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Preface

It gives us immense pleasure to present this book for the students of F.Y. B.Sc.
(Second Semester) – Zoology, University of Mumbai for their revised syllabus.

The said syllabus has been implemented from the year 2015-2016. This book is
divided in to two sections. Section 1 includes paper 1- Population ecology,
Ecosystem and National Parks and Sanctuaries of India as chapters 1, 2 and 3
respectively. Similarly section 2 of the book includes paper 2 – Nutrition and health,
Public health and hygiene, Common human diseases and disorders as Chapters 4, 5
and 6 respectively.

It has been our sincere endeavor to make the matter simple, easy and
appropriately illustrated for the students to understand the basic concepts. We also
have included the relevant questions on each unit for the benefit of students.

We take this opportunity to thank all those who helped us by giving valuable
suggestions during the process of making of this and the first semester books.

We are also grateful to Himalaya Publication House for printing this book.

We are happy to receive comments and suggestions from teachers and students
for improvement in the book.

Dr. (Mrs). Neelima Kulkarni
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Syllabus

USZO201 (Course: 3)
Ecology and Wildlife Management

Unit 1: Population Ecology: (15 L)
Objective: To facilitate the learning of population ecology, its dynamics and regulatory factors important
for its sustenance.
Desired Outcome: This unit would allow learners to study about nature of animal population, specific
factors affecting its growth and its impact on the population of other life form.

1.1 Population Dynamics
1.1.1 Population Density
1.1.2 Natality
1.1.3 Mortality
1.1.4 Fecundity
1.1.5 Age Structure
1.1.6 Sex Ratio
1.1.7 Life Tables
1.1.8 Survivorship Curves
1.1.9 Population Dispersal and Distribution Patterns
1.1.10 Niche Concept

1.2 Population Growth Regulation
1.2.1 Intrinsic Mechanism – Density Dependent Fluctuations and Oscillations
1.2.2 Extrinsic Mechanism- Density Independent, Environmental and Climate Factors,

Population Interactions
1.3 Population Growth Pattern

1.3.1 Sigmoid
1.3.2 J Shaped 26

1.4 Human Census (India) – Concept, Mechanism and Significance

Unit 2: Ecosystem: (15 L)
Objective: To impart knowledge of different components of ecosystem and educate about essentials of
coexistence of human beings with all other living organisms.
Desired Outcome: Learners will grasp the concept of interdependence and interaction of physical, chemical
and biological factors in the environment and will lead to better understanding about implications of loss of
fauna specifically on human being, erupting spur of desire for conservation of all flora and fauna.

2.1 Concept of Ecosystems
2.1.1 Ecosystem - Definition and Components
2.1.2 Impact of Temperature on Biota
2.1.3 Biogeochemical Cycles (Water, Oxygen, Nitrogen, Sulphur)
2.1.4 Fresh Water Ecosystem – Lentic and Lotic
2.1.5 Food Chain and Food Web in Ecosystem (Fresh Water and Grass Land).



2.1.6 Ecological Pyramids - Energy, Biomass and Number.
2.1.7 Animal Interactions (Commensalism, Mutualism, Predation, Antibiosis, Parasitism)

Unit 3: National Parks and Sanctuaries of India (15 L)
Objective: To enlighten learners about the current status of wild life conservation in India in the light of
guidelines from different relevant governing agencies vis-à-vis with adversity of poaching and biopiracy.
Desired Outcome: Learners would be inspired to choose career options in the field of wild life conservation,
research, photography and ecotourism.

3.1 Concept of Endangered and Critically Endangered Species Using Examples of Indian Wildlife
with Respect to National Parks and Wildlife 27
Sanctuaries of India (Sanjay Gandhi National Park, Tadoba Tiger Reserve, Corbett National Park,
Kaziranga National Park, Gir National Park, Silent Valley, Pirotan Island Marine Park, Keoladeo
Ghana National Park, Bandipur Sanctuary

3.2 Management Strategies with Special Reference to Tiger and Rhinoceros in India
3.3 Ecotourism
3.4 Biopiracy

Course: 4 [USZO 202]
Nutrition, Public Health and Hygiene

Unit 1: Nutrition and Health (15 L)
Objective: To make learners understand the importance of balanced diet and essential nutrients of food at
different stages of life.
Desired Outcome: Healthy dietary habits would be inculcated in the life style of learners in order to prevent
risk of developing health hazards in younger generation due to faulty eating habits.

