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Population Biology

Making the theory of population genetics relevant to readers, this book explains the related mathemat-
ics with a logical organization. It presents the quantitative aspects of population genetics, and employs 
examples of human genetics, medical evolution, human evolution, and endangered species. For an 
introduction to, and understanding of, population genetics.

Introduction to Population Genetics

Self-contained and reader-friendly, this volume provides a balanced blend of evolutionary theory, 
population genetics, and systematics with an emphasis on the experimental approach.

Population Genetics and Evolution

The advances made possible by the development of molecular techniques have in recent years 
revolutionized quantitative genetics and its relevance for population genetics. Population Genetics 
and Microevolutionary Theory takes a modern approach to population genetics, incorporating modern 
molecular biology, species-level evolutionary biology, and a thorough acknowledgment of quantitative 
genetics as the theoretical basis for population genetics. Logically organized into three main sections on 
population structure and history, genotype-phenotype interactions, and selection/adaptation Extensive 
use of real examples to illustrate concepts Written in a clear and accessible manner and devoid of 
complex mathematical equations Includes the author's introduction to background material as well as 
a conclusion for a handy overview of the field and its modern applications Each chapter ends with a 
set of review questions and answers Offers helpful general references and Internet links

Population Genetics and Microevolutionary Theory

These volumes discuss evolutionary biology through the lense of population genetics.

Evolution and the Genetics of Populations, Volume 1

How to learn population biology. Population genetics. Ecology. Biogeography: species equilibrium 
theory.

Population and Evolutionary Genetics

This text book, originally published in 1970, presents the field of population genetics, starting with 
elementary concepts and leading the reader well into the field. It is concerned mainly with population 
genetics in a strict sense and deals primarily with natural populations and less fully with the rather 
similar problems that arise in breading live stock and cul t i vat ed plans . The emphasis is on the 
behavior of genes and population attributes under natural selection where the most important measure 
is Darwinian fitness. This text is intended for graduatestudents and advanced undergraduates in 
genetics and population biology. This book steers a middle course between completely verbal biological 
arguments and the rigor of the mathematician. The first two-thirds of the book do not require advanced 
mathematical background. An ordinary knowledge of calculus will suffice. The latter parts of the book, 
which deal with population stochastically, use more advanced methods.

Primer Of Population Biology

These volumes discuss evolutionary biology through the lense of population genetics.

An Introduction to Population Genetics Theory

Professor Levins, one of the leading explorers in the field of integrated population biology, considers the 
mutual interpenetration and joint evolution of organism and environment, occurring on several levels at 
once. Physiological and behavioral adaptations to short-term fluctuations of the environment condition 
the responses of populations to long-term changes and geographic gradients. These in turn affect the 



way species divide the environments among themselves in communities, and, therefore, the numbers 
of species which can coexist. Environment is treated here abstractly as pattern: patchiness, variability, 
range, etc. Populations are studied in their patterns: local heterogeneity, geographic variability, faunistic 
diversity, etc.

Evolution and the Genetics of Populations, Volume 3

Geographic Variation, Speciation and Clines explores the origins and development of geographic 
variation, divergence, and speciation. In particular it is concerned with genetic divergence as it is usually 
found on continents, among groups of populations isolated only by distance. Although earlier writers 
on this topic considered the effects of geography and dispersal, intense geographic differentiation 
and speciation were thought to require complete isolation. Professor Endler shows how geographic 
differentiation and speciation may develop in spite of continuous gene flow. Following a review of the 
diverse and scattered literature on gene flow and population differentiation, the author discusses the 
relationships among gene flow, dispersal, and migration. He then summarizes the factors which limit the 
geographic extent of gene flow, and those which allow steep clines to develop in the absence of barriers 
to gene flow. His analysis draws on examples from the field, experiments, and single- and multiple-locus 
models. The mechanism and conditions for parapatric speciation are presented: steepening clines, 
development into hybrid zones, and the evolution of sexual isolation. In the final chapter the author 
considers the interpretation of natural clines and the associated geographic patterns of subspecies 
and species.

