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Abstract

All levels of biological structure, from macromolecules within cells to biomes, contribute to the enormous diversity (or
heterogeneity) found in our biosphere. Earth's rich ecosystem diversity is one of her greatest strengths. Biodiversity is “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,"”

as defined by the Resolution on Biological Diversity. This reflects

the wide range of organismal, ecological diversity, and genetic available on Earth, which is supported by the more than 9
million species of life (bacteria, fungi, animals, plants, and protists) that share the planet with humans. The health of
Earth's ecosystem depends on the intricate interactions of its many diverse species. But in the last few decades, we've seen
a dramatic deterioration in the number of species and the range of those that remained. Humanity's disruptive activities on
the Earth's environment are Killing off more species, genes, and biological features than ever before.
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Introduction

Genetic, phenotypic, and ecological diversity all contribute to
what we call "biodiversity." Richness is the quantity of
distinct life forms; evenness is the distribution of those
forms; and heterogeneity is the range of differences between
them. The ecological processes that regulate the materials
and energy cycles within an ecosystem are known as its
functions. Nutrient cycling is the process through which
biologically important nutrients are collected, recycled, and
reused. Decomposition is the breakdown and recycling of
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decomposing plant and animal matter is considered organic
waste. By utilizing the energy from the sun, plants engage in
primary manufacturing to create new biological tissue. The
term "ecosystem services" refers to the many advantages that
natural systems offer to people. Two main categories of
ecosystem services are highlighted here: provisioning and
regulation. Producing renewable resources (including food,
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wood, and fresh water) is at the heart of provisioning
services. Services that regulate the temperature or eliminate
pests and diseases are examples of regulators.

Discussions on the Effects of the Loss of
Biodiversity on Ecosystem Functioning:

01. Consent Statement One :

More and more data suggests that biodiversity improves the
long-term stability of ecological functioning. There are many
different types of'stability’ mentioned, and no theoretical
basis to assume that biodiversity improves all of them.
However, both theory and facts suggest that at larger levels
of variety, a community attribute like total biomass is more
stable over time. Five reviews have summarized the effect of
variety on temporal variance in ecosystem functioning,
finding that more diversified communities tend to have more
stable total resource acquisition and biomass production.
Over-yielding, statistical averaging, and compensating
dynamics are the ways by which diversity provides stability.

02. Consent statement Two:

Ecological communities' capacity to take in biologically
relevant materials, create biomass, decompose and recycle
biologically vital elements, and so on, has declined as
biodiversity has declined. Since then, meta-analyses have
demonstrated that fewer species, genes, and functional
groups of organisms generally result in less efficient
community-wide capture of biologically necessary resources
(water, light, prey, and nutrients) and conversion of those
resources into biomass. Decomposition and element
recycling following organism death are aided by the diversity
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of plant litter, according to recent meta-analyses. However,
these impacts are typically weaker than for other processes.
Remarkably, the effects of biodiversity have been found to
hold true across a wide range of taxonomic groups, trophic
levels, and ecosystem types. This uniformity suggests that
the arrangement of communities regulates ecosystem
function according to general underlying principles.

03. Consent Statement Three :

Because of the presence of essential species that have a
major impact on productivity, and because of the fact that
variances in functional features among organisms boost
overall resource capture, diverse communities tend to be
more fruitful. The extent to which diversity impacts are
driven by isolated, highly productive species as opposed to
‘complementarity’ among species has been a hotly contested
topic of study for the past few decades (16,17).

The last decade's worth of research and syntheses has made it
abundantly evident that ecosystem functioning is jointly
controlled by the identity and diversity of organisms.
Analysis of the relative contributions of species identity and
diversity to the net biodiversity effect over 40 experiments
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revealed that, on average across various habitats, each
contributes around 19%. Although niche partitioning and
positive species interactions have been suggested as
representations of complementarityl7, the amount to which
these mechanisms generally contribute to ecosystem
functioning has yet to be established 2,18.