1.1 Concept of Balanced Diet, Dietary Recommendations to a Normal Adult, Infant, Pregnant
Woman and Aged.

1.2 Malnutrition Disorders –Anemia (B12 and Iron Deficiency), Rickets, Marasmus, Goiter,
Kwashiorkar (Cause, Symptoms, Precaution and Remedy).

1.3 Constipation, Piles, Starvation, Acidity, Flatulence, Peptic Ulcers (Cause, Symptoms, Precaution
and Remedy).

1.4 Obesity (Definition and Consequences).
1.5 Importance of Fibres in Food.
1.6 Significance of Breast Feeding.
1.7 Swine Flu and Dengue (Cause, Symptoms, Precaution and Remedy).
1.8 BMI Calculation and Its Significance. 28

Unit 2: Public Health and Hygiene (15 L)
Objective: To impart knowledge about source, quantum and need for conservation of fast depleting water
resource and essentials of maintaining proper sanitation, hygiene and optimizing use of electronic gadgets.
Desired Outcome: Promoting optimum conservation of water, encouragement for maintaining adequate
personal hygiene, optimum use of electronic gadgets, avoiding addiction, thus facilitating achievement of
the goal of healthy young India in true sense.



2.1 Health
2.1.1 Definition of Health, the Need for Health Education and Health Goal.
2.1.2 Physical, Psychological and Social Health Issues.
2.1.3 WHO and Its Programmes - Polio, Small Pox, Malaria and Leprosy (Concept, Brief

Accounts and Outcome with Respect to India).
2.1.4 Ill Effects of Self-medication.

2.2 Water and Water Supply
2.2.1 Sources and Properties of Water.
2.2.2 Purification of Water, Small-scale, Medium-scale and Large-scale (Rapids and Filters)
2.2.3 Water Footprint (Concept, Brief Accounts and Significance).

2.3 Hygiene:
2.3.1 Hygiene and Health Factors at Home, Personal Hygiene, Oral Hygiene and Sex Hygiene.

2.4 Radiation Risk
2.4.1 Mobile Cell Tower and Electronic Gadgets (Data of Recommended Level, Effects and

Precaution).
2.5 First Aid

2.5.1 Dog Bite and Its Treatment. 29
2.6 Blood Bank – Concept and Significance

UNIT 3: Common Human Diseases and Disorders (15 L)
Objective: To educate learners about causes, symptoms and impact of stress related disorders and infectious
diseases.
Desired Outcome: Learners will be able to promptly recognize stress related problems at initial stages and
would be able to adopt relevant solutions which would lead to psychologically strong mind set promoting
positive attitude important for academics and would be able to acquire knowledge of cause, symptoms and
precautions of infectious diseases.

3.1 Stress Related Disorders
3.1.1 Hypertension, Diabetes type II, Anxiety, Insomnia, Migraine, Depression (Cause,

Symptoms, Precaution and Remedy)
3.2 Communicable and Non-communicable Diseases

3.2.1 Tuberculosis and Typhoid
3.2.2 Hepatitis (A and B), AIDS, Gonorrhea and Syphilis
3.2.3 Diseases of Respiratory System- Asthma, Bronchitis.
3.2.4 Oral Cancer

(Discuss Cause/Causative Agents, Symptoms, Diagnostics, Precaution/Prevention and
Remedy)
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CHAPTER

Population Ecology1

Population: All the living organisms living in a particular ecosystem constitute Community.
The term population refers to collection of organisms belonging to single species from the given
ecosystem. It is part of the community or it can be said to be part of a species restricted to particular
ecosystem. Human population refers to human beings from the particular ecosystem (area).

Demography: Deals with both quantitative and qualitative aspects of human population.
Quantitative aspects include composition, density, distribution, growth, movement, size, and structure
of the population. Qualitative aspects are the sociological factors such as education quality, crime,
development, diet and nutrition, race, social class, wealth, well being.

Population is never static, it is always dynamic. Thus a population can be defined as a group of
interbreeding organisms of the same species occupying a particular space at a particular time.

Dynamics of Population
The study of any population reveals that the number of individuals in the population is changing

from time to time. Very rarely it is steady over a long period of time.

For example, if we study the history of human population of the world, we find that it has steadily
increased from the year 1650 from 50 crores to 450 crores till 1980. Thus, the population keeps on
changing. This is called dynamism of population.

