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Conserving  the  scrub  Jungles  and  their  Faunal
Diversity  in  the  Peninsular  India
P.J. Sanjeeva raj*

ABSTRACT

The flora of the scrub jungles (Tropical Dry Evergreen forests (TDEFs) on the
Coromandel Coast of India is well documented, but not so much their fauna, and
much less their inter-relations. Scrub jungles are facing imminent threats of total
annihilation due to the encroaching human habitations on to them. Consequences
of such total disappearance, the fascinating natural history and adaptations of the
fauna to scrub jungles, strategies for their eco-restoration, including managing their
food webs as tools, are all discussed.

Key Words: Tropical Dry Evergreen Forests (TDEFs), Scrub jungles,
Biodiversity, Food Webs, Eco-restoration.

Indroduction

TERMINOLOGIES

Scrub jungles of the peninsular India
are scientifically classified by the
pioneers of the Indian Forestry, H.G.
Champion (1936) and revised jointly by
him and by S.K. Seth in 1968, naming
them as the Tropical Dry Evergreen
Forests (TDEFs). Today, this term is
considered as a misnomer, because this
forest-type and its ecosystem are not
that homogeneous either climatically,
edaphically or even floristically and
faunistically.  Anthony Wimbrush, the
Chief Conservator of Forests of the
Madras Presidency in 1935 observed
that this type of forests on the East
Coast of India are unique and need to
be preserved, particularly because they

are located in highly populous region
and might be annihilated, any day.

Meher-Homji of the French Institute at
Pondicherry suggested in 1973 that this
type of Tropical Dry Evergreen Forests
on the East Coast of India may be
merged along with some portions of the
adjacently interior (western) Thorn
Forests of the southern Deccan
peninsula of Champion (1936), into an
Albizia amara-Cholorxylon series, since
both of them are identical and the most
common species of tree thriving therein
in Albizia amara. Ranjit Daniels et al.,
(2007) also feel that the term Tropical
Dry Evergreen Forests is a “myth” and
they support Meher-Homji’s term
Albizia amara–Chloroxylon series and
identify this type of forests, along with
Siromoney (1976) as the paalai type of

      * Consultant Ecologist, Email : rajsanjeeva@gmail.com
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land, classified during the Sangam Age (ca
200 B.C. to 300 A.D.). Siromoney (1976)
calls them as the “mullai thrindha paalai”,
meaning mullai type of forests degraded
into a paalai, characterized by the presence
of small trees of Wrightia tinctoria, amidst
the relic mullai, Jungle Jasmine,
(Jasminum auriculatum). Mani and
Parthasarathy (2006) call these as “climax
forests” which are secondary stages of
highly degraded coastal forests,
appropriately designated as paalai by the
early Tamil societies. Narasimhan (2009)
also feels that the term Albizia amara-
Chloroxylon series is a misnomer and
suggests calling them as the “Memecylon-
Atalantia series”.

These terminologies or nomenclatures
however, are based exclusively on the
commonest vegetation in that ecosystem,
but with the impending total loss of
vegetation, as it is happening already in
this ecosystem, chiefly due to human
encroachment, this terminology may soon
become, obsolete. Hence, it may be safer
to call them by their land-type which may
be more permanent or by soil-animals,
most characteristic of such a land-type.
Since these scrub jungles ultimately would
become waste lands, from the point of view
of their vegetation and biodiversity, they
could be as well called as a “poromboke”
type of ecosystem, degraded from the
original Tropical Dry Evergreen Forests.

Regardless of all these diverse
terminologies, the unique composition of
the hardy vegetation (flora) and its equally
unique fauna and the imminent loss of
both of them, due to the encroaching
human habitations, are issues of great
concern today. Conservation of these
unique flora and fauna and peaceful
coexistence with them by the human
communities colonizing them would pay
back the rich dividends of their intrinsic
and applied benefits.

CLIMATIC AND EDAPHIC VAGARIES OF
TDEFS

Meher-Homji (1973) observed that the
peculiar climatic and edaphic conditions
in this geographic region are said to be
determining the unique vegetation-type
and hence he even suggested creating a
new order for this community, from the
phyto-sociological point of view.
Parthasarathy et al., (2008) also attributed
this unique type of vegetation to the
prevailing tropical dissymmetric climate
regime.

In the peninsular India, rainfall being
predominantly from the Southwest and
Northeast Monsoons, the annual
precipitation is stratified vertically, West
to East, higher in the West and poorer
towards the East. Accordingly, the
vegetation or forest-types also are vertically
stratified, West to East, from the Rain
Forests to the Dry Forests. Rainy season
may be spread over the months of July to
December, but early rains from July to
September (Southwest Monsoon) may be
more moderate, but rains from October to
December, chiefly due to the depressions
in the Bay of Bengal (Northeast Monsoon)
may be very heavy. The range of the annual
average rainfall varies from 600 to 1,300
mm only, and the dry season is prolonged,
lasting for about 6 to 8 months. Insufficient
rains during May and June, adding to the
peculiar edpahic features result in the
absence of the typical trees of the
deciduous forests, like Tectona grandis,
Shorea robusta, Terminalia tomentosa,
Dalbergia latifolia and Pterocarpus
marsupium, etc.,

Depending on the intensity of the low
pressure areas or troughs formed in the
Bay of Bengal, it may be from heavy rains
to cyclonic storms at different regions on
the east coast, resulting in different levels
of crops and wilderness and their animal
associations.
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Edaphically also, although the soil type
in these scrub jungles is  generalized as
red ferruginous or ferralitic sandy loam
(laterite), yet scrub jungles being located
along the east coast of India, invariably
have a sandy beach of varying widths,
interspersed by estuarine and backwater
sediments or alluvial soils. Scattered
hillocks are rocky with aggregations of soil
and water in their crevices and in low-lying
spots where patches of protected thick
native vegetation may exist.

Thus, both vegetation as well as its
accompanying animals (fauna) also vary
according to such heterogeneous climatic
and edapahic conditions in these scrub
jungles.

GEOGRAPHIC DISTRIBUTION OF THE
TDEFS

As per the estimates of Champion and Seth
(1968), the original Tropical Dry Evergreen
Forests (TDEFs) were about 1,404 sq.km.
in area (0.2% of the total forest area of
India). The Thorny Forests were 16,491
sq.km (2.6%), totaling to about 17,895
sq.km. constituting 2.8% of the total forest
area of India.

Mani and Parthasarathy (2006) say
“TDEFs are distributed on the eastern
(Coromandel) Coast of India, extending
inland to about 50 km”.

According to Narasimhan (2009), TDEFs
occur as a thin patch of forests along the
east coast of India, extending from
Ramanathapuram to Vishakhapatnam, to
a length of about 1,800 km. and a width
of about 60 km; They cover a total area of
about 1,08,000 km2.

