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Define Variation in Biology: Understanding the Diversity of Life

Define variation in biology is a fundamental concept that helps us grasp the
incredible diversity found within and between living organisms. Variation
refers to the differences observed among individuals of the same species or
between species, which can influence their physical characteristics,
behaviors, and genetic makeup. This concept is not only central to
evolutionary biology but also pivotal in fields like genetics, ecology, and
conservation. Let’s explore what variation means in a biological context, why
it matters, and how it shapes the living world around us.

What Does Variation Mean in Biology?

At its core, variation in biology describes the differences in traits among
individuals within a population or species. These differences can be visible,
such as variations in height, coloration, or leaf shape in plants, or they
can be invisible, like differences in DNA sequences or enzyme activity.
Variation is what makes every individual unique and provides the raw material
for natural selection and evolution.

Types of Biological Variation

Biologists generally categorize variation into two main types: continuous and
discontinuous variation.

Continuous variation refers to traits that exhibit a range of
phenotypes, often forming a gradient. Examples include human height,
skin color, or the length of a bird's wings. These traits are usually
influenced by multiple genes and environmental factors.

Discontinuous variation, on the other hand, involves traits that fall
into distinct categories with no intermediates, such as blood groups in
humans or flower color in certain plants. These traits tend to be
controlled by a single gene or a small number of genes.

Understanding these types helps scientists analyze how traits are inherited
and how populations adapt over time.



Genetic Variation: The Foundation of Biological
Diversity

Genetic variation is the variation in DNA sequences among individuals, and it
is the cornerstone of biological variation. Without genetic differences,
every organism in a population would be genetically identical, leaving no
room for adaptation or evolution.

Sources of Genetic Variation

There are several natural mechanisms that generate genetic variation:

Mutations: Random changes in the DNA sequence that can introduce new1.
alleles (gene variants) into a population.

Gene flow: The transfer of genetic material between populations through2.
migration, which can introduce new genes.

Sexual reproduction: The recombination of parental genes during meiosis3.
creates offspring with unique genetic combinations.

Genetic drift: Random fluctuations in allele frequencies in small4.
populations can cause variation over generations.

Each of these processes contributes to the genetic mosaic that makes
populations dynamic and resilient.

Why Genetic Variation Matters

Genetic variation is vital for the survival of species. It allows populations
to adapt to changing environments, resist diseases, and maintain overall
health. For example, in agriculture, crops with low genetic variation are
more susceptible to pests and diseases, which can lead to devastating losses.
Conservation biology also emphasizes maintaining genetic diversity to prevent
inbreeding and ensure species can thrive in the wild.

Environmental Variation and Its Role

While genetic differences are crucial, not all variation arises from DNA.
Environmental variation refers to differences caused by external factors such
as climate, nutrition, or exposure to toxins. For instance, two genetically



identical plants may grow differently if one receives more sunlight or water.

Phenotypic Plasticity: When Environment Shapes
Traits

Phenotypic plasticity is an organism’s ability to change its phenotype in
response to environmental conditions. This flexibility allows individuals to
cope with varying environments without genetic change. Examples include:

Plants growing taller in shade to reach sunlight.

Animals developing thicker fur in colder climates.

Fish altering coloration based on water conditions.

Phenotypic plasticity highlights that biological variation is a product of
both nature (genes) and nurture (environment).

Variation and Evolution: The Dynamic
Relationship

Understanding how variation drives evolution is key to appreciating its
importance in biology. Evolution occurs when certain variations provide
advantages that lead to better survival and reproduction, a process known as
natural selection.

Natural Selection and Adaptive Variation

When variation exists in a population, natural selection “selects” traits
that enhance fitness in a given environment. Over time, this can lead to
populations evolving new characteristics or even forming new species.

For example, the peppered moth in England famously demonstrated variation in
coloration. During the Industrial Revolution, darker moths had a survival
advantage due to pollution darkening tree bark, leading to a shift in
population coloration.

Speciation: Variation Leading to New Species



Accumulated variation over generations can lead to speciation—the formation
of new species. This occurs when populations become reproductively isolated
and diverge genetically. Geographic isolation, behavioral differences, or
ecological factors can all contribute to this process.

Applications of Understanding Biological
Variation

Recognizing and studying variation has practical implications across many
scientific fields.

