
  

Project ‘Mobilising regional diversity’ 
 

Molecular diversity patterns observed in WCA sorghu m 
 
Sorghum [Sorghum bicolor (L.) Moench] is a staple cereal grain of semi-arid and sub-humid 
regions throughout sub-Saharan Africa and South Asia, especially in areas too dry for reliable 
maize production. As sorghum is largely self-pollinating, most of its genetic diversity is 
distributed between varieties rather than within varieties. Although genetic diversity of 
sorghum has been studied much more than that of pearl millet, the diversity available to 
sorghum breeding programs in WCA is not well understood or fully accessible. Traditional 
sorghum cultivars can be classified into five basic races: bicolor (B), caudatum (C), durra (D), 
guinea (G) and kafir (K), in addition to ten intermediate races based on spikelet and grain 
morphology (in all pair-wise combinations of basic races). However, studies based on 
molecular marker variation over the past 20 years show that within a given geographic region 
the degree of underlying genetic similarity between landrace varieties is often much less than 
spikelet and grain morphology differences would suggest. Further, within the same race there 
are often large genetic differences between accessions having distinctly different geographic 
origins. Better understanding of this genetic variation will improve efficiency of sorghum 
breeding programs in WCA. 
 
During the BMZ-funded project Mobilising Regional Diversity, relationships of 158 sorghum 
accessions from all over WCA were characterised using 33 simple sequence repeat (SSR) 
markers. For the past 15 years SSR markers have offered a good option for characterising 
sorghum genetic relationships that is not dependent upon the environment in which accessions 
are grown, thus reducing the time and cost required to assess these genetic relationships. After 
isolation of bulk DNA from a representative sample of seedlings of each accession (based on 
seed lots used for field characterisation studies), each DNA sample was characterised with 
these markers. A total of 282 marker variants were detected. Relationships of the sorghum 
accessions were then estimated based on differences in marker variants present for each pair 
of accessions. As the 33 SSR markers used in this study were a subset of those used in a 
parallel study of global sorghum variation, it was also possible to compare their genetic 
variation with that detected across a set of 380 accessions representative of wild, weedy and 
cultivated sorghum from around the world. 
 
The most similar pair of accessions in the present study were hybrid seed parent ‘ATx623’ and 
its maintainer line ‘BTx623’, which differed by 4 missing data points. The two least similar 
accessions were durra-caudatum ‘SSVMDSorg005’ from Nigeria and guinea-margeritiferum 
maintainer line ‘IS 23645B’ from Gambia. Graphical displays of the relationships between 
accessions were then produced. When combined with passport information, field 
characterisation information, and/or information on performance of crosses between 
accessions, these graphical displays can improve our understanding of the genetic 
relationships between the accessions and the opportunities for exploiting them in applied plant 
breeding. 
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Figure 1. Neighbour-joining tree based on variation detected using 33 SSR markers that shows 
geographic differentiation of 158 sorghum landraces, improved open-pollinated varieties and hybrid 
parental lines, mostly from WCA. Note relative positions of male-sterile seed parent ATx623, its 
maintainer BTx623 (reference genotype), and several diverse WCA sorghum accessions. 
 
Geographic differentiation 
Colour-coding a tree of marker-based relationships by geographic origins of the sorghum 
accessions revealed patterns of geographic differentiation (Fig. 1). Three major clusters were 
detected. The first had three major subclusters, the first of which was primarily composed of 
guinea race accessions from Burkina Faso (including ‘Kapelga’), Mali (including ‘CSM388’ 
and ‘Fambé’), and Senegal along with breeding products from ICRISAT-Mali (including 
‘Lata’) and a few durra-caudatum accessions from Nigeria. The second subcluster included 
accessions from Nigeria and Cameroon, while the third comprised guinea-caudatum breeding 
products from Mali (including ‘Kenikeje’). The second major cluster included a subcluster of 
caudatum and guinea-caudatum accessions, guinea accessions from Asia and Southern Africa, 
and from West Africa (predominantly the guinea-margeritiferum group), and late-maturing 
durra-caudatum and guinea-caudatumn accessions from Nigeria. The other two subclusters of 
this group included accessions from Nigeria, Cameroon, Mali and Niger, which were of 
diverse racial and maturity classes. The third and final major cluster comprised late-flowering 
photoperiod-sensitive durra-caudatum accessions from Nigeria. 
 
Merging results from this marker-based genetic diversity analysis of sorghums from WCA 
with those from the multi-location characterisation study and from the heterosis studies that 
were implemented in the course of this project will generate information that can only further 
improve the efficiency of sorghum breeding programs targeting this region. 
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