FAUNAL ADAPTATIONS IN TDEF

There have not been many studies on the
fauna of scrub jungles as much as on their

flora. The composition of the resident and
migrant fauna is also unique which
includes some rare and even flagship and
vulnerable species. Jerdon’s Courser and
the Great Indian Bustard are birds,
denizens of these scrub jungles and are
now at their near-extinction point. The
beautiful Indian Star Tortoise (Geochelone
(Testudo) elegans), another inhabitant of
these scrub jungles, seems to be the next
victim, chiefly due to the rampant illegal
wildlife trade with them, as pets in USA
and for traditional medicine in China and
in Southeast Asia.

The following may be some of the chief
ways in which the fauna of the scrub
jungles is adapted to the vagaries of their
climate and food resources.

Prolonged and severe dry season, followed
by scanty monsoonal rains on the laterite
soils of the scrub jungles have a profound
influence on the floral phenology and
faunal adaptations and life styles.

a. Prolonged Drought

Ants and white ants, which are populous
in laterite soils, although nocturnal by their
innate activity rhythms, are busy during
the cooler dusk to down. Arachnids like
scorpions, the archaic whip scorpions,
whip less ? scorpions and sun spiders also
are nocturnal, but live during the day
amidst the cool and moist ‘white ant
gardens’, deep within the ant hills, so
common in laterite soils. Snails, slugs, and
toads aestivate under rocks, in the ground
or under rotting logs during the summer,
to emerge after the first rains.

b. Monsoon Triggers Breeding

First rains, after the prolonged summer,
rejevunate all the dormant life in a scrub
jungle. Monsoon triggers all the aestivating
animals to emerge, like the Hammer–
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headed worms so rare, Red Velvet Mites,
so characteristic in our scrub jungles,
along with millipedes, and Seven-Spotted
Cockroaches, etc.,

Pied crested Cuckoos, and Koels as
harbringers of the monsoon start calling
melodiously from all over the scrub, and
on moonlight nights, all through the night
also, giving the forest an idyllic beauty.
Common Crows can sense the approaching
monsoon, far in advance, and start
ransacking the scrub for nesting materials
and nesting sites, but very often they prefer
their habitual nesting sites.

Garden lizards, Fan-throated lizards, rat
snakes, jackals and domestic dogs start
courting, mating and breeding at the
advent of the first rains. Winged white ants
swarm after a rain at dusk or dawn and
fall as prey for a wide variety of predators
like centipedes, scorpions, toads, garden
lizards, monitor lizards and -mongoose
etc., Shrubs bear tender leaves, flowers,
berries and drupes, providing food for
caterpillars, butterflies, bees and birds of
the scrub. Thus the advent of the much
looked forward monsoon rains; provide
new and luxurious life on a scrub jungle.

c. Arrival of Migrant Birds

During the hot months, figs are the basic
food on which the starving birds of the
scrub jungle subsist, but soon after the
onset of the monsoon, local migrants like
the Pied Crested Cuckoo, koels, Brahminy
Myna, Orioles and Minevets arrive on the
scrub jungles. Long after the rains, long-
distance migrants like the Forest Wagtails
and the Rosy Pastors appear on the scrub.
Fresh flowers attract butterflies, bees,
wasps and insectivorous birds, and berries
and drupes later attract all the frugivores
to feed and breed.

d. Omnivorous Animals Prevail

Mammals in a scrub jungle are usually
small and omnivorous rather than
carnivorous, or exclusively herbivorous
since vegetable diet alone, right round the
year, is rather scanty, particularly during
the prolonged dry season. In general, larger
mammals of the Dry or Moist Deciduous
Forests like the Sambar, Gaur, Elephant,
Sloth Bear, Tiger, Leopard, langurs and
wild dogs are eliminated on a scrub jungle
for want of a thick vegetation-cover and
adequate prey for a carnivorous diet, but
on the contrary, dryland or desert animals
like the Saw-scaled Viper, Monitor Lizard,
Star Tortoise, Babblers, Quails, Patridges
and Spotted Deer may be more common.

FASCINATING NATURAL HISTORY ON
SCRUB JUNGLES

Animal Life in a scrub jungle is round the
clock, dynamic and inter-active. Vegetation
cover is so sparse that the forest is open
and one can see through at the movements
of animals, better than in any other forest
type.

a. Feeding Habits

Being in an ecosystem with scarce food,
omnivore is the survival necessity for most
animals in a scrub jungle. During the wet
weather, tiny scavenging beetles drag dead
millipedes (Polydesmus sp.) into the
ground and feed on their carcasses. Glow
worms at night feed on road-hit and dead
land-snails and slugs.

Towards the end of summer, when figs like
the banyan and the pipal bear their fruits,
(David et al., 2012) nearly 12 to 15 species
of birds, and two or three species of bats
at night feed on these succulent figs. Yellow
Oleander with its latex is said to be
poisonous, but nearly 6-8 species of birds
feed safely on their over-ripe pericarp,
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because what is poisonous is really the
kernel alone. Magpie Robins, which are
normally insectivores, hunt for House
Geckos, crawling on the outer walls of
houses, late in the evenings. Musk Shrews
that are insectivores normally, wait at
dusk,  along the edges of small ponds, to
catch large cattle-leeches, from the waters.

b. Breeding

Hairy caterpillars swarm the tender leaves
of the Banyan, just before its fruiting
season. Leaves of Syzygium cumminis
develop galls within which hoards of thrips
will be moving round. Stem-girdling beetle
(Sthenias grisator) deposits its eggs under
the tender bark of twigs of a wide variety
of woody shrubs, and then girdles the stem
just below the egg-site, so that the stem
may get dried and provide wood for the
grubs that emerge, by then.

c. Behaviour

On the approach of on intruder, white ant
workers at dawn and dusk get warned by
their soldier ants which produce a gentle
rattling alarm call, by hitting their large
heads in unison against dried leaves, so
that the workers may run to the nearest
retreat.

Five-striped squirrels and white-headed
babblers have a feeding association,
wherein the squirrels trot along the white
ant nest-encrusted branches, feeding on
white ants, as well as dislodging some of
them to the ground below, where the
babblers are waiting to pick them up. If
any intruder is sighted by either of them,
they raise a shrill alarm call which will
warn all others to hurry into a retreat.

Similarly, Bonnet Monkeys vigorously
move on the Syzygium cumini trees in fruit,
, the ripe fruit that drop on to the ground
were eagerly consumed by the Spotted
Deer.