Natality: It gives the average annual number of births during a year per 1,000 persons in the
population at midyear; also known as crude birth rate. The birth rate is usually the dominant factor in
determining the rate of population growth. It depends on both the level of fertility and the age structure
of the population.

India is the second most populous country in the world, with over 1.271 billion people (2015),
more than a sixth of the world’s population. Already containing 17.5% of the world’s population,
India is projected to be the world’s most populous country by 2025, surpassing China, its population
reaching 1.6 billion by 2050. Its population growth rate is 1.2%, ranking 94th in the world in 2013.
The Indian population had reached the billion mark by 1998.

1000
year mid  theof population Average

year ain birth  of No.
 (b) rate Birth

Potential birth rate refers to the potential of the population for increase by births. It considers
only the reproductive capacity of the population.

Realized natality is based on the actual rate of births and is always observed to be lesser than
Potential birth rate.
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Mortality: This gives the average annual number of deaths during a year per 1,000 population at
midyear; also known as crude death rate. The death rate, while only a rough indicator of the mortality
situation in a country, accurately indicates the current mortality impact on population growth. This
indicator is significantly affected by age distribution, and most countries will eventually show a rise in
the overall death rate, in spite of continued decline in mortality at all ages, as declining fertility results
in an aging population.

1000
year mid  theof population Average

year ain death  of No.
 (d) rate Death

 Perinatal mortality is the sum of neonatal deaths and fetal deaths (stillbirths) per 1,000
births.

 Maternal mortality is the number of maternal deaths per 1,000 women of reproductive age
in the population (generally defined as 15-44 years of age).

 Infant mortality is the number of deaths of children less than 1 year old per 1,000 live births.
 Child mortality is the number of deaths of children less than 5 years old per 1,000 live births.
 Standardised mortality ratio (SMR) is proportional comparison to the numbers of deaths

that would have been expected if the population had been of a standard composition in terms
of age, gender, etc.

 Age-specific mortality rate (ASMR) is the total number of deaths per year per 1,000 people
of a given age (e.g., age 62 last birthday).

 Cause-specific mortality is the mortality rate for a specified cause of death.
 Cumulative death rate is a measure of the (growing) proportion of a group that die over a

specified period (often as estimated by techniques that account for missing data by statistical
censoring).

 Case fatality rate (CFR) is the proportion of cases of a particular medical condition that lead
to death within a specified period of time.

Demographic transition (DT) refers to the transition in birth and death rates to from high to low
as the country develops from a pre-industrial to an industrialized economic system. This is typically
demonstrated through a demographic transition model (DTM). Certain changes, or transitions, in
birth and death rates were observed in industrialized societies over the previous 200 years. Most
developed countries are in stage 3 or 4 of the model; the majority of developing countries have
reached stage 2 or stage 3 (the stages are described below). The major (relative) exceptions are some
poor countries, or affected by government policy or civil strife.

Although this model predicts ever decreasing fertility rates, recent data show that beyond a
certain level of development fertility rates increase again.

Stage One (High Stationary)
In pre-industrial society, death rates and birth rates were both high, and fluctuated rapidly

according to natural events, such as drought and disease, to produce a relatively constant and young
population. Family planning and contraception were virtually nonexistent; therefore, birth rates were
essentially only limited by the ability of women to bear children. Emigration depressed death rates in
some special cases but, death rates more or less tended to match birth rates. Children contributed to the
economy of the household from an early age by carrying water, firewood, and messages, caring for
younger siblings, sweeping, washing dishes, preparing food, and working in the fields. Raising a child
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cost little more than feeding him or her; there were no education or entertainment expenses. Thus, the
total cost of raising children barely exceeded their contribution to the household. In addition, as they
became adults they become a major input to the family business, mainly farming, and were the
primary form of insurance for adults in old age. In India, an adult son was all that prevented a widow
from falling into destitution. While death rates remained high there was no question as to the need for
children, even if the means to prevent them had existed.

During this stage, the society evolves in accordance with Malthusian paradigm, with population
essentially determined by the food supply. Any fluctuations in food supply (either positive, for
example, due to technology improvements, or negative, due to droughts and pest invasions) tend to
translate directly into population fluctuations. Famines resulting in significant mortality are frequent.
Overall, population dynamics during stage one is comparable to those of animals living in the wild.

Stage Two (Early Expanding)
This stage leads to a fall in death rates and a rise in population. In the 20th century, the falls in

death rates in developing countries tended to be substantially faster.

