) biot >>> Figure 43

allele-specific expression: The transcription of only one allele or both of a genetic locus to dif-
ferent extents; it may be detected by allele-specific amplification or >>> PCR gene biot

allele-specific methylation: The methylation of cytosyl residues in either the paternal or maternal
allele of the gene; it regulates the expression of imprinted genes in a wide range of eukary-
otes gene phys

allele-specific oligo(nucleotide) (ASO): A special kind of oligo for an >>> allele-specific PCR;
the sequence of the oligo is designed in such a way to allow and/or inhibit hybridization at
the spot where the mutant (resistant) allele differs from the wild-type (susceptible) allele
biot

allele-specific oligo(nucleotide) ligation: A technique for the detection of >>> SNPs in genomic
DNA,; the target DNA is first amplified by >>> PCR; then allele-specific oligonucleotides
complementary to the target sequence are annealed to the >>> amplicon just adjacent to
the polymorphic site; only if the oligonucleotide fully matches the target will it be ligated;
no ligation happens if there is mismatching biot meth

allele-specific PCR (AS-PCR): Refers to amplification of specific alleles or DNA sequence vari-
ants at the same locus; specificity is achieved by designing one or both >>> PCR primers
so that they partially overlap the site of sequence difference between the amplified alleles;
variants of this technique have been described under different names such as >>> RAPD,
>>> AP-PCR, or >>> DNA amplification finger printing (DAF); they are based on poly-
merase chain reaction (PCR), which involves randomly synthesized short oligo-nucleotide
sequences as primers; these primers are specific to the ends of a given sequence in the
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DNA of a plant; genetic differences between individuals can be detected when the size
of the segment of DNA bracketed by the primers is different; the bracketed region can be
isolated and purified, so that restriction mapping and sequencing is possible; these markers
are known as randomly amplified polymorphic DNA (RAPD) markers that do not involve
>>> SOUTHERN analysis and radioactive labeling; randomly amplified polymorphic
DNA markers are, therefore, cheaper and easier to use than RFLP and >>> AFLP mark-
ers; however, RAPDs are very sensitive to laboratory conditions, are usually dominant
markers, are potentially population specific, and show a low level of polymorphism with
PCR amplification using a single random primer biot >>> Figure 43

allele-specific RNA interference: The >>> silencing of only one allele of a specific gene by an
allele-specific interference of RNA; it starts with the cloning of the target gene into a plas-
mid vector; its mutation in vitro creates a variant of the gene, whose >>> mRNA is not
subject to the RNA interference, caused by the >>> dsRNA that is able to knockdown the
endogenous protein biot meth

allele trend: A directed change in allele frequency of populations per time unit gene

allele turnover: The replacement in a population of old alleles by new ones over time gene

allelic complementation: The production of a non-mutant phenotype when two independent muta-
tions at the same gene locus, but on different homologous chromosomes, are introduced
gene

allelic deletion: The deletion of one complete allele of a gene or an exon; it can be detected by
comparative and quantitative real-time >>> PCR gene biot

allelic diversification: The evolution of multiple alleles from a common ancestor gene evo

allelic exclusion: The expression of genes from the maternal or paternal chromosome but not both,
due to chromosomal inactivation gene

allelic imbalance: The presence of one non-functional allele at a specific locus, or the complete
loss of an allele, i.e., loss of heterozygosity gene

allelic mining: >>> allele mining

allelic recombination: A >>> recombination event occurring between sequences located at simi-
lar or identical positions on homologous chromosomes or sister chromatids cyto

allelic turnover: The replacement in a population of old alleles by new ones over time gene evo

allelism: The common shortening of the term “allelomorphism”; one of the two or more forms of a
gene arising by mutation and occupying the same relative position (locus) on homologous
chromosomes gene >>> allele

allelobrachial: Changes of chromosome structure in which the arms of homologous chromosomes
are included cyro

allelogenous: Females that produce only males or only females in different progenies bot

allelomorph: A term that is commonly shortened to “allele” gene >>> allele

allelomorphism: >>> alternative inheritance >>> allelopmorph

allelopathy: Refers to the release into the environment by an organism of a chemical substance
that acts as a germination or growth inhibitor to another organism; economic and environ-
mental constraints of crop production systems have stimulated interest in alternative weed
management strategies; allelopathy offers potential for selective biological weed manage-
ment through the production and release of allelochemicals from leaves, flowers, seeds,
stems, and roots of living decomposing plant materials; actually, the term allelopathy
refers to biochemical interactions among plants, including those mediated by microorgan-
isms; this broad definition of allelopathy is appropriate because considerable research has
indicated the involvement of microorganisms and lower plants in the production of phy-
totoxins; a variety of allelochemicals have been identified, including the phenolic acids,
coumarins, terpenoids, flavonoids, alkaloids, glycosides, and glucosinolates; allelopathic
inhibition typically results from the combined action of a group of allelochemicals which,
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collectively, interfere with severe physiological processes; allelopathy is strongly coupled
with inherent stresses of the crop environment, including insects and disease, temperature
extremes, nutrient and moisture variables, radiation, and herbicides; these stress conditions
often enhance allelochemical production, thus increasing the potential for allelopathic
interference (Lincoln and others 1998) eco phyt >>> www.plantstress.com

allelotype: The genetic composition (i.e., allele frequency) of a breeding population gene

alleome: A collection of different allotypes or allelic protein variants, a new type of protein
library biot

allergenicity: The tendency of a substance to cause allergic reactions bio

all-exon array: A >>> microarray onto which synthetic >>> oligonucleotides are immobilized
that span all exons of the genome biot meth

alliaceous: Onion-like in smell or form bot

alliance: A ranked category in vegetation classification, comprising one or more closely related
associations (Lincoln et al. 1998) bot

allocarpy: The production of fruit following cross-fertilization bot

allocompetition (intergenotype competition): Cultivation at high plant density implies the pres-
ence of strong interplant competition eco; the individual plants, clones, lines, or families
are evaluated when being subjected to intergenotypic competition; also called intergeno-
type competition stat >>> Figure 50

allocycly: Differences in chromosome coiling caused by environmental or genotypic effects cyto

allodiploid: Cells or individuals in which one or more chromosome pairs are exchanged for one or
more pairs from another species cyto

allogamous: Cross-fertilizing in plants; as opposed to >>> autogamous bot >>> Table 35

allogamy: Cross-fertilization; as opposed to >>> autogamy bot >>> Table 35

allogene: >>> recessive allele (as opposed to >>> protogene)

allogeneic: Two genetically dissimilar individuals of the same species gene

allogenetic: Cells or tissues related but sufficiently dissimilar in genotype to interact antigeni-
cally phys

allogenic: Applied to successional change due to a change in abiotic environments eco

allogenous flora (plant): Relic plants of an earlier prevailing flora and environment eco

allograft: A graft of tissue from a donor of one genotype to a host of a different genotype but of
the same species hort

allohaploid: A haploid cell or individual derived from an >>> allopolyploid and composed of two
or more different chromosome sets cyfo >>> Imperata cylindrica procedure >>> Figure 3

alloheteroploid: Heteroploid individuals or cells whose chromosomes derive from various genomes
cyto >>> autoheteroploid >>> Figure 3

alloiobiogenesis: An alternation of a sexual with an asexual form gene; in cytology, the alternation
of a haploid with a diploid stage, i.e., alternation of generations cyto

alloiogenesis: Growth of a part of an organism in relation to the growth of the whole organism or
some other part of it phys

allometric: Growth in which the growth rate of one part of the plant differs from that of another
part or of the rest of the plant; it is of common use in morphogenesis studies, where organ
dimensions and growth rates frequently can be fit by the relation bot; in statistics, it also
can be explained as the relationship between two variables of the form y = a X b where a
and b are constants; b is termed the allometric coefficient stat

allometry: The relation between the growth rate of a part of an individual and the growth rye of
the whole or of another part; or the relationship between growth rates of different groups,
races, genera, etc. >>> alloiogenesis

allopatric: Applied to species that occupy separate habitats and that do not occur together in nature
(cf parapatric and sympatric) eco
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allopatric hybridization: Hybridization between incompletely differentiated species, in a border
zone, owing to the premature breakdown of a geographic barrier, as opposed to >>> sym-
patric hybridization eco

allophene: A phenotype not due to the mutant genetic constitution of the cell or the tissue in ques-
tion; such a cell or tissue will develop a normal phenotype if it is transplanted to a wild-
type host gene

allophenic: Characteristics that arise by intercellular >>> gene action; sometimes used as chi-
meric, i.e., composed of cells of two different genotypes (also called hybrid) gene >>>
chimera >>> hybrid

alloplasm: Cytoplasm from an alien species that has been transferred by backcrossing into a culti-
vated species; common and readily observable effects are >>> male sterility, female steril-
ity, or reduced plant vigor; if the alien cytoplasm does not manifest itself, the cytoplasm is
not considered alien gene meth

alloplasmic: An individual having the common nucleus, but an alien cytoplasm (e.g., alloplasmic
rye containing a wheat cytoplasm); usually leads to meiotic disturbances and >>> sterility
gene

alloploid (syn allopolyploid): A plant that arises after natural or experimental crossing of two or
more species or genera; they may contain genomes of the parents in one or more copies
cyto >>> amphiploid >>> Figures 3, 45

alloploidy: >>> alloploid >>> allopolyploid

allopolyploid: Plants with more than two sets of chromosomes that originate from two or more
parents; the sets contain at least some non-homologous chromosomes cyto >>> Figure 3
>>> Table 17

allopolyploidy: >>> allopolyploid

allosome: A chromosome deviating in size, form, or behavior from the other chromosomes (>>>
autosomes), such as the >>> sex chromosome or >>> B chromosome cyto >>> hetero-
chromosome >>> marker chromosome >>> sSMC

allosomal inheritance: The inheritance of characters governed by genes located in an >>> allo-
some gene

allosteric: An enzyme whose activity is altered when its structure is distorted by an organic com-
pound at a non-substrate site phys chem

allosteric effect: The binding of a ligand to one site on a protein molecule in such a way that the
properties of another site on the same protein are affected chem

allosteric transition: A change from one conformation of a >>> protein to another conformation
chem

allosubstitution: The replacement of a chromosome or chromosome arm by an >>> alien chromo-
some or chromosome arm cyto

allosynapsis: >>> allosyndesis

allosyndesis: Chromosome pairing of completely or partially >>> homologous (>>> homoeolo-
gous) chromosomes cyto

allotetraploid (syn amphidiploid): A plant that is diploid for two genomes, each from a different
species cyto >>> Figure 8

allotetraploidy: >>> allotetraploid

allotopic: A type specimen of the sex opposite that of the holotype bot; in immunology, an anti-
body that acts as an antigen to other antibodies of the same species that have variant
molecular sites meth

allotropous flower: Shaped so that nectar is easy to access for insects bot

allotype: A classification of immunoglobulin molecules according to the antigenicity of the con-
stant regions; a variation that is determined by a single allele biot

allozygosity: Homozygosity in which the two alleles are alike but unrelated gene

allozygote: A zygote heterozygous for different mutant alleles gene
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allozyme: Isoenzymes of protein nature whose synthesis is usually controlled by codominant
alleles and inherited by monogenic ratios; they show a specific banding pattern if separated
by >>> electrophoresis phys >>> Table 29

alluvial soil: Soils developed on fairly recent alluvium (a sediment deposited by streams and vary-
ing widely in particle size); usually they show no horizon development agr >>> Table 44

alpha-amylase: An enzyme that breaks down starch in germination grains; it splits starch mol-
ecules at random points, forming smaller molecules of widely varying size, for example,
the so-called dextrinizing enzyme of malt chem >>> falling number

alpha-amylase activity: Catalysis of the endohydrolysis of 1,4-a-D-glucosidic linkages in polysac-
charides containing three or more 1,4-a-linked D-glucose units phys >>> falling number

alpha-amylase/trypsin inhibitor (ATI): A molecule contributing to pest resistance in wheat, that
is a strong activator of innate immune response in monocytes, macrophages, and dendritic
cells of humans; this protein in wheat may influence the inflammation of chronic health
conditions phys

alpha-bromonaphthalene: A chemical agent that is used for artificial >>> chromosome con-
densation; for several hours root tips are treated with a saturated water solution prior to
staining cyto

alpha complementation (of beta-galactosidase): pUCIS8 and similar molecular vectors contain
only a small part of the whole gene for beta-galactosidase; this small part gives rise to a
truncated protein that forms an enzymatically active hetero dimer with a specific mutant
beta-galactosidase biot

alpha helix: The right-handed, or less commonly left-handed, coil-like configuration of a >>> poly-
peptide chain that represents the secondary three-dimensional structure of some protein
molecules in which the linear sequence of amino acids is folded into a spiral that is stabi-
lized by hydrogen bonds between the carboxyl oxygen of each peptide bond chem bio gene

alpha level: >>> significance level

alpha lattice design: One of a class of incomplete >>> block designs that cater to a wider range of
numbers of entries than >>> “square” or >>> “rectangular” lattices; alpha lattice design
(after PATTERSON and WILLIAMS, 1976) is an incomplete block design; the blocks
are unbalanced in the sense that not all genotypes are represented in this block, and that
treatment pair does not occur once in a block, so not all entry pairs are compared with the
same accuracy; if the aim would be to have a high accuracy each treatment pair had to be
one in each block which implies that the number of replications would be: r =k + 1, k is
the block size (i.e., 300, in each block 30 entries); this is not feasible with a large genotype
set; within the alpha lattice design, the block size can be chosen as well as the number of
blocks; as such the alpha lattice design is the most flexible design; the entries are assigned
randomly to the blocks stat

ALS-AHAS: >>> Acetolactate synthase or acetohydroxy acid synthase

Alternaria: A genus of fungi; it forms yellowish-brown conidia that are divided by transverse
and longitudinal septa; there are many species, including important plant pathogens (early
blight of potato, Alternaria solani; black rot of carrot and rape, A. radicina and A. brassica;
Alternaria disease of wheat) phyt

alternate: Not opposite to each other on the axis, but borne at regular intervals at different levels
(e.g., of leaves) bot

alternate dominance: Sex determination which supposes all individuals to be heterozygous for sex
but that the male determiners are dominant in male offspring and the female determiners
dominant in female offspring gene

alternate host: >>> alternative host

alternate segregation: At meiosis in a reciprocal translocation heterozygote, the segregation of
both normal chromosomes to one pole and both translocated chromosomes to the other
pole, giving genetically balanced gametes, or segregation of centromeres during meiosis
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in a reciprocal translocation heterozygote such that genetically balanced gametes are pro-
duced cyto

alternating dominance: A change of dominance from one >>> allele to the other (A/a2 alA2) of
a pair of alleles during ontogenetic development of a heterozygous hybrid; the phenotypic
expression of the alleles acts one after another gene

alternation: The population density alternates between high and low values in successive genera-
tions if the key factor is density-dependent and strongly overcompensates for a change in
population density eco gene

alternation of generation: The alternation of two or more generations, reproducing themselves
in different ways (i.e., alternation of gametophyte [sexual reproductive] and sporophyte
[asexual reproductive] stages in the life cycle of a plant) bot

alternative disjunction: The distribution of >>> interchange chromosomes at >>> anaphase |
of meiosis is determined by their >>> centromere orientation; in the case of alternative
disjunction, chromosomes located alternatively in the pairing configuration are distributed
to the same >>> spindle pole; as opposed to adjacent disjunction cyto >>> adjacent dis-
junction >>> translocation

alternative drip irrigation: >>> irrigation

alternative host: A host that harbors a pest or disease while the primary host is absent or out of
season phyt >>> host

alternative inheritance: Relationship between two or more factors such that they are of necessity
separated into sister gametes in germ cell formation gene

alternative splicing: Formation of diverse mRNAs through differential splicing of the same RNA
precursor; it may result in proteins with different compositions of amino acids, or it may
involve just the length of 3" UTR; a reason for alternative/differential splicing is base modi-
fication during RNA editing causing a change in slice sites gene biot

altimeter: >>> hypsometer

ALTMANN’s granules: >>> mitochondria

altricial: Offspring that show a marked delay in attainment of independent self-maintenance bio

Alu element: A repetitive DNA element approximately 300 bp long that is abundantly dispersed
throughout the >>> genome of organisms; the name derived from the Alul >>> restriction
enzyme cleavage site that is within most Alu elements biot >>> Table 39

aluminum (Al): Has no specific importance in the metabolism of higher plants; small amounts of
uptake favor the imbibition of the cytoplasm; higher concentrations in the soil may cause
severe inhibition of plant growth; aluminum tolerance is a main task of plant breeding in
several regions of the world chem phys agr >>> aluminum toxicity >>> Tables 33, 44

aluminum toxicity: High levels of aluminum or manganese are common in acid soils (>>> Table
44) and can be toxic to both the plant and soil microorganisms; aluminum is the most
abundant metal on Earth, is highly toxic to plant growth, and is found in about 2.5 billion
ha of acid soils worldwide; many of the world’s farmers living on acid soils do not have the
management options required to improve cereal production; therefore, the development of
cereal/crop cultivars capable of improved production on acid soils is needed; >>> rye, the
world’s most acid soil-tolerant cereal, contains an enormous diversity in organization of
gene complexes that play a role in controlling aluminum tolerance; the presence of malate
transporter (ALMT) genes contributes to the up-regulation of aluminum tolerance expres-
sion in rye; there is variation in copy number and chromosome location of ALMT genes in
rye; at least two ALMT gene complexes are characterized that vary in gene copy number
and expression of rye aluminum tolerance agr phys >>> aluminum >>> www.rye-gene
-map.de/

alvar: Plant community that occurs on shallow, alkaline limestone soils; it is generally dominated
by mosses and herbs; woody plants are usually dwarfed, with trees generally absent or at
least forming a discontinuous canopy eco
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alveograph: Dough-testing instrument for measuring the extensibility and resistance to stretch-
ing of dough, thereby providing a prediction of >>> baking quality; as a standard disc of
dough is blown into a bubble, pressure change and bursting pressure are charted versus
time meth

alveolate: Of a surface or structure shaped like a honeycomb, for example, pollen or seed sur-
face bot

AMBA: >>> American Malting Barley Association

amber codon: Amber suppressor mutation that changes anticodon of amino acid-carrying tRNA
to UAG biot

amber mutant: It synthesizes >>> mRNA containing the codon UAG as a consequence of a point
mutation in a corresponding gene gene

ambisexual: A plant that has the reproductive organs of both sexes bot >>> bisexual

ambivalent gene: Genes with both advantageous and disadvantageous effects gene

ambosexual: >>> ambisexual

ameiosis: The failure of meiosis and its replacement by nuclear division without reduction of the
chromosome number cyto

ameiotic parthenogenesis: Parthenogenesis in which meiosis has been entirely suppressed gene
cyto >>> parthenogenesis

amendment: An alteration or addition to soil to correct a problem; commonly, any substance (such
as sand, calcined clay, peat, or sawdust) added to soil for the purpose of altering physical
conditions agr >>> Table 44

ament(um): >>> catkin

American Seed Trade Association (ASTA): Founded in 1883, it is one of the oldest trade organi-
zations in the U.S.; its membership consists of ~850 companies involved in seed production
and distribution, plant breeding, and related industries in North America; as an authority
on plant germplasm, ASTA advocates science and policy issues of industry-wide impor-
tance org

AMES test: A biological assay to assess the mutagenic potential of chemical compounds; a posi-
tive test indicates that the chemical might act as a carcinogen/mutagen although a num-
ber of false-positives and false-negatives are known; named after B. AMES (Berkeley,
California), who described in a series of papers from the early 1970s the procedure and
effects of testing meth gene

amidase: An >>> enzyme that catalyzes the hydrolysis of an acid amide chem phys

amide: A compound derived from ammonia by replacement of one or more of the hydrogens with
organic acid groups chem

amine: An organic base derived from ammonia by replacement of one or more of the hydrogens
with organic radical groups chem

aminoacetic acid: >>> glycine

aminoacyl-tRNA: A >>> tRNA molecule covalently bound to an amino acid via an acyl bond
between the carboxyl group of the amino acid and the 3'-OH of the tRNA chem

aminoacyl-tRNA ligase: An enzyme that synthesizes a specific aminoacyl-tRNA molecule,
employing a specific amino acid, for example, >>> alanine, its cognate tRNA, and >>>
ATP to form, for example, alanyl-tRNA alanine chem phys biot >>> Table 38

amino acid: An organic compound containing an acidic carboxyl group (-COOH) and a basic
amino group (NH2); amino acid molecules combine to form proteins; according to the side
group R, they are subdivided into polar or hydrophilic (>>> serine, >>> threonine, >>>
tyrosine, >>> asparagine, and >>> glutamine); non-polar or hydrophobic (>>> glycine,
alanine, >>> valine, >>> leucine, >>> isoleucine, >>> proline, >>> phenylalanine, >>>
tryptophan, and >>> cysteine); acidic (aspartic acid and glutamic acid) and basics (>>>
lysine, >>> arginine, >>> histidine); the sequence of amino acids determines the shape,
properties, and biological role of a protein; they are the fundamental constituent of living
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matter; they are synthesized by autotrophic organisms, such as green plants chem bio >>>
Table 38

amino acid sequence: The sequence of amino acid residues in a >>> polypeptide chain that repre-
sents the primary structure of a protein; the sequence is unique to each protein and influ-
ences the protein structure (secondary, tertiary, quaternary) gene

1-aminocyclopropane-1-carboxylic acid (ACC) oxidase: The enzyme in the ethylene biosynthe-
sis pathway converting ACC to ethylene phys biot chem

1-aminocyclopropane-1-carboxylic acid (ACC) synthase: The enzyme in the ethylene biosynthe-
sis pathway converting SAM (S-adenosyl-methionine) to ACC phys biot chem

aminopeptidase (Amp): An enzyme that catalyzes the hydrolysis of amino acids in a >>> poly-
peptide chain by acting on the peptide bond adjacent to the essential free amino group
chem phys

amitosis: Nuclear division by a process other than mitosis cyto

amixia: Cross sterility bot

amixis: Reproduction in which the essential events of sexual reproduction are absent bot

AMMI analysis: >>> additive main-effect and multiplicative interaction

ammonia (NH;): Compound that plays an important role in the natural nitrogen pathways
chem agr

ammonification: Conversion of organic matter during decay by bacteria, fungi, and other organ-
isms into >>> ammonia and ultimately ammonium, NH,, which can be absorbed by plants
phys

ammonium fixation: In soil science, adsorption of ammonium ions by clay minerals rendering
them insoluble and non-exchangeable agr >>> Table 44

ammonium phosphate [(NH,);PO,]: Used as a mineral fertilizer chem agr

ammonium sulfate [(NH,),SO,]: Used as a mineral fertilizer with nitrogen content of about 21%
chem agr

amorph: A gene that is inactive — an amorphic gene; in botany, sometimes used to refer to some-
thing that lacks a discernable shape and can thus be described as “amorphous” gene bot

amorphous: >>> amorph

amorphous wax: Smooth or glasslike wax occurring on leaf surfaces and is generally easy to wet
bot >>> waxy

AMOVA: >>> Analysis of molecular variance

amphiapomict: Reproducing both sexually and apomictically bot gene

amphibiotic: Applied to an organism that can be either parasitic on or symbiotic with a particular
host organism phyt?

amphibivalent: A ring-like >>> interchange configuration of four chromosomes cyzo

amphicarpous: Plants producing two classes of fruit that differ either in form or in time of ripen-
ing bot

amphidiploid: >>> allotetraploid >>> didiploid

amphihaploid: >>> allohaploid

amphikaryon: The nucleus of the zygote produced after fertilization cyto

amphimict: A species or individual that is reproduced by fusion of nuclei during sexual reproduc-
tion bot

amphimictic: >>> amphimict

amphimixis: >>> amphimict

amphiplasty (nucleolar dominance): Originally, the loss of a satellite from a chromosome; later,
morphological changes of chromosomes after >>> interspecific hybridization; occurs
when the genomes of the parental species are spatially separated in the hybrid nucleus in a
concentric fashion; the genome occupying the central position has an active >>> nucleolus
organizer region (NOR), while the NOR of the peripherical genome is suppressed (e.g., in
hexaploid wheat, NORs on chromosome 1B and 6B function preferentially, although 1A
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and 5D also carry NORs; however, when the NOR on 1B is deleted, then the NORs on 5D
and/or 1A are used to a greater extent) cyto

amphiploid: >>> alloploid

amphiploidy: >>> alloploidy >>> allopolyploidy

amphitene: >>> zygotene

amphitoky: In some insects (e.g., butterfly), progeny of both sexes may develop from unfertilized
eggs 200

amphitropous ovule: A type of >>> ovule arrangement in which the ovule is slightly curved so
the >>> micropyle is near the funicular attachment bot

amphogenic: Producing offspring consisting of approximately equal proportions of either sex gene

ampicillin (beta-lactamase): An antibiotic substance; the resistance to ampicillin is sometimes
used as a screening marker in genetic experiments with bacteria (e.g., the cloning vector
pBR322 carries a gene for ampicillin resistance; it interferes with bacterial cell wall syn-
thesis; the bla gene is used as a selective marker in many vectors, including pBR322 and
pUCI8) biot >>> Figure 46

amplexicaul: A leaf whose base wholly or partly surrounds the stem bot

amplicon: A piece of DNA formed by >>> PCR amplified DNA sequence biot

amplification: The intrachromosomal or extrachromosomal production of many DNA copies from
a certain region of DNA; it can happen spontaneously or it can be done by molecular tech-
niques (e.g., PCR) cyto biot

amplified fragment length polymorphisms (AFLPs): Polymorphic DNA fragments are ampli-
fied through >>> PCR procedure; their differences are used for genotype identification
and linkage studies biot >>> differential AFLP

amplify: >>> amplification

amplimer: PCR-amplified segment of the genome (including >>> STSs and >>> ESTs) biot

ampoule: A bottle with a bulbous body and narrow neck prep

ampulliform: Flask-like in form bot

amygdaliform: Almond-shaped bot

amygdalin: >>> glucoside

amylaceous: >>> amyliferous

amylase: A member of a group of enzymes that hydrolyze starch or glycogen by splitting of glu-
cosidic bonds, giving rise to sugars, glucose, dextrin, or maltose; they occur particularly
in germinating seeds in which the amylase mobilizes food reserves for the growth of the
seedling chem phys >>> alpha amylase

amyliferous: Containing starch bot

amylograph: An instrument used to determine change of viscosity with time in a heated mixture
of water and a starchy material such as flour meth

amylolytic enzymes: Those enzymes that hydrolyze starches and similar glucose polymers chem

amylopectin: Larger, highly branched chains of glucose molecules phys

amyloplast (syn anaplast syn anaplastid): A plastid that synthesizes and stores >>> starch to the
exclusion of other activities bot

amylose: Relatively short, unbranched chains of >>> glucose molecules; a polysaccharide consist-
ing of linear chains of between 100 and 1,000 linked glucose molecules; a constituent of
starch; in water, amylose reacts with iodine to give a characteristic blue color chem phys

anabiose: The situation in the life cycle of some plants in which there is no visible metabolic activ-
ity (resting period) bot

anabolic: Pertaining to an enzymatic reaction leading to the synthesis of a more complex biological
molecule from a less complex one chem phys

anachromasis: The change which takes place in a nucleus during prophase cyto

anandrous: Having no stames bot

ananthous: Having no inflorescence bot
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anaerobe: >>> anaerobic

anaerobic: An organism able to grow without free oxygen phys

anagenesis: A mode of evolution characterized by cumulative changes in an evolutionary lineage
eco >>> Figure 68

analysis of molecular variance (AMOVA): A method for studying molecular variation within a
species meth biot

analysis of variance (ANOVA): A statistical method that allows the partitioning of the total varia-
tion observed in an experiment among several statistically independent possible causes of
the variation; among such causes are treatment effects, grouping effects, and experimental
errors; the statistical test of the hypothesis that the treatment had no effect is the >>> F-test
or variance-ratio test; if the ratio of the mean square for treatments to the mean square for
error exceeds a certain constant that depends on the respective >>> degrees of freedom of
the two mean squares at a chosen >>> significance level, then the treatments are inferred
to have been effective; the analysis of variance of data from a randomized block design is
correct only if all of the treatments are equally replicated and if all blocks have the same
number of observations; this introduces complications if observations are missing from the
data; if only one observation is missing, the procedure is to calculate a substitute by means
of a special formula stat

anandrous: Free of anthers (male sexual organs) bot

anaphase (A): A stage that occurs once in mitosis and twice in meiosis and that involves the sepa-
ration of chromosomal material to a given two sets of chromosomes, which will eventually
form part of new cell nuclei; the separation is controlled by the >>> spindle; in anaphase
of mitosis and anaphase II of meiosis, the >>> centromere becomes functionally double
and daughter chromosomes separate from the equator, moving toward the opposite poles
of the cell; the spindle then elongates and pushes the two groups of chromosomes further
apart; in anaphase II of meiosis the centromere does not divide cyto

anaphase movement: The movement of chromosomes and/or chromatids toward the >>> cell
poles during mitotic or meiotic anaphase cyfo >>> Figure 15

anaphase separation: The disjunction of the chromatids of each chromosome during >>> mito-
sis and anaphase II of meiosis or the separation of chromosomes in anaphase I of >>>
meiosis cyto

anaphragmic: Mutations that lead to increased enzyme activity by removal of inhibitors phys gene

anaschistic: Bivalents that are longitudinally split at first meiotic division; these are bivalents with
chiasmata close to the spindle attachment (as opposed to diaschistic) cyto

anastomsis: Natural grafting that can occur in either stems or roots, e.g., mango seeds contain
both a nucellary embryo and a normal embryo that is the result of open-pollination; trees
growing from casually discarded seeds often consist of two trunks joined at the base by
anastomosis; one trunk is the nucellary seedling and is identical to the maternal parent,
while the other is an open-pollinated variant and is visibly different in many characteris-
tics, including fruit quality and resistance to parasites bot

anatropous ovule: A type of ovule arrangement in which the ovule is completely inverted, having
a long >>> funiculus with the >>> micropyle adjacent to the base of the funiculus bot

ancestor: The form or stock from which an organism has descended or the actual or assumed ear-
lier type from which a species or other >>> taxon evolved gene

ancestry: A series of ancestors; ancestral descent; lineage gene

anchorage dependence: Describes the normal eukaryotic cell’s need for a surface to attach to in
order to grow in culture biot

anchor gene: A gene that has been positioned on both the physical map and the linkage map of a
chromosome biot

ancient: Dating from a remote period; very old; aged
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ancient clones: The importance of ancient clones is that they provide proof of the durability of
horizontal resistance; such clones may date from centuries, even millennia, ago; they are
common in figs, olives, date palms, >>> citrus, horseradish, garlic, ginger, turmeric, saf-
fron, rhubarb, etc. hort >>> Figure 50

androdioecious: Describes a species having male and hermaphroditic (>>> perfect) flowers on
separate individuals bot

androdioecy: Where male and hermaphrodite >>> genets coexist bot

androecious: Applied to a plant that possesses only male flowers bot

androecium: A collection of >>> stamens that form the male reproductive organs of flowering
plants bot

androecy: Applied to a plant that possesses only male flowers bot

androgenesis: Development of a haploid embryo from a male nucleus bot

androgenetic embryo: An embryo that contains two paternally derived sets of chromosomes and
no maternally derived chromosomes biot

androgenetic haploid: Plant having chromosomes from the male parent only cyfo >>> haploid

androgenous: Producing only male offspring bot

androgynary: Having flowers whose stames and pistils are petaloid bot

androgynism: Possessing both stames and pistils >>> bisexuality >>> hermaphroditism

androgynophore: The stipe or column on which >>> stamens and >>> carpels are borne bot

andromonoecious: A species having male and >>> hermaphroditic (>>> perfect) flowers on the
same individual bot

andromonoecism: Plants with staminate and perfect >>> hermaphroditic flowers bot

andromonoecy: Where a >>> hermaphrodite bears both male and hermaphrodite flowers bot

androphore: The stalk or column supporting the >>> stamens of certain flowers; usually formed
by a union of the filaments (e.g., in Leguminosae) bot

androsome: Any chromosome exclusively present in the nucleus of the male cyto

anemochory: Distribution of seeds by the wind bor >>> Table 35

anemophilous: Windborne pollen bot >>> Table 35

anemophily: Pollination of a flower in which the pollen is carried by the wind (e.g., in grasses) bot
>>> anemophilous >>> Table 35

aneucentric: Applied to an aberrant >>> chromosome possessing more than one >>> centromere
cyto

aneucentric translocation: A translocation involving the centromere so that an acentric chromo-
some and a dicentric chromosome result cyto

aneuhaploid: When the chromosome number deviates from the haploid standard chromosome
number of the species or individual cyfo

aneuploid: A cell or organism whose nuclei possess a chromosome number that is greater or smaller
by a certain number than the normal chromosome number of that species; an aneuploid
results from non-disjunction of one or more pairs of homologous chromosomes; beside
nullisomics, monosomics, trisomics, tetrasomics, telosomics in allopolyploids, mono-, di-,
or trisome-autotetraploids were proposed (NAKAJIMA 1979) cyto >>> Table 50

aneuploid reduction: Reduction of the genetic variability by decreasing the chromosome number
cyto

aneuploidy: >>> aneuploid

aneusomatic: Individuals whose cells exhibit variable numbers of chromosomes, e.g., euploid and
aneuploidy cells cyfo

aneusomic: Individuals or cells that contain unequal sets of the individual (homologous) chromo-
somes cyro

angiocarpous: Having a fruit enclosed within a distinct covering (e.g., a filbert within its husk) bot

angiosperm: Seeds formed within an ovary bot
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angiospermous: >>> angiosperms

angiosperms: Any vascular plant of the phylum, having the seeds enclosed in a fruit, grain, pod,
or >>> capsule, and comprising all flowering plants; they produce seeds enclosed in fruit
(an ovary); the dominant type of plant today; there are over 250,000 species; flowers are
used in reproduction; they evolved about 145 mya, during the late Jurassic period, and
were eaten by dinosaurs; they became the dominant land plants about 100 mya (edging out
conifers, a type of gymnosperm); angiosperms are divided into the monocots (grasses) and

R diC(zts (beet) bot >>> Table 32

Angstrom (A): A unit of length equal to 10~'° m; formerly used to measure wavelengths and inter-
molecular distances but has now been replaced by the nanometer (1 A=01 nm); the unit is
named after Swedish pioneer of spectroscopy A. J. ANGSTROM (1814-1874)

angustifoliate: With small leaves bot

anhydride: A compound formed by removing water from a more complex compound chem

anion: An ion that carries a negative electrical charge chem

anisogamete: A >>> gamete that differs in size, appearance, structure, or >>> sex chromosome
content from the gamete of the opposite sex bot

anisogamy: Unequal gametes fusing during fertilization bot

anisomeric: Non-equivalent genes that interact to produce particular phenotypes gene

anisoplethy: The departure of ratios of >>> genet morphs in population from the expectation of
unity (e.g., one to one, of males and females, pins and thrums) bot

anisoploid: An individual with an odd number of chromosome sets in somatic cells cyto

anisoploid seeds: A mixture of seeds of different ploidy levels (e.g., in sugarbeet varieties = 2x,
3x, 4x) seed cyto

anisotrisomic: A mixture of seeds or individuals that are not only >>> trisomic cyfo

ANITA: The basal angiosperms are the flowering plants which diverged from the lineage leading
to most flowering plants; in particular, the most basal angiosperms were called the ANITA
grade which is made up of Amborella (a single species of shrub from New Caledonia),
Nymphaeales (water lilies, together with some other aquatic plants), and Austrobaileyales
(woody aromatic plants including star anise); thus ANITA stands for Amborella,
Nymphaeales and Illiciales, Trimeniaceae within the Austrobaileyales; the basal angio-
sperms are only a few hundred species, compared with hundreds of thousands of species of
eudicots, monocots, and magnoliids; they diverged from the ancestral angiosperm lineage
before the five groups comprising the mesangiosperms diverged from each other tax bot

anneal: In molecular genetics, heating that results in the separation of the individual strands of any
double-stranded nucleic acid helix, and cooling that leads to the pairing of any molecules
that have segments with complementary base pairs; synonymously used for hybridization
biot

annotation: Analysis and commentary added to sequence data in databases; annotation provides
in-context information about coding and non-coding sequence within genes, patterning
and motifs, similarities, known or predicted protein structure and function, as well as links
to external data, such as morphological observations biot

annouline: The fluorescent protein pigment exudated by the roots of, for example, ryegrass seed-
lings; the fluorescent nature of this material is useful in distinguishing annual and peren-
nial >>> ryegrass seed

annual: A plant that completes its life cycle within a single growing season bot >>> biennial >>>
perennial

annual ring: In woody plants, the layer of wood produced each year that can be seen when the
wood is cut into a cross section; the number of rings equals the age of the tree fore

annulus: Applied to any of a number of ring-shaped nuclear pores bot cyto

anonymity: A situation in which no one, including the researcher, can link individuals’ identities
to their responses or behaviors that serve as research data stat
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anonymous DNA marker: A DNA marker detectable by virtue of variation in its sequence, irre-
spective of whether or not it actually occurs in or near a coding sequence; >>> microsatel-
lites are typical anonymous DNA markers biot

anonymous single nucleotide polymorphism: One of the most frequent occurring >>> SNPs that
has no known effect on the function of the gene gene biot >>> SNP

anorthogenesis: Adaptive changes of evolutionary significance based on preadaptation evol >>>
Figure 68

ANOVA: >>> analysis of variance

Antennaria type: Mitotic >>> diplospory where the megaspore mother cell does not enter meiosis
but proceeds directly into the first mitosis; the megaspore mother cell thus functions as an
unreduced gamete bot

antephase: >>> prophase

anther: The terminal portion of a >>> stamen of a flowering plant; the pollen sacs containing
pollen are borne on the anther; the number of anthers in a flower varies from three to ten
among most species bot >>> Figure 58

anther culture: Culturing of anthers containing pollen or of single pollen grains; the method is
used for the production of haploid plants, for the production of >>> doubled haploids
(which are homozygous) after spontaneous or induced rediploidization, or for breeding on
a lower ploidy level biot >>> microspore culture >>> speargrass >>> Figures 17, 26, 58
>>> Tables 7, 47

antheridial mother cell: A cell within the pollen grain of flowering plants which divides to form
the male gametes bot >>> generative nucleus

antheridium (p/ antheridia): The male sex organ or >>> gametangium within which male gam-
etes are formed, e.g., in mosses and liverworts bot

anther lobe: The half of anther containing two pollen sacs or male sporangia bot >>> theca

antherozoid: A motile male gamete, e.g., in Pteridophyta or Cycadopsida bot

anthesis: The time of flowering in a plant, the opening of a flower bud, or the time when the >>>
stigma is ready to receive the pollen bot

anthocyan: >>> anthocyanin

anthocyanin: Water-soluble, nitrogenous pigments that contribute to the autumnal colors of the
leaves of temperate-climate plants; widely distributed in leaves, stems, and flowers; red-
and purple-colored matter found in various parts of the plants (e.g., in the auricles, awns,
nodes, and coleoptiles of many cereals); anthocyanins contribute to plants’ defense against
a number of abiotic and biotic stress agents; e.g., the anthocyanin pigmentation of the
barley leaf sheath is genetically determined by Antl, a gene which maps to a region of
chromosome 7HS delimited by the microsatellite loci Xgbms0226 and Xgbms0240; the
sequence of the maize gene CI (encoding an R2R3 MYB factor regulating anthocyanin
synthesis) is homologous to the barley sequence chem phys

anthracnose: A general term for any of several plant diseases in which symptoms include the for-
mation of dark and often sunken spots on leaves, fruits, etc. (e.g., caused by Colletotrichum
lindemuthianmum in dwarf bean, Elsinoe ampelina in grape, Kabtiella caulivora in clo-
ver, Gloeosporium ribis glossulariae in gooseberry, Colletotrichum linicolum in linseed,
C. oligochaetum in cucumber, C. graminicolum in rye and maize, or C. orbiculare in
melons) phyt

anthropochore: A wild plant or species dispersed as a result of accidental human activity eco

anthropochory: Dispersal of wild plants, such as seeds or fruits, as a result of accidental human
activity eco

antiauxin: A chemical that interferes with the auxin response; it may or may not involve prevention
of auxin transport or movement in plants; some antiauxins are said to promote morphogen-
esis in vitro and in vivo, such as 2,3,5-tri-iodobenzoate, or 2,4,5-trichlorophenoxy-acetate,
which stimulate the growth of some in vitro cultures chem biot
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antibiosis: The phenomenon whereby a natural organic substance secreted by one organism has
an injurious effect on normal growth and development of another organism when the two
organisms are brought together eco

antibiotic: A substance that is produced by some organisms; it may inhibit the growth of another
organism or even kill it; several antibiotics are produced by fungi; they act against bacteria
phys

antibiotic resistance gene: A gene that encodes an >>> enzyme that degrades or excretes an anti-
biotic, thus conferring resistance gene phyt

antibody: A protein, usually found in serum, whose presence can be shown by its specific reac-
tivity with an antigen; it binds with high affinity to antigens and thereby destroys them:;
in molecular biology, it is used in >>> Western blots; a normal immuneserum contains
different antibodies, which recognize all the many different antigens an animal normally
produces; monospecific antiserum is purified to exclusively contain antibodies that rec-
ognize epitopes of a single macromolecule; >>> monocolonal antibodies contain only
one particular type of antibody that is specific for a single epitope; they are produced by
hybridoma cell cultures phys biot

anticlinal: Referring to a layer of cells running orthogonal to the surface of a plant part bot

anticline: >>> anticlinal

anticodon: A triplet sequence of nucleotides in >>> tRNA that during protein synthesis binds by
base pairing to a complementary sequence, the codon, in >>> mRNA attached to a >>>
ribosome gene

antigen: A molecule, normally of a protein although sometimes of a polysaccharide, usually found
on the surface of a cell, whose shape causes the production in the invaded organism of
antibodies that will bind specifically to the antigen phys biot

antigenicity: >>> antigen

antimetabolite: A substance that resembles in chemical structure some naturally occurring com-
pounds and which specifically antagonizes the biological action of such compounds phys

antimitotic: Substances that may lead to the cessation of >>> mitosis cyfo

antimorph: A mutant allele that acts in a direction opposite to the normal allele gene >>> amorph
>>> hypermorph >>> neomorph

antimutagenic: Substances that can reduce the rate of mutations gene

antimutator gene: Mutant genes that decrease the mutation rates; most probably, its product
increases the efficiency of the proofreading and/or editing function of the DNA poly-
merase during replication gene

antinutritive character: A crop product containing substances causing either diseases or negative
influences in humans and animals (e.g., the >>> pentosans of rye and triticale) agr

antioxidant: A substance that delays the onset or slows down the rate of oxidation of oxidiz-
able substrates; for example, whole cereal grains contain a number of antioxidants such
as vitamins (e.g., vitamins E and beta-carotene) and trace elements essential for enzymes
performing antioxidant functions (e.g., Se, Mn, Mg), and non-nutrients such as phenolic
compounds (e.g., lignans) and antinutrients (e.g., >>> phytic acid) chem phys

antiparallel orientation: The normal arrangement of the two strands of a DNA molecule, and of
other nucleic-acid duplexes (DNA-RNA, RNA-RNA), in which the two strands are ori-
ented in opposite directions so that the 5-phosphate end of one strand is aligned with the
3’-hydroxyl end of the complementary strand chem biot

antipodal cells: Three haploid nuclei that are formed during >>> megasporogenesis in plants; all
are located opposite the >>> micropylar end of an ovule bot >>> Figures 25, 35

antipodal nuclei: Three of the eight nuclei that result from the >>> megaspore by mitotic cell
divisions within the developing megagametophyte (>>> embryo sac); they are usually
located at the base of the embryo sac and have no apparent function in most species bot
>>> Figure 25
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antipodes: >>> antipodal cells

antisense DNA: Non-coding DNA of one of the double-stranded DNA, as opposed to >>> sense
strand DNA, which is the coding DNA (i.e., which is transcribed as mRNA) gene biot

antisense gene: A gene construct placed in inverted orientation relative to a promoter; when it is
transcribed it produces a transcript complementary to the >>> mRNA transcribed from
the normal orientation of the gene biot >>> antisense technique

antisense RNA: A complementary RNA sequence that binds to a naturally occurring (sense)
mRNA molecule; in this way it thus blocks its translation biot >>> antisense technique

antisense technique: A method of inhibiting the activity of a certain gene; the genetic information
encoded by genes is conveyed with the help of the messenger RNA (>>> mRNA); mes-
senger RNA moves to ribosome sites of protein production; by antisense technique plants
are transformed with reversed or “antisense” genes; when antisense genes are expressed,
an mRNA molecule is produced that is a mirror image of the targeted gene; the two, oppo-
site mRNAs bind to one another, disrupting their function and making protein synthesis
impossible; in effect, the targeted gene is blocked; for example, the antisense strategy is
used by plant breeders to block the synthesis of >>> amylose starch in potatoes biot meth

antisense therapy: /n vivo treatment of a genetic disease by blocking translation of a protein with
a DNA or an RNA sequence that is complementary to a specific mRNA meth biot >>>
antisense technique

antiserum: A serum that contains >>> antibodies meth

antitrypsin factors: Chemicals found in certain grains and other food raw materials that hinder
the digestive action of the enzyme trypsin; known to be present in >>> rye chem

antixenosis: A non-host preference by the pest; estimated by the degree of colonization on the
plants phyt

antrorse: Directed upward or forward toward the apex; the opposite of retrorse bot

anucleolate: Without a nucleus cyfo

AOSA: Association of Official Seed Analysts

AOSCA: >>> Association of Official Seed Certifying Agencies

apatite: An important inorganic phosphate of soil, but only of limited use for plant nutrition chem
agr

aperture: In an optical instrument, the opening of a lens micr; a depressed region in the pollen
wall in which thick intine is covered by thin >>> exine; the pollen grain emerges through
the aperture bot

aperture diaphragm: An adjustable diaphragm in illumination path that regulates amount of exci-
tation intensity (numerical aperture of excitation light) micr

aperture plane: In a microscope adjusted for >>> Koehler illumination, the conjugate planes that
include the light source, the condenser iris diaphragm, the objective lens back aperture,
and the eye point micr

apetalous: A plant showing no flowers bot

apex (pl apices): Extreme point or distal end bot

apex culture: >>> shoot-tip culture

apex of the leaf: >>> leaf tip

apex separator: A wheat-cleaning machine using a travelling continuous mesh meth

aphid vector: Any of numerous tiny soft-bodied insects of the family Aphididae transferring
viruses phyt

aphids: Any of numerous tiny soft-bodied insects of the family Aphididae that suck the sap from
the stems and leaves of various plants; they are also called plant louses; aphids are major
agricultural pests that cause significant yield losses of crop plants each year; excessive
dependence on insecticides for aphid control is undesirable because of the development
of insecticide resistance, the potential negative effects on non-target organisms, and envi-
ronmental pollution; transgenic plants engineered for resistance to aphids via a non-toxic
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mode of action could be an efficient alternative strategy; although the transgenic plants
developed through expressing aphid-resistant genes, manipulating plant secondary metab-
olism and plant-mediated >>> RNAI strategy have been demonstrated to confer improved
aphid resistance to some degree; so far, no aphid-resistant transgenic crop plants have ever
been commercialized zoo phyt

aphyllous: Leafless; applied to flowering plants that are naturally leafless (e.g., many species of
cactus) bot

aphylly: Leafnessness bot >>> aphyllous

apical: At the end; related to the apex or tip bot

apical cell: A meristematic initial in the apical meristem of shoots or roots of plants; as this cell
divides, new tissue is formed bot

apical dominance: A condition in plants where the stem apex prevents the development of lateral
branches near the apex phys

apical meristem: An area of actively dividing cells at the tip of a shoot, branch, or root; it is also
the precursor of the primary tissue of root or shoots bot

apical placentation: A type of precentral placentation in fruit where the seeds are attached near
the top of the central ovary axis bot

apical segment (of spike): The uppermost segment of the rachis bot

apical spikelet: The spikelet occurring at the apex (tip) of the ear or panicle bot

apiculate: Ending in a short, flexible point bot

apiculture: Beekeeping for the sale of honey and for pollination of crop plants seed

aplanate: Lying in a plane; leaves may be displayed on the twigs of a plant to give aplanate foliage;
flattened bot

apoamphimict: A plant that reproduces predominantly by >>> apomixis but also sexually bot

apocarp: >>> apocarpy

apocarpy: The condition in which the female reproductive organs (carpels) of a flower are not
joined to each other (e.g., in buttercup, Ranunculus ssp.) bot >>> syncarpy

apochromat: A microscope objective corrected for spherical and chromatic aberration micr

apoenzyme: The portion of a conjugated enzyme that is a protein phys

apogamety: Autonomous development of a vegetative cell, not the egg cell, into an embryo in an
apomict bot

apogamy: A type of >>> apomixis involving the suppression of gametophyte formation so that
seeds are formed directly from somatic cells of the parent tissue bot >>> apogamety >>>
Figure 28

apolegamy: Selective breeding meth

apomeiosis: Sporogenesis without reduction of chromosome number during meiosis and giving
rise to apomixis bot

apomictic: Plants that form asexual progenies bot >>> Figure 28

apomixis: Asexual reproduction in plants without fertilization or meiosis, for example, Poa ssp.;
these seeds are produced from flowers, just as regular seeds are, but no pollen is involved;
the plants grown from such seeds are perfect clones of the original plant; e.g., >>> man-
gosteen, a tropical fruit produces apomictic seeds within some of the segments of the fruit;
the common dandelion (Taraxacum ssp.) produces many apomictic seeds as well; there are
a lot efforts in order to transfer apomictic growth behavior to hybrid crops; the Saharan
cypress (Cupressus dupreziana) exhibits a unique form of natural male apomixis, in which
the seeds develop from the genetic content of pollen, not from ovules; this means that the
entire genome is derived from the male side with no contribution from the female bot >>>
Figure 28

apomorphy: A derived state of a character that has changed in state in relation to its predecessor
bot
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apophase: The period of postmeiotic reconstruction of the cell cyto

apoplast: Areas of a plant that lie outside the >>> plasmalemma, such as cell walls and dead tissue
of the >>> xylem; the apoplast may represent one of the main pathways of water through
the plant bot

apoplastic path: Water moves in the cell wall or non-living region between cells without crossing
any membranes; apoplastic means non-living tissue phys

apoptosis: The process by which a cell dies in a programmed way, or in other words, kills itself;
it is the most common form of physiological (as opposed to pathological) cell death; it is
an active process requiring metabolic activity by the dying cell; often characterized by
shrinkage of the cell and cleavage of the DNA into fragments bot phys

apospory: The development of a diploid embryo sac in some plants by the somatic division of a
nucellus or integument cell without meiosis; a sort of >>> agamospermy in which a seed
is produced without fertilization; it occurs in the genera of Beta, Brachiaria, Eragrostis,
Hieracium, Hypericum, Malus, Panicum, Purthenium, Puspalurn, Puspalurn, Pennisetum,
Poa, Potentilla, Ranunculu, and Rubus bot >>> apomixis >>> Figure 28

apostatic selection: A selection of very rare genotypes or phenotypes that stand out from the norm
(e.g., a macromutation) gene >>> Figure 60

apothecium: A roughly cup-shaped or dish-like ascocarp, in which the asci line the inner surface
and are thus exposed to the atmosphere bot

appeal: Refers to the process whereby a seed grower may request an official organization to recon-
sider the status of an inspected crop based on factors not given on the report of inspections;
for example, in Canada, an appeals committee reviews the case and recommends a deci-
sion to the official organization; all cases brought to the appeals committee are considered
anonymously and without bias seed

appendage: A process of outgrowth of any sort bot

apple maggot: A North American native fruit fly (R. pomonella) that lays its eggs inside the fruit
of the hawthorn tree; this agricultural pest began plaguing U.S. apple growers in the 1850s,
likely after undergoing extensive and genome-wide changes in a single generation; in the
1850s, a splinter group of Rhagoletis began laying eggs in apples in upstate New York, a
move that required the flies to adapt the timing of their annual egg-laying cycle to match
the fruiting time of their new hosts; today, there are two forms of the fruit fly, the ancestral
form that times its life cycle to the hawthorn tree and a derived form that is timed to apple
trees, which fruit about three to four weeks earlier; both forms have evolved very distinct
differences and are on the path to evolving into two new species; the differences happened
in no more than 170 generations; the two populations are also known to interbreed; in a
given year, about 5% move between populations (Rhagoletis pomonella) phyt

apple scab (Venturia inaequalis): A common disease of apple trees in which the most obvi-
ous symptom is the appearance of superficial, dark, corky scabs on the fruit; it is one of
the most damaging diseases affecting commercial apple production; some wild Malus
species possess resistance against apple scab; one gene, HerV{2, from a cluster of three
genes derived from the wild apple Malus floribunda, clone 821, has recently been shown
to confer resistance to apple scab when transferred into a scab-susceptible variety phyt
>>> Figure 50

applied genetics: Studying genetic factors and processes for utilization in agriculture and other
branches of science gene

applied research: Designed with a practical outcome in mind and with the assumption that some
group or society as a whole will gain specific benefits from the research meth bio

appressed: Lying close and flat against bot

appressorium: In certain parasitic fungi, an attachment organ consisting of a flattened hypha that
presses closely to the tissue of the host as a preliminary stage in the infection process bot
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apurinic site: Gap in a nucleic acid molecule created by the removal of purine gene

aquaporins: Cell membrane proteins that facilitate water movement across bio-membranes; they
are suggested to mediate not only water but also other molecules transports; aquaporin
genes are known as major intrinsic protein (MIP) genes; e.g., in barley >>> EST data-
base, putative 24 MIPs (contigs) were identified and 11 genes of plasma membrane type
aquaporin (PIPs) were detected by >>> PCR; expression of these 11 PIPs was investi-
gated under salt (NaCl), osmotic (manitol), heavy metals (CuCl, and CdCl,), and oxidative
(H,0,) stresses; one of them, HvPIP2-1, was most abundant and its protein expression was
also analyzed; it was confirmed that HvPIP2-1, encoded water channel activity in Xenopus
laevis oocytes injected with HvPIP2-1 cRNA; transcripts and proteins of HvPIP2-1 were
reduced in barely roots under salt stress; over-expression of HvPIP2-1 increased the shoot/
root ratio and raised salt sensitivity in transgenic rice plants, indicating HvPIP2-1 is
involved in the cellular mechanism of >>> salt tolerance; overexpression of the HvPIP2-1
also increased internal CO, conductance and CO, assimilation in the leaves of transgenic
rice plants, suggesting that HvPIP2-1 permeates CO, in addition to H,O; recent reports
suggested that aquaporins were involved in the flood-induced reduction of root water
uptake, chilling-induced decrease of root water permeability, and other many physiologi-
cal functions in plants phys biot

aquatic: Living in water bot

aquifer: An area in which groundwater accumulates agr

arabinose (Ara): An aldose that contains five carbon atoms; a member of pentoses (e.g., it occurs
in sugarbeet) chem phys

arabinoxylan: A polysaccharide composed of xylose and arabinose, is part of the soluble and
insoluble fiber in cereals; for example, rye is a good source of arabinoxylan (pentosan)
chem phys

arable: Capable of producing crops by plowing or tillage agr

arable land: Land capable of producing crops by plowing or tillage agr

arachin: >>> globulin

arachnoid: Covered with hairs or fibers or formed of hairs or fibers bot

arborescent: Treelike shape bot

arboretum: A park or garden where trees and shrubs are grown for educational and/or scientific
uses bot

archegonium (p/ archegonia): Female sex (reproductive) organ of liverworts, mosses, ferns, and
most gymnosperms; usually a flask-like organ, comprising a swollen base or center con-
taining a single egg cell and a slender elongated neck containing one or more layers of
cells bot

archesporial: The differentiated cell situated in the nucellary tissue of the ovule that is destined to
undergo meiosis and give rise to the haploid generation bot

archesporium: Cells formed by mitosis of the micro- and macrospore mother cells bot

arcuate: Curved or arched bot

areola (p/ areolae): A small, well-defined area on the surface of a cactus bearing spines or flowers
bot

area sampling: A multistage sampling technique that involves moving from larger clusters of units
to smaller and smaller ones until the unit of analysis stat meth >>> cluster sampling

arginine (Arg): An aliphatic, basic, polar amino acid that contains the guanido group chem phys
>>> Table 38

arid: Dry climates or dry regions (<250 mm rainfall in temperate climates and <350 mm rainfall
in tropical climates); commonly applied to a region or a climate in which precipitation is
too low to support crop production eco

aril(lus): A usually fleshy and often brightly colored outgrowth from the >>> funicle or >>>
hilum of a seed (outer seed covering), a third integument; arils probably often aid seed
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dispersal by drawing attention to the seed after the fruit has dehisced and by providing
food as an attractant and reward to the disperser bot

arista: >>> awn

aristate: Showing awns; bearded; bristle-tipped bot >>> Figure 34

arithmetic mean: An average; the number found by dividing the sum of a series by the number of
items in the series stat

armyworm: Causal agent is Pseudaletia unipuncta, Spodoptera mauritia, and S. praefica; the
swarming caterpillars cause severe damage to >>> rice plants; the worms appear suddenly
in masses and move like an army from field to field so that seedbeds or the direct seeded
fields look as if grazed by cattle; generally, a transplanted crop is not severely affected;
damage by armyworms is most serious during periods of stem elongation and grain forma-
tion; larvae defoliate plants, typically by chewing angular pieces off leaves; they may also
feed on the panicle near the developing kernels, causing these kernels to dry before filling;
this feeding causes all or parts of the panicle to turn white; if the entire panicle is white,
the damage may also be due to stem rot or feeding by rats; significant yield reduction can
occur if defoliation is greater than 25% at 2 to 3 weeks before heading phyt

arnautka: Strains of durum wheat [Triticum durum, 2n = 4x = 28 (BBA"AY)] agr >>> Table 1

aromatic: Having an odor, fragrant or otherwise; bearing volatile essential oils bot

aromatic compounds: Compounds that contain at least one benzene ring in their structure, or
compounds that have a fragrance or smell, usually restricted to those with pleasant odors
chem

arrect: Stiffly upright bot

arrhenogenic: Producing offspring consisting entirely, or almost entirely, of males gene

arrhenotoky: In insects (e.g., bees), the development of male progenies from non-fertilized eggs,
i.e., parthnogenesis zoo

arrow: The inflorescence of >>> sugarcane agr

arsenic (As): May be found in plants in very low dosage; higher concentrations in soil may be toxic
for plants chem agr

articulate: Jointed; having a node or joint bot

artifact: A human-made object; something observed that usually is not present but that has arisen
as a result of the process of observation or investigation meth

artificial germplasm: >>> synthetic germplasm

artificial chromosome: A chromosome experimentally created and constituted, in addition to
genetically coding DNA sequences, by ligating origin of replication, autonomous replicat-
ing sequences, and telomeric and centromeric sequences biot

artificial light: Light other than sunlight; often from fluorescent tubes; used to grow plants in
greenhouses or growing chambers usually out of season hort agr

artificial seeds: Based on embryogenic suspension cultures, embryos may be coated with water-
soluble hygrogels and other substances in order to guarantee a proper germination even
under field conditions seed biot >>> synthetic seeds

artificial selection: Plant selection by human or agronomic means; it is the practice of choosing
individuals from a population for reproduction, usually because these individuals possess
one or more desirable traits meth agr >>> breeding >>> plant breeding >>> genetics
>>> Figure 60

artioploid: Refers to >>> polyploids with even sets of genomes cyfo

ASAP: >>> allele-specific associated primers

ascendent: >>> ancestor

ascending: Rising somewhat obliquely, or curved upward bot

ascogonium: The female gametangium of some fungi bot

ascorbic acid: The water-soluble vitamin C (C¢HgO,) that occurs in large quantities in fruits and
vegetables chem phys
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ascospore: A sexually produced, haploid spore formed within an >>> ascus by some fungi bot

ascus: A minute, baglike structure within which ascospores develop in some fungi bot

aseptic: Free from living microorganisms or pathogens; sterile pre

asexual: Any reproductive process that does not involve the fusion of gametes bor >>> Figure 28

asexual reproduction: A propagation without formation of zygotes by sexual organs and genetic
recombination; in plants, there are two types of asexual reproduction: vegetative propaga-
tion (by stolons, rhizomes, tubers, tillers, >>> bulbs, bulbils, or corms) and apomixis (by
vegetative proliferation or agamospermy) bot >>> Figure 28

ash content: The amount of inorganic minerals in food samples; the ash content of flour indicates
how much of the outer layers of the kernel have been ground to flour; for example, in white
wheat flour (ash content 0.7% or less) about 30% of the outer layers of the kernel have been
removed; the ash content of whole meal rye flour is about 2% meth phys chem

