current opinion in plant biology

current opinion in plant biology reflects the dynamic and evolving landscape of botanical
research, highlighting groundbreaking discoveries and emerging trends in plant sciences. This field
encompasses a broad spectrum of topics, ranging from molecular mechanisms of plant development
to ecological interactions and agricultural innovations. Scholars and researchers continuously
contribute to expanding our understanding of plant biology by exploring genetic, physiological, and
environmental factors that influence plant growth and adaptation. The integration of advanced
technologies such as genomics, transcriptomics, and phenotyping has accelerated progress in this
domain, offering new insights into plant behavior under various conditions. Moreover, the study of
plant responses to climate change and biotic stresses is becoming increasingly critical in ensuring
sustainable crop production and biodiversity conservation. This article delves into the current
opinion in plant biology, examining key research areas, methodological advancements, and future
directions in the field.

e Advances in Plant Genetics and Genomics

¢ Plant Physiology and Environmental Responses

e Plant-Microbe Interactions and Microbiomes
 Innovations in Plant Development and Morphogenesis

¢ Applications in Agriculture and Crop Improvement

Advances in Plant Genetics and Genomics

The current opinion in plant biology emphasizes the transformative role of genetics and genomics in
understanding plant function and diversity. Recent advances have facilitated the decoding of
complex plant genomes, enabling researchers to identify key genes responsible for traits such as
drought tolerance, disease resistance, and yield improvement. High-throughput sequencing
technologies, including next-generation and third-generation sequencing, have revolutionized the
accessibility and resolution of plant genomic data.

Genome Editing Technologies

Genome editing tools, particularly CRISPR-Cas systems, have become indispensable in plant biology
research. These technologies allow precise modifications of genetic sequences to study gene
function and develop improved plant varieties. The efficiency and specificity of CRISPR have
accelerated functional genomics studies, enabling targeted interventions in metabolic pathways and
regulatory networks.

Epigenetics and Gene Regulation

Epigenetic mechanisms such as DNA methylation, histone modifications, and non-coding RNAs are



increasingly recognized for their roles in regulating gene expression in plants. Current research
explores how epigenetic regulation contributes to phenotypic plasticity and adaptation under
environmental stresses, providing insights into heritable changes beyond DNA sequence variations.

Plant Physiology and Environmental Responses

Understanding how plants perceive and respond to environmental cues is a central theme in current
opinion in plant biology. Physiological processes such as photosynthesis, water transport, and
nutrient uptake are finely tuned to environmental conditions, influencing plant growth and survival.
Research efforts focus on elucidating the mechanisms underlying plant acclimation to abiotic
stresses like drought, salinity, temperature extremes, and light variations.

Stress Signaling Pathways

Plants employ complex signaling networks involving hormones, reactive oxygen species, and
secondary messengers to detect and respond to stress. Studies highlight the importance of signaling
cascades such as abscisic acid-mediated pathways in modulating stomatal closure and gene
expression during water deficit conditions.

Photosynthetic Efficiency and Adaptation

Enhancing photosynthetic efficiency remains a critical objective in plant biology. Current
investigations focus on optimizing light capture, carbon fixation, and photorespiration processes to
improve biomass production. Additionally, research on C4 and CAM photosynthesis pathways offers
strategies for engineering crops better adapted to challenging environments.

Plant-Microbe Interactions and Microbiomes

Plant-associated microbial communities, or microbiomes, play essential roles in plant health,
nutrition, and stress resilience. Current opinion in plant biology underscores the significance of
studying these interactions to harness beneficial microbes for sustainable agriculture and ecosystem
functioning. Advances in metagenomics and microbial ecology have deepened knowledge of the
diversity and function of plant microbiomes.

Symbiotic Relationships

Mutualistic associations such as those between legumes and nitrogen-fixing rhizobia or mycorrhizal
fungi and plant roots are critical for nutrient acquisition. Recent studies investigate the molecular
dialogues that establish and maintain these symbioses, revealing genetic factors and signaling
molecules involved.

Microbiome Engineering

Emerging approaches aim to manipulate plant microbiomes to enhance growth and disease
resistance. Techniques include inoculation with beneficial microbes, microbiome transplantation,
and breeding plants with favorable microbiome recruitment traits. These strategies offer promising
alternatives to chemical inputs in agriculture.



