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Presentation of Sorghum
• 5th cereal in the world (43 M ha, 62 M T)
• Major stapel food and fodder crop
• Tropical and semi-tropical Africa and Asia
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Classification
Family : Poaceae
Subfamily: panicoïdeae
Tribe: andropogoneae (like sugarcane, maize….)
Genus: Sorghum

5 sections including Sorghum
3 crossing species

- S. halepense (tetraploide)
- S. propinquum (diploïd)
- S. bicolor (diploïd)

ssp. drumondii
ssp. arundinaceum
ssp. bicolor

5 races : bicolor
caudatum
durra
guinea
kaffir

10 intermediates

2n=2x=20
750 Mb
Highly self pollinated

] Wild, perennial

Cultivated, annual
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Selection of markers
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Selection of accessions
• 3393 accessions (including 10 “duplicates”, ie same 

germplasm number)
• x 43 SSR (provided by CIRAD and Icrisat, grouped into an 

access database) representing 145899 DP (diploid samples) 
scored, with 9307 missing data (6.4 %, thus 135592 DP)

• Due to some high level of missing data, 3365 accessions x 
41 SSR markers analysed (92 %)
– Including

• 8.6% breeding lines or advanced cultivars
• 89.4 % landraces
• 2 % wild samples

– 5 major races (B, C, D, G, K) and 10 intermediates
– 13 sub-continents
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Diversity Analysis
• 788 alleles

– Mean # alleles / Locus = 19.2 (range 2-39)
– Very high number of rare alleles

• 620 alleles below 5%
• 428 alleles below 1%

• Simple matching dissimilarity index (Darwin)
– NJ analysis 
– Factorial analysis
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Global analysis

Wild
Breeding lines
Landraces
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“Bicolor” are not structured
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“Kafir” forms one group

kafir



GCP/SP1/Sorghum/Diversity Analysis

“Dura” / 4 groups ….

dura
IND

EAsia

SAfrica

EAfrica

kafir
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…. congruent with “caudatum”

dura

EAsia

SAfrica

E+C+W Africa

kafir

caudatum
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“Guinea” are structured in 4 groups

W+C Africa

IND

Gm

S+E Africa
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Landraces/”pure” races

Kafir/SAfrica
G/ INDG/ W

Africa

Gm

G/ S+E
Africa

D / INDC/ E+CAfrica SAfrica D+C / 
EAsia

D / 
SAf

D / 
EAf



GCP/SP1/Sorghum/Diversity Analysis

1- Domestication in North-East Africa (origin), over 5000 years ago

2- Secundary domestications in South and West of Africa
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Landraces/”intermediates”

GC (342)
CD (321)
BC (146)
BD (112)

S Africa

IND + E Asia

E, W, C Africa
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Landraces/”intermediates”
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“Core-collection” ?
• Criteria ? 

– Genetic diversity
• Representation of all clusters
• Representation of intermediates (putative associations of alleles related 

to cluster structure)
• Representation of wild accessions (domestication event)
• Structure ? (spurious associations vs association to specific groups, 

multivariate)
• Representation of breeding lines ? 

– Geographic origin
• Adaptation to different E

– Different uses
• Suitable for different traits

– Comon kernel (=microcore) + satellite collections
– Previous phenotyping knowledge ?

• N ? Compatibility with phenotyping experiments ? 
• Only public accessions…. 
• Choice among 3100 accessions
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Genetic Diversity SSR Kit
• Allow to compare new genetic diversity 

assessments (enrich the large collection)
• Occasion to develop good laboratory practices
• Developped at Cirad (SP5 fellowship)

– Easy to use
– Easy to transfer (ie publicly available accessions)
– Very robust across labs and accessions
– Accurate sizes of the alleles (sequencing) and verification 

of repeat pattern
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Choice of markers
– 10 chromosomes
– Divided into 5 bins each (no concern on the physical size)
– Choice of 105 markers, tests
– Addition of new markers
– Experiments (sequencing of the alleles, easiness to 

score)
– 48 markers
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Choice of markers
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Choice of accessions
• Based on a first core-collection of 205 accessions 
• Choice of 48 accessions that represent the best the 

genetic diversity of the core-collection
• Choice of 10 accessions = controls
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Choice of accessions

205 accessions
among the 3365
accessions
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Choice of accessions

48 accessions
among the 205
accessions
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Choice of accessions

10 accessions
among the 48
Accessions

- large genetic diversity
- large range of alleles

possibly largest

Accession 
Number Accession Holder 

Geographic 
Origin 

Racial 
Characterisation Pool 

IS2807 Agropolis-Cirad ZWE C C1 
SSM1284 Agropolis-Cirad ZAR B C1 
SSM275 Agropolis-Cirad BFA Gma C1 
IS11119 Agropolis-Cirad ETH C C2 
IS12531 Agropolis-Cirad ETH B C2 
IS929 Agropolis-Cirad SDN D C2 
IS2156 Agropolis-Cirad NGA B C3 
IS7889 Agropolis-Cirad NGA Ggui C3 
SSM379 Agropolis-Cirad MLI G C3 
SSM546 Agropolis-Cirad NER D C3 
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Output
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Output
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