White-headed Babblers have a very
fascinating communal breeding when two
or three pairs construct a common nest,
pool all their eggs into it, incubate and even
feed the nestlings in turns. Pied crested
Cuckoo is the usual parasite that gets its
eggs hatched out, in a babbler’s nest.

A rare land planarian in scrub jungles, the
Hammer-headed worms (Bipalium), ,like
the common earthworm can regenerate
even if its body is cut across into two or
three pieces with faster regeneration with
the bit that is proximal to the head.

Forest Wagtails (Motacilla indica) are
fascinating flagship species of birds, that
migrate all the way, from Assam and
Northeast India, to Kerala, every April, and
get back in September precisely, and they
go through scrub jungles on the east coast
of India, sojourning for two or three days
in each scrub jungle.

THREATS TO THE TDEFS

The most major threat to the TDEFs is their
imminent total deforestation by the Real
Estates for the construction of housing
colonies. Even the Government covets them
for industrial and other developments.

This apart, TDEFs are continually invaded
by the neighbouring poor for collecting
firewood, fodder and fencing (barricading)
materials. Grazers like hares, browsers like
the Spotted Deer and bark-destroyers like
the porcupines and white ants also are
menaces to the scrub jungles.

Invasion of the scrub jungles by the thorny
exotic Mesquite (Prosopis juliflora) (Tam:
Seemai Karuvelam or Velikathan; Tel:
Mulla Thumma; Kan: Ballari Jaali; Hindi:
Angraji Babul), has been a more immediate
threat since some years. Barren lands and
scrub jungles are chocked by these thorny
bushes. Of course, they provide fuel wood
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and fencing materials for the poor and their
thicker trunks are used  in the making of
charcoal.

However, the natural conservation of the
TDEFs is through sacred groves or temple
forests.  207 of the 752 sacred forests are
in the coastal districts of Tamil Nadu,
likewise  208 out of 580 sacred groves in
Andhra Pradesh state are in the coastal
region. Out of 1332 sacred grooves in these
two states 415 are in coastal region. With
over 31% of the sacred groves . In both
these states put together, there are about
415 sacred groves out of a total of about
1,332 in these states, as costal districts in
these states form the TDEF this 31% of
the forests serve as excellent repositories
of the flora and fauna of the original or
pristine TDEFs.

Government Reserve Forests on hillocks
and on plains also preserve these TDEFs.
Private sanctuaries or estates such as
those of the SHAR, IIT and Guindy Park,
MCC Campus and also the eco-restored
Auvoville in Pondicherry (Blanchflower,
2005) are excellent examples of restorative
conservation of the TDEFs.

CONSEQUENCES OF TDEF
DEGRADATION

Nearly 60-70% of the population of Tamil
Nadu and Andhra Pradesh is said to be
living within 100 km from the east coast
of India, where the TDEFs also are co-
existing. Hence the impending total loss
of the TDEFs may be a greater emotional
shock than an economic or environmental
loss, for people who plan to colonise these
coastal scrub jungles. Because, they would
miss the aesthetically beautiful wild
flowers, butterflies, birds and their
melodious calls and songs. Disappearance
of honey bees may result in the decline of
pollination of vegetable, crop and fruit
plantations.Loss of fruit-eating

(frugivorous) birds may interfere with seed
dispersal and natural regeneration of the
berry and drupe-bearing shrubs of the
scrub jungles. Ground water table which
is already low on the east coast may recede
faster, owing to the greater pressure for
water, from the colonzing people.

With the increasing human habitations on
the original TDEFs, and with the loss of
natural predators, scavenging animals
below and above ground tend to increase
in numbers and in nuisance. For instance,
white ants, after losing the natural wood
of the TDEFs, for their shelter, nesting and
feeding, would begin to invade and attack
the door frames of the new houses and even
their  gardens that come up in that area.
Field rats, mice, bandicoots, house rats,
scorpions and snakes would be added
nuisance for the newly colonizing people.

FOOD WEBS

Food web in an ecosystem is a means to
understand the biodiversity composition
and their inter-relations to maintain the
balance of nature. It is also a tool to
manage the ecosystem at a sustainable
level. A disturbed or endangered ecosystem
like the TDEF will have a disturbed food
web also, and its functioning and even
representing it diagrammatically also will
be problematic.

With such rapid loss of vegetation, which
forms the basic producers, in a TDEF, the
higher levels of consumers (animals) are
totally disoriented for continuing with their
habitual foods and life styles. Scanty
vegetation is a constraint for the normal
food and feeding of the ground-dwelling
herbivores also, but insects and birds can
fly away to alternate sites. With limited
vegetation and smaller herbivores, more
and more consumers tend to be
omnivorous. With such predominantly
omnivorous fauna, its food web tends to
be rather complex.
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Producers (Basic Food Providers)

In a TDEF, both the detrital as well as the
grazing type of food webs co-exist, playing
equally important roles. Detritus in a forest
ecosystem is after all, the vegetation, dead
and decomposed. White ants (termites) and
earthworms are crucial keystone species
for recycling detritus. Herbivores, as
primary and secondary consumers play a
vital role in the grazing type of food webs
in a TDEF.

Primary Consumers

Primary consumers in a TDEF usually are
invertebrates, ground-dwelling like white
ants and earthworms, for the detrital food
web, but above ground dwellers like
insects, for the grazing type of food webs.

Secondary Consumers

Secondary consumers in a TDEF are also
herbivores, but usually vertebrates.

Tertiary Consumers

They are omnivorous vertebrates.

Top Consumers

Top consumers in a TDEF are carnivores,
but some herbivores also could be there.
Even these carnivores, in the non-
availability of their preferred prey, may
take to omnivores. Exclusively top
carnivores like the tiger and the leopard,
as in a deciduous forest may not survive
in a TDEF for want of thick vegetation-
cover and adequate prey.

Comparing the TDEF with other types of
ecosystems like the deciduous forests and
rain forests, the latter have predominantly
grazing type of food web with insignificant
detrital type of food webs. In a lagoon type
of ecosystem (Sanjeeva Raj, 2011) detrital

type of food web is predominant, since
vegetation like benthic and planktonic
greens are less, for the grazing type of food
web.

In a TDEF, both types of food webs co-exist,
with equal importance.

ECO-RESTORATION OF TDEFS

Real estates that promote housing colonies
on a scrub jungle (TDEF) should be
encouraged to preserve as much scrub as
possible, around the buildings and on open
spaces.

The ‘Madras Christian College-model’ of
tree plantation amidst the scrub helps to
diversity habitats, food and shelter to a
wide variety of biodiversity.

Diversification of habitats on a scrub
jungle, with grass beds, wild grain, ponds
and retaining old rotting wood for shelters
and nest-building could also be tried.