Asian rice gall midge (Orseolia oryzae, Diptera: Cecidomyiidae): A major pest of rice in several
South and Southeast Asian countries causing severe yield losses; the maggots feed inter-
nally on the growing tips of the tillers and transform them into tubular galls, onion-leaf
like structures called “silver shoots”; host resistance has been suggested as the most logical
and economical approach for control phyt >>> www.pflanzengallen.de

Asian soybean rust: Caused by the fungal pathogen Phakopsora pachyrhizi; it was first identi-
fied in Brazil in 2001 and quickly infected soybean areas in several countries in South
America; primary efforts to combat this disease involve the development of resistant cul-
tivars; five distinct genes that confer resistance against ASR have been reported: Rppl,
Rpp2, Rpp3, Rpp4, and Rpp5; however, no cultivar carrying any of those resistance loci
has been released so far; however, the application of molecular breeding recently improved
soybean rust resistance and minimized the adverse effects from overuse of fungicides; a
backcross breeding program introgressed the Rpp5 gene of SBR resistance into “HL203”,
an elite Vietnamese soybean variety, by using molecular markers phyt

ASO: >>> allele-specific oligo

AS-PCR: >>> allele-specific PCR

asparagine (Asn): An amino acid (C,H¢N,O;) found in storage proteins of plants (e.g., in peas and
beans); the designation derived from the presence in asparagus chem phys >>> Table 38

asparagus knife: A tool for prying and pulling out long-rooted plants syn dandelion weeder syn
fishtail weeder hort

aspartic acid (Asp): An aliphatic, acidic, polar alpha-amino acid (HO,CCH[NH,]CH,CO,H)
chem phys >>> Table 38

aspirator: An air-blast separator; a seed conditioning (cleaning) machine that uses air to separate
according to specific gravity (weight) and resistance to air flow seed >>> Table 11

assignment test: A test that determines whether a locus is on a specific chromosome by observa-
tion of the concordance of the locus and the specific chromosome in hybrid cell lines gene
meth

assimilation: The production of an organic substance from anorganic elements and compounds via
photosynthesis phys >>> carbon dioxide

association: In the vegetation classification hierarchy, the level naming the dominant overstory
species plus the dominant species in subordinate layers (midstory, understory, and/or
ground layer); subordinate layers are indicated by hyphens; sometimes used to refer to
large assemblages of organisms in a particular area or to a group of plants growing together
and forming a small unit of natural vegetation bot eco >>> faciation

association analysis: >>> association mapping >>> association genetics

association genetics: An attractive approach to identifying markers very tightly linked to desirable
QTL alleles, when a trait is affected by a large number of genes each of small effect meth gene

Association of Official Seed Certifying Agencies (AOSCA): Established in 1919 in the United
States; it sets minimum standards for genetic purity and identity and recommends
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minimum standards for seed quality; its goal is to standardize certification regulations and
procedures internationally so companies compete less than one set of standards org >>>
www.aosca.org/

association mapping: A population-based survey of molecular marker analysis in order to iden-
tify trait-marker relationships based on linkage disequilibrium; the association between a
pair of linked markers is also called >>> linkage disequilibrium (LD) or, less frequently,
gametic disequilibrium; however, association has a broader meaning that includes combi-
nations of three or more linked markers, at least some of which are in LD; these combina-
tions are called haplotypes if specified for a single chromosome; the >>> sex chromosomes
in males and certain chromosomal aberrations are >>> monosomic, with each individual
carrying only one >>> haplotype; with these exceptions (and some chromosomal aberra-
tions) haplotypes occur in pairs, called diplotypes, consisting of one haplotype from each
parent; the two haplotypes of a diplotype cannot be ascertained with certainty if two or
more markers are heterozygous, except in special cases that include family studies, physi-
cal separation of chromosomes, and zero frequency of alternative haplotypes; association
mapping depends on the choice of map taken to represent LD; >>> physical maps specify
distance in the DNA sequence, ideally measured in bp; the closest approach to this ideal is
by the DNA sequence nominally finished, although errors in many relatively small areas
remain and, of course, polymorphisms affecting the DNA sequence are represented by
one arbitrary allele; for association mapping, it is convenient to represent location in kb
to three decimal places, retaining full precision in the finished maps; two physical maps
at lower resolution are derived from chromosome breakage in radiation hybrids, the util-
ity of which is limited to organisms without a finished DNA sequence, and chromosome
bands that project cytogenetic assignments to the physical map; at all levels of resolution,
physical maps have the additivity that defines a linear map; thus, if the distance in the ith
interval between two adjacent markers is d; and if the intervals are mutually exclusive and
Jointly exhaustive, the distance between any two markers is Xd;, just as in any road map;
>>> genetic maps also have additivity, but the distance in the ith interval is proportional
to &d;, where ¢ is not a constant but an interval-specific scaling factor such that ¢ > 0,
and not all ¢ are equal; the distance between any two markers if the intervals are mutu-
ally exclusive and jointly exhaustive is proportional to Xed;; there are two types of genetic
maps; >>> linkage maps long antedated physical maps; their development began in 1913,
when A. H. STURTEVANT (1891-1970) elaborated the concept of linear arrangement of
genes separated by crossing-over; in 1919, J. B. S. HALDANE (1892-1964) introduced the
Morgan unit (w) as the length of a chromatid that on average has experienced one crossover
event per meiosis, thereby taking w; = g,d/t as his measurement of distance, where t is the
number of generations observed; until recently, linkage maps have been estimated directly
from recombination, since values of ¢;= w/d; could not be determined with accuracy until
the physical map was finished; in contrast, LD maps determine distance not from recom-
bination, but from LD, and so distance in the ith interval is expected to be s]dj = w, the
number of generations is large and can be reliably determined only from a population
genetics model that allows ¢; to be estimated directly; whereas >>> haplotype inference
from diplotypes complicates association mapping, the two types of data provide virtually
identical LD maps meth biot >>> Figure 43 >>> Table 58 >>> QTL mapping

assortative mating: Non-random mating based on the characteristics of partners; it occurs if the
plants mating resemble each other, with regard to some traits; usually used for positive
assertive mating, whereby the traits of mating partners are more similar than random pair-
ing; negative assertive mating occurs when the traits of mating partners are less similar
than expected from random pairing gene >>> disassortive mating

assortment: The separation of genes, or of chromosomes, of maternal and paternal origin at meio-
sis cyto gene
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ASTA: >>> American Seed Trade Association

asymmetrical: Not having planes that divide the structure into mirror-image halves bot

asymmetric cell division: Division of a cell into two cells of different chromosome numbers cyfo

asymmetric fusion: A cell formed by the fusion of dissimilar cells; referred to as a >>> hetero-
karyon biot >>> cell fusion

asynapsis: Chromosomes of meiosis I in which pairing either fails or is incomplete cyfo

asynaptic: >>> asynapsis

asyndesis: >>> asynapsis

atavism: The reappearance of a character after several generations; the reversion to an ancestral
or earlier type of character; the character being the expression of a recessive gene or of
complementary genes bio gene

atelomitic: Applied to chromosomes with non-terminal spindle attachments cyfo

ATI: >>> alpha-amylase/trypsin inhibitor

a-tomatine: The main saponin in tomato (Lycopersicon esculentum), which shows very strong
antifungal activity phys >>> tomatinase

atomic force microscopy (AFM): A form of scanning probe microscopy that provides atom-level
information about molecules; the surface of a molecule is scanned with a microprobe in an
x—y grid, and the force encountered is measured with piezoelectric sensors micr

atomic mass unit (Amu/amu or Dalton/dalton): The basic unit of mass on an atomic scale; 1
dalton is 1/12 the mass of a carbon 12 atom (i.e., the mass of a hydrogen atom is 1.66 X
1024 g; therefore, there are 6.023 X 1023 dalton in one gram) chem

atomizer: Machine for adding water to grain in finely divided spray meth

atrazine: A selective herbicide, widely used in >>> maize cropping; it is environmentally sig-
nificant, since it was the second most commonly detected pesticide residue in a U.S.
Environmental Protection Agency (EPA) survey of drinking water wells conducted during
1988-1990; due to concerns about groundwater contamination and worker exposure, the
EPA is conducting a special review of atrazine registration phyt

atrophy: Reduced or diminished organ size, shape, or function, usually a deteriorate change bot
phys

atropine: A poisonous crystalline alkaloid, C,;H,;NOs, it can be extracted from deadly nightshade
and other solanaceous plants; used in medicine to treat colic, to reduce secretion, and to
dilate the pupil of the eye chem phys

attar: A term used for a perfume from flowers (an essential oil, e.g., the attar of roses) hort

attractant: A chemical or agent that lures insects or other pests by stimulating their sense of smell;
attractants are a non-toxic technique for luring insects into traps and are heavily used in
orchard crops; though distinct from toxic baits, attractants are regulated as pesticides phyt

att site: Loci on a phage and the bacterial chromosome at which site-specific recombination takes
place biot

attenuate: Gradually narrowing to a pointed apex or base; sharper than acute bot

attenuator: A nucleotide sequence, located in the leader region between the promoter and the
structural genes of some >>> operons, that causes RNA polymerase to cease >>> tran-
scription in the leader region before transcribing the structural genes of the operon gene
biot

atypical: Having no distinct typical character; not typical; not conformable to the type meth

auger: A tool for boring a hole in the soil; used in planting or transplanting seeds, seedlings, or
>>> bulbs or in fertilizing shrubs, trees, and ground covers prep hort; a long pipe with a
twist inside to carry the grain up into a granary seed

auricle: Claw-like outgrowth arising at the junction of the leaf blade and sheath (e.g., present in
wheat and barley, absent in oats) bot >>> Table 30

auriculate: Furnished with auricles bot >>> auricle

aurofusarin: An orange-yellow pigment of the fungus Fusarium culmorum phyt
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Australian Wheat Board (AWB): A statutory marketing agency that handles Australia’s domestic
marketing of wheat and export marketing of wheat and flour; under the Australian system,
farmers take their wheat to elevators designated as official handling agents for the board;
following delivery, farmers receive an initial payment, then over a period of time they
receive additional payments until the full price has been paid; AWB is a grower-owned and
controlled company operating under Australian corporation laws org

authorship claim to a variety: >>> seed breeder’s rights

autoallopolyploid: Cells or individuals whose genomes show characteristics of both auto- and
alloploidy cyto

autoallopolyploidy: >>> autoallopolyploid

autobivalent: A bivalent of meiosis I that is formed from two structurally and genetically com-
pletely identical >>> sister chromosomes cyto >>> Figure 15

autochthon(e): One of the indigenous plants of a region eco

autochthonous: Applied to material that originated in its present position eco >>> indigenous

autoclave: An apparatus in which media, glassware, etc., are sterilized by steam and/or pressure
meth

autoecious: The converse of heteroecious, which means that a rust fungus or an aphid is obliged
to change its species of host in order to complete its life cycle; an autoecious rust fungus
is one that completes its entire life cycle on one species of host; entomologists use the
term “monoecious” in place of autoecious when describing aphids; in botany, monoecious
means that separate male or female flowers occur on a single plant phyt >>> dioecious
>>> hermaphrodite >>> Table 52

autofertility: >>> autogamy >>> self-fertility

autofluorescence: Fluorescence from objects in a microscope sample other than from fluorophores
micr

autogamous: >>> autogamy

autogamy: Obligatory self-fertilization, for example, pea, peanut, flax, barley, oats, lupine, rice,
soybean, or wheat bot >>> gametocide >>> Table 35

autogenomatic: Genomes that are completely homologous and pair normally in meiosis cyto

autogenous control: The action of a gene product that either inhibits (negative autogenous control)
or activates (positive autogenous control) expression of its gene coding gene biot

autograft: A graft of tissue from a donor of one genotype to a host of the same genotype; the graft
usually takes place from one part to another part of the same individual hort

autoicous: Having staminate and pistillate flowers on the one plant bot

autolysis: The destruction of a cell or some of its components through the action of its own hydrolic
enzymes phys

automatic selection: >>> unconscious selection

automixis: Obligatory self-fertilization or fusion of embryo sac nuclei bot

automorphy: Unique derived characteristic; a trait present in only one member of a lineage or in
only one lineage among many gene

automutagen: Any >>> mutagen formed by the organism itself that may induce mutations gene

automutation: A mutation that arises without exogenic application of mutagens gene >>> spon-
taneous mutation

autonomic movement: Plant movement as a result of internal stimuli phys

autonomous apomixis: Agamic seed formation that does not depend on pollination bot >>> dip-
loid parthenogenesis >>> parthenogenesis

autonomous transposon: Any one of a class of transposons that encode a set of proteins catalyzing
its transposon, of the transposition of non-autonomous elements gene

autoorientation: The positioning of >>> multivalents at >>> diakinesis and >>> metaphase I of
>>> meiosis in a >>> polyploid in such a way that a regular segregation of >>> centro-
meres is achieved and fertile spores result cyro
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autophene: A genetically controlled character that is manifested by the cell’s own genotype and
which shows special behavior in transplants and explants gene

autophilous: >>> autogamous

autophyte: Any organism that synthesizes its own food, such as a >>> photosynthetic plant; as
opposed to >>> heterophyte bot

autoploid: A cell or individual with genomes characteristic of the species itself cyro

autopolyploid: A polyploid organism that originates by the multiplication of a single genome of
the same species cyto

autopolyploidization: The occurrence of doublings of chromosome number by failure of chromo-
somes to divide equationally in a mitosis following chromosome replication; plants seem
to have commonly used autopolyploidization as an evolutionary tool cyfo >>> Figure 68
>>> C mitosis

autopolyploidy: >>> autopolyploid

autoradiography: A method of determination of amounts and distributions of radioactive sub-
stances using photographic material that is blackened when it is exposed to radiation;
usually tritium, the radioactive isotope of hydrogen, or radioactive phosphorus are incor-
porated into molecules instead of hydrogen or common phosphorus; in this way, certain
compounds can be traced meth biot

autoreduplication: Biological systems that generate the template for their own reproduction and
duplicate themselves bio

autoregression: The generation of a series of observations whereby the value of each observation
is partly dependent on the values of those that have immediately preceded it stat

autoregulation: A regulatory system of gene expression in which the product of a structural gene
modulates its own expression gene

autosegregation: The occurrence of changes in the chromosome complement during the formation
of the egg cell cyro

autosomal gene: A gene located on an autosome (i.e., a chromosome that is not a sex-determining
chromosome) gene

autosome: Any chromosome in the cell nucleus other than a >>> sex chromosome cyto

autosyndesis: The pairing of complete or partial homologues of chromosomes cyto

autotetraploid An >>> autopolyploid with four similar genomes; if a given gene exists in two allelic
forms A and a, then five genotypic classes can be formed: AAAA (quadruplex), AAAa
(triplex), AAaa (duplex), Aaaa (simplex), and aaaa (nulliplex) cyto gene >>> Table 3

autotetraploidy: >>> autotetraploid

autotroph: >>> autotrophic

autotrophic: Cells or organisms that synthesize cell components from simple chemical substances
phys

autotropism: The ability of plants to self-regulate a stimulated crooking of an organ in a way that
the previous shape is reestablished bot

autozygosity: Homozygosity in which the two alleles are identical by descent (e.g., they are copies
of an ancestral gene) gene

autozygote: A diploid individual in which the two genes of a locus are identical by descent from
an ancestral gene gene

autumnal: Growth form for late summer and fall bot

autumn wood: >>> late wood

auxesis: The chemical or physical induction of cell division bot phys

auxetic: Any substance which induces, or increases, cell division phys

auxin: A hormone that promotes longitudinal growth in the cell of higher plants; in combination
with cytokinin, auxin is required for the sustained proliferation of many cultured plant
tissues; synthetic auxins such as 2,4-dichlorophenoxy acetic acid (2,4-D) and 2,4,5-trichlo-
rophenoxyacetic acid (2,4,5-T) stimulate uncontrolled DNA and protein synthesis and are
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effective herbicides; 2,4-D is still used as a herbicide, but use of 2,4,5-T has been banned
because it tends to be contaminated with carcinogenic dioxin; broad-leaved weeds like dan-
delions are much more susceptible to auxins than narrow-leafed plants like grass and cereal
crops; at extremely low concentrations, 2,4-D is used to promote growth of orchid seedlings
or in vitro cell cultures chem phys phyt >>> www.pan-uk.org/pestnews/Actives/24d.htm

auxin—cytokinin ratio: The relative proportion of auxin to cytokinin present in plant-tissue-culture
media; varying the relative amounts of these two hormone groups in tissue culture formu-
lae affects the proportional growth of shoots and roots in vitro; as the ratio is increased
(increased auxin or decreased cytokinin), roots are more likely to be produced, and as the
ratio is decreased root growth declines and shoot initiation and growth are promoted; it
was first recognized by C. O. MILLER and F. SKOOG in the 1950s biot

auxotroph(ic): Fails to grow on a medium containing the minimum nutrients essential for the
growth of the wild type phys

availability: Describes the amount of a nutrient and/or water in fertilizer or the soil, respectively,
that a plant can immediately absorb; it can be different from the actual amount of the
nutrient present agr phys >>> available water capacity >>> available water >>> Table 44

available water: That part of the water in the soil that can be taken up by plant roots agr phys >>>
Table 44

available water capacity: The weight percentage of water that a soil can store in a form available
to plants; it is about equal to the moisture content at >>> field capacity minus that at the
>>> wilting point agr phys

avenacin: >>> saponin

average: A quantity or rating that represents or approximates an arithmetic mean stat

average effect of a gene: The change in >>> mean value of the >>> population produced by com-
bining a gene with a random sample of gametes from the original population gene

avidin: A glycoprotein component of egg white that binds strongly to the vitamin >>> biotin; pro-
teins and nucleic acids can be linked to biotin (biotinylated) and the avidin—biotin reaction
can then be used in a number of assay methods, such as antigen—antibody reactions or >>>
DNA hybridization (e.g., enzymes conjugated with avidin can be used to bind to biotinyl-
ated antibodies) chem cyto micr >>> chromosome staining

avirulence: The inability of a pathogen to infect phyt

avirulent: A strain of a parasite unable to infect and cause disease in a host plant phyt

avirulent gene: A gene that does not contribute to parasitic ability phyt gene

avoidance: Ability of an organism to prevent an injurious stress, pathogen, or predator from pen-
etrating its tissues (e.g., drought avoidance may be achieved through restriction of water
loss or by expansion of the root system to a greater supply of water) phys phyt

AVRDC: Asian Vegetable Research and Development Center

awn: The bristle-like projection arising from the top of the glume and lemma (e.g., in barley, the
top of the lemma in wheat, and from the back of the lemma in oats) bor >>> germination
>>> Figure 34

awned: >>> aristate

axenic: A pure culture of one species; it implies that cultures are free of microorganisms biot >>>
aseptic

axil: The angle between the upper surface of a leaf and the stem that bears it bot

axil placentation: The type of ovule attachment within a fruit in which the seeds are attached
along the central axis at the junction of the septa bot

axillary: In or related to the axis bot

axillary bud: Develops in the axil of a leaf; the presence of axillary buds distinguishes a leaf from
a leaflet bot

axillary bud proliferation: Propagation in culture using protocols and media which promote axil-
lary (lateral shoot) growth; a technique for mass production (>>> micropropagation) of
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plantlets in culture, achieved primarily through hormonal inhibition of apical dominance
and stimulation of lateral branching biot

axillary shoot: Shoot formed axillary to the primary shoot meristem bot phys

axillary tiller: A tiller may form a bud located at the coleoptilar node (coleoptilar tiller) and at each
crown node (axillary tiller); the coleoptilar tiller can emerge at any time, independent of
the number of leaves on the main stem; axillary tillers usually begin to emerge when the
plant has three leaves; rarely are more than five axillary tillers formed on a cereal plant bot

axis (of cereal plants): The stem or central column upon which other parts are borne; in general,
the central part of a longitudinal support on which organs or parts are arranged bot

azacytidine (5-azacytidine): A drug (CgH,,N,O;) that may activate the expression of IRNA genes
by reduction of their methylation level biot >>> Table 43

azalea pot: Container that is half as tall as it is wide hort meth

azotobacter: Bacteria living in soil and water that are able to bind and incorporate atmospheric
nitrogen into their cells bio agr

B

B1, B2,B3...: >>> BCl, BC2,BC3 ...

baby: A plantlet or seedling hort

baby potato: Any of various red, white, yellow, blue-purple potato varieties harvested in the early
stages of growth, before maturity in order to keep them small (<3cm) and tender breed agr
>>> www.tuckertaters.com/potato-glossary.pdf

BAC: >>> bacterial artificial chromosomes

bacciferous: Berry load-bearing, producing berries bot

bacciform: Berry-shaped bot

BAC clone(s): Useful tools as chromosome markers; in BAC-FISH karyotyping they can be
even specific for chromosome arms cyfo >>> bacterial artificial chromosome >>> BAC
fingerprinting

BAC fingerprinting: A variant of the >>> restriction fragment length polymorphism technique,
which allows discrimination between different clones of a bacterial artificial chromosome
(BAC) library by digestion of the clones with a set of >>> restriction endonucleases biot
meth >>> bacterial artificial chromosome >>> BAC clone

Bacillus thuringiensis: A bacterium that kills insects; a major component of the microbial pesti-
cide industry and a subject in biotechnology biot

backbulb: A dormant water-storing thickened stem that looks like a bulb, for example, in
Orchidaceae; it grows actively as a pseudobulb the first year, then becomes dormant when
the next year’s pseudobulb takes over bot hort

backcross: A cross of an F1 hybrid or heterozygote with an individual of genotype identical to that
on one or the other of the two parental individuals; matings involving a hybrid genotype
are used in genetic analyses to determine linkage and crossing-over values; the portion
of donor genome is reduced by subsequent backcrossing from 50% (BCO) to 25% (BC1),
12.5% (BC2), 6.25% (BC3), 3.125% (BC4) etc. meth >>> design of experiment >>>
Figures 2, 31, 60 >>> Tables 27, 35, 53

backcross-assisted selection (BCAS): A method that allows the selection of plants carrying a
favorable recessive allele at each generation, limiting the need for a progeny test, which is
common in traditional backcrossing; in cases where the traditional means of selection are
limited by environmental conditions (e.g., the presence of an abiotic or a biotic stress such
as drought) this selection strategy is superior to conventional ones; particularly in genetic
transformation approaches, where the transgenes can be used as markers, BCAS may show
a considerable advantage meth biot >>> Tables 35, 53 >>> www.plantstress.com
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backcross breeding: A system of breeding whereby recurrent backcrosses are made to one of the
parents of a hybrid, accompanied by selection for a specific character meth >>> design of
experiment >>> Figure 31 >>> Tables 27, 35, 53

backcross (donor) parent: That parent of a hybrid with which it is again crossed or with which
it is repeatedly crossed; backcrosses may involve individuals of genotype identical to the
parent rather than the parent itself meth >>> Figures 2, 31, 60 >>> Tables 27, 35, 53

backcross method: >>> backcross breeding

backcross population: In mapping studies, to analyze specific DNA fragments derived from par-
ent A in the background of parent B, a hybrid F1 plant is backcrossed to parent B; in this
situation, parent A is the >>> donor of DNA fragments and parent B is the >>> recipi-
ent; the latter is also called the >>> recurrent parent; during this process two goals are
achieved: unlinked donor fragments are separated by segregation and linked donor frag-
ments are minimized due to recombination with the recurrent parent; to reduce the number
and size of donor fragments, backcrossing is repeated and, as a result, so-called advanced
backcross lines are generated; with each cycle of backcrossing, the proportion of the donor
genome is reduced by 50%; molecular markers help to monitor this process and to speed it
up; in an analysis of the chromosomal segments retained around the 7m2 locus of tomato,
it was estimated that marker-assisted selection reduced the number of required backcrosses
from 100 — in the case of no marker selection — to two; the progeny of each backcross is
later screened for the trait introduced by the donor; in the case of dominant traits, the
progeny can be screened directly; in the case of recessive traits, the selfed progeny of each
backcross plant has to be assessed >>> mapping population >>> Tables 27, 35, 53

backcross ratio: The proportion of heterozygotes to >>> bottom recessives expected in a back-
cross is given by calculating “2"” where “n” is the number of factors involved, e.g., with 2
factors 2" = 4 and the expected ratio is 3:1 with 3 factors 2" = 8 and the expected ratio is
7:1, etc. gene >>> Tables 27, 35, 53

backcrossing: >>> backcross

backfill: Filling in around roots in a planting hole with a soil mix for better establishing the plant
meth

backhoe: A shovel mounted on the rear of a tractor, hydraulically operated to dig trenches or pits
in soil agr

backmutation: A reverse mutation in which a mutant gene reverts to the original standard form
and/or wild type; it is rare to forward mutations, but often strongly selected for; the >>>
AMES test relies on backmutation for the detection of mutagens gene >>> chimera >>>
Figure 56

backward selection: Selection of parent plants based on results from a progeny test meth

BAC library: >>> bacterial artificial chromosome library

BAC map: The ordered alignment of >>> BAC clones such that a physical map of the genome is
constructed biot meth

BAC vector: An Escherichia coli vector for >>> DNA fragments; larger than >>> cosmids; alter-
native to >>> YAC vectors biot

bacterial artificial chromosome (BAC): Pieces of plant DNA that have been cloned inside liv-
ing bacteria; they can be used as probes to detect complementary DNA sequences within
large pieces of DNA via hybridization techniques, or for marker-assisted selection by faster
selection of segregant-bearing genes for a particular trait and to develop future crop variet-
ies faster biot >>> BAC fingerprinting

bacterial artificial chromosome library (BAC library): One of the molecular tools in plant sci-
ence to break complex genomes into manageable pieces for study; most living organisms
have large numbers of genes in their genomes; bacteria have between 5,000 and 8,000,
humans 35,000, and wheat 150,000; the large collection of genes of an entire genome
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can be broken into small fragments, with one or two genes per fragment, and inserted
into pieces of DNA; when the bacterial artificial chromosome is placed again into bacte-
ria they make many hundreds of copies of themselves, including the foreign genes intro-
duced; building a library of genes in this way is the first step to studying the structure of
individual genes, understanding what it is they do in the plant and how they interact with
other genes to control plant development and metabolism; the BAC library consists of 1.2
million BAC clones with a size of between 100 and 200 kb; the genome of wheat is about
five times larger than that of humans and includes a total of 150,000 genes biot >>> BAC
fingerprinting

bacterial blight disease: A plant disease spread by bacteria that causes death of leaves, spotting of
bean pods, and discoloration of seed; for example, in rice, the causal agent is Xanthomonas
oryzae var. oryzae; symptoms are lesions usually starting near the leaf tips or leaf margins
or both, and extending down the outer edge; young lesions are pale to grayish green, later
turning yellow to gray (dead) with time; in very susceptible varieties, lesions may extend
the entire leaf length into the leaf sheath phyt

bacterial diseases: Diseases caused by specialized bacteria phyt >>> disease

bacterial ring rot (disease of potato tubers): It is caused by Corynebacterium sepedonicum,
that forms characteristic breakdown of the vascular ring within the tuber; this ring often
appears as a creamy-yellow to light-brown, cheesy rot; the outer surface of severely dis-
eased tubers may show slightly sunken, dry, and cracked areas; symptoms can be less obvi-
ous than described above, appearing as only a broken, sporadically appearing dark line or
as a continuous, yellowish discoloration; in the past, bacterial ring rot was a huge problem
in potato production phyt

bacterial soft rot (of potato): A disease caused by the bacterium Erwinia carotovora subsp.
carotovora; this bacterium has an extensive host range, including most fleshy vegetables;
it survives readily in soil and surface waters; these bacteria are capable of multiplying and
persisting in the root zones of many host and non-host crop and weed species; bacterial
soft rot occurs on a wide range of crops and is one of the most severe postharvest diseases
of potatoes worldwide; loss may occur during storage, transport, or marketing; all potatoes
varieties are susceptible; contamination of potato tubers occurs anytime they come into
contact with the bacterium; it invades the potato tuber chiefly through wounds; most of the
soft rot infections are in tissues that have been weakened, invaded, or killed by pathogens
or by mechanical means; soft rot in tubers is favored by immaturity, wounding, invasion
by other pathogens, warm tuber and storage temperatures, free water, and low oxygen
conditions phyt

bactericidal: Killing or hampering bacteria phy?

bacteriocide: A chemical compound that kills bacteria phyt

bacteriocins: Bactericidal substances produced by certain strains of bacteria and active against
some other strains of the same or closely related species phyt

bacterioid: Bacteria cells that are not normal-shaped, usually found in root nodules of legumes agr

bacteriology: The branch of science for bacteria phyt

bacteriolysis: The lysis of bacterial cells, usually induced by antibodies formed by the host organ-
ism phyt

bacteriophage: A virus that infects bacteria; consists of a polyhedral head containing DNA or
RNA enclosed in a protein coat (e.g., the bacteriophages T4, M13, P1, and PS8 are used in
genetic engineering) biot

bacteriosis: >>> bacterial diseases

bacteriostatic: A chemical or physical agent that prevents multiplication of bacteria without killing
them phyt

bagasse: The crushed stalks of sorghum and sugarcane after extracting the juice by heavy grooved
rollers — that is, the fine organic material removed from vacuum drums during processing;
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because it is of high organic matter and sugar content, bagasse makes a good inoculant car-
rier, but bagasse must first be sterilized to stop the growth of fungi and other contaminant
organisms agr phyt

bagging: >>> caging

bag storage: Storing of grain in bags, usually made of jute (gunny) or polyethylene seed meth

bait: A material used to lure insects; it is often added to pesticides (e.g., against snails) meth

Bakanae disease: Seedling disease of rice caused by fungus-producing gibberellins phyt >>>
gibberellin

Baker’s mealy bugs: Sometimes called grape mealy bugs; a common species of mealy bug known
to feed on some ornamental plants, Pseudococcus maritimus phyt hort

baking potato: A widely used category of tablestock potatoes; in the U.S., such potatoes will
normally have russeted skin and white flesh, but they may also be found with white or
yellow skin or with yellow flesh. The important factor is not skin or flesh color, but the
high specific gravity which makes them high in starch and gives them a dry, mealy tex-
ture; the flesh becomes light and fluffy when cooked; they are ideal for baking, mashing,
and French fries; popular varieties for baking are “Russet Burbank”, “Russet Norkotah”,
“Russet Arcadia”, “Norgold Russe”, “Goldrush, White Rose”, etc. agr

baking test: A procedure for estimating the overall quality of a flour or meal, with respect to its
performance in the bakery and the characteristics of bread made from it meth

balanced design: An experimental design in which all treatment combinations have the same
number of observations; there are various different kinds of balance (variance balance,
efficiency balance, etc.), none of which are equivalent to the combinatorialist’s pairwise
balance, but become equivalent to it if some extra conditions are satisfied (e.g., in binary
equireplicate uniform block designs) stat >>> design of experiment

balanced diallelic: The genotype involving a multiple allelic locus in an autotetraploid where
two different alleles are represented an equal number of times (e.g., alala2a2) gene >>>
design of experiment

balanced fertilizer: Fertilizer which supplies approximately equal percentages of the primary
elements phys agr

balanced incomplete block design (BIB): A design in which one constant value for the residual
variance of the difference between candidates for all pairs of candidates is indicated stat
meth >>> design of experiment

balanced lattice: A special group of balanced incomplete block; allows incomplete blocks to be
combined into one or more separate complete replicates stat meth >>> design of experiment

balanced lethals: Recessive lethals at different loci, so that each homologous chromosome carries
at least one lethal, and associated with inversions, so that no recombination occurs between
the homologous chromosomes gene

balanced lighting: Refers to a light source that provides both red and blue light; balanced light-
ing is important because some plants require both red and blue light to grow and flower
phys hort

balanced polymorphism: A genetic polymorphism that is stable, and is maintained in a popula-
tion by natural selection, because the heterozygotes for particular alleles have a higher
adaptive fitness than either homozygote; it is referred to as overdominance, as opposed
to underdominance, where the heterozygotes have a lower fitness, giving rise to unstable
equilibrium gene

balanced tertiary trisomic (BTT): A specific interchange trisomic spontaneously selected or
experimentally designed in a way that it is heterozygous (Aaa); its trisomic progeny after
selfing is genetically similar to the parent; the dominant allele is present on the translo-
cated chromosome linked to the break point; BTTs were thought to be used for hybrid seed
production in barley; the American variety “Hembar” was the first commercial hybrid
barley; it was first grown in the U.S. in 1969-1970 and produced by the BBT system from
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RAMAGE (1965), crossing a male sterile diploid with the cultivar “Arivat”; the line 63-j-
18-17 used in the hybrid was a BTT 27d msg2, that is, the extra chromosome is the trans-
located chromosome 27d with the centromere of chromosome 2; usually, it was difficult to
increase trisomics because the BTTs were weak; if the BTT plants were vigorous, then it
was difficult to eliminate them in the F1 crossing block; the progeny of the BT Ts segregate
for trisomics and sterile diploids, which would appear in the F1 hybrid; with the occur-
rence of male sterile plants there is a greater risk for >>> ergot; these problems appeared
with some of the BTTs that were produced in Sweden and Germany from new combina-
tions of translocations and male steriles; in order to try to eliminate the rouging of diploids
in trisomic propagations, vigorous BTTs were treated with mutagens; the objectives were
twofold: (1) the first was to induce a seedling lethal that was closely linked to a male sterile
gene, (2) the second objective was the induction of a pollen lethal on the extra chromosome
to eliminate its transmission through the pollen; linkages of male steriles with seedling
lethals and decreased transmission of the extra chromosome were found; unfortunately,
none of these linkages were considered to be sufficiently close enough for large scale use;
although the genetic system was available — allogamy can be selected among barley acces-
sions — the problem of the heterotic effect of combining ability was the greatest limitation
(e.g., as compared to maize); hybrids produced by this system were last marketed in 1978;
the hybrids were not able to compete with the new high-yielding short stiff-strawed variet-
ies cyto meth >>> Figures 14, 51, 55

balancing selection: Selection involving opposing forces in which selective advantages and disad-
vantages cancel each other out; heterozygote advantage (or overdominant selection) is an
example in which an allele selected against in the homozygous state is retained because of
the superiority of heterozygotes; other balanced states may occur including when: (1) an
allele is favored at one developmental stage and is selected against at another (antagonistic
pleiotropy), (2) an allele is favored in one sex and selected against in another (sexual antag-
onism), and (3) an allele is favored when it is rare and selected against when it is common
(negative frequency dependent selection) gene >>> Table 36

bale: A standard bundle of agricultural merchandise such as straw, cotton, or paper usually pressed
or bound; the volume and weight of a bale depends on the commodity and locality agr

baler: A machine that picks up dry hay or straw after harvest and bundles it into big rectangular or
round bales; the bales are tied together with baler twine agr

ballistic fruits: >>> catapult fruits

ball metaphase: A form of mitosis with characteristically clumped chromosomes cyto

balm: >>> balsam

Bal31 nuclease: An exonuclease that degrades both strands of a DNA molecule at the same time
biot >>> endonuclease >>> exonuclease >>> Table 39

balsam: A mixture of resins and ethereal oils of sticky consistency, secreted by some plants micr

band: Specific heterochromatic regions along a chromosome that can be stained by different band-
ing methods cyto

band application: The spreading of fertilizer or other chemicals over, or next to, each row of plants
in a field, as opposed to broadcast application meth agr

banding: A special staining technique for chromosomes, which results in a longitudinal differ-
entiation (e.g., Giemsa staining, which is a complex of stains specific for the phosphate
groups of DNA); C-bands represent constitutive heterochromatin; G-banding patterns on
mitotic chromosomes correspond very closely to the chromomere patterns of meiotic chro-
mosomes bivalent at pachytene, that is, the chromatin that is densely packed enough to
see; chromomeres appear to be the focus of chromatin condensation along the chromo-
some, and may be the sites where chromatin condensation is initiated; G-bands may be the
corresponding initiation sites for chromosome condensation during mitosis; chromomeres
may be more apparent in meiosis because of the relative degree of condensation of the
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chromosomes; meiotic chromosomes are very extended and the homologues are paired
which enhances chromomere patterns; mitotic chromosomes are overall more condensed,
masking chromomeres and requiring banding pretreatment to reveal them; on mitotic
prophase chromosomes, up to 2,000 or more bands can be observed; the bands on these
high-resolution chromosomes correspond to meiosis chromomeres; as the chromosomes
condense in the prophase to metaphase transition, there is a progressive coalescence of
bands such that each band and its component subbands retain the same relative location
and staining intensity; the bands observed at metaphase are made up of a collection of
smaller subbands; in plant mitotic chromosomes, C-banding but no G-banding has been
produced, although pachytene chromosomes of plant meiotic cells demonstrate chromo-
meres; one suggestion is that this is due to the much greater quantity of DNA per unit
length in plant chromosomes compared to those in animals; the chromomeres are too
tightly packed to be resolved by G-banding; the reason is still not clear as compaction
seems to be roughly equivalent cyto; in agriculture, placing fertilizer in continuous narrow
bands and then covering it with soil agr; in horticulture, encircling part of a plant (e.g., a
trunk) or a portion of a garden with some type of material that traps, kills, or keeps out
pests (e.g., poisonous baits or copper stripping) hort meth >>> C banding >>> G banding
>>> N banding >>> Table 43

banding pattern: The linear pattern of deeply stained bands and weakly staining interbands
that results from more or less defined local differences in the degree of DNA compacta-
tion along the chromosome cyfo >>> C banding >>> G banding >>> N banding >>>
Table 43

band-pass: A microscopic filter that passes light of a certain restricted range of wavelength micr

band-seeding: Placing forage crop seed in rows directly above but not in contact with a band of
fertilizer agr

barb: A stiff bristle or hair terminating an awn or prickle bot

barbate: Having one or more groups of hairs; bearded bot

barbed: Having sharp points or hooks such as those on awns of wheat or barley bot

BARC: >>> Bioinformatics Applications Research Center

bar chart: >>> histogram

bar code: A pattern of light and dark lines on labels that can be read by a light pen for direct entry
into a computer; used for tagging and labeling of plants, seed accessions, etc. meth >>>
DNA bar coding

barcoding: >>> DNA bar coding

bar diagram: >>> histogram

bare root: A plant that is sold or shipped dormant with no soil surrounding its roots hort

bare root transplant: A soilless young plant lifted from a seedbed for transplanting, as opposed
to a module or potted plant hort meth

bar gene: A gene from Streptomyces hygroscopices that encodes the enzyme phosphinothricin
acetyltransferase; it confers resistance to “Bialaphos” herbicide; used in genetic transfor-
mation studies as a marker gene for selection of successful transformants biot

bark: The outer skin of a tree trunk, outside the secondary, vascular cambium; it is composed of
phloem tissue, which occurs as living inner and dead outer zones; the outer zone is pen-
etrated by the cork layers formed from the cork cambia bot

bark ringing: A method used for forcing fruit trees to flower; a complete ring is cut around the
trunk below the lowest branch and another ring is cut right below the first; the bark between
the rings is removed; the scar should be covered with grafting wax meth hort

barleycorn: A traditional English unit of length equal to one third of an >>> inch; use of seeds
as average units of weight or length was common in societies based on agriculture; in the
Anglo-Saxon era, barley was an important subsistence crop and barleycorns were used as
units of length; three barleycorns “smooth and round laid end to end” were equal to the



56 Dictionary of Plant Breeding

“Saxon once” (inch); barleycorns, or grains, became the basis of all English weight systems
meth agr

barley yellow dwarf virus (BYDV): Infects all cereal species but barley and oats are usually more
severely affected than wheat; plants are most vulnerable to infection early in growth; infec-
tion results in stunting, discoloration, and substantial yield loss; the virus is transmitted by
several species of cereal aphids (mainly bird-cherry aphid, Rhopaosiphum padi, or grain
aphid, Sitobion avenae) phyt >>> aphid vector

barn: A building for storing straw, hay, grain, etc. agr

barnase gene: >>> gametocide

barren: Sterile or otherwise incapable of reproducing bot

barren glume: >>> spikelet glume

basal: Referring to the base or located there; the lower portion of a structure bot

basal area: Total area of ground covered by trees measured at breast height, or actual surface area
of soil covered by a plant measured close to the ground eco

basal cell: The lowermost cell formed after the first division of the zygote bot

basal stem cutting: Cutting taken from the base of (a usually herbaceous) plant, mostly in spring
hort

basal node: The node or joint at the base of the stem bot

basal placentation: A type of free-central placentation in which the seeds are attached at the bot-
tom of the central ovary axis bot

basal plate: The bottom of a >>> bulb; new bulbs or bulblets can grow from the basal plate hort

basal rosette: In some plants, a cluster of leaves around the stem on or near the ground bot

basal treatment: An application to the stems of plants at or just above the level of the soil phyt agr

base: A chemical compound that reacts with an acid to give water (and a salt); a base that dissolves
in water to produce hydroxide ions is called an alkali chem; in biology, a cyclic, nitrogen-
containing compound that is one of the essential components of nucleic acids; it exists in
five main forms (>>> adenine, A; >>> guanine, G; >>> thymine, T, >>> cytosine, C;
>>> uracil, U); A and G have a similar structure and are called purines; T, C, and U have
a similar structure and are called pyrimidines; a base joined to a ribose sugar joined to a
phosphate group is a nucleotide — the building block of nucleic acids bio >>> Table 38

base grade: A selected grade of cotton used by cotton merchants as a basis for contracts, premi-
ums, and discounts agr meth

base analogues: A purine or pyrimidine base that differs slightly in structure from a normal base,
but that because of its similarity to that base may act as a mutagen when incorporated into
DNA (e.g., uracil, 5-bromouracil, 5-fluorouracil, 5-methylcytosin, 5-bromocytosin, hypo-
xanthin) chem gene >>> Table 38

base collection: A collection of germplasm that is kept for long-term, secure conservation and is
not to be used as a routine distribution source; seeds are usually stored at subzero tempera-
tures and low moisture content meth

base pair (bp): The nitrogenous bases (adenine-thymine/uracil; guanine-cytosine) that pair in
double-stranded DNA or RNA molecules; 1,000 bp = 1 kb gene >>> Table 38

base pair map: A physical map of a genome, or parts of it, for which the sequence is known base
by base meth biot

base pairing: A complementary binding by means of hydrogen bonds of a purine to a pyrimidine
base in nucleic acids gene >>> base

base population: The initial set of genotypes from which selections will be taken to establish a
breeding population, for example, the wild forest; it is also sometimes referred to in the
same meaning as recruitment population (in the first generation they are actually the same,
and it can be referred to as one of the populations in a stratified tiered structure) meth >>>
Figures 51, 60
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base seed: Particularly valuable seeds, usually derived from highly productive single plants (elite
plants), which are used for seed production of commercially grown material; seed stock
produced from breeder’s seed by, or under the control of, an appropriate agricultural
authority; the source of certified seed, either directly or as registered seed seed >>>
Table 28

base sequence analysis: A technique, often automated, for determining the base sequence of
DNA, RNA, etc. meth biot

base substitution: A form of mutation in which one of the bases in DNA replaces another gene

basic chromosome set: The standard chromosome number of a given species gene cyto

basic form: >>> primitive form

basic local alignment search tool (BLAST): A bioinformatics tool to find matches between a
DNA sequence and known sequences stored in databases biot meth

basic number (of chromosomes): The haploid number of chromosomes in diploid ancestors of
polyploids, represented by “x” gene cyto >>> basic chromosome set >>> genome

basic research: Research conducted for the purpose of advancing knowledge about biological
behavior with little concern for the immediate or practical benefits that might result
meth bio

basic seed: >>> base seed >>> elite >>> super-elite >>> Table 57

basidiospore: From a basidium of Basidiomycetes-produced haploid spore that is formed after
meiosis and exogenously laced up from a steringma bot phyt

basidium: A stand-like cell, mostly club-shaped, from which exogenously laced up haploid spores
after >>> karyogamy bot

basifixed: Anthers attached to the filaments by their bases bot

basmati rice: A variety of long grain rice, famous for its fragrance and delicate flavor; its name
means “the fragrant one” in Sanskrit, but it can also mean the “soft rice”; India and Pakistan
are the largest cultivators and exporters of this rice, primarily grown through paddy field
farming in the Punjab region seed >>> rice

bast: Any of several strong, woody fibers, such as flax, hemp, ramie, or jute, obtained from phloem
tissue bot >>> phloem

bast plant: Crop plants used for fiber production, such as flax or hemp agr

bastard: The product of crossing two sperm cells of genetically different constitution gene >>>
hybrid

batch culture: A cell suspension grown in liquid medium of a set volume; inocula of successive
subcultures are of similar size and cultures contain about the same cell mass at the end of
each passage; cultures commonly exhibit five distinct phases per passage (a lag phase fol-
lows inoculation, then an exponential growth phase, a linear growth phase, a deceleration
phase, and finally a stationary phase) biot

batch drying: Drying seeds in relatively small quantities held in a stationary position (as opposed
to drying in a continuous moving line) meth seed

Batesian mimicry: A form of mimicry typified by a situation where a harmless species has evolved
to imitate the warning signals of a harmful species directed at a common predator; it is
named after the English naturalist H. W. BATES (1825-1892); mimicry may broadly be
defined as imitation or copying of an action or image; in biological systems, mimicry
specifically refers to the fascinating resemblance of an organism, called the “mimic”, to
another somewhat distantly related organism, called the “model”; the set of mimic and
model species involved is often referred to as a mimicry complex; usually through escape
from predation, the mimicry of a trait or traits helps the mimic to survive; this, coupled with
the fact that the resemblance traits are genetically based, implies that mimicry complexes
have been shaped by natural selection; there are two major types of mimicry, Batesian and
Miillerian eco >>> Vavilovian mimicry
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B-A translocation: Spontaneous or induced interchanges between A chromosomes and B chro-
mosomes, e.g., found in rye cyro

Bayesian analysis: A statistical approach for constructing phylogenetic trees related to maximum
likelihood that operates on a priori weighting factors and probabilities; in Bayesian map-
ping everything is treated as an unknown variable with a prior distribution; a variable
can be classified into one of two classes: observables and unobservables; the observables
include data (phenotypic values, marker scores, pedigrees, etc.), the unobservables include
parameters; in mapping studies, the Bayesian shrinkage estimation method or the penal-
ized maximum likelihood method can be applied stat meth

Bayoud disease (of date palm): A vascular wilt caused by the fungus Fusarium oxysporum f. sp.
albedinis in the dioecious monocotyledonous date palm phyt >>> Figure 62

BC1, BC2, BC3, etc.: Symbols indicating the first, second, third, etc., backcross or backcross
generation meth

BCAS: >>> backcross-assisted selection

B chromosome: Any chromosome of a heterogeneous group of chromosomes present in several
plant species, which differ in their morphology, numerical variation, meiotic pairing, and
mitotic behavior from normal A chromosomes; they are also called supernumerary chro-
mosomes, accessory chromosomes, or extra chromosomes; a B chromosome derives from
the A chromosome complement by aberrant division processes and subsequent modifica-
tions; up to 12 and more B chromosomes have been observed in addition to the diploid A
chromosome complement (e.g., in rye) cyto

beak: The extension of the keel at the tip of the glume or lemma in wheat bot

bean golden mosaic virus (BGMYV): The causal agent of bean golden mosaic of common beans;
a transgenic bean line that has been developed based on RNA interference to silence the
BGMYV rep gene shows immunity to the virus; crosses were done between a transgenic line
and six bean cultivars followed by four backcrosses to the commercial cultivars “Pérola”
and “BRS Pontal”; the transgene locus was consistently inherited from the crosses ana-
lyzed in a Mendelian fashion in the segregating populations; the disease resistance reaction
co-inherits with the transgene; nevertheless, the expression of disease resistance displayed
a dosage effect phenomenon in the F, generation; the analysis of the homozygous near-
isogenic lines in field conditions, under high BGMYV disease incidence, indicates that the
transgenic lines were completely resistant phyt biot >>> gene silencing

bean pod weevil (Apion godmani): A serious insect pest of common beans (Phaseolus vulgaris)
grown in Mexico and Central America that is best controlled by host-plant resistance, e.g.,
available in the varieties “Durango” or “Jalisco” hort phyt

bean rust: A disease of beans caused by the fungus Uromyces appendiculatus phyt

bean dwarf mosaic virus (BDMYV): A single-stranded DNA virus (genus Begomovirus, family
Geminiviridae) that infects common beans (Phaseolus vulgaris) and causes stunted plant
growth, and mosaic and mottle symptoms in leaves; BDMV shows differential pathoge-
nicity in common beans, infecting germplasm of the Andean gene pool (e.g., the snap
bean cultivar “Topcrop”), but not that of the Middle American gene pool (e.g., the pinto
bean cultivar “Othello”); for example, resistance to BDMYV in “Othello” is associated with
development of a hypersensitive response in vascular (phloem) tissues phyt

bean yellow dwarf virus (BYDV): A disease occurring in French beans that can cause up to 90%
losses in yield phyt

bearded: Bearing long, stiff hairs, for example, at culm nodes of Dichanthium bot

beat(ting) up: Restocking failed areas in a crop or stand by further sowings or plantings; there

9

are several other terms in use, for example, “blanking”, “filling”, “gapping”, “infilling”,
“recruiting”, “reinforcement planting”; in forestry, it means to replace dead trees with new
ones, especially during the early years of the establishment or reestablishment of a planta-

tion fore
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Beaumont period: Period of weather required for potato blight Phytophthora infestans infection
phyt

Becquerel (Bq): The SI unit of radioactivity; the unit is named after the discoverer of radioactivity,
A. H. BECQUEREL phy

bed: An area within a garden or lawn in which plants are grown; in agriculture, a narrow flat-
topped ridge on which crops are grown with a furrow on each side for drainage of water or
an area in which seedlings or sprouts are grown before transplanting hort agr

bedding plant: A plant grown for its flowers or foliage that is suited by habit for growing in beds
or masses hort

beet: Any of various biennial plants of the genus Beta, of the goosefoot family, especially B. vul-
garis, having a fleshy red or white root and dark-green red-veined leaves; sugarbeet derived
from B. vulgaris by selection for high sugar content bot hort

beet yellows virus (BYV): A virus disease that can dramatically reduce yield from sugarbeet crops
phyt

behavior flexibility: All means of plant behavior permitting temporary adaptation to environmen-
tal conditions eco

behavior genetics: A branch of genetics dealing with the inheritance of different types and/or
forms of behavior gene

bell: A bloom type; it describes a single flower that has an elongated corolla tube giving the flower
a bell-shaped appearance hort

belowground biomass: >>> biomass

belt conveyor: Endless band used for conveying grain or products in a continuous stream meth

bench setting: Height that the cutting plane of a mower is set above a hard, level surface agr

beneficial insect: An insect that serves the best interest of man — for example, insect pest predators
and parasitoids, and pollinating insects phyt agr hort