Medicine and Human Health

Genetic variation influences how individuals respond to drugs, susceptibility
to diseases, and even the development of personalized medicine. Understanding
variation can guide treatments tailored to a person’s genetic makeup.

Agriculture and Breeding

Farmers and breeders rely on variation to develop crops and animals with
desirable traits such as disease resistance, higher yield, or drought
tolerance. Maintaining genetic diversity in domesticated species is critical
for food security.

Conservation Efforts

Protecting endangered species often involves preserving genetic variation to
ensure populations remain healthy, adaptable, and capable of surviving
environmental changes.

Tips for Observing Variation in Everyday Life

Variation isn’t just a scientific concept tucked away in textbooks—it’s all
around us. If you want to notice biological variation yourself, here are some
ideas:

Observe plants: Look at leaves from the same species but different
locations; note differences in size, shape, or color.



Watch animals: Notice how pets or wild animals of the same species can
look different in size or behavior.

Explore human traits: From eye color to fingerprints, humans exhibit a
wide range of variation.

Visit a local garden or park: Record variations in flowers, insects, or
birds.

Engaging with nature this way deepens your appreciation of the complexity and
beauty of life.

---

Variation in biology is not just a dry academic term; it’s the dynamic force
that drives diversity, adaptation, and survival. By understanding what
variation means, how it arises, and why it matters, we gain insight into the
living world’s complexity and the ongoing story of life’s evolution. Whether
in the genetic code or environmental influences, variation is the thread that
weaves the rich tapestry of biodiversity around us.

Frequently Asked Questions

What is variation in biology?
Variation in biology refers to the differences in physical traits and genetic
makeup among individuals within a population.

Why is variation important in biology?
Variation is important because it contributes to the diversity of species,
enabling adaptation and evolution through natural selection.

What are the types of variation in biology?
The main types of variation are genetic variation, caused by differences in
DNA sequences, and environmental variation, caused by external factors
affecting an organism.

How does genetic variation occur?
Genetic variation occurs through mutations, gene recombination during sexual
reproduction, and gene flow between populations.



Can variation be observed in a single species?
Yes, variation can be observed within a single species as individuals exhibit
differences in traits such as height, color, or resistance to diseases.

What role does variation play in evolution?
Variation provides the raw material for evolution, allowing natural selection
to favor advantageous traits that improve survival and reproduction.

How is variation measured in biology?
Variation is measured using statistical methods to assess differences in
traits, genetic markers, or allele frequencies within a population.

What is the difference between continuous and
discontinuous variation?
Continuous variation shows a range of phenotypes (e.g., height), while
discontinuous variation shows distinct categories (e.g., blood groups).

How do environmental factors contribute to
variation?
Environmental factors such as climate, nutrition, and exposure to chemicals
can influence the expression of traits, causing variation among individuals.

Is variation only found in animals?
No, variation is found in all living organisms, including plants, animals,
fungi, and microorganisms.

Additional Resources
Define Variation in Biology: Understanding the Diversity of Life

Define variation in biology is a fundamental inquiry that seeks to explain
the differences observed among individuals within a species. This concept
lies at the heart of evolutionary biology, genetics, and ecology, providing
critical insights into how organisms adapt, survive, and evolve in changing
environments. Variation manifests in numerous forms, ranging from genetic
differences to phenotypic traits, and plays a pivotal role in natural
selection and biodiversity. This article delves into the scientific
definition of variation in biology, explores its types and causes, and
examines its significance in the broader biological context.



Defining Variation in Biology

In biological terms, variation refers to the differences in characteristics
or traits among individuals of the same species. These differences can be
genetic, environmental, or a combination of both, resulting in diversity that
is observable at the molecular, organismal, and population levels. Variation
is essential for the survival and evolution of species because it provides
the raw material upon which natural selection acts.

At its core, variation in biology denotes any deviation from a standard or
common form. For example, in a population of beetles, some individuals may
have green shells while others have brown, demonstrating a visible phenotypic
variation. At the genetic level, this variation might be due to differences
in DNA sequences such as mutations or recombination events.

Types of Biological Variation

Understanding the types of variation is crucial for comprehending how
biological diversity is generated and maintained. Variation broadly divides
into two primary categories: genetic variation and environmental variation.

Genetic Variation

Genetic variation arises from differences in the DNA sequences of individuals
within a population. This form of variation is inherited and forms the basis
for the transmission of traits from parents to offspring. It is produced
through several mechanisms:

Mutations: Random changes in the DNA sequence can introduce new alleles
into a population. Although many mutations are neutral or harmful, some
confer advantageous traits that may increase an organism's fitness.

