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MAN-ECOSYSTEM IMBALANCE: THE CASE FOR ECOLOGICAL
SUSTAINABILITY THROUGH ENVIRONMENTAL EDUCATION

By

IPROFESSOR AJIBADE, L.T.,'DR. AFOLAYAN, O.S. AND
’DR. ABDULRAHEEM, M.O.
! Department of Geography and Environmental Management, Faculty
of Social Sciences,
’Department of Urban and Regional Planning, Faculty of
Environmental Sciences,
University of llorin, Kwara State, Nigeria
edabijalt2001@yahoo.com, 234-806-525-1963

Abstract

An ecosystem describes a distinct ecological unit that consists of both
the living and non-living elements. When this is able to thrive and
support itself without outside influence or assistance, it is termed
sustainable ecosystem. In ideal sustainable ecosystems, everything is
already provided for life to survive. Modifications to any of the
ecosystem driving processes, through human activities, automatically
change other processes and thereby lead to ‘ecosystem imbalance’
(EI) upon which this study is premised. To overcome this imbalance,
certain mechanisms are required to help the ecosystem cope with
changes in order to ensure its sustainability. The study identified
‘Environmental Education’ (EE) for the promotion of environmentally
friendly life-styles, as one of such mechanisms. Achieving
sustainability is not merely about a series of technical fixes, about re-
designing humanity or re-engineering nature, in our continuing desire
to compete in the global economy. Even the best technologies,
policies, and regulations will not put society on a sustainable course
without a fundamental shift in our thinking and actions, along with
extensive engagement of all concerned citizens. The papers observes
that if man does not control his interaction with the environment, the
imbalances in the ecosystem will continue such that it will not be able
10 sustain itself. It is to this extent that the existing means of providing
Environmental ~ Education  require —a  reorientation towards
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sustainability at the various levels of formal, non-formal g
education at all levels of society. This will involve the develo];memo
curriculum and enlightenprograms capable

of changing People’s
perception of the value of the natural world and how to change the,

environmental behaviour. The paper concludes that this effort wij
create a society that is aware of and concerned about th,
environment and its associated problems arising from ecosysten
imbalance; and which has the knowledge, skills, attitudes, motivationg
and commitment to work individually and collectively towards
solutions of current problems and prevention of new ones.

nd inf; Ormg

Key words: Man, Ecosyetem, Imbalance, Sustainability,Education

Introduction

An ecosystem is a distinct ecological unit that consists of both the
living and non-living elements. The term ‘ecosystem’ was initially
coined in 1930 by Clapham, to denote the physical and biological
components of an environment considered in relation to each other as
unit (World Institute forConservation and Environment, 2012). Robert
(1996) considered an ecosystem basically as an energy-processing
and nutrient-regenerating system. The word ‘ecosystem’ was first
used in print by Tansley in his well-known paper on vegetation
concepts and terms (Rusel| ef al., 1993 and Willis, 1997). Therefore,
ccosystem represents one type of general system or group of general

systems where living organisms play fundamental role and represent
one of the many variables which

ik ; may be characteristic of any system.
ach organism has prominent positionorfunction it plays in an
ecosystem.

:)A;cl)t?el:scs r;xi:(;snydsfhm’ four inseparable fundamental ecological
i e.se'are waler cycle, mineral cycle, energy flow
drive the Sys)t/enfna;\r,lmc‘;f Th‘?se are the fundamental processes that
automatically chan. ves (:l ification of any one of these processes
different agpects %)f tl:e SThcie b.eCause, in reality, they are only
intervention of man th:; Sime Fhmg. Deliberate or inadvertent
functioning of ap ecosyst, Ugh series of activities disrupts normal

ystem. In other words, man’s curious interest in
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social and economic growth and development triggers ecosystem
imbalance.

Ameliorating the related ecological issues caused by man-ecosystem
interaction, now and in the future, to achieveecological sustainability,
calls for environmental education. Ecological sustainability is referred
to as capacity of ecosystem to maintain essential functions and
processes, and retain their biodiversity in full measure over long-term,
but because man is not conscious that his actions have serious
consequences on the ecosystem, this paper identifies the need for
environmental ~ education.  According to UNESCO (1978),
environmental education is also a learning process that increases
people's knowledge and awareness about the environment and
associated challenges, develops the necessary skills and expertise to
address the challenges, and fosters attitudes, motivations, and
commitments to make informed decisions and take responsible action.