Benlate: Popular trademark for a fungicide containing benomyl, a systemic fungicide; it is used to
treat Botrytis, powdery mildew, Rhizoctonia, and root rot; benomyl is classified for general
use by the U.S. Environmental Protection Agency (EPA) phyt hort >>> Figure 62 >>>
Table 51 >>> www.epa.gov/agriculture/lfra.html

BERG micromethod: A method for characterization of milling quality in cereals — for example,
10 g of wheat of normal water content is ground to a meal, which is then sifted for 10 min
on a sieving machine with three bolting cloths; No 9, 12, and 15 (“silk cloth XX”) repre-
senting a mesh width of 150, 105, and 75, respectively; the flour fraction in g under cloth
15 gives the unit of BERG and has proved very useful for determination of the grittiness;
it was used to a great extent in the wheat breeding work at Weibullsholm, Sweden, during
the 1950-1960s meth

berry: A simple, fleshy, or pulpy and usually many-seeded fruit that has two or more compart-
ments and does not burst open to release its seeds when ripe (e.g., banana, tomato, potato,
grape) bot

berry-bearing: >>> bacciferous

berry-shaped: >>> bacciform

best linear prediction (BLP): A statistical method that utilizes matrix algebra to predict the
breeding values for any trait or selection index; in BLP fixed effects are assumed to be
known; BLP is especially suited for analyses of messy or unbalanced data meth stat

best linear unbiased prediction (BLUP): A statistical method that predicts breeding values for
any trait or selection index; this method was originally developed in animal breeding for
the estimation of breeding values and is now widely used in many areas of research; it has
become the most widely used method for genetic assessment of perennial species, and it is
potentially relevant for annual crops; based on breeding values predicted by BLUP analy-
sis, the most efficient selection procedure is mass selection; it does not, however, seem to
have gained the same popularity in plant breeding and variety testing as it has in animal
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breeding; in plants, application of mixed models with random genetic effects has up until
recently been mainly restricted to the estimation of genetic and non-genetic components
of variance, whereas estimation of genotypic values is mostly based on a model with fixed
effects; the latest experiments demonstrate that BLUP has good predictive accuracy com-
pared to other procedures; while pedigree information is often included via the so-called
numerator relationship matrix (A), it is suggested that it is frequently straightforward to
exploit the same information by a simple mixed model without explicit reference to the
A-matrix meth stat

beta-amylase activity: Catalysis of the hydrolysis of 1,4-alpha-glucosidic linkages in polysaccha-
rides to remove successive maltose units from the non-reducing ends of the chains phys

beta-glucan: A component of soluble fiber in cereals; oat is very rich in beta-glucan, it lowers
serum cholesterol in humans; development of (cereal) cultivars with greater groat (cary-
opsis) beta-glucan content may increase the nutritional and economic value of the crop
phys agr

betacyanin: >>> table beet

beta-DNA: The normal form of DNA found in biological systems, which exists as a right-handed
helix gene

betalain: >>> table beet

betaxanthin: >>> table beet

bevel (of lemma): A depression variable in depth in the base of the lemma, rounded in barley,
transverse in oats bot

BGMYV: >>> bean golden mosaic virus

biallelic map: >>> diallelic map

bias: A consistent departure of the expected value of a statistic from its parameter stat

biased: >>> bias

Bibliomics: A subset of high-quality and rare information, retrieved and organized by systematic
literature-searching tools from existing databases, and related to a subset of genes func-
tioning together biot

bi-cropping: A method of growing cereals in a leguminous living mulch; it could potentially
reduce the need for synthetic inputs to cereal production while preventing losses of nutri-
ents and increasing soil biological activity; also a low-input production system for cereals
agr meth

bidirectional replication: When two >>> replication forks move away from the same origin in
different directions cyfo

biennial: A plant that lives for two years; during the first season food may be stored for use during
the flower and seed production in the second year bot >>> annual >>> perennial

biennial crop: >>> biennial

bifid: Apex with one cleft or having two teeth bot

bifloral: Showing two flowers bot

bifoliate: Showing two leaves bot

BIFS: >>> biologically integrated farming systems

bifurcate: Split in two; forked bot

bigeneric hybrid: Offspring derived from crossing two different genera meth bree

bigerm: Having two seeds bot

bilateral sexual polyploidization: Formation of polyploid progeny where >>> unreduced gam-
etes are produced by both parents cyto bot >>> unilateral sexual polyploidization

bilateral symmetry: Composed of two corresponding halves, each a mirror image of the other; it
is usually used to describe flowers bot hort

biliabate: Being divided into two upper lobes, e.g., the flower of Anthirrinum majus bot

bimitosis: The simultaneous occurrence of two mitoses in binucleate cells cyfo

bimodal distribution: A statistical distribution having two modes stat
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binary: This term has several meanings, associated with the number 2 or the set (0,1) in some
way; in statistical design theory, a >>> block design is binary if no treatment occurs more
than once in a block (that is, a part of the treatment partition and a part of the block parti-
tion meet in at most one plot); if this holds, then a block can be thought of as a set (rather
than a multiset) of treatments, and the block design can be represented as an incidence
structure stat

binary fission: Mode of reproduction not involving any sex but division of a parent cell into two
equally sized offspring gene

binary scale: A scale for scoring data where there are only two possible responses meth

binary vector system: A two-plasmid system in Agrobacterium tumefaciens for transferring into
plant cells a segment of T-DNA that carries cloned genes; one plasmid contains the vir-
ulence gene (responsible for transfer of the T-DNA), and another plasmid contains the
T-DNA borders, the selectable marker, and the DNA to be transferred biot

binder: A machine which cuts and binds a crop in bundles agr

binemic: Chromosomes that contain two DNA helices per metaphase chromatid cyzro

binomial distribution: A calculation that measures the likelihood of events taking place where
the probability is measured between O (the event will certainly not occur) and 1 (the event
is absolutely certain) stat

binomial expansion: The probability that an event will occur 0, 1, 2, ..., n times out of n is given
by the successive terms of the expression (p + q)", where p is the probability of the event
occurring, and q = 1 — p stat

binomial nomenclature: The system of naming organisms using a two-part Latinized (or scien-
tific) name that was devised by the Swedish botanist C. LINNAEUS (1707-1778); the first
part is the generic name (genus), the second is the specific epithet or name (species); the
Latin name is usually printed in italics, starting with a capital tax bot

binucleate: Cells with two nuclei cyfo

bioactive molecule: Showing a direct or measurable effect on living tissues and cells biot

bioassay: The use of living cells or organisms to make quantitative and qualitative measurements;
in cell biology and molecular genetics, determination of the effectiveness of a compound
by measuring its effect on plants in comparison with a standard preparation meth biot

biocatalysis: >>> biotechnology

biocatalyst: A biological substance used to cause a particular chemical or biochemical reaction
phys chem

biochemical genetics: A branch of genetics dealing with the chemical nature of hereditary deter-
minants gene

biochemical profiling: The global analysis of cellular metabolites and other low m.w. organic
molecules produced by cells and organs; the methods that are employed to separate and
identify these molecules are liquid chromatography, gas chromatography, and mass spec-
trum analysis; analyses enable understanding of the impact of various interventions (genes,
drugs) on cellular function biot

biochemical trait: The traits associated with assay of either the affected metabolite profile or
enzymatic activity or biological processes phys

biochemistry: The chemistry of life; the branch of chemistry that is concerned with biological
processes chem

biochip: An electronic device that uses organic molecules to form a semiconductor; first used with
regard to an electronic device that utilizes biological molecules as the “framework™ for
other molecules that act as semiconductors, and functions as an integrated circuit; during
the 1990s, this term also became commonly used for various screening procedures, e.g.,
to analyze very small samples of DNA, to assess the impact of specific cellular recep-
tors (ligand-receptor response of cell), to size and sort DNA fragments (genes) via the
(proportional) fluorescence of dyes intercalated in the DNA molecules, to detect presence
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of a specific DNA fragment (gene) via hybridization to a probe (that was fabricated onto
the “chip”), to size and sort protein molecules, to screen for compounds that act against a
disease (e.g., by applying antibodies linked to fluorescent-molecules, then measuring elec-
tronically the fluorescence that is triggered by antibody-binding), to conduct gene expres-
sion analysis by measuring fluorescence of messenger RNA (specific to which particular
gene is “turned on”) when that mRNA hybridizes with DNA (from genome) on the hybrid-
ization surface on chip biot

biocide: A natural or synthetic substance toxic to living organisms phyt

biocoenosis: A community of organisms and its interaction with abiotic factors of habitat eco
biocontainment: >>> biological containment

biocontrol: >>> biological control

biodegradable plastics: Plastics that can be decomposed by microorganisms biot

biodiversity: The existence of a wide variety of species (species diversity), other taxa of plants, or

other organisms in a natural environment or habitat, or communities within a particular
environment (ecological diversity), or of genetic variation within a species (genetic diver-
sity); genetic diversity provides resources for genetic resistance to pests and diseases; in
agriculture, biodiversity is a production system characterized by the presence of multiple
plant and/or animal species, as contrasted with the genetic specialization of monoculture;
the importance of shrinking biodiversity was demonstrated in a genome-wide examination
of 75 Canadian hard red spring wheat (Triticum aestivum) cultivars released from 1845 to
2004; using 370 >>> simple sequence repeat (or >>> SSR) markers that were widely dis-
tributed over all 21 wheat chromosomes, a total of 2,280 SSR alleles were detected; allelic
reduction occurred in every part of the wheat genome, and a majority of the reduced alleles
resided in only a few early cultivars; significant allelic reduction started in the 1930s; con-
sidering 2,010 SSR alleles detected in the 20 earliest cultivars, 38% of them were retained,
18% were new, and 44% were lost in the 20 most recent cultivars; the net reduction of the
total SSR variation in 20 recent cultivars was 17%; this clear-cut evidence not only sup-
ports the contention that modern plant breeding reduces the genetic diversity of wheat, but
also underlies the need for conserving germplasm and introducing genetic diversity into
breeding (cf. FU & SOMERS 2009) evol eco agr >>> Figure 63

Biodiversity International: In effect from December 1, 2006, IPGRI and INIBAP operate under

the name Bioversity International, “Bioversity” for short; this new name echoes the strat-
egy, which focuses on improving people’s lives through biodiversity research org >>>
www.bioversityinternational.org

bioeconomy: Refers to all economic activity derived from scientific and research activity focused

on understanding mechanisms and processes at the genetic and molecular levels and its
application to industrial process; it is often used interchangeably with biotechonomy; the
term is widely used by regional development agencies, international organizations, and
biotechnology companies; it is closely linked to the evolution of the biotechnology indus-
try; the ability to study, understand, and manipulate genetic material has been possible due
to scientific breakthroughs and technological progress; the evolution of the biotechnology
industry and its application to agriculture is a classic example of bioeconomic activity; the
term was first defined at the Genomics Seminar in the American Academy of Arts and
Sciences (AAAS) meeting by J. ENRIQUEZ and R. MARTINEZ in 1997 (ENRIQUEZ
1998) biot meth

bioethics: A field of study and counsel concerned with the implications of certain genetic and

medical procedures, such as organ transplants, genetic engineering, and care of the termi-
nally ill bio

bioenrichment: A bioremediation strategy that involves adding nutrients or oxygen, thereby bol-

stering the activity of microbes as they break down pollutants biot phys

bioflavonoid: >>> catechin
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biofortification: The process of breeding food crops that are rich in bioavailable micronutrients;
these crops fortify themselves — that is, they load high levels of minerals and vitamins in
their seeds and roots, which are then harvested and eaten by animals or humans; through
biofortification, breeders can provide farmers with crop varieties that naturally reduce ane-
mia, cognitive impairment, and other nutritionally related health problems, potentially for
use in Third-World countries agr

bio-fuels: Non-fossil fuels, produced from agriculture sources, residues, and waste; for example,
bio-ethanol refers to ethanol produced from crops (maize-ethanol, sugar-ethanol) agr

biogenesis: The production of living organisms from other living organisms bio

bioinformatics: The application of quantitative and analytical computational techniques to model
biological systems or developing analytical tools to discover knowledge in the data is the
second, and more scientific, aspect of bioinformatics; the term is often used to describe
computational molecular biology, for example, the use of computers to store, search, and
characterize the genetic code of genes, the proteins linked to each gene, and their associ-
ated functions meth biot

Bioinformatics Applications Research Center (BARC): A collaboration of North Queensland
(NQ) (Australia) researchers conducting R&D in the broad area of biotechnology applica-
tions for NQ and other tropical regions of the world; BARC is built on the strengths of many
component bioscience research programs; thus, many projects are strongly cross-disciplin-
ary; it consolidates complementary biotechnological applications research programs into
a cohesive broad-based endeavor, underpinned by the key enabling technologies of super-
computing and advanced networking; it uses advanced software development expertise to
create novel software methods and tools for the biotechnology industry biot stat

biolistic gene gun: “Biolistic” derived from a contraction of the words “biological” and “ballistic”;
it refers to a projectile fired from a gun; used to shoot pellets that are loaded with genes
into plant seeds or tissues, in order for them to become integrated and/or expressed in the
foreign background; the gun uses an actual explosive to propel the material; compressed
air or steam may also be used as the propellant biot

biological assay: >>> bioassay

biological containment: A technique by which the genetic constitution of an organism is altered in
order to minimize its ability to grow outside the laboratory; precautions are taken to pre-
vent the spread of recombinant DNA molecules in the natural environment; disabled host
organisms (e.g., with stable auxotrophic requirements or defective cell walls), together with
non-transmissible cloning vectors are used; biological containment is especially important
when toxin genes from pathogens are expressed in Escherichia coli or other vectors biot
>>> gene containment

biological control: The practice of using beneficial natural organisms to attack and control harmful
plants, animal pests, and weeds is called biological control, or biocontrol; this can include
introducing predators, parasites, and disease organisms, or releasing sterilized individuals;
biocontrol methods may be an alternative or complement to chemical and gene-engineered
pest control methods phyt >>> Bt >>> Bt gene

biological determinant: A biological factor such as crop species, variety, weeds, insect pests, or
disease that determines the crop configuration and performance of a cropping pattern at a
given site or area agr

biologically integrated farming systems (BIFS): Integrated farming systems that have been
proven to economically reduce the use of farm chemicals by utilizing a combination of
the best practices from organic, integrated pest management, and conventional farming
systems agr eco

biological nitrogen fixation: Capture of gaseous >>> nitrogen from the atmosphere into biologi-
cal compounds, carried out by certain >>> bacteria either living freely in soil or in sym-
biotic association with a green plant bio >>> nitrogen fixation
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biological pesticide: A chemical which is derived from plants, fungi, bacteria, or other natural
synthesis and which can be used for pest control phyt

biological species concept: A system in which organisms are classified in the same species if they
are potentially capable of interbreeding and producing fertile offspring evol

biological yield: The total yield of plant material (i.e., the total biomass including the economic
yield — for example, the grain yield); the larger the biological yield, the greater the >>>
photosynthetic efficiency phys

biomarker: It is not always possible to establish a quantitative measurement of the benefits or risks
between diet and health and disease; a biomarker in the diet is a compound that can be
measured, and its presence is related to the potential benefits or risks to health phys meth

biomass: The total weight of organic material in a given area or volume; it can be divided into
aboveground and belowground biomass; modern techniques allow easy determination of
cell biomass, e.g., during fermentation; radio frequency impedance spectroscopy (RFIS)
is a robust method for non-invasive in-line monitoring of the passive electrical properties
of cells in suspension and can distinguish between living and dead cells based on their
distinct behavior in an applied radio frequency field; RFIS is a robust method for the high
resolution of the in-line measurement, revealing subtle changes in cell growth which were
not accessible using conventional methods phys

biome: Interactive groups of individuals of one or more species occupying a major terrestrial
region; they are created and maintained by climate eco

biometrical genetics: >>> quantitative genetics

biometrics: >>> biometry

biometry: Mathematical statistics applied to biological investigations stat >>> bioinformatics
>>> statistics

bionanotechnology: A branch of >>> nanotechnology that uses biological starting materials,
utilizes biological design or fabrication principles, or is applied in medicine or biotechnol-
ogy; it has become an exciting field of research and an area of technology development,
especially since the length scale that nanotechnology can access more and more coincides
with the length scale of basic biological structures and fundamental biological components
biot meth

biopesticide: >>> biological pesticide >>> Bt

biopharming: The production of pharmaceutical proteins in genetically engineered plants; phar-
maceuticals can be made in plants at a significantly reduced cost compared to current
production methods; major concerns with biopharming are that food or feed crops may
become contaminated with pharmaceutical products, and that the products may have nega-
tive effects on natural ecosystems; in the U.S., biopharm crops are regulated by two fed-
eral agencies (USDA and FDA) and by state departments of agriculture; manufacturing
pharmaceutical products in crops has been one of the promised benefits of plant genetic
engineering for the past 20 years; this use of >>> biotechnology, sometimes known as
“pharming”, “biopharming”, or “molecular farming”, has migrated from speculation to the
application phase in fields and greenhouses across several countries; biopharming prom-
ises more plentiful and cheaper supplies of pharmaceutical drugs, including vaccines for
infectious diseases and therapeutic proteins for the treatment of such things as cancer and
heart disease; plant-made pharmaceuticals are produced by genetically engineering plants
to produce specific compounds, generally proteins, which are extracted and purified after
harvest; as used here, the term “biopharming” does not include naturally occurring plant
products or nutritionally enhanced foods biot >>> pharm crop

biopiracy: The collecting and patenting of plants and other biological material, formerly held in
common, and their exploitation for profit biot >>> Intellectual Property Rights

bioreactor: A culture vessel used for experimental or large-scale bioprocessing biot
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bioremediation: The use of biological systems, usually microorganisms, to decompose or seques-
ter toxic and unwanted substances in the environment meth

bioseeds: Seeds produced via genetic engineering of existing plants biot seed

biosensor: A device, especially an electrochemical device, that detects, quantitatively and in real
time, the presence of an analyte or some biological events (e.g., respiration, enzymic activ-
ity, binding to an antibody) and converts it into an electrical signal biot meth

biosome: Any autonomous cell constituent multiplying by autoreduplication gene

biostatistics: The application of statistics to biological data stat >>> biometry

biosynthesis: The synthesis of the chemical components of the cell from simple precursors phys

biotechnology: Any technique (e.g., recombinant DNA methods, protein engineering, cell fusion,
nucleotide synthesis, biocatalysis, fermentation, cell cultures, cell manipulations, etc.) that
uses living organisms or parts of them to make or modify products, to improve organ-
isms, or to make them available for specific uses; more practically for plant breeding,
applications include anther culture for haploid production, embryo/ovule culture after
interspecific hybridization, genetic engineering (transformation), >>> in vitro selection,
in vitro germplasm conservation and exchange, >>> micropropagation, cell and organ cul-
ture, >>> somaclonal variation, somatic cell hybridization (protoplast fusion), or somatic
embryogenesis; the term was first coined by the Hungarian engineer, K. EREKY, in 1909;
the origin of biotechnology can be traced back to prehistoric times when microorgan-
isms were already used for processes like fermentation, preparation of yoghurt and cheese
from milk, vinegar from molasses, and production of butanol and acetone from starch by
Clostridium acetobutylicum; remarkable contributions to the development of biotechnol-
ogy were: the first attempts of plant tissue culture by HABERLANDT in 1902, embryo
culture in some crucifers by HANNIG in 1904, asymbiotic in vitro germination of orchid
seeds by KNUDSON in 1922, in vitro culture of root tips by ROBBINS in 1922, embryo
culture in interspecific hybrids of linseed by KAIBACH in 1925, successful culture of
tomato roots by WHITE in 1934, successful establishment of continuously growing callus
culture by GAUTHERET et al. in 1939, the use of coconut milk containing a cell divi-
sion factor for Datura by OVERBEEK in 1941, in vitro adventitious shoot formation in
tobacco by SKOOG in 1944, raising of whole plants by shoot tip culture in Lupinus and
Tropaeolum by BALL in 1950, first application of >>> micrografting by MOREL et al. in
1952, discovery of kinetin as a cell division hormone by MILLER et al. in 1955, in vitro
regeneration of somatic embryos in Citrus by MAHESHWARI et al. in 1958, regeneration
of Daucus embryos from cell suspensions by REINERT in 1959, first test-tube fertilization
in Papaver by KANTA in 1960, enzymatic degradation of cell walls for production of pro-
toplasts by COCKING in 1960, first haploid plant production from Daucus pollen grains
by GUHA in 1964, first achievement of protoplast fusion by POWER in 1970, discovery of
the first restriction endonuclease, >>> HindlIl, in 1970 by SMITH, first plant regeneration
from protoplasts by TAKEBE in 1971, first interspecific protoplast fusion in tobacco by
CARLSON in 1972, etc. biot >>> native trait recovery >>> Figure 58

biotechonomy: >>> bioeconomy

biotin(e): Functions as a coenzyme; is a part of the vitamin B complex; also called vitamin H;
present in all living cells, bound to polypeptides or proteins; important in fat, protein, and
carbohydrate metabolism; a common addition to plant tissue culture media biot phys

biotinylated probe: A DNA sequence in which biotinylated dUTP is incorporated and labeled with
biotin; it is used in >>> DNA-DNA hybridization experiments, such as >>> SOUTHERN
transfer or in situ hybridization, with chromosomes; the detection of hybrid molecules
is realized by a complex of streptavidin, biotin, and horseradish-peroxidase; if there is
a hybridization, then the complex shows a green fluorescence color micr cyto biot >>>
Figures 48, 52, 53, 54
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biotope: A portion of a habitat characterized by uniformity in climate and distribution of biotic and
abiotic components eco

biotrophic pathogen: A parasitic organism that obtains its nutrient supply only from living host
tissue regardless of whether or not it can be artificially cultured phyt

biotrophy: Obtains nutrients from living cells; biotrophs are typically obligate parasites; the term
can also cover the phase in the infection process where a necrotroph does not destroy the
host (hemibiotrophic) phyt

biotype: A group of genetically identical individuals; sometimes, a physiologic race or population;
it may be homozygous or heterozygous gene

bioversity: >>> Biodiversity International

biparental inheritance: Plant zygotes that show traits indicating chloroplast chromosomes from
both parents are present and active gene

biparental populations: The progeny derived after crossing two genotypes as male and female
parents; such populations include F2 genotypes generated from F1 progeny, lines gener-
ated after doubling the haploids (DHs, obtained from F1 plants through anther, egg cell
or ovule culture or distant hybridization), or recombinant inbred lines (RILs), which are
derived by single-seed descent for at least five or more generations by repeated selfing or
>>> sibling mating gene meth >>> Figure 51

bipartitioning: Showing normal meiosis cyto

biplot analysis: A statistical test used for studying genotype X environment interaction or any
two-way tables; its descriptive and visualization capabilities along with the availability
of user-friendly software have enabled plant scientists to examine any two-way data by a
click on a computer button; the additive main effects and multiplicative interaction model
and the genotype main effects and genotype X environment interaction effects model have
been the two most commonly used models for the biplot analysis; despite widespread use,
the validity and limitations of biplot analysis have not been completely examined (YANG
et al. 2009) stat

bird cherry-oat aphid: >>> barley yellow dwarf virus

bird netting: Different types of mesh used as a drape to keep birds out of fruit trees, berry patches,
vegetable gardens, or field experiments meth hort agr

bird pollination: >>> ornithophily

bird resistance: A characteristic of a genotype or individual plant in which it is avoided by birds
until other food sources are exhausted, or until the plant is weathered phyt

birdscare: Scarecrow

birimose: Opening by two slits (e.g., anthers of plants) bot

bisexual: Species comprises individuals of both sexes or a hermaphrodite organism in which an
individual plant possesses both stamens and pistils in the flower bot >>> co-sexual >>>
Table 18

bisulfite genomic sequencing: A procedure in which bisulfite is used to deaminate >>> cytosine
to >>> uracil in genomic DNA; conditions are chosen so that 5-methylcytosine is not
changed; >>> PCR amplification and subsequent DNA sequencing reveal that cytosines
are methylated in genomic DNA biot >>> Table 38

bisulfite mutagenesis: A variant of chemical mutagenesis of >>> ssDNA molecules that uses
sodium bisulfite (NaHSO,) for the deamination of cytosine residues to yield uracil; it is a
substitution mutagenesis gene meth >>> TAL effector nuclease

bitter pit: A physiological disorder believed to be induced by calcium deficiency in apple fruits; the
incidence of bitter pit usually occurs during storage, but in some cases it can also develop
at harvest; the fact that total calcium in the fruit is not able to accurately predict bitter pit
incidence has puzzled many scientists for a long time; the high correlation with no predic-
tive accuracy between calcium and bitter pit makes the development of this disorder one
of the most complex and challenging mechanisms present in plants; the most effective way
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of prevention is spraying the trees (usually apple or pear) with calcium chloride or calcium
nitrate hort phys

bivalency: The property of an immunoglobulin G molecule, and some other immunoglobulins, of
having two antigen-binding sites chem

bivalent: Two homologous chromosomes when they are paired during prophase-metaphase of the
first meiotic division cyto >>> Figure 15

bivalent formation: The association of two homologous chromosomes as a ring or rod configura-
tion depending on chiasma formation cyfo >>> Figure 15

bivalent interlocking: >>> interlocking

bivariate statistics: Statistics that describe the relationship between two variables stat meth

bla gene: Beta-lactamase gene conferring resistance to ampicillin; commonly used as selective
marker for plasmid vectors biot

black leg (of beets): A number of diseases (e.g., caused by Pythium debaryanum) of which
symptoms include blackening of the base of the stem, often followed by the collapse of
the stem phyt

black leg (of potato): A bacterial disease (Erwinia carotovora ssp. atroseptica) causing severe
yield loss, particularly in wet conditions phyt

black rot (of rapeseed and cabbage): Productivity and quality of rapeseed is heavily affected
by the disease, caused by the bacterium Xanthomonas campestris pv. campestris; several
races have been described, the race 6 being the most frequent in rapeseed and races 1 and 4
the most frequent in cabbage crops; the control of the disease can be aided by the employ-
ment of resistant varieties; resistance can be evaluated in landraces phyt

black sigatoka (in banana): A leaf spot disease, also known as black leaf streak, causing signifi-
cant reductions in leaf area, yield losses of 50% or more, and premature ripening, a serious
defect in exported fruit; it is more damaging and difficult to control than the related yellow
sigatoka disease, and has a wider host range that includes the plantains and dessert triploid
ABB cooking bananas that are usually not affected by yellow sigatoka; black sigatoka
was first recognized in the Sigatoka Valley of Fiji in 1963, but was probably widespread
in Southeast Asia and the South Pacific by that time; in the western hemisphere, it first
appeared in 1972 in Honduras and now occurs on the mainland from central Mexico south
to Bolivia and northwestern Brazil, and in the Caribbean basin in Cuba, Jamaica, the
Dominican Republic, and southern Florida; in Africa, the disease was first recorded in
Zambia in 1973 and has since spread throughout the sub-Saharan portions of that continent;
in most areas, black sigatoka has now replaced yellow sigatoka to become the predomi-
nant leaf spot disease of banana; the disease is caused by the ascomycete, Mycosphaerella
fijiensis, anamorph: Paracercospora fijiensis (a variant of the pathogen, M. fijiensis var.
difformis, that was previously reported in tropical America, is no longer recognized); the
pathogen produces conidia and ascospores, both of which are infective; they are formed
under high moisture conditions, and are disseminated by wind, and in the case of conidia,
also by rain and irrigation water; due to their greater abundance and small size, ascospores
are more important than conidia in spreading the disease within plants and plantations;
in contrast, infected planting material and leaves, which are used often in the developing
world as packing materials, are usually responsible for the long-distance spread of the dis-
ease; the recent outbreak of black sigatoka in South Florida almost certainly resulted from
the importation of infected germplasm by local growers; chemical control of first yellow,
and then black sigatoka has evolved considerably over the last 65 years; >>> Bordeaux
mixture, first used in the mid-1930s, has been replaced by several succeeding generations
of protectant and, later, systemic fungicides; presently, a sterol biosynthesis inhibitor, tride-
morph, several different sterol demethylation inhibitors, most importantly propiconazole,
and the methoxyacrylate, azoxystrobin, are the most commonly used systemics; since there
is a tendency for resistance or tolerance to develop in M. fijiensis towards the systemic
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fungicides, they are usually applied in combination or alternation with broad-spectrum,
protectant fungicides, such as the dithiocarbamates and chlorothalonil; with the exception
of chlorothalonil, these fungicides are usually mixed with petroleum-based spray oils; the
oils themselves are fungistatic and retard the development of the pathogen in the infected
leaf; when they are mixed in water emulsions with fungicides, the resulting “cocktails”
provide superior disease control; in export plantations, black sigatoka is controlled with
frequent applications of fungicides and cultural practices, such as the removal of affected
leaves, and adequate spacing of plants and efficient drainage within plantations; in total,
these are very expensive fungicides, e.g., application includes the use of airplanes or heli-
copters, permanent landing strips and facilities for mixing and loading the fungicides, and
the high recurring expense of the spray materials themselves; in total, it has been estimated
that the costs of control are ultimately responsible for 15-20% of the final retail price of
these fruit in the importing countries; their great expense makes them essentially unavail-
able to small-holder farmers who grow this crop; it is these producers who are affected
most by this important disease phyt

black vine weevils: Insects known to feed on some ornamental plants; the adult vine weevil is a
dark brown beetle which measures about 1.5 cm; both the vine weevil and its larvae can
cause extensive damage phyt hort

blade: The expanded portion of a leaf, petal, or sepal bot >>> Table 30

blade joint: The flexible union between the leaf blade and the leaf sheath bot

blanch: A method to whiten or prevent from becoming green by excluding light; blanching is
applied to the stems or leaves of plants (e.g., celery, lettuce, and endive); it is done either by
banking up the soil around the stems, tying the leaves together to keep the inner ones from
light, or covering with pots, boxes, etc. meth hort

blanking: >>> beat(ting) up

BLAST: >>> basic local alignment search tool

blasting: A plant symptom characterized by shedding of unopened buds; leads to a failure to pro-
duce fruits or seeds phyt agr

blaze: To mark a tree, usually by painting and/or cutting the bark; boundaries of forest properties
frequently are delineated by blazing trees along the boundary line fore

bleached cotton linters: Linters that have been bleached, ready for further processing agr

bleeding: Exudation of the contents of the xylem stream at a cut surface due to root pressure bot

blemishes: Often on fruit and vegetables, caused by crop parasites; since the development of syn-
thetic crop protection chemicals, it has become fashionable to see only blemish-free pro-
duce on sale; however, blemishes are an indication of freedom from pesticides and are
more accepted for this reason by lovers of organic food hort phyt

blend: A term applied to mechanical seed mixtures of different crop varieties or species that have
been mixed together to fulfill a specific agronomic purpose seed

blended variety: >>> multiline variety >>> blend

blending: >>> blend

blending inheritance: Inheritance in which the characters of the parents appear to blend into an
intermediate level in the offspring with no apparent segregation in later generations gene

blending (theory of) inheritance: Inheritance in which the characters of the parents appear to
blend into an intermediate level in the offspring with no apparent segregation in later gen-
erations; an early disproven theory that the genetic elements of the parents fuse during the
fertilization and lose their purity gene

blight: A disease characterized by rapid and extensive death of plant foliage, and applied to a wide
range of unrelated plant diseases caused by fungi, when leaf damage is sudden and serious
(e.g., fire blight of fruit trees, halo blight of beans, potato blight, etc.) phyt

blind: Without flowers; sterile bot
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blind cultivation: Cultivation that is undertaken before a crop emerges agr

blind floret: >>> blind

blindfold (trial): A trial to study soil heterogeneity (i.e., variation in the soil fertility); all plots
contain the same genetically uniform plant material; the study may show that the growing
conditions provided by a particular field may appear homogeneous when observed in some
season and for some trait of a crop, but they may appear heterogeneous when observed in
a different season or for some trait of a different crop; for a given crop, different traits may
differ with regard to their capacity to show soil heterogeneity stat meth

B line: The fertile counterpart or maintainer line of an A line; does not have fertility restorer genes;
used as the pollen parent to maintain the A line; used in hybrid seed production seed >>>
A line >>> Figures 2, 55

blister stage: This stage is initiated when significant starch accumulation begins, approximately
1217 days after pollination; kernels appear white and translucent, and endosperm and its
inner fluid are clear; endoreduplication, an increase in DNA content in endosperm cells
that begins in the transition stage, peaks about 16—18 days after pollination phys meth >>>
Table 13

block: A number of plots that offer the chance of equal growing conditions; comparisons among
the entries that are tested in the same block offer unbiased estimates of genetic differences
stat meth >>> bias >>> design of experiment >>> Tables 25, 26

block designs: This theory of design of experiments came into being largely through the work
of R. A. FISHER and F. YATES in the early 1930s; they were motivated by questions of
design of careful field experiments in agriculture; when it is desired to compare the yield
of different varieties of grain, then it is quite possible that there is an interaction between
the environment (type of soil, rainfall, drainage, etc.) and the variety that would alter the
yields, so blocks (sets of experimental plots) are chosen in which the environment is fairly
consistent throughout the block; in other types of experiments in which the environment
might not be a factor, blocks could be distinguished as plots that receive a particular treat-
ment (e.g., a particular type of fertilizer); in this way, the classification of the experimental
plots into blocks and varieties can be used whenever there are two factors that may influ-
ence yield; the obvious technique of growing every variety in a plot in every block may, for
large experiments, be too costly or impractical; to deal with this, smaller blocks are used
that do not contain all of the varieties; the problem is to minimize the effects of chance
due to incomplete blocks and to design the blocks so that the probability of two varieties
can be compared; this property is called “balance in the design”; statistical techniques, in
particular analysis of variance, can then be used to reach conclusions about the experiment
stat meth >>> design of experiment

blocking: The procedure by which experimental units are grouped into homogeneous clusters in
an attempt to improve the comparison of treatments by randomly allocating the treatments
within each cluster or block; one measure of effectiveness of blocking is the F ratio for
blocks; a more precise measure of the efficiency of >>> randomized block design relative
to the completely randomized design for a given situation is obtained by computing the
relative efficiency stat >>> block >>> design of experiment >>> thinning >>> Table 25

block mutation: A term used to denote a change in, or the omission of, a group of adjacent genes
gene

bloom: The white powdery deposit often present on the surface of the stem, leaves, and ears of
cereals or sorghum, often of a waxy nature; in general, the flower of a plant or the state of
blossoming bot >>> waxiness

blooming (bloom period): In grasses, the period during which florets are open and anthers are
extended bot agr

blossom: The flower of a plant, especially of one producing an edible fruit; the state of flowering bot
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blot: The transfer of DNA, RNA, or proteins to an immobilizing binding matrix, such as nitrocel-
lulose, or the autoradiograph produced during certain blotting procedures (>>> Southern
blot, >>> Northern blot, >>> Western blot, etc.) meth gene biot >>> Figure 48

blotch: A disease characterized by large and irregularly shaped spots or blots on leaves, shoots,
and stem phyt agr

blue-number method: A method of indirect determination of alpha amino nitrogen of proteins
using copper reagent, e.g., in sugarbeet; it was developed during the 1930s and used until
now; there is a good correlation between the amount of nitrogen in proteins and the so-
called blue-number nitrogen; the method was used for the selection of high-protein fodder
beets; the method is fast and accurate, and the reagent can be prepared and stored for the
whole campaign meth chem

blue-stain fungus: Most common form of fungal stain occurring in sapwood; conifers are most
susceptible but it may also occur in light-colored heartwood of perishable timbers; com-
monly develops in dead trees, logs, lumber, and other wood products until the wood is dry;
it reduces the grade of wood, but does not significantly reduce the strength; some blue-
stain lumber is even highly valued for specialty products phyt

blunt-end ligation: Ligation of DNA with blunt ends requires higher concentration of DNA ligase
than sticky-end ligation; it is inhibited by ATP concentrations >1 mm biot

blunt ends: DNA fragments that are double-stranded paired over the whole length, usually pro-
duced by certain types of restriction enzymes gene >>> Table 39

BLUP: >>> best linear unbiased prediction

Boerner divider: >>> conical divider

bog: A poorly drained, acidic, freshwater wetland that depends primarily on precipitation, snow-
melt, and fog for water and is characterized by a buildup of peat, usually from Sphagnum
mosses eco >>> bog garden

bog garden: Waterlogged area used to grow plants found in bogs, marshes, and/or wet pasture hort
meth >>> bog

boleless: Without a trunk bot

boll: The fruiting structure of a cotton plant; it is made up of separate compartments called locks,
in which cotton seeds and lint grow bot

Bollgard® insect-protected cotton: A genetically improved cotton that offers protection against
the cotton bollworm; the bollworm can cause significant damage to a cotton crop and
require repeated applications of insecticides; Bollgard® cotton contains an insecticidal
protein from a naturally occurring soil microorganism, Bacillus thuringiensis, that gives
cotton protection from bollworms phyt biot

boll size: Weight in grams of seed cotton from one boll agr meth

bolt: Formation of an elongated stem or seedstalk; in the case of biennial plants, this generally
occurs during the second season of growth bot >>> bolter

bolter: Develops in long cold springs with morning frosts and low temperatures, not exceeding
+5°C, causing vernalization of the plants (e.g., in sugarbeet) phys >>> bolting

bolting: Production of seed stalks the first season in a biennial crop (e.g., in beets); shoot elongation
(bolting) starts after a period of low temperatures; the dominant allele of locus B causes
early bolting without cold treatment; this allele is abundant in wild beets whereas culti-
vated beets carry the recessive allele phys agr >>> bolter

bolting resistance: >>> bolter >>> bolting

bonsai: A tree or shrub grown in a container or special pot and dwarfed by pruning, pinching, and
wiring to produce a desired shape meth hort

boot: The lower part of a cereal plant bot

boot(ing) stage: Refers to the growth stage of grasses at the time the head is enclosed by the sheath
of the uppermost leaf; in cereals, the development of the flag leaf from whose sheath the
inflorescence eventually emerges agr >>> Table 13
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bootstrap analysis: A method in cladistic analysis to infer the “strength” or “confidence” of a
branch on a phylogenetic tree, obtained by generating trees many times from a sample
distribution of characters; bootstrap values theoretically can vary from 0% (poor support)
to 100% (excellent support) stat meth biot

Bordeaux mixture: The first, and also the most spectacularly successful, of all man-made fungi-
cides, discovered in Bordeaux, France, by the botanist P-M.-A. MILLARDET in 1882; the
mixture is prepared by mixing a solution of copper sulphate with freshly slaked lime; this
fungicide saved the French wine industry from ruin by the newly introduced downy mil-
dew (Peronospora viticola), and it also controlled potato blight, caused by Phytophthora
infestans phyt hort agr >>> Table 51

border effect: The environmental effect on plots that are on the edge of an experimental area stat
meth

border strip: A demarcation surrounding a plot, usually given the same treatment as the plot; it is
arranged in order to minimize border effects meth agr hort

boring platform: Sterile bottom half of a petri dish used for preparing explants with a cork borer
meth biot

boron (B): A non-metallic element occurring naturally only in combination, as in borax or boric
acid; boron can cause toxicity in several crop plants; as a micronutrient, deficiency of
boron can be as severe chem agr

boss: A dense group of stamens bot

botanical pesticides: Pesticides whose active ingredients are plant-produced chemicals such as
nicotine, rotenone, or strychnine phyt >>> biological control

botany: The science of plants; the branch of biology that deals with plant life; the plant life of a
region; the biological characteristics of a plant or group of plants bot

bottleneck (effect): A period when a population becomes reduced to only a few individuals, in
other words, the reduction of a population’s gene pool and the accompanying changes
in gene frequency produced when a few members survive the widespread elimination of
a species; it is a form of >>> genetic drift that occurs when a population is drastically
reduced in size; some genes may be lost from the gene pool as a result of chance gene eco
>>> Figure 68

bottom recessive: An individual homozygous for the recessive alleles of all genes under investiga-
tion gene >>> backcross ratio

botuliform: Cylindrical with rounded ends, sausage-like in form bot

bough: The main arm or branch of a (fruit) tree bot hort

Bouillie bordelaise: >>> Bordeaux mixture

boundary mark: >>> landmark

bouquet stage: A meiotic prophase stage of some organisms during which the chromosome orients
one or both ends toward one point in the nuclear envelope cyto

bowl-shaped: Describes a flower that is hemispherical with the sides straight or very slightly
spreading on the tips bot

Boyage system: >>> chopping

bp: >>> base pair

brace root: Aerial roots that extend downward from lower above-ground nodes; when coming
into contact with the soil, true roots then develop and function as support and feeder
roots bot

brachyomeiosis: An abnormal meiosis characterized by omission of the second meiotic division
cyto

brackling: A term used to describe bending over or breaking at the top node; it appears to be a term
particular to the U.K. where cereal varieties are rated routinely for normal lodging and
brackling; brackling is more common with barley than wheat; it is genotype-specific, and
it is influenced by the environment, frequently associated with wet weather near maturity;
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the phenomenon of bending at the top node appears to be more widely known than the
term “brackling” agr >>> lodging >>> Figure 43

bract: A modified leaflike structure occurring in the inflorescence bot

bracteole: A little bract borne on the flowerstalk above the bract and below the calyx; they are
small, united bracts, which form a cup-like involucre bot

bramble: Any shrub with thorns in the rose family; usually refers to blackberries and raspberries
hort

bran: Compromises aleurone and pericarp cell layers; the bran and germ are separated during
milling agr meth

branch: An axillary (lateral) shoot or root bot

branch: >>> ramify

branch crown: Plant tissue that is the junction of the roots and stem that forms on the side of a
strawberry plant hort

branching: >>> ramification

branching agent: A substance inducing and/or increasing branching hort

brand: A legal trademark registered by a particular company or distributor for its exclusive use in
marketing; a product such as seeds or plants seed agr; in plant pathology, a leaf disease
caused by a microscopic fungus (e.g., a rust or smut); sometimes names the fungi phyt >>>
Table 52

Brassica: A genus within the Brassicaceae (Cruciferae), commonly known as the mustard family;
the family of about 375 genera and 3,200 species including crops, ornamentals, and many
weeds; Brassica contains about 100 species, including rapeseed, cabbage, cauliflower,
broccoli, Brussels sprouts, turnip, various mustards, and weeds agr hort

brassinosteroids: Endogenous, plant growth-promoting natural products with structural similari-
ties to animal steroid hormones; they affect cell elongation and proliferation, distinct from
that of auxins, cytokinins, and gibberellic acids, although they interact with them phys
>>> biological control >>> hypocotyl

breakage-reunion hypothesis: The classical and generally accepted model of crossing-over by
physical breakage and crossways reunion of broken chromatids during meiosis gene

breakdown of resistance: The inability of a plant to maintain resistance when attacked by a pest
biotype that has a gene for virulence at every locus corresponding to a gene for resistance
in the host phyt gene

breakpoint: When chromosome mutations occur, the site at which the single or double strand of
DNA breaks along a chromosome and/or chromatid cyto gene

breakpoint mapping: The localization of breakpoints along a chromosome; the method may
involve the sorting of a great amount of somatic chromosomes (~150,000) and their micro-
array hybridization to well-characterized genomic clones; sites of breaks are identified that
are the prerequisite for deletions, translocations, or inversions biot gene

breathing root: >>> pneumatophore

breed: An artificial mating group derived from a common ancestor or for genetic analysis; in
breeding, a line having the character type and qualities of its origin; in general, a group of
plants, developed by humans, that will not keep their characteristics in the wild

breeder: Someone who raises plants primarily for breeding purposes

breeder’s exemption: As breeding is generally considered as incremental, breeders have to build
on existing varieties to develop improved ones; the >>> UPOV convention contains an
exception to breeders’ rights, i.e., it allows the utilization of another protected or new
cultivar as an initial source of variation for the purpose of creating other new varieties
including its marketing seed agr

breeder’s seed: Seed or vegetative propagating material increased by the originating or sponsoring
plant breeder or institution; it represents the true pedigree of the variety; it is used for the
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production of genetically pure, foundation, registered, and certified seeds seed >>> Table
28,57

breeder’s collection: >>> working collection >>> stock

breeder’s preference: A general impression of the breeder concerning a material that is under
selection meth >>> Tables 33, 57

breeder’s rights: Varietal protection; the legal rights of a breeder, owner, or developer in control-
ling seed production and marketing of crop varieties >>> PPA >>> Table 57

breeding: The propagation and genetic modification of organisms for the purpose of selecting
improved offspring; several techniques of hybridization and selection are applied meth
>>> cooperative breeding >>> Figure 60 >>> Tables 35, 57

breeding cycle: The shortest period between successive generations from germination of a seed to
reproduction of the progeny (i.e., the seed-to-seed cycle) meth >>> Table 57

breeding line: A group of plants with similar traits that have been selected for their special com-
bination of traits from hybrid or other populations; may be released or used for further
breeding approaches meth >>> Table 57

breeding method: >>> breeding system >>> Table 57

breeding orchard: A planting of selected trees, usually propagated by cloning or grafting; designed
to ease breeding work meth

breeding population: A group of individuals selected from a wild, experimental, or crossing popu-
lation for use in a breeding program; usually phenotypically selected for desirable traits
meth >>> Table 35 >>> Figures 43, 51

breeding rotation: >>> breeding cycle

breeding size: The number of individuals in a population involved in reproduction during particu-
lar generations and breeding procedures meth >>> Figure 51

breeding strategy: Prescription for breeding; a sound breeding strategy searches for an optimal
compromise between genetic gain, gene diversity, cost, time, and other factors meth >>>
Figure 43

breeding system: The system by which a species reproduces; more specifically, the organization of
mating that determines the degree of similarity and/or difference between gametes effec-
tive in fertilization meth >>> Figures 31, 51 >>> Table 35

breeding triangle: Plant breeding can be seen as a virtual triangle, inside which the breeder
constantly manages resources and germplasm in order to meet breeding goals and objec-
tives; breeding programs are balanced when breeders have free and equal access to both
germplasm and the resources needed for success; each breeding triangle exists inside spe-
cific and dynamic conditions made of a combination of interacting factors, e.g., natural,
geographic, cultural, social, legal, economic, and political ones meth bree

breeding true: Producing offspring with phenotypes for particular characters that are identical to
those of the parents; homozygous individuals necessarily breed true, whereas heterozy-
gotes rarely do so meth gene

breeding value: The value of an individual as defined by the mean value of its progeny, either on
the basis of individual traits or a selection index meth

breeding zone: An area within which a single population of improved trees can be planted without
fear of misadaptation fore

breed not at risk: Breed where the total number of breeding females and males is greater than
1,000 and 20, respectively, or the population size approaches 1,000 and the percentage of
pure-bred females is close to 100%, and the overall population size is increasing meth gene

brevicollate: Short-necked bot

brewing: The process by which beer is made; in the first stage the barley (or other) grain is soaked
in water and allowed to germinate (malting), during which the natural enzymes of the
grain convert the seed starch to maltose, and then to glucose; grain is then dried, crushed,
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and added to water at a specific temperature (steeping) and any remaining starch is con-
verted to sugar; the resulting liquid (wort) is the raw material to which yeast is added to
convert sugar to alcohol; hops (female flowers of Humulus lupulus) are added during this
process to give a characteristic flavor meth

brick grit test: A type of seedling emergence (vigor) test utilizing uniformly crushed brick gravel

through which seedlings must emerge to be considered vigorous; it was originally devel-
oped by HILTNER and IHSSEN (1911) for detecting seed-borne Fusarium infection in
cereals; with modifications, the seeds are planted on damp brick grit or in a container of
sand covered with 3 cm of damp brick grit, then germinated in darkness at room tempera-
ture for a specific time seed

bridge-breakage-fusion-bridge cycle: A process that can arise from the formation of dicentric

chromosomes; daughter cells are formed that differ in their content of genetic material due
to duplications and/or deletions in the chromosomes cyfo gene

bridge cross(ing): A method of bypassing an incompatibility barrier between two genotypes or

species by using a third genotype or species, which is partly compatible with each of them,
in an intermediate cross; for example, a wild plant is first crossed with another (wild) spe-
cies, its progeny is selected for desired features, and these are then crossed with the target
variety; the approach is mostly used where the desired trait is easy to select; it is usually
a time-consuming process; once the critical characteristic has been incorporated in the
target variety, a number of backcrosses are needed to eliminate the undesirable wild char-
acters meth

bridge grafting: When the trunk of fruit trees is damaged by various means and the bark is

removed, the bridge graft is a method of repairing a girdled trunk; although it can be done
by inserting the bridges into cuts made in the wood of the trunk, the common method is
to lift the bark and place the exposed cambiums of >>> scion and >>> stock together; it
is thus usually a bark graft and is not done until May; in this case it is necessary to col-
lect the dormant scions earlier and store them until the repairs are to be made; healthy,
matured suckers of hardy varieties are suitable; where one-quarter or less of the trunk
circumference has been girdled, the necessity of bridge grafting may be doubtful, but
a wound dressing applied in early spring is always helpful, even to these less extensive
injuries; trees which have been in the orchard less than four years are usually too small for
successful bridge grafting; if they are completely girdled, or nearly so, and there is still a
collar of live bark above the graft union, saw the top off at a point immediately below the
injury; apple, pear, and plum will develop a new top without grafting; cherry and peach are
unlikely to do so; they require grafting of scions on the remaining trunks, or preferably the
planting of a new tree; apple, pear, and plum, when cut back, will produce many shoots;
these shoots should not be thinned until they are a year old, then only the most suitable
ones should be retained; of the numerous methods of bridge grafting, the channel or inlay
method is generally preferred; the two possible locations of the channel depend on whether
or not the wound has been treated previously with a protective covering; where the wound
has been covered some time before the grafting operation, the channels must be well above
and below the treated area; prepare the scions with the bevel on the side opposite the
natural bow of the wood; when a scion has been cut to the proper length and beveled for
5 to 8 cm at each end, it is laid over the wound in the position it is to occupy; by outlining
the scions on the bark of the stock with the knife point, an almost perfect fit of the scions
in the channels is possible; the distance between the extremities of the channels should
be slightly less than the length of the scion, allowing for a slight bow of the scion when
the job is completed; this slight bend allows better contact of scion and stock and reduces
the danger of breaking connections if the tree sways with the wind; with a screwdriver or
similar tool, lift and remove the strips of bark from the channels; place the lower (thicker)
end of the scion in the bottom channel and nail it there with two 2.5 cm box or basket nails;
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then spring the upper end into position and nail it similarly; place scions about 5 cm apart
over the injured area and then cover all wounded surfaces thoroughly with a good quality
grafting compound that will not shrink or crack meth hort >>> inarching

bridge parent: A parent that is sexually compatible with two reproductively isolated species and
can be used to transfer genes between them meth

bridging species: A species used in a bridging cross in order to bring together the two incompat-
ible species eco

bristle: A stiff, slender hair or appendage likened to a hog’s bristle; in Setaria, Pennisetum, and a
few other grasses, it is a highly reduced branch without a spikelet at the apex bot

broad-base terrace: A low embankment that is constructed across a slope to reduce runoff and/or
erosion (e.g., in rice or grape cultivation) agr hort

broadcast: Scattered upon the ground with the hand (e.g., in sowing seed, instead of sowing in
drills or rows) meth agr hort

broadcasting: A method of sowing seeds in which the seeds are scattered randomly rather than
planting in rows seed meth

broadcast seeding: In contrast to space planting or drilling, a method of seeding in agriculture,
gardening, and forestry that involves scattering seed, by hand or mechanically, over a rela-
tively large area. This is in contrast to precision seeding, where seed is placed at a precise
spacing and depth or hydroseeding, where a slurry of seed, mulch, and water is sprayed
over prepared ground in a uniform layer; broadcast seeding is of particular use in estab-
lishing dense plant spacing, as for cover crops and lawns; in comparison to traditional drill
planting, broadcast seeding will require 10—20% more seed,; it is simpler, faster, and easier
than traditional row sowing meth seed agr >>> space planting

broadcast sprigging: Vegetative turf establishment by broadcasting and covering of stolons, rhi-
zomes, or tillers with soil agr meth

broadleaf: Sometimes used to designate a broad group of non-grasslike (weedy) plants agr bot

broad-sense heritability: The ratio of total genetic variance to phenotypic variance; it is used to
estimate the degree of genetic control of a trait in a population, and it is useful for predict-
ing response to clonal selection stat meth

broad wing: The larger of the two parts of the glume of, for example, wheat, which are separated
by the keel bot

brokens: Pieces of the rice kernel that are less than three-quarters the size of the full kernel agr

bromeliads: A family of plants mostly from Central and South America that are often of rosette
formation; leaves are frequently spiky and stiff, with colors ranging from green, red, pink,
silver, to variegated; a large percentage of this family are epiphytes, air plants that attach
themselves to the branches of other plants rather than soil bot hort

broom: A symptom in which lateral branches proliferate in a dense cluster on the main branch (e.g.,
witch’s broom) phyt agr hort

broomrape: Parasitic plant, having purplish or yellowish flowers and small scale-like leaves that
lack chlorophyll, and which grows on the root of other plants (legumes, tobacco, sunflower,
etc.); branched broomrape (Orobanche ramosa) is a parasitic weed recently spreading in
Central Europe and threatening the production of several crops including tobacco, rape-
seed, potato, carrot, and tomato; in contrast to other weeds that compete with the crop for
resources, O. ramosa is directly attached to the host root and takes up all necessary water,
nutrients, and assimilates directly from its host; this leads to significant yield and quality
losses; because the parasitic weed is attached to the crop and because it spends about 90%
of its life underground, it is very difficult to control >>> Orobanche ssp. (Orobanchaceae)
phyt >>> Figure 54

browning: Discoloration due to phenolic oxidation of freshly cut surfaces of explant tissue; in later
culture this phenomenon may indicate a nutritional or pathogenic problem, generally lead-
ing to necrosis biot
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brown plant hopper: Now a menace to rice crops; the pest (Nilaparvata lugens) is continuously
occurring in epidemics in many regions of India and other countries, leading to heavy
damage phyt

brown stem rot: A plant disease that can be caused by the soilborne fungus Phialaphora gregata
in the soybean plant; some soybean varieties are genetically resistant phyt

brown rice: Dehusked paddy, often referred to as unpolished rice agr >>> rice

bruising (in potato): A gray or blue-black localized discoloration that develops in the tuber flesh
as a result of physical impact agr

brush: The tuft of hair at the top of, for example, wheat grain; or a collective term that refers to
stands of vegetation dominated by shrubby, woody plants or low-growing trees bot >>>
coma

brushing: Spreading spores of fungi by brush on leaves or flowers for infection experiments phyt;
in crossing experiments, spreading pollen on stigmata of (emasculated) flowers in order to
initiate fertilization meth

bryophyte: Member of the subphylum Bryophyta, a moss or liverwort bot tax

BSA: >>> bulked segregant analysis

Bt: An abbreviation for Bacillus thuringiensis; it is a naturally occurring soil bacterium used as
a biological pesticide (biopesticide); engineered plants have a gene from Bt inserted into
their own genetic material; this new gene produces a natural protein that kills insects after
the protein is ingested; the toxins are specific to a small subset of insects; for example,
cotton has been genetically altered to control the tobacco budworm, bollworm, and pink
bollworm; potatoes have been altered to control the Colorado potato beetle; hybrids of
“Bt-maize” are altered to be resistant to the European corn borer; the Bt toxin degrades
rapidly to non-toxic compounds phyt >>> biological control