The reasons for decline in the death rate are:
 Death rate can be reduced firstly by improvements in the food supply brought about by higher

yields in agricultural practices (Agricultural improvements included crop rotation, selective
breeding, and seed drill technology) and better transportation. This prevents death due to
starvation and lack of water.

 Secondly, improvement in public health reduces mortality, particularly in childhood. These
are not so many medical breakthroughs (e.g. the development of vaccination) as they are
improvements in water supply, sewerage, food handling, and personal hygiene.

 Many countries like Bangladesh, Myanmar experienced a considerable fertility decline.
 This decline in mortality in Stage Two leads to rapid rise in population (a “population

explosion”) as the gap between deaths and births grows wider. This growth is not due to an
increase in fertility (or birth rates) but to a decline in deaths.

 Another characteristic of Stage Two of the demographic transition is a change in the age
structure of the population. In Stage One, the majority of deaths are concentrated in the first
5-10 years of life. Therefore, more than anything else, the decline in death rates in Stage Two
entails the increasing survival of children and a growing population. Hence, the age structure
of the population becomes increasingly youthful and more of these children enter the
reproductive cycle of their lives while maintaining the high fertility rates of their parents.

Stage Three (Late Expanding)
Stage Three moves the population towards stability through a decline in the birth rate.
 In rural areas continued decline in childhood death means that at some point parents realize

they need not require so many children to be born to ensure a comfortable old age. As
childhood death continues to fall and incomes increase parents can become increasingly
confident that fewer children will suffice to help in family business and care for them in old
age.

 Increasing urbanization changes the traditional values placed upon fertility and the value of
children in rural society. Urban living also raises the cost of dependent children to a family. A
recent theory suggests that urbanization also contributes to reducing the birth rate because it
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disrupts optimal mating patterns. Genetic incompatibilities inherent in more distant out-
breeding makes reproduction harder.

 In both rural and urban areas, the cost of children to parents is exacerbated by the introduction
of compulsory education acts and the increased need to educate children so they can take up a
respected position in society. Children are increasingly prohibited under law from working
outside the household and make an increasingly limited contribution to the household, as
school children are increasingly exempted from the expectation of making a significant
contribution to domestic work. Parents begin to consider it a duty to buy children books and
toys. Partly due to education and access to family planning, people begin to reassess their
need for children and their ability to raise them.

A major factor in reducing birth rates in stage 3 in some countries is the availability of family
planning facilities.

 Increasing female literacy and employment lowers the uncritical acceptance of childbearing
and motherhood as measures of the status of women. Working women have less time to raise
children; this is particularly an issue where fathers traditionally make little or no contribution
to child-raising. Valuation of women beyond childbearing and motherhood becomes
important.

 Improvements in contraceptive technology are now a major factor. Fertility decline is caused
as much by changes in values about children and sex as by the availability of contraceptives
and knowledge of how to use them.

The resulting changes in the age structure of the population include a reduction in the youth
dependency ratio and eventually population aging. The population structure becomes less triangular
and more like an elongated balloon. During the period between the decline in youth dependency and
rise in old age dependency there is ademographic window of opportunity that can potentially produce
economic growth through an increase in the ratio of working age to dependent population; the
demographic dividend.

However, unless factors such as those listed above are allowed to work, a society’s birth rates
may not drop to a low level in due time, which means that the society cannot proceed to Stage Three
and is locked in what is called a demographic trap. Few countries that have experienced fertility
decline of over 40% from their pre-transition levels.

Stage Four (Low Stationary)
This occurs where birth and death rates are both low, leading to a total population which is high

and stable. Death rates are low for a number of reasons, primarily lower rates of diseases and higher
production of food. The birth rate is low because people have more opportunities to choose if they
want children; this is made possible by improvements in contraception or women gaining more
independence and work opportunities. Some theorists consider there are only 4 stages and that the
population of a country will remain at this level. The DTM is only a suggestion about the future
population levels of a country, not a prediction.

Stage Five (Declining)
The original Demographic Transition model has just four stages, but additional stages have been

proposed. Both more-fertile and less-fertile futures have been claimed as a Stage Five.