Innovations in Plant Development and Morphogenesis

Research into the developmental biology of plants continues to uncover the genetic and hormonal
controls underlying organ formation, patterning, and growth. Current opinion in plant biology
highlights how advances in imaging, molecular genetics, and computational modeling contribute to a
comprehensive understanding of morphogenesis.

Hormonal Regulation of Development

Plant hormones such as auxins, cytokinins, gibberellins, and ethylene coordinate developmental
processes including cell division, differentiation, and organogenesis. Recent findings elucidate the
crosstalk between hormonal pathways and environmental signals, shaping developmental plasticity.

Genetic Networks and Pattern Formation

Gene regulatory networks orchestrate the spatial and temporal patterns of gene expression essential
for development. Studies employing single-cell transcriptomics and gene editing have identified key
transcription factors and signaling pathways that drive tissue specification and morphogenetic
events.

Applications in Agriculture and Crop Improvement

The translation of current opinion in plant biology into agricultural innovations is vital for addressing
global food security challenges. Integrating knowledge from genetics, physiology, and ecology
supports the development of crops with improved yield, nutritional quality, and resilience to biotic
and abiotic stresses.

Breeding for Stress Tolerance

Modern breeding techniques, including marker-assisted selection and genomic selection, accelerate
the development of stress-tolerant crop varieties. These methods leverage genetic markers linked to
desirable traits, enhancing selection efficiency and accuracy.

Sustainable Crop Management

Innovations in crop management incorporate biological control, precision agriculture, and resource-
efficient practices to reduce environmental impact. Emphasis is placed on integrating plant biology
insights with agronomic practices to optimize productivity and sustainability.

Utilization of drought-resistant cultivars

Integrated pest and disease management

Soil health improvement through cover cropping and microbial amendments

Precision irrigation and nutrient application



Frequently Asked Questions

What are the current research trends in plant microbiome
studies?

Current research in plant microbiomes focuses on understanding how microbial communities
influence plant health, growth, and stress tolerance, with an emphasis on harnessing beneficial
microbes for sustainable agriculture.

How is CRISPR technology impacting plant biology research?

CRISPR technology is revolutionizing plant biology by enabling precise genome editing to improve
crop traits such as disease resistance, yield, and stress tolerance, accelerating breeding programs
and functional genomics studies.

What is the significance of epigenetics in contemporary plant
biology?

Epigenetics is gaining attention for its role in regulating gene expression in response to
environmental cues, contributing to plant adaptation, development, and transgenerational
inheritance of traits without changes in DNA sequence.

How are climate change studies influencing current opinions
in plant biology?

Plant biologists are increasingly focusing on how climate change affects plant physiology, phenology,
and distribution, aiming to develop resilient crop varieties and understand ecosystem responses to
global warming.

What advancements have been made in plant synthetic biology
recently?

Recent advances in plant synthetic biology include the engineering of novel metabolic pathways,
development of biosensors, and creation of plants with enhanced photosynthetic efficiency and
stress resistance for improved agricultural productivity.

How is single-cell sequencing technology shaping current
plant biology research?

Single-cell sequencing is providing unprecedented insights into cellular heterogeneity, gene
expression dynamics, and developmental processes in plants, enabling detailed mapping of cell types
and functions.

What role do non-coding RNAs play in modern plant biology?

Non-coding RNAs, such as microRNAs and long non-coding RNAs, are recognized as key regulators



of gene expression involved in plant development, stress responses, and adaptation, becoming a
major focus in plant molecular biology research.

How is the integration of computational modeling influencing
plant biology studies?

Computational modeling is increasingly used to simulate plant growth, development, and metabolic
networks, facilitating prediction of phenotypic outcomes and guiding experimental design to
accelerate discoveries in plant biology.

Additional Resources

1. Advances in Plant Signaling and Communication

This book explores the latest research on how plants perceive and respond to their environment
through intricate signaling networks. It covers molecular mechanisms underlying plant
communication, including hormonal pathways and electrical signals. The text also delves into how
plants interact with microbes and other organisms, highlighting emerging concepts in plant
intelligence.

2. Epigenetics and Gene Regulation in Plants

Focusing on the cutting-edge field of plant epigenetics, this book discusses how gene expression is
modulated without altering DNA sequences. It reviews recent discoveries in chromatin remodeling,
DNA methylation, and small RNA pathways, emphasizing their roles in development and stress
responses. The work also addresses the potential for epigenetic approaches to improve crop
resilience.

