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Abstract:

Biodiversity has been referred to as “the planet’s most valuable resource” but it may be defined
as “the variety of organism at all levels, from genetic variants of a single species to many, includes variety
of ecosystems, which comprise both the communities of organisms within particular habitats and the
physical conditions under which they live”. Biodiversity refers to the variety of life forms: the different
plants, animals and microorganisms, the genes they contain, and the ecosystems they form. Biological
diversity is usually considered at three different levels: Genetic Diversity, Species Diversity and Ecosystem
Diversity. The biodiversity consists of flora, fauna, forests, land and water resources that are crucial for
the human, animal and vegetation survival and any imbalance is bound to disrupt the normal cycle of
functioning and is also detrimental to the life on this earth. Plants and Animals, evolving over hundreds of
millions of years, have made our planet fit for the forms of life we know today. They help maintain the
chemical balance of the earth, stabilize climate, protect watersheds and renew soil. The loss of biodiversity
is one of the most critical current environmental problems, threatening valuable ecosystem services and
human well being
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Introductions:

Biological diversity or Biodiversity is the term given to the variety of life on Earth and
the natural patterns it forms. The biodiversity we see today is the fruit of billions of years of
evolution, shaped by natural processes and, increasingly, by the influence of humans. It forms
the web of life of which we are an integral part and upon which we depend. Biodiversity refers
to the variety of life forms: the different plants, animals and microorganisms, the genes they
contain, and the ecosystems they form. This living wealth is the product of hundreds of millions
of years of evolutionary history. The process of evolution means that the pool of living diversity
is dynamic. It increases when new genetic variation is produced, a new species is created or a
novel ecosystem formed. It decreases when the genetic variation within a species decreases, a
species becomes extinct or an ecosystem complex is lost. The concept emphasizes the
interrelated nature of the living world and its processes." Biological diversity is usually
considered at three different levels: Genetic Diversity, Species Diversity and Ecosystem
Diversity. All these three levels are linked and constitute a gene pool.

Genetic diversity refers to the variation of genes within species. New genetic variation
is produced in populations of organisms that can reproduce sexually by recombination and in
individuals by gene and chromosome mutations. The pool of genetic variation present in an
inter-breeding population is shaped by election. Selection leads to certain genetic attributes
being preferred and results in changes to the frequency of genes within this pool. The large
differences in the amount and distribution of genetic variation can be attributed in part to the
enormous variety and complexity of habitats, and the different ways organisms obtain their
living. One estimate is that there are 109 different genes distributed across the world’s biota,
though they do not all make an identical contribution to overall genetic diversity?

©10El)

Quick Response Code:

B

EI

Website:
https://jrdrvb.org/

DOI:10.5281/zen0d0.15541995

Creative Commons (CC BY-NC-SA 4.0)

This is an open access journal, and articles are distributed under the terms of the Creative Commons
Attribution-NonCommercial-ShareAlike 4.0 International Public License, which allows others to remix,
tweak, and build upon the work noncommercially, as long as appropriate credit is given and the new
creations ae licensed under the idential terms.

Address for correspondence:

A. S. Kolhe,Department of Zoology, Arts and Science College, Bhalod Tal.-Yawal Dist.-Jalgaon(M.S.)
How to cite this article:

Kolhe, A. S. (2025). Studies on threats and effects of biodiversity. Journal of Research & Development,
17(4), 1-6. https://doi.org/10.5281/zenodo.15541995




Jouwnal of Research and Development

JOURNALOF Peer Reviewed International, Open Access Journal.
ISSN : 2230-9578 | Website: https:/jrdrvb.org Volume-17, Issue-4 | April - 2025

