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Genes for Plant Abiotic Stress; Contents; Contributors; Preface; Section
1: Genetic Determinants of Plant Adaptation under Water Stress; 1:
Genetic Determinants of Stomatal Function; Introduction; Arabidopsis
as a Model System; How Do Stomates Sense Drought Stress?; Signaling
Events inside Guard Cells in Response to Drought; Cell Signaling
Mutants with Altered Stomatal Responses; Transcriptional Regulation in
Stomatal Drought Response; Summary; References; 2: Pathways and
Genetic Determinants for Cell Wall-Based Osmotic Stress Tolerance in
the Arabidopsis thaliana Root System; Introduction

Genes That Affect the Cell Wall and Plant Stress ToleranceGenes and
Proteins in Cellulose Biosynthesis; Pathways Involved in N-glycosylation
and N-glycan Modifications; Dolichol Biosynthesis; Sugar-nucleotide
Biosynthesis; Assembly of Core Oligosaccharide;
Oligosaccharyltransferase; Processing of Core Oligosaccharides in the
ER; Unfolded Protein Response and Osmotic Stress Signaling; N-glycan
Re-glycosylation and ER-associated Protein Degradation; N-glycan
Modification in the Golgi Apparatus; Ascorbate as an Interface between
the N-glycosylation Pathway and Oxidative Stress Response
Biosynthesis of GPI AnchorMicrotubules; Conclusion; References; 3:
Transcription and Signaling Factors in the Drought Response
Regulatory Network; Introduction; Drought Stress Perception; Systems
Biology Approaches; Transcriptomic Studies of Drought Stress; The
DREB/CBF Regulon; ABA Signaling; Reactive Oxygen Signaling;
Integration of Stress Regulatory Networks; Assembling the Known
Pathways and Expanding Using Gene Expression Networks' Predicted
Protein Interactions; Acknowledgments; References; Section 2: Genes
for Crop Adaptation to Poor Soil

4: Genetic Determinants of Salinity Tolerance in Crop
PlantsIntroduction; Salinity Tolerance; Conclusion; References; 5:
Unraveling the Mechanisms Underlying Aluminum-dependent Root
Growth Inhibition; Introduction; Mechanisms of Aluminum Toxicity;
Aluminum Resistance Mechanisms; Aluminum Tolerance Mechanisms;
Arabidopsis as a Model System for Aluminum Resistance, Tolerance,
and Toxicity; Aluminum-sensitive Arabidopsis Mutants; The Role of
ALS3 in Al Tolerance; ALS1 Encodes a Half-type ABC Transporter
Required for Aluminum Tolerance

Other Arabidopsis Factors Required for Aluminum
Resistance/Toleranceldentification of Aluminum-tolerant Mutants in
Arabidopsis; The Nature of the altl Mutations; Conclusions; References;
6: Genetic Determinants of Phosphate Use Effciency in Crops;
Introduction; Why Improve Crop Nutrition and the Relationship with
World Food Security?; Phosphorus and Crops: Phosphorus as an
Essential Nutrient and Its Supply as a Key Component to Crop Yield;
Phosphorus and Plant Metabolism: Regulatory and Structural Functions
Phosphate Starvation: Adaptations to Phosphate Starvation and Current
Knowledge about Phosphate Sensing and Signaling Networks during
Phosphate Stress

Abiotic stresses caused by drought, salinity, toxic metals, temperature
extremes, and nutrient poor soils are among the major constraints to
plant growth and crop production worldwide. While crop breeding
strategies to improve yields have progressed, a better understanding of
the genetic and biological mechanisms underpinning stress adaptation
is needed. Genes For Plant Abiotic Stress presents the latest research
on recently examined genes and alleles and guides discussion of the
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Preface -- Fracture toughness testing aspects for assessing low
temperature behaviour of bituminous binders -- Evaluating the
representative volume element of asphalt concrete mixture beams for
testing in the bending beam rheometer -- Linear elastic properties
prediction of cementitious composites with aggregate size distributions
taken into account -- Multi-scale characterization of bituminous
mastics -- Integrating physicochemical and geochemical aspects for
development of a multi-scale modelling framework to performance
assessment of cementitious materials -- Investigation on mechanical



