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Summary

Biodiversity is the property of living systems of being diverse; that is, no two individual
organisms are alike, excepting clones. More commonly we associate biodiversity with
the enormous number of biological species, estimated at ten million (or more). Another
very important aspect of biodiversity is the diversity of habitats, landscapes, and
ecosystems. The growth of the human population and its economic development
threaten this diversity. One of the factors that threaten species and habitat diversity is
the growth and intensification of agriculture. Yet it also illustrates the dilemma faced by
humanity: in order to feed a growing population estimated to reach more than eight
billion persons by mid-century, agricultural production needs to expand. Likewise the
growth of industry in the next fifty years will demand more natural resources. The great
challenge is to develop ways to fulfill human aspirations for a richer and more equitable
and just world, without jeopardizing the functional ability of natural systems, which
includes maintaining biodiversity. This has been referred to as achieving sustainability.

Sustainability is a process that includes technical, economic, and social considerations.
It must, however, be guided by ethical considerations and the realization that by
acquiring mastery over the environment, humans have also acquired responsibilities
towards nature. By respecting and asserting the right of other species to their existence,
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we affirm the right to our own free existence and human values. And it is part of a
broader agenda that involves issues of justice and equity.

1. Introduction

In this highly developed, automated, urban environment in which most of us live it is
easy to forget that we are an integral part of nature, which provides the basic necessities
of life. Our food comes from plants and animals, as well as the natural fibers for our
clothing, such as cotton, flax, wool, and silk. Nature is also the source of the raw
materials with which we fabricate synthetic fibers. The materials of our shelters, such as
wood, stone, clay for bricks, limestone for cement, even the coal and petroleum for the
roof tiles and the covering of the driveways are from natural products. Lastly, the oil
and coal that drives our cars and machines, and heats our homes and factories in winter
are the fossilized bodies of plants and animals. But this is not all.

Natural ecosystems recycle the water and the nutrients needed by plants and animals.
Not only does the Earth decompose and turn literally into dust all organic refuse, the
Earth also turns into harmless elements all kind of toxic substances and pollutants.
Otherwise after more than 200 years of spewing industrial and domestic wastes through
our chimneys, car exhausts, or dumping them in landfills, rivers, and lakes, this planet
would be knee deep or worse, in waste. Each year enough trash is produced in the
United States alone to cover the world with several feet of detritus. Fortunately most of
it is quickly decomposed and recycled by natural processes, performed by organisms.

So there is a practical, utilitarian reason to care about Biodiversity and the functioning
of ecosystems.

There may also be a second, deeper, more elusive and complex philosophical
justification to care about biodiversity. It has to do with our own values and our
relations to nature as the source of our own spirituality. For some people, living
creatures have value in themselves and as such they may deserve reverence and respect.
There is of course no way of knowing whether this is so, this being a matter of belief
rather than scientific evidence. But it is a fact that many people derive a particular sense
of well-being when in contact with nature. As natural landscapes get transformed, the
remaining more or less natural environments acquire a greater value, which is reflected
in their economic importance and the willingness of human societies to invest in their
preservation.

The greater brainpower that we have acquired in the process of evolution has made us
more god-like than any other creature on Earth. It has made us more sentient, more
perceptive, and more powerful, but with it we have acquired the responsibility to be the
shepherds of other living creatures and the stewards of nature. It has not necessarily
given us the right to destroy life, or to determine the fate of other species, except
perhaps in the rare cases of our biological enemies such as the smallpox virus. Although
more controversial, this is another reason that we must care about biodiversity.

The reasons to care about Biodiversity are many, from the possible disappearance of
many species, especially emblematic species and large mammals, to the threat to soils
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and water posed by modern agricultural techniques, to the impacts of industrial
development, and the growth of the human population. In this article I will concentrate
on the ethical issues involved and the problems in attaining sustainability as exemplified
by modern agriculture. All these issues will be addressed in greater depth in coming
volumes. Here we wish to present a general overview and stress the moral dilemmas
that humankind faces as it tries to reduce biodiversity loss.

2. What is Biodiversity?

Diversity is the property of a set of objects of not being identical, of varying one from
another in one or more characteristics. When applied to organisms, it refers to the
universal property of all living things that each individual being is unique, that is, no
two organisms are identical. The origin of this variability is to be found in the basic and
fundamental property of the DNA molecule that the order of the bases does not affect
the free energy of the molecule, in other words all combinations of the four bases that
form the genetic code are chemically equally viable. This characteristic combined with
natural selection allows the acquisition and accumulation of favorable mutations, and in
the approximately 3 thousand million years that life has existed on Earth these processes
have produced the enormous biological variation that we see today, which is at best
only a very small percentage of all the variation that has existed in the past.