Some countries have sub-replacement fertility (that is, below 2.1-2.2 children per woman).
Replacement fertility is typically 2.1-2.2 because this replaces the two parents and boys are born more
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often than girls (somewhat 1.05-1.1 to 1) and adds population to compensate for deaths (i.e. members
of the population who die without full reproducing, for example, in the age of 30-35, giving a birth
just to one baby) with approx. 0.1 additional. Many European and East Asian countries now have
higher death rates than birth rates. Population aging and population decline may eventually occur,
assuming that the fertility rate does not change and sustained mass immigration does not occur.

It has also been seen that previously negative relationship between national wealth (as measured
by the Human Development Index (HDI) and birth rates can become J-shaped. Development promotes
fertility decline at low and medium HDI levels, but advanced HDI promotes a rebound in fertility. In
many countries with very high levels of development fertility rates are now approaching two children
per woman — although there are exceptions.

In the current century, most developed countries have increased fertility. From the point of view
of evolutionary biology, richer people having fewer children is unexpected, as natural selection would
be expected to favor individuals who are willing and able to convert plentiful resources into plentiful
fertile descendants. This may be the result of a departure from the environment of evolutionary
adaptedness. Thus, from the perspective of evolutionary psychology, the modern environment is
exerting evolutionary pressure for higher fertility.

A correlation matching the demographic transition has been established; however, it is not certain
whether industrialization and higher incomes lead to lower population or if lower populations lead to
industrialization and higher incomes. In countries that are now developed this demographic transition
began in the 18th century and continues today. In less developed countries, this demographic transition
started later and is still at an earlier stage.

Growth of Population
Since the time earth became first hospitable to man, population was thin. There are three major

population explosions. The population explosions occurred corresponding to the charge in the culture
and environment (Cultural evolution). The first population explosion occurred (about 20,000 years
ago) due to discovery of tools, improvement in hunting methods and food gathering methods. The
second population explosion occurred when man started agriculture and farming. It is believed that
during the 14th century the bubonic plague killed more than half the population of Europe and Asia.
The third and more dramatic increase in the population growth occurred after 1800 a.d. due to
education, industrial revolution and progress in medical sciences improved sanitation.

In 1830, the population was only one billion. Thereafter as the years passed, it gradually started
increasing. In 1930 it was two billion. In 1960, the population reached to three billions. In 1975 the
population reached to four billions. That is it took only 15 years to add another 100 crores. Today the
population is about 5 billions. The growth curve of human population is ‘J’shaped. This data indicates
there is tremendous increase in population comparatively in shorter duration. This exponential
growth is called population explosion.

Now, every minute about 200 babies are born. On average the doubling time of the world
population is 35 years. However, there is a wide range of variation in different areas. In some of the
developed countries it is 210 years while in few others is only 19 and 14 years respectively.

India is the second largest country of thee world (after China) in population. India’s population
(above 100 crores) constitutes nearly 16% of the total world population. The country’s geographical
area is only 2.42 per cent of the world area.
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Age Distribution
The population can be divided into three age groups:
1. Pre-reproductive group. 0-14 yrs.
2. Reproductive group. 15-54 yrs.
3. Post-reproductive group. 55 yrs onwards.

55 yrs onwards

15-54 years

0-14 years

FemaleMale Female FemaleMale Male

Rapid growth Zero growth Negative growth

When these age groups form a pyramid, the population is said to be a growing or exploding one.
In this, the natality rate is very high and relatively the mortality is reduced.

If the population plot is like shown above, the population is steady or is known as zero growth
population. The natality and mortality are almost matched and do not allow significant rise in the
population.

When the plot is like an inverted pyramid, the population is said to be declining and usually leads
to extinction. This is seen when infant mortality is more.

In India, though the population is growing, around half the population is reproductive (i.e., in the
earning age group) while rest is pre and post reproductive (i.e., dependant age group). This has been
responsible for considerable decline in the per capita income.

Sex Ratio
Sex ratio can be defined as the ratio of total number of females against 1000 males in the

population. When the ratio is more than 1 (i.e., number of females is more than that of males) it is
known as feminine population. Whereas, when the ratio is less than 1 (i.e., number of males is more
than that of females) it is known as masculine population. In a masculine population, usually birth rate
is more.

Life Tables
Life tables are used to measure mortality, survivorship, and the life expectancy of a population at

varying ages.
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There are several types of life tables
Generation or cohort life table
It is life history of the mortality experiences of an actual cohort of individuals. The cohort begins

at birth and their mortality experiences are recorded through the death of the last member of that
cohort. For example, demographers use the table to trace the mortality experiences of a cohort or
group of individuals born in 1910 and record the mortality experiences of each member until the last
one dies. In most cases, generation life tables are used to study historic periods.

