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Glossary and abbreviations

A
abiotic stress

Environmental factor limiting crop
yield not caused by a pest or di sease,
including drought, salinity, acidity,
aluminium toxicity, nutrient
deficiency, extreme temperature or
subme rgence; (antonym) biotic stre ss.

acce ssion
Sample of a c rop landrace or
cultivated var iety in a gene bank.

Agricultural Production System
Simulator

Computer module designed to model
complex cropping systems and their
manag ement.

agronomy
Science of land cultivation, soil
manag ement and crop production.

allele
One alte rnative form of a gene.

allele mining

Searching for valuable alleles in a
germplasm collection.

allelic imbalance a ssay

Testing the influence of factors such
as droug ht stress on the expression of
alleles.

amphidiploid
Plant der ive d from doubling the
chromosome number of an
interspecific first-generation hybr id.

anchor
Group of tightly linked SSR markers
that facilitates comparisons a cross
breeding popula tions of genes and
QTLs.

antiox idant

Compound that slows the rate of
oxidation reactions and the
formation of tissue- and DNA-
dama ging free radicals .

applied research
Scientific enquiry (usually
downstream) conducted with specific
objectives for its use; (antony m) basic
research.

APS IM

Agricultural Production System
Simulator.

APSRU
Agricultural Production Systems
Research Unit, which produces the
APSIM.

Arabidopsis

Genus of flowering plants one of
whose members, A. thaliana, i s used
in research as a m odel plant because
its small genome is ful ly sequenced
and easy to work with.

Arachis duranensis
Wild p eanut species thought to be a
parent of d omestica ted peanut.

Arachis hy pogaea
Domesticated peanut or g roundnut.

Arachis ipaensis
Wild p eanut species thought to be a
parent of d omestica ted peanut.

B
backcrossing

Breeding hybrid progeny with one of
its parents.

basic research
Scientific enquiry (usually upstream)
conducted to expand knowledge for
its own sake; (antonym) applied
research.

BC
Backcross.

Belenus
Component of the Generation
information platform that looks up
from domain models to conne ct with
viewers and analytica l software; C eltic
sun god and guardian of livestock .

benzothiadiazole
Synthetic plant activ ator.

BioCASE
Biological Collec tion Access Service
distributed data delivery mechanism.

BioClipse

Open source collaboration to be
launched by CIP, CIMMYT and IRRI in
2006 to enhance the utility of the
Eclipse framework and extend
accessible visualisation and analytical
tools to biologists.

bioinformatician
Bioinformatics specialist .

bioinformatics
Creation, colle ction, storage and
efficient use of data from genomics
and other areas of molecular biology.

BioMOBY

Client-serv er framework that allows
clients to place requests by data type
without knowing s pe cific databa ses.

biotechnology
Broa dly, the use of biolog ical systems,
living organisms or their d erivatives to
make or modify products or
processes for spe cific use; narrowly,
molecular biology technolog ies.

biotic stre ss

Crop or yield loss cause d by diseases
and (usually insect) pests.

blast
Fung al disease of rice that causes leaf
and panicle lesions.

broadc ast se eding
Spreading see d on the ground or
paddy surface , in contrast to labour-
intensive burying se ed or
transplanting rice se edling s.

broad-spe ctrum resistance

Ability to withstand attack from
multiple races of a pathogen or pe st.

brown plant hopper

Insect pest of rice.

C
central data re gistry

Gene ration facility for centrally
reg istering and distr ibuting data
resources held and curate d at the
original source site (and, where
necessary o n a stopgap basis , stored
centra lly in Gene ration databanks).

CERAASAAS –
Centre d’Etude Régional pour
l’Amélioration de l’Adaptation à la
Sécheresse (Regional Centre for
Studies on the Improvement of Plant
Adaptation to Droug ht), Senegal.

Ceres

Domain model implementation of
the Generation information platform;
Roman goddess of plants.

