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Pre-breeding and use of genetic resources
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Part1 ¢ Contextand importance

A Globalinterconnected challenges

Direct Consequences
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Droughts

Affect Crop Production
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-

TN

Development Goals
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Food insecurity leads to
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Indirect Consequences
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7 Modern breeding narrowed genetic diversity

‘wide’ bottleneck
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7 Prebreeding as a way to bring new traits into elite lines.
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Identificationuseful
traits

Transferuseful traits
Genetic resources

A Adapted material with
Genebanks the new traits

Pre-breeding

Elite breeding lines

Crop improvement

Breeding
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Genetic resourceg what are they?

A Landraces
A Obsolete cultivars
A Wild relatives

A Advanced breeding lines

‘DW‘,)'

A Modern ailtivars
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100

A Wheat genomewide SNR: 97% of allelic diversity in

5 older varietiesdisappearedwithin sixdecadesof modern
_ breeding
f " :,\.i Sone Cselet al. (2021) Scientific Reports
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Without it, the same limited
breedinggene pool

Hslow innovation
vulnerablecrops
henvironmetalproblems

Pre-breeding recovestraits lost:
A diseaseresistance,

A tolerance todrought,

A tolerance toheat,

A nutritional improvements
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1. Identify a trait of interest.

2. Selectsource.

3. Characterize phenotyping and genotyping.

4. Crossesvith adapted material.
5. Backcrossin@nd selection with the desired trait.

6. Provideintermediate linesto breeders.

It takes approximatel$ to 10 yeardefore breeders use the material
T 0 dzii cricialQ &
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Traditionaltools

Qossingand selection

Histone Epigenetic factor
®~ =~ _—Histone trails

Toolsfor effective prebreeding

Modern tools

Marker-assisted selection ~__

Genomic selection

Highthroughput phenotyping

Geneediting

o i

logio(p)
=
A SO
s

R

( Z7 )+ Mapping

“\./_?/ =
Senome saqt‘aencs a’.‘d Consensus calllng*

Genetic resources Re-sequencing/ genotyping
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Trait phenotyping

Marker assisted selection Linkage mapping

Pool-seq (QTL-seq, MutMap) analysis

Genomic selection

Genomic estimated breeding values

Approaches

i
Genome wide association mapping

Alignment with
reference genome

:

HapMap




NN

.\ Student Training Course

2 2| Classicaland Modern Approachesin Crop Breeding

™"/ 22-26 September 2025, IFVCNS, Novi Sad, Serbia Cha”enges and opportunitie#

Challenges Opportunities

w Linkage drag w Climate changedemands stressresilient traits
w The long timelines w New genomic tools speed up progress
w LUmited funding and lower visibility w Shaingresources &expertise
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\ BREEDTEC

Why wh ds pre-breeding? L - W
y wheat needs pre-breeding” Tk S \
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A Wheat- 20% calories

A Threats pathogens, drought, heagtc.

A Changing consumer demanids

i

A Green Revolution breeding relied on a narrow genetic base?

A Prebreeding helps bring back many potentially useful traits
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>3500breadwheat accesio

Smallgrainscollectionat the IFVCNS

A4

H2700world collection(50 countrieg
H800core collection(30traits)
> 150durumwheat

> 50tritikale

> 700 winter + 480springbarley
> 4000ats
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U Qoss wild relativesandadapted wheat

U Backcrossnultiple generations " "
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Landrace$rom arid
regionswith deeproot,
earlyfloweringor other
adaptations

Case study: Abiotic stress tolerance

N

attolerancem

ppedin Sudanesdandraces

-| wereintroducedinto elite CIMMYTinesunder heat

\ stress without reducingyieldin normalconditions
Tadesseet al. (2019)
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Case studys: Grainquality

Whe.at Ash content TGW (g >28mm  2.825mm 2.522mm <22 mm
Cultivar (%) d.b.) (%) (%) (%) (%)
Belgrade 1 1.73+0.03° 34.26£1.46° 29.53x125" 58.40+0.72° 7.50+0.35%  4.27+0.85°
e 160£0.01°  32.15:141" 36.13:046" 49.63+160° 7.87:0.83°  6.03+0.64°
Crvenka

Crnozrna 1.65+0.03® 27314077  15.03£1.07%  59.53£0.65° 12.97£1.05° 12.53+0.06°
Crvenica 1.53+0.02" 27.88+1.24°  6.80+0.10°  60.3+0.75" 17.23+0.64° 15.27:0.91"
gfs‘:ﬁz"a 1.53£0.07™  32.01+1.89™ 35.17+0.65° 54.03£129° 5.80+0.61° 4.67+0.21°
Stara Banatka 1.49+0.04° 31.03+1.54™  24.60:0.10° 63.43£0.57"  7.10+0.10%  4.57+0.50°
Serbia 63 1.46+.0.06° 28.18+4.75"  3.1020.17°  49.97+1.77%  24.40+0.85" 22.23+1.00°

OldBanatka

A Ashcontent >1%darkflour

A Fe54.9 mg/kg d. b.

A Avg. daily bread portion ~
90% dailyFeintake

Rumska crvenka

A P 3503 mg/kg d. b.
A Zn34.40 mg/kg d. b.
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Zivance\et al. (2023food and FeedResearch
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Part 31 Utilization of oilseed genetics

Rapeseed Safflower Wild sunflower

Camelina Castor