Man-Ecosystem Processes and Interrelationship

The impact of mankind can be described in ecological terms as they
affect energy use and non-renewability of environmental resources
beyond their formative rate. When the world’s population was able to
cope with the environmental resources, balance existed within the
ecosystem but as a result of man’scapacity and will to dominate,
control and subdue the environment, imbalances set in. Virtually all
human activity on earth are believed to be initially controlled by the
environment according to environmental determinism school of
thought. However, socio-economic changes in relation to the growth
in population made man to influence the environment in order to
acquire his basic needs. This action could be seen as the genesis of the
environmental imbalances because, biophysical environment is said to
be self-regulated if not influenced by man’s activities. The main
components of this biophysical environment are water, mineral,
energy flow and community dynamics. ’

*  Water cycle
The constant process of precipitation, transpiration, evaporation, and
surface and ground water flow is called the water cycle. Water cycle
involves the circulation and transformation of water throughout

3
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Earth’s atmosphere, hydrosphere, lithosphere and biosphere (Robert,
2002). An effective water cycle requires a covered and biologically
active soil. When effective, most water infiltrates in quickly where it
falls. Later, it is released slowly through plants that transpire it, or
through rivers, springs and aquifers that collectthrough seepage, what
the plants do not take. When soil is exposed and biological activity
reduced, most water runs off as floods.

The effectiveness of the water cycle and its overall function are
directly influenced by land management practices. Anthropogenic
alterations of stream-flows may have profound effects on ecosystem
structure and function. Human influence on watershed hydrology is
e?(tensive and may be a primary cause of ecological impairment in
river and stream ecosystem (Daren et al., 2010). In the US, natural
stream flow regimes are influienced by dams and diversion structure,
lapd-use that alters runoff to stream channels, groundwater
Wwithdrawals from contributing aquifer, and inter-basin water transfers.
D}W to the natural timing, magnitude, and frequency of stream-flows
dictate the evolutionary adaptations of many river biota (Anthington
etal, 200?) and control many physical and chemical processes.
ot ] VMmeral cycle
up;;:l' ,nir:el c?’:ll:al;::ay be referred to as the nutrient cycle which is the
efiviriitent (SUSan’2?)I(])i storage of nutrients l?y plants and their
are used and re-used b 1)1‘ N\ftrlents fo'llow cyclical patterns as they
which nutrients are cyc);;j llwmg organisms. The manner and rate at
are directly influenced bp E?y a critical role in rangeland health and
elements circulate betwey and management practices. Chemical
lhrough' pathways Compri;“ the organisms and the environment
Ob'f which are probaby ("lg the natural cycles, the most important
iogeochemical cycleg ) the hydrologic cycle and (2) the

; €s of (j e

g:l)afl\élc%hur' In the Unpo”&)eza;bofl (ii) nitrogen (iii) phosphorus and
4 state with i A Nvironm :

of the whole bios; S I Variatj ent, these cycles operate in a

; phere. 1on thereby contributing to the stability
Al * Energy floy
most all life reqy;
P quires h
basic conversiop the energ
s ) y th ¥
Of this so[qy enerztyﬂ:z,ws di‘]’y from the sun. The
usable form takes place
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through plant material on land and in water. The energy passes from
plants to whatever eats them, moving up the pyramid. Unlike
nutrient, energy doesn't cycle; it flows through the ecosystem until it
is used up. The flow of energy in an ecosystem is sometimes referred
to as the carbon cycle because carbon is involved in all energy storage
and transfer. Energy flow is closely related to the other ecosystem
processes-water cycling, mineral cycling and succession. It in fact
drives these activities and makes them possible. As energy flows
through an ecosystem, it passes through several levels known as
trophic levels and each time energy flows to another trophic level,
approximately 90 percent of the useful energy is lost, usually as heat
to the surrounding (Enger and Smith, 2006).
o Community dynamics

Community Dynamics is also called plant and animal succession.
With few exceptions, natural communities strive to develop toward
ever-greater complexity and thus stability. From unstable bare
ground, where biological activity is low, stable range or forest
communities develop over time. When humans reduce this
complexity by planting monoculture crops or clearing vegetation from
an area, for instance, they so defy the principles of nature that they
can only be maintained by unnatural means, and then only
temporarily. As components within nature, humans cannot escape this
principle any more than other organisms can. An ecosystem’s abiotic
and biotic composition and structure is determined by the state of a
number of interrelated environmental factors. Changes in any of these
factors will result in dynamic changes to the nature of the system. The
process of change is the only constant process in all ecosystems.