Bt cotton: A genetically engineered cotton carrying the Bacillus thuringiensis (Bt) gene that pro-
duces, in every cotton plant cell, protein crystals toxic to some insect pests biot phyt >>>
Bt >>> cotton

Bt gene: A gene from the bacteria Bacillus thuringiensis that gives resistance to lepidopterous
insects; by biotechnological means it was successfully transferred to cotton, tobacco,
etc. biot

BTT: >>> balanced tertiary trisomic

bubbles: The nucleic acid configuration during replication in eukaryotic chromosomes, or the
shape of heteroduplex DNA at the site of deletion or insertion gene biot

bud: An immature shoot, protected by tough scale leaves, from which the stem and leaves or flow-
ers may develop bot

bud-bearing: >>> gemmiferous

bud blast: The most common specific fungal diseases that affect rhododendrons; it causes a lack of
flowers; first, flower buds go brown and die but remain attached; later, the buds may turn
silvery grey before becoming covered in small black bristles; P. azaleae is a cosmopolitan
fungus causing bud blast and twig blight of azaleas and rhododendrons; it is a member of
Micromycetes (Pycnostysanus azaleae) phyt hort

budded: Grown from a bud grafted onto a desirable understock hort meth >>> budding

budding: A method of asexual reproduction in which a new individual is derived from an out-
growth (bud) that becomes detached from the body of the parent; in horticulture, a form of
grafting in which a single vegetative bud is taken from one plant and inserted into stem tis-
sue of another plant so that the two will grow together; the inserted bud develops into a new
shoot; in microbiology, among fungi, budding is characteristic of the yeast Saccharomyces
cerevisiae meth hort bio

budding strip: A strip of rubber or other material used to hold grafts meth hort

budding union: >>> bud union

bud dormancy: >>> dormancy
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bud eye: A dormant bud in the axil of a leaf; used to propagate through bud-grafting meth hort

bud graft: Used to asexually propagate stone fruit (peaches, plums, etc.) and many other plants;
this method has the advantage of using very little scion material (one bud), and survival
is usually higher than with other grafting methods; a disadvantage is that it must be done
during a brief period in the spring when the bark slips; to make this graft, a chip of wood
containing a leaf with its axillary bud is removed; then a “T” cut is made in the stock
and the leaf blade is clipped off; just the petiole (leaf stalk) is left; it is stubbed to serve
as a convenient handle for manipulating the chip; then the wood adhering to the bark of
the chip is removed; the cut areas should not be touched with the fingers; a knife point is
used for that; the bark with its bud and petiole is inserted into the “T” cut; the whole is
wrapped with rubber budding tape or a suitable substitute; it is not necessary to use graft-
ing wax, nor is it necessary to remove the wood chip meth hort; the type of graft in which
a vegetative bud is removed from its parent plant and used as a scion to be grafted onto a
stock; the bud is normally removed with a portion of green bark, which is then inserted
under the green bark of the stock; this technique is widely used with fruit trees, such as
stone and pome fruits, and >>> citrus, as well as other trees such as rubber, in order to
grow a susceptible scion on a resistant rootstock; interspecific and intergeneric grafts are
often possible meth hort

bud imprint: The outline of the margins, teeth, or other features of one leaf impressed on another
leaf while the two leaves are pressed together in the bud, remaining as a permanent mark-
ing after the leaves become separated; this effect is particularly marked in certain species
of Agave but also in cabbages or even cereals bot

bud mutation: >>> bud sport

bud pollination: A procedure utilized in maintaining self-incompatible parent lines by self-pol-
lination; hybrid seed production in plant species with a sporophytic self-incompatibility
system is dependent upon the production of inbred lines homozygous for a self-incompat-
ibility allele S; in these species, a protein secretion covers the stigmatic surface just prior
to anthesis and acts as a barrier to penetration of the stigma by germinating pollen grains;
when buds are opened and the pollen applied before the protein barrier is formed, seed set
can be obtained (e.g., in rapeseed) meth >>> Figure 55

bud pruning: Removal of lateral buds from a stem to prevent them from developing into branches
hort fore

bud scale: A modified leaf, without lamina, protecting a bud bot

bud scar: A scar left on a shoot when the bud or bud scales drop meth hort

bud sport: A somatic mutation occurring in a bud of a plant; it results from local genetic altera-
tion and produces a permanent modification; it is usually retained by grafting; this sort of
mutation is often used in fruit tree breeding gene meth hort

bud union: The site of junction on a stem, usually swollen, where a graft bud has joined the stock
following the process of budding; frequently found at or near soil level bot hort

buffer: A solution mixed by a weak acid and a weak alkali; it prevents changes of the pH value;
therefore, it is a suitable medium for enzyme reactions chem prep

buffering gene(s): A complex of polygenes controlling the expression of a major gene and reduc-
ing the variability of its phenotype by toning down its reaction to environmental differ-
ences gene

bulb: An underground storage organ, comprising a short, flattened stem with roots on its lower
surface, and above its fleshy leaves or leaf base, surrounded by protective scale leaves; esti-
mated world production of flower bulbs is about 33,000 ha, mostly in the Netherlands, U.K.,
and France, and the genera Tulipa, Lilium, Narcissus, Gladiolus, Hyacinthus, Crocus, and
Iris (bulbous) bot

bulbil: A small, bulblike structure, usually formed in a leaf axil, that separates from the parent and
functions in vegetative reproduction bot >>> Figure 28
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bulbosum technique: >>> Hordeum bulbosum procedure

bulbous: Tuber-shaped; forming tubers bot

bulbous plant: >>> bulbous

bulb planter: A sharp-edged, tapered cylinder used to remove a plug of soil or sod in which a bulb
is placed; the plug is then returned to the hole in order to cover the bulb meth hort

bulgur (syn bulghur syn burghul syn bulgar): A cereal food made from several different >>>
wheat species, most often from >>> durum wheat; in the U.S. it is most often made from
white wheat; its use is most common in Middle Eastern cuisine, Iran, Turkey, Greece,
Armenia, and Bulgaria; in India it is called “lapsi” eco

bulk breeding: The growing of genetically diverse populations of self-pollinated crops in a bulk
plot with or without mass selection, generally followed by a single-plant selection; it is a
procedure for inbreeding a segregating population until the desired level of homozygos-
ity is achieved; the seeds to grow each generation are samples of those harvested from
plants of the previous generation; this method is usually used for the development of self-
pollinated crops; it is an easy way to maintain populations during inbreeding; natural
selection is permitted to occur, which can increase the frequency of desired genotypes
compared with an unselected population; it can be used in association with mass selection
with self-pollination; disadvantages are (1) plants of one generation are not all represented
by progeny in the next generation, (2) genotypic frequencies and genetic variability cannot
be clearly defined, and (3) natural selection may favor undesirable genotypes meth >>>
Figures 16, 51 >>> Table 24

bulk generation: In the breeding process, one or more generations in which plants of a genetically
diverse population of autogamous crops are grown in a bulk plot with or without mass
selection meth >>> bulk breeding >>> Figure 16 >>> Table 24

bulk population selection: Selection procedure in >>> self-pollinating crops; segregating popula-
tions are propagated as bulks until segregation has virtually ceased, at which time selec-
tion is initiated meth >>> Figure 16 >>> Table 24 >>> bulk breeding

bulk screening: A technique for obtaining a fair degree of homozygosity for the purposes of late
selection; a heterozygous population of an inbreeding species is multiplied for several gen-
erations in the field with minimal or zero selection in the early stages; such early selection
as does occur involves only single gene characters such as marker genes; however, >>>
single seed descent in a greenhouse is usually preferable, because it is faster meth

bulked segregant analysis (BSA): A rapid mapping strategy suitable for monogenic qualitative
traits, i.e., a technique used to identify genetic markers associated with a mutant pheno-
type; when DNA of a certain number of plants is bulked into one pool, all alleles must
be present; two bulked pools of segregants, differing for one trait, will differ only at the
locus harboring that trait; these two bulked samples can then be analyzed using tech-
niques such as >>> RAPD to detect similarities and differences in the various loci of the
genome; the two groups will have a random distribution of alleles in all loci of the genome
except for loci that are associated with the mutation; a consistent difference on a locus
between the two bulked samples likely means that the locus is associated with the muta-
tion of interest; this allows geneticists to discover genes conferring disease resistance or
susceptibility biot

bullet planting: Setting out young trees grown in bullet-shaped rigid plastic tubes, which are
injected into the ground by a spring-loaded gun, sometimes into prepared holes fore hort

bumblebee: Any of several large, hairy social bees of the family Apidae, sometimes utilized for
pollination of special crop plants; frequently, bumblebees are used for successful seed mul-
tiplication of legume and Brassica crops in greenhouses, especially of genebanks zoo seed

bumper mill: A machine designed to clean timothy seed by a continuous bumping action on
an inclined plane; the uncleaned seed is metered onto the plane, which is continuously
bumped by sets of knockers; the cylindrical timothy seeds are rolled into separate grooves
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while noncylindrical contaminants are jarred off the end of the inclined plane and sepa-
rated seed

bundle sheath: A layer of cells enclosing a vascular bundle in a leaf bot

bunker storing: >>> clamping

Bunsen burner: A hot-flame burner using a mixture of gas and air ignited at the top of a metal
tube; this device is used for sterilizing tools and container openings during aseptic transfer
in vitro experiments; after R. W. BUNSEN (1811-1899) prep

bund: A low earth bank to retain irrigation water on a field, i.e., a field or section of a field is
bunded agr meth

bundle sheath cell(s): Cells forming a sheath around a vascular bundle (>>> vein) of >>> vascular
plants; in >>> C4 plants these cells become highly specialized for part of C4 photosynthe-
sis bot phys >>> photosynthesis

bunt: Stinking smut; a seed-borne disease of grasses caused by Tilletia spp.; the grain is replaced
by masses of fungal spores that have a characteristic fishy smell phy?

bur: The rough, prickly covering of the seeds of certain plants (e.g., chestnut) bot

burl: A woodknob (bulge, >>> bulb) on a stem, branches, or roots of broad-leaved and, less
frequently, conifer tree species; it irregularly appears in places of abundant development
of shoots and growth of tightly located dormant and accessory buds; it results from the
entwined growth of a cluster of adventitious buds and has contorted grain; the growth rate
of the burls’ timber is 1.5-3 times higher than that of the normal timber; a burl is often
formed on walnut, birch, black poplar, and white maple fore

burlap: A loosely woven fabric made of jute or hemp; used to protect newly seeded lawns from
wind, water, and birds meth agr hort

burr: Prickly, spiny, or hooked fruit; sometimes, woody outgrowth on the trunk of the trees bot fore

bursiculate: Baglike bot

bushel: An English imperial measure of dry volume of a container or basket used to measure such
a volume, typically used to measure dry goods such as grain or fruit; such a cylindrical
container would be 45 cm in diameter and 20 cm deep; a bushel is equal to 4 pecks or 8 gal-
lons (2,150.42 cubic inches or 36.368 liters); a bushel of wheat and soybeans each weighs
~60 pounds; a bushel of maize, rye, grain sorghum, and linseed each weighs ~56 pounds;
a bushel of barley, buckwheat, and apples each weighs ~48 pounds agr

bushy grasses: Grasses forming tufts bot

button: The small heads of broccoli or cabbage that form as a result of seedlings being exposed to
freezing temperatures hort

buttress root: Swollen or fluted tree trunk that aids stability in shallow rooting conditions fore

butyrous: Butter-like bot

C

C: >>> cytosine

C1, C2, C3...: The first, second, and third “generations” and/or cycles of vegetative propagation
meth

CA: >>> combining ability

CAAS: >>> Chinese Academy of Agricultural Science

CAAT box: >>> CAT box

“Cabernet Sauvignon™: The principal grape cultivar of Bordeaux, France, producing the red wine
known as “claret” in England hort

caco-2 test: Caco-2 cell line is an immortalized line of heterogeneous human epithelial colorectal
adenocarcinoma cells, developed by the Sloan-Kettering Institute for Cancer Research,
U.S., through research conducted by Jorgen FOGH; these cells are very similar to noncan-
cerous epithelial cells between the passage of 6-35 before losing the ability to differentiate;
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it became widely used with in vitro assays to predict the absorption rate of candidate drug
compounds across the intestinal epithelial cell barrier; the assay requires that drug absorp-
tion rates be determined 21 days after caco-2 cell seeding to allow for monolayer formation
and cell differentiation biot

cactus Greek: kaktos; a prickly plant, e.g., Spanish artichoke from Sicily; in general, a spiny,
succulent, dicotyledonous plant of the family Cactaceae native mainly to arid regions of
North and South America, although some species are rainforest epiphytes; the fleshy stems
and branches are characteristically furnished with tufts of hairs or spines coming from a
common areole, a structure unique to this family; a few species of cacti have leaves; in the
majority of species, >>> photosynthesis is carried out on the green surface of enlarged
stems that also serve as water storage organs bot tax

cadang-cadang disease (of coconuts): A lethal disease in the Philippines, caused by a viroid; this
disease should be considered a grave phytosanitary risk in all other coconut areas phyt

cadastral gene: A plant gene that controls the expression of floral homeotic genes biot

cadastre: An official register of the ownership, extent, and value of real property in a given area;
used as a basis of land taxation agr

cadmium (Cd): A toxic heavy metal that occurs naturally in soils; durum wheat is known to
accumulate generally more Cd than other cereal crops; the uptake of Cd in durum wheat
is governed by the gene Cdul, which co-segregates with several DNA markers, such as the
co-dominant marker usw47 and the dominant marker ScOPC20 phys

caduceus: Plant parts that fall off early or prematurely bot

caespitose (cespitose): Tufted; several or many stems in a close tuft bot

CAF1: >>> chromatin assembly factor 1

caffeine: A white, crystalline, bitter alkaloid, C¢H,,N,O,, usually derived from coffee or tea; it can
be an efficient poison against garden snails; as spray applied to the leaves with a concen-
tration of 0.01% it prevents snail attacks; concentrations between 1 and 2% are even lethal
chem phys phyt

caging: If safe isolation distances are not available and time isolation is not suited to the plant in
order to prevent cross pollination, caging or bagging techniques are used to insure against
crossing; in caging, plants are protected by cages covered with mesh or fabric; the weave
of the covering must be small enough to prevent passage of insects or pollen (depending
on whether the plant is insect- or wind-pollinated); bags over individual flowers or flower
heads can be used for self- or wind-pollinating plants; in this case, the bags simply act as
tiny “cages” meth

Cajal body (CB): A nuclear structure that is found in both plants and animals; it contains compo-
nents of at least three RNA-processing pathways biot

calceolate: Shoe-like in form bot

calcicole: A plant that grows best in calcium-rich soils bot agr

calcicolous plant: >>> calcicole

calciphobe: Reduced growth on calcium-rich soils bot

calciphyte: >>> calcicole

calcium (Ca): A silver-white bivalent metal, combined in limestone or chalk chem

calcium deficiency: Condition which describes a plant that is not getting enough calcium; among
other things, a deficiency of calcium can cause the leaves to pale and become deformed or
twisted phys agr

caliche: A zone near the soil surface that is more or less cemented by secondary carbonates of
calcium or magnesium precipitated from the soil solution; it may occur as a soft, thin soil
horizon, a hard, thick bed, or a layer exposed by erosion agr

calicle: >>> callycle

caliper: An instrument to measure diameters of trees or logs fore >>> hypsometer

callogenesis: >>> callus
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callose: Hard or thick and sometimes rough organic matter bot

callus (calli pl): Tissue that forms over a wound or that develops from actively dividing plant tissue
in a tissue culture; usually a disorganized mass of undifferentiated cells biot; in botany, the
thickened part of the base of, e.g., oat grain bot >>> Figure 58

callus culture: The in vitro culture of callus, often as the first stage in the regeneration of whole
plants in culture biot >>> tissue culture >>> Figures 57, 58

callus induction: Undifferentiated plant tissue is produced at wound edges; callus can also be
induced and grown in vitro by varying the ratio of hormones (e.g., auxin and cytokinin) in
the growth medium biot >>> Figures 57, 58

callycle: A protective structure around a flower formed collectively by the sepals bot

Calvin cycle: The second stage in the process of >>> photosynthesis (it is also called the CALVIN-
BENSON cycle or the carbon fixation cycle); in the CALVIN cycle, carbon molecules from
carbon dioxide, CO,, are fixed into the sugar glucose, (C;H;,0,) (in six repeats of the
cycle); it takes place in the stroma of eukaryotic chloroplasts; the major enzyme that medi-
ates the CALVIN cycle is rubisco (ribulose-1-5-biphosphate carboxylase); the CALVIN
cycle was first investigated in the late 1940s and early 1950s by the Nobel Prize-winning
chemist Melvin CALVIN (1911-1997) chem phys

calycular: Cuplike bot

calypter: >>> calyptra

calyptra: A cap or hood covering a flower or fruit; in mosses and liverworts, a thin hood fitting over
the top of the spore >>> capsule bot >>> root cap

calyx (calyces pl): The outer part of a flower; all the sepals of a flower bot

CAM: >>> crassulacean acid metabolism

cambium: In the stem and roots of vascular plants, a single layer of cells lying between the xylem
and phloem bot

camerate: Chamberlike bot

campanulate: Bell-like in form bot

campylotropous: Form of ovule in which the micropile and chalaza are laterally placed to the
placenta bot

Canada balsam: Resin distilled from the bark of Abies balsamea (balsam fir) and other similar
species; used in cytology for mounting (e.g., chromosome spreads) cyfo micr

candidate gene: A gene whose function suggests that it may be involved in the genetic variation
observed for a particular trait (phenotype, disease, or condition), e.g., the gene for growth
hormone is a candidate gene for straw length in cereals or dry matter production; candidate
genes can be divided into two categories: positional and functional; a positional candi-
date gene is one that might be associated with a trait, based on the location of a gene on
a chromosome; a functional gene is one whose function has something in common with
the trait under investigation; positional candidate genes are identified through QTL- and
map-based cloning approaches, whereas functional genomics approaches, such as tran-
scriptomics and expression genetics, provide the set of functional candidate genes gene
meth biot >>> QTL mapping >>> Figure 43 >>> Table 58

candidate-gene strategy: An experimental approach in which knowledge of the biochemistry and/
or physiology of a trait is used to draw up a list of genes whose protein products could be
involved in the trait biot >>> Figure 43

candidate population: In forestry, trees, which are planted to serve as a base for forward selection
or in some way selected from that for further studies; for example, selected phenotypic
selections may serve as a candidate population, which is subject to further progeny testing
before reselection to the breeding population; the genotypes taken into consideration for
the breeding population meth fore >>> Figure 51

candidate single nucleotide polymorphism: Any single nucleotide polymorphism in an exon of
a gene that can be expected to have an impact on the function of the encoded protein biot
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>>> causative single nucleotide polymorphism >>> clone overlap single nucleotide poly-
morphism >>> coding single nucleotide polymorphism >>> SNP

candidate SNP: >>> candidate single nucleotide polymorphism

candidate tree: A tree that has been tentatively selected for inclusion in a breeding program, but
has not yet been measured or compared with surrounding trees meth fore

candidate variety: Breeding strains, lines, or hybrids of high grade that by a breeder or institution
are announced for official national (and international) performance testing in order to be
released as a certified variety seed

candle: The new shoot growth on needled evergreens before the needles expand hort fore

cane: A long and slender, jointed, rigid, woody stem that is hollow or pithy (e.g., in grasses, palms,
rattan, bamboo, or sugarcane) bot; in viticulture, a mature, woody, brown shoot as it devel-
ops after leaf fall; canes were last year’s fruiting or renewal shoots; the buds on the canes
will produce this season’s fruiting shoots hort

canescent: Densely covered with grayish or whitish, short, soft hairs bot

cane sugar: >>> saccharose

canker: A plant disease in which there is sharply limited necrosis of the cortical tissue (e.g., in
apple); in rape, it causes leaf spotting over winter and cankers on the stem later; the lat-
ter are the more serious and appear after flowering caused by Leptosphaeria maculans,
asexual stage Phoma lingam phyt; sharply defined dead area of tissue on stem phyt >>>
Figure 62

cannabinol (THC): >>> hemp

Canola™: A type of rapeseed variety (Brassica napus, B. rapa, and B. juncea) that has been devel-
oped and grown in Canada; name after the “Canadian-Oil-Low-Acid” breeding program:;
Canola™ is a registered trademark, corresponding to specified low contents in erucic acid
in oil and in glucosinolates in meals equivalent to double “0” in the European Union stan-
dard; it was initially obtained by conventional breeding, but in recent years herbicide-
tolerant varieties have been developed agr

canonical self-incompatibility: A form of self-incompatibility characterized by full expression in
very reproductive phase gene bot

canopy: The vertical projection downward of the aerial portion of plants, usually expressed as
percent of ground so occupied bot meth

canopy temperature depression (CTD): The cooling effect exhibited by a leaf as transpiration
occurs; it gives an indirect estimate of stomatal conductance, and is a highly integrative
trait being affected by several major physiological processes including photosynthetic
metabolism, evapo-transpiration, and plant nutrition; it has potential for complementing
early generation phenotypic selection in plants phys

cantharophily: Pollination by beetles bot

cap: A chemical modification that is added to the 5" end of a eukaryotic mRNA molecule during
post-transcriptional processing of the primary transcript; it is introduced by linking the
terminal phosphate of 5" GTP to the terminal base of the mRNA; the added G is methyl-
ated, giving a structure of the form 7MeGS5'ppp5'Np biot >>> cap site

Cape St. Paul wilt disease: The Ghanaian form of lethal yellowing disease (LYD) of coconut,
caused by a phytoplasma and has been active in Ghana since 1932 phyt >>> Figure 62

capillarity: The process by which moisture moves in any direction through the fine pores and as
films around particles agr

capillarity moisture: The amount of water that is capable of movement after the soil has drained;
it is held by adhesion and surface tension as films around particles and in the finer pore
spaces agr

capillary: Very slender or hair-like bot

capillary action: It is the movement of water as it is pulled upwards through tubes (xylem) within
a plant’s roots, stems, and leaves; the water (containing minerals and dissolved nutrients)
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is driven against gravity by adhesion of the water molecules (they stick to the sides of the
tubes), cohesion of those molecules (the water molecules sticking together), and surface
tension (the forces of the molecules on surface of the upward-moving water) phys

capillary electrophoresis: Biochemical technique to separate DNA fragments in an electric field,
carried out within narrow tubes (capillaries) meth chem

capillary matting: A material used to promote the process of capillary action for the purpose of
providing plants with the correct amount of water; self-watering devices which use capil-
lary matting, for example, include the Watermaid meth phys hort

capitate: In a globular cluster or head bot

capitellate: Possessing a minute swelling at the apex bot

capitulum: Flower head; an aggregation of flowers on a flat platform and edged by bracts bot

cappiliform: Hair-like bot

capping: Modification of the 5" end of RNA, which has consequences for translation efficiency
biot; in plant propagation, a hardened layer of surface soil sometimes caused by top-water-
ing; capping can impede the proper distribution of water through the soil agr hort phys

CAPS: >>> cleaved amplified polymorphic sequences

capsid: Protein coat that encloses DNA or RNA molecules of bacteriophage or virus biot

cap site: The probable transcription initiation site of a eukaryotic gene; the primary transcripts of
most eukaryotic mRNAs have an adenine (A) in the first position and the cap is added 5’ to
it gene biot >>> cap >>> Table 38

capsular fruit: >>> capsule

capsule: A dehiscent fruit with a dry >>> pericarp usually containing many seeds; it is composed
of more than one >>> carpel (e.g., Brazil nut); in moss or liverwort, the spore-bearing
structure bot

capture probe: Phage or antibody probes that bind proteins in a sample such that their relative
expression levels can be detected biot

carbohydrate: An organic compound based on the general formula C,(H,0),; the dominating
substances of the cell sap are soluble carbohydrates; they occur as disaccharides, such as
saccharose and maltose, or as monosaccharides, such as glucose and fructose; the simplest
carbohydrates are the sugars (saccharides), including glucose and sucrose; polysaccharides
are carbohydrates of much greater m.w. and complexity; examples are starch, which serves
as an energy store in plant seeds and tubers; cellulose and lignin that form the cell walls
and woody tissue of plants; glycogen, etc. chem phys >>> Table 16

carbonate: A salt or ester of carbonic acid chem

carbon cycle: The biological cycle by which atmospheric carbon dioxide is converted to carbohy-
drates by plants and other >>> photosynthesizers, consumed and metabolized by organ-
isms, and returned to the atmosphere through respiration or decomposition phys

carbon dioxide: A gaseous compound that is formed when carbon combines with oxygen chem
phys

carbon intensity: The quantity of greenhouse gas emission, assessed as CO, equivalents, attribut-
able to one ton of crop produce phys

carboxyl group: The univalent group COOH, characteristic of organic acids chem phys

carboxylase: Any of the class of enzymes that catalyze the release of carbon dioxide from the
carboxyl group of certain organic acids phys

carboxylation: Introduction of a carboxyl group into an organic compound phys

carcinogen: An agent or substance that causes cancer bio

carded: A yarn preparation; during the carding process raw cotton is separated, opened, cleaned,
and made into sliver agr

carding: The process of untangling and partially straightening fibers by passing them between two
closely spaced surfaces meth agr

carinate: Keeled, boat-like bot
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carmine: Used for preparation of carminic acid; this is a red dye used for coloring or staining
chromosomes and other cytological material; carmine is prepared from cochineal meth
cyto >>> cochineal

carmine staining: >>> aceto-carmine staining

Carnoy’s fixative A fixator solution, which consists of six parts ethanol, three parts chloroform: one
part acetic acid; used in chromosome analysis micr cyto

carotene: A compound of carbon and hydrogen that occurs in plants; it is a precursor of vitamin
A; its reddish-orange plastid pigment is involved in light reactions in >>> photosynthesis
chem phys

carotenoid: Red to yellow pigments responsible for the characteristic color of many plant organs
or fruits, such as tomatoes, carrots, etc.; oxidation products of carotene are called xantho-
phylls; carotenoids serve as light-harvesting molecules in photosynthetic assemblies and
also play a role in protecting prokaryotes from the deleterious effects of light phys chem

carotin: >>> carotene

carpel: One of the female reproductive organs of the flower, comprising an ovary and usually with
a terminal style tipped by the stigma bot >>> Figure 35

carrier: Typically, an individual that has one recessive mutant allele for some defective condition
that is “masked” by a dominant normal allele at the same locus, i.e., an individual that is
heterozygous for a recessive harmful allele and a dominant normal allele; the phenotype is
normal, but the individual passes the defective (recessive) allele to half of its offspring gene

carrier DNA: DNA of undefined sequence content, which is added to the transforming (plas-
mid) DNA used in physical DNA-transfer procedures; this additional DNA increases the
efficiency of transformation in electroporation and chemically mediated DNA-delivery
systems biot

carrying capacity: The density of a density-regulated population at equilibrium gene

Cartagena Protocol on Biosafety: The first international treaty dealing with the movement of
genetically modified organisms (GMOs) across country borders; the protocol was drawn
up under the Convention of Biological Diversity and came into force in September 2003;
more than 100 countries have ratified the agreement; although the biosafety protocol was
pushed for by the South and drafted as a promise of legal protection against the introduc-
tion of GMOs, the weakness of its provisions means that the protocol and the national
biosafety laws following its introduction are being steadily turned into tools to facilitate
the introduction of GMOs biot

cartenoid: A yellow, orange, red, or brown pigment that is located in the chloroplast and chromo-
plast of plants; it acts as a >>> photosynthetic accessory pigment bot

cartilaginous: Firm and tough, but flexible; like cartilage bot

caruncle: A reduced aril in the form of a fleshy, often waxy or oily outgrowth near the hilum of
some seeds bot

caryophyllaceous: Refers to petals that have a long claw at the base bot

caryopsis (caryopses pl): The single-seeded, dry, and nutlike fruit of the grasses in which the
mature ovary wall (pericarp) and the seed coat (testa) are fused (e.g., in cereals as wheat,
rye, or barley) bot

casein: A protein precipitated from milk; sometimes used for in vitro techniques chem biot

cash crops: A readily salable crop that is grown and gathered for the market (as vegetables or cot-
ton, tobacco, coffee, sisal, etc.) agr >>> truck crop

Casparian strip: A band-like wall formation within primary walls that contains suberin and lig-
nin; typical of endodermal cells, in which it occurs in radial and transverse anticlinal walls
bot

cassava root rot disease: An increasing problem in Africa, particularly in the sub-Saharan
region where yield losses of about 80% have been recorded and where cassava accounts
for approximately one-third of the total staple food production; this disease is caused by
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different root rot fungi (Botryodiplodia theobromae, Nattrassia mangiferae, and Fusarium
ssp.) phyt >>> Figure 62

cassette mutagenesis: A procedure in which >>> mutations or alterations of individual >>> DNA
>>> codons are systematically induced in order to determine the effect of those altera-
tions on protein folding or function; a cloned gene is mutated by synthesis of short seg-
ments of the gene with random base substitutions, insertion of these altered polynucleotide
sequences into the gene and then transformation of cells with the mutated gene; cells that
contain a functional protein are selected and the protein (or gene) is examined to identify
the successful mutation; testing of many such short segments until the entire structural
gene is examined maps the areas of tolerance and of sensitivity of the gene product to
substitutions biot meth >>> TAL effector nuclease

castrate: >>> emasculate

CAT: >>> chloramphenicol acetyl transferase

catabolic: Pertaining to an enzymatic reaction leading to the breakdown of a complex biological
molecule into less complex components, which may either yield energy in the form of >>>
ATP or be used in subsequent anabolic reactions chem phys

catalase: An enzyme that catalyzes the degradation of hydrogen peroxide to water and the oxida-
tion by hydrogen peroxide of alcohols to aldehydes during seed germination phys

catalyst: A substance that initiates or accelerates a chemical reaction without apparent change in
its own physical or chemical properties chem

catalyze: To induce or accelerate a chemical reaction by a substance that remains unchanged in the
process chem phys

cataphyll: In cycads, a scale-like modified leaf that protects the developing true leaves bot

cataphyllary leaf: >>> cataphyll

catapult fruits: Those fruits that discharge their seeds forcefully bor >>> ballistic fruits

CAT box: A conserved nucleotide sequence within the promoter region of numerous eukaryotic
structural genes gene biot

catch crop: A method of increasing agricultural or horticultural productivity by filling in the
empty spaces; for example, it is created when slower-growing vegetables are harvested
with fast-growing crops; in general, a short-duration crop grown in between two main
crops in a rotation to maximize cropping intensity, e.g., summer >>> greengram grown
in between two main cereal crops (Wheat—greengram—maize); usually grown without any
extra nutrient application and expected to feed on the residues of nutrients applied to the
main crops agr >>> stubble crop >>> underplant crop

catechin: A polyphenolic antioxidant plant metabolite; sometimes refers to the related family of
flavonoids and the subgroup flavan-3-ols (flavanols); the term “bioflavonoid” was first used
to describe the flavonols, but as an imprecise term has been loosely applied to the larger
family of flavonoids, including also the polymeric hydroxyl — only containing flavan-3-ols;
catechins are abundant in >>> teas (Camellia sinensis) as well as in some >>> cocoas
(Theobroma cacao); the name of the catechin chemical family derives from “catechu”
which is the juice or boiled extract of Mimosa catechu (Acacia catechu) phys chem

catenation: The formation of rings or chains by chromosomes at diakinesis cyto

caterpillar: Larva of a moth, butterfly, or sawfly phyt

cat gene (CAT): Chloramphenicol acetyl-transferase gene (and protein); it is used as a selec-
tive marker for cloning vectors and as a reporter gene biot >>> chloramphenicol
acetyl-transferase

cation: A positively charged ion in solution phy chem

cation exchange: The exchange between cations in solution and another cation held on the exchange
sites of minerals and organic matter chem agr

catkin: A pendulous spike, usually of simple, unisexual flowers bot

caudate: Having a tail bot
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caudex: A persistently enlarged, woody base of the stem or trunk (located just below the ground)
on some plants used for water storage; many desert plants have a caudex, an adaptation to
dry conditions; some palms, cycads, and succulents have a caudex bot

caudiciform: Having a caudex >>> caudex

caudicle: An extension of tissue derived from the anther and connected to pollinia (e.g., in orchids)
bot hort

caulescent: Becoming stalked, having a stem bot

cauliflorous: Borne on the trunk bot

cauliflory: >>> cauliflorous

cauliflower mosaic virus (CaMV): A virus that infects caulifiower and other Cruciferae; it is
transmitted by insects; the genome size is about 8 kb; it consists of double-stranded DNA
with some single-stranded segments; in molecular genetics, it is used as a vector for trans-
formation experiments phyt gene biot

cauliflower mosaic virus 35S promoter (CaMV 35S): A promoter (specific sequence of DNA)
that is often utilized in genetic engineering to control expression of inserted gene; in other
words, synthesis of desired protein in a plant biot

cauline leaf: A leaf formed on the florescence stem of a rosette plant (e.g., in >>> thale cress) bot

caulocarpous: Bearing fruits on the stalk or trunk bot

caulogenesis: Shoot formation or stem organogenesis bot; as de novo shoot development from cal-
lus biot >>> Figure 58

causal agent: An organism or agent that incites and governs disease or injury phyt

causative single nucleotide polymorphism: Any single nucleotide polymorphism that is in link-
age disequilibrium to a disease phenotype and therefore a responsible candidate for the
disease biot >>> candidate single nucleotide polymorphism clone overlap single nucleo-
tide polymorphism >>> coding single nucleotide polymorphism >>> SNP

causative SNP: >>> causative single nucleotide polymorphism

cavitation: Spontaneous occurrence of a vapor phase in a liquid under tension; it occurs in the
xylem of plants that are under moderate to severe water-deficit stress phys

cavity: A tunnel left inside the maize stalk, for example, from a European corn borer feeding, or a
hole or hollow area, especially inside a tree phyt

C banding: A cytological staining technique for chromosomes that labels regions around the cen-
tromere with Giemsa stain; usually a bandlike and darkly stained structure appears, which
consists of heterochromatin; the technique is intensively used in chromosome identifica-
tion and genome characterization, including structural changes and polymorphisms cyto
meth >>> banding >>> Giemsa staining >>> Table 43

CBF/DREB transcription factor(s): CCAAT-binding factor (CBF) and >>> dehydration respon-
sive element binding (DREB) are a group of plant >>> transcription factors that activate
expression of genes in response to >>> abiotic stress; the products of the expressed genes
act to alleviate the effects of the stress phys

CBP: >>> CHORLEYWOOD baking process

CCC: >>> chlorocholine chloride

cccDNA: Covalently closed circles of DNA; it does not show nicks; only cccDNA can be super-
coiled biot

14C dating: >>> radiocarbon dating

c¢DNA: >>> complementary DNA

c¢DNA cloning: A method of cloning the coding sequence of a gene, starting with the >>> mRNA
transcript; it is normally used to clone a DNA copy of a eukaryotic mRNA biot

c¢DNA library: A collection of >>> cDNA clones that were generated in vitro from the mRNA
sequences isolated from an organism, a specific tissue, cell type, or population of an organ-
ism biot meth
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cecidium (cecidia pl) A plant gall generally caused by an insect but sometimes by a fungus phyt
>>> www.pflanzengallen.de

cefotaxime (sodium, C,(H;;N;O,S,): A third-generation cephalosporin antibiotic and selective
antibiotic used in DNA transformation studies; like other third-generation cephalosporins,
it has broad-spectrum activity against Gram-positive and Gram-negative bacteria; it inhib-
its bacterial cell wall synthesis by binding to one or more of the penicillin-binding proteins
which in turn inhibits the final transpeptidation step of peptidoglycan synthesis in bacterial
cell walls, thus inhibiting cell wall biosynthesis; bacteria eventually lyse due to ongoing
activity of cell wall autolytic enzymes (autolysins and murein hydrolases) while cell wall
assembly is arrested; in many life science laboratories, the in vitro culturing of bacterial,
plant, and animal cells is a routine task; antibiotics can be used to ensure successful growth
of cells by eliminating unwanted bacterial strains and fungi, while maintaining the health
and vitality of the desired cells chem biot

c-effects: Non-genetic causes of variation, for example, maternal or cloning effects; initially “c”
meant “common’” effects stat

cell: The basic structural and functional unit of a plant; it is a system surrounded by membranes and
is compartmentalized into specific functional areas and/or organelles with special tasks bot

cell adhesion: The contact between cells that is involved in cell aggregation and intercellular com-
munication cyto

cell culture: The growing of dispersed cells in vitro derived from multicellular tissue, organs, or
organisms biot >>> biotechnology

cell cycle: The sequence of events that occurs between the formation of a cell and its division into
daughter cells; it is conventionally divided into GO, Gl, (G standing for gap), S (synthesis
phase during which the DNA is replicated), G2, and M (mitosis) cyfo

cell division: The reproduction of a cell by karyogenesis and cytogenesis bot

cell envelope: The different surface components of the cell that are present outside the cytoplasmic
membrane bot

cell furrow: The wall formed between the two daughter nuclei at the end of telophase cyto

cell fusion: Fusion of two previously separate cells, occurs naturally in fertilization; it can be
induced artificially by the use of fusogens such as polyethylene glycol; fusion may be
restricted to cytoplasm, nuclei may fuse as well; a cell formed by the fusion of dissimilar
cells is referred to as a heterokaryon bio biot >>> biotechnology

cell generation time: The time span between consecutive divisions of a cell cyfo >>> cell cycle

cell heredity: Inheritance of a cellular level gene

cell hybridization: The fusion of a somatic cell in vitro and formation of viable cell hybrids biot
>>> cell fusion

cell line: A population of cells that derives from a primary cell culture cyto biot

cell manipulation: >>> biotechnology

cell membrane: A component of the cell surface with a discrete structure and function bot

cell nucleus: >>> nucleus

cellome: The entire complement of molecules and their interactions within a cell; it is the informa-
tion held within the cellome that defines the temporal and spatial interactions of cellular
components, and thus normal and abnormal functions; the knowledge base of the cellome
is built by connecting layers of these interactions into the pathways and networks that gov-
ern all aspects of cellular life cyfo biot

cell plate: The structure formed between daughter nuclei after karyokinesis cyfo

cell population: A group of cells that is static (without mitotic activity), expanding (showing scat-
tered mitosis), or renewing (in which mitosis is abundant) bot

cell proliferation: The increase in cell number as a result of cell division; the accurate assessment
of cell proliferation is useful in many biological assays and is a key readout in a wide range
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of pharmacological and regulatory studies; observations by HOWARD and PELC led to
the introduction of the concept of the cell cycle and its subdivision into several phases;
DNA synthesis (>>> replication) and doubling of the genome take place during the >>>
S phase; this is preceded by a period of variable duration known as the rst >>> gap phase
(Gl1), which separates the S phase from the previous mitosis (>>> M phase); the S phase
is followed by a period of apparent inactivity known as the second gap phase (G2), which
comes before the next mitosis; >>> interphase comprises successive Gl1, S, and G2 phases,
and forms the largest part of the cell cycle; for a typical DNA histogram one peak repre-
sents the G1 and another (with twice the value) represents the G2/M phase of the cell cycle;
S phase cells are spread between the two peaks cyto

cell recognition: The mutual recognition of cells due to antigen—antibody or enzyme—substrate
reactions phys

cell sap: The interorganelle fluid of the cell bot

cell selection: Selection within a population of genetically different cells in vitro by different
means and different approaches biot

cell sorting: A procedure that uses a mechanical device in order to separate mixtures of cells by
their size, DNA content, etc. cyfo meth >>> sorting

cell strain: A population of cells derived either from a primary culture or from a single cell biot

cell surface: The multicomponent structure surrounding a cell bot

cell suspension: Cells and small aggregates of cells suspended in a liquid medium, often used to
describe suspension cultures, of single cells or cell aggregates biot

cell synchrony: When a population of cells proceeds through the stages of cell cycle with syn-
chrony (i.e., it divides at one time) biot phys cyto

cell tetrad: >>> tetrad

cell transformation: A stable heritable alteration in the phenotype of a cell, usually brought about
by viral or bacterial infection, but also by experimental means biot

cell tray: >>> growing tray

cellular differentiation: The transformation of apparently identical cells, arising from a com-
mon progenitor cell, into diverse cell types with different biochemical, physiological, and
structural specializations; in plants, cell differentiation is frequently reversible, particu-
larly when plant tissue is excised and maintained in culture; such differentiated cells can
reinitiate cell division and, given appropriate nutrients and hormones, even regenerate
whole plants; differentiated cells, with some exceptions, retain all the genetic information
(encoded in DNA) required for the development of a complete plant, a property called >>>
totipotency; this is because most cells differentiate by regulating gene expression, not by
altering their genome; exceptions to this include cells that lose their nuclei (phloem sieve
tube cells or xylem tracheids) phys

cellular endosperm: A type of endosperm in which the early development is characterized by cell
wall formation accompanying each nuclear division bot

cellular pathways: About 20 um between the cell membrane and the genetic material in the cell
nucleus is the space of the molecules of signal transduction, of the intricate and multifac-
eted redundancy of the pathways that take signals from the membrane and convert them
into the exquisitely selective control of our genes; within these pathways, the regulation of
gene transcription is carried out by a multitude of hormones and growth factors phys

cellular respiration: A process in which energy is produced from various molecules (like glucose),
producing ATP (>>> adenosine triphosphate); during cellular respiration, oxygen is used
and carbon dioxide is produced; cellular respiration occurs in the mitochondria of eukary-
otes, and in the cytoplasm of prokaryotes phys

cellulase: Anenzyme that digests cellulose; sometimes used for maceration of plant tissue in order
to improve spreading of chromosomes phys micr cyto
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cellulose: A long-chain complex carbohydrate compound (polysaccharide); it is the chief substance
forming cell walls and the woody parts of a plant bot

cell wall: The steadfast external coat that surrounds the cell bot

cenospecies: A closely related independent species, capable of interbreeding and thereby gene
exchange bot

census number: The actual counted number meth

center of diversity: A geographical location or local region where a particular taxon exhibits
greater genetic diversity than it does anywhere else; N. I. VAVILOV developed this con-
cept; he considered that the centers of diversity are also the centers of origin of a crop
species; but the centers of diversity and the center of origin have subsequently been found
to be distinct phenomena; the global centers of origin of crop plants and/or centers of
diversity are summarized as follows (1) China (mountains of Central and Western China
and adjoining areas): soybean, Brassica spp., radish, poppy, millets, buckwheat, fruit
trees, mulberry, naked oat, naked barley; (2) India and Indo-Malaya (India [without the
Northwest], Burma, Indochina, Malaysia): rice, sugarcane, banana, cocos palm, pepper,
jute; (3) Central Asia (northwest India, Pakistan, Afghanistan, Tadzhikistan, Tienshan,
Uzbekistan): bread wheat, broad bean, pea, lentil, carrot, onion, grape, spinach, apricot; (4)
West Asia (Transcaucasia region, Iran, Turkmenistan, Asia Minor): emmer wheat, einkorn
wheat, rye oats, barley, vetches, alfalfa, clovers, plums, pea, lentil, fig; (5) Mediterranean
coastal and adjacent regions (regions surrounding Mediterranean Sea): vegetables, rape,
lupines, beets, clovers, pea, lentil, flax, olive, broad bean, seradella; (6) South Mexico—
Central America (South Mexico, Central America, Antilles): maize, Phaseolus beans,
sweet pepper, sweet potato, cotton, sisal, cacao, tomato, cucumber, pumpkins; (7) South
America (Peru, Chile, Bolivia, parts of Brazil): maize, potato, tomato, cotton, peanuts,
bananas, tobacco, rubber tree; (8) North America: lupines, grape, strawberry, sunflower;
(9) East Africa: coffee, ricinus, sorghum millet, emmer wheat, barley, linseed gene tax evol
>>> center of origin >>> center of domestication

center of domestication: The area believed to be that in which a particular crop species was first
cultivated gene >>> center of diversity

center of origin: An area from which a given taxonomic group of plants has originated and spread
and/or where wild-type species are found in greatest genetic variation; the theory was first
published by V. I. VAVILOV in 1922 gene >>> center of diversity >>> Table 17

center pivot irrigation: A method of agricultural irrigation using a long, wheeled arm with many
nozzles that pivots about the center of a circle; used primarily in arid regions agr meth

centgener method: One of the earliest established pure-line systems of plant breeding based on
100 selected plants meth

centimorgan: Equals 1% crossing-over gene >>> MORGAN unit

central axis: The main axis of the inflorescence bot

central cell: The largest cell in the center of the embryo sac surrounding the egg apparatus at the
micropylar end bot

central dogma: Refers to F. CRICK’s seminal concept that in nature genetic information goes from
DNA to RNA to protein, i.e., the basic concept that in the nature genetic information gen-
erally only can flow from DNA to RNA; however, it is now known that information con-
tained in RNA molecules of certain viruses (retroviruses) can also flow back to DNA gene

central groove: A longitudinal depression in the sides of the pedicels of some species bot

central mother cell: A large, vacuolated subsurface cell in a shoot apical meristem bot biot

central nervure: >>> mid rip

central spine(s): >>> spine

centric: Chromosomes having a centromere, as opposed to acentric (having no centromere) cyfo
>>> Figure 11
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centric constriction: The visible bight along a chromosome that bears the centromere cyfo >>>
Figure 11

centric fission: A chromosomal structural change that results in two acrocentric or telocentric
chromosomes from one metacentric chromosome; as opposed to centric fusion cyto >>>
Robertsonian translocation >>> Figure 37

centric fusion: The whole-arm fusion of chromosomes by the joining together of two telocentric
chromosomes to form one chromosome cyfo >>> Robertsonian translocation >>> Figure 37

centric region: The region where the centromere is placed cyfo >>> Figure 11

centrifugal divider: A seed separator whose mode of operation is based on centrifugal forces seed

centrifugal spreader: An applicator from which dry particulate material is broadcast as it drops
onto a spinning disk or blade beneath the hopper agr

centrifuge: An apparatus that is used to spin liquids in a circular motion at high rates of speed;
particles that are suspended in a liquid medium can be separated according to their density,
the heavier particles collecting at the outer rim of the circle and the less dense ones collect-
ing in layers toward the center meth prep

centriole: In mitosis, this small spherical body forms the center of the astral rays cyfo

Centro Internacional de Agricultura Tropical (CIAT, Cali, Colombia): Responsible for research
on dwarf beans, cassava, and forage crops breeding and research org >>> https://ciat.cgiar
.org/

Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT, Mexico DF, Mexico):
Responsible for wheat, maize, barley, and triticale breeding and research org >>> www
.cimmyt.org/

Centro Internacional de al Papa (CIP, Lima, Peru): Seeks to reduce poverty and achieve food
security on a sustained basis in developing countries through scientific research and
related activities on potato, sweet potato, other root and tuber crops, and on the improved
management of natural resources in the Andes and other mountain areas org >>> https:/
cipotato.org/

centromere: The structure to which the two halves of a chromosome, the chromatids, are joined;
the centromere is generally flanked by repetitive DNA sequences and it is late to replicate;
the centromere is an A-T region of about 130 bp; it binds several proteins with high affinity
to form the >>> kinetochore; it contains the kinetochore that attaches to the spindle during
nuclear division; thus, the centromere is the DNA region of the eukaryotic chromosome
that determines kinetochore formation and sister chromatid cohesion; centromeres interact
with spindle microtubules to ensure the segregation of chromatids during mitosis and of
homologous chromosomes in meiosis; the origin of centromeres, therefore, is inseparable
from the evolution of cytoskeletal components that distribute chromosomes to offspring
cells; the centromeres originated from telomeres; the breakage of the ancestral circular
genophore activated the transposition of retroelements at DNA ends that allowed the for-
mation of telomeres by a recombination-dependent replication mechanism; afterward, the
modification of the tubulin-based cytoskeleton that allowed specific subtelomeric repeats
to be recognized as new cargo gave rise to the first centromere; this switch from actin-
based genophore partition to a tubulin-based mechanism generated a transition period
during which both types of cytoskeleton contributed to fidelity of chromosome segrega-
tion; during the transition, pseudodicentric chromosomes increased the tendency toward
chromosomal breakage and instability; this instability generated multiple telocentric chro-
mosomes that eventually evolved into metacentric or holocentric chromosomes cyto >>>
Figures 11, 70

centromere (centromeric) index (CI): Chromosome length of the short arm divided by the total
length of the chromosome X 100 cyto

centromere interference: An inhibitory influence by the centromere on crossing-over and the
distribution of chiasmata in its vicinity cyto


https://ciat.cgiar.org/
https://ciat.cgiar.org/
www.cimmyt.org/
www.cimmyt.org/
https://cipotato.org/
https://cipotato.org/

Glossary 91

centromere mapping: The localization of the centromere on individual chromosomes by, e.g.,
fluorescent in situ hybridization cyto meth biot >>> FISH

centromere misdivision: A transverse instead of lengthwise division of the centromere resulting
in telocentric chromosomes cyto >>> Figure 37

centromere orientation: The process of orientation of centromeres during prometaphase of mito-
sis and meiosis that contributes to a proper segregation of chromatids or chromosomes
during anaphase cyto

centromere repulsion: The mutual repulsion of the centromeres of paired chromosomes toward
the end of the meiotic prophase cyro

centromere shift: The displacement of centromeres by structural changes of the chromosomes
(e.g., translocations, inversions, etc.) cyto

centrosome: The site of spindle fiber organization, which provides a polarity to the dividing cell;
centrosomes are also referred to as “microtubule organizing centers”; centrosome replica-
tion precedes the onset of DNA synthesis; centrosomes roughly double in size; a substan-
tial amount of the proteins in centrosomes appear to be >>> tubulins; then, DNA synthesis
occurs; this is the S phase of the cell cycle; finally, centrosomes divide and begin migra-
tion to the poles; as the centrosomes migrate to opposite poles, they play out polar spindle
fibers, such that fibers from one pole are interdigitated with fibers from the opposite pole;
these polar fibers will be used in anaphase to push the poles of daughter cells in opposite
directions cyfo

cephalobrachial: >>> acrocentric

ceraceous: Waxy or wax-like bot

cereals: Members of the grass family in which the seed is the most important part, used for food
and feed agr bot >>> caryopsis >>> Tables 15, 48

cereal leaf beetle (Oulema melanopus): A pest of cereals, grains, and various grasses; it has the
potential to cause significant economic losses as was demonstrated in Hungary (1891),
Romania (1931), and Spain (1938-1939); all cereals, such as barley, wheat, oats, rye, maize,
and wild grasses, may serve as hosts; its distribution ranges from Asia (Afghanistan,
Azerbaijan, China, Cyprus, Georgia, Iran, Israel, Kazakhstan, Mongolia, Siberia, Syria,
Turkey, Turkmenistan, Uzbekistan) to Europe, North Africa (Algeria, Morocco, Tunisia),
and North America (Canada, United States); adult beetles overwinter in clusters in pro-
tected places, such as in the crevices of tree bark, under field trash, inside rolled leaves,
etc.; exposure to —15°C for about a week kills 90% of the overwintering population; adults
become active in the spring when the temperature reaches +20°C and feed initially on wild
grasses; later, they move onto young cereal plants; egg laying begins about 14 days after
the emergence of the adults; each female may lay 100 to 400 eggs over a 50-day period; the
larvae hatch in about 5 days and begin feeding; after feeding is completed, the full-grown
larva enters the soil and pupates in earthen cells about 2.5 cm beneath the surface; the
pupal stage lasts 2-3 weeks, at which time the new adults emerge; the total time required
to complete the life cycle is 46 days; adults and larvae severely damage plants by chewing
out long strips of tissue between the veins of leaves, leaving only a thin membrane; when
damage is extensive the leaves turn whitish and the plant takes on the appearance of frost
damage; the plant may be killed or the crop may be seriously reduced phyt zoo