Current or period life tables
Period life tables are based on the mortality experience of a hypothetical cohort of newborn

babies, usually 100,000 newborns, who are subject to the age-specific mortality rates on which the
table is based. It traces the cohort of newborn babies throughout their lifetime under the assumption
that they are subject to the age-specific mortality rates of a region or country.

There are two types of current life tables:
 Unabridged (complete), for single years of life
 Abridged (incomplete), for 5-year cohorts of life
In many countries, life tables are based on an average of age-specific death rates for a 3-year time

period, generally around a census taking. In many cases, the life tables are prepared every 10 years.
For example, a country or state would collect age-specific death rates for 1999, 2000, and 2001. The
census for year 2000 would be used for the base population.

Population Density
It is the ratio of number of individuals to the area available. As the land area is fixed naturally, in

a growing population density keeps increasing. Such a situation may lead to acute shortage of natural
resources.

Survival Curves:
Mortality may also be expressed in terms of survival. Thus, the survival rate is equivalent to 1

minus the cumulative death rate (with “death from all causes”, for example, being expressed in
terms of overall survival).

A plot of the Kaplan-Meier estimator is a series of declining horizontal steps which, with a
large enough sample size, approaches the true survival function for that population. The value of the
survival function between successive distinct sampled observations is assumed to be constant. In 1958,
Edward L. Kaplan and Paul Meier collaborated to publish this concept of survival curves.
Subsequently, the Kaplan-Meier curves and estimates of survival data have become a familiar way of
dealing with differing survival times (times-to-event), especially when not all the subjects continue in
the study. “Survival” times need not relate to actual survival with death being the event; the “event”
may be any event of interest. Kaplan-Meier analyses are also used in non-medical disciplines.

An important advantage of the Kaplan-Meier curve is that the method can take into account some
types of censored data, particularly right-censoring, which occurs if a patient withdraws from a study,
is lost to follow-up, or is alive without event occurrence at last follow-up. On the plot, small vertical
tick-marks indicate individual patients whose survival times have been right-censored. When no
truncation or censoring occurs, the Kaplan-Meier curve is the complement of the empirical distribution
function.
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In medical statistics, a typical application might involve grouping patients into categories, for
instance, those with Gene A profile and those with Gene B profile. In the graph, patients with Gene B
die much more quickly than those with gene A. After two years, about 80% of the Gene A patients
survive, but less than half of patients with Gene B. After three years the persons with Gene A show
80% survival while those with Gene B showed less than 25% survival.

In order to generate a Kaplan-Meier estimator, at least two pieces of data are required for each
subject, the status at last observation (event occurrence or right-censored) and the time to event (or
time to censoring). If the survival functions between two or more groups are to be compared, then a
third piece of data is required, the group assignment of each subject.

Survivorship curve: Plot of the number of individuals from a hypothetical cohort that will
survive to reach different ages.

Survivorship curves can be classified into three general types.

Type I: Most individuals survive to old age (sheep, humans).

Type II: The chance of surviving remains constant throughout the lifetime (some birds).

Type III: High death rates for young, those that reach adulthood survive well (species that
produce a lot of offspring).

Population Dispersal and Distribution Patterns
Population dispersion is the observation of where individuals are found in a habitat. How

individuals “disperse” themselves?

There are three main types of dispersion: clumped, uniform and random.

Clumped Dispersion
It is the tendency for populations to be found in tight clusters, dispersed across a large landscape.

In between these population hubs, very few to no individuals are usually found. This sort of dispersion
can be caused by a number of factors. Some species cluster together for protection, while others group
around natural resources necessary to their survival.
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Uniform Dispersion
It is the tendency for populations to be found evenly distributed about their habitat. This is

generally caused by a species ability to survive anywhere in their habitat - they use the resources
found immediately around them, and spread out as to use all of the available resources.

Random Dispersion
It is the tendency for populations to be found randomly about their habitat. In motile populations,

individuals are able to move about their habitat, so that at any given instance, they can be found
anywhere about their environment.

Patterns of Population Distribution
The way a population is spaced across an area is driven largely by food supply and other

resources. In uniform distribution, human beings are spread out in a fairly regular pattern. This occurs
often where individuals must compete for a limiting resource, such as water, food or shelter. Random
distribution occurs where resources are distributed evenly or sporadically. Clumped distributions are
found in places where resources are patchy.

