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PLANT BREEDING IS THE SOLE DELIVERY
MECHANISM FOR IMPROVED CEREALS

exotic lines mutagenesis
transgenesis

NEW SOURCES
OF VARIATION

cross with adapted
lines and select

the best

IMPROVED CULTIVARS

TOOLS TO 
FACILITATE
SELECTION

HEALTH BENEFITS agronomic
performance

MODULE 2

wild relatives

milling, baking, 
food processing



MODULE 2
Crop improvement and biotechnology tool kit

WP 2.1
identify 
natural 

variation
“diversity 
Screen”

WP 2.2
generate 

new 
variation

WP 2.3
develop “omics” 

technologies

WP 2.4
biotechnology 

toolkit

IMPROVED 
VARIETIES



The HEALTHGRAIN diversity screen

Grow 150 wheats and 50 
other cereals in Hungary in 
2005

Select 26 wheats and five ryes
based on differences in 
composition

Grow in Hungary in 2005-6
Grow on four sites in 2006-7
UK, France, Hungary and 
Poland

Determine compositions of 
phytochemicals and fibre 
components

*
*

*
*



MODULE 2
Cereal lines grown at Martonvasar in 2005

Winter wheat             130

Spring wheat             20

Durum wheat 10 

Barley 12 

Rye 17 

Oat 7 

Spelt 9 

T. monococcum 5 

T. dicoccum 5 

 FLAMURA-85
 GLORIA

 MV-PALOTAS
 UKRAINKA

 RED-RIVER
 LONA

 PLAINSMAN-
 KARL-92

 OBRIY
 ALBATROS-O

 KRASNODARS
 NAP-HAL

 SADOVO-1
 MOMTCHIL

 SKOROSPELK
 CARMEN

 GK-TISZATA
 JUBILEJNAJ

 ILJICSOVKA
 SPARTANKA

 BALKAN
 QUALITAL

 POBEDA
 SOISSONS

 HANA
 NS-RANA-1

 LIBELLULA
 LASTA

 SAGITTARIO
 BILANCIA

 RAVENNA
 SAN-PASTOR

 YUMAI-34
 GRANBEL

 PRODUTTORE
 BARANJKA

 RUSALKA
 SAVA

 GENE
 CARDINAL

 PAN
 KUKRI

 PASTOR
 BLASCO

 MIETI
 MANITAL

 AUTONOMIA
 VONA

 MILLENNIUM
 SCOUT66

 ALLIANCE
 RED-FIFE

 KIRAC66
 FERTODI-29

 FLEISCHMAN
 BANKUTI-12

 ARTHUR-71
 FREDRICK

 SULTAN95
 KIRKPINAR-

 ATAY-85
 KOTUKU

 SPY
 OBERKULMER

 ROUQUIN
 RESSAC

 FRANCKENKO
 ATLAS-66

 PALESIO
 RENAN

 NOMADE
 ISENGRAIN
 MEXIQUE-50

 COURTOT
 SARATOV-29

 CHINESE-SP
 SUMAI-3

 KEY
 BLUE/AG

 JANZ
 CHARA

 SUNSTAR
 GEREK-79

 TAM200
 THATCHER

 MANITOBA
 GLENLEA

 KLEIN-ESTR
 BUCK-CATRI

 ORNICAR
 RECITAL

 TALDOR
 DEKAN
 CUBUS

 KANZLER
 HERZOG

 MARTONVASA
 LYNX

 MALACCA
 GALAHAD
 CLAIRE

 GUARNI
 CADENZA

 SPARK
 MOULIN

 CAPHORN
 HEREWARD

 MILAN
 VALORIS
 AVALON

 TREMIE
 RIALTO

 CAMPARI
 ALBA

 DISPONENT
 ELLVIS

 AKTEUR
 MONOPOL

 TAMARO
 CAMP-REMY

 CF99075
 SEU-SEUN-2

 APACHE
 CF99007
 CF99105

 CF99102
 TOMMI

 ESTICA
 MARIS-HUNT

 RIBAND
 KORWETA

 THESEE
 BISCAY

 MAGDALENA-
 AZTECA67

 BLE-DES-DO
 ARINA

 CAPO
 B16

 MV-SUBA
 FUNDULEA-2
 SU321

 CATBIRD
 GERONIMO

 AURORA
 ZVEZDA

 STEPHENS
 AUGUSTA

 ETOILE-DE-
 AMADEUS

 ALABASSKAJ
 BEGRA

 BEZOSTAJA-
 PROBSTDORF
 AGRON

 MV-EMESE

Relationships
of wheat 

lines 
determined

by molecular 
marker 
(DaRT) 

analysis



ALKYLRESORCINOLS
GC-MS

SLU  Uppsala

FOLATE, BETAINE,
CHOLINE
Microbiological/HP
LC
NMR

Helsinki
Rothamsted

Phytochemicals

STARCH
enzymatic/Megazyme

Tuscia/IHAR

STEROLS/TOCOLS
GC-MS
LC-MS

Helsinki

PHENOLIC ACIDS
LC-MS

Rothamsted

FIBRE
AX – total WE/WU
β-glucan

GC
enzymatic/Megazyme
xylanase
Fingerprinting

Leuven/INRA/IHAR



WP2.2 Developing new sources of variation

introgression of 
mutant genes 

from exotic lines

screen mutant 
population for 

variation at gene 
level

use RNAi
supression/ 

overexpression in 
transgenics to 

confirm function

Variation in 
composition 

and 
properties 
of starch

Identify 
gene 

targets for 
fibre 

synthesis

resistant starch high fibre
improved fibre 

function



WP2.2 Developing “omics technologies

metabolomics genomics proteomics

High throughput analyses, molecular and biochemical markers



WP2.3/2.4 Exploiting variation

Establishing a tool kit

NIR 
spectroscopy Biochemical 

kits
molecular 
markers

high 
throughput 

metbolomics

researchers grain 
industry

plant 
breeders
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