Gene Recombination: During sexual reproduction, crossing over and
independent assortment shuffle alleles, creating new combinations in
offspring.

Gene Flow: The movement of genes between populations through migration
can introduce new genetic material, increasing variation.

Genetic variation is measurable through molecular techniques such as DNA
sequencing, which can reveal nucleotide polymorphisms and structural genomic
differences. It is the cornerstone of evolutionary processes, enabling
populations to adapt to environmental changes over generations.



Environmental Variation

Environmental variation refers to differences in phenotype caused by external
factors rather than genetic differences. These factors include climate, diet,
exposure to pathogens, and other ecological conditions. Unlike genetic
variation, environmental variation is not heritable but can significantly
influence an organism's appearance, behavior, and physiology.

For example, plants of the same species grown in nutrient-rich soil may grow
taller and healthier compared to those in poor soil conditions. This type of
variation complicates the study of heredity because it can mask or mimic
genetic differences.

Continuous vs. Discontinuous Variation

Variation in biology can also be classified based on the distribution of
traits:

Continuous Variation: Traits that show a range of phenotypes, such as
height or skin color, which typically follow a normal distribution.
These traits are usually influenced by multiple genes (polygenic) and
environmental factors.

Discontinuous Variation: Traits that have distinct categories with no
intermediates, such as blood groups or flower color in some plants.
These are often controlled by a single gene or a small number of genes.

Recognizing these patterns is vital for geneticists and evolutionary
biologists when analyzing populations and predicting evolutionary outcomes.

The Role and Importance of Variation in Biology

Variation is the engine driving evolution. Without differences among
individuals, natural selection would have no basis to favor certain traits
over others, leading to evolutionary stasis. Variation enables populations to
respond to environmental pressures, resist diseases, and exploit new
ecological niches.

Evolutionary Significance

The presence of variation within a population allows for differential
survival and reproduction. Individuals with advantageous traits are more



likely to survive and pass those traits to their offspring, a process known
as natural selection. Over time, this leads to adaptation and the emergence
of new species.

Studies have quantified genetic variation using metrics like heterozygosity
and allelic richness. Populations with high genetic diversity tend to be more
resilient to environmental changes and diseases, demonstrating the adaptive
advantage of variation.

Implications for Conservation Biology

In conservation biology, understanding variation is critical for preserving
endangered species. Low genetic variation can lead to inbreeding depression,
reduced fitness, and increased vulnerability to extinction. Conservation
strategies often focus on maintaining or enhancing genetic diversity to
ensure long-term species survival.

For example, captive breeding programs aim to maximize genetic variation by
carefully managing mating pairs, while habitat restoration efforts seek to
facilitate gene flow between isolated populations.

Variation in Human Biology

Human populations exhibit extensive genetic and phenotypic variation, which
has been studied extensively in fields like population genetics and medical
genomics. Understanding this variation is crucial for personalized medicine,
as genetic differences influence susceptibility to diseases and responses to
treatments.

Moreover, anthropological studies of variation help trace human migration
patterns and evolutionary history, shedding light on how environmental
factors and genetic drift shaped modern populations.

Measuring and Analyzing Variation

Scientists employ a variety of methods to quantify and analyze biological
variation:

Genetic Markers: Molecular markers such as microsatellites and single
nucleotide polymorphisms (SNPs) provide detailed information on genetic
diversity within and between populations.

Phenotypic Assessments: Measuring morphological traits, physiological
parameters, and behavioral characteristics help assess variation in



observable features.

Statistical Analyses: Techniques like analysis of variance (ANOVA),
principal component analysis (PCA), and population structure analysis
are used to interpret data and identify patterns of variation.

These tools enable researchers to decipher the underlying causes of variation
and its distribution across geographic and ecological gradients.

Challenges in Studying Variation

Despite advances, studying biological variation presents challenges.
Distinguishing between genetic and environmental causes of phenotypic
differences requires controlled experiments and comprehensive data
collection. Additionally, the complexity of polygenic traits and gene-
environment interactions complicates analyses.

Another challenge lies in the dynamic nature of variation. Populations are
constantly changing due to mutation, migration, selection, and drift, making
temporal studies necessary to understand evolutionary trajectories.