Uniform distribution – Known as uniform or even distribution, this distribution pattern is
characterized by the maximization of distance between any two individuals. There is competition for a
resource such as food or water, so they space themselves far apart in order to maximize the amount of
resource consumption. It can also be a result of territorial behaviour.

Clumped distribution – The most common distribution pattern in nature, clumped distribution is
the opposite of uniform: individuals minimize the space between others; as a result, “clumps” of
individuals form around each other. This can be a result of unreliable resources. If one area tends to
accumulate one resource important to the population, the individuals of the population will clump
around this resource.

Random distribution – In very homogenous environments, random or unpredictable spacing
will occur, but this is not common in nature. For random distribution to occur, an individual of the
population won’t have any affinity or repulsion from another individual, nor will they have a
preference for location due to biotic factors.

Niche Concept
In ecology, a niche is a term with a variety of meanings related to the behaviour of a species

living under specific environmental conditions. The ecological niche describes how an organism or
population responds to the distribution of resources and competitors (for example, by growing when
resources are abundant, and when predators, parasites and pathogens are scarce) and how it in turn
alters those same factors (for example, limiting access to resources by other organisms, acting as a
food source for predators and a consumer of prey). “The type and number of variables comprising the
dimensions of an environmental niche vary from one species to another. The relative importance of
particular environmental variables for a species may vary according to the geographic and biotic
contexts”.

Grinnellian Niche
The ecological meaning of niche comes from the meaning of niche as a recess in a wall for a

statue, which itself is probably derived from the Middle French word nicher, meaning to nest.
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Eltonian Niche
In 1927 Charles Sutherland Elton, a British ecologist, defined a niche as follows: “The ‘niche’ of

an animal means its place in the biotic environment, its relations to food and enemies.”

Hutchinsonian Niche
Hutchinsonian niche is an n-dimensional hyper-volume, where the dimensions are environmental

conditions and resources, that define the requirements of an individual or a species to practice “its”
way of life, more particularly, for its population to persist. The “hyper-volume” defines the multi-
dimensional space of resources (e.g., light, nutrients, structure, etc.) available to (and specifically used
by) organisms, and “all species other than those under consideration are regarded as part of the
coordinate system.”

An organism free of interference from other species could use the full range of conditions (biotic
and abiotic) and resources in which it could survive and reproduce which is called its fundamental
niche. However, as a result of pressure from, and interactions with, other organisms (i.e., inter-specific
competition) species are usually forced to occupy a niche that is narrower than this, and to which they
are mostly highly adapted. This is termed the realized niche.

Population Growth Regulation

Density-independent Factors (Extrinsic Factors)
In this type factors, effects on birth and death rates are independent of the number of individuals

in the population. Temperature and precipitation, catastrophes such as floods or hurricanes are the
density independent factors.

Density-dependent Factors (Intrinsic Factors)
Birth rate, death rate and dispersal rates are the factors in this category. These factors change as

the density of the population changes. As density increases, birth rates generally decrease, death rates
increase, and dispersal (emigration) increases, all of which tend to decrease population size.

Population regulation: Density-dependent factors cause population to increase when density is
low and decrease when density is high. Ultimately, food, space, or other resources are in short supply
and population size decreases. Density-independent factors can have large effects on population size,
but may not regulate population size.

Logistic growth: Initially population increases rapidly and then stabilizes at the carrying
capacity (maximum population size that can be supported indefinitely by the environment).

The growth rate decreases as population nears carrying capacity because resources begin to run
short.

At carrying capacity, the growth rate is zero, so population size does not change.

In the real world, with its limited resources, exponential growth cannot continue indefinitely.
Exponential growth may occur in environments where there are few individuals and plentiful
resources, but when the number of individuals gets large enough, resources will be depleted and the
growth rate will slow down. Eventually, the growth rate will plateau or level off ([link]b). This
population size, which is determined by the maximum population size that a particular environment
can sustain, is called the carrying capacity, or K. In real populations, a growing population often
overshoots its carrying capacity, and the death rate increases beyond the birth rate causing the
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population size to decline back to the carrying capacity or below it. Most populations usually fluctuate
around the carrying capacity in an undulating fashion rather than existing right at it.

