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ROOT SYSTEM ARCHITECTURE IN ITALIAN MAIZE INBRED LINES: TOWARD
APPLICATIONS IN BREEDING PROGRAMS
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Identifying genotypes with efficient Root System Architecture (RSA) and
resilient to drought and heat stresses could mitigate the negative effects
of climate change and contribute to adapt to new hostile environments.
Preliminary investigations showed a vast genetic and phenotypic variability
in root traits among elite cultivars and germplasm populations that could
be used as source of useful alleles for stress tolerance.  The goal of this
study is to define phenotypic and genomic selection criteria to discover
drought tolerant root ideotypes through a deep evaluation of root traits.

A panel of 340 inbred lines adapted to Northern Italy climates, 90 derived
from open pollinated populations maintained by local farmers before 1950s
(GRM) and 250 elite inbred lines (ELT) selected in the last 25 years within
the CREA breeding programs were evaluated for root traits in rhizotrons
under control condition. Through a multitrait linear phenotypic selection
index (LPSI) we selected 32 inbred lines with deep-like or shallow-like
RSA. The same lines were also evaluated in field condition through a
shovelomics-based root  phenotyping protocol. Genome-wide association study
(GWAS) was performed based on 20,397 GBS polymorphic SNPs. The results
showed substantial variation for root traits, with medium-high
heritabilities. No major QTL were identified, thus suggesting a complex
control of the traits. As applied output, this study may contribute to the
setting of selection criteria to identify hybrid combinations with improved



root efficiency and stress tolerance.
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