Cercospora leaf spot disease: A disease found in sugarbeet caused by the fungus Cercospora
beticola phyt >>> Figure 62

cereous: >>> ceraceous

certation: The competition in growth rate between pollen tubes of different genotypes resulting in
unequal chances of accomplishing fertilization bot

certification: >>> approbation statement

certified seed: Seed produced under an officially designated system of maintaining the genetic
identity of, and provisions for, seed multiplication and distribution of crop varieties; is the
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progeny of breeder, select, foundation, or registered seed; it is grown in compliance with
regulations determining standards of germination, freedom from diseases and weeds, and
trueness to type seed >>> Table 28

certify: >>> certification >>> certified seed

cesium (Cs): A rare, highly reactive, soft metallic element of the alkali metal group chem >>>
cesium-chloride-density-gradient centrifugation

cesium-chloride-density-gradient centrifugation: A method for purification of DNA by means
of centrifugation in a cesium chloride solution, developed by MESELSON and STAHL
meth

cespitose: >>> caespitose

CFU: >>> colony-forming units

CGIAR: >>> Consultative Group of International Agricultural Research

CHA: >>> chemical hybridizing agent

chaff: The glumes, husks, scales, or bracts found with mature inflorescences and that separate from
seeds during threshing, winnowing, or processing; in general, straw or hay that has been
finely cut for animal feed agr

chaffy: >>> chaff

chaffy grass divider: A subsampling device used to divide a sample of chaffy grass seed into a
working sample seed

chalaza: The base of an ovule bearing an embryo sac surrounded by integuments bot

chalky: A color descriptor characterizing kernel endosperm of cereal grains (e.g., a rice grain with
a high level of chalk is generally undesirable); the chalky appearance arises from the struc-
ture of the endosperm; voids cause light to be refracted, and hence the endosperm appears
white to reflected light and opaque to transmitted light meth agr

chamaephyte: Low woody or herbaceous plant with perennating tissue within ca. 25 cm of soil
surface bot eco

chambered: >>> camerate

change of environment (during selection process): >>> shuttle breeding

change of sowing time (during selection process): A change of sowing time (early and late spring;
early and late autumn) is applied to select for >>> daylength insensitivity, reduced >>>
vernalization requirement, and yield/quality stability in different length of growth period;
the method is used both in >>> autogamous and >>> allogamous crops meth >>> selec-
tion method

chapati: A flat pancake-like bread of India, usually of whole-wheat flour, baked on a griddle meth

chaperone: Molecules that associate with an immature protein and cause it to fold into its final and
active structure phys

character: An attribute of a plant resulting from the interaction of a gene or genes with the envi-
ronment gene

characteristic: >>> character

CHARGAFF’s rules Discovered by Austrian chemist Erwin CHARGAFF (1905-2002); he stated
that >>> DNA from any cell of all organisms should have a 1:1 ratio (base pair rule) of
pyrimidine and purine bases (A — T = C — G) and, more specifically, that the amount of
>>> guanine (G) is equal to >>> cytosine (C) and the amount of >>> adenine (A) is
equal to >>> thymine (T); this pattern is found in both strands of the DNA; the first rule
holds that a double-stranded DNA molecule has percentage base pair equality: %A = %T
and %G = %C; the rigorous validation of the rule constitutes the basis of >>> WATSON-
CRICK pairs in the DNA double helix; the second rule (parity rule) is that the composition
of DNA varies from one species to another; in particular in the relative amounts of A, G, T,
and C bases (A-T/A+T ... C-G/C + G); such evidence of molecular diversity, which had
been presumed absent from DNA, made DNA a more credible candidate for the genetic
material than protein biot
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charate: Charred wood containing leachable chemicals that stimulate seed germination in some
plant species bot

charged-coupled device (CCD) camera: A camera used for digital imaging; it contains a light-
sensitive silicon chip; when light falls on that chip, it creates an electrical charge at a spe-
cific location micr

chartaceous: Paper-like bot

chasmogamy: Fertilization after opening of flower, as opposed to cleistogamy, i.e., maturation of
flowers before the anthers burst, promoting cross fertilization bot

check cross: The crossing of an unidentified genotype with a phenotypically similar individual
of defined genotype; F2 segregation analysis serves to establish whether the phenotype
resulted from the action of identical or non-identical alleles of the same gene locus or from
the action of non-allelic genes meth

check cultivar: A commercial cultivar or experimental strain with well-known characteristics and
performance that normally is included for comparison purposes with other selections in all
testing procedures; the standard check is an appropriate and generally satisfactory base for
comparisons; however, check varieties have a variable but nevertheless short life span; with
each change of check variety there is a break in the continuity of comparisons over time; a
standard check variety is a also a single genotype with homeostatic properties that may give
a response at variance with other genotypes under test; sometimes there are even clearly
situations where the standard check varieties are not relevant to the breeder’s needs (e.g.,
regional or international nurseries); alternatives can be (1) the use of existing entries or addi-
tion of new entries in a nursery or (2) the use of derived statistics generated by the nursery
entries; the latter can be realized by so-called floating checks; a floating check is a hypo-
thetical nursery entry (a statistic) not tied to a genetic entity meth >>> design of experiment

check plot: In field testing of breeding material, an experimental plot system is usually applied;
since variability of the land was recognized as a serious problem, first a duplicate plot sys-
tem was used and later the check plot system; in the latter, standard or check varieties are
sown in every 5Sth, 10th, 20th, or more plot, depending upon circumstances; a map of the
field is prepared, and plots are grouped around a check plot according to their nearness or,
where the soil is highly variable, according to the character of the soil; the average yield of
all check plots is determined; then, additions are made to below-average check plot yields
to bring them up to the average, and subtractions are made from above-average yields meth
agr >>> design of experiment

check strip: >>> check plot

chelate: A complex organic molecule that can combine with cations and does not ionize; a claw-
structure formed as a result of the reaction of a metal ion with two or more groups on a
ligand; mugeinic acid is one of the many natural chelates; it can play an important role in
uptake of metal ions from the soil; some plants (e.g., rye) may exude chelates into the rhizo-
sphere in order to supply the plant with micronutrients at slow steady rates chem phys agr

chelating agent: Organic chemical (e.g., ethylene-diaminetetraacetic acid) that combines with
metal to form soluble chelates and prevent conversion to insoluble compounds, or, micro-
nutrients which have been treated to keep them readily available for absorption once they
are introduced into the soil; if not chelated, many micronutrients would react with other
elements in the soil in ways that would soon make them unavailable to the plant; some
commonly chelated elements are copper, iron, magnesium, manganese, and zinc phys >>>
zinc >>> www.zinc-crops.org/index.html

chelation: The trapping of a multivalent ionic species by ionic bonding to a larger water-soluble
molecule so as to render the ion inactive in the biological matrix and to aid excretion phys

chelator: A compound that combines with a metal and keeps it in solution, i.e., it binds a ligand,
especially a metal ion, by several functional groups whose combined effect results in a
high-affinity interaction; e.g., ethylenediaminetetraacetate (>>> EDTA) phys
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chemical desiccation: A method sometimes used to screen for postanthesis stress tolerance as
destruction of the plant’s photosynthetic system; the chemical desiccants most commonly
used for cereals are magnesium chlorate, potassium iodide, and sodium chlorate meth >>>
www.plantstress.com

chemical-hybridizing agents (CHA): Compounds applied to plants prior to anthesis to selectively
induce male sterility, e.g., tribenuron-methyl (TBM), represent an important approach for
practical utilization of >>> heterosis in rapeseed; however, when spraying the female par-
ents with TBM to induce male sterility the male parents must be protected with a shield to
avoid injury to the stamens, which otherwise complicates the seed production protocol and
increases the cost of hybrid seed production; an application of a herbicide-resistant cultivar
in hybrid production by using TBM-resistant mutants of rapeseed may improve the method
meth >>> gametocide

chemical mutagen: A chemical capable of causing genetic mutation in DNA above the spontaneous
background level, e.g., >>> alkylating mutagens such as methyl or ethylmethane sulfonate
alkylate guanine compounds gene >>> mutagen

chemigation: Application of various pesticides through an irrigation system agr hort

chemiluminiscence: The emission of light from chemical reaction chem phy

chemostat: An open continuous culture in which cell growth rate and cell density are held constant
by a fixed rate of input of a growth-limiting nutrient phys biot

chemotaxis: Oriented movement toward or away from a chemical stimulus bot

chemotherapy: Control of a plant disease with chemicals (chemotherapeutants) that are absorbed
and translocated internally phyt

chemotrophic: Any organism that oxidizes inorganic or organic compounds as its principal energy
source bot

chiasma (Xta, chiasmata pl): A cross-shaped structure forming the points of contact between
non-sister chromatids of homologous chromosomes, first seen in the diplotene stage of
meiotic prophase I cyro

chiasma interference: The occurrence, less frequent or more frequent than expected by chance,
of two or more crossing-over and chiasmata in a given segment of a chromosomal pairing
configuration and/or chromosome cyfo

chiasma localization: The physical position of a chiasma in a pairing configuration and/or chro-
mosome cyto

chiasmate: Meiosis with normal chiasma formation cyto

chiasma terminalization: The progressive shift of chiasmata along the arms of paired chromo-
somes from their points of origin toward terminal positions cyto

chilling damage: Damage to plants at low temperatures in the absence of freezing; common in
plants of tropical or subtropical origin at temperatures < +10°C; a change in viscosity of
lipids in membranes might be the reason phys

chilling injury: >>> chilling damage

chimera: A tissue containing two or more genetically distinct cell types, or an individual com-
posed of such tissue; chimeral plants may originate by grafting, spontaneous mutation,
induced mutation, sorting-out from variegated seedlings, mixed callus cultures, or pro-
toplast fusion; one of the earliest described cases of a graft chimera was the “Bizzaria”
orange, which arose after a scion of sour orange had been grafted onto a seedling of citron
late in the 17th century; the vast majority of variegated-leaf chimeras have arisen by spon-
taneous nuclear or plastid mutation; colchicine has been widely used to induce cytochime-
ras of fruiting plants; structural classification of chimeras includes periclinal, mericlinal,
and sectorial chimeras; periclinal describes the stable, “hand-in-glove” arrangement of the
tunica-corpus region; mericlinal describes a type of periclinal where only part of a layer
is mutant; and sectorial describes a form where a solid sector through all apical layers is
mutant; the conventional method of describing the genotypes of the tunica and corpus
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regions is the use of the abbreviations L.I, L.II, and L.III, which represent the outermost
layer, the next tunica layer in, and the corpus, respectively; a plant chimeral for ploidy
level, or a cytochimera, with a diploid L.I, tetraploid L.II, and tetraploid L.III, would be
2-4-4; a variegated chimeral plant possessing a mutant chlorophyll deficient (albino) outer
tunica layer overlying normal inner tissue would be labeled a WGG chimera (W indicat-
ing white, or albino, tissue; G indicating green tissue); while a plant with the outer layer
normal, the next layer in mutant, and the inner corpus normal, would be designated GWG,
and so on; such designations are, in the case of chlorophyll chimeras, generally based on
the appearance of leaves and other organs produced by derivatives of the apical meristem,
and thus may not refer to precise meristem cell layers, since chlorophyll is not synthesized
and therefore is not detectable in the tunica and corpus cells of the meristem itself bot >>>
ectochimera >>> endochimera >>> mesochimera >>> mutation >>> xenia >>> valence
cross >>> Figure 56

chimeric: >>> chimera

chimeric DNA: Recombinant DNA molecules containing unrelated genes biot

chimeric gene: A semisynthetic gene, consisting of the coding sequence from one organism, fused
to promoter and other sequences derived from a different gene; most genes used in trans-
formation are chimeric biot

chimeric selectable marker gene: A gene that is constructed from parts of two or more different
genes and allows the host cell to survive under conditions where it would otherwise die biot

Chinese Academy of Agricultural Science (CAAS) Established in 1957; different from provin-
cial agricultural research institutes; China’s national agricultural research organization,
directly affiliated with the Ministry of Agriculture org >>> www.caas.cn/en/

Chinese Spring (wheat): A famous wheat variety worldwide; it is generally accepted as the stan-
dard variety for cytogenetic and molecular research in wheat; from this variety more than
300 aneuploids were developed; agronomically, however, Chinese Spring has some serious
faults, such as shattering, susceptibility to almost all wheat diseases and insects, and poor
adaptation to the world’s major wheat-growing regions; the answer as to why the variety
was chosen in which to produce monosomes, trisomes, tetrasomes, and almost all of the
other aneuploids is simple — it came into cytogenetic use by accident; E. R. SEARS made
hybrids between wheat and rye in 1936 in attempts to induce chromosome doubling by
heat shocks; Chinese Spring was used since it was known to cross readily with rye; among
the wheat—rye hybrids a few wheat haploids were obtained; one of these haploids was pol-
linated by euploid Chinese Spring; 13 viable seeds derived from this backcrossing, show-
ing chromosome numbers of 2n = 41,42,43 and reciprocal translocations; nullisomes were
eventually obtained from the monosomes and one nullisome proved to be 3B, which is par-
tially asynaptic and was therefore a good source of additional monosomes and trisomes; it
seems that Chinese Spring came to the Western world from the Sichuan province of China;
British representatives in foreign countries used to be encouraged to collect plants that
would be of possible value in their homeland; it was R. BIFFEN, then director of the Plant
Breeding Institute at the University of Cambridge, who received from Sichuan at about the
beginning of the last century a wheat that he called “Chinese White™; this type of wheat
was at that time of interest because it was early-maturing, set a high number of seeds per
spikelet, and was tolerant to drought (BIFFEN et al.); in North America, “Chinese White”
first appeared in North Dakota, where the pioneering wheat breeder L. R. WALDRON
obtained it from R. BIFFEN in 1924; WALDRON shared it with other breeders, one of
whom passed it on to J. B. HARRINGTON at Saskatoon (Canada); a sample of wheat
called Chinese Spring came to University of Missouri in 1932 from Saskatoon; it was
known at Missouri that this wheat is highly crossable with rye and therefore acquired by L.
J. STADLER; the latter was strongly interested in research on polyploidy and amphiploid
hybrid production; it seems clear that the Chinese Spring, which E. R. SEARS used in his
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crosses with rye, was the same as BIFFEN’s “Chinese White”’; BIFFEN’s “Chinese White”
is still maintained at the John Innes Centre Collection, Norwich (United Kingdom), and is
indistinguishable from Chinese Spring; Y. ZOU (Oregon State University) noticed a strong
resemblance of Chinese Spring to certain Chinese Sichuan varieties agr >>> wheat

chip budding: Grafting a small section of scion wood that contains a bud to a rootstock hort meth

chiral product: Many chemical substances for crop protection products occur in two forms that are
mirror images of each other, as the right hand is of the left hand; the “image” and “mirror
image” can have completely different effects — e.g., one form of the amino acid asparagine
is used as a sweetness enhancer, while the other is perceived as bitter chem biot

chirepterophily: Pollination by bats bot

chisel: A type of minimum tillage that breaks up the aggregates of the soil more than discing agr
meth >>> chisel plow

chisel plough (plow): An implement, with points about 30 cm apart, used to till the soil some
30-45 cm deep agr >>> chisel

chi sequence: An octane, non-palindromic that provides a hotspot for recBCD-mediated genetic
recombination in Escherichia coli; wild-type lamda phage lacks a chi sequence; a chi
sequence has been added artificially to some lamda cloning vectors, which cannot make
concatemers by sigma-type replication; the chi sequence stimulates the formation of lamda
dimers by the host recombination functions biot >>> lamda phage

chi square (chi?> = X?): A statistical procedure that enables researchers to determine how closely an
experimentally obtained set of values fits a given theoretical expectation stat

chi-squared test (chi?> = X? test): A significance test used to statistically assess the goodness of fit
of observed data to a prediction stat

chloramine (NH,Cl): A compound which combines chlorine with ammonia; it is used in about
20% of treated municipal water; while the chlorine acts as a disinfectant, the ammonia
serves to stabilize the chlorine; as a result, the chlorine cannot readily escape into the air;
this makes water treated with chloramine potentially more harmful than water that is sim-
ply chlorinated; symptoms caused by chloramine are the same as those caused by exces-
sive chlorine, that is, leaf tip burn and decreased flowering phys meth hort

chloramphenicol (chloromycetin): An antibiotic produced by Streptomyces venezuelae; it is a
potent inhibitor of protein synthesis phys gene biot

chloramphenicol acetyl-transferase (CAT): Coded by a particular bacterial gene cat; it derives
from a certain transposon of a plasmid; the resistance to chloramphenicol is commonly
used as a reporter gene in genetic experiments for investigating physiological gene regula-
tion and was incorporated in some cloning vectors; beta-galactosidase and luciferase genes
can also be used for the same purpose phys biot >>> cat gene >>> Figure 46

chlorenchyma: The general term for chloroplast-containing parenchyma cells as leaf mesophyll
tissues bot biot

chlorocholine chloride (CCC): A growth regulator used for inhibition of internode growth in cere-
als in order to reduce straw length and thus to increase the lodging resistance agr

chloromycetin: >>> chloramphenicol

chlorophyll: The green photosynthetic pigment generally localized in intracellular organelles
(chloroplasts) bot

chloroplast: A membrane-enclosed, semiautonomous, subcellular organelle containing chloro-
phyll; it is a site where photosynthesis takes place; it contains DNA and polysomes, and
it is capable of replication; chloroplasts of vascular plants contain about 100 genes, most
of which encode components of the photosynthetic electron transport machinery and ele-
ments of the transcriptional and translational apparatus; although the progenitor of the
chloroplast was a free-living prokaryote, the loss of genetic information to the nucleus
to control plastid gene expression has largely placed the chloroplast in a “receptor” role,
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where it responds to nuclear signals; nonetheless, reverse signaling also occurs, demon-
strating the interdependence and need for coordination between the cellular compartments;
the chloroplast genome is a circular double-stranded DNA molecule located in the stroma
of chloroplast; they are highly conserved among plant species; there is more than one copy
of the genome in each chloroplast; most chloroplast genomes are between 120 to 160 kb in
size and contain about 120-140 genes; chloroplast >>> transformation has several unique
advantages; the highest levels of expression in the published literature for engineering agro-
nomic traits or human therapeutic proteins were achieved using this concept; in addition,
integration of foreign genes into the chloroplast genome offers transgene containment from
pollen transmission because of maternal inheritance of the chloroplast genome in most
crops; chloroplast >>> genetic engineering offers a number of other unique advantages
including multi-gene engineering in a single transformation event, lack of gene silencing or
position effects due to site-specific transgene integration and minimal or lack of pleiotropic
effects due to subcellular compartmentalization of toxic transgene products; often tobacco
served as the model system to confer herbicide, insect, or disease resistance, drought or salt
tolerance, or phytoremediation; more recently, chloroplast genomes of major crops includ-
ing cotton and soybean, vegetables (carrot, cauliflower, cabbage, eggplant, lettuce, sugar-
beet), tubers (potato), fruits (tomato), and trees (poplar) have been transformed; significant
progress has also been made in expressing vaccine antigens against human bacterial, viral,
and protozoan pathogens in chloroplasts, and animal studies demonstrated their efficacy
against pathogen or toxin challenge; most importantly, oral delivery of vaccine antigens
bioencapsulated in plant cells was shown to be more efficacious than injectable vaccines or
in developing oral tolerance against autoimmune disorders bot gene

chloroplast DNA (ctDNA): >>> chloroplast

chlorosis: Yellowing or whitening of normally green plant tissue; the loss of chlorophyll and asso-
ciated pigments from small lesions or from whole leaves bot

chlorox soak test: Used for evaluation of seed damage during harvest or seed conditioning, often
in soybean and dry edible beans; materials needed are chlorox bleach (5.25% sodium
hypochlorite) and PETRI dishes; first a 5% chlorox solution is made up; a certain number
of seeds is placed in the PETRI dishes; obvious damaged seeds are excluded; the seeds
are covered with chlorox solution for 12 min; afterward, the chlorox solution is poured off;
seeds are spread on toweling for evaluation; the number of swollen seeds is counted in each
replicate; the numbers are averaged over replicates; if swollen seeds exceed 10% harvest
machines have to be adjusted seed meth

chondriome: >>> mitochondrial genome >>> genome >>> plasmon

CHOPIN alveograph: A set of equipment to predict the baking quality of certain cereals (e.g.,
wheat) in the absence of baking tests; the test consists of inflating a disc of dough with air
until it bursts; the maximum pressure required and the time taken are measured; from this
the strength and extensibility of the dough is determined meth

chopping: A mechanical cut-back of young shoots of sugarbeets for seed production in order to
increase the seed quantity; also called “Boyage system” agr seed

Chorleywood baking process (CBP): A system of monitoring bread making developed in the
United Kingdom in the early 1960s; the system uses high-speed mixing and the use of
improvers, special fats, and yeasts to reduce fermentation time; this makes it possible to
use lower protein and lower quality wheat varieties in the grist, yet produce good bread
quality meth

chromatic aberration: Inaccurate focusing of red, blue, and green light either along or at right
angles to the optical axis; axial chromatic aberration results in the red image being focused
farther along the optical axis than the green image; lateral chromatic aberration results in
a slightly bluer image micr
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chromatid: One of the two daughter strands of a chromosome that has undergone division during
>>> interphase; they are joined together by a single centromere cyfo

chorology: The study of the geographical distribution of organisms eco

chromatid aberration: Chromosomal changes produced in one chromatid as a consequence of
spontaneous or induced mutations cyfo

chromatid break: A discontinuity in only one chromatid of a chromosome cyzo

chromatid bridge: A bridge-like structure caused by a dicentric chromatid with the two centro-
meres passing to opposite poles during anaphase; the frequency of chromatid bridges in
AII of meiosis is sometimes used as a measure for the level of cytological disturbances
(e.g., in induced autopolyploids and allopolyploids) cyto

chromatid exchange: >>> sister chromatid exchange

chromatid segregation: Segregation of two sister-chromatid segments of a chromosome cyto gene

chromatin: From the Greek word chroma = color; named by W. FLEMMING in 1879; the deoxy-
ribonuclein-histone complex of chromosomes; it is readily stained by basic dyes and is
therefore easily identified and studied under the microscope; chromatin in the >>> inter-
phase nucleus is organized into discrete domains defined by sites of attachment to the
nuclear matrix; chromatin DNA gradually coils itself around flexible rods of histone pro-
tein during the prophase, forming two parallel compact cylinders (>>> chromatids) con-
nected by a knot-like structure (>>> centromere) at their middles; in appearance they are
rather similar to two rolls of carpeting standing side-by-side that are tied together with
rope at their middles; these cylinders are homologous chromosomes (i.e., the genes of the
two chromosomes are linked in the same linear order within the DNA strands of both
chromosomes); while they are joined at their middles, these paired chromosomes appear
X-shaped; chromatin is usually not visible during the interphase of a cell, but can be made
more visible during all phases by reaction with basic stains (dyes) specific for DNA cyto
>>> chromatin domain

chromatin assembly factor 1 (CAF1): A three-subunit H3/H4 histone chaperone responsible for
replication-dependent nucleosome assembly cyto

chromatin domain: A region of chromatin, the exact character and size of which depends on
experimental context; it can be a single nucleosome or can extend to an array of more than
100 nucleosomes; the DNA is organized into loop domains by stable attachment to the
nuclear matrix at approximately 50,000 bp intervals; most domains are condensed into
higher order chromatin structures; the DNA of active domains is extended by multiple
sequence-specific dynamic associations with the nuclear matrix; the chromatin is anchored
during >>> interphase to the periphery of the nucleus; the protein matrix to which chro-
matin is anchored is referred to as the nuclear matrix; on the average, attachment to the
matrix occurs every 30 to 100 kb; thus, chromatin is organized into discrete loops, each
of which may contain one or a few genes; there are two kinds of matrix: a peripheral
matrix, which is primarily on the periphery of the nucleus, and the fibrillar, or internal
matrix, which is primarily in the interior; there is good evidence that DNA replication and
transcription of genes takes place primarily in regions in contact with the internal matrix;
DNA is threaded through the matrix attachment sites, until the appropriate gene or origin
of replication is found; then replication complexes or transcription complexes open up the
chromatin further, and carry out their functions; each domain can be independently regu-
lated; to be transcriptionally active, a domain must be extended into the fibrillar nuclear
matrix; domains that remain coiled are clustered at the periphery of the nucleus; these
domains remain transcriptionally inactive; extended domains are potentially active, but
require further developmental or environmental signals to turn on transcription biot cyto

chromatin insulator: A DNA element that protects a gene from position effects gene

chromatin reconstitution: The reconstitution of chromatin with chromosomal constituents previ-
ously removed by chromatin dissociation cyto
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chromatin remodeling: Refers to a reshaping (at molecular scale) of chromatin, that alters specific
genes so that DNA subsequently gets expressed; it can be caused by >>> short interfering
RNA (>>> siRNA) or certain transcription activators biot

chromatography: A technique used for separating and identifying the components from mixtures
of molecules having similar chemical and physical properties; molecules are dissolved
in an organic solvent miscible in water, and the solution is allowed to migrate through a
stationary phase; since the molecules migrate at slightly different rates they are eventually
separated meth

chromocenter: A central aggregation of heterochromatic chromosomal elements of the cell
nucleus; the euchromatic chromosome arms extend from the chromocenter cyfo

chromogene: A stain-producing material bot

chromomere: A small beadlike structure visible in a chromosome during prophase of meiosis and
mitosis, when it is relatively uncoiled cyfo >>> knob

chromomere pattern: The linear order and distribution of chromomeres along a chromosome; this
has been extensively studied in crops, such as tomato, maize, rye, etc. cyto

chromonema: The smallest light-microscopically observed strand in chromosomes or chromatids
cyto

chromoplast: A carotinoid-containing plastid that colors ripe fruits and flowers bot

chromosomal: Referring to the structure, constituents, and function of chromosomes cyzo

chromosomal aberration: An abnormal chromosomal complement resulting from the loss, dupli-
cation, or rearrangement of genetic material cyfo >>> chromosome mutation

chromosomal domain: A region of a chromosome, the exact nature and size of which depend on
experimental context; a domain can be a region of chromosomal packaging, such as a loop
extending from two adjacent attachments to a chromosomal axis, and can vary in size from
an array of less than 100 nucleosomes (~30 kb) to potentially more than 500 nucleosomes;
a chromosomal domain might also represent a functional unit of chromosomal structure
defined by boundary elements or insulators at the edges of the domain cyro

chromosomal numerical aberration: The occurrence of an abnormal number of chromosomes
in a >>> karyotype, e.g., the inheritance of three instead of two (common) homologous
chromosomes, i.e., trisomy cyto

chromosomal structural change: A change in chromosome structure spontaneously or experi-
mentally induced cyto >>> translocation

chromosome: A DNA-histone protein thread, usually associated with RNA, occurring in the
nucleus of a cell; it bears the genes that constitute hereditary material; each species has
a constant number of chromosomes; in 1999, a first plant chromosome of the weed >>>
thale cress (Arabidopsis thaliana) was genetically decoded; the eukaryotic chromosome
is a single DNA molecule complexed with chromatin proteins; it is organized to allow for
a hierarchical packing scheme, i.e., (I) DNA helix is wound twice around a core particle
of histone proteins, (2) 30 nm fiber, six histone core particles per turn, and (3) loops of 30
nm fibers are formed by attachment of chromatin to the nuclear matrix roughly every 30
to 100 kb; it is important to make the distinction between decondensed interphase chromo-
somes and condensed mitotic chromosomes; during interphase, most of the chromosomal
material needs to be in an open configuration to allow for gene expression to occur; during
mitosis, the chromatin needs to be condensed; the term was proposed by WALDEYER
(1888) for the individual threads within a cell nucleus cytoplasm; a first synthetic chromo-
some was produced in 2014 for the eukaryotic baker’s yeast (Saccharomyces cerevisiae),
derived from synthesis of a functional 272,871-base pair designer eukaryotic chromo-
some, synlll, which is based on the 316,617-base pair native S. cerevisiae chromosome
III; changes to synllI include TAG/TAA stop-codon replacements, deletion of subtelo-
meric regions, introns, transfer RNAs, transposons, and silent mating loci as well as inser-
tion of loxPsym sites to enable genome scrambling; chromosome “synlII” is functional
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in S. cerevisiae; scrambling of the chromosome in a heterozygous diploid reveals a large
increase in a-mater derivatives resulting from loss of the MATw allele on “synlll” gene

chromosome arm: One part of a chromosome apart from the centromere cyto >>> Figure 11

chromosome banding: The experimental production of differentially stained regions because
of the distribution of different chromatin constituents along a chromosome cyto >>> C
banding

chromosome breakage: Induced or spontaneous breaks across the entire cross-section of the chro-
mosome cyto

chromosome bridge: A dicentric chromosome that forms a bridge between the separating groups
of anaphase chromosomes because its two centromeres are being drawn toward opposite
poles cyto >>> chromatid bridge

chromosome coiling: The spiral or helical coiling of the chromonemata of the chromosomes dur-
ing some phases of mitosis and meiosis cyfo

chromosome complement: The group of chromosomes derived from a particular gametic or
zygotic nucleus cyfo >>> genome >>> cf List of Important Crop Plants

chromosome configuration: Any association by chromosome pairing of chromosomes at meiosis
cyto >>> Figure 15

chromosome conjugation: Joining of homologous chromosomes during meiotic prophase cyfo
>>> Figure 15

chromosome contraction: The coiling and shortening of chromosomes during mitosis and meiosis
either in a natural way or experimentally by using specific chemical or cold treatment cyto
>>> chromosome coiling

chromosome-counting method: The way to determine the number of chromosomes per cell meth

chromosome counts: >>> chromosome counting method

chromosome doubling: Induced or spontaneous doubling of chromosome sets leading to redip-
loidization or to polyploids cyto meth >>> polyploidization >>> doubled haploid >>>
speargrass

chromosome elimination: The loss of chromosomes from nuclei during certain mitotic or mei-
otic stages; it is common in several artificial autopolyploids and allopolyploids cyto >>>
Hordeum bulbosum procedure >>> speargrass

chromosome engineering: Manipulation of whole chromosome sets, individual chromosomes,
or even chromosome segments, by different means, for scientific analysis or improve-
ment of performance of crop plants meth >>> chromosome-mediated gene transfer >>>
biotechnology

chromosome jumping: A technique that allows two segments of duplex DNA that are separated
by thousands of base pairs (~200 kb) to be cloned together; after subcloning, each segment
can be used as a probe to identify cloned DNA sequences that, at the chromosome level,
are roughly 200 kb apart biot

chromosome length polymorphism (CLP): The phenomenon that chromosomes can substantially
vary in length among individuals of a population within a species, usually due to spontane-
ous structural changes of chromosomes (e.g., in allogamous rye) gene meth

chromosome map: A map showing the location of genes on a chromosome, deduced from genetic
recombination and cytological experiments meth >>> mapping

chromosome-mediated gene transfer: The transfer of genes within and between varieties, spe-
cies, or genera by means of chromosome manipulations, such as additions, substitutions,
translocations, or directed recombinations utilizing specific crossing techniques, cell
manipulations, or micromanipulation of chromosomes; more specifically, the use of iso-
lated metaphase chromosomes as a vehicle for the transfer of genes between cultured cells
meth cyto >>> biotechnology

chromosome microdissection: The removal of relatively large sections (chromosome arm, satellite)
from an isolated chromosome using LASER microdissection or atomic force microscopy;
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the dissected pieces may still harbor >10° bp and are often used for the establishment of
subgenomic libraries in bacterial artificial chromosomes or map-based cloning approaches
cyto biot meth

chromosome mosaicism: The presence of cell populations of various karyotypes in the same
individual cyto

chromosome movement: The movement of chromosomes during mitosis and meiosis as a prereq-
uisite for the anaphase separation of chromatids and/or chromosomes cyto

chromosome mutation: Any structural change involving the gain, loss, or translocation of chro-
mosome parts; it can arise spontaneously or be induced experimentally by physical or
chemical mutagens; the basic types of chromosome mutations are deletions (deficiencies),
duplications, inversions, and translocations cyto

chromosome number: The specific somatic chromosome number (2n) of a given species or a crop
derivative of it; the Adder’s Tongue Fern, Ophioglossum reticulatum (Ophioglossaceae)
has the highest known diploid chromosome number 2n = ~1,400, while Haplopappus grac-
ilis (Asteraceae) shows the smallest number, 2n = 2x = 4 cyfo >>> genome >>> Table 1,
14 >>> ¢f List of Crop Plants

chromosome orientation: >>> centromere orientation

chromosome painting: Fluorescent in sifu hybridization of a specifically labeled >>> DNA probe
or probes that hybridizes to the entire chromosome of the probe’s origin; using different
fluorescent dyes and probes, a pattern of multicolored chromosomes or chromosome seg-
ments appears cyto meth >>> Figures 52, 53, 54

chromosome pairing: The highly specific side-by-side association of homologous chromosomes
during meiotic prophase cyfo >>> synaptonemal complex >>> Figure 15

chromosome polymorphism: The presence of one or more chromosomes in two or more alterna-
tive structural forms within the same population cytro

chromosome puffing: Despiralization of the deoxyribonucleoprotein of discrete regions of a chro-
mosome during particular cell stages cyfo >>> polyteny >>> polytene chromosome >>>
puff >>> Figure 66

chromosome pulverization: The destruction of chromosome structure, varying from an appar-
ently total fragmentation of the chromatin to various degrees of defective condensation
and erosion cyto

chromosome rearrangement: The structural change of the chromosome complement by chromo-
some mutations cyfo >>> translocation

chromosome reduplication: The synthesis of all compounds that result in an identical copy of the
original chromosome gene

chromosome segment substitution lines (CSSLs): A method that combines QTL mapping with
the production of novel germplasm for cultivar development, e.g., in the Festuca/Lolium
system, peanut, or rice meth

chromosome segregation: The separation of the members of a pair of homologous chromosomes
in a manner such that only one member is present in any postmeiotic nucleus gene cyto

chromosome set: The minimum viable complement of indispensable chromosomes (each is repre-
sented once) of an individual cyto >>> genome

chromosome size: The physical dimensions of a chromosome cyto

chromosome sorting: >>> sorting

chromosome staining: The pretreatment and treatment of chromosomes with different dyes in
order to make them more suitable for chromosome counting or specific analyses cyto
>>> chromosome banding >>> opuntia >>> orcein >>> aceto-carmine staining >>>
FEULGEN stain >>> FISH >>> GISH

chromosome stickiness: Chromosome agglutination that results in a pycnotic or sticky appearance
of chromosomes; sometimes caused by gene mutations or by treatment with chemical or
physical agents cyto
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chromosome substitution: The replacement of one or more chromosomes by others from another
source by spontaneous events or a crossing scheme cyto

chromosome theory of inheritance: States that the chromosomes, as the carriers of genetic infor-
mation, represent the material basis of nuclear inheritance bio gene

chromosome-walking technique: A procedure that is used for the determination of a gene on a
particular DNA clone of a DNA library; the total DNA of a chromosome has to be avail-
able as a series of overlapping DNA fragments; such fragments are produced either by
DNA shearing or by cleavage using >>> restriction enzymes; the fragments are used for
series of hybridizations; it starts with a cloned gene, which is already identified on the
same chromosome; this known gene serves as a probe for the detection of clones (frag-
ments) that contain neighboring DNA sequences; during the following hybridization, that
DNA sequence is used as a probe for detecting the next neighboring sequences, and so
on; through each hybridization there is progress away from the known gene toward the
unknown chromosomal site; it seems that the method is more practical for plants with
small genomes than for crop plants such as wheat, because the ratio of kilobases of DNA
to the genetic map units is roughly proportional to the size of the genome; the cloning of
genes by this method becomes much easier if the entire genome is already represented by
a contiguous array of ordered DNA clones meth gene >>> Table 39 >>> Figures 45, 46

chromotype: The chromosome set cyto >>> genome

chronic symptoms: Symptoms that appear over a long period of time phy?

CIAT: >>> Centro Internacional de Agricultura Tropical

Cibacron blue: Affinity matrix used for the purification of >>> restriction endonucleases biot
meth >>> Table 39

cilia: Hairs growing along margins (e.g., in sunflower) bot

ciliate: Fringed with hairs on the margin bot

ciliolate: Minutely ciliate bot

CIMMYT: >>> Centro Internacional de Mejoramiento de Maiz y Trigo

cincinnus: >>> scorpioid cyme

CIP: >>> Centro Internacional de al Papa

circadian rhythm: A type of rhythmic plant growth response that appears to be independent of
external stimuli phys

circinnate vernation: The coiled arrangement of young leaves, for example, in ferns or cycads bot

circularization: A DNA fragment generated by digestion with a single restriction endonuclease
will have a complementary 5" and 3’ extensions, i.e., sticky ends; if these ends are annealed
and ligated, the DNA fragment will have converted to a covalently closed circle or circu-
larized chem biot

cirrate: Rolled round, curled, or becoming so bot

cirrose: >>> cirrate

cis-arrangement: >>> coupling of factor

cisgene(s): Are natural genes and intragenes that are composed of functional parts of natural genes
from the crop plant itself or from crossable species biot

cisgenesis: The recombination of species-specific genes with marker-free transformation, mimick-
ing linkage drag free introgression breeding in one step; cisgenesis is a new sub-invention
in the traditional breeding field and indicates the need for reconsideration of genetically
modified directives; inventions frequently contain not only hardware elements, but also
software and orgware elements; for cisgenesis it is foreseen that the technical (hardware)
and bioinformatic (software) elements will develop smoothly, but that implementation in
society is highly dependent on acceptance and regulations (orgware); cisgenesis has been
exemplified for resistance breeding of potato to Phytophthtora infestans; by 2016, using
cisgenesis/intragensis approaches, plants such as alfalfa, apple, barley, durum wheat, rye-
grass, poplar, potato, and strawberry were genetically modified biot >>> intragenesis
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cisgenic plant(s) Plants created by genetic manipulation using >>> RNAIi (sometimes called:
“GM-lite’”) that pose less risks than the addition of genes from other species (transgenics)
as new proteins are unlikely to be produced biot >>> transgenic plant

cistron: A section of the DNA or RNA molecule that specifies the formation of one polypeptide
chain; the functional unit of the hereditary materials; it codes for a specific gene product,
either a protein or an RNA gene >>> structural gene >>> gene

CITES: >>> Convention on International Trade of Endangered Species

citrate: A salt or ester of citric acid chem

citric acid cycle: The metabolic sequence of enzyme-driven reactions by which carbohydrates,
proteins, and fatty acids produce carbon dioxide, water, and >>> ATP phys

citrus: A term applied to a variety of popular and nutritious fruits, including oranges, grapefruit,
lemons, and limes; breeding is tasked with improving the varieties, which takes usually
decades; great progress has been made in fruit improvement; in the last 20 years a disease
called Huanglongbing, or “HLB” (also known as “citrus greening”) has emerged in the
U.S. and other countries and threatens the citrus industry; recently the focus is on how to
grow improved citrus varieties that can survive this insidious disease phyt hort

citrus greening: >>> citrus

citrus leafminer: Damage is highly dependent on the citrus flushing pattern; chemical control is
only required in young trees, both in nurseries and in newly established orchards; however,
this situation is completely different in countries where the causal agent of citrus can-
ker, the bacterium Xanthomonas axonopodis pv. citri, exists; citrus leafminer infestation
results in a higher incidence of citrus canker infection, Phyllocnistis citrella zoo phyt >>>
Figure 62

citrus tristeza virus (CTV): One of the most important citrus pathogens; it causes the death of
millions of trees grafted on sour orange (Citrus aurantium); however, this rootstock is very
well adapted to the Mediterranean, semiarid conditions; some species confer resistance,
for example, Poncirus trifoliata phyt

clade: A group of all organisms sharing a particular common ancestor (and therefore having simi-
lar features); the members of a clade are related to each other; a clade is monophyletic rax

cladistics: A method of classifying organisms based on common ancestry and the branching of the
evolutionary family tree; organisms that share common ancestors (and therefore have simi-
lar features) are grouped into taxonomic groups called clades; cladistics can also be used to
predict properties of yet-to-be discovered organisms tax >>> Figures 68, 69 >>> phenetics

cladode: >>> cladophyll

cladogenesis: A mode of evolution (i.e., the splitting of an evolutionary line) such as a species; i.e.,
evolutionary change characterized by treelike or dendritic branching, illustrating phyloge-
netic relationships tax evol >>> Figures 68, 69

cladogram: A tree-like diagram showing evolutionary relationships; any two branch tips sharing
the same immediate node are most closely related; all taxa that can be traced directly to
one node are said to be members of a monophyletic group; former cladograms based on
physical, easily observed characteristics; today, more reliable information like genetic and
biochemical analysis to determine the relationships between different species is available
meth tax >>> Figures 68, 69

cladophyll: A leaflike flattened branch that resembles and functions as a leaf bot

claim: In patenting biological material, a comprehensive and precise description that defines the
scope of an invention adm >>> Intellectual Property Rights

clamp connection: Bridge or buckle protrusion found at the septa of hyphae In basidiomycetous
fungi; associated with cell division phyt

clasping: To hold parts together; holding bot

class: A group of related or similar organisms; it contains one or more orders; a group of similar
classes forms a phylum fax
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class (of seed and seed crop): Refers to the generations of pedigreed seed and seed crops, such
as breeder, select, foundation, registered, and certified, which have met the standards pre-
scribed by recognized seed and seed crop certification agencies seed

classing: The process of describing cotton quality so that its value can be determined, e.g., for
staple length, grade, color agr

class interval(s): Collection of observations into groups; depending upon the need of investigator,
they may be large or small stat

classification: Helps in the study of organisms; cladistics is a method based on common ancestry;
the Linnaean system is based on a simple hierarchical structure fax

class-uniform (resolvable design): Resolvable design in which the multiset of block sizes in each
parallel class of the resolution is the same star >>> design of experiment

claw: >>> auricle

clay: Mineral material < 2 um texture, a class of texture, or silicate clay minerals agr >>> Table 44

clean cultivation: The practice of periodic soil tillage to eliminate all vegetation other than the crop
being grown; all plant residues are taken off the field and are not recycled in situ agr meth

cleaning: The process of removing foreign material or impurities from the crop product, e.g., cere-
als seed

cleaning crop: A crop, such as potatoes or sugarbeet, that is used in the crop rotation to help sup-
press weeds; it does this by shading out the young weeds, which can be finally destroyed
by cultivation agr phyt

clean seed: Sometimes refers to endophyte-free seed (e.g., in grasses) seed phyt

cleared lysate: Cell extract after removal of debris by centrifugation biot

cleavage: The processes by which a dividing egg cell gives rise to all the cells of the organism cyto

cleave: To make a double-stranded cut in DNA with a >>> restriction endonuclease gene biot >>>
Table 39

cleaved amplified polymorphic sequences (CAPS): PCR-amplified DNA (>>> STS, >>> EST,
or >>> SCAR products) that is digested with >>> restriction endonucleases to reveal
polymorphisms in restriction sites biot >>> Table 39

cleft grafting: >>> split grafting

cleistogamous: Designating a self-pollinated plant that produces inconspicuous flowers that never
open (e.g., wheat or tomato) bot >>> Table 18

cleistogamy: Flowers that remain closed until after anthers burst so that fertilization by selfing is
likely >>> cleistogamous

climate: The variations of cold and heat, dryness and moisture, calm and wind in a given region
or country; in general, the combined result of all the meteorological phenomena of any
region, as affecting its crop or vegetable production eco

climate chamber: >>> phytotron

climax: A successional community of plants capable of optimal development under the prevailing
environment and in dynamic equilibrium with its environment; it is in the terminal stage
of an ecological succession eco

climber: A plant that clambers upward by attaching itself to other plants or objects; climbers can
be distinguished as (1) stem climbers, which wind upward around an erect support, and (2)
as tendril climbers, which cling to nearby objects by slender, coiling tendrils (e.g., grape)
agr hort bot

climbing plants: A vine or other plant that readily grows up a support (climbing rose), twines
up a slender support (hop, honeysuckle), or grasps the support by special organs such as
adventitious aerial roots (English ivy, poison ivy, trumpet creeper), tendrils, hook-tipped
leaves (gloriosa lily, rattan), or stipular thorns (catabrier); some climbing plants when not
supported become trailing plants (English ivy); climbing types are to be found in nearly
every group of plants, e.g., the ferns (climbing fern), palms (rattan), grasses (some bam-
boos), lilies (gloriosa lily), and cacti (night-blooming cereus); woody-stemmed tropical
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kinds — usually called lianas — are particularly abundant; a sturdy vine may strangle a sup-
porting tree and then, as with the strangler fig, become a tree itself bot hort

cline: An environmental gradient and a corresponding phenotypic gradient in a population of
plants; when clines are evaluated by provenance tests, they are often found to have a
genetic basis fore hort

clinometer: >>> hypsometer

clipping: Breaking or cutting off the shoot tips in sugarbeet seed production; it stimulates the
formation of side branches and thus increases the seed quantity meth seed >>> chopping

clonal: Genetically identical gene >>> Table 35

clonal expansion: The population of cells produced from a single cell; it is synonymous with clone,
but is used in particular context (e.g., a cell with a particular chromosomal abnormality
can, by clonal expansion, produce a population of the same type of cell within the organ-
ism) biot

clonal propagation: Vegetative (asexual) propagation from a single cell or plant biot >>> Table
35 >>> Figure 50

clonal seed orchard: Established by setting out clones as grafts or cuttings for seed production
hort fore >>> seed orchard >>> Figure 50

clonal selection: Choosing the best clones from a clonal testing (e.g., in potato or forest trees) meth
hort fore >>> Table 35 >>> Figure 50

clonal test: Evaluation of genotypes by comparing clones in a plantation hort fore >>> Figures
50, 60

clone: A group of genetically identical cells or individuals, derived from a common ancestor by
asexual mitotic division gene; in molecular biology, a population of genetically identical
organisms or cells; sometimes refers to cells containing a recombinant DNA molecule or
to the recombinant DNA molecules themselves biot; in horticulture or agriculture, a group
of individuals originally taken from a single specimen and maintained in cultivation by
vegetative propagation; all clone specimens are exactly alike and identical to the original
hort agr >>> Table 35 >>> Figure 50

clone-based map: Any physical map of a genome that is based on the alignment and sequencing
of overlapping biot meth >>> BAC clones

clone coverage: The extent to which a genome is represented in clones of, e.g., a >>> BAC or
plasmid library; clone coverage is measure of the amount of physical DNA coverage of the
target genome biot

clone library: >>> genomic library

clone overlap single nucleotide polymorphism: Any >>> SNP detected by sequencing over-
laps of two or more >>> BACs and comparison of resulting sequences biot meth >>>
candidate single nucleotide polymorphism >>> causative single nucleotide polymor-
phism >>> SNP

clone overlap SNP: >>> clone overlap single nucleotide polymorphism

clone variety: Refers to a crop variety that consists of individuals deriving from a single clonal
genotype (monogenotypic), e.g., in potato, cassava, sweet potato, rubber, mango, avocado,
apple, pear, banana, pineapple, strawberry, brambles, grape, peach, cherry, almond, citrus,
date, Jerusalem, artichoke, >>> yams, black pepper, olive, fig, pistachio, or edible aroids
meth >>> Figure 50 >>> Table 35

clonic: >>> clonal

cloning: The process to vegetatively propagate a certain crop and/or plant bot hort; in molecular
genetics, the cloning of DNA molecules from prokaryotic or eukaryotic sources as part of
a bacterial plasmid or phage replicon biomes of spent medium; usually cells are separated
mechanically from outflowing medium and added back to the culture biot >>> Figure 46, 50

cloning site: Restriction site, usually unique in a vector, where DNA can be inserted (cloned) biot
>>> cloning vector >>> Table 39 >>> Figure 46
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cloning vector: A plasmid or phage suitable for insertion and propagation of DNA; many cloning
vectors have special properties (e.g., for expression of cloned genes or for the detection of
cloned promoters) biot

close breeding: >>> inbreeding

closed continuous culture: In vitro culture or a bioreactor processing in which inflow of fresh
medium is balanced by outflow of corresponding volume; a group of genetically identical
cells or individuals, derived from a common ancestor by asexual mitotic division gene;
in molecular biology, a population of genetically identical organisms or cells; sometimes
it refers to cells containing a recombinant DNA molecule or to the recombinant DNA
molecules themselves biot; in horticulture or agriculture, a group of individuals originally
taken from a single specimen and maintained in cultivation by vegetative propagation; all
clone specimens are exactly alike and identical to the original hort agr >>> Figure 50
>>> Table 35

closed-ended questions: Questions that provide respondents with a fixed set of alternatives from
which they are to choose stat

closed population: A group of interbreeding plants (occurring in a certain area or in an experi-
mental design) or a group of plants originating from one or more common ancestors, where
there is no immigration of plants or pollen, that is, no genetic input other than by mutation
gene eco stat >>> population >>> Figure 51 >>> Table 37

clove: One of the small >>> bulbs formed in the axils of the scales of a mother bulb, as in, for
example, garlic bot

clover yellow vein virus (CIYVV): The virus is capable of causing severe damage to common
bean (Phaseolus vulgaris) production worldwide; the snap bean market class is particularly
vulnerable because infection may lead to distortion and necrosis of the fresh green pods
and rejection of the harvest; three putatively independent recessive genes (cyv, desc, bc-3)
have been reported to condition resistance to CIY V'V; their allelic relationships have not
been resolved; two novel PvelF4E alleles associated with resistance to CIYVV, PvelF4E?
and PvelF4E*, are also revealed phyt

CIYVYV: >>> Clover yellow vein virus

clubroot (disease of crucifers): This soilborne disease, present in many Brassica species, causes
swollen and distorted roots by the fungus Plasmodiophora brassicae; it is one of the most
important diseases of crucifers worldwide, reducing both crop yields and quality; in the
past decade, clubroot has emerged as a major issue in the production of rapeseed (Brassica
napus), a multi-billion dollar industry; this has fostered renewed interest and much research
on this disease phyt

clump: A single plant with two or more stems coming from a root or rhizome (e.g., in sunflower)
bot; in horticulture and forestry, the aggregate of stems issuing from the same root, rhi-
zome system, or stool hort fore

cluster: A number of similar things, for example, bracts or spikelets, grouped together bot

cluster analysis: A technique of statistical analysis in which similar variances are grouped or clus-
tered; the results of statistical calculations are often shown as dendrograms; particularly,
in cross breeding the cluster analysis is used in order to select most diverse parents for
crossing stat

clustered regularly interspaced short palindromic repeats (>>> CRISPR): DNA loci contain-
ing short repetitions of base sequences; each repetition is followed by short segments of
>>> spacer DNA from previous exposures to a virus; >>> CRISPRs are found in approxi-
mately 40% of sequenced bacteria genomes; CRISPRs are often associated with cas genes
that code for proteins related to CRISPRs; since 2013, the CRISPR/Cas system has been
used for gene editing (adding, disrupting, or changing the sequence of specific genes) and
gene regulation in species; by delivering the Cas9 protein and appropriate guide RNAs
into a cell, the organism’s genome can be cut at any desired location; it may be possible to
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use CRISPR to build RNA-guided gene drives capable of altering the genomes of entire
populations biot

cluster sampling: Sampling by dividing the population into groups or clusters and drawing sam-
ples from only some groups stat meth >>> area sampling

clypeate: Pollen wall, in which the exine is subdivided into shields bot >>> pollen

C mitosis: Mitosis in single-celled organisms is responsible for the production of new individuals
(asexual reproduction); mitosis in multicellular organisms, such as plants, is responsible
for the growth of the organism and the repair of damaged tissues; first, DNA must be
replicated so that there is a duplicate set of genetic information to be given to each daugh-
ter cell; second, the DNA must be divided so that each daughter cell gets the same set
of information; mitosis is a three-step process: (1) replication of genetic material in the
mother cell, (2) separation of the replicated genetic material, and (3) formation of the two
daughter cells; when polyploidy is induced with colchicine, an alkaloid of the meadow saf-
fron (Colchicum autumnale) that inhibits mitosis, the development of the nuclear spindle is
hampered; the mitosis that takes place after treatment with colchicine is called a C mitosis;
it also enables an easier detection and identification of chromosomes than a normal mitosis
does; during the prolonged metaphase of a C mitosis, the chromosomes form an X-shaped
structure since the chromatids are still connected at the centromere though they may repel
each other; after some time, the chromatids finally part, but they do not segregate; they
become enclosed by a new nuclear membrane and proceed to their interphase state; the
number of chromosomes has now doubled — diploid nucleus has developed into a tetraploid
one cyto >>> Figure 58 >>> Table 46

CMS: >>> cytoplasmic male sterility

coadaptation: The process of selection by which harmoniously interacting genes become accu-
mulated in the gene pool of a population, i.e., also the selection process that tends to favor
individuals that have mutually beneficial phenotypic associations with each of the other
populations gene

coadaptation: The process of selection by which harmoniously interacting genes become accumu-
lated in the gene pool of a population gene

coancestry: A quantification of relatedness between two individuals; the probability that genes
taken from two individuals are identical by descent; the coancestry of mates becomes
the >>> inbreeding of the progeny; coancestry of full sibs (from unrelated non-inbred
parents) is 0.25, of halfsibs 0.125, and of first cousins 0.0625; it is possible to talk about
self-coancestry, thus an individual’s relatedness with itself; that is, for non-inbred indi-
viduals = 0.5; coancestry and inbreeding are relative concepts; their values depend on
how far back ancestry is traced; thus, it is convenient to use them against some reference
stat meth

coancestry matrix: Square matrix with coancestry among individuals in the cells; on the diagonal
appears self-coancestry, in the other cells pairwise coancestry; the matrix is symmetric
stat meth

coarse shaker (at a harvester): The straw walkers convey the straw to the rear of the straw cham-
ber where it either falls to the ground or is fed into a straw chopper seed

coat protein: Protective layer of protein surrounding the nucleic acid core of a virus phyt

cob: The rachis of a female maize inflorescence or a heteromorphic condition in the family of
Plumaginaceae characterized by short stigmatic papillae agr bot

cocaine: A bitter, white, crystalline alkaloid, C,;H,;NO,, obtained from coca leaves, used as a local
anesthetic chem phys

coccus: One of the separate divisions of a divided seedpod; it splits up into one-seeded cells bot

cochineal: An insect or a red dye prepared from the dried bodies of the females of the cochineal
insects, Coccus cacti or Dactylopius coccus, which lives on cactuses zoo >>> opuntia >>>
carmin
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cocoa bean: The seed of the cacao tree, which is only called a cocoa bean once it is removed from
the >>> pod in which it grows bot >>> cocoa

cocoa pod: The leathery oval pod that contains >>> cocoa beans bot

coconut milk: >>> coconut water

coconut water: Liquid endosperm from the center of the coconut seed; a complex, undefined
addendum of variable quality and effects in some nutrient solutions (2—15% v/v) for plant
tissue culture; it shows growth-promoting effects and cell division factors; it is replaceable
in some cases by cytokinins and/or sugar bot biot

cocultivation: A technique for transforming protoplasts and other explants, or for in vitro selection
by incubating them with a low density of transformed bacteria or a certain concentration
of selective substances biot

coculture: >>> cocultivation

coding sequence: The part of a gene that determines the sequence of amino acids of a protein,
as opposed to non-coding sequences, such as promoter, operator, intron, or terminator
regions gene

coding single nucleotide polymorphism: Synonymous with a single nucleotide polymorphism
that is located within an exon of a gene biot >>> SNP

coding SNP: >>> coding single nucleotide polymorphism

coding strand: The strand of duplex DNA that is transcribed into a complementary mRNA mol-
ecule gene

codogenic: That strand of double-stranded DNA (sense strand) used for genetic transcription gene

codominance: The expression of both alleles in the heterozygote with equal effect on the pheno-
type, as opposed to recessive and dominant gene

codominant: A heterozygote that shows fully the phenotypic effects of both alleles at a gene locus
gene; in forestry, a tree receiving full light from above, but comparatively little from the
sides; such trees usually have medium-sized crowns; in ecology, a species that shares equal
dominance with another species in a plant community gene fore eco

codominant marker: Any molecular marker that detects both alleles of a particular genomic
locus, e.g., >>> RFLPs or sequence-tagged microsatellite site markers belong to this cat-
egory biot gene

codon: The triplet sequence of nucleotides in mRNA that acts as a coding unit for an amino acid
during protein synthesis; it binds by base pairing to a complementary sequence, the anti-
codon, in tRNA gene

codon bias: Although several codons code for a single amino acid, a plant may have a preferred
codon for each amino acid; this is called codon bias gene

coefficient of coancestry: >>> coancestry

coefficient of correlation: A number that measures the linear dependence between two random
variables; limiting values of —1 and +1 indicate perfect negative and perfect positive cor-
relation, respectively; a correlation of zero suggests a complete lack of association between
the two variables stat

coefficient of inbreeding: >>> inbreeding coefficient

coefficient of parentage (COP): The probability that a random gene from one individual is identi-
cal by descent with the a random gene from another individual (e.g., two varieties having
one parent in common statistically showing on 50% of loci the same alleles [i.e., cop =
0.5]), or having one grandparent in common showing 25% of loci the same alleles (i.e., cop
= (.25), or no parent in common cop = 0, respectively stat meth

coefficient of relatedness: r = n X (0.5)" where n is the alternative routes between the related
individuals along which a particular allele can be inherited; L is the number of meiosis or
generation links stat

coefficient of relationship: The probability that two individuals have inherited a certain gene from
a common ancestor stat >>> coefficient of parentage
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coefficient of selection: A measure of the relative change in gene frequency between generations
as a result of differential selection stat gene >>> Figure 60

coefficient of variation: The standard variation expressed as percentage of the mean stat

coenobium: Refers to a colony of a fixed number of cells bot

coenocytes: An organism or a portion thereof that is multinucleate; the nuclei are not each separate
in one cell, such as in some protoplast or cell fusion products bot biot

coenocytic: Multinucleate or formed by nuclear division without cross wall formation bot

coenocytic endosperm: Multinucleate condition in which nuclei divide within a common cyto-
plasm without being separated from each other by a plasmalemma or cell wall bot

coenospecies: A group of individuals of common evolutionary origin comprising more than one
taxonomic species bot evol >>> Figures 68, 69

coenzyme: Non-protein, organic substance that acts as cofactor for an enzyme phys

coevolution: Joint evolution of two unrelated species that have a close ecological relationship
resulting in reciprocal adaptations as happens between host and parasite, and plant and
insect evol >>> Figures 68, 69

cofactor: Non-protein component that is required by an enzyme in order for it to function, and to
which it may be either tightly or loosely bound phys

coffee berry disease (CBD): The mostserious disease of coffee, caused by the fungus Colletotrichum
coffeanum; at present it is confined to eastern Africa; the fungus resides in the bark and
parasitizes the berries only; in a susceptible tree, there is a total loss of all berries several
months before harvest, and this represents the minimum level of horizontal resistance; in
resistant trees selected recently in Ethiopia, there is no loss of berries, and this represents
the maximum level of horizontal resistance; in other countries where the disease occurs, it
is controlled with fungicides phyt

coffee leaf miner: A serious pest in coffee caused by Perileucoptera coffeella phyt

coffee leaf rust: This disease (Hemileia vastatrix) is of interest because, when arabica coffee was
taken as one pure line to the New World, all of its pests and diseases were left behind in
the Old World; this gave Latin America a commercial advantage, and it now produces
about 80% of the world’s coffee; when the rust was accidentally introduced into Brazil in
1970, there were fears of a major disruption of the world supply; this disease is an appar-
ent exception to the rule that vertical resistance will evolve only in the seasonal tissue of a
discontinuous pathosystem; because coffee is an evergreen perennial phyt

coffein: >>> caffeine

cohesin: During mitosis and meiosis >>> sister chromatids are held together by protein complexes;
this cohesion is important not only for pairwise alignment of chromosomes on the mitotic
spindle but also for the generation of tension across centromeres — it counteracts the pull-
ing force of spindle microtubules, which ensures the bipolar attachment of chromosomes;
chromosome cohesion thus enables accurate chromosome segregation in both mitosis and
meiosis; cohesion is mediated by the cohesin complex, which contains four core subunits:
two subunits of the structural maintenance of chromosomes protein family, Smcl and
Smc3; the kleisin family protein Sccl/Rad21; and an accessory subunit, Scc3/Psc3; in ver-
tebrates, Scc3 has two isoforms: SA1 and SA2; another protein, Pds5, is weakly associated
with the cohesin complex and may regulate the dynamic interaction of cohesin with chro-
matin; the cohesin complex has been proposed to form a ring structure that encircles sister
chromatids cyto biot >>> kleisin

cohesive ends: DNA with single-stranded ends, which are complementary to each other; enabling
the different molecules to join each other, also known as >>> sticky ends, overhang, or
protruding ends biot >>> circularization

cohort: Refers to an inclusive group of all genotype selections entering the trials at one time; some
kind of peer grouping is necessary for valid comparisons in breeding programs because
only selected material enters (e.g., yield nurseries in seasonal or yearly groups); with the
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passage of time each cohort is unique in its number of possible data years (e.g., cohorts
may enter the system on an annual basis and may be melded into a conglomerate cohort,
which each year may contain one plot of every selection undergoing evaluation); the cohort
(master nursery) is reasonably stable in size; the addition of the annual new cohort approxi-
mately balances the attrition by discard from all older cohorts; this basic nursery serves as
a resource pool from which outstanding selections periodically can be chosen to become
entries in replicated advanced trials meth

coiling: When chromosome cores first become visible in late prophase of mitosis, sister cores are
adjacent to one another and run along the inner sides of sister chromatids; as prophase
proceeds, the proteinaceous cores separate, and sister chromatids coil; the chromatids coil
because cores actively shorten; probably the contraction of a core located to one side of
a chromatid causes the chromatid to coil with the core to the inside and chromatin to the
outside cyto

co-integrate vector: A two-plasmid system for transferring cloned genes to plant cells; the clon-
ing vector shows a T-DNA segment containing cloned genes; after introduction into an
Agrobacterium tumefaciens, the cloning vector DNA undergoes homologous recombina-
tion with a resident disarmed Ti plasmid to form a single plasmid carrying the genetic
information for transferring the genetically engineered T-DNA region to plant cells biot

coir: Course fiber extracted from the fibrous outer shell of the coconut agr

colcemid: A synthetic equivalent of >>> colchicine cyto meth

colchicine: A poisonous alkaloid drug (C,,H,sNO,) that is obtained from meadow saffron
(Colchicum autumnale); it has a disruptive effect on microtubular activity; thus, it affects
tissue metabolism generally, and mitosis and meiosis in particular; it is used for induction
of polyploidy chem phys cyto >>> C mitosis >>> polyploidization >>> doubled haploid
>>> Figure 58 >>> Table 46

colchiploidy: Polyploidy induced by application of colchicine cyto

cold frame: A bottomless box consisting of a wooden, concrete, stone, or metal frame with a glass
or polyethylene top; it is placed on the ground over plants to protect them from cold or frost
in order to speed up germination or to get an earlier harvest hort meth

cold spot: Any sequence within a gene or chromosome at which mutations occur at a significantly
lower frequency than normal gene

cold stimulus: >>> stratification

cold test: A type of stress test that shows the performance of seeds in cool, moist soil in the pres-
ence of various soil microorganisms; the test is conducted by planting the seeds in moist,
unsterilized field soil, exposing them to cool (+5 to —10°C) temperatures for about one
week, then allowing them to germinate in the same soil at warmer conditions seed >>>
www.plantstress.com

cole (crops): Vegetables of the genus Brassica, including cauliflower, broccoli, cabbage, and turnips
hort >>> Figure 8