Population Growth Pattern
Sigmoid curve: Logistic growth: Extended exponential growth is possible only when infinite

natural resources are available; this is not the case in the real world. Charles Darwin recognized this
fact in his description of the “struggle for existence,” which states that individuals will compete (with
members of their own or other species) for limited resources. The successful ones are more likely to
survive and pass on the traits that made them successful to the next generation at a greater rate (natural
selection). To model the reality of limited resources, population ecologists developed the logistic
growth model.

The formula used to calculate logistic growth adds the carrying capacity as a moderating force in
the growth rate. The expression “K– N” is equal to the number of individuals that may be added to a
population at a given time, and “K – N” divided by “K” is the fraction of the carrying capacity
available for further growth. Thus, the exponential growth model is restricted by this factor to generate
the logistic growth equation:

N
N]– rN[K growth Population 

Notice that when N is almost zero the quantity in brackets is almost equal to 1 (or K/K) and
growth is close to exponential. When the population size is equal to the carrying capacity, or N = K,
the quantity in brackets is equal to zero and growth is equal to zero. A graph of this equation (logistic
growth) yields the S-shaped curve. It is a more realistic model of population growth than exponential
growth. There are three different sections to an S-shaped curve. Initially, growth is exponential
because there are few individuals and ample resources available. Then, as resources begin to become
limited, the growth rate decreases. Finally, the growth rate levels off at the carrying capacity of the
environment, with little change in population number over time.

Sigmoid Curve of Population Growth

J shaped curve: Exponential growth: According to Malthus, populations with abundant natural
resources grow very rapidly; however, they limit further growth by depleting their resources. The early
pattern of accelerating population size is called exponential growth. The important concept of
exponential growth is that the growth rate — the number of organisms added in each reproductive
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generation — is itself increasing; that is, the population size is increasing at a greater and greater rate.
After 24 of these cycles, the population would have increased from 1000 to more than 16 billion
bacteria. When the population size, N, is plotted over time, a J-shaped growth curve is produced.

The growth rate of a population is largely determined by subtracting the death rate, D, (number
organisms that die during an interval) from the birth rate, B, (number organisms that are born during
an interval). The growth rate can be expressed in a simple equation that combines the birth and death
rates into a single factor: r. This is shown in the following formula:

Population growth = rN

The value of r can be positive, meaning the population is increasing in size (the rate of change is
positive); or negative, meaning the population is decreasing in size; or zero, in which case the
population size is unchanging, a condition known as zero population growth.

J-shaped Curve of Population Growth

Human census (India) – The census involves actual measuring of population generally by
government organization. It gives a complete picture about current size and growth of the population,
economic status, community wise distribution, etc. it is conducted every ten years and the results are
made public.

General observations of the census are: Together, China and India account for 37 per cent of
the world’s population. Both countries have been conducting censuses over the past year, and when
they report their census results, figures such as the widely accepted world population total are at risk
of changing.

The preliminary census count with a “census date” of March 1, 2011, was 1, 210, 193, 422 —
about 130 million less than the current population of China. The census total was close to what were
expected based on estimates by the Registrar General and Census Commissioner of India and other
organizations. In 1950, shortly after India gained independence, India’s population was 68 per cent
that of China. Now it is 90 per cent. China’s population currently increases by a little less than 7
million per year while India’s grows by about 18 million. India’s population will likely pass China’s
shortly after 2020.

India’s 2011 Census is remarkable in one important way: The number of people added between
the 2001 and 2011 censuses was slightly less than that between the 1991 and 2001 censuses. The last



13Nature and Scope of Rural Marketing

time this happened was between the 1911 and 1921 censuses, when the population actually declined.
The year 1921 is often referred to as the “Year of the Great Divide”, the last period in which India’s
population declined, due to the effects of famine. Nonetheless, the 181 million people added to India’s
population over the past 10 years.

Significance
Population census conducted every 10 years helps the government and individuals identify the

status of country on the backdrop of world population and overall development.

It also gives an idea about sex ratio and age distribution which are vitally important in population
regulation and progress of the country.

A key role is played by census in defining the policies of various government and related
agencies for future planning.

Questions for Short Answers
1. Sigmoid growth curve
2. J-Shaped growth curve
3. Population distribution patterns
4. Natality and Mortality
5. Fecundity
6. Population interactions
7. Age structure and population density
8. Concept of niche and its
9. Population density

10. Natality
11. Mortality
12. Fecundity
13. Age structure
14. Sex ratio
15. Survivorship curve
16. Intrinsic mechanism
17. Extrinsic mechanism
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