3. Plant Responses to Climate Change: Mechanisms and Adaptations

This volume examines how plants adapt to rapidly changing environmental conditions, including
drought, temperature extremes, and elevated CO2 levels. It synthesizes research on physiological,
genetic, and molecular strategies plants employ to survive and thrive. The book also discusses
implications for agriculture and ecosystem sustainability under global climate challenges.

4. CRISPR and Genome Editing Technologies in Plant Science

Highlighting revolutionary genome editing tools, this book reviews the application of CRISPR-Cas
systems for precise plant genetic modifications. It covers advancements in improving crop traits
such as yield, disease resistance, and nutrient content. Ethical considerations and regulatory
landscapes surrounding genetically edited plants are also explored.

5. Plant-Microbe Interactions: From Symbiosis to Pathogenesis

This comprehensive text investigates the dynamic relationships between plants and microorganisms,
ranging from beneficial symbiotic partnerships to harmful pathogenic attacks. It details molecular
dialogues and defense mechanisms that govern these interactions. The book provides insights into
leveraging microbiomes for sustainable agriculture.

6. Root Biology and Rhizosphere Dynamics

Focusing on the hidden half of plants, this book delves into root development, function, and their
interactions within the rhizosphere. It discusses nutrient acquisition, root architecture, and
communication with soil microbes. The text highlights recent findings on how roots adapt to
environmental stresses and contribute to plant health.



7. Photosynthesis: Innovations and Future Directions

This title presents the latest breakthroughs in understanding photosynthetic processes and their
regulation. Topics include improvements in light capture efficiency, carbon fixation pathways, and
the engineering of photosynthesis for enhanced crop productivity. The book also addresses
challenges and opportunities in translating photosynthetic research to agriculture.

8. Plant Developmental Biology: Integrating Genetics and Environment

Covering the interplay between genetic programs and environmental cues, this book explores plant
growth and development from seed to maturity. It highlights advances in developmental genetics,
hormonal control, and plasticity in response to external factors. The text aims to provide a holistic
view of how plants orchestrate development in variable environments.

9. Synthetic Biology Approaches in Plant Science

This innovative book discusses the emerging field of synthetic biology applied to plants, focusing on
designing and constructing new biological parts and systems. It reviews strategies for metabolic
engineering, novel trait introduction, and biosensors development. The work also addresses
potential applications and ethical considerations in plant synthetic biology.
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current opinion in plant biology: Handbook of Plant Science, 2 Volume Set Keith
Roberts, 2007-12-10 Plant Science, like the biological sciences in general, has undergone seismic
shifts in the last thirty or so years. Of course science is always changing and metamorphosing, but
these shifts have meant that modern plant science has moved away from its previous more
agricultural and botanical context, to become a core biological discipline in its own right. However
the sheer amount of information that is accumulating about plant science, and the difficulty of
grasping it all, understanding it and evaluating it intelligently, has never been harder for the new
generation of plant scientists or, for that matter, established scientists. And that is precisely why this
Handbook of Plant Science has been put together. Discover modern, molecular plant sciences as
they link traditional disciplines! Derived from the acclaimed Encyclopedia of Life Sciences!
Thorough reference of up-to-the minute, reliable, self-contained, peer-reviewed articles -
cross-referenced throughout! Contains 255 articles and 48 full-colour pages, written by top
scientists in each field! The Handbook of Plant Science is an authoritative source of up-to-date,
practical information for all teachers, students and researchers working in the field of plant science,
botany, plant biotechnology, agriculture and horticulture.

current opinion in plant biology: Plant Biology Alison M. Smith, George Coupland, Liam
Dolan, Nicholas Harberd, Jonathan Jones, Cathie Martin, Robert Sablowski, Abigail Amey,
2009-04-30 Plant Biology is a new textbook written for upper-level undergraduate and graduate
students. It is an account of modern plant science, reflecting recent advances in genetics and
genomics and the excitement they have created. The book begins with a review of what is known
about the origins of modern-day plants. Next, the special features of plant genomes and genetics are
explored. Subsequent chapters provide information on our current understanding of plant cell
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biology, plant metabolism, and plant developmental biology, with the remaining three chapters
outlining the interactions of plants with their environments. The final chapter discusses the
relationship of plants with humans: domestication, agriculture and crop breeding. Plant Biology
contains over 1,000 full color illustrations, and each chapter begins with Learning Objectives and
concludes with a Summary.