In order to have an effective water or mineral cycle, or adequate
energy flow, an ecosystem must have communities of living
organisms. For living things to thrive, they need effective energy flow
to feed them, a water cycle that supplies adequate moisture, and a
mineral cycle that supplies vital nutrients. The four processes work
together to create a healthy or unhealthy ecosystem. It should now be
evident that two processes proceed concurrently in ecosystems, the
unidirectional flow of energy and the cycling of nutrient
elements(Edward, 1996). As the green plant is grazed on, not only is

5
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chemical energy in the form of carbohydrates, fats, and proteins
wansferred to the herbivores alone but so are a host of nutrients 4
well. Similarly, there is a transfer of both energy gnd nutrients from
herbivore to carnivore and from all the precedmg levels.m the
decomposers. Thus energy flow must accompany nutrient cycling and
cycling must accompany energy flow.

Sun

Producers HerbivP Carnivore

| Nutrient \ Decompos
Pool <

Figure 1: Model of Energy and Mineral Movement in
Ecosystem.

Source: Adapted after Edward (1996).
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Causes of Ecosystem Imbalance

In rural surroundings, direct daily contact with the basic natural
resources  was  prevalent, especially within man’s immediate
environment. Ecosystem balance existed when environment was in
control of man activities, but imbalance set in when the man learnt
h;);v to control the environment to suit his desire. According to Stapp
gssgzi);ti as man became progressively urbanized, his intimate

on and interaction with nature dimini e
; iminished and with it, his
awareness of his dependency on them. 2

ﬁ\\;ers?r)\r:ii:s‘ i:i world depends completely on Earth’s ecosystems and
climate regulati(})/nproyl'de, such as food, water, disease management,
since bs. sppesred Spiritual fulfillment, and aesthetic enjoyment. Ever
modified the envir, s fac? of the Earth, man has exploited and
ooy v, relOi:;nent to his advantage in many ways. To meet his
things do. Over the pas(l"sﬁh;e:cfsys‘em around him, just as all living
;1?:;:}1, }?insttio :;tel:rsively than i?\’ r:,?; 22:: ‘::r‘agIgEd ecosystems more

» largely to meey parable period of time in

rapidly growing demands for food,
6
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fresh water, timber, fibre and fuel. This has resulted in a substantial
and largely irreversible loss in the diversity of life on Earth. Many
anthropogenic  phenomenon account for the modification of
ecosystem processes namely; population growth, urbanization and
industrialization, socio-economic change, needs for growth and
development, and technological advancement.

Attempts by humans to meet the need of their incessant population
increase result in over-utilization of (exploration and exploitation)
available natural resources of the environment faster than their
formative period. As the world population increased, natural forests
were cleared for housing and farmlands which eventually grew into
the towns and cities. Trees were cut for fuel and buildings, roads were
built and eventually paved. Population growth results to the expansion
of settlements into towns and cities, and the need to meet up with the
demand of the populace also trigger the industrial location. Industrial
activity is the backbone of present day development and progress as it
provides products, brings revenue, created employment opportunities
and provides a supporting service to other activities and programmes.

To achieve all these, natural environment need to be modified, natural
resources are required for the production and maintenance of
equipment at the detriment of biota, plants and animals. The
discovery and exploitation of non-renewable mineral resources such
as crude oil and coal for fuel which are the reservoirs and chambers of
trapped carbon over millions of years drastically influenced the
ccosystem due to their societal and industrial value. Industrial,
domestic and commercial utilization of fuel and energy adversely
altered ecosystem compared to other cause from their extraction point
to the final consumption.