Coleoptera: Beetles, the largest subgroup of insects; they are characterized by their rigid outer
wings, which cover a more delicate set of inner wings; their length can vary from less than
a millimeter to up to 17 cm; worldwide, there are about 350,000 species of beetles; they
pass through several stages of development (their larvae hatch from an egg and pupate;
after pupation, adult beetles hatch from their cocoon and live for only a few weeks); they
may feed on living and dead plant material, other insects, carrion, and dung; some species
are serious agricultural pests, e.g., the western corn rootworm zoo phyt

coleoptilar stage: The embryo develops a prominent shoot apical meristem surrounded by the
coleoptilar ring, and backed by the flattened, spade-shaped scutellum; it occurs about
12-14 days after pollination phys meth >>> Table 13

coleoptilar tiller: >>> axillary tiller
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coleoptile: The first leaf in grasses, which ensheathes the >>> plumula bot

coleorhiza: A transitory membrane covering the emerging radicle (root apex) in some species; it
serves the same function for the root as the coleoptile does for the plumule bot

colinearity: The correspondence between the order of nucleotides in a section of DNA (cistron)
and the order of amino acids in the polypeptide that the >>> cistron specifies gene

collar: The structure at the top of the >>> culm above which lies the ear in cereals; in barley, the
type of >>> lodicules that appear to enwrap the base of the >>> caryopsis when seen in
position by removal of the lemma botr >>> Table 30

collateral mutation: Any random second-site mutation that is introduced into the target DNA dur-
ing site-directed mutagenesis gene meth >>> TAL effector nuclease

collective fruit: >>> multiple fruit

collenchyma: A supporting tissue composed of more or less elongated living cells with non-ligni-
fied primary walls bot

colloid: A substance that is composed of two homogenous phases, one of which is dispersed in the
other chem

colony: In tissue culture, a visible mass of cells biot; sometimes, a group of plants where all plants
arise from one root system (e.g., in sunflower) bot

colony-forming units (CFU): A measure for number of viable bacteria biot

colony hybridization: A technique for using in sifu hybridization to identify bacteria carrying a
specific clone; it is only suitable for DNA fragments cloned onto multicopy vectors biot
>>> Figure 46

Colorado potato beetle: A parasite (Leptinotarsa decemlineata) of the wild Solanum rostratum
(buffalo burr, or prickly potato) in Colorado; this beetle moved on to cultivated potatoes as
a new encounter parasite, and became one of the worst insect pests in the whole of agricul-
ture; it is a yellow and black striped beetle, the same shape as a ladybird, but much larger,
being 1.5 cm long; the larvae and beetles are voracious eaters of potato leaves and, if not
controlled, they can destroy a potato crop; originally controlled with compounds of lead
and arsenic, the beetles are now controlled with synthetic insecticides phyt

colorimeter: >>> colorimetry

colorimetry: The methods used to measure color and to define the result of the measurement micr

color separator: A machine that separates seed on the basis of their surface color; it is used for
seed cleaning or type separation seed

colter: >>> coulter

columella: An elongated floral axis that supports the carpels in certain plants bot

column: Part of the gynoecium of orchids, homologous with the style, which is a gynostegium,
carrying the >>> pollinia as well as the stigmatic cavity; sometimes the lower, undivided
part of the awns of certain Aristida species bot

column chromatography: The separation of organic compounds by percolating a liquid contain-
ing the compounds through a porous material (e.g., ion exchange resin) in a cylinder meth

column-complete Latin square: A >>> Latin square is column-complete if each ordered pair of
distinct symbols occurs precisely once in consecutive positions in a column of the square
stat >>> design of experiment

column diagram: >>> histogram

column-quasi-complete Latin square: A >>> Latin square is column-quasi-complete if each
unordered pair of distinct symbols occurs precisely twice in consecutive positions in a
column of the square star >>> design of experiment

coma: A tuft of hairs attached to a seed like the brush on wheat grains, or such as milkweed
(Asclepias ssp.) and cotton (Gossyplium ssp.) seeds bot

combed: An industrial cotton yarn preparation; during the combing process, fibers are combed to
make them parallel in the sliver and short fibers are removed agr
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combination ability: >>> combining ability

combination breeding: A breeding method that utilizes the genetic diversity of individuals or
varieties in order to create and to select new phenotypes on the basis of genetic recombina-
tion of useful characters of parental material meth >>> Figures 5, 7, 16 >>> Tables 5, 35

combine (harvester): A self-propelled grain harvester; in one operation it combines cutting,
threshing, separation, cleaning, and straw dispersal agr

combine harvester: A machine that harvests and threshes a crop in one operation agr

combing: Using a comb to lift >>> stolons and >>> procumbent shoots so that they can be cut by
a mower; the comb typically has metal teeth or flexible tines and is fastened immediately
in front of a reel mower agr

combining ability (CA): The average performance of a strain in a series of crosses (general CA);
deviation in a particular cross from performance predicted on the basis of general combin-
ing ability (specific CA) gene >>> Figures 19, 51 >>> Table 35

common haploid: Any haploid that is characteristic for a majority of individuals of a distinct
population gene

common single nucleotide polymorphism: Any >>> SNP whose minor allele occurs in a more
than 10% of the genomes of a population biot >>> causal single nucleotide polymorphism
>>> candidate single nucleotide polymorphism >>> copy single nucleotide polymor-
phism >>> SNP

common scab (of potato): A fungal disease (Streptomyces scabies) affecting the tuber skin; dis-
eased tubers are unattractive, but yield and cooking quality remain unaffected phyt

common SNP: >>> common single nucleotide polymorphism

Commonwealth Scientific and Industrial Research Organization (CSIRO, Australia) This
organization carries out research in science, industry, and agriculture and is partly funded
by industry org >>> www.csiro.au

community: A naturally occurring group of various organisms that inhabit a common environ-
ment, interact with each other, and generally are independent of other groups eco

compact: Short and dense bot

compactation: Increase in bulk density of soil due to mechanical forces, such as tractor wheels or
combines agr

companion cell: A type of cell that pumps nutrients (sugars) into phloem cells phys

companion crop: Two crops grown together for the benefit of one or both; it is particularly used of
the small grains with which forage crops are sown agr >>> catch crop

companion planting: >>> companion crop

companion species: Usually a weed species that grows in close proximity to a crop species and
which may be ancestral to the crop; the two species may exchange genes by viable sponta-
neous hybrids (e.g., Aegilops spp. near a wheat field, as it is seen sometimes in Turkey or
other countries of the Middle East or the American Midwest) eco

comparative genomic hybridization (CGH): A molecular cytogenetic technique that allows
detection of DNA sequence copy number changes throughout the genome in a single
hybridization meth biot cyto >>> Table 37

comparative (gene) mapping: Localization (mapping) of a common set of >>> DNA probes
onto linkage maps of different species; the results of these comparisons indicate substan-
tial conservation of blocks of genes and even large segments of chromosomes between
species; this approach shows synteny of markers among related species or genera; such
maps have been established for cereals (wheat, maize, oats, rye, rice, sorghum, millet) and
Solanaceae, such as potato, tomato, and paprika gene meth

comparative positional candidate gene: A gene that is likely to be located in the same region as
a DNA marker that has been shown to be linked to a single-locus trait or to a quantitative
trait locus (QTL), where the gene’s likely location in the genome of the species in question
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is based on its known location in the map of another species (i.e., is based on the compara-
tive map between the two species) biot >>> QTL mapping >>> Table 58

compartmentalization: Isolation of a specific tissue area by host barrier tissues phyt

compatibility: In molecular biology, compatible plasmids have different replication functions and
can coexist in the same cell; incompatible plasmids are very similar or identical in their
replication functions and, in the absence of selection, one of the two plasmids will survive
in the cells, while the other is lost spontaneously from a culture; the smaller, faster-repli-
cating plasmid is generally favored in this process biot

compensating diploid(s): One normal chromosome that is replaced by two telocentric chromo-
somes representing both arms or four telocentric chromosomes that compensate for a pair
of normal (homologous) chromosomes cyto

compensating trisomic(s): An aneuploid individual with an extra chromosome in which a miss-
ing standard chromosome is compensated for by two novel interchange chromosomes; the
two novel chromosomes carry two different arms of the missing chromosome cyto >>>
Figures 14, 17, 37

compensation point: The concentration of CO, at which photosynthesis balances respiration by a
leaf, in defined conditions phys

compensatory mutation: Any mutation in an exon of a gene that neutralizes the effect of another
mutation in the same exon, or another exon of the same gene gene

competence: Ability of a bacterial cell to take up DNA molecules and become genetically trans-
formed biot

competency: An ephemeral state, induced by treatment with cold cations, during which bacte-
rial cells are capable of uptaking foreign DNA; in plants, the endogenous potential of a
given cell or tissue to develop in a particular way, e.g., embryogenically competent cells
are capable of developing into fully functional embryos; the opposite is non-competent or
morphologically incapable biot >>> dedifferentiation >>> totipotency

competent: In tissue culture, able to function or to develop; in molecular biology, competent (cells)
have the ability to take up DNA; Escherichia coli is artificially made competent by wash-
ing in the cold with CaCl,; some bacteria become naturally competent during certain
growth phases biot

competition: Interaction of two or more organisms restricting each other’s survival when at least
one resource (e.g., water, nutrients, light, space) is limiting eco

competition for food: >>> survival of fittest

competitive allele specific PCR (KASP™): A homogenous, fluorescence-based genotyping vari-
ant of polymerase chain reaction; it is based on allele-specific oligo extension and fluores-
cence resonance energy transfer for signal generation; a single-nucleotide polymorphism
(>>> SNP) occurs when a single nucleotide in a DNA sequence differs between members
of the same species or a paired chromosome; SNPs work as >>> molecular markers that
help locate >>> genes associated with disease and are used for genotype sequencing;
genotyping by >>> next-generation sequencing using SNPs is expensive, time-consuming,
and has some missing data; there are many other SNP techniques that can be used depend-
ing on the purpose of the research considering throughput, data turnaround time, ease
of use, performance (sensitivity, reliability, reproducibility, accuracy) flexibility, require-
ments, and cost; for highest throughput for large-scale studies it is best to choose multi-
plexed chip-based technology; multiplex technologies generate anywhere from 100 to over
a million SNPs per run but are not economical to use for small to moderate numbers of
SNPs; for a smaller number of SNPs, a uniplex assay like KASP can be used meth gene

competitive interaction: A condition that may arise in heteroallelic pollen expressing two different
pollen S-alleles; they effectively compete with one another such that pollen is not inhibited
in pistils expressing either of the matching S-haploids gene
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compilospecies: A genetically aggressive species that assimilates genomes from related species; it
may completely assimilate a species, causing extinction bot

compilospecies: A genetically aggressive species that assimilates genomes from related species
bot

complementary DNA (cDNA): DNA complementary to a purified mRNA and produced by RNA-
dependent DNA polymerase; it lacks the introns present in corresponding genomic DNA;
it is most commonly made to use in PCR to amplify RNA (RT-PCR); e.g., large-scale
DNA sequencing can be carried out on genomic DNA or cDNA; the use of cDNS is more
cost-efficient, interpretation of results is more precise, cDNA helps in annotation and iden-
tification of exons and introns, and cDNA helps to gain information about transcriptomes
gene biot

complementary effect: Genes that by interaction produce a phenotype qualitatively distinct from
the phenotype of any of them separately gene

complementary genes: Mutant alleles at different loci, which complement one another to give a
wild-type phenotype; dominant complementarity occurs where the dominant alleles of two
or more genes are required for the expression of a particular trait; recessive complementar-
ity is the case of suppression of a particular trait by the dominant allele of either gene, so
that only the homozygous double recessive displays the trait gene >>> Table 6

complementary herbicide: Herbicides used in conjunction with a specially designed, herbicide-
tolerant crop; if a soybean cultivar is genetically modified to have tolerance to an herbicide,
the herbicide is considered that soybean cultivar’s complementary herbicide; complemen-
tary herbicides for herbicide-tolerant plants developed with genetic engineering are gen-
erally “non-selective” or “broad-spectrum” herbicides; these affect central sites of plant
metabolism and are thus effective against a wide range of plants; an herbicide-tolerant crop
and its respective complementary herbicide constitute an herbicide tolerance system; in
this combination, wide-spectrum herbicides like Roundup™ can be applied to kill nearly
all weeds without harming the crop biot agr

complementary homopolymeric tailing: The process of adding complementary nucleotide exten-
sions to different DNA molecules, for example, deoxyguanosine (dG) to the 3'-hydroxyl
ends of one DNA molecule and deoxycytidine (dC) to the 3’-hydroxyl ends of another DNA
molecule to facilitate, after mixing, the joining of the two DNA molecules by base pairing
between the complementary extensions biot

complementary interaction: The different components of the system must work together to exert
an effect gene

complementary nucleotides: Members of the pairs adenine—thymine, adenine—uracil, and gua-
nine—cytosine that have the ability to hydrogen bond to one another chem biot >>>
Table 38

complementation: Interaction of two or more genetic loci in the >>> expression of a single phe-
notypic character, or the complementary action of gene products in a common >>> cyto-
plasm; the support of a function by two homologous pieces of genetic material present in
the same cytoplasm, each carrying a recessive mutation and unable by itself to support that
function gene; in molecular biology, it refers to the ability of a cloned gene to overcome a
host mutation biot

complementation test: A genetic test to determine if two mutations with similar phenotypes are
allelic (occur in the same gene) or are non-allelic (occur in separate genes); individuals
homozygous for each mutation are crossed; if the mutations are allelic, the offspring will
have the mutant phenotype; if they are non-allelic the offspring will be heterozygous for
both alleles and will have the wildtype phenotype gene meth

complete block: A simple experimental design in which all testers are included in each replication
of the experiment and are arranged in a random order within replication; for accuracy, it
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should be used with small numbers of entries only; replications may be placed end to end
or opposite each other, so that the total area covered by the experiment will be as nearly
square in shape as possible; entries with apparent weakness may be discarded before har-
vest and data may still be analyzed by an analysis of variance meth stat >>> design of
experiment >>> Table 25

complete cross: >>> diallel cross

complete diallel: A mating design and subsequent progeny test resulting from the crossing of a
certain number of parents in all possible combinations including selfs and reciprocals;
because of severe inbreeding depression in the selfs, these are often skipped, nevertheless
the test is still called a full diallel meth >>> design of experiment

complete digest: The treatment of a DNA preparation with an >>> endonuclease for sufficient
time for the entire potential target sites within that DNA to have been cleaved biot

complete dominance: >>> dominance

complete flower: A flower that has pistils, stamens, petals, and sepals bot

complete Latin square: A >>> Latin square is complete if it is both row-complete and column-
complete stat >>> design of experiment

completely randomized design: The structure of the experiment in a completely randomized
design is assumed to be such that the treatments are allocated to the experimental units
completely at random stat >>> design of experiment

complete penetrance: The situation in which a dominant gene always produces a phenotypic effect
or a recessive gene in the homozygous state always produces a detectable effect gene

complex heterozygous: Special type of genetic system based on the heterozygosity for multiple
reciprocal translocations cyto

complex locus: A cluster of two or more closely linked and functionally related genes constituting
a pseudoallelic series gene

component of variance: >>> variance

component weight: For each stage of sampling, the component weight is equal to the reciprocal of
the probability of selecting the unit at that stage star

composite: A plant of the immense family Compositae, regarded as comprising the most highly
developed flowering plants bot; a mixture of genotypes from several sources, maintained
by normal pollination seed

composite cross: A population derived from the hybridization of several parents, either by hand-
pollination or by the use of male sterility meth >>> design of experiment

composite-cross population: A population generated by hybridizing more than two varieties and/
or lines of normally self-fertilizing plants and propagating successive generations of the
segregating population in bulk in specific environments so that natural selection is the
principal force acting to produce genetic change; artificial selection may also be imposed;
the resulting population is expected to have a continuously changing genetic makeup meth

composite fruit: A seed distribution unit that includes many ovaries connected by fruit walls or
other suitable tissue; if the flower basis (receptacle) or other flower components are thick
and fleshy (e.g., in strawberry, apple, or fig), it is called a false fruit or pseudocarp bot

composite interval mapping: In this method, an >>> interval mapping is performed using a
subset of marker loci as covariates; these markers serve as proxies for other >>> QTLs to
increase the resolution of interval mapping, by accounting for linked QTLs and reducing
the residual variation; the problem concerns the choice of suitable marker loci to serve as
covariates; once these have been chosen, mapping turns the model selection problem into
a single-dimensional scan biot meth >>> QTL mapping >>> Table 58

composite mixture: Breeder seed obtained by mechanically combining seed from two or more
strains; the mixture is increased through successive steps in a certified seed program and
distributed as a synthetic variety seed >>> Figure 51
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composite transposon: A transposable element formed when two identical or nearly identical
transposons insert on either side of a non-transposable segment of DNA, such as the bacte-
rial transposon Tn5 biot

composite variety: A plant population in which at least 70% of progeny result from cross of the
parent lines seed

compost: Plant and animal residues that are arranged into piles and allowed to decompose agr hort

compound chromosome: Formed by the union of two separate chromosomes cyto

compound cross: A combination of desirable genes from more than two inbred lines, breeding
strains, or varieties meth

compound cyme: A determinate inflorescence where there is secondary branching, and each ulti-
mate unit becomes a simple cyme bot

compound leaf: A leaf that is divided into many separate parts (leaflets) along a midrib (the rachis);
all the leaflets of a compound leaf are oriented in the same plane; when a compound leaf
falls from the tree, it falls as a unit; a double compound leaf is one in which each leaflet of
a compound leaf is also made up of secondary leaflets bot

computational biology: The use of techniques from applied mathematics, informatics, statistics,
and computer science to solve biological problems stat biot >>> bioinformatics

compressed: Flattened strongly, typically laterally; keeled bot

co-mutagenesis: The occurrence of two or more mutations at closely linked loci with the genome
gene >>> TAL effector nuclease

concatemer: Tandem repeats of identical DNA molecules; lamda phage DNA must be concatemers
in order to be packaged biot >>> lamda phage >>> http://wheat.pw.usda.gov/ITMI/Repea
ts/index.shtml

concatenate: Interlocked circles (e.g., plasmids) biot

concave: Shaped like the inside of an egg bot

concatemer: DNA segment made up of repeated sequences linked end to end biot

concerted evolution: The ability of two related genes to evolve together as though constituting a
single locus evol gene >>> Figures 68, 69

condensation of chromosomes: >>> chromosome contraction >>> coiling

condenser: A lens or combination of lenses that gathers and concentrates light in a specified direc-
tion, often used to direct light onto the projection lens in a projection system micr

condenser iris diaphragm: The substage iris diaphragm located at the front focal plane of the
condenser lens of a microscope; with >>> KOEHLER illumination, the iris lies in a plane
conjugate with the rear focal plane of the objective lens micr

conditional mutation: Any mutation that is only expressed under specific conditions, e.g., tem-
perature effects gene

conditional lethal genes: Genes that are expressed in response to a specific environmental stimu-
lus such as a specific chemical; when expressed, they are lethal to the plant gene

conditional mutation: A mutation that has the wild-type phenotype under certain environmental
conditions (temperature, age, nutrition) and a mutant phenotype under other conditions
gene

conditioned dominance: Dominance affected by the presence of other genes or by environmental
influence gene

conditioned storage: Storage of seed under controlled conditions of temperature and relative
humidity seed meth

conditioner: A material or substance added to a fertilizer that keeps it flowing free meth agr

conditioning: The term used to describe the process of cleaning seed and preparing it for market;
sometimes called processing seed >>> Table 11

conduction: Plasmid mobilization involving cointegrate formation biot

conductivity test: An electrical conductivity test that associates the concentration of leachates
from seeds, after soaking in water, to their quality seed
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cone: A fruit with overlapping scales in which seeds are formed fore

cone collection: Harvesting of cones after seed maturation but before their dispersal fore hort

confidence belt: >>> confidence limit

confidence limit: A term for a pair of numbers that predict the range of values (confidence interval)
within a particular parameter stat

confined research field trial: The release of a plant with a novel trait, for research purposes, under
terms and conditions of confinement designed to minimize any impact the plant with a
novel trait may have on the environment; these terms and conditions include, but are not
limited to, reproductive isolation, site-monitoring, and post-harvest land use restriction
biot eco meth

confocal optics: A microscope optical system in which the condenser and objective lenses both
focus onto one single point in the specimen micr

congeneric species: Those plant species that belong to the same genus, but form two or more dif-
ferent species bot

congenic strain: A variant plant strain that is obtained by backcrossing a donor plant strain to an
inbred parental strain for at least eight generations while maintaining by appropriate selec-
tion the presence of a small genetic region derived from the donor strain gene

congruent crossing: In cross breeding, when parents match exactly in morphology, physiological,
and/or cytogenetic behavior meth

conical divider: An inverted metal cone below a spout from a hopper; the seeds fall over the cone
to be evenly dispersed; a series of bugle or riffle dividers separate the seeds into channels
seed

conidiophore: A threadlike stalk upon which conidia (spores) are produced; a specialized hypha
upon which one or more conidia may bear bot

conidium (conidia pl): Any asexual spore formed on a conidiophore bot

conifer: A species of plant that bears its naked seeds in cones (a woody strobilus); their flowers
are in cones, and male and flower cones are separate; the oldest (bristlecone pine) and the
largest (sequoia) extant organisms belong to this class; it belongs to the Gymnospermae
which includes needle-leafed trees such as pines and cypresses; most conifers are ever-
green trees and shrubs, e.g., pine, fir, larch, and spruce trees; Mesozoic-era conifers
included redwoods, yews, pines, the monkey puzzle tree (Araucaria ssp.), cypress, and
Pseudofrenelopsis ssp. (Cheirolepidiaceae); towards the end of the Mesozoic, flowering
plants flourished and began to overtake conifers as the dominant flora; their unique feature
is the inheritance of cytoplasmic DNA (chloroplasts) via pollens bot

coniferous tree: >>> conifer

conjugate (of a Latin square): A >>> Latin square obtained by permuting the roles of “rows”,
“columns”, and “symbols” stat >>> design of experiment

conjugation: A process whereby organisms of identical species, but opposite mating types, pair
and exchange genetic material (DNA) gene; in molecular biology, natural process of DNA
transfer between bacteria in which the DNA is never exposed; it is insensitive to externally
added >>> DNase biot

connate: Fusion of like parts, such as sheath margins to form a tube bot

connective: The tissue joining the two cells of an anther bot

conoidal: Nearly conical bot

consanguineous matings: Matings between two individuals who share a common ancestor in the
preceding two or three generations gene

consanguinity: >>> coancestry

consensus chloroplast simple (single) sequence repeat (ccSSR): Average or most typical form
of a sequence that is reproduced with minor variations in a group of chloroplast DNA
sequences; the consensus sequence of chloroplast DNA shows the nucleotide or amino
acid most often found at each position; the preservation of a consensus implies that the
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sequence is functionally important; the simple or single sequence repeat, that is, micro-
satellite sequences repeat, appears repeatedly in sequence within the DNA molecule in a
manner enabling them to be used as markers biot meth >>> Figure 63

consensus sequence: If a particular nucleotide sequence is always found with only minor varia-
tions, then the usual form of that sequence is called consensus sequence; the term is also
used for genes that encode the same protein in different organisms gene

conservation: Maintenance of environmental quality and resources seed

conservation tillage: Seed bed preparation systems that have about 30% or more of the residue
cover on the surface after planting; two key factors influencing crop residue are (1) the type
of crop, which establishes the initial residue amount and its fragility, and (2) the type of till-
age operations before and during planting; there are three tillage systems: (1) no-till — soil
left undisturbed from harvest to planting except for nutrient injection; planting or drilling
is accomplished in a narrow seedbed or slot created by coulters, row cleaners, disk open-
ers, in-row chisels, or roto-tillers; weed control is accomplished primarily with herbicides;
cultivation may be used for emergency weed control, (2) ridge-till — soil left undisturbed
from harvest to planting except for nutrient injection; planting, however, is completed in a
seedbed prepared on ridges with sweeps, disk openers, coulters, or row cleaners; residue
is left on the surface between ridges; weed control is accomplished with herbicides and/
or cultivation; ridges are built during cultivation, (3) mulch-till — soil is disturbed prior to
planting; tillage tools such as chisels, field cultivators, disks, sweeps, or blades are used;
weed control is accomplished with herbicides and cultivation agr

conserved orthologous set (of markers) (COS): Used for comparative mapping between closely
related plant species; for a given group of species, a COS is formed by identifying genes
from each species that are orthologous to genes of other species in the set meth biot

consocies: Part of a plant association lacking one or more of its dominant species eco

conspecies: Individuals of the same species, or those distinct sympatric species that are distributed
or inhabit the same geographic area eco

constitutive: A plant is said to be constitutive for the production of an enzyme or other protein if
that protein is always produced by the cells under all physiological conditions biot

constitutive enzyme: An enzyme that is synthesized continually regardless of growth conditions
chem phys

constitutive gene: A gene that is continually expressed in all cells of a plant gene

constitutive heterochromatin: The material basis of chromosomes or segments that exhibit het-
erochromatic properties under most conditions (e.g., centromeric or telomeric heterochro-
matin) cyfo >>> Table 43

constitutive mutation: Causes genes that usually are regulated to be expressed without regulation
gene

constitutive promoter: An unregulated promoter that allows for continual transcription of its
associated gene biot

constitutive resistance: Genetically controlled, inherited resistance phyt gene

constitutive synthesis: Continual production of RNA or protein by an organism bio

constriction: An unspiralized segment of fixed position in the metaphase chromosomes (nucleolar
~, primary or centric ~, secondary ~) cyto

construct: An engineered DNA fragment (e.g., plasmid) which contains, but is not limited to, the
DNA sequences to be integrated into a target plant’s genome biot

Consultative: Group on International Agricultural Research (CGIAR) An informal association
of 58 public and private sector members supporting 16 international agricultural research
centers; the centers develop advanced breeding material for adoption and use by national
agricultural research systems in developing countries; under its auspices are the institutes
as follows: CIAT, CIMMYT, CIP, ICARDA, ICRISAT, IITA, IRRI; a group of donors
established the CGIAR in the early 1970s to fund agricultural research around the world;
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it does this via 16 International Agricultural Research Centers, which now call themselves
Future Harvest centers comprising more than 8,500 scientists and support staff working in
more than 100 countries; the CGIAR is the biggest institutional force guiding research and
development for the crops that feed people in the South; as government funding is drying
up, the CGIAR is increasingly looking to partnerships with industry to keep itself alive
org >>> www.cgiar.org

contact: Getting an herbicide to touch the surface of a plant, either foliage or roots phyt

contact herbicide/fungicide: Herbicide/fungicide that does not move from point of initial uptake;
it remains on the surface where it is applied phy?

containment: Measures taken to prevent release of recombinant DNA molecules into the natural
environment; biological and physical methods are applied biot

contaminant: Growth of microorganisms along the side of the plant tissue in vitro biot

contig: A set of overlapping clones that provide a physical map of a portion of a chromosome biot
>>> contiguous (contig) map

contiguous gene syndromes: Disorders caused by microdeletions or microduplications in neigh-
boring functional genes; inheritance is usually sporadic but recurrences are possible gene

contiguous (contig) map: The alignment of sequence data from large, adjacent regions of the
genome to produce a continuous nucleotide sequence across a chromosomal region biot

contingency tables (cross-tabulations): For cross-classified data the frequency for the values that
fall into each possible combination of levels from two different factors is recorded; one
of the factors is associated with the columns of the contingency table; the other factor is
associated with the rows of the contingency table; individual qualitative data values are
simply grouped by the values of the classification variable; for individual quantitative data
values, a classification may be created by defining intervals or cutpoints to bin the data into
separate groups stat

continuation: A filing, while a patent is active, which contains additions or changes to the previous
claims adm >>> Intellectual Property Rights

continuous: A rachis or other organ that does not disarticulate bot

continuous culture: An in vitro suspension culture continuously supplied with nutrients by the
inflow of fresh medium; the culture volume is normally constant biot >>> closed continu-
ous culture

continuous scale: A scale for scoring quantitative data for which the number of potential values is
not predefined and is potentially limitless (e.g., seed weight in grams) stat

continuous spindle fiber(s): Connect the two polar regions with each other and remain from early
prometaphase to early >>> prophase cyto

continuous variables: Variables that theoretically have an infinite number of values stat

continuous variation: Variation in the expression of inherited traits in which a series of non-
discrete, intermediate types, which cannot be divided into separate categories, connect the
extremes with no obvious breaks between them gene >>> quantitative character

contour: An imaginary line on the land connecting points of the same elevation; a line drawn on a
map to show the location of points at the same elevation; a series of such contours serving
to delineate the topography of the land agr

contour plowing: A system of plowing in which the furrows follow the land contours in order to
minimize soil erosion meth agr

contracted: Narrow or dense inflorescences, the branches being appressed or short bot

contrasting genetic character: A character with marked phenotypic differences gene

control: An economic reduction of crop losses caused by plant diseases phyt agr

control group: The subjects in an experiment who are not exposed to the experimental stimulus stat

controlled breeding: The reproduction of desired characteristics >>> breeding

controlling element: A mobile (autonomous or non-autonomous) genetic component capable
of producing an unstable, mutant target gene; originally found in maize by its genetic
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property; it is a transposable element; it may be autonomous (transpose independently)
or non-autonomous (transpose only in the presence of an autonomous element) gene cyto

controlling gene: A gene that is involved in turning on or off the transcription of structural genes;
two types of genetic elements exist in this process: a regulator and a receptor element; the
receptor element is one that can be inserted into a gene, making it a mutant, and can also
exit from the gene; both of these functions are under control of the regulator element gene

control pollination: In horticulture and forestry, to purposely pollinate the female flowers of a tree
with pollen from a known source; usually the flowers are isolated from undesirable pollen
by covering them with a pollen-tight cloth or paper bag before they are receptive; it is a way
to produce full-sib families meth hort fore >>> pollination bag

control treatment: >>> treatment

control variables: Variables whose value is held constant in all conditions of an experiment stat

convariety (convar.): A group of similar cultivars within a variable species or hybrids between two
species; the term has now been replaced in most cases by the word “group” tax

convenience sampling: Used in exploratory research where the researcher is interested in getting
an inexpensive approximation of the truth; the samples are selected because they are con-
venient; this non-probability method is often used during preliminary research efforts to
get a gross estimate of the results, without incurring the cost or time required to select a
random sample stat

Convention on International Trade of Endangered Species (CITES): Provides regulations for
the international trade in listed (endangered) species of plants and animals org >>> www
.cites.org

conventional breeding: The selection process used to try and improve the characteristics of a
plant; genetically superior parents are selected for breeding in a cyclic process until the
desired trait is received; the goal of breeding is to produce genetically improved popula-
tions meth >>> Figure 60

conventional tillage: Primary and secondary tillage operations normally performed in preparing
a seedbed and/or cultivating for a given crop grown in a given geographical area, usually
resulting in <30% cover of crop residues remaining on the surface after completion of the
tillage sequence agr

convergence: The evolution of unrelated species occupying similar adaptive areals, resulting in
structures bearing a superficial resemblance evol >>> Figures 68, 69

convergence breeding (convergent improvement): A breeding method involving the reciprocal
addition to each of two inbred lines of the dominant favorable genes lacking in one line
and present in the other; backcrossing and selection are performed in parallel, each of the
original lines serving as the recurrent parent in one series meth >>> Figure 31

convergence-divergence selection: A breeding scheme in which selection of promising genotypes
is made in a bulk population at different locations followed by massing of selection and
allowing mating among them in a pollination field; the harvested bulk seeds constitute the
basis for the next propagation cycle meth >>> Figure 51

convergent coorientation: In a trivalent, two chromosomes face to one pole, while a third orients
to the other pole cyto

convergent crossing: >>> convergence breeding

convergent evolution: Evolution of two or more different lineages towards similar morphology due
to similar adaptive pressures evol >>> Figures 68, 69

convex: Shaped like the outside of an egg bot

cool morning method: >>> DIF method

cool-season crop (or plant): A crop that grows best during the cool temperatures of spring and
fall or a plant that makes most of its growth during winter and spring and sets seed in late
spring or early summer hort agr
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cooperative breeding: A breeding system where older siblings or adults other than the parents help
rear the current-year’s brood eco >>> breeding

coorientation: >>> centromere orientation

COP: >>> coefficient of parentage

copal: A resinous substance exuded from some species of tropical trees and hardening in air into a
glassy solid ranging in color from red to yellow or brown bot

copper (Cu): A malleable ductile metallic element having a characteristic reddish-brown color; as
a trace element it is needed by plants; deficiency can cause severe problems of growth; as
with iron efficiency, copper efficiency is genetically controlled (e.g., on rye chromosome
arm 5RL a dominant gene and/or gene complex is located, increasing Cu efficiency not
only in rye but also in wheat when the gene is transferred into the recipient) chem phys
>>> white leaf disease >>> mugeinic acid >>> chelate

coppice: Natural regeneration originating from stump sprouts, stool shoots, or root suckers, or to
prune tree and shrubs close to the ground level periodically to promote strong growth fore
hort

coppice-of-two-rotations method: A coppice method in which some of the coppice shoots are
reserved for the whole of the next rotation; the rest being cut fore

coppice method: A method of regenerating a forest stand in which the cut trees produce sprouts,
suckers, or shoots fore

coppice selection method: A method in which only selected shoots of usable size are cut at each
felling, leading to uneven-aged stands fore

coppice shoot: Any shoot arising from an adventitious or dormant bud near the base of a woody
plant that has been cut back fore hort

coppice-with-standards method: Regenerating a forest stand by coppicing; selected trees grown
from seed are left to grow to a larger size than the coppice beneath them; the method is
used to provide seeds for natural regeneration of standards in subsequent rotations fore

copulation: The fusion of sexual elements gene

copy-choice hypothesis: The interpretation of intrachromosomal genetic recombination that is not
regarded as a physical exchange of preformed genetic strands gene

copy error: An error in the DNA replication process giving rise to a gene mutation gene

copy gene: Genetic material incorporating the genetic code for a desirable trait, which has been
copied from DNA of the donor to the host organism biot

copy number: The number of molecules per genome, of a plasmid or a gene, that a cell contains;
copy number variants are genomic rearrangements resulting from gains or losses of DNA
segments; typically, the term refers to rearrangements of sequences larger than 1 kb; this
type of polymorphism has been shown to be a key contributor to intra-species genetic
variation, along with single-nucleotide polymorphisms (SNP) and short insertion-deletion
polymorphisms; over the last decade, a growing number of studies have highlighted the
importance of copy number variation; in plants, initial genomic analyses indicate that copy
number variations are prevalent in plants and have greatly affected plant genome evolu-
tion; many copy number variation events have been observed in outcrossing and autoga-
mous species; they are usually found on all chromosomes, with hotspots interspersed with
regions of very low genetic variation; although copy number variation is mainly associated
with intergenic regions, many copy number variations encompass protein-coding genes;
data suggest that copy number variation mainly affects the members of large families of
functionally redundant genes; there are many cases in which copy number variations for
specific genes have been linked to important traits such as flowering time, plant height,
and resistance to biotic and abiotic stress; reports suggest that copy number variations may
form rapidly in response to stress gene biot >>> Figures 68, 69

copy SNP: >>> coding single nucleotide polymorphism
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cordage: Ropes agr

cordate: The heart-shaped base and pointed apex of a structure, e.g., a leaf blade bot

cordon: An extension of the grapevine trunk, usually horizontally oriented and trained along the
trellis wires; it is considered permanent (or perennial) wood hort

core collection: The basic sample of a germplasm collection; it is designed to represent the wide
range of diversity in terms of morphology, geographic range, or genes; it contains, with
a minimum of repetitiveness, the genetic diversity of a crop species and its wild rela-
tives; it is not intended to replace existing genebank collections but to include the total
range of genetic variation of a crop in a relatively small and manageable set of germ-
plasm accessions; core collections are an integral part of biotechnology-aided modern-
day crop improvement programs and are utilized for a variety of applications including
conventional plant breeding, association mapping, resequencing, among others; since their
advent, determination of core collection size has been based on the size of the whole col-
lection; results support the hypothesis that the less frequent alleles seldom contribute to the
genetic distance when compared with common alleles; presize can be efficiently utilized in
any crop for the precise estimation of core collection size meth seed

core eudicot: Members of a large monophyletic eudicot group that includes most of the angio-
sperms evol

core genome: Portion of the >>> pan genome common to all individuals in the species; it repre-
sents the genes present in all strains of a species; it typically includes housekeeping genes
for cell envelope or regulatory functions biot >>> pan genome >>> dispensable genome
>>> Figure 71

corepressor: A metabolite that in conjugation with a repressor molecule binds to the operator gene
present in an operon and prevents the synthesis of a repressible enzyme gene

coriaceous: Leathery bot

cork: In woody plants, a layer of protective tissue that forms below the epidermis bot

cork cambium: >>> phellogen

cork layer: Layer of dead protective tissue between the bark and cambium in woody plants bot

corky root rot (of tomato): A disease caused by Pyrenochaeta lycopersici phyt >>> Figure 62

corm(us): An underground storage organ formed from a swollen stem base, bearing adventitious
roots, and scale leaves; it may function as an organ of vegetative reproduction or in peren-
nation bot

corn U.S.: The edible seed of cereal plants other than maize bot >>> caryopsis >>> maize

Corn Belt: An agricultural region of central U.S. primarily in Iowa and Illinois, but also parts of
Indiana, Minnesota, South Dakota, Nebraska, Kansas, Missouri, and Ohio, growing maize
at a large scale agr

corn bran: The fibrous outer coating of the maize kernel, regarded as a low-grade food for cattle
or a high-grade food for humans bot

corneous: It refers to hard, vitreous, or horny endosperm in cereal grains bot agr

corn-loft: >>> granary

corolla: A collective term for all the petals of a flower; a non-reproductive structure; often arranged
in a whorl; encloses the reproductive organs bot

corpusculum: The gland connecting the two waxy pollen grain masses, e.g., in milkweeds
(Asclepiadaceae ssp.) bot

correlation: The degree to which statistical variables vary together; measured by the correlation
coefficient, which has a value from zero (no correlation) to —1 or +1 (perfect negative or
positive correlation) stat

correlation breaker: >>> outlier

correlation coefficient: A measure for the degree of association between two or more variables in
an experiment; it may range in value from —1 to +1 stat >>> correlation
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correspondence analysis: A complementary analysis to genetic distances and dendrograms; it
displays a global view of the relationships among populations; this type of analysis is more
informative and accurate than dendrograms, especially when the number of loci is fewer
than 30; using the same allele frequencies that are used in phylogenetic tree construction,
correspondence analysis can be performed on the VISTA or MVSP computer programs
biot gene

corresponding gene pair: A pair of genes in a parasite that corresponds with a pair of genes in a
host, which function together to bring about a specific outcome phyt

cortex: >>>rind

corymb: A racemose inflorescence in which the lower pedicels are longer than the upper so that the
flower lies as a dome or dish, and the outline is roundish or flattish bot

COS: >>> conserved orthologous set (of markers)

cos end: The 12-base, single-strand, complementary extension of bacteriophage lambda DNA; also
known as cos site biot >>> cosmid >>> cos site

co-sexual: Having male organs (stamen) and female organs (carpel, pistil) present in the same
flower bot >>> bisexual

cosmid: A synthetic word derived from the designations cos and plasmid; a cosmid is a plasmid
(e.g., pBR322) with so-called cos-sites of the DNA; they offer the chance of incorporation
of alien DNA fragments of sizes between 32 and 45 kb gene >>> cos end >>> cos site

cosmopolite: Plant of worldwide distribution eco

cosmopolitan cultivars: Cultivars that have a wide geographical and environmental range agr eco

cos site: The site of the circular form of lamda phage or others that is cleaved by the terminase to
generate the cohesive 12 bp 5’ overhang ends of the linear phage as it is packaged into the
capsid biot >>> cosmid >>> lamda phage

costa (costae pl): A ridge or midrib of a frond or leaf, also, the marginal longitudinal vein of insect
wings bot zoo

cosuppression: Silencing of a gene by addition of transgenic DNA copies or infection by a virus;
this term, which can refer to silencing at the posttranscriptional (PTGS) or transcriptional
(TGS) level, has been primarily adopted by researchers working with plants biot >>>
post-transcriptional silencing

cotransformation: An event of two plasmids entering the same cell by transformation biot

cottage garden: A (usually) small, informal garden making optimal use of space hort

C,t curve: Graphic representation of the progress of a (liquid) hybridization experiment; used to
determine the complexity of DNA mixtures (e.g., the size of the genome) gene biot >>>
C,t value

cotton gin: A machine that separates seeds, hulls, and other unwanted materials from cotton after
it has been picked agr

cotton square: Fruiting bud of the cotton plant bot agr

C,t value: An expression for the rate of DNA renaturation (annealing-reannealing); DNA renatur-
ing at low C,t is composed of highly repetitive sequences and DNA renaturing at high C_t
values is minimal or non-repetitive; it is used to study genome structure and organization
and has also been used to simplify the sequencing of genomes that contain large amounts
of repetitive sequence; it was first developed and utilized by Roy BRITTEN and his col-
leagues at the Carnegie Institution of Washington, U.S., in the 1960s gene biot >>> Ct
curve

cotyledon: The leaf-forming part of the embryo in a seed; it may function as a storage organ from
which the seedling draws food, or it may absorb and pass on to the seedling nutrients
stored in the endosperm; once it is exposed to light it develops chlorophyll and functions
photosynthetically as the first leaf bot >>> Table 16

cotyledonary node: The point of attachment of the cotyledons to the embryonic axis bot
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coulter: A sharp blade or wheel attached to the beam of a plow, used to cut the ground in advance
of the ploughshare agr

coumarin: A white crystalline compound (CyHO,) with a vanilla-like odor; it gives sweetclover
its distinctive odor; it is also known as a chemical growth inhibitor that has germination-
inhibiting capability phys

coumestrol: Estrogenic compound occurring naturally in forage crops, e.g., in Latino clover, straw-
berry clover, and alfalfa chem >>> coumarin

couple method (of breeding): A breeding method exclusively used in breeding of allogamous
plants; from an original population (e.g., of sugarbeet), single plants are selected and, sub-
sequently, pairwise crossed, preventing unwished-for pollination; the crossing partners
should be as similar as possible in spite of color, growth habit, etc.; the offspring is grown
in separate plots during the following year; the selection of individuals from the plots and
a repeated pairwise crossing can be realized during the fourth year; during the fifth year
offspring is grown in plots and again selected for progeny testing meth >>> Figures 41,
51 >>> Table 35

coupling: The phase state in which either two dominant or two recessive alleles of two different
genes occur on the same chromosome, i.e., linked recessive alleles occur in one homolo-
gous chromosome and their dominant alternatives occur in the other chromosome; it is
also called cis configuration; opposed to >>> repulsion in which one dominant and one
recessive occur in each member of the pair of homologous chromosomes gene

coupling of factors (cis-arrangement): Linkage in which both dominant alleles are in the one
parent, or the condition in which a double heterozygote has received two linked mutations
from one parent and their wild-type alleles from the other parent, for example, ab / + + (as
opposed to a + / + b) gene >>> linkage

covariance analysis: An analysis of the mean of the product of the deviation of two variates from
their individual means; it measures the interrelationship between variables stat

coverage error: In an estimate, results from the omission of part of the target population stat

cover crop: A crop grown between orchard trees or on fields between the cropping seasons of a
main crop, to protect the soil against erosion and leaching and for improvement of soil agr

cowpea mottle carmovirus (CPMoV): It causes grain yield losses of up to 75% in >>> cowpea
(Vigna unguiculata); there is no resistance to this virus among cultivated cowpea lines, but
a high level of resistance exists in Vigna vexillata, a wild Vigna species; it is controlled by
a single dominant gene, and the level of resistance conferred by this gene in V. vexillata is
very high phyt

C3 pathway: Most common pathway of carbon fixation in plants; this >>> photosynthesis pro-
duces at first a 3-carbon (C3) compound (phosphoglyceric acid); in C3 plants, about 25% of
the net carbon uptake is revolved immediately in photorespiration phys >>> C4 pathway
>>> Figure 67

C4 pathway: A carbon fixation found in some plants that have high rates of growth and >>>
photosynthesis and that are adapted to high temperatures, strong light, low carbon diox-
ide levels, and low water supply; this photosynthesis produces at first a 4-carbon (C4)
compound (phosphoenolpyruvate, PEP); in C4 plants, photorespiration is suppressed to a
very large extent due to the presence of a very efficient C2-concentrating mechanism; in
2015, a breakthrough came by the introduction of a C4 pathway into a >>> rice plant to
extract energy from sunlight far more efficiently than it does now; key C4 photosynthesis
genes carried out a rudimentary version of the supercharged photosynthesis process in
the host plant; despite the genetic changes, the altered rice plants still rely primarily on
their usual form of photosynthesis; to get them to switch over completely, it is necessary to
engineer the plants to produce specialized cells in a precise arrangement: one set of cells
to capture the carbon dioxide, surrounding another set of cells that concentrate it, it is the
distinctive wreath anatomy found in the leaves of C4 plants; however, not all the genes that
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are involved in producing these cells are known; it could be number in the dozens; >>>
genome editing methods that allow the precise modification of parts of plant genomes
could help solve the problem; once it has solved the C4 puzzle in a plant such as rice, the
method can be extended to dramatically increase production of many other crops, includ-
ing wheat, potatoes, tomatoes, apples, and soybeans phys >>> C3 pathway >>> Figure 67

CpG island: Repetitive CpG doublets creating a region of DNA greater than 200 bp in length with
a G—C content of more than 0.5 and an observed/expected presence of CpG more than
0.6; usually associated with transcription-initiation regions of (housekeeping) genes tran-
scribed at low rates that do not contain a TATA box; the CpG-rich stretch of 20-50 nucleo-
tides occurs within the first 100200 bases upstream of the start site region; a transacting
transcription factor called SP1 recognizes the CpG islands biot

C3 plants: A class of plants in which the first product of CO, fixation is the 3-carbon compound,
phosphoglyceric acid; these are usually temperate plants and are characterized by lower
dry matter per unit water used, occurrence of photorespiration, and need for greater CO,
concentration as compared to C4 plants; photosynthetically these plants are less efficient
than C4 plants; among C3 plants are wheat, rice, and barley; biofertilizers for C3 plants
include Rhizobium and Azotobacter; in 2012, wheat plants were genetically transformed
by C4 genes of maize; a full-length cDNA for phosphoenolpyruvate carboxylase gene
(pepc) was isolated from Zea mays by PCR; the pepc gene was introduced into wheat
plants (Triticum aestivum) by particle bombardment transformation; physiological studies
showed that phosphoenolpyruvate carboxylase activity in the transgenic plants was 140%
higher than that of the untransformed plants; the highest rate of photosynthesis in the trans-
genic plants was 31.95 pmol CO,/m?/s, which was 26% greater than the rate in untrans-
formed plants; the light saturation point and carboxylation efficiency of pepc transgenic
wheat were 20% and 22.57% higher, respectively, than those of untransformed wheat; as
a result, the weight of seed per spike and thousand-grain weight were 0.23 g and 1.21 g
higher than those of untransformed plants phys agr >>> C4 plants

C4 plants: Found principally in hot climates whose initial fixation of carbon dioxide in >>> pho-
tosynthesis is by the HATCH-SLACK-KORTSHAK (HSK) pathway; the enzyme respon-
sible is PEP carboxylase (carboxylates phosphoenolpyruvate, PEP, to give oxaloacetate),
whose products contain four carbon atoms; subsequently, the carbon dioxide is released
and refixed by the CALVIN-BENSON cycle; the presence of the HSK pathway permits
efficient photosynthesis at high light intensities and low carbon dioxide concentrations;
most species of this type have little or no photorespiration; among C4 plants are sugarcane,
maize, and tropical grasses; Azospirillum is the main biofertilizer for C4 plants phys >>>
C3 plants

crassulacean acid metabolism (CAM): A metabolic pathway adaptation of certain plants that
allows them to take up CO, at night instead of during the day, greatly reducing transpi-
rational water loss during >>> photosynthesis; this type of metabolism is common in
xerophytes phys

crease: The fold (the longitudinal furrow on the ventral side) on a cereal grain bot

creeping growth habit (spreading growth habit): Plant development by extravaginal stem growth
at or near the soil surface, with lateral spreading by rhizomes and/or stolons bot

