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Part 1ςContext and importance

ÅGlobal interconnected challenges



¶ Modern breeding narrowed genetic diversity

https://openpress.wheatoncollege.edu/

Context and importance



¶ Pre-breeding as a way to bring new traits into elite lines.

Context and importance



Definition of pre-breeding
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Genetic resources ςwhat are they?

Å Landraces

Å Obsolete cultivars

ÅWild relatives 

Å Advanced breeding lines

Å Modern cultivars



ÅWheat genome-wide SNPs: 97% of allelic diversity in
older varietiesdisappearedwithin sixdecadesof modern
breeding!

Csehet al. (2021) Scientific Reports

Why we needpre-breeding?

Pre-breeding recovers traits lost:
Å disease resistance, 
Å tolerance to drought,
Å tolerance to heat, 
Å nutritional improvements.

Without it, the same limited 
breedinggene pool
Ҧslow innovation 
Ҧvulnerablecrops
Ҧenvironmetal problems



1. Identify a trait of interest.

2. Select source.

3. Characterize- phenotyping and genotyping.

4. Crosseswith adapted material.

5. Backcrossingand selection with the desired trait.

6. Provide intermediate lines to breeders.

The pre-breeding process 

It takes approximately5 to 10 years before breeders use the material 
τōǳǘ ƛǘΩǎ crucial!



Modern tools

Marker-assisted selection 

Genomic selection 

High-throughput phenotyping 

Tools for effective pre-breeding

Traditional tools

Crossingand selection 

Geneediting



Challenges and opportunities 

Challenges Opportunities

ω Linkage drag ω Climate change demandsstress-resilient traits

ω The long timelines ω New genomic tools speed up progress

ω Limited funding and lower visibility ω Sharingresources &expertise



Why wheat needs pre-breeding?

ÅWheat - 20% calories 

Å Threats: pathogens, drought, heat,etc.

Å Changing consumer demands!

Å Green Revolution- breeding relied on a narrow genetic base.

Å Pre-breeding helps bring back many potentially useful traits.

Part 2ςWheat Examples 



Smallgrainscollectionat the IFVCNS 

> 3500 breadwheataccessions
Ҧ 2700 world collection(50 countries)
Ҧ 800 corecollection(30 traits)

> 150 durumwheat
> 50 tritikale
> 700winter + 480 springbarley
> 400 oats



1. Yrgenes for yellow rust resistance from Triticumdicoccoides

2. Lrgenes for leaf rust resistance Aegilopstauschii

2. Aegilopstauschii1. Triticumdicoccoides

ü Cross wild relatives andadapted wheat

ü Backcrossmultiple generations 

Case study 1: Rust resistance 



Case study 2: Abiotic stress tolerance

Landracesfrom arid
regionswith deeproot, 
earlyfloweringor other
adaptations.

QTLsfor heat tolerancemappedin Sudaneselandraces
were introducedinto elite CIMMYT linesunderheat
stress, without reducingyield in normalconditions.

Tadesseet al. (2019) CropScience



Case study 3: Grainquality

Zivancevet al. (2023) Foodand FeedResearch

OldBanatka
Å Ashcontent >1% darkflour
Å Fe54.9 mg/kg d. b.
Å Avg. daily bread portion ~

90% dailyFeintake

Rumska crvenka
Å P 3503 mg/kg d. b.
Å Zn34.40 mg/kg d. b. 



Part 3 ïUtilization of oilseed genetics

Rapeseed Safflower Wild sunflower

Camelina Castor Mary thistle