current opinion in plant biology: Molecular Plant Pathology Matthew Dickinson,
2004-06-02 Studies of the interactions between plants and their viral, bacterial and fungal
pathogens are of major importance in plant and crop production. More than 10% of potential
agricultural yield is lost to these organisms annually worldwide, and major epidemics can cause
significant local economic and environmental damage. Molecular Plant Pathology addresses the
underlying molecular principles of plant/pathogen interactions, in a readily-accessible textbook
format.

current opinion in plant biology: Recent Trends in Plant Breeding and Genetic Improvement
Mohamed A. El-Esawi, 2024-03-27 The significant enhancement of desirable traits in vegetables and
crops can be achieved through the utilization of diverse approaches in plant breeding. These
approaches are crucial in developing vegetables and crops that exhibit enhanced yield, disease
resistance, and adaptability to fluctuating environmental factors, ultimately contributing to the
establishment of sustainable and resilient agricultural practices for ensuring food security. This book
delves into the fundamental principles and recent breakthroughs in plant breeding and genetic
improvement. It focuses on the application of physiological and molecular approaches to augment
plant tolerance to stressful environmental conditions. Additionally, the book provides plant breeders,
researchers, and scientists with updated insights into the prospective developments in plant
breeding.

current opinion in plant biology: Plant Biochemistry Caroline Bowsher, Alyson Tobin,
2021-03-10 Plant Biochemistry focuses on the molecular and cellular aspects of each major
metabolic pathway and sets these within the context of the whole plant. Using examples from
biomedical, environmental, industrial and agricultural applications, it shows how a fundamental
understanding of plant biochemistry can be used to address real-world issues. It illustrates how
plants impact human activity and success, in terms of their importance as a food supply and as raw
materials for industrial and pharmaceutical products, and considers how humans can benefit from
exploiting plant biochemical pathways. All chapters in this second edition have been substantially
revised to incorporate the latest research developments, and case studies include updates on
progress in developing novel plants and plant products. The artwork, now in full color, superbly
illustrates the key concepts and mechanisms presented throughout. Key features: Presents each
topic from the cellular level to the ecological and environmental levels, placing it in the context of
the whole plant. Biochemical pathways are represented as route maps, showing how one reaction
interacts with another both within and across pathways. Includes comprehensive reading lists with
descriptive notes to enable students to conduct their own research into topics they wish to explore
further The wide-ranging approach of this book emphasizes the importance of teaching and learning
plant biochemical pathways within the framework of what the pathway does and why it is needed.
[llustrates the fundamental significance of plants, in terms of their importance as a food supply, as
raw materials and as sources of novel products. Plant Biochemistry is invaluable to undergraduate
students who wish to gain insight into the relevance of plant metabolism in relation to current
research questions and world challenges. It should also prove to be a suitable reference text for
graduates and researchers who are new to the topic or who wish to broaden their understanding of
the range of biochemical pathways in plants.

current opinion in plant biology: Approaches for Enhancing Abiotic Stress Tolerance in
Plants Mirza Hasanuzzaman, Kamrun Nahar, Masayuki Fujita, Hirosuke Oku, Tofazzal Islam,
2019-01-10 Plants are frequently exposed to unfavorable and adverse environmental conditions
known as abiotic stressors. These factors can include salinity, drought, heat, cold, flooding, heavy
metals, and UV radiation which pose serious threats to the sustainability of crop yields. Since abiotic



stresses are major constraints for crop production, finding the approaches to enhance stress
tolerance is crucial to increase crop production and increase food security. This book discusses
approaches to enhance abiotic stress tolerance in crop plants on a global scale. Plants scientists and
breeders will learn how to further mitigate plant responses and develop new crop varieties for the
changing climate.

current opinion in plant biology: Cell Polarity and Morphogenesis , 2017-02-20 Cell Polarity
and Morphogenesis, the latest volume in the Methods in Cell Biology series, looks at cell polarity and
morphogenesis. Edited by leaders in the field, this volume provides proven, state-of-art techniques,
along with relevant historical background and theory, to aid researchers in efficient design and
effective implementation of experimental methodologies. - Covers sections on cell polarity,
morphogenesis, and emerging studies - Written by experts in the field - Includes cutting-edge
materials

