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INTRODUCTION 

•  The results indicate that few QTL are associated with basal root whorl number in common bean. 

•  The high proportion of variance explained by a single locus suggests that this trait can be used as a criterion for 
selection of genotypes with better performance in low phosphorus environments. 

Perform quantitative trait 
loci analysis of BRWN and 
basal root number in two 
populations of recombinant 
inbred lines of common 
bean derived from parents 
contrasting for BRWN. 

Plant root characteristics are of primary importance in 
determining the ability of a plant to acquire nutrients and 
water. Basal root whorl number (BRWN) has been 
associated with nutrient (especially phosphorus) uptake 
efficiency in common bean. Whorls are defined as 
distinct tiers of basal roots that emerge along the base of 
hypocotyls, ranging from 1 to 4 (rarely 5) whorls among 
bean cultivars. Each whorl  bears typically 3-4 roots. 

Phenotypic data on BRWN was obtained from the 
seedlings of the RILs 3 days after imbibition. QTL 
analysis was conducted using QTL Cartographer version 
2.0 for Windows. QTL for BRWN, basal root number, and 
their combined effects were identified with Composite 
Interval Mapping (CIM).  

 Preliminary results showed few QTL associated with these traits. We found that almost 25% of the variation for BRWN in DOR364 x 
G19833 and over 58% of the variation for BRWN in G2333 x G19839 RIL populations were controlled by a single locus. 

Figure 3. Preliminary results of QTL mapping of basal root whorl 
number of DOR364 x G19833 and G2333 x G19839 RIL 
populations of common bean. 

Table 1. QTL for BRWN and basal root number in the DOR364 x G19833 and 
G2333 x G19839 RIL populations.  Circled values highlight a highly significant 
QTL for BRWN found in both populations. 
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Whorl 2	
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Basal roots arise from 
distinct whorls	



Genotype A: 
3 whorls	



Genotype B: 
1 whorl	



Figure 1. Genotypes with 
1 whorl  and 3 whorls. 
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Figure 2. Root phenotyping 
of bean seedlings 3 days 
after imbibition with 0.5 mM 
of calcium sulfate at 28 oC. 

RESULTS 

CONCLUSION 
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