Population Biology

These volumes discuss evolutionary biology through the lense of population genetics.

Introduction to Population Biology & Evolution

These volumes discuss evolutionary biology through the lense of population genetics.

Population Biology and Evolution

Updated to include two new chapters, a modified Part II structure, more recent empirical examples, and 
online spreadsheet simulations.

Evolution in Changing Environments

All organisms live in clusters, but such fractured local populations, or demes, nonetheless maintain 
connectivity with one another by some amount of gene flow between them. Most such metapopulations 
occur naturally, like clusters of amphibians in vernal ponds or baboon troops spread across the 
African veldt. Others have been created as human activities fragment natural landscapes, as in 
stands of trees separated by roads. As landscape change has accelerated, understanding how these 
metapopulations function—and specifically how they adapt—has become crucial to ecology and to our 
very understanding of evolution itself. With Adaptation in Metapopulations, Michael J. Wade explores 
a key component of this new understanding of evolution: interaction. Synthesizing decades of work in 
the lab and in the field in a book both empirically grounded and underpinned by a strong conceptual 
framework, Wade looks at the role of interaction across scales from gene selection to selection at the 
level of individuals, kin, and groups. In so doing, he integrates molecular and organismal biology to 
reveal the true complexities of evolutionary dynamics from genes to metapopulations.

Geographic Variation, Speciation and Clines. (MPB-10), Volume 10

Various approaches have been developed to evaluate the consequences of spatial structure on 
evolution in subdivided populations. This book is both a review and new synthesis of several of 
these approaches, based on the theory of spatial genetic structure. François Rousset examines 
Sewall Wright's methods of analysis based on F-statistics, effective size, and diffusion approximation; 
coalescent arguments; William Hamilton's inclusive fitness theory; and approaches rooted in game 
theory and adaptive dynamics. Setting these in a framework that reveals their common features, he 
demonstrates how efficient tools developed within one approach can be applied to the others. Rousset 
not only revisits classical models but also presents new analyses of more recent topics, such as 
effective size in metapopulations. The book, most of which does not require fluency in advanced 
mathematics, includes a self-contained exposition of less easily accessible results. It is intended for 



advanced graduate students and researchers in evolutionary ecology and population genetics, and 
will also interest applied mathematicians working in probability theory as well as statisticians.

Evolution and the Genetics of Populations, Volume 2

Reviewing the general theory of population stability, this text critically analyzes techniques for inferring 
whether a given population is in balance or not. It goes on to show how rigorous empirical research 
can reveal both the proximal causes of stability and its most evolutionary cases.

Population Biology and Evolution

This new textbook for students taking courses in evolution is addressed to one of the most difficult 
questions evolutionary biology, that of selection. Covering both artificial and natural selection, the author 
has written a short, readable text that will appeal to students and professionals alike. how the nature 
of the process determines the nature of evolutionary change.

Evolution and the Genetics of Populations, Volume 4

This volume presents a review of metapopulation biology. It describes key theories of study and applies 
the best field studies to the conservation of species in fragmented landscapes. The work explains and 
critically assess the value of the metapopulation concept for field studies and conservation.

Introduction to Population Biology

To cope with the abiotic stress-induced osmotic problems, plants adapt by either increasing uptake 
of inorganic ions from the external solution, or by de novo synthesis of organic compatible solutes 
acting as osmolytes. Of the osmoregulants and protectants discussed in this volume, trehalose, 
fructans, ectoine and citrulline, which are generated in different species, in osmotically ineffective 
amounts, mitigate the stress effects on cells/plants and improve productivity. There are several pieces 
of encouraging research discussed in this volume showing significant improvement in stress tolerance 
and in turn productivity by involving genetic engineering techniques.