Spaceship Earth like any good spaceship has a lot of redundancy built into it. Just like
the space shuttle has three computers on board, and two or three copies of most systems,
to keep the shuttle going if one of its systems fails, so too in nature there are many
species that do very similar things. There are about one half-million species of plants,
some two million species of fungi, close to eight million species of insects, and over one
hundred thousand species of vertebrates. Not all of them do the same thing: most of
them are specialists adapted to function in a limited range of environments. But it is also
clear that many species are very similar and are replaceable to a limited extent. But we
do not know to what extent, nor do we know which the essential species are.

But spaceship Earth can malfunction if it is not kept clean and tidy, and in good
working order. Then its capacity to supply our needs may be affected. Also, as is true
for any vehicle, as more and more people climb on board, the place gets full, and it gets
harder and more complicated to keep things in order.

3. Signs of Environmental Deterioration

Planet Earth is a blend of living and non-living elements interacting in innumerable
ways that result in a variety of landscapes and ecosystems. This amalgam is very
dynamic, both in time and in space, and is constantly changing, unfolding, and
producing new combinations of landscapes and ecosystems. The living elements—
living by nature of their capacity to self-reproduce—come in a great variety of forms,
shapes, and complexities that are continuously changing and evolving, comprising the
diversity of life.

Cosmic factors and local geological forces have sustained the process of ecosystem
evolution. Organisms have in turn molded the process by modifying the characteristics
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of their surroundings. The most significant of these changes is probably the
transformation by photosynthetic bacteria of the atmosphere of the Earth from a
reducing to an oxidizing one, a process completed about a thousand million years ago.
Humans, late arrivals to this series of events, have of late become important
transformers of natural landscapes, although nothing they have done or are likely to do,
other than an atomic holocaust, can match the transformation of the atmosphere by the
early photosynthetic bacteria. Yet there are some parallels.

Although transformation of the atmosphere from a reducing to an oxidizing one did not
eliminate all anaerobic organisms, it reduced them significantly, both in numbers,
biomass, and relative importance, and opened the way for an entire new biological
world dominated by oxygen breeding, multicellular plants and animals.

Today people are transforming the surface of the globe at such an accelerated pace that
they have launched a new phase in the evolution of the planet. This new condition is
characterized by the dominance of one species, our own, over all others, to an extent
never before experienced on Earth. Because of our ability to transform landscapes, we,
humans, are in a situation where we can choose to jeopardize our own existence as well
as that of innumerable other species, or we can select to achieve a more harmonious
coexistence with our biological and abiological surroundings. This presents us with an
ethical and moral choice. We can decide to go ahead with development not paying
attention to the possible environmental impacts of development, or we can choose to
develop in a way that we do not jeopardize the integrity of ecosystems.

Wherever we look these days we see worrisome signs of a possible decline of the
Earth’s capacity to deliver the ecological services that we always have taken for
granted. The climate is warming and there is strong evidence that it is in great measure
due to the pollution of the atmosphere by carbon dioxide and other gases most of them
coming from increased human activities. The stratospheric ozone layer that protects us
from damaging ultraviolet light has been reduced by 50 percent creating a serious health
hazard due principally to the action of human made gases. It has been calculated that
each year there are 250 thousand more cases of skin cancer in the United States alone as
a result of this factor. Yet fulfilling our needs without transforming the environment is
impossible. A good example is furnished by agriculture.

Agriculture (including animal husbandry) is the human activity that most transforms the
environment. Yet agriculture is also the most basic economic activity of humans since it
provides us with our daily bread. Most impacting is modern high input agriculture, the
so-called “Green Revolution” technologies. Yet without it the six billion people on this
planet could not survive. This is only one of the many dilemmas faced by humankind as
it tries to find a way to meet its goals of ending hunger, malnutrition and poverty,
maintain a productive agriculture, and preserve natural ecosystems, especially tropical
forests and savannas. Industrial development and the use of oceans are others.