In summary, to define variation in biology is to acknowledge the rich
tapestry of differences that exist within and among species—a concept that
shapes our understanding of life’s adaptability and resilience. This
diversity, measured and analyzed through sophisticated techniques, remains
central to disciplines ranging from evolutionary biology to conservation and
medicine.

Define Variation In Biology

  define variation in biology: Variation Benedikt Hallgrímsson, Brian K. Hall, 2011-05-04
Darwin's theory of evolution by natural selection was based on the observation that there is variation
between individuals within the same species. This fundamental observation is a central concept in
evolutionary biology. However, variation is only rarely treated directly. It has remained peripheral to
the study of mechanisms of evolutionary change. The explosion of knowledge in genetics,
developmental biology, and the ongoing synthesis of evolutionary and developmental biology has
made it possible for us to study the factors that limit, enhance, or structure variation at the level of
an animals' physical appearance and behavior. Knowledge of the significance of variability is crucial
to this emerging synthesis. Variation situates the role of variability within this broad framework,
bringing variation back to the center of the evolutionary stage. - Provides an overview of current
thinking on variation in evolutionary biology, functional morphology, and evolutionary
developmental biology - Written by a team of leading scholars specializing on the study of variation -
Reviews of statistical analysis of variation by leading authorities - Key chapters focus on the role of
the study of phenotypic variation for evolutionary, developmental, and post-genomic biology

https://stage.support.buyingbuddy.com/archive-th-151/define-variation-in-biology.pdf


  define variation in biology: Persons, Moral Worth, and Embryos Stephen Napier,
2011-06-21 “Bioethicists have achieved consensus on two ideas pertaining to beginning of life
issues: (1) persons are those beings capable of higher-order cognition, or self-consciousness, and (2)
it is impermissible to kill only persons. As a consequence, a consensus is reached regarding the
permissibility of both destroying human embryos for research purposes and abortion. The present
collection aims to interact critically with this consensus. Authors address various aspects of this
‘orthodoxy’. Issues discussed include: theories of personhood and in particular the role of thought
experiments used in support of such theories; the notion of an intrinsic potential and the moral
relevance of having one; new formulations of the virtue argument against abortion rights;
four-dimensionalism and abortion; the notion of moral status and who (or what) has it; scientific
accounts of what a human being is, as well as addressing empirical evidence of fetal consciousness;
and analysis of the public policy implications given the epistemic status of pro-choice arguments.
Given the issues discussed and that the arguments in critical focus are fairly new, the collection
provides a novel, comprehensive, and rigorous analysis of contemporary pro-choice arguments.”
  define variation in biology: Sociological Theory, Values, and Sociocultural Change
Edward A. Tiryakian, 2017-07-05 This volume brings together some of the biggest names in the field
of sociology to celebrate the work of Pitirim A. Sorokin, professor and founder of the department of
sociology at Harvard University. Sorokin, a past president of the American Sociological Association,
was a pioneer in many fields of research, including sociological theory, social philosophy,
methodology, and sociology of science, law, art, and knowledge. Edward A. Tiryakian's updated
introduction examines major factors, inside and outside sociology, that have led to new appreciation
of Sorokin's contributions and scholarship, and demonstrates their continued relevance. This new
edition also includes an updated bibliography of works by and about Sorokin.The volume includes
Arthur K. Davis, who describes Sorokin's importance as a teacher in the Socratic tradition. Talcott
Parsons examines internal differentiation in Christianity in its historical Western development.
Thomas O'Dea deals with the institutionalization of religious values. Walter Firey examines how
actors relate their conception of a distant future to their present behavior. Florence Kluckhohn
focuses upon the problem of cultural variations within a social system. Robert K. Merton and Elinor
Barber examine the sociological aspect of ambivalence. Bernard Barber considers the American
business's efforts to institutionalize professionalism.Other contributors include Charles P. Loomis,
Wilbert E. Moore, Georges Gurvitch, Marion J. Levy, Jr., Nicholas S. Timasheff, Carle Zimmerman,
and Logan Wilson. This volume is an essential collection of essays concerning the work of one of the
most prominent thinkers in twentieth-century sociology.
  define variation in biology: Sociological Theory, Values, and Sociocultural Change Harriet
Martineau, 2017-07-05 This volume brings together some of the biggest names in the field of
sociology to celebrate the work of Pitirim A. Sorokin, professor and founder of the department of
sociology at Harvard University. Sorokin, a past president of the American Sociological Association,
was a pioneer in many fields of research, including sociological theory, social philosophy,
methodology, and sociology of science, law, art, and knowledge. Edward A. Tiryakian's updated
introduction examines major factors, inside and outside sociology, that have led to new appreciation
of Sorokin's contributions and scholarship, and demonstrates their continued relevance. This new
edition also includes an updated bibliography of works by and about Sorokin.The volume includes
Arthur K. Davis, who describes Sorokin's importance as a teacher in the Socratic tradition. Talcott
Parsons examines internal differentiation in Christianity in its historical Western development.
Thomas O'Dea deals with the institutionalization of religious values. Walter Firey examines how
actors relate their conception of a distant future to their present behavior. Florence Kluckhohn
focuses upon the problem of cultural variations within a social system. Robert K. Merton and Elinor
Barber examine the sociological aspect of ambivalence. Bernard Barber considers the American
business's efforts to institutionalize professionalism.Other contributors include Charles P. Loomis,
Wilbert E. Moore, Georges Gurvitch, Marion J. Levy, Jr., Nicholas S. Timasheff, Carle Zimmerman,
and Logan Wilson. This volume is an essential collection of essays concerning the work of one of the