Adaptation in Metapopulations

The Evolution of Populations Biology All life on Earth is related. Evolutionary theory states that humans, 
beetles, plants, and bacteria all share a common ancestor, but that millions of years of evolution have 
shaped each of these organisms into the forms we see today. Scientists consider evolution a key 
concept to understanding life. It is one of the most dominant evolutionary forces. Natural selection acts 
to promote traits and behaviors that increase an organism's chances of survival and reproduction, while 
eliminating those traits and behaviors that are detrimental to the organism. However, natural selection 
can only, as its name implies, select--it cannot create. We can attribute novel traits and behaviors to 
another evolutionary force--mutation. Mutation and other sources of variation among individuals, as 
well as the evolutionary forces that act upon them, alter populations and species. This combination of 
processes has led to the world of life we see today. Chapter Outline: Population Evolution Population 
Genetics Adaptive Evolution The Open Courses Library introduces you to the best Open Source 
Courses.

Genetic Structure and Selection in Subdivided Populations (MPB-40)

The impetus for this book arose out of my previous book, The Evolution of Life Histories (Roff, 1992). 
In that book I presented a single chapter on quanti tative genetic theory. However, as the book was 
concerned with the evolution of life histories and traits connected to this, the presence of quantitative 
genetic variation was an underlying theme throughout. Much of the focus was placed on optimality 
theory, for it is this approach that has proven to be extremely successful in the analysis of life history 
variation. But quantitative genetics cannot be ig nored, because there are some questions for which 
optimality approaches are inappropriate; for example, although optimality modeling can address the 
ques tion of the maintenance of phenotypic variation, it cannot say anything about genetic variation, on 
which further evolution clearly depends. The present book is, thus, a natural extension of the first. I have 
approached the problem not from the point of view of an animal or plant breeder but from that of one 
interested in understanding the evolution of quantitative traits in wild populations. The subject is large 
with a considerable body of theory: I generally present the assumptions underlying the analysis and the 
results, giving the relevant references for those interested in the intervening mathematics. My interest 



is in what quantitative genetics tells me about evolutionary processes; therefore, I have concentrated 
on areas of research most relevant to field studies.

Stability in Model Populations

This textbook shows readers how models of the genetic processes involved in evolution are made 
(including natural selection, migration, mutation, and genetic drift in finite populations), and how the 
models are used to interpret classical and molecular genetic data. The material is intended for advanced 
level undergraduate courses in genetics and evolutionary biology, graduate students in evolutionary 
biology and human genetics, and researchers in related fields who wish to learn evolutionary genetics. 
The topics covered include genetic variation, DNA sequence variability and its measurement, the 
different types of natural selection and their effects (e.g. the maintenance of variation, directional 
selection, and adaptation), the interactions between selection and mutation or migration, the description 
and analysis of variation at multiple sites in the genome, genetic drift, and the effects of spatial structure.

Natural Selection

This book is an excellent resource covering three of the four major mechanisms of evolution, natural 
selection, genetic drift, and gene flow.

The Natural Selection of Populations and Communities

This book adopts an experimental approach to understanding the mechanisms of evolution and the 
nature of evolutionary processes, with examples drawn from microbial, plant and animal systems. 
It incorporates insights from remarkable recent advances in theoretical modelling, and the fields 
of molecular genetics and environmental genomics. Adaptation is caused by selection continually 
winnowing the genetic variation created by mutation. In the last decade, our knowledge of how selection 
operates on populations in the field and in the laboratory has increased enormously, and the principal 
aim of this book is to provide an up-to-date account of selection as the principal agent of evolution. In 
the classical Fisherian model, weak selection acting on many genes of small effect over long periods 
of time is responsible for driving slow and gradual change. However, it is now clear that adaptation 
in laboratory populations often involves strong selection acting on a few genes of large effect, while 
in the wild selection is often strong and highly variable in space and time. Indeed these results are 
changing our perception of how evolutionary change takes place. This book summarizes our current 
understanding of the causes and consequences of selection, with an emphasis on quantitative and 
experimental studies. It includes the latest research into experimental evolution, natural selection in 
the wild, artificial selection, selfish genetic elements, selection in social contexts, sexual selection, and 
speciation.