Sommario/riassunto

properties of bituminous materials through 2D/3D finite element
numerical simulations -- Challenges while performing AFM on Bitumen
-- A preliminary numerical study on ITZ in cementitious composites --
Improvement of the test method for determining moisture damage
resistance -- Mode Il Cracking Failure in Asphalt Concrete by Using A
Non-conserved Phase Field Model -- Asphalt Internal Structure
Characterization with X-Ray computed Tomography and Digital Image
Processing -- Evaluation of Anti-clogging Property of Porous Asphalt
Concrete using Microscopic Voids Analysis -- Representative Volumes
for Numerical Modeling of Mass Transport in Hydrating Cement Paste
-- Exploring the observed rheological behaviour of in-situ aged and
fresh bitumen employing the colloidal model proposed for bitumen --
Effect of film thickness of aspahlt mixture in compression test --
Insulating Pavements to Extend Service Life -- Prediction of linear
viscoelastic behaviour of asphalt mixes from binder properties and
reversal -- A 3D/2D comparion between heterogeneous mesoscale
models of concrete -- Meso-scale Analysis Considering Effect of Fiber
Inclination in Fiber Reinforced Cementitious Composites --
Development of an Adherence Energy Test via Force-Displacement
Atomic Force Microscopy (FD-AFM) -- Multi-scale framework to
optimize ageing resistance of asphaltic materials -- Effects of nano-
sized additives on the high-temperature properties of bituminous
binders: a comparative study -- Differential Scanning Calorimetry
applied to bitumen: Results of the RILEM NBM TG1 Round Robin test --
Review of Multiscale Characterization Techniques and Multiscale
Modeling methods for Stone-based Materials: from Atomistic to
Continuum -- Effects of various modifiers on rheological property of
asphalt -- Coupled creep and damage model for concrete at moderate
temperatures -- Mitigating Resolution Problems in Numerical Modeling
of Effective Transport Properties of Porous Materials -- A 3d image
correlation algorithm for tracking movement of aggregates in x-ray ct
images of asphalt mixtures captured during compaction -- Research
into Applications of Acrylic Fibres in Porous Asphalt: Laboratory,
Numerical and Field Study -- Finite element modeling of rejuvenator
diffusion in RAP binder film — simulation of plant mixing process --
Micromechanical Simulation of Asphalt Concrete Permanent
Deformation.

The micro- and nano-modification of infrastructure materials and the
associated multi-scale characterization and simulation has the
potential to open up whole new uses and classes of materials, with
wide-ranging implications for society. The use of multi-scale
characterization and simulation brings the ability to target changes at
the very small scale that predictably effect the bulk behavior of the
material and thus allowing for the optimization of material behavior
and performance. The International RILEM Symposium on Multi-Scale
Modeling and Characterization of Infrastructure Materials (Stockholm,
June 10-12, 2013) brought together key researchers from around the
world to present their findings and ongoing research in this field in a
focused environment with extended discussion times. From asphalt to
concrete, from chemistry to mechanics, from nano- to macro-scale: the
collection of topics covered by the Symposium represents the width
and depth of the currently ongoing efforts of developing more
sustainable infrastructure materials. Researchers, practitioners,
undergraduates and graduate students engaged in infrastructure
materials or multi-scale characterization and modeling efforts can use
this book as a comprehensive reference, to learn about the currently
ongoing research efforts in this field or as an inspiration for new
research ideas to enhance the long-term performance of infrastructure



materials from a fundamental perspective.  The Symposium was held
under the auspices of the RILEM Technical Committee on
Nanotechnology-Based Bituminous Materials 231-NBM and the
Transport Research Board (TRB) Technical Committee on Characteristics
of Asphalt Materials AFK20. .



