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Abstract

The present communication highlights on the biodiversity loss and impacts on humanity. The
most unique feature of Earth is the existence of life, and the most extraordinary feature of life is its diversity.
Approximately 9 million types of plants, animals, protists and fungi inhabit the Earth. So, too, do 7 billion
people. Two decades ago, at the first Earth Summit, the vast majority of the world’s nations declared that
human actions were dismantling the Earth’s ecosystems, eliminating genes, species and biological traits at
an alarming rate. This observation led to the question of how such loss of biological diversity will alter the
functioning of ecosystems and their ability to provide society with the goods and services needed to prosper.
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In the past 20 years remarkable progress has been made towards understanding
how the loss of biodiversity affects the functioning of ecosystems and thus affects society. Soon
after the 1992 Earth Summit in Rio de Janeiro, interest in understanding how biodiversity loss
might affect the dynamics and functioning of ecosystems and the supply of goods and services,
grew dramatically. Major international research initiatives formed; hundreds of experiments were
performed in ecosystems all over the globe; new ecological theories were developed and tested
against experimental results. Here we review two decades of research that has examined how
biodiversity loss influences ecosystem functions, and the impacts that this can have on the goods
and services ecosystems provide. We begin with a brief historical introduction. We then summarize
the major results from research that has provided increasingly rigorous answers to the question of
how and why the Earth’s biological diversity influences the functioning of ecosystems. After this,
we consider the closely related issue of how biodiversity provides specific ecosystem services of
value to humanity. We close by considering how the next generation of biodiversity science can
reduce our uncertainties and better serve policy and management initiatives. A brief history During
the 1980s, concern about the rate at which species were being lost from ecosystems led to
research showing that organisms can influence the physical formation of habitats (ecosystem
engineering, fluxes of elements in biogeochemical cycles (for example, ecological stoichiometry,
and the productivity of ecosystems (for example, via trophic cascades and keystone species. Such
research suggested that loss of certain life forms could substantially alter the structure and
functioning of whole ecosystems. By the 1990s, several international initiatives were focused on
the more specific question of how the diversity of life forms impacts upon ecosystems. The
Scientific Committee on Problems of the Environment (SCOPE) produced an influential book
reviewing the state of knowledge on biodiversity and ecosystem functioning.
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By the mid-1990s, BEF studies had manipulated the species richness of plants in
laboratory and field experiments and suggested that ecosystem functions, like biomass production
and nutrient cycling, respond strongly to changes in biological diversity. Interpretation of these
studies was initially controversial, and by the late 1990s BEF researchers were involved in a debate
over the validity of experimental designs, the mechanisms responsible for diversity effects, and the
relevance of results to non-experimental systems. This controversy helped to create a decade of
research that, by 2009, generated several hundred papers reporting results of .600 experiments
that manipulated more than 500 types of organisms in freshwater, marine and terrestrial
ecosystems. As the field of BEF developed, a related body of research began to form an agenda for
biodiversity and ecosystem services (BES) research built on the idea that ecosystems provide
essential benefits to humanity. Although BES did not evolve separately from BEF, it took a distinctly
different direction. The main focus of BES was on large-scale patterns across landscapes more
relevant to economic or cultural evaluation. For many BES applications, biodiversity was considered
an ecosystem service in-and-of itself. When biodiversity was viewed as an underlying factor driving
ecosystem services, the term was often used loosely to mean the presence/absence of entire
habitats or groups of organisms (for example, impact of mangrove forests on flood protection or of
all native pollinators on pollination).

Increasing the complexity and realism of experiments, however, will not be enough
to move biodiversity research towards better forecasting. We also need sets of models and
statistical tools that help us move from experiments that detail local biological processes to
landscape-scale patterns where management and policy take place . One fruitful approach may be
to use data from BEF experiments to assign parameters to local models of species interactions that
predict how biodiversity has an impact on ecosystem processes based on functional traits. These
local models could then be embedded into spatially explicit meta-community and ecosystem
models that incorporate habitat heterogeneity, dispersal and abiotic drivers to predict relationships
between biodiversity and ecosystem services at the landscape levell8. Statistical tools like
structural equation modelling might then be used to assess whether predictions of these landscape
models agree with observations from natural systems, and to disentangle effects of biodiversity
from other covarying environmental factors.

