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Abstracts

12 - Plant Nutrition

P12.1

The characterization of durum wheat adaptive
responses to different Fe availability highlights an
optimum Fe requirement threshold

S. Celletti', Y. Pii?, T. Mimmo?, S. Cesco?, S. Astolfi!

'DAFNE, University of Tuscia, via S. C. de Lellis, Viterbo, Italy,
’Faculty of Science and Technology, Free University of Bozen-Bolzano,
Bolzano, Italy

Durum wheat, as Strategy II plant, copes with iron (Fe) deficiency
by increasing the secretion of phytosiderophores (PS). Sulfate
assimilatory pathway is known to be induced upon Fe deprivation in
several grasses, such as maize, barley and wheat, most likely because
PS are produced from nicotianamine, whose precursor is methionine.
The physiological plant response - in terms of plant ionome, PS release,
thiol content and S pathway-related enzymes - induced by decreasing Fe
availability by degrees (from 75 to 0 uM) allowed the identification of
three specific limit Fe concentrations: 75 uM, 25 uM and 0 uM Fe, i.e.
the complete Fe starvation. At each limit, plants begin to induce different
and specific adaptive responses to improve Fe acquisition or to reduce
the damage resulting from limited Fe availability. The identification
of the Fe availability level below which durum wheat plants start an
expensive metabolic reorganization of S and several other elements,
could be of benefit not only for an effective cultivation of the crop but
also for the grain quality.

P12.2
Nitrogen assimilation , yield productivity and

quality in mycorrhized tomato plants

C. Di Martino', G. Palumbo', E. Di lorio, P. Di Santo!, A. Fuggi?
'Dept of Agricultural, Environmental and Food Science * University of
Molise, *Department of Environmental, Biological and Pharmaceutical
Science and Technologies Second University Naples

The effects of root colonization by arbuscular mycorrhizal (AM) of
mix fungus Glomus mosseae and Glomus intraradices, on nitrogen
metabolism, fruit yield and environmental sustainability were studied
in field-grown tomato plants by drip irrigation and exposed to limiting
P soil content 5 pg/gDW (basal soil) with nitrate fertilization (40 pg/
gDW), after greenhouse germination. At 140 days after sowing, in the
harvesting fruit stage mycorrhizal plants (M) had significantly higher
mineral nutrient, organic nitrogen and phosphate compounds in both
roots and leaves compared to no mycorrhizal plants (NM). In this contest
the enzyme activity as NR and GS involved in nitrogen metabolism
was tested in root as in leaf. AM inoculation also significantly increased
growth and productivity parameters. The fruit yields of M plants were
higher than NM plants by 40% and containing significantly higher
quantities of licopene, carotene, mineral nutrients and total amino acids.
, than NM plants, suggesting that mycorrhizal colonization affects host
plant nutritional status, and growth under P limitant field conditions
and modified reproductive behaviour, fruit production and quality.
We thank the University of Molise and the Microspore S.p.A. for their
support.

P12.3

Lupinus albus (L.) plants use common mechanisms
to overcome either iron (Fe) or phosphorus (P)
deficiencies

S. Venuti, L. Zanin, N. Tomasi, F. Maroni, M. Morgante, R. Pinton
University of Udine, via delle Scienze 206, 33100 Udine, Italy

White lupin (Lupinus albus L.) has developed a highly efficient
strategy to acquire sparingly soluble nutrients, like P and Fe, from
soils. This strategy is based on modification of the root architecture
with the formation of cluster roots that are able to release large
amounts of exudates in a small volume of soil. The aim of this
work was to unravel the mechanisms involved in these processes
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via the combination of RNAseq and physiological approaches.
In comparison to control roots (+Fe, +P), about 5500 or 2000
genes were modulated in cluster roots of Fe- or P-deficient plants,
respectively; more than 1000 genes were commonly modulated. Most
of the known genes coding for mechanisms involved in either Fe
or P acquisition were upregulated by Fe as well as by P deficiency.
Thereciprocalactivationof Feand Pacquisitionsystems wasalsoconfirmed
by uptake and mobilization assays using labelled *°Fe and *?P sources.
In conclusion, white lupin plants activate both P and Fe acquisition
mechanisms contributing to the overall nutrient efficiency of white lupin
plants; this behavior would reflect an adaptation to low pH soils, where
Fe and P co-precipitate.

P12.4

Diatom response to variations in nitrogen
availability

A. Rogato'*", A. Amato?, D. Iudicone?, L. Taddei?, A. Falciatore’, M.
Chiurazzi', M. I. Ferrante?, M. Ribera d’Alcala®

!Institute of Biosciences and BioResources, CNR, Via P. Castellino 111,
80131 Naples, Italy, *Stazione Zoologica Anton Dohrn, Department of
Integrative Marine Ecology, Villa Comunale 1, 80121 Naples, Italy,
3Sorbonne Universités, UPMC, Institut de Biologie Paris-Seine, CNRS,
Laboratoire de Biologie Computationnelle et Quantitative, 15 rue de
I’Ecole de M.decine, 75006 Paris, France

Nutrient concentrations, in particular Nitrogen (N), in the ocean show
significant temporal and spatial variability, which affects growth and
distribution of phytoplankton. Diatoms are unicellular microalgae
constituting one of the most important phytoplankton groups in the
ocean, their adaptive capacity suggests that they have sophisticated
mechanisms to perceive and respond to environmental variations.
The molecular mechanisms that allow diatoms to efficiently cope
with N availability remain largely unknown. Our analysis of available
genomic and transcriptomic data shows that, the presence of multiple
NH4+(AMT) and NO3—(NRT2s/NPFs) transporter genes, differentially
regulated, is a conserved feature of diatom species living in different
ecological niches and we refined the analysis with a phylogenetic
assessment (Rogato et al, 2015). In addition, we found that N limitation
influence the expression of the light-harvesting protein family LHCXSs,
potential markers for evaluating the effects of N deficiencies (Taddei
et al, 2016). These preliminary studies provide a springboard to shed
light on the evolutionary advantage of these N transporters and on the N
metabolism in diatoms.

P12.5
Action of protein hydrolysates on maize seedlings

roots: a genome-wide transcriptional analysis

C. Santi', A. Zamboni', Y. Pii?, Z. Varanini', T. Pandolfini'
!Department of Biotechnology, University of Verona, 37134, Verona,
Italy, *Faculty of Science and Technology (FaST), Free University of
Bozen, Bolzano, 39100, Bolzano, Italy

Protein hydrolysates are plant growth-promoting products that contain
a mixture of peptides and free amino acids derived from the hydrolysis
of plant and animal sources, but also from industrial and agricultural
residues. Free amino acids have several beneficial effects, but the role
played by short chain peptides could also be relevant. The aim of this
work is to study the effects and the mechanism of action of a protein
hydrolysate produced by SICIT 2000 S.P.A. on maize roots compared
with the effects produced by either free amino acids mixture or inorganic
nitrogen. The protein hydrolysate was highly effective in promoting
root growth and increasing the concentration of micronutrients. The
total surface area of the lateral roots was approximately 1.5 and 7 times
higher in seedlings treated with the protein hydrolysate as compared with
seedlings treated with the same total N supplied as either free amino acids
or inorganic N, respectively. The genome-wide transcriptional analysis
allowed to highlight global changes in gene transcription produced
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