CGIAR
Consultative Group on International
Agricultural Research, parent
organization of the Generation
Challenge Programme.

challenge programme
Ongoing colla boration established
under a CGIAR initiative to bring
together a range of institutions, both
inside and outside the CGIAR, to
focus and coordinate agr icultural
research to address complex problems
of global or reg ional significance that
are highly like ly to re spond to thi s
approa ch.

chromosome
Discrete units of the genome found in
the nucleus of every plant and animal
cell.

chromosome re gion

Chromosome segment conta ining
genes of interest .

chromosome segment sub stitution line

Crossbred breeding lines with which
researchers can f ind genes of interest
by cre ating a library o f several
hundred introgression lines that
ideally contain the entire genome of a
donor.

CIAT
Centro Inte rnacional de Agricultura
Tropical (International Centre for
Tropical Ag riculture), a CGIAR centre
in Colombia.

CIMMYT
Centro Inte rnacional de
Mejoramiento de Maiz y Trigo
(International Maize and Wheat
Improvement C entre), a CGIAR centre
in Mexico.

CIP

Centro Inte rnacional de la Papa
(International Potato Centre), a
CGIAR centre in Peru.

CIRAD
Centre de coopération internationale
en re cherche agronomique pour l e
développement (French Ag ricul tural
Research Centre for International
Development), France.

CMTV

Comparative Map and Trait Viewer.
coding region

Protein-coding region of a g ene.

comparative genomics
Genomic investigations across species
that ta ke advanta ge of synteny and
co-linearity to predict the location of
a gene in the genome of one species
on the basis of its location in a related
model species.

Comparative Map and Trait Viewer
Computer module that allows users
to define ge netic data by numerous
parameters and retr iev e comparisons
viewed on so-called heat strips that
indicate by colour the degre e of
correlation.

core collection
Subset of gene bank accessions
deemed to be of particular interest in
genomics and/or plant bre eding.

CropWiki
Web serv er ca rry ing Generation
collaborative platforms.

CSIRO
Commonwealth S cientific and
Industrial Research Organization,
Australi a.

CSSL
Chromosome segment substitution
line.

CSSL F inder
Computer program that helps select
the be st se veral dozen CSSLs from a
library of hundre ds.



D
De me ter

Domain and Environment Model
Eng ineering and Terminology
(domain models interconne cting the
Generation information platform);
Gre ek goddess of agriculture.

DNA
Deoxyr ibonucleic acid, the chemi cal
basis for genes.

DNA nucleotide
Adenine (A), cy tosine (C), gua nine
(G) and thymine (T), the building
blocks of DNA a nd the letters of the
genetic code.

domain modelling
Extracting central concepts and
relationships in scientific data to
deve lop a common semantic and
formatting blueprint for connecting
different tools and databases without
losing information.

downstream research

Latter sta ges of the value chain of
research, where final products are
deve loped; (antonym) upstream
research.

downy mildew disease
Fungal disease that affec ts pearl
millet and other crops.

DREB/CBF
Dehydration response element-
binding protein/C-repeat binding
fa ctor, a transcription f actor rela ted
to the expression of drought, s alinity
and cold tolerance in plants.

dry weight

Measure of growth v igour ba sed on
the weight of the above-ground
parts of a plant when dried.

E
earhead

Panicle of f inger millet.

ecophy siology
Science of the structure and function
of organisms in their environment.

elite line
Phenotypically superior plant in a
bre eding prog ramme.

EMBRAPA

Empresa Brasileira de Pesquisa
Agropecuária (Brazilia n Ag ricultural
Research Corporation), Brazil.

expre ssed se que nc e tag
DNA se quence about 200 base pairs
long that is used to label a gene of
intere st.

F
false smut

Fungal disease of rice.
Future Harvest centres of the CGIAR

Fifteen research centres joined by
membership in the CGIAR: Africa
Rice Centre (WARDA) in Benin,
International Centre for Tropical
Agr iculture (CIAT) in Colombia ,
Centre for International F orestry

ge nome
Complete complement of
hereditary m aterial present in each
cell of an organism, which guides its
development and li fe processes.