Initiatives like these represent opportunities to assess and refine our ability to predict
biodiversity—ecosystem service relationships on realistic scales in situations where stake holders
are expecting positive returns. For example, BEF and BES researchers have amassed substantial
experimental evidence showing that species diversity of plants and algae increase uptake of
nutrient pollutants from soil and water. We have statistical models that quantify the functional
form of these effects and extensive data on the functional traits that influence such processes in
different habitats.

Valuing biodiversity Economists have developed a wide array of tools to estimate the
value of natural and managed ecosystems and the market and non-marketed services that they
provide94. Although there are good estimates of society’s willingness to pay for a number of non-
marketed ecosystem services, we still know little about the marginal value of biodiversity (that is,
value associated with changes in the variation of genes, species and functional traits) in the
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production of those services. The economic value of biodiversity loss derives from the value of the
affected services. Estimating this value requires calibration of ecosystem service ‘production’
functions that link biodiversity, ecosystem processes and ecosystem services. The derivative of such
functions with respect to biodiversity defines the marginal physical product of biodiversity (for
example, carbon sequestration or water purification), and when multiplied by the value of the
service, yields the marginal value of biodiversity change. Researchers in the BEF and BES fields need
to work more closely to estimate the marginal value of biodiversity for ecosystem services. In doing
so, at least three challenges require attention. First, ecosystems deliver multiple services, and many
involve trade-offs in that increasing the supply of one reduces the supply of another. For example,
carbon sequestration through afforestation or forest protection may enhance timber production
but reduce water supplies. The value of biodiversity change to society depends on the net marginal
effect of the change on all ecosystem services. Future work needs to quantify the marginal benefits
of biodiversity (in terms of services gained) relative to marginal costs (in terms of services lost).

References :-

1. Jones, C. G., Lawton, J. H. & Shachak, M. Organisms as ecosystem engineers. Oikos 69, 373—-386 (1994).

2. Sterner, R. W. & Elser, J. J. Ecological Stoichiometry: The Biology of Elements from Molecules to the
Biosphere (Princeton Univ. Press, 2002).

3. Power, M. E. et al. Challenges in the quest for keystones. Bioscience 46, 609—620 (1996).

4. Schulze, E. D. & Mooney, H. A. Biodiversity and Ecosystem Function (Springer, 1993). This influential book
established many of the original hypotheses and ideas that laid the foundation for two decades of
empirical work in BEF.

5. Heywood, V. H. (ed.) Global Biodiversity Assessment (Cambridge Univ. Press, 1995).

6. Loreau, M. et al. DIVERSITAS Report No. 1: DIVERSITAS Science Plan. (2002).

7. Tilman, D. & Downing, J. A. Biodiversity and stability in grasslands. Nature 367, 363—365 (1994). This
study, along with ref. 8, started a generation of research that examined how biodiversity
influences the functioning of ecosystems.

8. Naeem, S., Thompson, L. J., Lawler, S. P., Lawton, J. H. & Woodfin, R. M. Declining biodiversity can alter
the performance of ecosystems. Nature 368, 734—737 (1994).

9. Tilman, D., Wedin, D. & Knops, J. Productivity and sustainability influenced by biodiversity in grassland
ecosystems. Nature 379, 718-720 (1996).

10. Zhang, W., Ricketts, T. H., Kremen, C., Carney, K. & Swinton, S. M. Ecosystem services and dis-services to
agriculture. Ecol. Econ. 64, 253-260 (2007).

11. Latta, L. C. et al. Species and genotype diversity drive community and ecosystem properties in
experimental microcosms. Evol. Ecol. 25, 1107-1125 (2011).

12. Denoth, M., Frid, L. & Myers, J. H. Multiple agents in biological control: improving the odds? Biol. Control
24,20-30 (2002)

13. Butchart, S. H. M. et al. Global biodiversity: Indicators of recent declines. Science 328, 1164-1168 (2010).

14. Perrings, C., Duraiappah, A., Larigauderie, A. & Mooney, H. The biodiversity and ecosystem services
science-policy interface. Science 331, 1139-1140 (2011).

15. Larigauderie, A. et al. Biodiversity and ecosystem services science for a sustainable planet: The
DIVERSITAS vision for 2012-20. Curr. Opin. Environ. Sust. 4, 101-105 (2012).

Email id’s:- aiirjpramod@gmail.com, pramodedu@gmail.com website :- www.aiirjournal.com Page
Chief Editor:- Pramod P.Tandale | Mob. N0.09922455749 No.8




