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In maize, a major QTL on bin 2.04 near csu133 has been described in the mapping population derived from Os420 x 
IABO78, two lines differing widely in the concentration of leaf ABA (L-ABA). At this QTL, Os420 and IABO78 carry 
the allele increasing (+) and decreasing (-) L-ABA, respectively. Previous work, has shown a strong effect of this QTL 
on root lodging, with the (+) allele provided by Os420 determining a lower root lodging. The cause-effect relationships 
between quantitatively inherited traits can be accurately investigated through the evaluation of congenic strains (e.g. 
NILs, BDL) sharing the same genetic background and differing only for the parental alleles at the target QTL affecting 
one of the traits in question.  Therefore, two pairs of (+/+) and (-/-) Os420 BDLs and two pairs of (+/+) and (-/-) 
IABO78 BDLs for the QTL on bin 2.04 were obtained by a marker assisted backcross programme. 
The objectives of this investigation were to investigate the effects of the QTL near csu133 on root architecture and to 
interpret the cause-effect relationships between L-ABA and root architecture. The four Os420 BDLs and the four 
IABO78 BDLs were grown in soil columns and analysed for root traits when plants were at mid-stem elongation. 
The QTL showed a significant effect on the root mass and the angle of insertion of brace roots, with the (+) allele 
characterized by a larger root mass and a wider angle of the brace roots. Based on these findings, we hypothesize that 
the primary action of the QTL is not on ABA concentration but on the architecture of roots and, consequently, their 
distribution in the soil layers, with the (+) allele provided by Os420 determining a shallower root development coupled 
with higher density in the superficial layer. Consequently, the (+) QTL allele, as compared to (-) allele, would provide a 
higher tolerance to root lodging and a higher concentration of ABA in the xylem sap, as a result of the greater quantity 
of shallow roots exposed to dehydration in the superficial soil layers; this, in turn, could account for the higher L-ABA 
of the (+) allele. A concurrent effect on root lodging resistance was also observed when the (Os420 × IABO78) F2 
population was divergently selected for L-ABA, with the high L-ABA population being less susceptible to root lodging 
than the low L-ABA population (Landi et al., 2001). In conclusion, our results validate the presence of a major QTL in 
maize on bin 2.04 near csu133 influencing root characteristics as previously evidenced by the different levels of 
susceptibility to root lodging and leaf ABA concentration. Such associated effects could be at least partly due to a 
pleiotropic effect primarily governing root characteristics. Based on the nearly isogenic material evaluated in this study, 
we have undertaken the fine mapping of this QTL. Such a fine mapping will be a crucial step to further verify the cause 
(i.e., linkage or pleiotropy) responsible for the effect of the QTL on the associated traits and will eventually allow us to 
positionally clone the gene/s underlying the QTL. 
 