Species diversity refers to the variety of species. Aspects of species diversity can be measured in a number of
ways. Most of these ways can be classified into three groups of measurement: Species richness, species abundance and
taxonomic or phylogenetic diversity. Measures of species richness count the number of species in a defined area.
Measures of species abundance sample the relative numbers among species. A typical sample may contain several very
common species, a few less common species and numerous rare species.® The species level is generally regarded to be
the most appropriate to consider the diversity between organisms. This is because species are the primary focus of
evolutionary mechanisms and therefore are relatively well defined. At the global level, an estimated 1.7 million species
have been described to date; current estimates for the total number of species in existence vary from five million to
nearly 100 million. On a broad scale, species diversity is not evenly distributed across the globe. The single most
obvious pattern in the global distribution of species is that overall species richness is concentrated in equatorial regions
and tends to decrease as one move from equatorial to Polar Regions. In general, there are more species per unit area in
the tropics than in temperate regions and far more species in temperate regions than there are in Polar Regions. In
addition, diversity in land ecosystems generally decreases with increasing altitude. Other factors which are generally
believed to influence diversity on land are rainfall patterns and nutrient levels. In marine ecosystems, species richness
tends to be concentrated on continental shelves, though deep sea communities are also significant.*

Ecosystem diversity encompasses the broad differences between ecosystem types, and the diversity of
habitats and ecological processes occurring within each ecosystem type. It is harder to define ecosystem diversity than
species or genetic diversity because the boundaries of communities (associations of species) and ecosystems are more
fluid. Since the ecosystem concept is dynamic and thus variable, it can be applied at different scales, though for
management purposes it is generally used to group broadly similar assemblages of communities, such as temperate
rainforests or coral reefs. A key element in the consideration of ecosystems is that in the natural state, ecological
processes such as energy flows and water cycles are conserved.®

The classification of the Earth’s immense variety of ecosystems into a manageable system is a major
scientific challenge, and is important for management and conservation of the biosphere. At the global level, most
classification systems have attempted to steer a middle course between the complexities of community ecology and the
oversimplified terms of a general habitat classification. Generally, these systems use a combination of a habitat type
definition with a climatic descriptor; for example, tropical moist forest, or temperate grassland. Some systems also
incorporate global biogeography to account for differences in biota between regions of the world which may have very
similar climate and physical characteristics. The measurement of ecosystem diversity is still in its infancy.
Nevertheless, ecosystem diversity is an essential element of total biodiversity and accordingly should be reflected in
any biodiversity assessment.’®

Among the global environmental problems, the loss of biodiversity is considered by many environmentalists
unique in the sense that its depletion is irretrievable. The severity of the problem is confirmed by the Global Species
Assessment, which is produced by the Red List Consortium comprising International Union for Conservation of Nature
(IUCN) and its Species Survival Commission. The assessment says that a total of 15,889 species face Extinction, One
in three amphibians and almost half of all freshwater turtles are threatened, on top of the one in eight birds and one in
four mammals to be in jeopardy.” Humankind is in fact left with no choice than to fight seriously for the cause of
betterment of existing environment and natural resources. It is high time to look into and examine the schemes, plans,
programmes having adverse effects on the environment so that a better, balanced and ecofriendly development could be
a reality. The conservation of biological diversity is increasingly becoming one of the greatest challenges of our times.
The idea of conservation of biodiversity is probably as old as the human existence but the use of the term in the
contemporary writings is relatively recent. Generally, conservation is considered as protection of wild nature where as
few see it as an attempt to stress the prudent use of already stressed natural resources. Conservation is the management
of the biosphere so that it may yield the greatest sustainable benefit while maintaining its potential to meet the needs
and aspiration of future generations.® Biodiversity has been defined as “the variety and variability among living
organisms and the ecological complexes in which they occur”.? Biodiversity is a combination of two words ‘Biological
and Diversity’, signifying diversity is generally defined as the number and variability of all forms pertaining to plants,
animals and micro-organisms and the ecological complexes they inhabit. The Convention on biological diversity, 1992
defines Biodiversity as the variability among living organisms from all sources including, inter alia, terrestrial, marine
and other aquatic ecosystems and the ecological complexes of which they are part, this includes diversity within
species, between species and of ecosystems.'? The term is used to described * the degree of nature’s variety, including
both the number and frequency of ecosystems, species or genes in a given assemblage”.’’ As we know that
Conservation of Biodiversity is the need of the time, but here are various obstacles in its conservation.