Criollo cocoa beans: A premium variety of cocoa beans grown primarily in South and Central
America >>> cocoa bean

crisped: Leaves have a tightly curled margin (e.g., parsley and kale) bot

CRISPR: A segment of genetic material found in the genomes of prokaryotes that consists of
repeated short sequences of nucleotides interspersed at regular intervals between unique
sequences of nucleotides derived from the DNA of pathogens which had previously infected
the bacteria and that functions to protect the bacteria against future infection by the same
pathogens; the CRISPR segment encodes, via transcription, short RNA sequences that pair
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with complementary sequences of viral DNA, the pairing is used to guide an enzyme to
cleave the viral DNA and prevent further infection; in practice, a gene-editing technique
in which CRISPR and the RNA segments and enzymes it produces are used to identify
and modify specific DNA sequences in the genome of other organisms biot >>> clustered
regularly interspaced short palindromic repeats

criss-crossing: A continuous, rotational crossbreeding system alternately using males or pollina-
tors of two different breeds; this system is simple to manage and breeds its own replace-
ments; it utilizes the benefit of hybrid vigor; compared to the common F1, some hybrid
vigor can be lost, but that loss is more than compensated for by reduced management effort
and cost meth

criss-cross inheritance: The transmission of a gene from mother to son or father to daughter gene
>>> criss-crossing

cristae: The multiply-folded inner membrane of a cell’s mitochondrion that are finger-like projec-
tions; the walls of the cristae are the site of the cell’s energy production (where ATP is
generated) phys >>> mitochondrion

critical breed: A breed where the total number of breeding females is less than 100 or the total
number of breeding males is less than or equal to five; or the overall population size is close
to, but slightly above, 100 and decreasing, and the percentage of >>> purebred females is
below 80% gene meth

critical difference: A value indicating least significant difference at values greater than which all
the differences are significant stat

critical period: The time span during which crops must be kept weed-free to maximize yield
phyt agr

critical set (in a Latin square): A set of entries in a square grid which can be embedded in
precisely one >>> Latin square, with the property that if any entry of the critical set is
deleted, the remaining set can be embedded in more than one Latin square stat >>> design
of experiment

crock(s): Broken pieces from a broken clay pot, used to cover drainage holes in containers in order
to modify drainage or improve air circulation to the roots hort meth

crook stage: The stage after some legume seedlings have broken through the soil but before the
stem has become erect agr

crop: A plant species expressly cultivated for use agr >>> Table 35 >>> crop plant

crop calendar: A list of the standard crops of a region in the form of a calendar giving the dates
of sowing and the agricultural operations and various stages of their growth in years of
normal weather agr meth

crop diversification: Cropping system where a number of different crops are planted in the same
general area and may be rotated from field to field, year after year agr >>> crop rotation

crop divider (at the harvester): Separates the standing crop from the material being cut agr

crop evolution: The adaptation of a crop over generations of association with humans evol >>>
Figures 68, 69

crop ferality: Feral plants are often semidomesticated, escaped from the field a long time ago,
having been domesticated and now growing wild (Cyperus rotundus, Cynodon dacty-
lon, Echinochloa crus-galli, Echinochloa colonum, Eleusine indica, Sorghum halepense,
Imperata cylindrica, Portulaca oleracea, Chenopodium album, Digitaria sanguinalis,
Convolvulus arvensis, Avena fatua, Amaranthus hybridus, Amaranthus spinosus, Cyperus
esculentus, Paspalum conjugatum, Rottboellia exaltata); growing wild has to be circum-
scribed properly: only in exceptional cases does a feral crop really grow in the wild; usu-
ally such populations stick to ruderal places, to disturbed habitats; in the dense competitive
environment of natural habitats such as dry meadows it is very difficult for weeds and feral
plants to establish permanently; weeds and feral crops are perfectly adapted to life conditions
in anthropogenically disturbed areas; thus, surviving strategies of weeds and feral crops are
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very diverse (germination requirements, discontinuous germination, rapid growth through
vegetative phase to flowering, continuous seed production for as long as growing conditions
permit; self-compatible but not completely autogamous or apomictic; when cross-pollinated,
unspecialized visitors or wind-pollinated; very high seed output under favorable environ-
mental circumstances, adaptations for short- and long-distance dispersal, if a perennial, vig-
orous vegetative reproduction or regeneration from fragments, etc.) agr biot

crop hygiene: The removal and destruction of heavily infested or diseased plants from a crop so
that they do not form sources of reinfestation phyt

crop mimicry: >>> Vavilovian mimicry

cropping intensity: The number of years of cropping multiplied by 100, and divided by the number
of years of the rotation; it is expressed as “R” (e.g., 4 years crop, 6 years fallow = 10-year
rotation; thus R = (4 x 100)/10 = 40) agr

cropping pattern: The yearly sequence and spatial arrangement of the crops or of crops and fallow
on a given area; it includes sequential or multiple cropping, intercropping, mixed cropping,
relay cropping, etc. (e.g., rice followed by wheat, maize followed by wheat followed by
greengram) agr meth >>> crop rotation

crop plant: A plant expressly cultivated for use; the majority of crops can be classified as (1) root
and tuber crops (potato, yams), (2) cereals (e.g., wheat, oats, barley, rye, rice, maize), (3)
oil and protein crops (rapeseed, pulses), (4) sugar crops (sugarbeet, sugarcane), (5) fiber
crops (cotton, jute), or (6) forage crops (grasses, legumes); agronomic crops can be clas-
sified as (1) green manure crops, (2) cover crops, (3) silage crops, or (4) companion crops;
about 2% of the 250,000 higher plant species are used in agriculture, horticulture, etc.
(about 1,700-2,000); economically, the most important families are the legumes and the
grasses, which account for more than a quarter of the total species; they are followed by
Rosaceae, Compositae, Euphorbiaceae, Labiatae, and Solanaceae, all with more than 100
taxa; among the families with 50 to 100 crop species, Liliaceae, Agavaceae, and Palmae
are worth mentioning, whereas more than 50% of the families have fewer than ten crop
species agr >>> Tables 1, 35, 56

crop residue: That portion of a plant left in the field after harvest (maize stalk or stover, stubble)
agr

crop rotation: The alternation of the crop species grown on a field; usually, this is done to reduce
the pest and pathogen population or to prevent one-track exhaustion agr

crop tree: A tree identified to be grown to maturity and which is not removed from the forest before
the final harvest cut; it is usually selected on the basis of its location with respect to other
trees and its quality fore meth

Crop Science Society of America (CSSA): A prominent international scientific society head-
quartered in Madison, Wisconsin; society members are dedicated to the conservation and
wise use of natural resources to produce food, feed, and fiber crops while maintaining and
improving the environment org >>> WWW.CIops.org

crop wild relative: A wild plant closely related to a domesticated plant; it may be a wild ancestor
of the domesticated plant, or another closely related taxon; the wild relatives of crop plants
constitute an increasingly important resource for improving agricultural production and
for maintaining sustainable agro-ecosystems; genetic material from crop wild relatives
has been utilized by humans for thousands of years to improve the quality and yield of
crops; farmers have used traditional breeding methods for millennia; wild maize (Zea
mexicana) is routinely grown alongside maize to promote natural crossing and improve
yields; recently, plant breeders have utilized wild relative genes to improve a wide range
of crops; they have contributed many useful genes to crop plants, and modern varieties of
most major crops now contain genes from their wild relatives bree

cross: Bringing together of genetic material from different individuals in order to achieve genetic
recombination; in breeding, there are applied simple crosses (A X B), triple crosses
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[(A X B) x C], or double crosses [(A X B) X (C x D)]; moreover related (between parents
closely related) or wide crosses (between parents differentiated by a big number of traits/
gens) are used meth >>> Table 49

cross back: >>> backcrossing

crossability: The ability of two individuals, species, or populations to cross or hybridize bot eco
>>> cut style >>> mentor pollen method

crossbred: >>> self

crossbreeding: Outbreeding or the breeding of genetically unrelated individuals; this may entail
the transfer of pollen from one individual to the stigma of another of a different genotype
meth >>> Figure 7 >>> Tables 35, 49

crossbreeding barrier: A pre- and/or postfertilization condition (i.e., progamous or postgamous
incompatibility) that prevents or reduces crossbreeding or any form of gene transfer; it is
caused by genetic, environmental, physical, or chemical influences >>> Table 35

cross cells: These cells are only found in grasses; they are formed from cells of the pericarp that
elongate transversely, lose their chlorophyll, and become lignified; they lie between the
tube cells and the parenchyma of the pericarp bot

cross classification: Classification according to more than one attribute at the same time szat

cross coancestry: Refers to the average of the elements in a coancestry matrix excluding the self-
coancestry on the diagonal; thus, the expected inbreeding following random mating in a
population without inbreeding stat meth >>> pairwise coancestry >>> group coancestry
>>> coancestry

cross-fertilization: The fusion of male and female gametes from different genotypes or individu-
als of the same species, as base of genetic recombination bot >>> allogamy >>> cross-
pollination >>> Table 35

cross-hybridization: In biotechnology, the hydrogen bonding of a single-stranded DNA sequence
that is partially but not entirely complementary to a single-stranded substrate; often,
this involves hybridizing a DNA probe for a specific DNA sequence to the homologous
sequences of different species biot

crossing barrier: Any of the genetically controlled mechanisms that either entirely prevent or at
least significantly reduce the ability of individuals of a population to hybridize with indi-
viduals of other populations gene >>> crossbreeding barrier >>> incompatibility

crossing block: A crop plant nursery containing the parental stocks for a breeder’s crossing pro-
gram meth >>> design of experiment

crossing groups Any group of individuals that comprises a unique set of parents: (1) diallel cross-
ing group — controlled crosses are made between each pair of parents in the group but
crosses with parents outside the group are excluded; (2) factorial crossing group — a limited
number of parents are used as male testers in controlled crosses with an unlimited number
of female parents; (3) open-pollinated crossing group — all parents in a breeding population
are included in a progeny test or series of tests meth fore hort >>> Table 35

crossing-over: The exchange of genetic material between homologous chromosomes by breakage
and reunion; it occurs during pairing of chromosomes at prophase I of meiosis; the tem-
porary and visible joins between chromosomes during crossing-over are called chiasmata
gene cyto >>> Figure 24

crossing-over map: A genetic map made by utilizing crossing-over frequencies as a measure of the
relative distances between genes in one linkage group (chromosome) gene

cross(ing)-over unit: A 1% crossing-over value between a pair of linked genes gene >>>
Morgan unit

cross-inoculation: Inoculation of one legume species by the symbiotic bacteria from another agr

cross-inoculation groups: Groups of legumes, any one of which will form nodules when inocu-
lated with rhizobia isolated from another legume in the group agr
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cross-licensing: In patenting biological material, agreement in which two or more firms with
competing and similar technologies strike a deal to reduce need for legal actions to clarify
who is to profit from applications of the technology adm >>> Intellectual Property Rights

cross-pollinating crop: >>> crossbreeding >>> cross-pollination >>> xenogamy >>> Table 35

cross-pollination: The transfer of pollen from the stamen of a flower to the stigma of a flower of a
different genotype but usually of the same species, with subsequent growth of the pollen
tube bot >>> allogamy >>> Table 35

cross-protection: Plant protection conferred on a host by infection with one strain of, for example,
a virus that prevents infection by a closely related strain phyt

cross-resistance: Resistance associated with a change in one genetic factor that results in resis-
tance to different chemical pesticides that were never applied phyt

cross-sterility: The failure of fertilization because of genetic or cytological conditions (incompat-
ibility) in crosses between individuals >>> crossing barrier >>> Table 35

cross-tabulations: >>> contingency tables

cross validation: A useful approach for obtaining unbiased estimates of QTL effects and deter-
mining the magnitude of bias of predictive power in genome-wide association mapping
and genome selection stat

crotch: The angle measured from the trunk of a tree to the upper surface of a branch hort

crown: The stem—root junction of a plant (e.g., the overwintering base of an herbaceous plant) hort;
the term is also used for the treetop bot fore

crown class: Measure of stand structure classifying trees within a stand as dominant (crowns
rise through or above general canopy and receive full light from above and partial light
from the sides), codominant (crowns in upper canopy but are blocked from receiving light
from the sides by neighboring crowns), emergent (crowns completely above main canopy),
intermediate (crowns receive little light from above and none from the side), overtopped
or suppressed (one or more neighboring trees completely overtop crowns), and seedlings
fore meth

crown cover: The canopy of green leaves and branches formed by the crowns of all trees in a for-
est fore

crown gall: A common and widespread plant disease, which can affect a very wide range of woody
and herbaceous plants (fruit trees, roses, etc.); it is caused by the bacterium Agrobacterium
tumefaciens; galls are formed at the crown (stem—root junction) or, less frequently, on
roots, stems, or branches phyt >>> Figure 62 >>> www.pflanzengallen.de

crown roots: Roots arising directly from the crown bot >>> Figure 62

crozier: Coiled juvenile frond of a fern, similar in a form of bishop’s staff bot

crucifer: A plant belonging to the Brassicaceae or mustard family, a large dicotyledonous family of
important crop and ornamental plants (turnip, cabbage, etc.) bot >>> Figure 8

crust: A surface layer of soil that becomes harder than the underlying horizon when dry agr

CrylA protein: Derived from the bacterium Bacillus thuringiensis that is toxic to some insects
when ingested; this bacterium occurs widely in nature and has been used for decades as an
insecticide although it constitutes less than 2% of the overall insecticides used phys phyt
biot

cryoability: The ability of plant material (seeds, tissue, organs) to be preserved or stored under very
low temperatures, usually in liquid nitrogen (-196°C) phys

cryobank: Place for the preservation or storage of plant material under very low temperatures, usu-
ally in liquid nitrogen (—196°C) meth seed

cryodamage: Damage caused by exposure to cold conditions agr

cryopreservation: The preservation or storage of plant material in very low temperatures, usually
in liquid nitrogen (-196°C), e.g., in strawberry, cryopreservation using an aluminum cryo-
plate is successfully applied to in vitro-grown shoot tips; the shoots are cold-hardened at
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+5°C for 3 weeks; the shoot tips (1.5-2.0 mm X 0.5-1.0 mm) are dissected from the shoot
and pre-cultured at +5°C for 2 d on >>> MURASHIGE and SKOOG medium containing 2
M glycerol and 0.3 M sucrose; the pre-cultured shoot tips can be placed on aluminum cryo-
plates containing ten wells embedded in alginate gel; osmoprotection can be performed by
immersing the cryo-plates in a loading solution (2 M glycerol and 0.8 M sucrose) for 30
min at +25°C; dehydration is performed by immersing the cryo-plates in plant >>> vitri-
fication solution 2 for 50 min at +25°C; then, the cryo-plate with shoot tips is transferred
into an uncapped cryotube that was held on a cryo-cane and directly immersed into liquid
nitrogen; using this procedure, the average regrowth level of vitrified shoot tips reaches
about 80% meth seed

cryoprotectant: A chemical which is used to protect seeds, cultured material, tissue, organs, or
cells from the low temperatures in cryopreservation (e.g., glycerol) prep

cryoscopy: A technique for determining the m.w. of a substance by dissolving it and measuring the
freezing point of the solution meth

cryostat: A device designed to provide low-temperature environments in which experiments may
be carried out under controlled conditions prep

cry protein(s): Protein crystals produced naturally by >>> bacteria (e.g., Bacillus thuringiensis)
that are toxic to some insects; the gene that produces this protein can be inserted into the
maize or other genomes giving it >>> European corn borer resistance phyt phys biot

crypsis: Where an organism or organ is difficult to perceive or see bot

cryptical structural hybridity: Hybrids with chromosomes structurally different but not visible
by metaphase-I chromosome pairing cyfo

cryptic error: The biological error arising when plots in an experiment differ from the fields they
are meant to represent stat

cryptic self-incompatibility: A form of physiological self-incompatibility found in self-compatible
plants in which outcrossing is promoted through differential pollen-tube growth between
outcross and self-pollen tubes gene

cryptochrome: >>> photomorphogenesis

cryptogam: A plant (e.g., fern) that reproduces by means of spores rather than seeds bot

cryptogam(ous): Reproduction by spores or gametes rather than seeds bot

cryptogams: >>> cryptogam(ous)

cryptomeric gene: >>> cryptomerism

cryptomerism: The phenomenon that a gene or an allele does not show a phenotypic effect unless
it is activated by another genetic factor, which leads to a sudden change of qualities in the
progeny not recognized among the ancestors gene

crystalline wax: Crystalline-looking wax occurring on leaf surfaces that is difficult to wet bot
>>> waxy

crystallography: The study of, for example, a protein structure by crystallizing the protein and
examining the crystals using X-rays; the diffraction angles of the X-rays are used to com-
pute the relative positions of components of the protein, and thus its structure phy

CsCl, gradient: A method used to separate DNA or phages according to buoyant density biot

CSIRO: >>> Commonwealth Scientific and Industrial Research Organization

¢SNP: >>> coding single nucleotide polymorphism

CSSA: >>> Crop Science Society of America

CTD: >>> canopy temperature depression

C terminus: Carboxyl terminus, defined by the —-COOH group of an amino acid or protein chem
biot

CTV: >>> citrus tristeza virus

cubing: The process of forming hay or straw into high-density cubes to facilitate transportation,
storage, and feeding agr



Glossary 131

cuckoo chromosome: An alien chromosome that shows a preferential transmission during gen-
erative reproduction; found in certain wheat-Aegilops crossing progenies; T. E. MILLER
(1983) named it cyto

cuckoo gene: Refers to a gene conferring preferential transmission from the maternal parent (e.g.,
in Lablab purpureus; KONDURI et al. 2000) gene

cucullate: Hood- or cowl-like in form bot

cucumber mosaic virus (CMYV): One of the most widely occurring plant viruses; infects more
than 800 plant species and has a considerable negative impact on agriculture worldwide; in
addition to an RNA genome, certain strains of CMV naturally harbor an RNA of 330-400
nucleotides, called sat-RNA, that depends on the virus for its entire cycle, has no significant
similarity with the viral genome, and apparently does not encode protein; sat-RNAs are
capable of attenuating CMV strains, resulting in a sharp decrease in virus titer in infected
plants, and an almost complete lack of symptoms (e.g., lethal tomato necrosis) phyt

culled: >>> off-grade

cull(ing): The postharvest removal of pathogen-infected or damaged fruit, seeds, or plants by
screening procedures; the culled or off-graded material can later be individually analyzed
or discarded meth

culm: The jointed stem in cereals, grasses, or sedges; filled with pith or solid bot

cultigen: A cultivated plant or group of plants for which there is no known wild ancestor (e.g.,
maize, Zea mays), i.e., a plant that has been deliberately altered or selected by humans; it
is the result of artificial selection; the anthropogenic plants are plants of commerce that are
used in agriculture, horticulture, and forestry bot tax

cultivar: A contraction of “cultivated variety” (abbreviated cv.); refers to a crop variety pro-
duced by scientific breeding or a farmer’s selection methods; after International Code of
Nomenclature for Cultivated Plants ICNCP-1995); “cultivar” is synonymous with “Sorte”
(German), “variety” (English), or “variété” (French); in Chapter 3: “A cultivar is a taxon
that has been selected for a particular attribute or combination of attributes, and that is
clearly distinct, uniform and stable in its characteristics and that, when propagated by
appropriate means, retains those characteristics” bot >>> variety

cultivar development: Any activity of crossing, transformation, and/or selection (including marker-
assisted selection) among plants, which has the direct purpose of releasing a crop variety
meth

cultivar identification system: A classification system based on sequence-tagged microsatellite
loci analysis with fluorescent primers and suitable computer software; allows unequivocal
identification of varieties, paternity testing, and duplicate identification meth biot

cultivar mixture: A mixture of different varieties in order to improve the environmental adapt-
ability or the resistance to pathogens seed

cultivation: The art or process of agriculture agr

cultivator: An implement drawn between rows of growing plants to loosen the earth and destroy
weeds agr

culton A systematic group of >>> cultivated plants; there are two types of culta: the >>> cultivar
and the cultivar group tax

cultural requirements: The conditions which provide optimal growth of a plant in cultivation
meth hort

culture: A growth of one organism or of a group of organisms for the purpose of production, trade,
and utilization, or for experiments agr

culture collection: A collection of cultures of more or less defined or characterized viruses, bacte-
ria, and other organisms; usually used for reference and comparison with new isolates phyt

culture medium: Medium on or in which tissues, organs, or cells are cultured; supplies the mineral
and hormonal requirements for the growth meth biot
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culture room: Room for incubating cultures with controlled light, temperature, and humidity biot

culture tube: A tube in which tissue, organs, cells, or organisms are cultured prep

cumulative genes: Polymeric non-allelic genes gene

cuneate: Wedge-shaped bot

cupule: A cup-like structure at the base of some fruits bot

curative pesticide: A pesticide that can inhibit or eradicate a disease-causing organism after it has
become established in the plant phyt

curd grafting: Breeding work on cauliflower is hampered in northwest Europe by difficulties in
obtaining seed from field-grown plants; this particularly applies to material which pro-
duces mature curds in autumn; selected plants will not survive the winter in the field, and if
lifted and transferred to the glasshouse will invariably rot and die; WATTS and GEORGE
(1963) described how curd portions grafted on to young, pot-grown cauliflowers continued
their floral development, and seed can be produced from the grafted curd in time for sow-
ing in the next season meth

curled cotyledon stage: The stage at which the cotyledons curve down towards the suspensor; at
this time protein deposition in the cotyledons begins phys

current agriculture: Science-based area-specific agriculture that makes use of mineral fertilizers,
organic manures, bioinoculants, and plant protection chemicals, adopting best manage-
ment practices; it is also termed as “conventional agriculture” agr >>> agriculture

curry powder: In India, many good cooks make their own curry powders, and there are as many
recipes as there are good cooks; most curry powders contain about 25% >>> turmeric
(Cucurma domestica), 25% >>> coriander (Coriandrum sativum) seeds, and various
amounts of >>> cumin (Cuminum cyminum) seeds, >>> cardamoms (Elettaria cardo-
momum), >>> fenugreek (Trigonella foenum-graecum) seeds, >>> chilies (Capsicum
annum), >>> ginger (Zingerber officinale), >>> black pepper (Piper nigrum), and dill
(Anethum graveolens) seeds hort

cushion plants: Have small, hairy, or thick leaves borne on short stems and forming a tight hum-
mock bot

cut-and-come-again: Applied to any plant that is cut or sheared after flowering and blooms again
(e.g., Petunia spp., pansy) hort

cut flowers: Flowers that are cut off the plant and used as decoration hort

cuticle: A thin, waxy, protective layer covering the surface of the leaves and stems bot

cutin: The complex mixture of fatty-acid derivatives with waterproofing qualities of which the
cuticle is composed bot

cutinase: >>> esterase >>> enzymes that break down the way >>> cuticle, especially, of stig-
matic papillae bot phys

cutinize: To impregnate a cell or a cell wall with cutin, a complex fatty or waxy substance, which
makes the cell more or less impervious to air and moisture bot

cutout: The occurrence of physiologically indeterminate growth (e.g., in cotton) agr

cut style: A crossing method when pollen grains germinate on the flower stigma, but are not able
to grow far enough into the style that the ovary can be fertilized; in some crop species,
fertilization can be achieved by cutting part of the style of the female parent and applying
pollen, mixed with stigma juice, to the surface of the cut; the pollen tube now has to grow a
shorter distance (i.e., increasing the chance of fertilization); this approach is mostly applied
in ornamental plants with long styles meth >>> crossing method >>> incompatibility

cut surface: >>> cutin >>> cutinize

cutting: A section of a plant that is removed and used for propagation; cuttings may consist of a
whole or part of a stem (leafy or non-leafy), leaf, >>> bulb, or root; a root cutting con-
sists of root only; other cuttings have no roots at the time they are made and inserted; as
opposed to division, a kind of propagation that consists of part of the crown of a plant or of
its above-ground portion and roots; several types of cuttings can be taken from the parent
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stock, which depends on the point on the parent stock where the cutting is taken; four
major categories of cuttings are: (1) stem cuttings, (2) leaf cuttings, (3) leaf-bud cuttings,
and (4) root cuttings; stem cuttings are severed twigs that have been placed into a growing
medium and encouraged to develop roots; stem cuttings are broken down into subclasses
consisting of hardwood, semihardwood, softwood, and herbaceous cuttings; hardwood
cuttings are taken from the current season’s growth; this portion of the tree offers young
tissue; cuttings should be taken during the winter season; semihardwood cuttings are pro-
duced from woody, broadleaf evergreens, and leafy summer cuttings; they are taken from
a partially matured portion of the plant, usually during the summer growing months just
after new shoot development; softwood cuttings are taken from new, soft, succulent spring
growth from either deciduous or evergreen species; although softwood cuttings usually
root easier and quicker than other cuttings, they also require more labor and equipment;
this is because the cuttings are made with their leaves still attached; herbaceous cuttings
are taken from succulent, herbaceous plants; this type of cutting roots fast, but is not used
in forestry practice; leaf cuttings are not used extensively in forestry applications; this
form of propagation utilizes the leaf to promote new plant growth; a root and shoot will
form and develop from the leaf cutting into a new plant; the original leaf cutting does not
remain as part of the new formed plant; leaf-bud cuttings are not used extensively in for-
estry applications; the leaf-bud cutting includes the leaf itself, petiole, and a small piece of
stem with the axial bud; this form of cutting propagation is useful when material is scarce,
because the same amount of stock will produce twice as many new plants as that of stem
cuttings; root cuttings, which are used in forestry propagation, should be taken from the
young plant stock during the winter and spring months to ensure that they are saturated
with stored foods; this time frame also prevents cutting during the time the parent plant is
rapidly expanding shoot growth; cutting during active expansion will take food stores away
from the root system hort fore meth

cutting cycle: The planned time interval between major harvesting operations in the same tree
stand; the term is usually applied to uneven-aged stands; for example, a cutting cycle of ten
years means that every ten years a harvest would be carried out in the stand fore

cutworm: Larva of certain Noctuidae sp. (Lepidoptera) that live in the soil, emerging at night to
eat foliage and stems; serious pests of root crops and of many other crops as seedlings phyt

cv.: >>> cultivar

C value: The DNA quantity per genome (i.e., per chromosome set); the content of diploids is
referred to as the 2C; haploid cells contain the 1C amount of DNA cyfo >>> endopolyploid

C value paradox: C-values, i.e., genome sizes, vary enormously among species; however, there
is no relationship to the presumed number of genes as reflected by the complexity of the
organism gene

cyanobacteria: Prokaryotic oxygenic phototrophs containing chlorophyll a and phycobilins evol

cyanogenesis: The release of cyanide following tissue damage; it is common in plant species, e.g.,
in >>> cassava and >>> white clover; the polymorphism is controlled by independently
segregating gens gene

cyathium (p/ cyathia): Very special pseudanthia in the genus Euphorbia; it consists of five (rarely
four) >>> bracteoles; their upper tips are free and in the beginning cover the opening of
the involucre (like the shutter of a camera); with these alternate five (one to ten) nectar
glands, which are sometimes fused; one extremely reduced female flower standing in the
center at the base of the involucre, consisting of an >>> ovary on a short stem with >>>
pistil, and surrounded by five groups (one group at the base of each bracteole) of extremely
reduced male flowers, which each consist of a single >>> anther on a stem; the flower-like
characteristics of the cyathia are underlined by brightly colored nectar glands and often by
petal-like appendages to the nectar glands, or brightly colored, petal-like bracts positioned
under the cyathia bot



134 Dictionary of Plant Breeding

cybrid: The hybrid formed from the fusion of a cytoplast and a whole cell; the cytoplast may trans-
mit cytoplasmic components independently of the cell genome bot

cycle sequencing: A method that recruits PCR technology to assist sequencing of small amounts of
a single-stranded DNA template; a heat-stable polymerase, a single primer, deoxynucleo-
tides, and small amounts of one of the four labeled dideoxynucleotides are incubated with
the template in each of four incubations; in each of a series of cycles of annealing, polym-
erization, and denaturation, a spectrum of single-stranded DNA fragments is generated
that can be electrophoretically separated to produce a ladder from which can be assigned
nucleotide positions relative to the primer biot meth

cyclical parthenogenesis: A life history in which a sequence of apomictic generations is followed
by amphimictic generations bot

cyclic design: An incomplete-block design is a cyclic design if its blocks can be partitioned into
sets of blocks such that each set is a thin cyclic design stat >>> incomplete-block design

cycling: A round of recombination, testing, and selection; it may often refer to mating bree

cycling strategy: Choice of methods of recombination, testing, and selection in repeated cycling
meth bree >>> breeding strategy

cyclohexanediones (CHDs): As aryloxyphenoxypropionates (APPs), it is a specific graminicide
herbicide; chloroplastic acetyl CoA-carboxylase (ACCase) is the target of the chemical
reaction; the wide application resistance to these compounds became a worldwide, increas-
ing problem phyt phys

cycloheximide (actidione): An antibiotic from Streptomyces griseus; antibacterial and antifungal
biot

cylindrical: Shaped like a tube, round in cross section with parallel margins bot

cyme: An inflorescence in which each axis ends in a flower; it is usually a flat-topped or round-
topped, determinate inflorescence in which the terminal flower blooms first bot

cypsela: A single-seeded fruit that develops from an inferior ovary thus surrounded by other floral
tissues in addition to the ovary wall, e.g., in Asteraceae, which commonly bears a feathery
pappus which is derived from the >>> calyx and promotes dispersal by wind bot

cysteine (Cys): An aliphatic, polar alpha-amino acid that contains a sulfydryl group chem phys
>>> Table 38

cytochimera: Different tissues or parts of them differ in chromosome number cyto >>> chimera
>>> Figure 56

cytochrome (Cyt): An iron-containing pigment that plays a major role in respiration; more detailed,
one of a group of hemoproteins, which are classified into four groups designated a, b, ¢, and
d; they function as electron carriers in a variety of redox reactions in virtually all aerobic
organisms phys

cytochrome P450 monooxygenase: A heme-containing oxidoreductase that reduces one atom of
molecular oxygen to water and, in its most common function, introduces the second atom
of oxygen into a substrate; other oxidative reactions, such as introduction of a double bond,
may also occur phys

cytodifferentiation: The sum of processes by which, during the development of the individual, the
zygote, specialized cells, tissue, and organs are formed cyro

cytogamy: The fusion or conjugation of cells cyto

cytogenetic breeding: Breeding techniques that involve the manipulation or alteration of genetic
material in cells (e.g., exposure to radiation or application of chemicals such as colchicine)
meth

cytogenetic map: A map showing the locations of genes on a chromosome (i.e., the visual appear-
ance of a chromosome when stained and examined under a microscope); particularly
important are visually distinct regions, called light and dark bands (or colored bands),
which give each of the chromosomes a unique appearance cyto gene
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cytogenetics: Scientific discipline that combines cytology with genetics; it includes (1) the orga-
nization of chromosomes in the nucleus with the requirements of gene expression in dif-
ferent developmental and environmental contexts; (2) the behavior of chromosomes with
transmission of phenotypes to progeny; (3) changes in chromosomal structure and number
with speciation; and (4) the evolution of the genome with the evolution of the species gene
cyto >>> Figures 68, 69

cytogenic male sterility: >>> cytoplasmic male sterility

cytogony: The reproduction by single cells cyto

cytohet: A cell containing two different cytoplasmic genomes (e.g., mitochondria) that differ in
one or more genes contributed by two parents; thus, the individual is cytoplasmatically
heterozygous gene

cytokinesis: During the division of a cell, the division of the constituents of the cytoplasm; it usually
begins in early telophase with the formation of a cell plate, which is assembled within the
phragmoplast across the equatorial plane; the phragmoplast is a complex array of Golgi-
derived vesicles, microtubule, microfilaments, and endoplasmatic reticulum that assembles
during the late anaphase and is dismantled upon completion of the new cell wall cyfo

cytokinin: One of a group of hormones, including kinetin, that act synergistically with auxins to
promote cell division but, unlike auxins, promote lateral growth phys

cytology: The branch of biology dealing with the structure, function, and life history of the cell
cyto

cytological hybridization: >>> in situ hybridization

cytolysis: Breaking up or solution of the cell wall cyro

cytomixis: The extrusion or passage of chromatin from one cell into the cytoplasm of an adjoining
cell cyto

cytoplasm: The part of a cell that is enclosed by the plasma membrane, but excluding the nucleus
cyto

cytoplasmic inheritance: A non-Mendelian (extra-chromosomal) inheritance via genes in cyto-
plasmic organelles (mitochondria, plastids) gene >>> conifer

cytoplasmic male sterility (CMS): Pollen abortion due to cytoplasmic factors, which are mater-
nally transmitted, but which act only in the absence of pollen-restoring genes; this type
of sterility can also be transmitted by grafting; in 2008, Australian scientists proposed a
Hordeum chilense-based CMS—fertility restorer system to wheat, designated as msH1; it
has been identified during the process of obtaining alloplasmic bread wheat in different
>>> Hordeum chilense; when using the H. chilense H1 accession, the corresponding allo-
plasmic line was male sterile; this alloplasmic wheat is stable under different environmen-
tal conditions, and it does not exhibit developmental or floral abnormalities, showing only
slightly reduced height and some delay in heading; on examining microsporogenesis in the
alloplasmic line, it was found that different stages of meiosis were completed normally, but
abnormal development occurred at the uninucleate-pollen stage at the first mitosis, result-
ing in failure of anther exertion and pollen abortion; fertility restoration of the CMS pheno-
type caused by the H. chilense cytoplasm was associated with the addition of chromosome
6H'S from H. chilense accession HI; thus, some fertility restoration genes appear to be
located in this chromosome arm gene >>> Figure 2 >>> genic male sterility

cytoplasmon: All cytoplasmic hereditary constituents of a cell excepting those localized in the
plastids and mitochondria cyfo >>> Table 53

cytoplasm-restorer: >>> cytoplasmic male sterility

cytoplast: The cytoplasm as a unit, as opposed to the nucleus bot

cytosine (C): A pyrimidine base that occurs in both DNA and RNA chem gene >>> Table 38

cytosol: The water-soluble components of cell cytoplasm, constituting the fluid portion that remains
after removal of the organelles and other intracellular structures bot
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cytostatic: Any physical or chemical agent capable of inhibiting cell growth and cell division phys

cytosterility: A genetically controlled condition of male sterility in breeding lines of a self-polli-
nating crop variety; a breeding line with cytosterility is used as the seed-producing paren-
tal line in the production of hybrid seed meth >>> Figure 55

cytotaxonomy: The study of natural relationships of organisms by a combination of cytology and
taxonomy tax >>> Table 17

cytotype: Any variety of a species whose chromosome complement differs quantitatively or quali-
tatively from the standard complement of that species cyto

D

dalton (da): A unit equal to the mass of the hydrogen atom (1.67 X 10724 g); the unit was named
after J. DALTON, a chemist of the 19th century chem

damage: The adverse effect on plants or crops due to biotic or abiotic agents, resulting in a reduc-
tion of yield and/or quality agr

dam gene: DNA adenine methylation gene of Escherichia coli; it methylates the sequence GATC
(Sau3A cleaves methylated and unmethylated DNA, Mbol cleaves only unmethylated
DNA, Dpnl cleaves only the methylated sequence) biot >>> Table 38

dammar resin: A hard, lustrous resin derived from Asian trees of the monkey-puzzle family prep

damping-off: A disease of young seedlings in which the stems decay at ground level and the
seedlings collapse; it can be prevented by planting in sterile soil, treating seeds with a
fungicide, or soaking the soil with a fungicide, also avoiding overwatering and planting
warm-season plants in cold soil phyt

dandelion weeder: >>> asparagus knife

dark-field: >>> dark field microscopy

dark field microscopy: A microscope designed so that the entering center light rays are blacked
out and the peripherical rays are directed against the object from the side; as the result the
object being viewed appears bright upon a dark background micr

dark reaction: The phase of >>> photosynthesis, not requiring light, in which carbohydrates are
synthesized from carbon dioxide phys

dark respiration: >>> dark reaction

dark room: A room in which film/photographic material is handled or developed and from which
the actinic rays of light are excluded prep; a dark room is also used in order to simulate
short-day conditions; it is applied either to prevent flowering of >>> long-day plants or to
induce flowering of >>> short-day plants under long-day conditions meth

DArT marker: >>> diversity arrays technology (DArT) marker

Darwinism: The theory that the mechanism of biological evolution involves natural selection of
adaptive variations bio >>> Figures 68, 69

database: A store of a large amount of information (e.g., in a form that can be handled by a com-
puter); recently, in breeding, numerous databanks are in use, such as field registration,
nursery plans, selection data, data of international observation trials, statistical values, data
recording, etc. stat

data management: The organization of the recording of data, its preparation for analysis, and its
interpretation prep

data sheet: A specially prepared form on paper or computer for recording data meth

dauermodification: >>> persistent modification

daughter cell: The cells resulting from the division of a single cell cyto

daughter chromosome: Any of the two chromatids of which the replicated chromosome consists
after mitotic metaphase or anaphase II of meiosis cyto

daughter nucleus: The nuclei that result from the division of a single nucleus cyto
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daylength: The number of hours of light in each 24-hour cycle phys

daylength insensitivity: These plants will flower independent of daylength (e.g., tomato or cotton)
phys

daylength response: >>> daylength sensitivity

daylength sensitivity: Plants that will flower only when the daily photoperiod is of a critical length
phys >>> short-day plants >>> long-day plants >>> day-neutral plants

day-neutral plants: No daylength requirement for floral initiation phys

days post anthesis (dpa): The number of days after flowering and fertilization phys bot

days to flower: Number of days required for 50% blooming or flowering in a field phys meth

days to harvest: The least number of days, established by law, between the last pesticide appli-
cation and the harvest date, as set by law to prevent exposure to a hazardous amount of
pesticide phyt agr

days to heading: Number of days required to 50% panicles/tassel exertion from the flag leaf of
grasses or cereals in a field or study phys meth >>> days to maturity

days to maturity: Number of days required from seeding to seed/grain ripening phys meth >>>
days to heading

dead cotton: An extreme form of immature cotton, having a thin fiber wall; it can result from dis-
ease, pest attack, or a foreshortened ripening period agr

deadhead(ing): The removal of dead flowers from a plant by pinching the flower (including the
ovary) from the stem; this is done to encourage further blooming by preventing the plant
from wasting energy by producing seeds hort meth >>> days to maturity

debearder: In seed precleaning procedures, it has a hammering or flailing action that removes
awns, beards, or lint from seed and tends to break up seed clusters of the chaffy grasses, as
well as multiple seed units of non-chaffy forms seed >>> Table 11

decarboxylase: Anenzyme that removes the carboxyl group from an organic compound chem phys

decay: The destruction of plant material by fungi and bacteria agr

decentralized plant breeding: A defined set of breeding experiments carried out in a variety of
local sites (communities, farmer fields) that represent real farming conditions, as opposed
to a single, central, research station site that does not represent a real farming context agr
meth

deciduous: A plant whose leaves are shed at a season or growth stage, by abscission; the function
of this habit is usually to escape an adverse season, such as a winter, or a tropical dry sea-
son; the deciduous habit also has advantages in the control of leaf parasites by providing a
discontinuous pathosystem in which a gene-for-gene relationship can operate as a system
of biochemical locking bot

decimal code for the growth of cereal plants: A decimal code used for describing different
growth stages of cereal plants; it is applied for comparison of several morphological stages;
there are several schemes of description phys meth >>> Table 13

declining vitality: Seeds that are aged or have been subjected to unfavorable storage conditions;
they usually show a slow germination; some of the essential plant parts are frequently
stunted or lacking; saprophytic fungi may also interfere with the growth of the seedlings
seed

decompose: To rot or putrefy agr

decomposer: An organism that breaks down dead tissues into simple chemical components,
thereby returning nutrients to the physical environment of plants bio

decondensation stage: A stage between >>> interphase and prophase of mitosis in which hetero-
chromatin is decondensed for a short period cyfo >>> Table 43

decontaminate: To free from contamination; purify meth

decumbent: Lying on the ground with the end ascending bot
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decurrent: Describes the open type of collar in barley where the margin of the platform is
incomplete, merging with the neck; in general, extending downward from the point of
insertion bot

dedifferentiation: A loss of specialization of a cell; it can be observed when differentiated cells
are placed in vitro culture, followed by redifferentiation with the ability to reorganize into
new organs biot >>> competency >>> totipotency

deep intronic mutation: Mutation that is located within an intron but not adjacent to an intron-
exon border gene

deep sequencing: Refers to sequencing a genomic region multiple times, sometimes hundreds
or even thousands of times; this >>> next-generation sequencing approach allows the
detection of rare clonal types, cells, or microbes comprising as little as 1% of the original
sample biot

de-etiolation: Anatomical and physiological changes in dark-grown seedlings after exposure to
light; this typically occurs in seedlings after emergence from soil and includes greening,
due to chloroplast development and chlorophyll synthesis, and a reduction in elongation
growth phys

defense response: The active response of a plant to pathogen attack; it includes the elements that
inhibit pathogen development; a defense response is activated in compatible and incompat-
ible interactions phyt

deficiency: The absence or deletion of a segment of genetic material cyfo >>> chromosome
mutation

deficiency disease(s): Disease caused by the lack or insufficiency of some nutrient, element, or
compound (e.g., copper, zinc, or iron deficiency in cereals); deficiency diseases are among
the non-parasitic physiological disorders that are due mainly to nutritional deficiencies
or toxicities; each nutritional element produces its own deficiency symptoms; within one
plant, mobile elements can be taken from old tissues to feed the young tissues, and the
symptoms then appear mainly in the older tissues; conversely, immobile elements cannot
be reallocated in this way, and the main deficiency symptoms then appear in the youngest
tissues; deficiency symptoms are easily confused with herbicide injury phyt phys >>> zinc
>>> www.zinc.org/

definite host: The host in which the parasite attains sexual maturity phyt >>> host

deflexed: Bent sharply downward bot

defoil: To strip a plant of leaves meth

defoliant: A chemical or method of treatment that causes only the leaves of a plant to fall off or
abscise (e.g., it is applied before harvest of potato) agr

defoliated: >>> defoliation

defoliation: The process of leaves being removed from a plant (e.g., to make harvest easier) bot

degeneracy of genetic code: >>> degenerated code

degenerated code: A term applied to the >>> genetic code because a given amino acid may be
encoded by more than one codon gene >>> Table 38

degenerate oligonucleotide primed-PCR: A molecular marker technique that uses partially
degenerated primers for polymorphism detection in comparative genomics studies biot
meth

degermed: Grains from which the embryo (germ) has been removed agr meth seed

degermination: The process of removing the grain’s embryo (or germ) by mechanical devices, a
term restricted almost exclusively to maize and rice milling meth

degradation: The progressive decrease in vigor of successive generations of plants, usually caused
by unfavorable growing conditions or diseases; viruses may cause great loss of vigor; in
agriculture, the change of one kind of soil to a more highly leached soil agr >>> Table 44

degree of dominance: >>> dominance
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degree of freedom (DF): The number of items of data that are free to vary independently; in a set
of quantitative data, for a specified value of the mean, only (n — 1) items are free to vary,
since the value of the nth item is then determined by the values assumed by the others and
by the mean stat

degree of genetic determination: The portion of total variance that is genetically determined gene

degree of milling: Expression used to indicate the amount of bran removed in the milling process
meth

dehiscence: The bursting open at maturity of a pod or capsule along a definite line or lines bot

dehiscent fruit: >>> dehiscence

dehull: Removal of outer seed coat (hull) or to remove the glumes of cereal caryopses seed

100-dehulled grain weight: Weight of the 100-dehulled grain having pericarp (seed coat) meth

dehusk: To remove the husk (e.g., the leaf sheath of a maize cob or the outer layer of a coconut) seed

dehydration: The elimination of water from any substance phys

dehydrins: Proteins produced during the late stages of plant embryo development and following
any environmental stimulus involving >>> dehydration phys

dehydrogenase: An enzyme that catalyzes the removal of hydrogen from a substrate phys

delayed maturity: A breeding goal for fruits and vegetables; in recent horticulture, many fruits
like tomatoes, melons, and bananas are usually harvested before ripening; the firmness of
unripe fruit facilitates mechanical harvesting and extends the period of time allowed for
transport and storage; for several fruits and vegetables, transgenic procedures have been
used to develop cultivars with delayed maturity; it is achieved by suppressing of the synthe-
sis of polygalacturonase, an enzyme responsible for fruit softening, either by inhibiting the
production of >>> ethylene (a plant hormone that triggers the ripening process) by intro-
ducing genes for enzymes that degrade ethylene precursors, or by blocking the polygalac-
turonase gene using antisense technology; at first transgenic tomatoes with extended shelf
life were introduced to the U.S. market biot meth >>> genetically modified organisms

deletion: The loss of a chromosomal segment from a chromosome set; the size may vary from a
single nucleotide to sections containing several genes cyto >>> deficiency >>> chromo-
some mutation

deletion hotspot: Region of a genome in which deletions occur more frequently than in the rest of
the genome gene

deletion mapping: The use of overlapping deletions to localize the position of an unknown gene on
a chromosome or linkage map, i.e., the localization of the position of deletions in the DNA
of an organism or the localization of a specific, yet unidentified gene on a chromosome by
using overlapping deletions gene

deletion mutation: A mutation in which one or more bases are removed from the DNA sequence
of a gene gene

deletion TILLING: A variant of the conventional >>> TILLING technique that uses y- and
X-rays, and fast neutron bombardment instead of chemicals as inducing mutagens to pro-
duce mutant populations gene biot meth

DELLA proteins: Produced by a family of genes (of which Rht = “reduced plant height” in cereals
is one) that repress the activity of key genes involved in plant growth; they are known from
a number of plants; >>> gibberellin destabilizes DELLA proteins, reducing the amounts
of the proteins in cells and their repressive effects on cell growth, e.g., in dwarf wheat a
mutation makes the DELLA proteins produced by the Rht gene insensitive to gibberellin,
and so they are not destabilized by gibberellin and cell growth is inhibited phys gene >>>
Rht gene

deltoid: Shaped like the Greek letter “delta” bot

deme: Interbreeding group in a population, i.e., a population of potentially interbreeding individu-
als eco
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demic selection: Special type of intergroup selection that does not necessarily involve direct com-
petition; it has an effect on the general genetic composition of a population if subsets of a
population have different gene frequencies meth

democratic plant breeding: The converse of autocratic plant breeding; with democratic plant
breeding, as many breeders as possible are producing as many cultivars as possible so that
the farmer has a wide choice of cultivars; this approach is possible with the use of hori-
zontal resistance because breeding for this kind of resistance is so easy; in many cases,
farmers can do their own plant breeding

demonstration strip design: The simplest design type for a field trial; varieties or breeding lines,
herbicide or fertilizer applications are compared using demonstration strips on a field; the
emphasis is on visual impact, not on measured results that are critically compared; usually
the comparison is between two to four treatments, up to a maximum of ten; although this
design is aimed at visual comparison, some measurements may be gathered for general
comparison; the simplest measurement method is to take one randomly located sample
for a variable such as yield, from near the center of each strip; the measured data from
individual strips are compared to one another agr meth stat >>> treatment >>> design of
experiments

denaturation: Reversible or irreversible alterations in the biological activity of proteins or nucleic
acids that are brought about by changes in structure other than the breaking of the primary
bonds between amino acids or nucleotides in the chain chem gene

denatured protein: A protein whose properties have been altered by treatment with physical or
chemical agents chem

dendrogram: A genealogical diagram that resembles a tree; an evolutionary tree diagram may
order objects, individual genes, etc., on the basis of similarity evol meth >>> Figures 68,
69 >>> cluster analysis

dendrology: The branch of botany dealing with trees and shrubs bot

denitrification: The conversion of nitrate or nitrite to gaseous products, chiefly nitrogen and/or
nitrous oxide, resulting in the loss of nitrogen into the atmosphere and therefore undesir-
able in agriculture chem agr eco

de novo sequencing: The sequencing of a complete genome base by base for which neither sequence
data nor any fragment library (>>> BAC library) are yet available biot meth

dense: Inflorescences having crowded spikelets bot

density-dependent: Of or referring to a factor, such as nutrient shortage, that limits the growth
of a population more strongly as the density of the population increases eco >>> density-
dependent selection

density-dependent selection: The limiting of the size of a population (e.g., a vertical pathotype)
by mechanisms that are also controlled by the size of population; this is a probable genetic
mechanism for controlling the system of locking of the n/2 model, ensuring that all the n/2
biochemical locks and keys occur with an equal frequency; the rarity of a vertical pathot-
ype or pathodeme is a reproductive advantage that leads to commonness; commonness is
a reproductive disadvantage that leads to rarity eco

density gradient centrifugation: The separation of macromolecules or subcellular particles
by sedimentation through a gradient of increasing density under the influence of a cen-
trifugal force; the density gradient may either be formed before the centrifugation run
by mixing two solutions of different density (e.g., in sucrose density gradients), or it
can be formed by the process of centrifugation itself (e.g., in CsCl, and Cs,SO, density
gradients) meth

dent maize (corn): A variety of maize, Zea mays ssp. indentata, having yellow or white kernels that
become indented as they ripen agr

deoxyribonucleic acid (DNA): A nucleic acid, characterized by the presence of a sugar deoxy-
ribose, the pyrimidine bases cytosine and thymine, and the purine bases adenine and
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guanine; its sequence of paired bases constitutes the genetic code; e.g., roughly 3 m of
DNA is tightly folded into the human nucleus of every cell of the body; this folding allows
some genes to be expressed, or activated, while excluding others; genes are made up of
>>> exons and >>> introns — the former being the sequences that code for protein and
are expressed, and the latter being stretches of noncoding DNA in-between; as the genes
are copied, or transcribed, from DNA into RNA, the intron sequences are cut or spliced
out and the remaining exons are strung together to form a sequence that encodes a protein;
depending on which exons are strung together, the same gene can generate different pro-
teins; specific genes and even specific exons, are placed within easy reach by folding; the
three-dimensional structure of the genome can influence the splicing of genes; the genome
is folded in such a way that the promoter region — the sequence that initiates transcription
of a gene — is located alongside exons, and they are all presented to transcription machin-
ery; this supports a new way of looking at genetics, one in which the genome is folded
around transcription machinery, rather than the other way around; those genes that come
in contact with the transcription machinery get transcribed, while those parts that loop
away are ignored chem gene >>> Table 38

deoxyribonuclease: Any of several enzymes that break down the DNA molecule into its compo-
nent nucleotides phys

depauperate: Stunted bot

dependent variable: The predictand in a regression equation (plotted on the x axis); the variable
of interest in a regression equation, which is said to be functionally related to one or more
independent or predictor variables stat

dephosphorylation: The removal of a phosphate group from an organic compound, as in the
changing of >>> ATP to >>> ADP chem phys

deployment: The physical movement of clones (ramets) or other genetic units from one site (usually
anursery) to another (usually plantations), often including their spatial configuration on the
recipient site meth bree hort >>> Figure 50

derivative hybrid: A hybrid arising from a certain cross between two hybrids

dermal: Having to do with the epidermis bot

dermal tissue system: The tissue system in plants that forms their outer covering bot

dermatogen: A specialized meristem in flowering plants in which floral induction begins; gives
rise also to the epidermis bot

dermatogen stage: The stage at which the embryo has undergone three mitotic divisions and con-
tains 16 cells; the outer protodermal cells will give rise to the epidermis through a series
of anticlinal divisions; development of the >>> suspensor is complete at this stage phys

descendant: An individual resulting from the sexual reproduction of one parental pair of individu-
als gene

descent: The act, process, or fact of descending gene

descriptive statistics: Procedures that assist in organizing, summarizing, and interpreting the
sample data we have at hand stat meth

descriptor: An identifiable and measurable characteristic used to facilitate data classification, stor-
age, retrieval, and use stat

desert: A very dry area that receives less than 250 mm of precipitation each year eco

desiccant: A chemical applied to crops that prematurely kills their vegetative growth; often used
for legume seed crops so the seed can be harvested prior to normal plant >>> senescence
phys meth >>> defoliation >>> chemical desiccation

desiccate: >>> desiccation

desiccation: The process of drying out phys >>> chemical desiccation

desiccator: A glass jar with an air-tight lid that is used for drying out small quantities of plant tis-
sue, such as seeds or root nodules, with a desiccating chemical; dry calcium chloride is a
powerful desiccating chemical, but it is toxic and must be kept well-separated from living
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tissues; alternatively, silica gel is harmless, but it is less powerful in its drying action meth
cyto seed

desinfectant: A physical or chemical substance used for the destruction of pathogenic microorgan-
isms phyt meth

desinfection: The destruction of germs of infectious diseases phy?

desiccation-intolerant seed: >>> desiccation-tolerant seed

desiccation-tolerant seed: There are basically two types of seed, (1) desiccation-tolerant and (2)
desiccation-intolerant; most of the plants produce desiccation-tolerant seeds, which means
they can be safely dried for long-term storage; exceptions include many aquatic plants,
large-seeded plants, and some trees (oaks, buckeyes, etc.), any of which produce desic-
cation-intolerant seeds which will die if allowed to dry; they do not enter dormancy after
maturing; instead, respiration and other physiological processes continue phys

designated host: A genetically stable host (i.e., a clone or pure line) that has been chosen for use
in the one-pathotype technique in a >>> horizontal resistance breeding program; it has a
resistance that is matched by the designated pathotype, which is cultured on that host for the
entire duration of the breeding program; all the original parents of the breeding population
are chosen on the basis of their susceptibility to the designated pathotype, which is used
to inoculate every screening population; it ensures that all vertical resistances are matched
during the screening for horizontal resistance, regardless of how the vertical resistance
genes may have recombined during the crossing process phyt >>> Figures 50, 51

designer chromosome: Gene cloning and transformation can be used to circumvent linkage drag
effects that can plague conventional interspecific gene transfers; these techniques can also
be used to create desirable genetic linkages (e.g., the use of Nicotiana glutinosa N-gene
mediated tobacco mosaic virus [TMV] resistance in flue-cured tobacco, N. tabacum, has
been limited due to linkage drag effects); transformation was used to introduce the cloned
N-gene into “NC152”, a chromosome addition line possessing a chromosome pair from
N. africana; this chromosome has been proposed to be used as a “designer chromosome”
into which numerous transgenes could be inserted to form a desirable linkage package; the
system was proposed to shuttle a large number of transgenes from genotype to genotype
cyto biot >>> artificial chromosome

design of experiments A procedure which can be used interactively to form experimental designs
of various types; there several types of designs: (1) orthogonal hierarchical designs, such
as >>> randomized blocks, split-plots, or split-split-plots; (2) factorial designs (with block-
ing) — these have several treatment factors and a single blocking factor (giving strata for
blocks and plots within blocks); the blocks are too small to contain a complete replicate
of the treatment combinations and so various interaction are confounded with blocks; (3)
fractional factorial designs (with blocking) — several treatment factors but the design does
not contain every treatment combination and so some interactions are aliased; there can
also be a blocking factor and some interactions will then be confounded with blocks; (4)
lattice designs — designs for a single treatment factor with number of levels that is the
square of some integer k; the design has replicates, each containing k blocks of k plots,
and different treatment contrasts can be confounded with blocks in each replicate; (5)
lattice squares — similar to lattices except that the blocking structure with the replicates
has rows crossed with columns; different treatment contrasts can be confounded with the
rows and columns in each replicate; (6) Latin squares — available for any number of treat-
ments; where feasible, more than one orthogonal treatment factor can be generated to form
Graeco-Latin squares; (7) Latin squares balanced for carry-over effects — relevant when
the same plots or subjects are treated during several successive time periods, and there is
interest both in the direct effect of a treatment during the period in which it is applied and
its carry-over (or “residual”) effect during later periods; (8) semi-Latin squares (i.e., n X n
Latin squares whose individual plots are split into k sub-plots to cater for a treatment factor
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with n X k levels); three types are available: Trojan squares, interleaving Latin squares,
and inflated Latin squares; (9) alpha designs — these have a single treatment factor but
there is no constraint on the number of levels; the blocking structure has replicates and
blocks within replicates; (10) cyclic designs — these are designs with a single blocking
factor that defines blocks that are too small to contain every treatment; usually there is a
single treatment factor; however, in a cyclic superimposed design, two treatment factors
can be considered; (11) balanced-incomplete-block designs, where the experimental units
are grouped into blocks such that every pair of treatments occurs in an equal number of
blocks; all comparisons between treatments are made with equal accuracy, so the design is
balanced; and (12) neighbor-balanced designs that allow an adjustment to be made for the
effect that a treatment may have on adjacent plots; lastly, there are (13) central composite
designs used to study multidimensional response surfaces stat

desmosome: A plaque-like site on cell surfaces that functions in maintaining cohesion with an
adjacent cell bot biot

desynapsis: The premature separation of paired chromosomes during >>> diplotene or >>> dia-
kinesis of meiotic prophase; it is often genetically controlled but can also be induced by
special environmental conditions (e.g., heat) cyto

desyndesis: >>> desynapsis

detasseling: Artificially removing (cutting or pulling) the tassel of the female parent to prevent
selfing during hybrid seed maize production meth seed

detergent: Any synthetic organic cleaning agent that is liquid- or water-soluble and has wetting-
agent and emulsifying properties chem

determinant flowering: Inflorescence in which the terminal flower blooms first, halting further
elongation of the main axis bot

determinate: Descriptive of an inflorescence in which the terminal flower opens first, thus arrest-
ing the prolongation of the floral axis bot

determinate growth: The type of development in which a plant ripens all of its seeds at approxi-
mately the same time phys

deterministic equilibrium frequency: Equilibrium frequency of alleles expected in the absence
of stochasticity gene eco

deterministic process: >>> stochastic

detoxicate: >>> detoxication

detoxication: The metabolic process by which toxins are changed into less toxic or more readily
excreted substances phys

detrimental: To describe a gene, allele, or mutation that causes an impairment or disadvantage to
the individual that carries it; it is often used as a noun, e.g., recessive lethals and detrimen-
tals are common in populations of plants, especially outbreeders gene

detritivore: A consumer that relies on dead tissues for nutrients eco

developmental cycle: The gradual progression of phenotypic modifications of an organism during
development phys

developmental genetics: The study of mutations that produce developmental abnormalities in
order to gain understanding of how normal genes control growth, form, behavior, etc. gene

developmental stage: >>> growth stages

devernalization: The reversion of vernalization by non-vernalizing temperatures or other means
phys >>> vernalization

deviation: The departure of a quantity from its expected value stat

dew point: The temperature at which relative humidity reaches 100% and water vapor is able to
condense into water droplets; the dew point varies depending on the absolute water vapor
content of the air phy

dextrin(e): A soluble gummy substance, formed from >>> starch by the action of heat, acids, or
enzymes chem phys
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dextrose: An aldohexose monosaccharide (C;H,,0;) that is a major intermediate compound in cel-
lular metabolism; the dextrorotatory form of glucose, occurring in fruits and commercially
obtainable from starch by acid hydrolysis chem phys