The ways that people interact with the environment have changed
over time. Before the widespread use of technology, people had a
relatively Jow impact on the environment. They used available plants
and animals for food and clothing and live in a simple shelters.
Human demand for more consumer products often conflicts with the
health of ecosystems and the plants or animal living there. In our
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haste to satisfy our wants, we often forget the basic needs o
and animal. The use of insecticides also disturb the biodiversity g5 the
- kill the untargeted micro-organisms. The droppings of grazin
animals in fallow-lands previously used to maintain the nutrient cycle
of agricultural land. The intensive agriculture in an effort to get three
harvest in a year under the pressure of burgeoning population hgg
greatly reduced the practice of land-grazing by animal. However,
irrespective of minor or extensive modification that might have beep
taking place in an ecosystem, there are feedback consequences over
- time.

f Plangg

Implications of Ecosystem Imbalance

Climate change and global warming are synergy in nature in relation
to other environmental and ecological problems caused by human
activities in the ecosystem. Irregularity in climatic parameters that
determine the adequate functioning of ecosystem result in imbalance
in the expected input and output on the earth surface. The major
environmental impact of which include loss of biodiversity, rising sea
o level, disruption of hydrologic cycle; navigation, hydropower, water

supply and demand, food control, environmental quality, recreation,
and political issues.

Natural forest is regarded as carbon sink, its destruction for settlement

expansion and survival leads to the accumulation of carbon in the

atmosphere and adverse effect on agriculture. According to Smith and
Enger (2006), a carbon d

: . ioxide concentration of 550pm is likely to
increase crop yle.:ld in some areas by as much as 30 percent to 40
- ssiiel;;,rbsut it will decrease_ yield in other places by similar amount,
- o ame crop. Alteratlop of plant and animal communities h?S
il root cause of species extinction (loss of biodiversity) in

Ty ceosystem. Inability of the nyty i
rients ols,
S and energy to flow fr to circulate between the po

the normal functio(r)\m thfe b s oo iy Lo

4 impoverish land, decl; Ol an ecosystem. Uninhabitable water,
S agricultural prod,uetio 'n;.ln forest and animal result to the low
problem. Agro-based in,d lgh cost of production and food security
materials substjtyt Jdustries may fold-up as a result of lack of raw
aleandn.s unemployment, product scarcity and

, iss
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proliferation of the abject of poverty especially in developing
countries.

Series of diseases are militating against the world now due to the
massive consumption of organic agricultural product compared to the
genetic. Acidified lake due to the untreated sewage discharged has
drastically reduced the aquatic animals, those that can sustain are
biologically bond with carcinogenic metabolism. This has been the
consequence of the shortage of plant and animal lifespan.
Environmental degradationsuch as soil erosion, pollution, desert
encroachment, and flood are the order of the day globally. Excess and
scarcity of water through rainfall and snow are more or less curses or
blessings in many localities contrary to the predominant situation
before.

Ecosystem Balance, Environmental Sustainability and
Environmental Education

In rural surroundings, direct daily contact with the basic natural
resources was prevalent, especially within man’s immediate
environment. As man became progressively urbanized, his intimate
association and interaction with natural resources diminished and,
with it his awareness of his dependency on them (Stapp et al.,1969).
Information revealed that majority of people lack understanding about
ccosystem function and have no regard for the environment.
Civilization, urbanization, population and socio-economic changes
caused the depreciation in the attributable value and aesthetic for the
environment. Respected traditional superstition and taboo that
initially protect the aesthetic of the environment before are no longer
there.
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Ecosystem
consists of living and
non-living elements
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Connect, 2013). Now, for one to be able to take decisions that will
reduce man's negative impact on the environment, such person needs
to knowledgeable about the environment. Hence, the need for what
we can call environmental awareness which can be created through
environmental education (Figure 2)

Environmental education according to International Union for the
Conservation of Nature (IUCN, 1971) is the process of recognizing
values and clarifying concepts in order to develop skills and attitudes
necessary to understand and appreciate the interrelatedness among
men, his culture and his biophysical surroundings. Environmental
education is a viable tool for solving the problem of ecosystem
imbalance  because according to seven directive principles of
environmental education (EE), summarized by the 1977 Tbilisi
Conference, environmental education is a lifelong educational process
that occurs at all levels of education. Environmental education is
aimed at producing a citizenry that is knowledgeable concerning the
biophysical environmental and its associated problems, aware of how
to help solve these problems, and motivate them to work towards their
solutions (Stappet al., 1969).