most prominent thinkers in twentieth-century sociology.
  define variation in biology: Ammonoid Paleobiology: From anatomy to ecology Christian Klug,
Dieter Korn, Kenneth De Baets, Isabelle Kruta, Royal H. Mapes, 2015-07-22 This two-volume work is
a testament to the abiding interest and human fascination with ammonites. We offer a new model to
explain the morphogenesis of septa and the shell, we explore their habitats by the content of stable
isotopes in their shells, we discuss the origin and later evolution of this important clade, and we
deliver hypotheses on its demise. The Ammonoidea produced a great number of species that can be
used in biostratigraphy and possibly, this is the macrofossil group, which has been used the most for
that purpose. Nevertheless, many aspects of their anatomy, mode of life, development or
paleobiogeographic distribution are still poorly known. Themes treated are biostratigraphy,
paleoecology, paleoenvironment, paleobiogeography, evolution, phylogeny, and ontogeny. Advances
such as an explosion of new information about ammonites, new technologies such as isotopic
analysis, tomography and virtual paleontology in general, as well as continuous discovery of new
fossil finds have given us the opportunity to present a comprehensive and timely state of the art
compilation. Moreover, it also points the way for future studies to further enhance our
understanding of this endlessly fascinating group of organisms.
  define variation in biology: Conservation Paleobiology Gregory P. Dietl, Karl W. Flessa,
2017-11-17 In conservation, perhaps no better example exists of the past informing the present than
the return of the California condor to the Vermilion Cliffs of Arizona. Extinct in the region for nearly
one hundred years, condors were successfully reintroduced starting in the 1990s in an effort
informed by the fossil record—condor skeletal remains had been found in the area’s late-Pleistocene
cave deposits. The potential benefits of applying such data to conservation initiatives are
unquestionably great, yet integrating the relevant disciplines has proven challenging. Conservation
Paleobiology gathers a remarkable array of scientists—from Jeremy B. C. Jackson to Geerat J.
Vermeij—to provide an authoritative overview of how paleobiology can inform both the management
of threatened species and larger conservation decisions. Studying endangered species is difficult.
They are by definition rare, some exist only in captivity, and for those still in their native habitats
any experimentation can potentially have a negative effect on survival. Moreover, a lack of long-term
data makes it challenging to anticipate biotic responses to environmental conditions that are outside
of our immediate experience. But in the fossil and prefossil records—from natural accumulations
such as reefs, shell beds, and caves to human-made deposits like kitchen middens and
archaeological sites—enlightening parallels to the Anthropocene can be found that might serve as a
primer for present-day predicaments. Offering both deep-time and near-time perspectives and
exploring a range of ecological and evolutionary dynamics and taxa from terrestrial as well as
aquatic habitats, Conservation Paleobiology is a sterling demonstration of how the past can be used
to manage for the future, giving new hope for the creation and implementation of successful
conservation programs.
  define variation in biology: What Is the Influence of the National Science Education
Standards? National Research Council, Division of Behavioral and Social Sciences and Education,
Center for Education, Committee on Science Education K-12, Steering Committee on Taking Stock
of the National Science Education Standards: The Research, 2002-11-05 In 2001, with support from
National Science Foundation, the National Research Council began a review of the evidence
concerning whether or not the National Science Education Standards have had an impact on the
science education enterprise to date, and if so, what that impact has been. This publication
represents the second phase of a three-phase effort by the National Research Council to answer that
broad and very important question. Phase I began in 1999 and was completed in 2001, with
publication of Investigating the Influence of Standards: A Framework for Research in Mathematics,
Science, and Technology Education (National Research Council, 2002). That report provided
organizing principles for the design, conduct, and interpretation of research regarding the influence
of national standards. The Framework developed in Phase I was used to structure the current review
of research that is reported here. Phase II began in mid-2001, involved a thorough search and