The Basics of Selection

Quantitative traits-be they morphological or physiological characters, aspects of behavior, or 
genome-level features such as the amount of RNA or protein expression for a specific gene-usually 
show considerable variation within and among populations. Quantitative genetics, also referred to as 
the genetics of complex traits, is the study of such characters and is based on mathematical models 
of evolution in which many genes influence the trait and in which non-genetic factors may also be 
important. Evolution and Selection of Quantitative Traits presents a holistic treatment of the subject, 
showing the interplay between theory and data with extensive discussions on statistical issues relating 
to the estimation of the biologically relevant parameters for these models. Quantitative genetics is 
viewed as the bridge between complex mathematical models of trait evolution and real-world data, and 
the authors have clearly framed their treatment as such. This is the second volume in a planned trilogy 
that summarizes the modern field of quantitative genetics, informed by empirical observations from 
wide-ranging fields (agriculture, evolution, ecology, and human biology) as well as population genetics, 
statistical theory, mathematical modeling, genetics, and genomics. Whilst volume 1 (1998) dealt with 
the genetics of such traits, the main focus of volume 2 is on their evolution, with a special emphasis 
on detecting selection (ranging from the use of genomic and historical data through to ecological field 
data) and examining its consequences.

Metapopulation Biology



Natural selection is the process which, being the most important factor of evolution, promotes rising 
of adaptability and prevents destructive consequences of all other processes. The concept of natural 
selection is a discordant problem of evolutionary human genetics. Despite popularity of a hypothesis 
of "neutral evolution\

The Driving Forces of Evolution

An innovative introduction to ecology and evolution This unique textbook introduces undergraduate 
students to quantitative models and methods in ecology, behavioral ecology, evolutionary biology, and 
conservation. It explores the core concepts shared by these related fields using tools and practical 
skills such as experimental design, generating phylogenies, basic statistical inference, and persuasive 
grant writing. And contributors use examples from their own cutting-edge research, providing diverse 
views to engage students and broaden their understanding. This is the only textbook on the subject 
featuring a collaborative "active learning" approach that emphasizes hands-on learning. Every chapter 
has exercises that enable students to work directly with the material at their own pace and in small 
groups. Each problem includes data presented in a rich array of formats, which students use to 
answer questions that illustrate patterns, principles, and methods. Topics range from Hardy-Weinberg 
equilibrium and population effective size to optimal foraging and indices of biodiversity. The book also 
includes a comprehensive glossary. In addition to the editors, the contributors are James Beck, Cawas 
Behram Engineer, John Gaskin, Luke Harmon, Jon Hess, Jason Kolbe, Kenneth H. Kozak, Robert J. 
Robertson, Emily Silverman, Beth Sparks-Jackson, and Anton Weisstein. Provides experience with 
hypothesis testing, experimental design, and scientific reasoning Covers core quantitative models 
and methods in ecology, behavioral ecology, evolutionary biology, and conservation Turns "discussion 
sections" into "thinking labs" Professors: A supplementary Instructor's Manual is available for this book. 
It is restricted to teachers using the text in courses. For information on how to obtain a copy, refer to: 
http://press.princeton.edu/class_use/solutions.html

The Evolution of Populations

For undergraduate courses in Evolution. By presenting evolutionary biology as an ongoing research 
effort, this best-selling text aims to help students think like scientists. The authors convey the excitement 
and logic of evolutionary science by introducing principles through recent and classical studies, and by 
emphasizing real-world applications.

Evolutionary Quantitative Genetics

Authored by an internationally prominent figure in the field, Evolutionary Genetics unites the molecular 
and population approaches to evolution to show how population genetics can be applied to real 
biological problems. It explores the mechanisms of evolution, covering basic population and quan-
titative genetics; evolutionary game theory; evolution of behavior; prokaryote evolution; evolution of 
genomes; sex, recombination, breeding systems, and sexual selection; speciation; and macroevolution. 
Throughout, science is viewed as a dynamic activity rather than a body of received doctrine, and current 
research is given a comprehensive treatment. End-of-chapter problems, with answers and explanations 
at the back of the book, along with computer projects, allow students to practice the skills central to 
problem-solving and model-making in population and evolution.

Elements of Evolutionary Genetics

Demonstrates adaption by natural selection. A lab manual and password is included with every student 
copy of the text.

Mechanisms of Evolution

Selection
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