04. Consent Statement Four :

Even more so than loss of diversity within trophic levels, loss
of diversity between trophic levels has the potential to affect
the functioning of ecosystems. Loss of higher consumers can
have a domino effect on a food web, affecting plant biomass
19,20, as has been demonstrated via extensive research. As
much as the transition of a diversified plant assemblage into
a species monoculture2 can lower plant biomass, the loss of
only one or two top predator species can have an even greater
effect. For many ecosystems, the loss of consumers can cause
changes in vegetation structure, fire frequency, and even
disease epidemics 20.

Emerging Trends

In addition to the previously cited consensus claims, four
emerging trends discovered in recently published data are
modifying our understanding of the functional implications
of biodiversity loss.

(B) Emerging Trend One:- The consequences of
biodiversity loss on ecological processes may be more
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significant than those of many other key causes of
environmental change. Some scientists have questioned
whether or not biodiversity's impacts on ecosystem functions
are significant enough to rank among the major factors
contributing to global transformation. Recent research has
compared the effects of species loss on primary productivity
to those of drought, ultraviolet radiation, climate change, and
other similar factors, as shown by one study23's analysis of
long-term studies at a single research site and another
study24's use of a suite of meta-analyses using published
data.

Environmental changes caused by ozone depletion, global
warming, acidification, , herbivory, high CO2, fire, and some
forms of nutrient contamination. Due to the fact that the
relative importance of biodiversity loss and other
environmental changes would vary depending on their
magnitudes. While other global change stressors (such as
climate change) have garnered much policy attention, these
two findings suggest that variety loss may have an influence
on ecosystem services that is quantitatively similar.

(C) Emerging Trend Two:- The strength of diversity's
effects increases over time and might even be amplified at
bigger spatial dimensions. The repercussions of diversity loss
on the functionality of more natural ecosystemsl4 may be
underestimated by the diversity effects in small-scale, short-
term experiments. There may be more opportunities for
species to utilize additional niches in environments that are
more spatially and temporally heterogeneous. More and more
studies back up this claim by showing that the positive
impact of biodiversity on ecosystem processes increases with
experiment duration8,15,26. Very little evidence also lends
credence to the idea that diversity effects strengthen with
increasing spatial scales2,27,28 and resource
heterogeneity29. This means that previous studies may have
failed to account for the true minimum amounts of
biodiversity needed to sustain ecological functions.

(D) Emerging Trend Three:- More biodiversity is needed
to sustain various ecological processes across multiple
locations and times than is needed to sustain a single process
in a single location and time. Most studies have examined
only a single correlation between diversity and performance.
Recent research5,30,31 reveals that the number of species
required to maintain a single process is smaller than the
number of species required to maintain multiple processes at
once.

(E) Emerging Trend Four :- The evolutionary past allows
us to foresee the ecological effects of biodiversity loss.
Studies mostly focusing on species richness have dominated
the field of research. These distinctions are shaped by
patterns of shared ancestry32, but species constitute
'packages’ for all the genetic and phenotypic variation that
determines an organism's efficiency and metabolism. More
variation in biomass production may be explained by
phylogenetic distances among species (a measure of genetic
divergence) than by taxonomic diversity, according to recent
meta-analyses12,13. This provides evidence that the
ecological effects of biodiversity loss can be attributed, at
least in part, to the evolutionary processes that generate trait
variation among animals. Since human activities are
changing biodiversity, it is critical that we broaden our focus
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to examine more plausible possibilities of diversity change. It
is not by chance that organisms disappear from ecosystems;
rather, there is a correlation between the features that make a
species vulnerable to extinction and the traits that drive
ecological processes22, 78. However, food web theory35,
which proposes employing environmental stressors to
produce non-random extinctions, may provide a foundation
for a new generation of research studies, complementing the
simulations33,34 that have thus far dominated exploration of
this subject. Meanwhile, human-caused changes like
invasions and range expansions are standardizing Earth's
biota while simultaneously boosting local taxonomic variety
in some places (36). Understanding which biological traits
predispose life forms to higher probabilities of extirpation or
establishment (response traits) and detailing how response
traits covary with traits that drive ecosystem functioning
(effect traits)22 are necessary for predicting the
consequences for ecosystems of simultaneous gains
(invasion) and losses (extinction). Functional features related
with faster resource acquisition and growth in invasive plants
compared to native species that cohabit with them are a
common example37.