review of the research literature on the influence of the NSES, and concludes with this publication,
which summarizes the proceedings of a workshop conducted on May 10, 2002, in Washington, DC.
Phase III will provide input, collected in 2002, from science educators, administrators at all levels,
and other practitioners and policy makers regarding their views of the NSES, the ways and extent to
which the NSES are influencing their work and the systems that support science education, and
what next steps are needed.
  define variation in biology: Sociobiology Edward O. Wilson, 2000 When this work was first
published it started a tumultuous round in the age-old nature versus nurture debate. It shows how
research in human genetics and neuroscience has strengthened the case for biological
understanding of human nature.
  define variation in biology: Biology Today Eli C. Minkoff, Pamela J. Baker, 2001 Biology as a
subject not only plays a major role within the scientific world but has broader implications that cross
many boundaries. This work takes a modern and innovative approach to teaching introductory
biology; it presents fundamental biological concepts within the context of current social issues. How
do scientists affect our society at large? How are ethics and morals applied to the scientific world?
Why are we racing to complete the human genome project, and who are we racing against? How do
economic disparities between people and nations influence habitat destruction? Can plant science
feed the world? Are the causes of cancer more genetic or environmental? The book seeks to help
students think critically about these questions and to explore and assess the role that science plays
in their world.
  define variation in biology: The Philosophical Review Jacob Gould Schurman, James Edwin
Creighton, Frank Thilly, Gustavus Watts Cunningham, 1904 An international journal of general
philosophy.
  define variation in biology: The Ecological Transition John W. Bennett, 2017-09-29 Written
during the height of the ecology movement, The Ecological Transition is a stunning interdisciplinary
work. It combines anthropology, ecology, and sociology to formulate an understanding of
cultural-environmental relationships. While anthropologists have been studying relationships
between humans and the physical environment for a very long time, only in the last thirty years have
questions inherent in these relationships broadened beyond description and classification. For
example, the concept of environment has been extended beyond the physical into the social.
Although anthropologists have adopted many of the concepts that Bennett develops in the book, he
also feels that the central issues have never been addressed, either by anthropologists or by people
in related disciplines. The most important of these, in Bennett's opinion, is the failure to incorporate
a respect for the environmental in contemporary culture, which would allow making exceptions in
certain human practices in order to protect the environment. His point in The Ecological Transition
is that a basic cultural change in modern civilization is necessary to achieve this end. Both a
theoretical and a practical work, The Ecological Transition emphasizes the relationships between
human culture, the physical environment, technology, and social policy. The Ecological Transition is
a challenging volume that makes us face the consequences of human behavior in the modern world:
its effect on pollution, natural resources, agriculture, the economy, and population, to name just a
few areas. The book remains a significant contribution to the discourse on social, economic, and
environmental problems. While the book was first published in 1976, it still reads as a contemporary
tract.
  define variation in biology: Fundamentals of Epigenetics Gurbachan S. Miglani, 2023-05-23
Fundamentals of Epigenetics provides concise yet complete information on the many aspects of the
basic and most recent concepts in epigenetics, a branch of life science that deals with the
mechanisms such as DNA modifications, histone modifications, RNA modifications, small and long
non-coding RNAs, chromatin remodeling, which are involved in epigenetic control of gene
expression without involving variations in DNA sequences. These regulatory mechanisms lead to
phenotypic variations. These epigenetic mechanisms can be exploited for crop improvement and
cure of human diseases. This book is primarily designed for undergraduate and graduate level