Collection of fire wood and green fodder
from the scrub jungles should be
discouraged. Leaf litter in a scrub should
be retained on the ground, but not cleared
or burnt, since it provides for the smaller
life, so important in the food web, and it a
contributes to humus and detritus.

Browsers like the Spotted Deer, Bark-
eaters like the porcupine and ground-
diggers like the wild boars and domestic
pigs should not be allowed on to a scrub
jungle.

Above all, frugivorous birds and bats are
the best agents to disperse seeds and
promote the natural regeneration of shrubs
on a TDEF (Gandhi, 2000) and hence
berry- and drupe-bearing fig and non-fig
plants could be promoted on a scrub, to
promote biodiversity.
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ABSTRACT

Lead is one of the naturally occurring metals which is used in many industries.
Paint and petrol, soil and dust, water and food and Lead-based jobs, toys etc. are some
of the sources of Lead exposure. Lead is also one of the toxic heavy metals which is
hazardous to human health not only when taken into the body by swallowing but also
when lead fumes and dust are breathed in.One of the Lead based jobs involves people
working in electronic industry and service centres where Lead is mostly used for soldering
purposes. The statistical analysis of the survey taken in one of the major cities of Tamil
Nadu revealed that among the 130 people working in show rooms of electronic appliances
and electronic service centres, 46 of them were techniciansand  most of them belonging
to the age group 25 to 35 years were suffering from various physical setbacks.Among the
46 technicians, only25 of them have the habit of washing their hands before having
snacks. The studies have revealed that the soil and water in the neighbourhood of one of
the electronic service centres was contaminated with Lead and the technicians who used
Lead for soldering may have adverse health effects due to Lead poisoning and the studies
have proved that Lead has an adverse impact on human health and the environment if
not handled properly.

Key words: Lead, toxic, soldering, soil, water

Introduction

Lead is one of the toxic heavy metas which
is known to be a common environmental
pollutant with serious health effects on
human and animal. Industrial and other
human activities are the main cause for
enhancing the lead level in the
environment. Lead has hazardous effects
not only on human beings but also on other
living species like plants and
animals.Determination of Lead
concentration in blood in male workers
currently employed in or retired from lead
industries revealed the presence of

highest lead levels in soft tissues of liver,
kidney, lung and brain and positive
correlations between the lead
concentrations in liver, cumulative
blood lead index and lead levels in
kidney.[1]Measuring the Blood Lead
Level [BLL],erythrocyte protoporphyrin,
and hemoglobin levels for family
members of workers exposed to lead
dust and statistical studies in other
lead-related industries have shown an
increased risk of lead poisoning to
workers who get exposed to dust
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brought home on work clothes [2].Data available on soil work and bio accessibility

highlights the hazardous effect of lead on children and living species [3, 4].Hence in this

project work, a statistical survey is carried out among the workers in Electronic industry.

MATERIAL AND METHODS:

Nagercoil is the capital city of Kanyakumari, the southernmost district of Tamil Nadu. ,

About 130 persons who worked in show rooms of electronic appliances or electronic

service centres in Nagercoil were approached during March – May 2013 .The survey

involved 40 service centres which included show rooms like Samsung, Nokia, LG and

Sony. A questionnaire was prepared with the categories coded. The stated information

was analysed using Statistical Package for the Social Sciences (SPSS) program.

From Tables 1 and 2, it was observed that from among 40 service centres , 130 persons

were surveyed of whom 19.2% (25) are women; 25.4% (33) are owners; 3.1% (4) are

partners; 3.1% (4) are managers; 35.4% (46) are technicians and 33.1% (43) are workers.

Figure 1 represents the age group of the people surveyed. The health problems of the

people were categorized under four headings namely Pain, General Physical setbacks,

Skin problems and Eye problems. The survey results with respect to designation are

represented in Figures 2 to 5. Tables 4 to 7 and Figures 6 to 9 highlight the different

health problems of the people with respect to the age group.

Table 1 – Statistics of the gender of the people surveyed

Gender Frequency % Valid % Cumulative %

Male 105 80.8 80.8 80.8
Female 25 19.2 19.2 100
Total 130 100.0 100.0

Table 2 – Statistics of Designation of the people surveyed

Designation Frequency % Valid % Cumulative %

Owners 33 25.4 25.4 25.4
Workers 43 33.1 33.1 58.5
Managers 4 3.1 3.1 61.5
Partners 4 3.1 3.1 64.6
Technicians 46 35.4 35.4 100.0
Total 130 100.0 100.0



Volume 14,   April 2014           15

Table 3- Statistics of Age group of the people surveyed

Age in                                  Designation Total
years Owners   Workers  Managers Partners  Technicians

< 25 2 21 1            1             15                 40
25-35       20             18               1            0              21                 60
35-45 9 4 1             2               9                     25
45-55 2 0 1             1               1                       5
                 33            43               4             4         46                 130

Figure -1 Statistics of Age group of the people surveyed

Figure 2 - Health  problems respondents from different designations
related to pain
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Figure 3- General Physical setbacks of the people belonging to different
designations

GENERAL PHYSICAL SETBACK

Figure4 - Skin problems of the peoplebelonging to different designation
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Figure5 – Eye problems of the people belonging to different designations

Table 4 – Health problems of respondents related to Pain fromdifferent age
groups

S.no Pain problems                              Age in years
    <25       25-35      35-45             45-55

1 Joint pain    12     23       12                 5
2 Back pain     7            19            7                     1
3 Head/Neck pain    30     44       24                 3
4 Stomach ache     5     14         3                 0
5 Morning Head ache 10     11         9                 1

Figure 6 - Pain problems of the people belonging to different
Age groups
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Table 5– General Physical setbacks of the people belonging to different age
group

S.no Eye Problems                        Age  in years
<25         25-35        35-45         45-55

1 Itchiness 15 21 11 3
2 Dryness 10               9               6                 1
3 Inflammation 12 15 5 1
4 Long/Short sight 13 21 20 5
5 Darkness 3 6 1 0

Figure 9 – Eye problems of the people belonging to different age group

Among the 40 service centres, 6 service centres were chosen and were coded such that
the number indicates the serial number of location and the letter indicates the type of
electronic appliances.A-Airconditioner,F-Refrigerator,M-Mobile phones, B-Batteries, T-
Television, AF-Air conditioner and Refrigerator. The work of the technicians in the service
centres mostly involved soldering and lead was the common material used for soldering.
Table 9 highlights the quantity of lead consumed in these service centres in a period of
six months and the amount utilized for purchasing the lead for soldering purposes.