According to Disinger and Monroe (1994), environmental education
is based in knowledge about ecological and social systems. It draws
on and integrates knowledge from disciplines that span the natural,
sciences, social sciences, and humanities. Environmental education
considered humans and their creation to be part of the environment,
along with biological and physical phenomenon. It emphasizes the
role of attitude, values, and commitments in shaping environmental
issues.

Conclusion and Recommendations

Fundamentally, both man and his environment are inseparable.
Environment influences man activities through science and
technological advancement. Through man initiative and innovation in
technology, he has continued to devise coping mechanism to adapt to
the adverse effect of the ecological imbalance within the environment.
Various predicaments have been in existence since as a result of

11
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human activities especially vxfhen man rc?fused to act under.the Conty,
of the environment. Population expansion, soc1o-econ.omxc changeg
industrial growth and  development severely influence gy,
environment beyond the reasonable doubt. These are the main caugeg
of ecosystem imbalance with the effect like chmate change and globy
warming, loss of biodiversity, shortage of lifespan, environmenty|
degradation; pollution, erosion, desert encroachment and other relateq
issues.

Healthy ecosystems are necessary to the survival and flourishing of
humans and other organisms. There are a number of major ways of
reducing negative human impact. The first of these is environmental
management, an approach based largely on information gained from
earth science, environmental science and conservation biology. The
second approach is management of human consumption of resources,
which is based largely on information gained from economics. A third
more recent approach adds cultural and political concerns into the
sustainability matrix. Now, it is glaring that all the required
information revolves round the discipline of geography, the science

that studies the lands, the features, the inhabitants, and the phenomena
of the Earth.

In or('ier to attain environmental sustainability, environmental
educgtlon should be spread to the people through formal, non-formal
and mformal educational systems.Formal education as a system of
schooling involving institutionalized teaching and learning in relation
L‘Laczgrr::u]llum: IThUS, curriculum development should lay emphasis
of learﬁing Zcrrl(%slst ftr;)m primary school level to the higher institution
Geography is com ulse globe. In British Curriculum for instance,
GalicaT e ‘earrfin ory though, at the elerpentary classes. In high'er
environmental educaggi’o apart from specialized departments in
up to certain level, [t stl:’ l; must be regarded as compulsory course
we have faculty colurses ?fh.d be referred to as institutional course as
be graduated. Adoption of eICh-muSt be passed before a candidate can
school of learning even a5 fvironmental education in African higher
related courses wil] gnoradr. o for the admission into science

poradically spread the respect for the
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management of an environment. Moves towards this are exemplified
in Nigerian Education Research and Development Council (1992),
which produced draft curriculum for infusing Environmental
Education in Secondary School. This was buttressed by Adedayo and
Olawepo (1997) in their presentation of approaches through which
environmental education can be incorporated into social science
curricula in secondary schools.

In the case of non-formal education, the same focus of subject should
be maintained but may not necessarily be in recognized formal
learning environment like school. Such typically involves workshops,
community courses, interest based courses, short courses, or
conference style seminars. However, for informal education which
has to do with learning outside of a standard school setting
(unschooling/homeschooling  and  autodidacticism/self-teaching),
efforts should made to concentrate on environment-related issues. In
this direction, environmental related cultural festivities, superstition
and myths should be promoted. The mass media should focus on
helpful aspects of the environment while the National Orientation
Agency should organize activities that will create environmental
awareness.

This study concludes following Ajibade (2011), that if people are
aware of the dangers in some of their actions (which lead to
ecosystem imbalance), it will bring about a positive change and
thereby prevent any future catastrophe that may arise from
environmental problems. It can thus be posited that the magnitude of
the existing environmental problems depends on the individual’s level
of environmental awareness and perception. Therefore, there is the
need to re-awake and re-orientate the individual’s mental state of
perception to the environment through environmental education.
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