students studying epigenetics in conventional, agricultural and medicinal universities. Teachers and
researchers in any discipline of life sciences, agricultural sciences, medicine, and biotechnology,
molecular epigenetics and biotechnology will also find it useful as a reference book.
  define variation in 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.
  define variation in biology: Clinical and Laboratory Medicine Textbook Marcello Ciaccio,
2024-02-21 This textbook describes several diseases and clinical conditions, from physiopathological
mechanisms to main clinical pictures, highlighting the importance of laboratory medicine, with the
aim to provide the necessary tools for guiding correct laboratory findings interpretation. Indeed, it is
now widely recognized that laboratory medicine has a pivotal role in clinical medicine, significantly
influencing clinical decisions. Thus, it is crucial to understand and use laboratory data appropriately.
This book has the great advantage of describing each topic exhaustively in order to facilitate its
understanding. Specifically, it describes both diseases with a high incidence in the population, such
as Diabetes Mellitus, Cardiovascular Diseases, Dyslipidemias, and Autoimmune Diseases, as well as
rare diseases, such as Hereditary Metabolic Diseases. In addition, unusual topics are treated, such
as Clinical Biochemistry of the Mind, as well as hot topics, such as Biological Drugs, Biobanks,
Health Technology Assessment, and Omics Sciences. Finally, the book includes a chapter on the new
health emergency, the SARS-CoV-2 pandemic. Two appendices are provided at the end of the book: a
table summarizing the reference range and decisional cut-off for the main laboratory parameters
and instructions on performing a venous blood sample. The book will be an invaluable tool for
medical and biomedical students, as well as for practitioners.
  define variation in biology: Sociobiology of Caviomorph Rodents Luis A. Ebensperger, Loren
D. Hayes, 2016-02-18 Fully integrative approach to the socibiology of caviomorph rodents Brings
together research on social systems with that on epigenetic, neurendocrine and developmental
mechanisms of social behavior Describes the social systems of many previously understudied
caviomorph species, identifying the fitness costs and benefits of social living in current day
populations as well as quantified evolutionary patterns or trends Highlights potential parallels and
differences with other animal models
  define variation in biology: Evolution of the Insects David Grimaldi, Michael S. Engel,
2005-05-16 Insects are the most diverse group of organisms in the 3 billion-year history of life on
Earth, and the most ecologically dominant animals on land. This book chronicles for the first time
the complete evolutionary history of insects: their living diversity, relationships and 400 million
years of fossils. Whereas other volumes have focused on either living species or fossils, this is the
first comprehensive synthesis of all aspects of insect evolution. The book is illustrated with 955
photo- and electronmicrographs, drawings, diagrams, and field photos, many in full colour and
virtually all of them original. The book will appeal to anyone engaged with insect diversity:
professional entomologists and students, insect and fossil collectors, and naturalists.
  define variation in biology: Biology's First Law Daniel W. McShea, Robert N. Brandon,



2010-07-15 Life on earth is characterized by three striking phenomena that demand explanation:
adaptation—the marvelous fit between organism and environment; diversity—the great variety of
organisms; and complexity—the enormous intricacy of their internal structure. Natural selection
explains adaptation. But what explains diversity and complexity? Daniel W. McShea and Robert N.
Brandon argue that there exists in evolution a spontaneous tendency toward increased diversity and
complexity, one that acts whether natural selection is present or not. They call this tendency a
biological law—the Zero-Force Evolutionary Law, or ZFEL. This law unifies the principles and data
of biology under a single framework and invites a reconceptualization of the field of the same sort
that Newton’s First Law brought to physics. Biology’s First Law shows how the ZFEL can be applied
to the study of diversity and complexity and examines its wider implications for biology. Intended for
evolutionary biologists, paleontologists, and other scientists studying complex systems, and written
in a concise and engaging format that speaks to students and interdisciplinary practitioners alike,
this book will also find an appreciative audience in the philosophy of science.
  define variation in biology: Principles of Evolutionary Medicine Peter D. Gluckman, Alan
Beedle, Tatjana Buklijas, Felicia Low, Mark A. Hanson, 2016 A new updated edition of the first
integrated and comprehensive textbook to explain the principles of evolutionary biology from a
medical perspective and to focus on how medicine and public health might utilise evolutionary
biology.
  define variation in biology: The Meaning of Race Kenan Malik, 1996-07-12 In The Meaning
of Race, Kenan Malik throws new light on the nature and origins of ideas of racial difference.
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Reese, Michael D. Franzen, 1997 First Published in 1997. Routledge is an imprint of Taylor &
Francis, an informa company.
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