The main obstacles to the conservation of biodiversity conservation are the following:

1. Scientific knowledge on many species and many ecosystems are meager and they do not know-how to
conservation of species is limited.
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2. Biological resources are undervalued in comparison to mineral resources and natural resources. The reason for
under valuation lies in the fact that it is very difficult to determine the total economic value of the full range of
goods and services which biodiversity offers.

3. Biological resources and more particularly the plant genetic resources, as such, are not marketable amongst people.
There is no organized market for genetic resources.

4. Local institutions to conserve and utilize biodiversity are very small in number. [ There is lack of incentives
amongst common people for promoting biodiversity conservation.

5. Conservation activities are focused too narrowly in government policies of different countries and consequently the
fund allocation for conservation of biodiversity is also inadequate.

6. Rich traders and manufacturers over-exploit some of the valuable biological species and leave the region
impoverished with a few species.

7. Lack of political coordination among different countries hampers biodiversity conservation efforts. Sometimes, the
exchange of genetic resources between two or more countries is so restricted that the conservation of all the
varieties or strains of a species in a particular place is very difficult.

8. Absence of rapid and efficient techniques to identify minor differences among various varieties or strains within
species makes it difficult to conserve the diversity within a species. This difficulty often causes duplication of a
particular variety in the conservatory or gene bank that leads to considerable wastage of time, labour and money.12

9. Thus, conservation of biodiversity is a must for the survival of humanity on this earth. The biodiversity consists of
flora, fauna, forests, land and water resources that are crucial for the human, animal and vegetation survival and
any imbalance is bound to disrupt the normal cycle of functioning and is also detrimental to the life on this earth.
Plants and Animals, evolving over hundreds of millions of years, have made our planet fit for the forms of life we
know today. They help maintain the chemical balance of the earth, stabilize climate, protect watersheds and renew
soil. The diversity of nature is a source of beauty, enjoyment, understanding and knowledge- a foundation for
human creativity. For all of these reasons, conserving biodiversity and using biological resources sustainably have
become issues of major international concern.

Threats to Biodiversity

Earth’s biodiversity, as we observe it today, is the product of billions of years of evolution. The loss of

biodiversity due to any factor, either natural or artificial, is a great irreparable loss to global economy. Once a

biological species is lost, it is lost forever and we cannot recreate it up till now despite the accumulation of voluminous

knowledge on biology. As the biodiversity decreases, the genetic diversity also erodes. As a result, our capacity to
maintain and enhance agricultural, forest and livestock productivity also decreases. 8 There are several causes for the
loss of biodiversity i.e. the loss of biological species. These are briefly explained as follows: **

A. Habitat Loss and Fragmentation

The habitat loss is the main cause of biodiversity loss. This is due to clear felling of forests, diversion of forest land
to non-forest use, mining activities, construction of dams and roads in forests areas, overgrazing by domestic cattle
population, metal and pesticide population and conservation of wetlands to agricultural use. The majority of
natural wetland habitats are under threat due to anthropogenic activities.* During 1951 to 1990, nearly 4.238
million ha of forest land was diverted for non-forest use. Of this 2.6 millions ha was for agriculture use. Nearly 0.5
million ha was diverted for river valley project, 20,000 ha of the Himalayan forest were covered with chir pine
plantation which resulted in depletion of soil and suppression of undergrowth. In Karnataka 30,000 ha of forest
land was diverted to Eucalyptus plantation. The selective felling in Andaman Islands changed evergreen to
deciduous forests. The forest Department raised a uniform industrial cropping system, which is created after clear
felling and ruthless cutting back of all growth. More demand of fuel wood and green fodder further degraded forest
habitat. The loss of marine habitat is associated with resource harvest practices and coastal as well as off-shore
developmental activities. The activities like trawling, felling of mangroves trees and collection of coral blocks
damage benthic habitats.
The loss of aquatic biodiversity is due to over-fishing, target fishing, fishing in banned areas, destructive methods
of fishing, reclamation and mining, poaching, harvest of wild seeds, eutrophication, toxicity due to antifouling
paints and industrial pollution etc. The habitat loss has vastly reduced and fragmented populations of several
hundred species. A, few examples are Asiatic Lion, Indian Great Bustard, Lesser Florican and Indian Elephant.*®

B. Disturbance and Pollution
Natural disturbances and calamities, such as fire, tree fall and defoliation by insects severely affected bio-
communities. These can destroy biodiversity on a large scale. The introduction of unwanted material in ecosystems
severely affects the living organisms. Pollution may reduce and eliminate populations of sensitive species.

