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contribution of KW to yield improvements. Knowledge of 
the progress of KW in breeding improvement becomes even 
more relevant in light of the existing trade-off between the 
two yield components, in which KW is often compensated 
by an adjustment in KN (Sadras, 2007; Gambín and Borrás, 
2010
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were signi�cantly a�ected by planting density and nitrogen 
levels (
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kernel−1 d−1. Instead, the duration of kernel filling showed 
evidence of a steady genetic gain, with a linear rate of 0.06 d 
year−1 (Fig. 4D). These results demonstrate that, for the past 
four decades, KW genetic gain has been predominantly driven 

by improvements in kernel-filling duration (48% of KW var-
iation, Fig. 5A, B).

The duration of the lag phase has remained constant during 
the past century of maize breeding improvement (Fig. 4E). The 

Fig. 3. 
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