Genomics R evolution
Sum of recent advances in
biote chnology, computing power
and telecommunications.

ge ographic information systems

Computer syste ms capable of
capturing, stor ing , analyzing and
displaying geographically referenced
information.

ge rmplasm
Individual, group or clone
representing a genotype, variety,
species or culture held in a
collection.

GIS

Geographic information systems.

H
heading

Onset of f lowering .
heterosis

Hybrid vigour.
HHB 67-2

New version of 1990-vintage pearl
millet v ariety HHB 67 that resists
downy mildew disease.

hoja blanca
Viral r ice disease (white leaf)
common in tropic al America.

homolog
Gene closely related to another gene
by constituent sequence, location
and/or de scent.

hybrid vigour
Tendenc y of a hybr id individual to
outperform its parents with respect
to one or several traits .

I
ICAR

Indian Council of Agricultura l
Research, India.

ICARDA

International Centre for Agricultural
Research in the Dry Areas, a CGIAR
centre in Syria.

ICRISAT

International Crops Research
Institute for the Semi-Arid Tropics, a
CGIAR centre in India.

indica
One of two main subspecies of
domesticated rice, g rown mainly in
the tropics.

intermediate bree ding
Developing breeding lines with
desirable traits not as cultivars for
release to farmers but for breeding
those traits into popular cultivars.

interspecific

Combining or between two or
more spe cies.

Research (CIFOR) in I ndone sia,
International M aize and Wheat
Improvement Centre (CIMMYT) in
Mexico, International Potato Centre
(CIP) in Peru, International Centre for
Agricultural Research in the Dry Are as
(ICARDA) in Syr ia , International Crops
Research Institute for the Semi-Arid
Tropics (ICRISAT) in India, International
Food Policy Research Institute (IFPRI) in
USA, Internationa l Institute of Tropical
Agriculture (IITA) in Nigeria,
International L ivestock Research
Institute (ILRI) in Kenya and Ethiopia,
International Pla nt Genetic Resources
Institute (IPGRI) in Italy, International
Rice Research Institute (IRRI) in
Philip pines, International Water
Management Institute (IWMI) in Sri
Lanka , World Agroforestry Centre
(ICRAF) in Kenya , and WorldFish Centre
in Malaysia.

G
GCPWiki

Generation collaborative web platform
for ca pturing and using knowledge, in
which contributions from scientists
result in the joint development of
protocols , standards and a record of
experiences that is unified and
comprehensive.

ge ne bank
Collection of ge netic material in the
form of seeds, tissues or reproductive
cells .

ge ne ex pression
Conv ersion of the genetic information
within a gene into an actual protein or
cell process that exerts the gene’s effect
on the phenotype of an organism.

ge ne mapping
Construc ting a genetic m ap either
loca lized around a gene or covering t he
genome or some intermediate portion
of it, or determining t he location of a
gene or genetic marker on a
chromosome.

ge ne tag
One of several different kinds of labels
used in mole cular genetics.

ge ne tic bottle neck
Passage of the ge netic h eritage of a
species through a generation with few
individuals and therefore little genetic
diversity, which limits diversity in
subsequent generations.

ge ne tic conservation

Preservation of div erse germplasm ex
situ  in gene banks and/or in situ  in
farmers’ fields or natural ha bitats.

ge ne tic diversity
Heritable var iation within and among
populations.

ge ne tic drag
Unintended transfer of undesirable
traits from a donor to the ba ckground
cultivar.

ge ne tic re sourc es
Genetic mater ial of ac tual or potential
value.

introgression line
Elite germplasm with introduced
exotic allele(s) or gene(s) that is
repeatedly backcrossed to eliminate
all donor genes e xce pt the desired
one(s).

IR29, IR64

Popular t ropical rice cultivars
developed at IRRI.

IRD

Institut de re cherche pour le
Développement (public research
institute for overseas development),
France.

IRMBN
International  Rice Molecular Bre eding
Network .

IRRI
International Rice Research Institute , a
CGIAR centre in the Philip pines.

J
japonica

One of two main subspecies of
domesticated rice, g rown mainly in
the temperate zone.