C. Introduction of Exotic Species
New species (exotic species) when enter a geographical region, have drastic effects on existing species (endemic
species). These species may cause disappearance of existing species through changed biotic interactions. For
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example, Nile perch, an exotic predatory fish introduced into lake Victoria (South Africa) threatens the entire
ecosystem of the lake by eliminating several native species of the small fish called cichlid fish.

D. Hunting/Exploitation/Collection/Fishing
Hunting or live harvesting of animals was the major factor for reduction of populations of species like large
carnivores, some primate species, waterfowls, turtles and crocodiles before the enactment of Wildlife Protection
Act 1972 in India. Poaching threatens survival of species like elephant and tiger. Over harvesting depletes the
stock of fish species. Incidental catches and subsequent poaching drastically reduced the population of dugong in
the Gulf of Mannar. The loss of marine biodiversity is aggravated by the promotion of unsustainable fishing
practices and selective harvest of wild resources motivated by cultural tradition and generating cash income to
supplement earnings from other resources have endangered certain groups of plants. The over-exploitation of
medicinal plants for pharmaceutical industries threatened survival of species of plants.

E. Accidental Morality
The accidental morality of endangered species frequently occur due to electrocution from high tension power lines,
train hits, road kills, ingestion of smothered plastics, ghost fishing and indiscriminate use of power boats and
trawlers. The dolphins, dugongs, whales and sea turtles die due to propeller hits from ship, trawlers or power boats.
Several species of small mammals and reptiles are frequently killed on roads in the Western Ghats and north India.
The species loss is also due to mine dam bursts and flash floods.*®

F. Climate Change
The range and abundance of plant and animal species are changed drastically due to changed climatic conditions.
Some species which cannot adapt to changed climate may migrate to new locations. Most plants and animals can
tolerate only a narrow range of ambient temperature. There is shift in vegetation type boundaries i.e. in Western
Ghats, the moist forest species are shifting eastward. The species of lower altitude are migrating to higher altitude.
The climate science predicts that the mountain forests of Western Ghats would change into grasslands. The
resultzglt increase in dry season length would increase the risk of forest fires in moist and dry deciduous forests of
India.

G. Shifting Cultivation
Shifting cultivation, also known as “Jhuming” was practiced by nomadic people in the past and is still in vogue in
some hilly regions of North East India. Shifting cultivation has caused substantial loss of biodiversity. People in
the hilly terrains clear the forests by fire and sow seeds in the cleared land. As the crops mature, they harvest it and
then move to a new location. After a long time they come back again to the first location for growing crop order
and this is called “Jhum Cycle”. In the past, one jhum cycle used to complete in 25 to 50 years. But now it is
completed in just 5 to 8 years due to heavy population pressure and shrinkage in agricultural land. Shifting
cultivation not only reduces biodiversity but also erodes soil. In India about 5482 sq. kilometers of forest cover has
been lost due to shifting cultivation while in North East India the figure stands at 300 sq. kilometers.*®

H. Political Causes

Political factors also pay a crucial role in the loss of global biodiversity. The developing countries in the world are
very rich in biodiversity but do not possess the cost effective technology to exploit biodiversity. On the contrary,
the developed countries have the advanced technology for utilizing biodiversity for socio- economic development
but they are poor in biodiversity. As a result, efforts are being made by the developed countries to obtain the rich
biodiversity of developing countries at minimal or no economic cost. This attitude often leads to a bone of
contention between countries and finally affects the entire efforts on biodiversity conservation and exchange. Other
political factors responsible for biodiversity loss are lack of political coordination, differences in interest among
groups on exchange of biological species, incomplete information on biodiversity in the political decision-making
and distortion of political incentives.*

