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Wheat rust  óCereal killersô'

https://www.cimmyt.org/news/tackling-wheat-rust-diseases-requires-108-million-a-year-study-shows/

15 million tons of wheat are lost yearly, resulting in a $3 billion loss.

Enough to bake Ḑ25.5 billion loaves of bread

425 million peoples annual bread consumption
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The three wheat rust fungi 

Yellow/Stripe rust 

Puccinia striiformis

f.sp.tritici/Pst

Black/Stem rust

Puccinia graminis f.sp.

tritici/Pgt

Brown/Leaf rust

Puccinia triticina

Yellow-orange
Temp. 2-15°C

Races: 

Warrior (PstS7)

Kranich (PstS8)

Orange-brown 

Temp. 15-22 °C
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Orange- red

Temp. 15-30°C

Races:

TTRTF

TKTTF

TKKTF

Orange- red

Temp. 15-30°C

Races:

TTRTF

TKTTF

TKKTF

Yellow-orange
Temp. 2-15°C

Races: 

Warrior (PstS7)

Kranich (PstS8)



Life cycle of Rust fungi (Cereal Killer) 

https://bengaluru.sciencegallery.com/phytopia/exhibits/plant-disease

BarberryWheat
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Common barberry removal Campaign (1918 to 1980) 

https://www.mnopedia.org/thing/barberry-eradication-program-1918-1980 6



Barberry eradication in Western Europe 
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Stripe Rust is spreading rapidly across the globe.

Paraguay

South America

Sweden, 
Denmark, 

Germany, UK, 
Austria

Europe

Ethiopia

Africa

Pakistan
Afghanistan

Asia

Australia

2012

PstS10
PstS13

PstS7
PstS10
PstS13

PstS16
PstS13

PstS16

PstS10
PstS13

Data collected from GRRC and RustWatch 9 
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European Union Farm to Fork strategy aims to reduce pesticide use and risk by 30% 

by 2030 

Agronomic practices Modern Fungicides Resistance breeding 

Source: Wikipedia and CIMMYT
20
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Wild relative to 

wheat 

Å Environmental friendly

Å Economical effective

Durable source

Biotic/abiotic

Rye chromosomes

1R

2R

3R 

4R

5R

6R

7R

Rye 

(Secale cereale) 
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Identifying 

new sources 

for stripe rust

resistance   

Characterization 

of stripe-rust 

resistance genes

Incorporating 

small rye 

chromatin

Combination 

of stripe rust 

and stem rust

VWheat-alien introgression lines

VWheat-rye introgression lines

V Physical mapping and developing 

KASP markers

V In wheat genome

V Adapted cultivar

Study Aim and Objectives 
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Wheat-alien introgression lines 
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VWheat-rye introgression lines i.e., 

SLU124, SLU126, SLU128 etc.

VWheat-Leymus racemouses 

introgression lines

VWheat-Leymus mollis introgression 

lines

V Wheat-Thinop yrum junceiforme

introgression lines 

Thinopyrum junceiforme

Leymus racemosus

Plant materials

14Prof. Arnulf Hans Merker (1945-2010)        



Materials and Methods 

VA set of winter and spring wheat-alien introgression lines

VAgronomic performances, diseases and pests screenings   

VAllelopathic Potential

VEnd-use quality analysis (Grain Samples for Micronutrients Concentration 

and Protein Composition)
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Results 

Vwheatïrye introgression lines highly resistant

VResistance towards the Hessian fly

VHigh levels of zinc and iron

VVery low cadmium concentrations

VLarge variation in bread-making quality

VImprove production, resistance and quality
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Rye chromosome (6R) for stripe 

rust resistance gene (YrSLU)

Source:https://bengaluru.sciencegallery.com/phytopia/exhibits/plant-disease 18



Wheatïrye 

introgression lines

Phenotype and 

Genotype analysis

Yellow/Stripe rust 

resistance genes  
SLU124, SLU126 (LINES)

4R, 5R and 6R 
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Line SLU126

20

KRANICH   UK94/519  DK66/02     Taj01a/10             ER02/03    DK11/09    DK71/93    AF87/12    DK09/11  SE100/09   TR34/11

30 Yr races 



Fluorescent in situ hybridization (FISH)
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The role of Ph (Ph1) locus

1 2 3 4 5 6 7

A

B

D

Ph1

(Sears, 1977)
Pairing homoeologous loci (Ph) 
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1 2 3 4 5 6 7

A

B

D

X

1 2 3 4 5 6 7
A

B

D

Induce Homoeologous Recombination Using CS ph1b Mutant  

CS ph1bmutant                          SLU126    4R 5R 6R
F1 x CS ph1b (BC1F1)

üIdentify recombinants

üYellow rust seedling resistance tests   PSTv-

14, PSTv-37,PSTv-40, PSTv-218 and PSTv-

221

üMolecular markers analysis for 4R, 5R, 6R 

rye chromosomes

BC1F2
BC1F3
BC1F4

BC2F1
BC2F2
BC2F3
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Yr seedling resistance tests in BC 1F1

Mix of PSTv14 and PSTv37 races

Parental Lines                                                        BC1F1

SLU126  CSph1b  CSA   SLU126 R        S                  S R         R
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Yr seedling resistance tests in BC1F4 and BC2F3 (Family N3-5)

XXX

Line 245 

BC1F3

Line 180

BC2F2

R R R R S  S R R 25

Line 180

BC2F3

Line 245 

BC1F4

S   S R    R R R R R


