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Phosphorus (P) is an essential nutrientto plants and is acquired as inorganic phosphate fromthe
thizospheresolution. P is one of the least available nutrients particularly in highly weathered, tropicalsoils,
limiting substantially plantgrowth. Our work aimed to studyroottraits involved with P acquisition
efficiency and to identify and validate maize and sorghumhomologs to Phosphorus Starvation Tolerance 1
(PSTOLL1), a gene responsible for enhanced early root growth, P uptake and grain yield in rice. Association
mapping was undertaken in two sorghumassociation panels phenotyped for P uptake, rootsystem
morphology andarchitecture in hydroponics and grain yield and biomass accumulation under low-P
conditions. SbPSTOLI alleles reducingrootdiameter were associated with enhanced P uptake under low P
in hydroponics, whereas other alleles increasingroot surface area also increase grain yield in low-P soil.
SbPSTOLI genes colocalized with QTLs fortraits underlyingrootmorphology and dry weight
accumulationunder low P-soil. Formaize, two multiple intervalmodels were used to map QTLs related to
root traits, biomass accumulationand P contentin a maize RIL population cultivated in nutrient solution.
Multiple interval mapping models forsingle and multiple traits were combined andrevealed 13 genomic
regions significantly associated with the targettraits in a complementary way. Some ofthese quantitative
trait loci (QTLs) were coincident with QTLs forroot morphology traits and grain yield previously mapped,
whereas others harbored ZmPSTOLI candidate genes. OsPstoll and its maize and sorghumhomologs were
cloned in the pMCGI1005 vector and tobacco Petit havana plants were genetically transformed via
Agrobacteriumtumefaciens. Several events presented one copy ofthe transgene and thosethatalso showed
high transgene expression were selected for phenotypic evaluationunder low P conditions. The transgenic
plants, T1and T2 generations, were grown for~60days in %> MS mediumwith low P under controlled
conditions. When compared with the control, plants transformed with pMCG1005 (empty vector) the
PSTOLI1 transgenic plants presented higher vegetative growthandroot surface area under low P. Our
results indicated that PSTOL1 homologs havea similar role as o0sPSTOLI1 gene in rice plants and have
potential to enhance P acquisition and yield in different species.
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SESSION 6 — INTERACTIONS WITH THE ENVIRONMENT

Chair: Natalia de Leon Talks 16-21. Pages 39-44.
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Enhancing phosphorus efficiency in maize and sorghum

Laurie Maistriaux, Université catholique de Louvain [T17]

Regulation of aquaporin expression in maize: proximal and distal
eQTLs

Justin Blancon, BIOGEMMA [T18]
Innovative and high-throughput field phenotyping method provides leaf
traits for breeding of drought tolerance - From Leaf Area Index
dynamics to its physiological components

Joerg Degenhardt, Martin Luther University Halle [T19]
Characterization of biosynthetic pathways and regulatory elements for
the production of the volatile homoterpenes DMNT and TMTT in Zea
mays

Marcel Bucher, University of Cologne [T20]
Mycorrhizal phosphate uptake affects maize root-associated
microbiota

Katherine Murphy, University of California - Davis [T21]
Discovery of dolabralexins, previously unrecognized terpenoid defense
compounds in maize (Zea mays).
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Predicting across the central dogma of molecular biology: DNA to
mRNA abundance
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RNA-Seq
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The regulatory landscape of developing maize inflorescences: linking
phenotypic variation to the functional non-coding genome