DF: >>> degree of freedom

DFP: >>> DNA fingerprint(ing)

DFR: >>> dihydroflavonol 4-reductase

DH lines: >>> doubled-haploid lines >>> Hodreum bulbosum procedure >>> Imperata cylin-
drica procedure >>> sorghum >>> speargrass

diadelphous: Showing stamens united in two sets by their filaments (e.g., in pea and bean flowers);
nine out of ten stamens are usually united while one is by itself bot

diakinesis: The last stage in the prophase of meiosis I, when the paired homologous chromosomes
are highly contracted but before they have moved onto the metaphase plate cyto >>>
Figure 15

diallel: In either the complete or incomplete diallel, identities of both seed and pollen parents are
maintained for each family meth >>> diallel cross >>> complete diallel >>> incomplete
diallel >>> design of experiment

diallel cross: The crossing in all possible combinations of a series of genotypes meth >>> design
of experiment >>> Table 24

diallel crossing group: >>> crossing groups

diallelic: >>> diallel cross

diallelic map: A genetic map that is based on molecular markers, e.g., >>> SNPs, of which both
parental alleles are known biot meth

diallel mating: >>> diallel cross

dialysis: Technique for separating molecules of different sizes through a membrane of known pore
diameter, usually across an electropotential gradient meth

diapause: A period of dormancy phys; in insects, a state during which growth and development is
temporarily arrested zoo

diaschistic: >>> anaschistic

diatomaceous earth: A fully inert, non-volatile substance sometimes recommended as an alterna-
tive to traditional chemical treatments for controlling a number of insects and other pests,
including soil bugs; it is made from the skeletal remains of diatoms, a microscopic form of
algae; when processed these skeletal remains form razor-sharp particles which cut into the
soft bodies of small insects hort meth

diazinon: An insecticide sometimes recommended for controlling >>> black vine weevils phyt
hort meth

dibber: >>> dibble

dibble: A pointed tool used to make holes in the ground for seeds and seedlings prep hort >>>
pricking-out peg

dibble planting: >>> dibbling

dibbling (seed): Sowing in holes made by a pointed tool meth hort fore

dicentric: A chromosome or chromatid with two centromeres cyto >>> Figure 11

2,4-dichlorophenoxy acetic acid (2,4-D): A crystalline powder, CgH,O5Cl,, used for killing weeds
and as a growth hormone phys biot

dichogamous: Having pistils and stamens that mature at different times to prevent self-fertilization
bot >>> dichogamy

dichogamy: The condition in which male and female parts of a flower mature at different times bot

dichophase: The phase of the mitotic cycle in which a cell is determined for further mitotic dif-
ferentiation or for special cell functions cyro

dichotoma gene: A gene involved in promoting asymmetric development of petals; in snapdragon
plants where a mutation has inactivated the dichotoma gene, the flower petals develop more
symmetrically than normal; the active form of the gene normally causes the development
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of asymmetry in the petals; the gene is active at a very early stage in flower development,
when the flower bud is only about half a millimeter across; at this time it is switched on in
only one-half of the developing petal; this causes the petal to grow in a more asymmetric
way; asymmetry is common in nature; there are cases where asymmetry is very consistent
(e.g., while most leaves are symmetrical about their midline, leaves of Begonia plants are
consistently asymmetrical, one half of the leaf being bigger than the other half); Begonia
leaves come through in two mirror-image forms, left or right, depending on which side of
the leaf is bigger phys gene biot >>> dichotomous

dichotomous: Branched or forked into two more or less equal divisions bot >>> dichotomous key

dichotomous key: A tool used in the identification of unknown plants by stating the conspicuous
features by which the various taxa can be recognized; two contrasting choices are pre-
sented at each step; one choice in the couplet is accepted and the other rejected, weaving a
path to the identity of the plant bot tax

dichotomous ramification: Branching, frequently successively, into two more or less equal
arms bot

diclinous species: Species having pistils and stamens on different flowers bot >>> Table 32

dicliny: Where not all >>> genets in a population are regularly >>> hermaphrodite, i.e., males, or
females, or both occur eco

dicot: An abbreviated name for dicotyledon, which refers to plants having two seed leaves bot >>>
dicotyledons

dicotyledonous: >>> dicotyledons

dicotyledons: Plant species having two cotyledons; flower parts arranged in fours or fives or mul-
tiples thereof; net-veined leaves and vascular bundles in the stem arranged in a ring bot
>>> Table 32

didiploid (syn allotetraploid): Two different diploid chromosome sets present in one cell or organ-
ism cyto

didynamous: Having stamens arranged in two pairs of unequal length bot

dieback: The death of tips or shoots due to damage or disease phys

dietary fiber: The plant polysaccharides and lignin, which are resistant to hydrolysis by the diges-
tive enzymes of man phys >>> dietary fiber complex

dietary fiber complex: In addition to indigestible polysaccharides and lignin, minor components,
such as phenolic compounds (e.g., lignans) or strongly associated cell wall proteins, also
may be included in the dietary fiber concept; the presence of such minor constituents, as
well as structural variations in the dietary fiber components, can be of great importance for
the functional and/or physiological properties of dietary fiber phys

differential AFLP: DNA fragments that were amplified by using >>> PCR method and that differ
in length between organisms of the same species due to allelic variation meth biot >>>
AFLP

differential centrifugation: A method of separating subcellular particles by centrifugation of cell
extracts at successively higher speeds; it is based on differences in sedimentation coef-
ficients that are roughly proportional to particle size; in other words, large particles (>>>
nuclei, >>> chloroplasts, or >>> mitochondria) are sedimented at lower speeds than small
particles (>>> ribosomes) prep meth biot

differential host: A plant that gives distinctive symptoms when infected with a specific virus,
allowing the virus to be distinguished from others phy?

differential medium: An in vitro cultural medium with an indicator (e.g., a special dye) that allows
various chemical reactions to be distinguished during plant growth meth

differential selection: The difference between a selected plant, family, or clone, and the average of
the population from which it is taken meth >>> Figure 50

differential staining: In microbiology, staining procedures that divide bacteria into separate
groups based on staining properties; in cytology, staining procedures that divide >>>
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chromosomes or >>> genomes into separate segments based on structural and biochemi-
cal properties meth cyto >>> Table 53

differential variety: A host variety, part of a set differing in disease reaction, used to identify
physiologically specialized forms of pathogens phyt >>> differential host

differentiation of cells: The development of specialized kinds of cells from non-specialized cells
in a growing tissue bot phys

diffuse: Open and much-branched, widely spread bot

diffuse stage: A meiotic >>> prophase stage in which the chromosomes become reorganized; they
even may disappear cyfo

diffusion: Passive movement of molecules from areas of high concentration of the molecule to
areas of low concentration; one of three processes by which soil nutrients become available
to plants; as nutrients are absorbed, a lower concentration is formed at the root interface;
to even out the concentration throughout the soil, nutrients move from areas of higher
concentration to areas of lower concentration around the roots phy hort phys >>> Table 44

diffusion approximation: In population genetics, an approximation of a stochastic process that is
discrete in state, i.e., number of genes, and time, i.e., generation by a stochastic process that
is continuous in state and time stat meth

DIF method: Controlling plant height in greenhouses by temperature, using a method known
in the industry as DIF; it was developed by researchers from Michigan State University
back in the 1980s; their research showed that the average temperature (the average day
plus night temperature) affects a plant’s growth rate, with higher averages resulting in
more rapid growth and development; the difference between day temperatures and night
temperatures affects stem elongation and height; DIF is calculated as the day temperature
minus the night temperature and can be either positive DIF (day temperature is higher than
night), zero DIF (day temperature = night), or negative DIF (day temperature is less than
night); trying to keep a greenhouse in negative DIF is a difficult task for most; another way
was found that accomplished reducing a plant’s height; it is the easiest DIF treatment to
use; it is called “cool morning pulse”; reducing the greenhouse temperature —15 to —12°C
lower than the night temperature for 2 to 3 h, starting 30 min before dawn, reduced plant
height as effectively as negative DIF and was easier to do; for example, night temperature
of 20°C, 2-h drop to 15°C (30 min before dawn), and then 18°C maintained during the day,
or for warmer plants 22°C at night; 17°C pre-dawn for 2 to 3 h; 18°C d; there are thermo-
statically controlled devices that can be set up to automatically change these temperatures
at the correct times; salvia, rose, snapdragon, and fuchsia had very good responses to this
DIF control compared to aster, French marigold, tulip, and squash, which show little or no
response meth hort

dig: To break up and turn over piecemeal the soil or ground meth agr >>> Table 44

digametic: >>> heterogam(et)ic

digenic: It refers to an inheritance that is determined by two genes gene

digestibility: The attribute of forage biomass to be digested by grazing animals — an important
selection criterion in forage crop breeding agr >>> Table 33

digital karyotyping: A technique of the quantitative and high-resolution detection of copy number
changes, i.e., amplified and deleted chromosomal regions, on a genome-wide scale; it uses
short sequence tags derived from specific genomic loci at ~4 kb intervals along the entire
genome by enzymatic digestion biot meth

digital plant phenotyping: Accurate characterization of complex plant phenotypes is critical to
assigning biological functions to genes through forward or reverse genetics; it can also be
vital in determining the effect of a treatment, genotype, or environmental condition on
plant growth or susceptibility to insects or pathogens; although techniques for character-
izing complex phenotypes have been developed, most are not cost-effective or are too
imprecise or subjective to reliably differentiate subtler differences in complex traits like
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growth, color change, or disease resistance; therefore, low-cost genotyping and phenotyp-
ing address some of the environmental, agricultural, and industrial sustainability chal-
lenges of the future; since the human eye has restricted sensitivity, camera systems can
expand this sensitivity dramatically; usually, it is an automated image-based technology,
including specific computer, camera, and facility hardware; plant shoots and roots are fully
automated and comprehensive imaged; scanning can be arranged in different wavelength
and modes (infrared light — shoot, visible light — shoot, near infrared — root, near infrared
light — shoot, fluorescent light — shoot); highly sensitive measurements lead to reproduc-
ible imaging protocol considering the dynamics of leaf temperature; high-resolution color
images result in comprehensive morphological and growth phenotyping; color classifica-
tion allow measurements of plant health, stress, nutrients, and senescence; calculation of
spatial distribution of water content in soil is feasible, including dynamic root growth pat-
terns biot meth

digitate: Fingerlike, or a compound, with the members arising together at the apex of the support
bot

digoxigenin (DIG): Antigenic alkaloid from Digitalis spp. (foxglove), which is used to label DNA
biot >>> in situ hybridization

digynoid: In parthenogenesis, the progeny derives from an unreduced egg cell bot

dihaploid: A haploid cell or individual containing two haploid chromosome sets — not to be con-
fused with doubled-haploid cyfo

dihybrid: A cross between individuals that differ with respect to two specified gene pairs gene

dihydroflavonol 4-reductase (DFR): Bulb color in >>> onions (Allium cepa) is an important trait,
but the mechanism of color inheritance is poorly understood; a study showed that inacti-
vation of the DFR gene at the transcriptional level resulted in a lack of >>> anthocyanin
production in yellow onions; a deletion mutation in the yellow DFR-A gene also results in
the lack of anthocyanin production in yellow onions phys biot

diisosomic: A cell or an individual which has a pair of homologous isochromosomes for one arm
of a particular chromosome cyto >>> aneuploid >>> Figure 37

diisotrisomic: A cell or an individual that lacks one chromosome but carries two homologous
isochromosomes of one arm of a particular chromosome cyto >>> aneuploids >>>
Figure 37

dikaryon: A dinucleate cell cyto

dikaryotic: A cell showing two nuclei bot

dilated: Expanded, enlarged, or wider bot

dilatory stage: The initial few days following fertilization, during which time very slow dry mat-
ter accumulation occurs in the kernel; in the endosperm, the primary endosperm nucleus
divides 2—-4 h after fertilization, followed by rapid synchronous divisions to produce a free
nuclear tissue; the fertilized egg undergoes its first division about 10-12 h after fertiliza-
tion, and by the end of this stage will have developed into the proembryo with about 12-24
cells phys meth

DIMBOA: Acronym for 2,4-dihydroxy-7-methoxyl-1,4-benzoxazin-3-one, a naturally occurring
compound that confers resistance to certain insect pests in maize phyt

dimensional sampling: A sampling technique designed to enhance the representativeness of small
samples by specifying all important variables and choosing a sample that contains at least
one case to represent all possible combinations of variables stat meth >>> cluster sampling
>>> area sampling

dimer: A protein that is made up of two polypeptide chains or subunits paired together chem

dimerization: >>> dimer

dimethyl sulfoxide (DMSO): A liquid solvent, C,H,OS, approved for better penetration of specific
substances through the cell wall chem meth

dimorph: >>> dimorphism
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dimorphism: The occurrence of two forms of individuals within one population or other taxa (e.g.,
sexual dimorphism or the presence of one or more morphological differences that divide a
species into two groups) bot

dimorphous branching: Some crop species (e.g., arabica coffee, cotton, black pepper) have two
kinds of branches; the orthotropic branch is the branch that grows vertically, and it pro-
duces side branches, called plagiotropic branches, that tend to grow horizontally; it is usu-
ally the plagiotropic branches that bear the flowers and seed; cuttings must be taken from
the orthotropic branch, and this severely limits vegetative propagation bot meth hort

dinitroaniline(s): A family of herbicides that inhibit microtubule assembly and belong to the seed-
ling growth inhibitor mode of DNA action phyt phys

dioecious: Possessing male and female flowers or other reproductive organs on separate, unisexual,
individual plants (e.g., in hemp, hops, asparagus, or spinach), e.g., 6% (= 990 genera) of
angiosperms are dioecious bot >>> sex chromosome >>> Figure 65

dioecism: The phenomenon of plants showing either male or female sex organs bot >>> dioecious
>>> sex chromosome >>> Figure 65

diphasic: Chromosomes that show both euchromatic and heterochromatic segments bot

diphyletic: A group of species that share two ancestries evol >>> monophyletic >>> polyphyletic

diplandroid: In parthenogenesis, the progeny derives from an unreduced sperm cell bot

diploid: A cell with two chromosome sets or an individual with two chromosome sets in each cell;
a diploid state is written as “2n” to distinguish it from the haploid state “n” gene >>> Table
1 >>> Figure 8

diploid parthenogenesis: A type of gametophyte apomixis by which a diploid embryo sac cell
results in a diploid embryo; the diploid condition is the result of cytogenetic mechanisms
occurring in the egg stage bot >>> Figure 28

diploidization: In polyploids, a natural or induced mechanism in which the >>> chromosomes
pair completely or partially as bivalents, although >>> polyploid sets of chromosomes are
present; it may be caused by a structural differentiation of homologous chromosome sets or
by genetic control; for example, in bread wheat three homoeologous genomes are available
(AABBDD); they do not pair as hexavalents but exclusively as bivalents cyto >>> Table 53

diploidizing mechanism: A mechanism whereby the chromosomes of a >>> polyploid sometimes
form exclusively or partly bivalents instead of multivalents during meiosis; usually it is
under strict genetic control [e.g., the pairing homologous (Ph) locus on chromosome 5B of
hexaploid wheat] cyto

diploidy: The presence of two homologous sets of chromosomes in somatic cells cyto >>>
Table 1 >>> Figure 8

diplonema: >>> diplotene

diplontic: >>> diploid

diplophase: The diploid generation phase after fertilization to meiosis cyto

diplospory: A type of agamospermy (apomixis) in which a diploid embryo sac is formed from
archesporial origin bot >>> Figure 28

diplotene: The stage in the prophase of first meiosis, when the paired homologous chromosomes
separate, except where they are held together by chiasmata cyto

dipping: The immersion of seedling roots in a solution or water prior to planting fore hort meth

dip treatment: The application of a liquid chemical to a plant by momentarily immersing it, wholly
or partially, under the surface of the liquid to coat the plant with the chemical phyt

Dirl gene: The abbreviation of “defective induced resistance”; the name given to the single gene
that has been identified as the basis of the loss of systemic acquired resistance response
in a >>> thale cress (Arabidopsis thaliana) mutant line; Dirl is a 306 nucleotide open
reading frame that encodes a 102 amino acid peptide of 10.6 kDa; Dirl shares a region
of 54 nucleotides with a Phaseolus vulgaris nonspecific lipid transfer-like protein and has
53% sequence similarity throughout the protein; the Dir/ protein contains a hydrophobic
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N-terminal signal sequence and the eight >>> cysteine residues conserved in all lipid
transfer proteins; this suggests that Dirl encodes an apoplastic lipid transfer protein that is
involved in export and/or transport of an apoplastic signal molecule; this gene is central to
the plant’s ability to develop long-lasting immunity that is effective against a wide range
of different diseases; Dirl gene is involved in production of the signal itself or affects the
export of the signal molecule from infected cells and its transport around the plant phyt
biot >>> resistance >>> systemic acquired resistance >>> Table 38

direct drilling: Drilling seed directly into soil without any mechanical seedbed preparation, for
example, tilling since the previous crop agr

directed selection: The process of controlling genetic change in domesticated plants through
manipulation of the plants’ environment and their breeding process meth >>> Figure 60

direct embryogenesis: Embryoid formation directly on the surface of zygotic or somatic
embryos or on seedling plant tissues in culture without an intervening callus phase biot
>>> Figure 58

direct organogenesis: Organ formation directly on the surface of relatively large intact explants
without an intervening callus phase biot >>> Figure 58

directed dominance: >>> directional dominance >>> dominance

directional cloning: In biotechnology, DNA inserts and vector molecules are digested with two
different >>> restriction enzymes to create non-complementary sticky ends at either end
of each restriction fragment; it allows the insert to be ligated to the vector in a specific
orientation and prevents the vector from recircularizing biot >>> Table 39

directional dominance: A type of dominance in which the majority of dominant alleles have posi-
tive effects in one direction gene

directional mutation: A genetic change that favors a certain genotype or population gene

directional selection: Selection resulting in a shift in the population mean in the direction desired
by the breeder meth >>> Figure 60

directochimera: >>> chimera >>> Figure 56

direct repeat: Two or more stretches of DNA within a single molecule which have the same nucle-
otide sequence in the same orientation, e.g., TATTA ... TATTA/ATAAT ... ATAAT biot

direct seeding: Offers several benefits over conventional tillage, including improved yield poten-
tial and time savings for field operations; however, the change to direct seeding is a change
to a different cropping system; it requires a new approach to crop residue, and weed and
fertility management; it may also require crop rotation changes to prevent specific pest
problems that were kept in check by tillage agr

direct (seed) treater: The most recent development in seed treatment, includes the “panogen” and
“mist-o-matic” treaters; these two were initially designed to apply undiluted liquid treatment;
instead of applying 23 cm?3 of material per 3.5 kg of wheat, as in slurry treaters, they apply 14
to 21 cm3 (15 to 20 g) per 35 1 of wheat; this small quantity of material is suitable only with
liquid materials that are somewhat volatile and do not require complete, uniform coverage
for effective action; other modifications for treaters include dual tanks that permit simultane-
ous addition of a fungicide and an insecticide, and adaptations for the application of slurries;
the metering device in both treaters is similar to that of the slurry treater, since it is attained
through synchronization of a treatment cup and seed dump; otherwise, they differ decidedly
from the slurry treater and from each other; both of these direct treaters have an adjustable
dump pan counterweight to adjust the weight of the seed dump seed >>> seed treater

dirty crop approach: Partially resistant multilines where each component of the multiline carries
a single gene for resistance but none of the resistances are effective against all known races
of the pathogen (MARSHALL 1977); it has been advocated as a dynamic, natural biologi-
cal system for the control of crowd diseases in crop plants; multilines could stabilize the
race structure of the pathogen population meth >>> multiline

dirty seed: Endophyte-infected seeds (e.g., in grass) seed >>> clean seed
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disaccharide: Any of a group of carbohydrates, such as sucrose, that yield monosaccharides on
hydrolysis chem phys

disarm: To delete from a plasmid or virus genes that are cytotoxic or tumor-inducing biot

disarticulate (disarticulation): Separating at the nodes (joints) naturally at maturity bot

disassortative mating: Occurs if the plants mating resemble each other less than plants belonging
to pairs of random plants, with regard to some trait gene >>> assortative mating

disbud(ding): Removing buds, shoots, or growing tips (with finger and thumb) of a tree, vine, or
flowering plant to encourage production of side shoots or high-quality flowers and fruits;
>>> pinching out is also used when small side shoots are completely removed; it is done
when single stems are desired, especially when training to form the “trunks” of standard
(tree-form) specimens hort

disc floret: A small flower, usually one of a dense cluster (e.g., sunflower) bot

disc flower: The tubular flowers of the head, as distinct from the ray (e.g., in Asteraceae or sun-
flower) bot

disc grain-grader: Discs revolve through a seed mass and a certain size of seeds are lifted and
discharged, while the other size (e.g., the longer ones) is rejected by the disc indents seed

disc harrow: A tractor-drawn implement composed of circular plates arranged on an axle at an
angle to the direction of travel; most usually, there will be two pairs of disc axles arranged
symmetrically about the longitudinal axis of travel direction and with the tandem axles
at opposite angles to work the soil in two directions with each pass; a drag is commonly
pulled behind to smooth the soil; it is used to prepare soil beds for seeding and to control
weeds tech meth

disc plow: >>> disk plow

discoid: Resembling a disk or platter bot

discolored grains: Grains, which have changed to a yellowish or brownish or black color because
of heat damage during storage agr

discontinuous character: Variation in which discrete classes can easily be recognized (e.g., flower
color, straw length) gene >>> qualitative character

discovery rights: In patenting biological material, selling only research findings while keeping
rights to all the knowledge that is uncovered along the way adm >>> Intellectual Property
Rights

discrete distribution: A probability distribution that only has a finite or countably infinite number
of possible values stat

discrete variables: Variables with a finite number of distinct and separate values stat

disease: A condition in which the use or structure of any part of a living organism is not normal;
harmful deviation from normal functioning of physiological processes; six types of causal
agents can be considered: (1) fungi, (2) bacteria, (3) viruses, (4) nematodes, (5) insects, and
(6) plant parasites phyt >>> seed-borne pathogens

disease avoidance: Avoiding the disease by, for example, growing the crop sufficiently early so that
the vulnerable part of the plant’s growing cycle is over before the disease-causing organ-
ism arrives in the area; this stops the disease from starting; it is sometimes called “passive
resistance” phyt

disease control Several types of disease control can be classified: (1) disease resistance, (2) protec-
tion, (3) avoidance, (4) exclusion, (5) eradication, (6) therapy phyt

disease cycle: A cyclical sequence of host and parasite development and interaction that results in
disease and in reproduction of the >>> pathogen phyt

disease eradication: This control measure is applied to a situation in which the disease is present
in the area; it involves removing the disease by, for example, burning all stubble of the
diseased crop, in order to prevent transfer of the disease from the previous crop to the next
season phyt
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disease escape: For a variety of reasons, some individuals in a screening population may remain
free of pests or disease; it also known as chance escape; this phenomenon can be very
misleading because it is so easily confused with resistance phyt

disease protection: Involves protecting the plant with a chemical; this is applied before the disease
starts and prevents the beginning of problems; systemic fungicides can penetrate and move
inside the plant; they therefore have a greater exposure to the pathogenic organism; some
are taken up by roots, others by leaves phyt >>> systemic pesticide

disease resistance: The ability to resist disease or the agent of disease and to remain healthy phyt

disease therapy: This applies to removing the particular part of the plant that is diseased; often
applied to large and valuable plants, such as fruit trees, where a diseased branch may be
removed by a tree surgeon phyt

disease triangle The three conditions required for a disease to occur, namely: a susceptible host, a
suitable pathogen, and an appropriate environment phyt

disequilibrium mapping: >>> association mapping

disinfectant: A chemical treatment used to disinfect seed for planting; it is commonly useful for
surface-borne pathogens seed meth

disjunction (of daughter chromosomes): The separation of homologous chromosomes at the
anaphase stage of mitosis and meiosis, and movement toward the poles of the nuclear
spindle cyto

disjunctional separation: >>> alternative disjunction

disk: Enlarged growth of the head made up of a circular arrangement of fused petals (e.g., in sun-
flower) bot >>> disc flower

disk flower: >>> disc flower

disk plow: A plow with saucer-shaped units for breaking the soil agr

dislocation: The displacement of a chromosome segment away from its original position in the
chromosome cyto

disome: A cell or an individual showing two homologous sets of chromosomes cyfo >>> aneuploid
>>> Figure 37

disomic: >>> disome

disomo-autotetraploid: >>> aneuploid

disomy: >>> disome

disorder: Any harmful deviation from normal plant physiological processes due to abiotic factors
phyt

dispensable genome: Portion of the pan genome that is only in a subset or unique to individuals;
it refers to genes not present in all strains of a species; these include genes present in two
or more strains or even genes unique to a single strain only, for example, genes for strain-
specific adaptation such as antibiotic resistance biot >>> pan genome >>> core genome
>>> Figure 71

dispermy: The entering of two sperm cells into one egg cell bot

dispersal: The spread of a pathogen within an area of its geographical range phyt

dispersing agent: A chemical added to a pesticide formulation to aid the efficient distribution of
particles of the active ingredient phyt prep

disporic: Having two spores bot

disruptive selection: A selection that changes the frequency of alleles in a divergent manner,
leading to the fixation of alternative alleles in members of the population; the result after
several generations of selection should be two divergent phenotypic extremes within the
population meth

dissecting microscope: Usually, a low-power microscope (50X magnification) used to facilitate
dissection, examination, or excision of small plant parts; however, in recent biotechnology
high-power microscopes also are applied for dissections prep
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dissepiment: A partition within an organ of a plant (e.g., the membrane that separates sections of
the orange and other citrus fruits) bot

dissemination: The spread of seeds or spores; in plant pathology, the transport of inoculum or pest
from a diseased to a healthy plant eco phyt >>> dispersal

dissimilation: >>> assimilation

disseminule: An organ of reproductive dispersal; >>> propagule bot

distal: Farthest from the point by which it is attached to the starting point gene cyfo

distance isolation: Several plants can be protected from cross-pollination by separation by a cer-
tain distance, such as lettuces (7.5 m) or eggplants (150 m); insect-pollinated plants, such
as the cabbage family (collards, broccoli, etc.), squashes, and okra, require from 0.4 to 1.5
km for complete safety; maize, a wind-pollinated plant, can require 1.5 km or more for
safe distance isolation, and members of the beet family may need as many as 8 km; the
exact distance for safely isolating a particular crop depends on a number of factors (e.g.,
the type of plant and how it is pollinated, i.e., wind, insects, selfing, or a combination of
these), the location, climate, prevailing wind patterns and surrounding terrain and vegeta-
tion features, the relative size of plantings, etc. meth

distant hybridization: The crossing and/or hybridization of members of different genera meth

distichous: Obviously 2-ranked and appearing as the rungs of a ladder bot

distinguishable hybrid: A type of hybrid in which intermediate inheritance is phenotypically
expressed (i.e., the heterozygous gene constitution is visible by the phenotype) gene

distyly: The presence of either pin or thrum flowers; pin X pin and thrum X thrum crosses are
incompatible due to alleles at a single locus; the thrum morphology is controlled by a domi-
nant allele S and the pin morphology by the recessive alleles s bot >>> self-incompatibility

disulfide bridge: A covalent bond formed between two sulfur atoms; it is a particular feature of
peptides and proteins, where it is formed between the sulfydryl groups of two cysteine
residues, helping to stabilize the tertiary structure of these compounds chem >>> Table 38

ditelocentric: >>> ditelosomic

ditelomonotelosomic: A cell or an individual that has a pair of telocentric chromosomes for one
arm and a single telocentric chromosome for the other arm cyfo >>> aneuploid >>>
Figure 37

ditelosomic: A cell or an individual that has two telocentrics of one chromosome arm cyfo >>>
aneuploid >>> Figure 37

ditelotrisomic: A cell or an individual that has two telocentric chromosomes of one arm plus one
complete chromosome of the homologue cyfo >>> aneuploid >>> Figure 37

ditertiary compensating trisomic: A cell or an individual with a compensating trisomic chromo-
some in which a missing chromosome is compensated by two tertiary chromosomes cyto
>>> Figure 14

diurnal: With activity taking place only in daylight, i.e., a flower that opens only during the day bot

diurnal rhythm: >>> circadian rhythm

divalent: >>> bivalent

divergence time: Time since the most recent common ancestor evol eco

divergent: Set at an angle to one another herring-bone fashion, as in the lateral spikelets of the
two-row barley spike bot

divergent evolution: A kind of evolutionary change that results in increasing morphological differ-
ence between initially more similar lineages evol >>> Figures 68, 69 >>> crop evolution

diversification rate: The rate of reproduction of new forms such as species or alleles eco evol

diversifying selection: Selection in which two or more genotypes show optimal adaptation under
different environments meth >>> Figure 60

diversity arrays technology (DArT) marker: A DArT marker is a segment of genomic DNA, the
presence of which is polymorphic in a defined genomic representation; DArT markers are
>>> diallelic and behave in a dominant (present versus absent) or codominant (two doses
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versus one dose versus absent) manner; to identify the polymorphic markers, a complex-
ity reduction method is applied on the metagenome, a pool of genomes representing the
germplasm of interest; the genomic representation obtained from this pool is then cloned
and individual inserts are arrayed on a >>> microarray resulting in a “discovery array”;
labeled genomic representations prepared from the individual genomes included in the
pool are hybridized to the discovery array; polymorphic clones (DArT markers) show vari-
able hybridization signal intensities for different individuals; these clones are subsequently
assembled into a “genotyping array” for routine genotyping; the method was developed to
provide a practical and cost-effective whole-genome fingerprinting tool; DA(T has three
key attributes of interest to plant breeders and scientists studying and managing genetic
diversity: (1) it is independent from DNA sequence, (2) the genetic scope of analysis is
defined by the user and easily expandable, and (3) the method provides for high-throughput
and low-cost data production; the discovery of polymorphic DAfT markers and their scor-
ing in subsequent analysis does not require any DNA sequence data; it makes the method
applicable to all species, regardless of how much DNA sequence information is available
for that species; however DArT markers are sequence-ready clones of genomic DNA; for
each species, the method is developed on the “metagenome”, the pooled genomes from
the germplasm of interest to the user, e.g., the metagenome may include DNA from the
cultivated varieties of a particular region or the lines used in a breeding program; alterna-
tively, the metagenome may cover the genetic diversity within the entire species and even
extend to its wild relatives; importantly, the diversity surveyed by DArT can be expanded
if new individuals with marked genetic differences are incorporated into the analysis at a
later stage; in DATT, several hundred polymorphic markers are identified in parallel; the
efficiency of this marker discovery effort is only dependent on the level of genetic diversity
within the species (5—10% of wheat and barley DAIT clones and 25-30% of cassava DAIT
clones were polymorphic); the microarray platform enables a high level of multiplexing:
~5,000-8,000 genomic loci are typically surveyed in parallel in single-reaction assays to
discover polymorphic markers; DAfT markers can be used as any other genetic marker;
with DArT, comprehensive genome profiles are becoming affordable for virtually any
crop, regardless of the molecular information available for the crop; DArT genome profiles
are very useful for the recognition and management of biodiversity; DArT genome profiles
enable breeders to map QTL in one week, thereby allowing them to focus on the most
crucial factor in plant breeding — reliable and precise phenotyping; once many genomic
regions of interest are identified in many different lines, DAT profiles accelerate the intro-
gression of a selected genomic region into an elite genetic background; furthermore DAfT
profiles can be used to guide the assembly of many different regions into improved vari-
eties; for that purpose, dense genome cover is essential in order to follow many regions
simultaneously meth biot >>> QTL mapping >>> Figure 71 >>> Table 58 >>> www
.diversityarrays.com/

division: A method of propagation by which a plant clump is lifted and divided into separate pieces;
it includes roots and a growing point meth hort

divisional patent: A patent that covers the same specification as a previous (parent) patent but
claims a different invention adm >>> Intellectual Property Rights

dizygous: Also called fraternal twins; when two different eggs, each fertilized by a different gam-
ete, have different genotypes gene cyto

d-limonene: One of the active compounds in citrus oils, extracts of citrus peels known to have
natural insecticidal properties phyt chem

DMSO: >>> dimethyl sulfoxide

DNA: >>> deoxyribonucleic acid

DNA-amplified fingerprinting: A technology based on amplification of random genomic DNA
sequences achieved by a single short (5-8 bases) oligonucleotide primer of arbitrary
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sequence; it produces a characteristic spectrum of short DNA pieces of varying complex-
ity that are resolved on polyacrylamide gel (PAGE) following silver staining; it is used to
detect genetic differences between genotypes as well as for detecting polymorphism even
between organisms that are closely related, such as near isogenic lines biot meth >>>
DNA fingerprint(ing) >>> Figure 48

DNA banking: In addition to the in sifu and ex situ conservation of plant genetic resources, this is a
complementary conservation strategy and an effective tool for more efficient management
of genebanks and conservation research; however, it is still not a common practice since
technical capacity and financial resources are currently limited, particularly in developing
countries; in future DNA banks can be the libraries for reference sequences that can be
applied to estimate genetic diversity and relative change within populations or to iden-
tify samples when genotypes confound morphologically based identification; DNA is an
unusually stable biomolecule that often outlasts the organism it encodes; DNA banks pro-
vide an accessible means for genetic characterization and electronic integration of many
existing biomaterial collections seed biot

DNA barcoding: The use of a short DNA sequence or sequences from a standardized locus (or
loci) as a species identification tool of plants; it is useful for identification of different life
stages, e.g., seeds and seedlings; for identification of fragments of plant material, for bios-
ecurity and trade in controlled species, or for plant inventory and ecological surveys; bar-
coding of animals is already in progress using the cytochrome C oxidase 1 (cox/) gene; in
plants, it is more difficult since there is often no sequence variation among species within
a genus, and therefore the gene is not suitable as a plant barcode; barcoding is a valuable
taxonomic classification tool meth biot >>> bar code

DNA binding motif: Common sites on different proteins which facilitate their binding to DNA,
e.g., leucine zipper and zinc finger proteins biot >>> Table 38

DNA chip (technology): High-throughput screening technique based on the hybridization between
oligonucleotide probes and complementary DNA sequences in microarrays; chips may
consist of arrays of amplified DNA immobilized on miniature glass or nylon substrates
that are then tested for hybridization to series of fluorescently labeled oligonucleotide
probes; alternatively, arrays of oligonucleotide probes may be synthesized, followed by the
exposure to fluorescently labeled PCR samples; hybridization signals are determined by
LASER scanning from which data on sequence variation are obtained; microarrays may
comprise up to 250,000 features/cm?; applications of the DNA chip technology include
diagnostics (mutation and polymorphism detection), gene discovery, gene expression, and
gene mapping biot meth

DNA clone: A section of DNA that has been inserted into a bacterium, phage, or plasmid vector
and has been replicated many times gene

DNA content: The capacity of some dyes to bind to DNA in a stoichiometric manner means that the
amount of DNA present in a nucleus can be determined, at least in comparison with some
reference standards; the reliability of the >>> FEULGEN reaction for localizing DNA
within the cell was universally accepted many years ago; today, the FEULGEN reaction,
when properly controlled, is beyond any doubt specific and stoichiometric for DNA; usu-
ally, the total DNA amount per nucleus, given as picograms; the nuclear DNA content (>>>
C-value) is a fundamental parameter of eukaryotic cells; usually, flow cytometry provides
the most convenient and accurate way to determine C-values of plants, but sampling of
the ca. 480,000 species of >>> angiosperms (flowering plants) remains very limited, only
about 1% being reported; for plant species for which C-values are available, these values
span an extraordinary range, appr.1,250-fold (0.2 pg to 254.8 pg); for plants whose C-values
are unknown, this complicates analysis using flow cytometry, when the range of possible
C-values exceeds the dynamic range of the >>> flow cytometer, since it requires adjust-
ment of various instrument settings (amplification values, PMT high voltages, and LASER
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outputs) to optimally position the 2C peak values for the unknowns and the appropriate con-
trols within the fluorescence frequency distributions; although this can be done empirically,
it considerably slows down the sample throughput; the Accuri C6 Flow Cytometer® is ide-
ally suited for determining C-values for new plant species; the totally digital C6 has state-of-
the-art electronics that make it possible to simultaneously collect over 16 million channels
of digital data; this wide dynamic range allows simultaneous analysis of species whose
C-values span almost the entire range of the described angiosperms; DNA content can range
between 145 Mb in Arabidopis thaliana, 389 Mb in Oryza sativa, 673 Mb in Phaseolus
vulgaris, 760 Mb in Sorghum bicolor, 870 Mb in Musa sp., 953 Mb in Lycopersicon esucl-
entum, 1,115 Mb in Clycine max, 2,504 Mb in Zea mays, 2,702 in Capsicum annuum, 4,873
Mb in Hordeum vulgare, 11,315 Avena sativa, 15,290 Mb in Allium cepa, and 159,066 Mb
in Triticum aestivum, >>> List of Crop Plants, attached cyto

DNA deletion: The removal of DNA sequences of various length, parts of chromosomes, or whole
chromosomes from a genome in evolutionary times or during developmental pathways
gene cyto evol >>> Figures 68, 69, 71

DNA-DNA hybridization: The annealing of two complementary DNA strands to produce hybrid
nucleic acid molecules; it is used to identify the base sequences in two polynucleotide
chains from different sources gene meth

DNA fingerprint(ing) (DFP): The unique pattern of DNA fragments identified by SOUTHERN
hybridization (using a probe that binds to a polymorphic region of DNA) or by polymerase
chain reaction (PCR) using primers flanking the polymorphic region meth gene >>>
DNA-amplified fingerprinting >>> Figure 48

DNA hybridization: Base pairing of DNA from two different sources; in biotechnology, a tech-
nique for selectively binding specific segments of single-stranded (ss) DNA or RNA by
base pairing to complementary sequences of ssDNA molecules that are trapped on a nitro-
cellulose membrane gene biot

DNA library: >>> clone library

DNA ligase (polynucleotide ligase): An enzyme that creates a phosphodiester bond between the
5’-PO4 end of one polynucleotide and the 3’-OH end of another, thereby producing a sin-
gle, larger polynucleotide biot

DNA methylation: The methylation of DNA bases by endogenic methylases; a biochemical pro-
cess that is important for normal development in higher organisms; it involves the addition
of a methyl group to the 5 position of the cytosine pyrimidine ring or the number 6 nitrogen
of the adenine purine ring (cytosine and adenine are two of the four bases of DNA); this
modification can be inherited through cell division; DNA methylation is a crucial part of
normal development and cellular differentiation in higher organisms; DNA methylation
stably alters the gene expression pattern in cells; it suppresses the expression of genes and
other deleterious elements that have been incorporated into the genome of the host over
time; DNA methylation also forms the basis of chromatin structure, which enables cells to
form the myriad characteristics necessary for multicellular life from a single immutable
sequence of DNA; DNA methylation includes >>> gene silencing, >>> gene imprinting,
>>> paramutation, and biotic or abiotic stress factors gene chem >>> Figure 71 >>>
Table 43

DNA micro arrays: A powerful, versatile, and economical molecular technique for screening of
genetic aberrations; high-density gene sequences are printed onto glass slides; fluorephore-
labeled genomic or complementary DNA (cDNA) is hybridized to slides with fixed signa-
ture patterns and resolved using computer-driven fluorescent images biot

DNA moving pictures: Spectacular images of intact chromosomal DNA molecules as long as 100
megabases biot

DNA packing: The highly organized way in which large amounts of DNA are packed into the cells
of eukaryotic organisms gene
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DNA polymerase: A group of enzymes mainly involved in copying a single-stranded DNA mol-
ecule to make its complementary strand; eukaryotic DNA polymerases participate in
chromosomal replication, repair, crossing-over, and mitochondrial replication; to initiate
replication, DNA polymerases require a priming RNA molecule; they extend the DNA
using deoxyribonucleotide triphosphates (ANTP) as substrates and releasing pyrophos-
phates; the INMPs are added to the 3’ OH end of the growing strand (i.e., DNA replication
proceeds from 5’ to 3’ end) gene phys

DNA polymerase I (Kornberg enzyme): Used for nick translation and for the production of the
>>> KLENOW fragment biot >>> Figures 52, 53, 54

DNA polymorphism: One of two or more alternate forms (alleles) of a chromosomal locus that dif-
fer in nucleotide sequence or have variable numbers of repeated nucleotide units biot >>>
http://wheat.pw.usda.gov/ITMI/Repeats/index.shtml

DNA profile: The distinctive pattern of DNA restriction fragments or >>> PCR products that can
be used to identify with great certainty an organism from the environment biot

DNA probe: A more or less defined piece of a DNA that is used for DNA-DNA or DNA-RNA
hybridization experiments gene meth

DNA radical(s): Any one of a series of highly reactive radicals of purines, pyrimidines, or sugars
in DNA, that are generated by UV irradiation or copper ions; DNA radicals can be detected
by electron spin resonance since they are paramagnetic or immuno-spin trapping chem

DNA repair: The removal of damaged segments, e.g., pyrimidine dimers, from one strand of
double-stranded DNA and its correct resynthesis; in general, the reconstruction of DNA
molecule after different sorts of DNA-strand damages by endogenic enzymes; both normal
metabolic activities and environmental factors such as UV light can cause DNA damage,
resulting in as many as 1 million individual molecular lesions per cell per day, for example,
in humans; many of these lesions cause structural damage to the DNA molecule and can
alter or eliminate the cell’s ability to transcribe the gene that the affected DNA encodes;
other lesions induce potentially harmful mutations in the cell’s genome, which affect the
survival of its daughter cells after it undergoes mitosis; it is involved in the recombination
process and promotes the survival of an organism after partial DNA damage; the DNA
repair process must be constantly active so it can respond rapidly to any damage in the
DNA structure; the rate of DNA repair is dependent on many factors, including the cell
type, the age of the cell, and the extracellular environment; a cell that has accumulated a
large amount of DNA damage, or one that no longer effectively repairs damage incurred
by its DNA, can enter one of three possible states: an irreversible state of dormancy, known
as >>> senescence, cell suicide, also known as apoptosis or programmed cell death, or
unregulated cell division, which can lead to the formation of a tumor that is cancerous or
deleterious gene

DNA replication: The process whereby a copy of a DNA molecule is made, and thus the genetic
information it contains is duplicated; the parental double-stranded DNA molecule is repli-
cated semi-conservatively (i.e., each copy contains one of the original strands paired with a
newly synthesized strand that is complementary in terms of AT and GC base pairing) gene

DNase: Nuclease specific for DNA biot >>> deoxyribonuclease

DNase I: An >>> endonuclease that makes random single-stranded nicks in DNA; used for nick
translation biot >>> Figures 52, 53, 54

DNA sequencing: Methods and procedures for determining the nucleotide sequence of a DNA
fragment and/or chromosome biot gene

dn/ds ratio: In molecular phylogenetic studies, the ratio of the number of non-synonymous nucleo-
tide substitutions to the number of synonymous nucleotide substitutions; in the case of
functionally important (or otherwise constrained) genes, ds is expected to exceed dn (dn/ds
< 1) because most amino acid changes will disrupt protein structure and those non-syn-
onymous substitutions (dn) causing them will not be maintained; in a non-functional >>>
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pseudogene, there will be no discrimination between them and equal numbers of dn and
ds are expected (dn/ds = 1); when natural selection is acting to favor changes at the amino
acid level, it is predicted that dn will exceed ds, hence a high dn/ds ratio; in classical loci,
in the peptide-binding regions (allele-specific sequences) because of heterozygote advan-
tage/frequency-dependent selection, there is always a high dn/ds ratio (>1), whereas in the
remainder of the gene dn/ds < 1 (due to functional constraints); this suggests balancing
selection is acting on peptide-binding regions biot evol

dodder: A parasitic seed plant (Cuscuta ssp.) without leaves, however a yellow filamentous vine
phyt

9-dodecenyl acetate: A pheromone containing the (E) and (Z) isomers; it is used in manufacturing
pheromone-based products to control moths; the pheromone is used in traps, dispensers,
and sprays to help control destructive moths in forests and agricultural applications fore
agr phyt

domain: Region of a protein with a distinct tertiary structure and characteristic activity chem biot

domain fusion: The combination of two or more naturally unrelated or synthetically produced
sequences in a single DNA molecule that encode specific protein domains; the shuffling of
domains generates new proteins, of which a minor fraction also has novel and/or improved
functions chem gene

domain walking: An in silico approach to detect DNA sequences encoding flanking regions adja-
cent to a specific domain; the sequence of the latter represents the beginning of the search
for adjacent sequences in the database meth biot >>> chromosome walking >>> in silico
mapping

dome: In cereals, the zone of cells at the tip of the apical meristem (shoot apex), which, by cell divi-
sion, forms the site for production of leaf and spikelet primordia bot >>> meristematic tip

domesticated populations: >>> domestication

domestication: The selective breeding by humans of species in order to accommodate human
needs; there have been significant changes in plant characters, such as synchrony, free
threshing, gigantism, increased harvest index, and altered genetic population evol

dominance: The quality of one of a pair of >>> alleles that completely suppresses the expres-
sion of the other member of the pair when both are present; the degree of dominance is
expressed by the ratio of additive genetic variance to total phenotypic variance; in case
the ratio equals 1, the trait shows complete dominance, if the ratio is greater than 1, the
trait shows >>> overdominance, if the ratio is less than 1, the trait shows >>> incomplete
dominance gene >>> Tables 2, 6, 9, 20, 21

dominance hypothesis: In hybrid breeding, dominant alleles of genes that should have stimulating
effects on >>> heterosis, while recessive ones should show inhibitory effects gene >>>
dominance >>> Figure 18

dominance-recessiveness relation: >>> dominant

dominance variance: That portion of the genetic variance attributable to dominant gene effects
stat >>> dominance

dominant: In diploid organisms, a gene that produces the same phenotypic character when its
alleles are present in a single dose (heterozygous) per nucleus, as it does in a double dose
(homozygous); a gene that is masked in the presence of its dominant allele in the heterozy-
gous state is said to be recessive to that dominant gene gene >>> dominance >>> Figures
6, 18 >>> Tables 6, 20, 21

dominant epistasis: One dominant factor A is epistatic of another factor B, or B is hypostatic to
A gene >>> Table 6

dominant marker: Any molecular marker that does not discriminate between the alleles of a gene
locus gene biot

dominant-negative mutation: A (heterozygous) dominant mutation on one allele blocking the
activity of wild-type protein still encoded by the normal allele causing a loss-of-function
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phenotype; the phenotype is indistinguishable from that of homozygous dominant muta-
tion gene

dominant species: The species with the greatest impact on both the biotic and abiotic components
of its community eco

donator: >>> donor

donor: An individual, line, population, or variety from whom pollen or genetic material is used for
transfer to another meth >>> Figure 51

donor parent: The parent from which one or a few genes are transferred to the recurrent parent in
backcross breeding meth

donor plant: The source plant used for propagation, crossing, etc., whether a simple individual, an
explant, graft, or cutting meth

dormancy: A resting condition with reduced metabolic rate found in non-germinating seeds and
non-growing buds; in cereals, it can be artificially broken (1) by pre-drying seeds at +35 to
+40°C for 5-7 d (with provision for circulation of the air); (2) by prechilling seeds at +10°C
for 5 days; after the pretreatment seeds are germinated on blotters moistened with 500 ppm
>>> gibberellic acid (GA3) for 7 d at +20°C (do not overwater the seeds), or (3) by heat
treatment (the grains should be at low moisture content of about 15% or lower) at +40°C
for 2-3 d; wheat dormancy is usually not expressed at low temperatures (<15°C) and does
not cause problems for October—November emergence; >>> abscisic acid (ABA) is a plant
hormone that also regulates seed dormancy and germination; seeds undergo changes in
both ABA content and sensitivity during seed development and germination in response
to internal and external cues; recent advances in functional genomics have revealed the
integral components involved in ABA metabolism (biosynthesis and catabolism) and per-
ception, the core signaling pathway, as well as the factors that trigger ABA-mediated tran-
scription; these allow for comparative studies to be conducted on seeds under different
environmental conditions and from different genetic backgrounds phys

dormant: >>> dormancy

dormant bud: >>> dormancy

dormant seeding: Sowing during late autumn or early winter after temperatures become too low
for seed germination to occur until the following spring meth agr

dormant spray: A pesticide applied to dormant, leafless plants to control insects and diseases phyt

dorsal: In general, upon or relating to the back or outer surface of an organ (abaxial); the side of
the caryopsis on which the embryo is situated bot >>> adaxial

dosage compensation: A genetic process that compensates for genes that exist in two doses in the
homozygous dominants, so that the heterozygotes produce the same amount of gene prod-
uct as the homozygotes gene >>> Table 36

dosage effect: The influence upon a phenotype of the number of times a genetic element is present
gene

dose effect: >>> dosage effect

dot-blot analysis: A variant of the >>> SOUTHERN transfer; different concentrations of >>>
RNA or >>> DNA may be determined; non-radioactive DNA will be denatured and with
different concentrations transferred to nitrocellulose filters; only small dots are transferred;
that DNA may hybridize with radioactively labeled probe; after autoradiography, the inten-
sity of blackness is used as a simple measure of DNA concentration or DNA homology
meth biot >>> Figure 48

double-blind (experiment): An experimental protocol whereby neither the experimental subjects
nor the administrators know whether a substance is being administered; double-blind pro-
tocols are used to eliminate bias meth stat

double cropping: The more or less contemporary growing of two crops on the same field; for
example, it might be to harvest a wheat crop by early summer and then plant maize or
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soybeans on that acreage for harvest in autumn; this practice is only possible in regions
with long growing seasons agr

double cross: A cross between two F1 hybrids; the method used for producing hybrid seed; four
different lines (A, B, C, D) are used; A X B = AB hybrid and C X D = CD hybrid; the
single-cross hybrids (AB and CD) are then crossed and the double-cross hybrid (ABCD)
seed is used for the commercial crop meth seed >>> Figures 31, 55

double-cross hybrids: Hybrids resulting from crossing two single cross hybrids seed >>> double
cross >>> Figures 22, 31, 55

double crossing-over: The situation in which two crossing-overs take place within a tetrad cyfo gene

double digestion: Cleavage of a DNA molecule with two different restriction enzymes biot >>>
Table 39

double dig: A method of digging a garden bed which involves removing the soil to the depth of one
spade blade and then digging down an equal distance, breaking up and mixing the soil hort

double ditelocentric: The phenomenon in which both arms of a certain chromosome are present as
telocentrics, and each telocentric with its homologue cyfo >>> Figure 37

double fertilization: The union of one sperm nucleus with the egg nucleus to form the diploid >>>
zygote and of the other sperm nucleus with the two polar nuclei to form a >>> triploid
endosperm nucleus; the male gametophyte, >>> pollen grain plus pollen tube, actually
contains three sperm nuclei, but one, the vegetative nucleus, degenerates once double fer-
tilization has been accomplished cyto >>> Figure 35

double flower: Flowers that have more than one row of petals; stamens and sometimes the pistils
are transformed into petals or sometimes the petals split to form several more; completely
double flowers have usually lost their reproductive organs and are therefore unable to pro-
duce seeds; these varieties of plants are bred to stay fresh longer than single flowers when
cut; commonly, plants do not show double flowers; they can only be formed when three
specific genes are simultaneously mutating; these genes are the main regulators for flower
formation; their DNA sequences are almost identical; by induced mutations and subse-
quent combination of those genes double flowers can be induced (e.g., in Arabidopsis) bot
gene hort

doubled haploid: A diploid plant, which results from spontaneous or induced chromosome dou-
bling of a haploid cell or plant, usually after anther or microspore culture by using different
means biot >>> Hordeum bulbosum procedure >>> Imperata cylindrica procedure >>>
Figures 17, 26, 58 >>> Table 7

doubled-haploid lines (DH lines): Homozygous lines derived from haploidization and dou-
bling again the chromosome number biot meth >>> doubled haploid (DH) method >>>
Hordeum bulbosum procedure >>> Imperata cylindrica procedure >>> Figures 17, 26,
58 >>> Table 7

doubled haploid (DH) method: A method used to speed up the production of homozygotes and
to decrease the population size for selection; in other words, generating haploid plants by
parthenogenesis or by anther culture followed by doubling of the number of their chromo-
somes (spontaneously or induced) biot meth >>> doubled-haploid lines (DH lines) >>>
Hordeum bulbosum procedure >>> Imperata cylindrica procedure >>> Figures 17, 26,
58 >>> Tables 7, 36

double helix: A structure of DNA consisting of two helices around a common axis chem gene

double heterozygote: An individual that is heterozygous at two loci under investigation gene

double hybrid: >>> double cross

double monoisosomic: The presence of two isochromosomes, one for each arm; it can derive from
a double monotelosomic individual cyto >>> Figure 37

double monotelosomic: The presence of two telocentrics, one for each arm cyfo

double mutant: An individual whose DNA has suffered from two independent mutations gene
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double potting: A method of providing leaf support to ornamental plants; the method involves
placing the pot inside a larger pot and filling around the inner pot with soil; done in this
manner, the outer pot will provide support to the leaves meth hort

double recessive: An individual that is homozygous for a recessive allele (e.g., aa), as opposed to
homozygous for a dominant allele (e.g., AA) gene

double reduction: The genetic outcome of chromatid segregation, as opposed to chromosome
segregation, whereby two sister-chromatid segments are included in the same meiotic
product cyto

double ridge: Describes the transition from the “vegetative” to the “floral” state in the shoot apex
of cereals, such as wheat or barley; growth of the leaf primordium (ridge) is suppressed and
the floral bud primordium (ridge) begins to grow out, giving a “double ridge” appearance
to the dissected shoot apex when viewed under the microscope; at this time the plant apex
no longer produces leaves but is “florally initiated” and only flower parts will subsequently
develop phys bot

double telotrisomic: The presence of two telocentrics, one for each arm of a missing whole chro-
mosome, but together with the complete homologue cyto >>> aneuploid >>> Figure 37

doubling time: The average time required to double the number of individuals of a population gene

dough quality: >>> “strong” flour

dough stage: One of the ripening stages when endosperm starts hardening, i.e., developmental
stage of plant in which seeds are nearly mature and of dough-like consistency; it is fol-
lowed by the >>> milk stage phys meth >>> Table 13

dough strength: >>> “strong” flour

down promoter mutations: Mutations that decrease the frequency of initiation of >>> transcrip-
tion; they lead to the production of less >>> mRNA than is the case in the non-mutated
state biot

downstream: A term used for description of the position of a DNA sequence within a DNA or
protein molecule; it means that the position of the sequence lies toward the direction of the
synthesis of a DNA or protein molecule gene

downy: Covered with soft hairs or down bot

downy mildew (of rape): The most common rapeseed disease (Peronospora parasitica); it causes
yellow discoloration of the upper leaf surface and whi