Absence of Local Institutions

Frequent absence of local institutions interested in conserving and utilizing biodiversity is a major cause for
the global loss of biodiversity. This could partly be due to lack of awareness among the people about the utility of
biodiversity and its conservation.
Effects of Biodiversity Loss

Humankind is losing biodiversity everyday through loss of biological species by many factors. Some species
become extinct without even being documented. Species are usually not described as extinct till they have not been
spotted or observed for many years. The reports of Zoological Survey of India (ZSI) reveal that the Cheetah, the pink-
headed duck and the mountain quail have already become extinct in India since late 1980s. Other animals like brown
antlered deer, hispid hare etc. are feared to be in a critical species status because of few individuals surviving on earth.
About a hundred or fewer individual have been spotted in the case of some animal species like Java rhinoceros,
Philippine eagle, Hawaiian crow, Spix“s macaw and Chinese river dolphin. These are in a critical stage and a few steps
away from total extinction. Like animals, 976 tree species are critically endangered throughout the world.?
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The loss of biodiversity has many fold effects to our environment and us. These are briefly described below:
1. Loss of Valuable Genes

Loss of biodiversity is the loss of valuable genes. The present day genes available in all the biological species
are the products of millions of years of evolution. The loss of a natural gene is a great loss to our economy. Once a
gene is lost, it is very difficult and highly expensive to synthesize it artificially and that too possible only if the
base sequence is available otherwise the modern gene machine or gene synthesizer cannot produce it. It is thus
essential to determine the base sequence of all the genes in all biological species taking into consideration the
extinction of any species.

The real value of genes in our day to day activities is well understood when we look into the history of the
major crop failures in the world. The wheat crop failure due to rust disease in Eastern India in 1943 led to a
disastrous famine and death of millions of people. In 1845, a quarter million Irish died from starvation due to
potato crop failure by the blight disease in Ireland. Coffee plantations worth million dollars were destroyed by the
coffee rust disease in 1870-1886 in Sri Lanka. The long history of major crop failures in the world has taught the
biologists about biodiversity as a storehouse of valuable genes. We cannot neglect to conserve the variety of genes
or genetic diversity available in any species. To neglect genetic diversity means to neglect and risk our own
survival on earth. Whenever any specific gene is needed in future for averting a major crop failure or preventing
animal epidemic, it is only these gene pools (also called germplasm) or the genetic diversity stored in various lines
or strains of a species that have to be searched. So loss of biodiversity is essentially a loss of golden treasure of
valuable genes offered to mankind by evolution.*

2. Loss of Cultural Diversity

Loss of biodiversity results in a loss of cultural diversity. Human culture co-evolved with nature. Many
biological species find mention in different religions, mythology, folklore and great epics of the world. Loss of
biodiversity may bring about a significant change in the aesthetic, inspirational and educational role of nature on
mankind. Loss of certain biological species from earth may influence the emotional and spiritual well being of the
human race as a whole.

3. Loss of Ecosystem

Loss of biodiversity has a profound effect on the loss of ecosystem. Ecosystem is a complex web of inter-
relationship and inter-dependence of various species. The loss of a species can have deleterious effects on the
remaining species in the ecosystem. The ecosystem functions on the basis of energy flow and food chain. Loss of
species disrupts the food chain and energy flow and also causes imbalance in the ecosystem. The species, whose
presence or absence has a significant effect on the rest of a natural community, is called a key stone species. A key
stone predator species limits the population of its prey species whereas key stone mutualists involve in mutually
beneficial interactions in the ecosystem. The loss of a particular species from an ecosystem significantly alters the
population size of other species.

Habitat loss paves the way for the loss of ecosystem leading to the loss of biodiversity. Habitat loss results in
extinction of endemic species and species with low population either at higher or lower tropic level. Large species
with high metabolic demand and highly specific food and living requirements, occupying large habitat are highly
susceptible to extinction. Besides these, the species with narrow adaptability, narrow dispersal ability and with low
rates of reproduction are more prone to extinction due to habitat loss and loss of ecosystem.?*?*
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