K
KARI

Kenya Agricultural Research Institute.
Kasalath

Traditiona l indica rice variety that
tolerate s phosphorus deficie ncy.

L
landrace

Mixture of locally adapted ge notypes
of an inbred crop.

LIMS
Laboratory information mana gement
system.

M
mainte nance bree ding

Ongoing introduction into a popular
cultivar of resistance traits against
emerging pests and diseases.

mandated crop
One of 22 crops on which Ge neration
conducts or will conduct rese arch.
The phase 1 crops a re barley, cassava,
chickpea , cowpea, common be an,
maize, Musa (banana and plantain),
potato, rice, sorghum and whe at. The
others are coconut, groundnut
(peanut), lentils , pear l millet , finger
millet , pigeonpea, soybean, sweet
potato, yam, grass forage and legume
forage.

marker
Sequence of DNA that is easily traced
and almost always associated with a
certain trait and so can be used to
mark a location on a chromosome
and increase the speed and efficiency
of genotyping and breeding .
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MDR
Multiple disease resistance.

me ristem
Plant t issue in which the cells are
c apable of active division and
di fferentiation into speciali zed tissues
such as shoots and roots.

me tabolite
Intermediate enzyme-produce d
biological compound.

microarray
L arge set of clone d DNA molecules
used to test a single biological sample
for a variety of attributes.

microsatellite
Pieces of a small DNA sequence
repeated typica lly 5-50 time s adjacent
to a specific gene and so marking that
g ene.

mini-core collection

M ore s elect ve rsion of a core
collec tion.

molecular biology
S cience entailing the study and
manipulation of gene tic processes at
the molecular level to make plant
bre eding fa ster and more precise.

N
NARS

National agr icultural research system.

NCGR
National Centre for Genome
Resources, USA.

NE RICA
New R ices for Afr ica produced by the
Africa Rice Centre, a CGIAR centre in
Benin.

NIAB
National Institute of Ag ricul tural
Biology, UK.

NIAS
National Institute of Ag robiological
S ciences, Japan.

Nipponbare
Popular japonica rice var iety.

O
O risis

C omponent of the Generation
information platform that looks
down from domain models to
conne ct with data sources; Egy ptian
g od of agriculture and the
underworld.

orphan crop
C rop that has be en largely neglected
by the research communi ty.

ortholog
Gene in model species common to
other spe cies.

Oryza g laberrima
C ultivated rice spe cies in Africa.

Oryza sativa
Species of most domesticated rice.

QTL
Quantitative trait locus.

QTL dissec tion
Using re combination breeding and
other genetics technique s to take
QTLs apart , identify specif ic genes
within them, and test them to
determine their functions.

QuCIM/QuL ine
Breeding module based on QuGene
and geare d to wheat.

QuGene
Software platform that allows
scientists to define gene effec ts and
build breeding modules to compare
breeding strategie s.

R
rainfed

Grown without irr ig ation and so
dependent on rainfall.

regulatory region
Pa rt of a gene that turns it on or off
and so is re sponsible for the
expression of the protein-coding
reg ion.

ric e stripe necrosis
Viral disease of rice .

S
SAG

Stress-associated gene.

Saltol
Rice gene on rice chromosome 1 that
confers salinity tolerance.

secondary gene pool
Gene tic diversity o f a set of spe cies
including those that can be wide-
crossed or hybridized only with
difficulty, for example crop species
and their wil d relatives.

she ath blight

Fung al rice disease.
SHN

SHINE, a gene first found in
Arabido psis that confers droug ht
resistance by reducing the density of
leaf pores and thereby limiting
moisture loss to the air.

silver bulle t
Straig htforward and infallible solution
to a persistent problem.

simple sequence repeat
Microsatellite sequence in a DNA
molecule that can be used as a
molecular marker in genetic maps.

SP4
Gene ration’s Subprogramme 4:
Gene tic Resources, Genomic and
Crop Information Systems, and
Bioinformatics

SSR

Simple sequence repeat.
stomata

Leaf pores.