current opinion in plant biology: Induced Resistance for Plant Defense Dale R. Walters,
Adrian C. Newton, Gary D. Lyon, 2014-10-20 Induced resistance offers the prospect of broad
spectrum, long-lasting and potentially environmentally-benign disease and pest control in plants.
Induced Resistance for Plant Defense 2e provides a comprehensive account of the subject,
encompassing the underlying science and methodology, as well as research on application of the
phenomenon in practice. The second edition of this important book includes updated coverage of
cellular aspects of induced resistance, including signalling and defenses, costs and trade-offs
associated with the expression of induced resistance, research aimed at integrating induced
resistance into crop protection practice, and induced resistance from a commercial perspective.
Current thinking on how beneficial microbes induce resistance in plants has been included in the
second edition. The 14 chapters in this book have been written by internationally-respected
researchers and edited by three editors with considerable experience of working on induced
resistance. Like its predecessor, the second edition of Induced Resistance for Plant Defense will be
of great interest to plant pathologists, plant cell and molecular biologists, agricultural scientists,
crop protection specialists, and personnel in the agrochemical industry. All libraries in universities
and research establishments where biological, agricultural, horticultural and forest sciences are
studied and taught should have copies of this book on their shelves.

current opinion in plant biology: Plant Abiotic Stress Physiology Khalid Rehman Hakeem,
Tariq Aftab, 2022-02-16 This two-volume set highlights the various innovative and emerging
techniques and molecular applications that are currently being used in plant abiotic stress
physiology. Volume 1: Responses and Adaptations focuses on the responses and adaptations of
plants to stress factors at the cellular and molecular levels and offers a variety of advanced
management strategies and technologies. Volume 2: Molecular Advancements introduces a range of
state-of-the-art molecular advances for the mitigation of abiotic stress in plants. With contributions
from specialists in the field, Volume 1 first discusses the physiology and defense mechanisms of
plants and the various kinds of stress, such as from challenging environments, climate change, and
nutritional deficiencies. It goes on to discuss trailblazing management techniques that include
genetics approaches for improving abiotic stress tolerance in crop plants along with
CRISPR/CAS-mediated genome editing technologies. Volume 2 discusses how plants have developed
diverse physiological and molecular adjustments to safeguard themselves under challenging
conditions and how emerging new technologies can utilize these plant adaptations to enhance plant
resistance. These include using plant-environment interactions to develop crop species that are
resilient to climate change, applying genomics and phenomics approaches from the study of abiotic
stress tolerance and more. Agriculture today faces countless challenges to meet the rising need for
sustainable food supplies and guarantees of high-quality nourishment for a quickly increasing
population. To ensure sufficient food production, it is necessary to address the difficult
environmental circumstances that are causing cellular oxidative stress in plants due to abiotic
factors, which play a defining role in shaping yield of crop plants. These two volumes help to meet
these challenges by providing a rich source of information on plant abiotic stress physiology and



effective management techniques.

current opinion in plant biology: Plant Biochemistry Hans-Walter Heldt, Birgit Piechulla,
2010-11-12 The fully revised and expanded fourth edition of Plant Biochemistry presents the latest
science on the molecular mechanisms of plant life. The book not only covers the basic principles of
plant biology, such as photosynthesis, primary and secondary metabolism, the function of
phytohormones, plant genetics, and plant biotechnology, but it also addresses the various
commercial applications of plant biochemistry. Plant biochemistry is not only an important field of
basic science explaining the molecular function of a plant, but is also an applied science that is in
the position to contribute to the solution of agricultural and pharmaceutical problems. Plants are the
source of important industrial raw material such as fat and starch but they are also the basis for the
production of pharmaceutics. It is expected that in the future, gene technology will lead to the
extensive use of plants as a means of producing sustainable raw material for industrial purposes. As
such, the techniques and use of genetic engineering to improve crop plants and to provide
sustainable raw materials for the chemical and pharmaceutical industries are described in this
edition. The latest research findings have been included, and areas of future research are identified.
- Offers the latest research findings in a concise and understandable manner - Presents plant
metabolism in the context of the structure and the function of plants - Includes more than 300
two-color diagrams and metabolic schemes - Covers the various commercial applications of plant
biochemistry - Provides extensive references to the recent scientific literature