There appears to be just a slight distinction between the
effects of native and introduced plants on ecosystem
processes, according to meta-analyses38.

Invasion and extinction can now be accounted for within a
trait framework, thanks to the development of statistical
models39; these models should be extended to forecast shifts
in ecosystem services. The majority of studies have
employed idealized "model” neighborhoods. However, in
nature, food webs are intricate

webs of dozens to thousands of species, interactions that are
indirect and nonlinear, and mismatches in the spatial and
temporal dynamics of the creatures involved. This level of
complexity may make prediction seem impossible.

Global declines on biodiversity
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Improving Predictions:

However, improving biodiversity prediction won't be as
simple as increasing the complexity and realism of tests. To
bridge the gap between trials describing local biological
processes and patterns at the landscape scale, where
management and policy are implemented, we require sets of
models and statistical techniques. Research findings could be
used to calibrate local models of species interactions,
enabling the prediction of biodiversity's functional impacts

J. Sci. Innov. Nat. Earth

on ecological systems. When combined with spatially
explicit meta-community and ecosystem models that take
into account habitat heterogeneity, dispersal, and abiotic
variables, these local models could be used to predict
landscape-scale correlations between biodiversity and
ecosystem services3. Statistical tools, such as structural
equation modeling, could be used to disentangle the effects
of biodiversity from those of other covarying environmental
factors 4, allowing for a more thorough assessment of the
validity of these landscape models.

Valuing Biodiversity :

Numerous methods have been devised by economists to
calculate the worth of ecosystems both natural and
controlled, as well as the market and non-market services
they provide40. The marginal value of biodiversity is a topic
of little research (value associated with changes in the
variation of genes, species, and functional traits) in the
production of non-marketable ecosystem services, even
though good estimates of society's willingness to pay exist.
The loss of biodiversity has a monetary cost because of the
services it endangers. Calibration is required to estimate this
value.

Ecological function links between biota, ecosystems, and the
production of goods and services. The marginal value of
biodiversity change is equal to the service's market price
multiplied by the derivative of the function with respect to
biodiversity (for instance, carbon sequestration or water
purification).

Responding to the Call of Policy Initiatives:

Four years ago, 193 countries came together to create the
Convention on Biological Diversity, an intergovernmental
pact with the goal of protecting biodiversity, encouraging
responsible use of its parts, and ensuring that everyone
benefits fairly. This occurred as people realized how vital
biodiversity was to their health. Despite this agreement, data
from 410 demonstrated that global biodiversity loss was
persisting and, in many cases, accelerating. In light of this
finding, governments have been debating whether or not to
adopt a new assessment organization called the
Intergovernmental Science-Policy Platform on Biodiversity
and Ecosystem Services (IPBES). For the purpose of
identifying trends and evaluating risks associated with
diverse patterns of development and changes in land use42,
the International Programme on Biodiversity and Ecosystem
Services (IPBES) will rely on the international scientific
community.

Conclusion:

It's possible that we won't be able to bring back the extinct
species despite the enormous potentials they had, but we
might be able to save the endangered and threatened species.
To promote healthy and robust dynamism among species,
which in turn sustains healthy lifestyles for us and healthy
interactions with the ecosystems, humanity needs to live a
life hospitable to other species. Therefore, the ultimate
objective will be to quickly stabilize the environment and
stop the rate of biodiversity loss.
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