Service centre    Quantity used     Amount Rs             Lead in ppm
            kg Soil               Water

Sample         Sample

1AF             6      780              12.3             12.3
2F         3            400      Nil      Nil
3A         4                      500      Nil      Nil
4M      1.5            200      Nil      Nil
5B         1            150      Nil                Nil
6T                             4           500          Nil                Nil
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Among the 46 technicians 25 (54.34 %) of
them have the habit of washing their hands
before having snacks or food especially
snacks. Soil samples were collected from
these 6 service centres where the
technicians wash their hands and
equipment. The soil samples were sieved
and were allowed to digest with occasional
stirring for 21 days in the water collected
from local bore well of depth 1200 feet.
After 21 days the solution was filtered
using Whatman filter paper. The soil
samples and the water samples were
analysed for the presence of lead using
atomic absorption spectroscopy in C.P.R.
Environmental Education Centre and are
given in Table 10.

Results and Discussion

The project work was carried out from
March to  May 2013    The survey indicates
that there is more work in the electronic
service centres during summer than in
winter. The relative risk of lead toxicity by
lead paint exposure also has been reported
to be high in the spring and summer and
the surveys on BLL have shown variations
of up to 35% in blood lead concentration,
with higher values in summer over winter
[5, 6]

From Table 2, it was observed that among
the 130 people surveyed, 35.4% (46) of
them were technicians when compared to
the next maximum 33.1% (43) who belong
to the workers category. From Table 2 and
Figure 1, it was observed the maximum
number of people belonging to the age
group 25-35 years were technicians 45.7%
when compared to 41.8% who were
workers. From the observations made in
Table 4 and Figures 2 to 5, the number of
technicians suffering from various physical
setbacks seems to be higher than those
from other categories. Tables 5 to 8 and
Figures 6 to 9 also highlight that maximum
number of people belonging to the age
group 25 to 35 years have various physical
setbacks. These observations infer that
most of the people suffering from various
physical setbacks are the technicians who
belong to the age group 25 to 35 years.

Table 9 highlighted that the technicians
working with the service centre coded as
1AF were utilizing about 1 Kg of lead per
month for soldering purposes and Table
10 showed that the soil sample and the
water sample contain about 12.3ppm and
12ppm of lead respectively.

The studies have revealed that the
technicians who use mostly lead for
soldering may have adverse health effects
due to lead poisoning. It has been reported
earlier that the lead concentrations in
organs like liver, kidney etc. were all
significantly higher among the workers
compared with the control group. The
largest difference between workers and
controls was found in brain tissue. [1]The
BLL of the technicians may rise up to pose
a threat on their health if the technicians
who use lead for  soldering purposes are
not careful in taking precautions like
washing their hands before taking snacks
or food .

The soil and water in the neighbourhood
of electronic service centres can be
contaminated with toxic elements like lead
and as a long term effect can contaminate
the ground water resources. It has been
analyzed that during pregnancy and early
childhood, the association between soil
metal concentrations of arsenic , lead and
mercury and the outcome of intellectual
disability (ID) is statistically significant.[7,8].
Studies on the relationship between air
lead and blood lead in children of varying
ages, have revealed that the BLL of children
in undeveloped countries is more than
those in developed countries and the
children are more susceptible to lead than
adults because of their hand-to-mouth
activity, increased respiratory rates and
higher gastrointestinal absorption per unit
body weight.[9-11] .The studies on the
influence of age, sex, hair colour and family
occupation on the children’s hair lead
concentration and estrogen level in teen
aged girls revealed that childrenand girls
living in an industrial area were greatly
affected than those residing in agricultural
areas[12].
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Conclusion

The project work has served as an eye
opener to understand that lead and other
toxic elements like Arsenic, Chromium,
Mercury, and Zinc can pollute the soil and
water and can cause hazardous health
effects on people if the people involved in
handling the electronic circuit boards are
not sensitive to these factors. Periodic
blood test to know the blood lead level
[BLL]  is mandatory not only for people
working in Electronic Industry but also for
their family members and the residents in
the neighbourhood of electronic industries
and electronic service centres where the
air , soil and water could have been
contaminated with lead.
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Abstract

Man is going away from nature as a result of urbanization and modernization in all
spheres of life. The urban way of life is more prone to industrialization and thus creates a
gap between man and nature. As such, it is necessary to create awareness about our
association, interaction and our dependence upon nature. Further, it is also necessary to
realise the importance of the environment keeping in view the needs and our responsibility
towards conservation and preservation of nature.

The fast developing countries like India are facing the problem of environmental
pollution and its management. The craze for progress in agriculture, industry, transportation
and technology is taken as the general criterion of development of any nation. Such activities
of man have created adverse effects on all living organisms in the biosphere. Rapid
industrialization has left with us polluted rivers, contaminated soil, depleted wild life, and
exhausted natural resources. Today, the environment has become foul, contaminated and
undesirable and, therefore, harmful for the health of living organisms, including man. As
such, there is a great need to inculcate a strong attitude and awareness in the minds of
school going students about the precious environment in which they live.

It is a well established fact that environmental pollution is the result of increasing
population, urbanization and industrialization. Various strategies for the protection of the
environment, scientist, engineers, and those interested in the pursuit of a clean environment
world over from time to time, but it is not enough and it has become necessary to take note
of the cause of environmental degradation and destruction i.e. the need of the poor. The
greed of the rich and careless application of technology, creating environmental awareness
in general in a channalized manner by way of environmental education.

 The young generation of today has to decide the fate of human civilization through
its action in their future life.  It is the time during their school education where we can
inculcate strong concern for their environment. Only  Government projects can’t do much
as they will remain on paper if there is the absence of strong internal desire from bottom
of heart to implement them. If this desire, awareness, and affection for nature is developed
from childhood through school education, it will certainly go a long way in saving human
civilization from the impending hazards of pollution and loss of equilibrium of various
forces in nature.
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Introduction

The first environmental education
conference held at New Delhi (1981) and
discussed the vital issues of environmental
education and training should be an
integral component of education process,
through school curriculum.

Under such circumstances, creating an
environmental awareness in school going
students right from childhood is the need
of the hour. The aim is to acquaint the
students with the surrounding of his
physical, biological: and social
environment thoroughly. Further,
environmental education which would
cater to these vital issues is the need of
the day for uplifting the rural environment.

The provision of environmental
development measures is well taken care
by various national and international
organizations. What is really necessary is
effective community participation in these
projects and this could only be motivated
by environmental education.

It would not be sufficient to create
awareness about environment by various
means such as personal contacts with
rural people, group meetings, screening
movies, giving the message of the
environment, putting up relevant slogans,
holding exhibitions and organizing various
competitions on environment related
topics.

This will have to be supplemented by action
oriented programmes such as tree
plantation, water purification, and building
smokeless chulhas to take care of air
pollution arising out of the domestic use
of wood, coal, and cattle dung. The use of
solar cooker, establishing the biogas plant
of a community basis and solid waste
management are some of the projects
initiating group action. For the desired
success of these programmes, it is
essential to involve the rural teachers,
housewives, children and every individual
concerned right from the start of the
process.