current opinion in plant biology: Plant Science Today & Tomorrow Dr. Arpita Chatterjee &
Dr. swapan Mandal, Plant science is a vast arena in the sphere of life science dealing with many
facets of traditional and modern biology. The subject encompasses botany and allied subject matters
including taxonomy, phycology, mycology, pathology, microbiology, genetics, pharmacology, paleo
studies, ethnobotany, ecology, anatomy, physiology as different diversified braches. Beside these
traditional subjects modern research includes biochemistry, biotechnology, molecular biology,
nanotechnology, herbal drugs, etc. Though majority of the research and studies of the plant science
focus on the land plant, but the economic importance of plant species present in waterbodies cannot
be neglected due to the huge growing demands and necessity as well. Moreover, air born microbes
are also significant as potential pathogens of different diseases. From the beginning of the
twenty-first century, it has become evident that the environmental issues are posing threat to
mankind, mainly due to loss of forest plants. This also results in the biodiversity loss in a broad
sense. This book is an effort to cover many modern aspects of plant science as many as possible, in
the light of recent trends of researches. Here, the authors expressed their views in different corners
of plant science and focused on the recent researches going on in this direction. We hope this book
will be helpful for the readers to generate knowledge in the subject area.

current opinion in plant biology: Recent Advances in Polyphenol Research, Volume 7
Jess Reed, Victor de Freitas, Stéphane Quideau, 2021-04-19 RECENT ADVANCES IN POLYPHENOL
RESEARCH Plant polyphenols are secondary metabolites that constitute one of the most common
and widespread groups of natural products. They are essential plant components for adaptation to
the environment and possess a large and diverse range of biological functions that provide many
benefits to both plants and humans. Polyphenols, from their structurally simplest forms to their
oligo/polymeric versions (i.e. tannin and lignin), are phytoestrogens, plant pigments, antioxidants,
and structural components of the plant cell wall. The interaction between tannins and proteins is
involved in plant defense against predation, cause astringency in foods and beverages, and affect the
nutritional and health properties of human and animal food plants. This seventh volume of the highly
regarded Recent Advances in Polyphenol Research series is edited by Jess Dreher Reed, Victor
Armando Pereira de Freitas, and Stéphane Quideau, and brings together chapters written by some
of the leading experts working in the polyphenol sciences today. Topics covered include: Chemistry
and physicochemistry Biosynthesis, genetics and metabolic engineering Roles in plants and
ecosystems Food, nutrition and health Applied polyphenols Distilling the most recent and
illuminating data available, this new volume is an invaluable resource for chemists, biochemists,



plant scientists, pharmacognosists and pharmacologists, biologists, ecologists, food scientists and
nutritionists.

current opinion in plant biology: Cumulated Index Medicus , 1989

current opinion in plant biology: Root Genomics and Soil Interactions Martin Crespi,
2012-10-01 Fully integrated and comprehensive in its coverage, Root Genomics and Soil Interactions
examines the use of genome-based technologies to understand root development and adaptability to
biotic and abiotic stresses and changes in the soil environment. Written by an international team of
experts in the field, this timely review highlights both model organisms and important agronomic
crops. Coverage includes: novel areas unveiled by genomics research basic root biology and genomic
approaches applied to analysis of root responses to the soil environment. Each chapter provides a
succinct yet thorough review of research.

current opinion in plant biology: Probing Intracellular Regulation Christian Neri,
2013-11-04 Genome science or genomics is essential to advancing knowledge in the fields of biology
and medicine. Specifically, researchers learn about the molecular biology behind genetic expression
in living organisms and related methods of treating human genetic diseases (including gene
therapy). Advances in Genome Science is an e-book series which provides a multi-disciplinary view
of some of the latest developments in genome research, allowing readers to capture the essentiality
and diversity of genomics in contemporary science. The second volume of this ebook series contains
a selection of articles on intracellular gene regulation and expression in human disease such as
arthritis, Alzheimer’s disease, Nijmegen Breakage Syndrome, Tumors and Malaria among other
diseases. The volume also features some chapters on plant genetics

current opinion in plant biology: List of Journals Indexed for MEDLINE , 2005

current opinion in plant biology: Lotus japonicus Handbook ]. Stougaard, Antonio J.
Mérquez, M. Udvardi, M. Parniske, H. Spaink, G. Saalbach, J. Webb, M. Chiurazzi, A.]. Marquez,
2006-01-27 Legumes are very important plants playing a central role in biological research. They are
a key component of sustainable agricultural systems because of symbiotic nitrogen fixation and
other beneficial symbiosis with mycorrhizal fungi. Studies on most of the major leguminous crops
are hampered by large genome sizes and other disadvantages which have hindered the isolation and
characterisation of genes with important roles in legume biology and agriculture. For this reason
Lotus japonicus was chosen as a model species for legqume research some ten years ago. Since then,
many groups around the world have adopted Lotus as a model and have developed numerous
resources and protocols to facilitate basic and applied research on this species. This handbook
represents the first effort to compile basic descriptions and methods for research in Lotus, including
symbiotic processes, cell and molecular biology protocols, functional genomics, mutants, gene
tagging and genetic analysis, transformation and reverse genetic analysis, primary and secondary
metabolism, and an exhaustive update of the scientific literature available on this plant.