©Encyclopedia of Life Support Systems (EOLSS)



NATURAL RESOURCES OF THE WORLD - Why Care About Biodiversity? - Otto T. Solbrig

TO ACCESS ALL THE 15 PAGES OF THIS CHAPTER,
Visit: http://www.eolss.net/Eolss-sample AllChapter.aspx

Bibliography

Altieri M. A. (1995). Agroecology: The Science of Sustainable Agriculture. Boulder, CO: Westview
Press.

Barbier E. B., Burgess J. C., and Folke C. (1994). Paradise Lost? The Ecological Economics of
Biodiversity. London: Earthscan.

Carson R. (1962). Silent Spring. Boston: Houghton, Mifflin.

Crosson P. and Ostrov J. (1966). Sorting out the environmental benefits of alternative agriculture. Journal
of Soil and Water Conservation 45, 34-41.

Foster P. and Leathers H. D. (1999). The World Food Problem: Tackling the Causes of Undernutrition in
the Third World. Boulder, CO: Lynne, Riener.

Gliesman S. R. (1998). Agroecology: researching the ecological processes in sustainable agriculture. In
C. H. Chou and K. T. Shao, eds. Frontiers in Biology. pp. 173—186. Taipei: Academia Sinica.

Kato M., ed. (2000). The Biology of Biodiversity. Tokyo: Springer Verlag.

Loomis R. S. and Connor D. J. (1992). Crop Ecology: Productivity and Management of Agricultural
Systems. Cambridge: Cambridge University Press.

Marx J. E. (1989). A Revolution in Biotechnology. Cambridge: Cambridge University Press.

National Research Council (NRC) (1989). Alternative Agriculture. Washington, DC: National Academy
of Sciences Press.

Norse D., James, C., Skinner B. J., and Zhao Q. (1992). Agriculture, land use and degradation. In J. C. L.
Dooge et al., eds. An Agenda of Science for Environment and Development into the 21" Century.
Cambridge: Cambridge University Press. pp. 79-90.

Oldeman L. R., Hakkeling R. T. A., and Sombroek W. G. (1990). Global Assesment of Soil Degradation.
ISRIC/UNEP study.

Peiretti R. (1999). El sistema de SD y la Biotecnologia. 7° Congreso Nacional de AAPRESID,
Conferencias y Disertaciones. pp.187-240.

Pereira M. (1997). Siembra directa: una agricultura inteligente. 50 Congreso Nacional de AAPRESID,
Conferencias y Disertaciones. pp.95-98.

Perrings C. A., Maler K., G. Folke C., Holling, C. S., and Jansson B. O. (1995). Biodiversity
Conservation. Dordrecht: Kluver Academic Publishers.

Petty J. N. (1995). Regenerating Agriculture: Policy and Practice for Sustainability and Self-reliance.
London: Earthscan.

Pimentel D., Harvey C., Resosudarnmo P., Sinclair K., Kurz D., McNair M., Christ S., Shpiritz L., Fitton
L., Saffouri R., and Blair R. (1995). Environmental and economic costs of soil erosion and conservation
benefits. Science 267, 1117-1123.

Pretty J., Vorley W., and Keney D. (1998). Pesticides in world agriculture: causes, consequences and
alternative courses. In W. Vorley and D. Keeney, eds. Bugs in the System. London: Earthscan. pp. 17-49.

Ruttan V. (1977). The green revolution: seven generalizations. International Development Review 19, 16—
23.

Solbrig O. T. (1991). Biodiversity: Scientific Issues and Collaborative Research Proposals. Mab Digest
No. 9. Paris: UNESCO. pp. 1-77.

©Encyclopedia of Life Support Systems (EOLSS)


http://www.eolss.net/Eolss-sampleAllChapter.aspx
https://www.eolss.net/ebooklib/sc_cart.aspx?File=E1-02-12

NATURAL RESOURCES OF THE WORLD - Why Care About Biodiversity? - Otto T. Solbrig

Solbrig O. T., ed. (1991). From Genes to Ecosystems: A research Agenda for Biodiversity. Paris: IUBS,
SCOPE, UNESCO.

Solbrig O. T. and Solbrig D. J. (1994). So Shall you Reap. Washington, D.C.: Shearwater Books.

Solbrig O. T., van Emden H. M., and van Oordt P. G. W. ], eds. (1994). Biodiversity and Global Change.
London: CAB International.

Viglizzo E. F. and Roberto Z. E. (1998). On trade-offs in low-input agroecosystems. Agricultural Systems
56, 253-264.

©Encyclopedia of Life Support Systems (EOLSS)