It is obvious that merely delivering lectures
and giving notes on such a lively subject
would not do justice and hence it is
necessary to supplement it with action

oriented projects, involving experimental
work and field visits etc.

The UN conference on Environment and
Development held at Rio de Janeiro in
1992 and the World Summit on
Sustainable Development at Johannesburg
in 2002 have also drawn the attention of
people around the world towards the
deteriorating condition of our environment.
It was realized that environmental
awareness increases with increasing
education among people recognizing the
importance of environmental studies in
shaping the personality of a citizen, The
honorable Supreme Court of India has
directed UGC to introduce a basic course
on environment at every level in college
education. UGC has prepared a model
curriculum of environmental studies and
introduced it as a compulsory course at
graduate level. NCERT and AICTE are
looking after the environmental education
at school level and technical programs,
respectively. The basic objective of
environmental education is to raise public
awareness and understanding of
environmental issues with a view to
promote the conservation and wide use of
natural resources.

It will only be possible to shape up lives of
millions of children in a better way, if we
could impart a sound knowledge and a
suitable and healthy environment. To
improve the quality of life, it is necessary
to get familiar with the environmental
issues, which may only be possible by
imparting both formal and informal
environmental education.

In imparting Environment Education,
teachers are also to be trained. Keeping
this in view, lots of efforts are going on
from UNEP level to district levels in many
parts of the world. World dignitaries have
also taken cognizance of it. As a result, it
is happy to note that efforts of
Environmental Education up to the grass
root level have been boosted and taken care
of.

It is needless to say that environmental
education has a very significant role to play
in environmental management and a
systematic approach is needed to achieve
the desired benefits, to make the world a
better place to live in.
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Celebrating national energy conservation day
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INTRODUCTION

The world’s energy needs are expanding. People are demanding quality power. The
realization of the need for a clean and alternate energy is increasing along with the need
to move away from fossil fuels. Today the world is working feverishly towards various
solutions that include wind, solar, hydro etc. In near the future, we need to replace our
wasteful inefficient, unclean energy practices with a strategy for clean energy, energy
efficiency and energy conservation.

Energy demand in Asia is expected to be more than 70% higher in the year 2030 than
it was in 2005.  Natural gas will play an increasingly important role in meeting this
growing demand, while at the same time helping economic power gen,eration and
improving living standards. Developing countries like India and China with large
populations and large developmental deficits must rely on nuclear energy.  India may
well be at the oil peak around now. Our coal is likely to run out in around 40-50 years.
Alternate energy supplies at the requisite level of need  is to made ready to before this
time. A severe energy crisis is likely to hit us much earlier than it does most of the
world. We should look at nuclear energy in this backdrop.

NUCLEAR ENERGY – ALTERNATE SOURCE OF ENERGY

It was reiterated that India’s energy needs are vast and growing and nuclear energy is
an important clean energy option. This will be pursued with regard to the safety, livelihood
and security of the people. Safety is an over-riding priority at nuclear power plants,
which has been demonstrated amply, even in the face of the most severe adversities. As
regards safety, we must recall that the world has logged over 14,000 reactor-years of
nuclear electricity generation in about 30 nations, with far less causality compared to
any other energy generating technologies over a sustained period. This in itself testifies
to the strength of nuclear technology which must be further pursued to provide an
important part of a sustainable energy solution for the future.

According to the IAEA Expert Mission to Japan- A Preliminary Summary, June 1, 2011
states that to date no health hazards have been reported in any person as a result of
radiation exposure from the nuclear accident at Fukushima. In the past we had evidences
that of calamities, the Madras Atomic Power Plant with stood the Japan tsunami and
the Kakrapara Atomic plants withstood the Bhuj earthquake.

Nuclear energy has the potential of playing an increasingly important role in giving our
country energy independence from traditional and polluting sources of energy. Our



24         Volume 14,   April 2014

Prime Minister was convinced that nuclear energy would play an important role in the
country’s quest for  a clean and environmentally friendly energy mix to fuel the
development process. Any nuclear power project with eco-friendly technology produces
clean and green power due to the following facts.

Nuclear power plants do not emit CO
2
 and other greenhouse gases (GHG) which means

nuclear projects do no contribute to global warming.

Also, no emissions of CO2, SO2 and NOx help avoid acid rains and ocean acidification.

Nuclear power plants do not emit ozone-depleting substances, like CFCs, Nitrous oxides
etc. and thus protect ozone layer.

MEANINGFUL CELEBRATION OF NATIONAL ENERGY CONSERVATION DAY

As a part of the Silver Jubilee celebrations, Pope John Paul II College of Education,
Puducherry celebrated the NATIONAL ENERGY CONSERVATION DAY (NECD-2011)
on the 14th of December, 2010 with the theme “Energy – The Fuel of Life”. By observing
the day, an attempt was made to attain one of the goals of environmental education
encouraging greater participation in activities that help to overcome environmental
challenges. As a curricular activity, various programmes were organized. (Please Refer
APPENDIX - 2)

During the forenoon session a seminar was conducted by Mr.V. Manoharan, Additional
Chief Engineer, BHAVINI, Department of Atomic Energy, Kalpakkam and Mr. Arul
Molzhi, Manager (H.R), BHAVINI, Department of Atomic Energy, Kalpakkam as the
resource persons. They made us think and support the nuclear energy demand. During
the discussion, they removed our anxiety, unwanted fears about nuclear energy and
cleared out doubts. In that session, being the organizer of the celebration Mr.
J.A.Ebenezer, Senior Grade Lecturer in Education, paved the way for the “VISIT TO
KALPAKKAM”. He requested the resource persons to grant permission to visit the power
station and, in turn, Mr. Manoharan spontaneously invited the students and staff to
the Nuclear power plant, a protected zone with very limited access.  The management
and the staff decided to make use of this golden opportunity. They got prior permission
to visit the atomic power station on 12. 01.2011.

A VISIT TO KALPAKKAM

For the teacher educators and the future teachers, 12.01.2012 was an exciting and
unforgettable day in our life. We had an opportunity to take part in an educational
activity in order to understand one of the challenges related to energy conservation.
Amidst the unwanted fear and anxiety of the people about the nuclear power project at
Koodankulam , we the Popeans had the privilege to visit the Madras Atomic Power
Station (MAPS) and the new project Bharatiya Nabhikiya Vidyut Nigam Limited (BHAVINI)
at Kalpakkam, Tamil Nadu.
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With all enthusiasm and eagerness our Principal, Rev. Fr. Dr J.Paul,13 faculty members
and 172 B.Ed and M.Ed teacher trainees of Pope John Paul II College of Education,
Puducherry started our journey towards Kalpakkam and reached the nuclear plant
around 9.30 am. After finishing all the formalities of screening and checking we entered
the nuclear plant, BHAVINI which made us excited.  We were directed to the conference
hall for a power point presentation about the nuclear power plant in general and the
ongoing project BHAVINI, which is under construction.