current opinion in plant biology: Nematode Disease Complexes in Agricultural Crops
Mujeebur Rahman Khan, 2025-07-01 Plant diseases where two or more pathogens are involved in
the infection process are commonly termed as complex, and their diagnosis and subsequent control
become more complicated and challenging. A disease complex is produced through synergistic
interaction between pathogens, such as plant nematodes and soil-borne fungi or bacteria. Disease
complexes which result from the interaction between nematodes and other pathogens are found on a
range of agricultural crops globally, and cause great crop damage. Some pathogens e.g. Fusarium,
Xanthomonas, etc. become more aggressive in cohabitance with nematodes, even if the inoculum
density is low or the host cultivar is resistant. Plant nematodes can also act as vectors, and carry
fungi and bacteria to the susceptible tissue or introduce plant viruses into the host. Some nematodes
also need a vector for their spread, causing serious diseases, like pine wilt and red-ring. Nematode
Disease Complexes in Agricultural Crops discusses the roles plant nematodes may play in the
formation of a disease complex. It provides an account of the agricultural significance, aetiology and
epidemiology of important disease complexes and their management strategies based on integration
of conventional, current and innovative approaches.



current opinion in plant biology: Bioinformatics in Agriculture Pradeep Sharma, Dinesh
Yadav, R.K. Gaur, 2022-04-28 Bioinformatics in Agriculture: Next Generation Sequencing Era is a
comprehensive volume presenting an integrated research and development approach to the
practical application of genomics to improve agricultural crops. Exploring both the theoretical and
applied aspects of computational biology, and focusing on the innovation processes, the book
highlights the increased productivity of a translational approach. Presented in four sections and
including insights from experts from around the world, the book includes: Section I: Bioinformatics
and Next Generation Sequencing Technologies; Section II: Omics Application; Section III: Data
mining and Markers Discovery; Section IV: Artificial Intelligence and Agribots. Bioinformatics in
Agriculture: Next Generation Sequencing Era explores deep sequencing, NGS, genomic,
transcriptome analysis and multiplexing, highlighting practices forreducing time, cost, and effort for
the analysis of gene as they are pooled, and sequenced. Readers will gain real-world information on
computational biology, genomics, applied data mining, machine learning, and artificial intelligence.
This book serves as a complete package for advanced undergraduate students, researchers, and
scientists with an interest in bioinformatics. - Discusses integral aspects of molecular biology and
pivotal tool sfor molecular breeding - Enables breeders to design cost-effective and efficient
breeding strategies - Provides examples ofinnovative genome-wide marker (SSR, SNP) discovery -
Explores both the theoretical and practical aspects of computational biology with focus on
innovation processes - Covers recent trends of bioinformatics and different tools and techniques

current opinion in plant biology: Metabolic Adaptations in Plants During Abiotic Stress Akula
Ramakrishna, Sarvajeet Singh Gill, 2018-12-07 Key features: Serves as a cutting-edge resource for
researchers and students who are studying plant abiotic stress tolerance and crop improvement
through metabolic adaptations Presents the latest trends and developments in the field of metabolic
engineering and abiotic stress tolerance Addresses the adaptation of plants to climatic changes
Gives special attention to emerging topics such as the role of secondary metabolites, small RNA
mediated regulation and signaling molecule responses to stresses Provides extensive references that
serve as entry points for further research Metabolic Adaptations in Plants during Abiotic Stress
covers a topic of past, present and future interest for both scientists and policy makers as the global
challenge of climate change is addressed. Understanding the mechanisms of plant adaptation to
environmental stresses can provide the necessary tools needed to take action to protect them, and
hence ourselves. This book brings together recent findings about metabolic adaptations during
abiotic stress and in diverse areas of plant adaptation. It covers not only the published results, but
also introduces new concepts and findings to offer original views on the perspectives and challenges
in this field.
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