P
Panthe on

Query tool in the Generation
information platform.

passport data
Basic identification of a germpla sm
sa mple, including its source location,
maturity class , height, genotype, etc.

pathway
Series of sequentially dependent
chemical rea ctions by which a t rait
becomes ful ly expressed.

phenoty pe

Outward appea rance or other visible
characteristics of an org anism
reflecting genotype interaction with
environment.

phenoty ping
Tracking the external, or visib le,
characteristics of an org anism.

Pokkali
Traditiona l rice cultiva r from India
that exhibits moderate salt tole rance.

pre-bre eding
Intermediate breeding .

primary ge ne pool
Gene tic var iety that exists in a single
biolog ical species, in which members
breed and cross easily, t heir genes
se gregating normally to c reate fertile
offspring .

promote r
Regulatory part of a g ene that is
responsib le for the expression of the
protein-coding region.

proof of concept
Abbreviated realization of a method
or idea demonstrating i ts feasibility.

protein-coding region
Pa rt of a gene that carries the code for
making the proteins that fuel plant
growth and f unctions.

public good

Benef it to society unlikely to arise
from private enterpr ise and made
available to all.

Pup1

Rice gene on chromosome 12 that
improves the plant’s uptake of the
essential nutrient phosphorus.

Q
qualitative trait

Trait such as pest or disea se resistance
that arise s from the effec t of one gene
or a few genes.

quantitative trait

Trait such as tolerance to such abiotic
stresses as salinity, acidity, aluminium
toxicity, nu trient de ficiency, extreme
temperatures, s ubmergence or
droug ht that ar ises throug h the
combined effects of severa l genes.

quantitative trait locus
Location on a chromosome where
allelic var iation is associate d with
var iation in a quantitative tra it .

Sub1
Rice gene on chromosome 9 that
confers submerge nce tolerance that
allows some rice plants to survive
completely underwater for up to 2
weeks.

synteny

Conservation of gene order among
related species.

T
tagged gene

Gene marked w ith one of sev eral
molecular markers.

template
Blank document with a clear ly defined
format and precise semantics and
ontology that meet a s et of minimum
requirements ag reed by the research
community.

tertiary gene pool

Gene tic diversity that encompasses
species for which hybridization
requires such extreme measures a s
embryo rescue, ovule culture or
grafting .

traditional plant breeding
Non-molecular breeding based on
achiev ing desirable phenotypes.

transgressive segre gation
Hybrid proge ny that display traits
more strongly than the trait ’s donor.

U
upstream research

Ear ly stages of the value chain of
research, where the focus in on ba sic
discover ies; (antony m) downstream
research.

UQ
University of Que ensland, Australia

V
value chain

Series in which different actors receive
intermediate products , improve them
or br ing them closer to completion,
and pass them on for further
improvement or completion.

varietal improvement
Modern breeding of crop cul tivars
with desirable ag ronomic traits such
as hig h yield and durability.

W
Wiki

Open source softwa re like that used
on the Wikipedia web encyclopedia,
or a website using that software (wiki
wiki means “quickly” in Hawaiia n).
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Consortium member institutions

Africa Rice Centre (WARDA), 01 B.P. 2031, Cotonou, Benin.
Tel: +229 21 35 01 88. Fax: +229 21 35 05 56. Website:
www.warda.cgiar.org

African Centre for Gene Technologies (ACGT), PO Box 75011,
Lynnwood Ridge, 0040 Pretoria, South Africa. Tel: +27 12 420
5498. Fax: +27 12 420 3890. Website: www.acgt.co.za

Agropolis, Avenue Agropolis F-34394 Montpellier Cedex 5,
France, Tel: +33 0467 047575. Website: www.agropolis.fr

Brazilian Agricultural Research Corporation (EMBRAPA),
Embrapa Sede, Parque Estacao Biologica, PqEB s/n Brasilia, DF
Brasil, CEP 70770-901. Tel: +55 (61) 3448-4433. Fax: +55 (61)
3347-1041. Website: www.embrapa.br

Centro de Investigación y de Estudios Avanzados (CINVESTAV),*
Apartado postal 14-740, 07000 México, D.F., México. Tel: +52
55 5061 3800. Website: www.cinvestav.mx