INTERACTION WITH EXPERTS

Mr. Arul Molhzi, Manager (H.R), BHAVINI, Department of Atomic Energy, Kalpakkam
invited us with warm greetings, introduced the resource persons and explained the
various sessions of the day.

Mr. V.Manoharan, Additional Chief Engineer, BHAVINI, Department of Atomic Energy,
Kalpakkam took charge of the first session. He shared useful information about nuclear
energy and its urgent demand in the world. He clarified our doubts and paved the way
for the next two sessions. His speech enlightened us about the disposal of the nuclear
waste and explained how all the waste in a year from a nuclear plant can be stored
under a desk.
During the second session the geographical set up of the entire power plant and  location
of the project were explained. The safety of the power plant and the safety measures
taken were very well discussed. We were proud of the nuclear desalination plant at
Kalpakam with a capacity of 6.3 ML per day employing the hybrid technology of multi-
stage flash evaporation and reverse osmosis technique and currently the largest nuclear
desalination unit in the world.

In the next session Mr. Ramesh, an expert, in electrical engineering, explained
succintlyabout the working philosophy of the nuclear reactor, its features and functions.

In his presentation he differentiated solar and nuclear energy projects and explained
how the nuclear energy reactors occupy a  smaller area of land than solar plants.

With the Power Point presentation, a clear picture was given about the huge and strong
construction of the Prototype Fast Breeder Reactor (PFBR), which is capable of producing
500MW electrical energy.

He further explained the concept of the BHAVINI project and elaborated on how the
team tackled various situations like Tsunami in the year 2004.

Unlike other reactors, these reactors will be fuelled by a blend of plutonium and uranium
oxide, not just plutonium. It generates more plutonium than what it started with. The
breeder reactor breeds more material for a nuclear fission reaction than it consumes.
He briefed us  about the huge safety walls around the “Reactor Core” and also the
method in which sodium will be used as the coolant in the reactor and the minute
details about  the cooling systems in the plant. After getting enlightened on various
aspects we were then taken to the construction site of the Prototype Fast Breeder Reactor
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(PFBR). The resource persons explained the various functions and the construction
processes of the ongoing project.

We planned to visit the Madras Atomic Power Station (MAPS), after the lunch break,
which started production of electricity in the year 1983 and till today generates electricity.
It was the first indigenous reactor of India. After all the formalities, we entered into the
MAPS campus, we were immediately taken to visit the Nuclear Training Centre (NTC).
There We saw a miniature of the nuclear reactor, some working models, photos of
inauguration function of MAPS and some miniature models of certain parts in the reactor.
One of the awesome things we saw in the training centre was the real model of the fuel
rod, through which the fuel for the plant is inserted to the reactor core. After visiting
and gaining knowledge about the reactors in the training centre, we were allowed to feel
the functioning of the real power plants. The following features of the plant really made
us wonder at it: the huge cooling tower, gigantic turbine and generator, water pump
station and the control room.

The visit made us proud of our country’s progress. Full of awe about the nuclear power
plant and its urgent need, we left the premises of MAPS.  Then we were informed about
the Fast Breeder Test Reactor (FBTR) at IGCAR that had completed 25 years of successful
operation last October. The process for life extension of FBTR up to the year 2030 is
progressing well.

This visit to the nuclear power plant improved the level of knowledge and awareness.
Energy conservation, environment protection and the use of clean energy will be the
buzz words in the coming years, energy being the essential requirement in every corner
of the country. For increasing the availability of electricity, its conservation is as important
as the use of other sources of producing electricity, since the availability of coal and
other natural resources are not limitless and their availability will reduce over the years.
Because of this, the use of alternate sources like wind energy, solar energy and nuclear
energy to produce electricity are being encouraged. Among these the clean and green
energy is nuclear energy. Twenty nuclear power stations are already operating in India
for years, while seven are under construction. Moreover, fifty seven reactors are planned
or proposed in the future.

A clean and healthy environment is a sinequanon for the very survival of the human
race. A vast country like India faces formidable challenges in the form of exploding
population, widespread poverty, recurring natural disasters and a dwindling natural
resource base. A majority of the population lives below the poverty line and are illiterate.
They depend exclusively on our diminishing natural resource base. So we need to think
and act now. We Indians must make use of nuclear energy in a wise way to meet the
growing demand.
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Abstract

Environmental challenges are on the agenda in most nations globally. Industries contribute
to the release of gases and ineffective technological process which result in climate change
impacts. This paper addresses how effectively an in-house environmental management
training programme improved business and staff development. For the past few years,
there had been a growing revolution regarding the way operators manage their businesses
in relation to climate change and the impact of non-environmentally friendly practices
which pollute the environment are reported daily. Globally, emerging or changing
environmental legislation demands more responsibilities from industrial operators such
that each functional process is considered side by side  to their emission and impacts.
This trend, therefore, demands that operators know more about their various roles in
relation to environmental management issues in order to cut costs and to reduce their
adverse impact on the ecosystem. In order to address this growing challenge, a food
production company in Lagos State, Nigeria volunteered to be used in carrying out a study
which involved an environmental survey which provided information on the company’s
environmental issues. Following the survey, a one-day purposefully designed in-house
environmental training programme was organised for a 32 randomly selected members of
staff from various departments (i.e. Production, Human Resources, Engineering, Transport,
Customer Service/Marketing and Quality Control Laboratory). This programme was aimed
at addressing key company issues identified at the survey with features that captures the
“environmentally lay operators”.  A three-fold methodology comprising of a one hour
PowerPoint presentation using a projector screen and focusses group discussion and
questionnaires completion by the participants were used to carry out the study. The study
revealed that staff would  be more open to dialogue regarding work related issues and as
they were very free to express themselves without fear, learning was in depth and it was
viewed  as part of work. It shows that training in environmental issues can be incorporated
into daily business operations in order to bring about sustainable environmental
management in an industrial set up without disrupting normal work activities. The
challenges of this activity and related issues experienced during this study were also
discussed in this paper.