Chinese Academy of Agricultural Sciences (CAAS), Baishiqiao
Road 30, Beijing 100081, China. Tel: +86 10 68919474.
Fax: +86 10 62174060. Website: www.caas.net.cn

Cornell University, College of Agriculture and Life Sciences,
130 Biotechnology Building, Cornell University, Ithaca, NY
14853-2703, USA. Website: www.igd.cornell.edu

Indian Council on Agricultural Research (ICAR), Krishi Bhavan,
Dr. Rajendra Prasad Road, New Delhi 110 001, India.
Tel: +91 11-3382534. Fax: +91 11-3384773. Website:
www.icar.org.in

Institut National de la Recherche Agronomique (INRA),* Avenue
Ennasr Rabat, Maroc BP 415 RP, Morocco. Tel: +212 037 77 09
55. Fax: +212 037 77 00 49. Website: www.inra.org.ma

Instituto Agronomico per l’Oltremare (IAO), via Antonio Cocchi,
4-50131 Firenze, Italy. Tel: +39 055 50611. Fax: +39 055
5061333. Website: www.iao.florence.it

International Center for Tropical Agriculture (CIAT), Apartado
Aero 6731, Recta Palmira KM17, Cali, Colombia.
Tel: +57 2 445 00 00. Fax: +57 2 445 0073. Website:
www.ciat.cgiar.org

International Crops Research Institute for the Semi-Arid Tropics
(ICRISAT), Patancheru 502 324, Andrha Pradesh, India.
Tel: +91 40 30713071. Fax: +91 40 30713074. Website:
www.icrisat.org

International Institute for Tropical Agriculture (IITA), PMB 5320,
Ibadan, Oyo State, Nigeria. Tel: +234 2 241 2626. Fax: +234 2
241 2221. Website: www.iita.org

International Maize and Wheat Improvement Center
(CIMMYT), Apdo. Postal 6-641, 06600 México, D.F., México.
Tel: +52 (55) 5804-2004. Fax: +52 (55) 5804-7558. Website:
www.cimmyt.org

International Plant Genetic Resources Institute (IPGRI), Via dei
Tre Denari 472/a, 00057 Maccarese (Fiumicino) Rome, Italy.
Tel: +39 06 6118.1. Fax: +39 06 61979661. Website:
www.ipgri.cgiar.org

International Potato Center (CIP), Apartado Postal 1558, Lima
12, Peru, Tel: +51 1 349 6017. Fax: +51 1 317 5326. Website:
www.cipotato.org

International Rice Research Institute (IRRI), DAPO Box 7777,
Metro Manila, Philippines, Tel: +63 (2) 580-5600. Fax: +63
(2) 580-5699. Website: www.irri.org

International Center for Agricultural Research in the Dry Areas
(ICARDA), PO Box 5466, Aleppo, Syrian Arab Republic.
Tel: +96 3 21 2213433. Fax: +96 3 212213490. Website:
www.icarda.org

John Innes Centre, Norwich Research Park, Colney, Norwich,
NR4 7UH, United Kingdom. Tel: +44 (0) 1603 450000.
Fax: +44 (0)1603 450045. Website: www.jic.ac.uk

National Center for Genetic Engineering and Biotechnology
(BIOTEC),* 113 Thailand Science Park, Phahonyothin Road,
Klong 1, Klong Luang, Pathumthani 12120, Thailand.
Tel: +66 (2) 564 6700. Fax: +66 (2) 564 6701-5. Website:
www.biotec.or.th

National Institute of Agrobiological Sciences (NIAS)
2-1-2 Kannondai, Tsukuba, Ibaraki 305-8602, Japan.
Tel: +81-29(838)7406. Fax: +81-29(838)7408. Website:
www.nias.affrc.go.jp/index_e.html

Wageningen University and Research Centre (WUR), PO Box
9101, 6700 HB Wageningen, The Netherlands. Tel: +31 (0)
317 477 477. Fax: +31 (0) 317 48 48 84. Website: www.wur.nl

* provisional member