Key words: environmental management, business, education, best practice.
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INTRODUCTION

Nigeria, like other countries, faces the
challenge of global climate change. The
impacts of these changes are continually
being felt in the increased flooding,
desertification, tsunamis, hurricanes etc.
The effects of changes to the climate are
from certain activities which use raw
materials and discharge waste components
into the environment. These industries vary
according to their size and nature of
production. In Nigeria, Lagos State is home
to many industrial sectors such as
pharmaceuticals, food and beverage, steel,
chemicals, etc. The processing  of raw
materials in these industrial setups result
in constant discharges to water, land and
air of their residuals in different forms,
leading to water pollution, air pollution,
the generation of hazardous  and non-
hazardous waste, and noise pollution.
These issues, although are monitored by
regulatory enforcement authorities such as
Federal Environmental Protection Agency
(FEPA) and National Environmental
Standards and Regulation Enforcement
Agency (NESREA),

However the fact remains that most
operators lack the knowledge required to
adequately manage the environmental
problems effectively. Consequently, most
industries including food and drink
industries, whose operations result in
pollutions and emissions have continually
been faced with some form of litigations,
sanctions or threats to closure of their
businesses. An industry such as this uses
a large amount of water, energy and
produces a lot of waste (Environment
Agency, 2011). Similarly in Nigeria, the
alcohol industries (breweries) have the
largest turn over followed by milk (diaries),
tobacco and other foods (beverages). Given
that Lagos State is the industrial capital
of Nigeria, most businesses and industries
have their headquarters and major
industrial plants located there.

The management of environmental aspects
of an industry is the key to a sustainable
business practice and it is essential to
sustainable business performance. A visit
to a food industry in Nigeria with a  staff
strength of 120 revealed that the sector
had a lot of environmental issues including
food waste, which is mostly organic and
biodegradable and contributes a
significant impact on the environment. In
identifying this environmental problem,
experts from Rosebank Consulting: an
environmental consultant company in
Nigeria and experts from the
Environmental Studies and Resource
Management unit of the National Open
University of Nigeria (NOUN), were invited
to carry out a survey of the food industry
in order to assess, the environmental
issues and to identify ways by which the
challenges can be better managed. The
focus of this paper, therefore, is to discuss
how environmental management issues
were discussed through the involvement
of some of the company’s personnel in a
training session with a view of educating
them on the methods of reducing the
menace of unfriendly environmental
practices on climate change and on society
in general. The objective was to transfer
environmental knowledge and to apply it
to day to day activities.

METHODOLOGY

A three-fold methodological frame is used
in this study. These   include a survey of
the study area, a one-hour PowerPoint
presentation, a focus group discussion and
questionnaires which were administered
on the selected members of the staff from
various sections of the company in order
to evaluate understanding. The
observations from the survey informed the
requirements included in the presentation.

Participants
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There were 32 randomly chosen members
of the staff trained on environmental
awareness and practice organised in-
house. The age range of the staff trained
in this programme was between 25 and
42 years. 12 members of staff were
graduates of various higher institutions in
courses which were inclined towards the
Arts and Sciences and who worked in
various parts of the company departments
i.e. Administration, Accounts, Marketing,
Customer Service, Security, Production,
Transport; 8 members of staff had studied
various types of engineering-mechanical,
electrical, chemical and worked in the
process department, 4 members of the staff
worked in the company’s Quality Control
Laboratory; 5 members of staff had Senior
Secondary School Leaving Certificates and
3 of the staff had Ordinary National
Diploma Certificates in Food Technology.

Training Workshop Objectives

The objective of the workshop is to transfer
environmental knowledge to staff of the
food industry as initiated by the
management and was organised by
Rosebank Consulting and NOUN
Environmental Science and Resource
Management Unit.

The specific objective:

 To integrate staff from various units
   of the company

 To identify and discuss issues
   related to their work

 To promote knowledge transfer and
   apply to daily schedules

 To promote broad management of
   environmental problems

Survey of Environmental Activity

The survey carried out on the selected food

industry used in this study revealed the

following observable environmental issues

right from the processing unit up until the

packaging of the food. The issue of waste

(food, packaging waste, waste oils),

disposal and general housekeeping issues

were addressed during the formal training

workshop organised for the members of the

staff.

The issues observed from the survey are

revealed in the following:

Waste
Process waste:  This constitutes
mainly of food waste such as
process rejects which is collected at
various parts of the process unit.
However, these wastes are left in the
open so that vermin such as insects,
pests, cockroaches etc. infest the
waste area and produce odour and
untidiness.
Packaging waste: A lot of waste was
observed from the packaging of
food. Cartons, food wraps etc.
Waste Disposal: The waste is
collected by the waste collectors.

General Housekeeping
A lot of the materials were not well-
ordered. Oil drums, cartons, empty
oil drums, etc. were found about the
factory’s production area.

The production floors:
Part of the production floors were
not all tarred thus exposing workers
to accidents and pollution.

Diesel storage area- Since the
company generates its own
electricity from diesel, oil drums
where littering all parts of the plant.
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Interactive Presentation on
environmental awareness

Following the initial environmental survey,
the PowerPoint presentation focussed on
the following sub-areas outlined below in
order to enlighten members of staff about
the general environment, their
contributions to environmental
deterioration, challenges and how these
problems can be corrected through their
activities:

Brief introduction of the earth,
environment

How man impacts on the
environment

Effective waste management

How to Reduce, Reuse and Recycle

Good housekeeping

How to control pollution

Brief training of compliance and
Legislation

Brief talk on the role of Environment
Regulators

Interaction group

Although some of the selected members of
staff for this training had limited
knowledge about the potential
environmental challenges of their various
tasks, they were, however, presented with
various pictures taken of incidents that
were related to their own particular day to
day roles. This was aimed at developing

cognitive skills in identifying trouble areas
and also enabled them to suggest or proffer
relevant solutions.

Trainees were divided into small groups of
5 (each group member representing
different departments). Each group was to
identify the problems from the pictures
provided. Through the discussions, the
facilitators of the workshop observed that
each trained staff had an opportunity to
interact freely with other members of the
group based on the topics allocated;
afterwards, they collated the comments
provided by group members into a briefing
document for the main group at the end of
the discussions.

In the discussion group, they were tasked
with identifying:

  similar and dissimilar wastes and
     segregate them

   wastes that can be reduced, reused or
     recycled the risks at the oil storage area

   risks of emissions from production

   issues with non-equipment maintenance
    and that  relate to  packaging errors;
    and,

   discussing ways by which this problem
     can be minimised or controlled

A. Evaluation of Learning

Questionnaires were distributed to trainees
in order to gather how much they have
learnt and to establish how far the training
has exposed environmental issues in their
company.
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DISCUSSION

 Currently, it has been observed that all
over the world, there is a paradigm shift
to global environmental issues. This then
affects the ways by which industries can
minimise their pollution impacts on the
environment while also maximising their
own profitability (Crouch 1998).
Environmental Regulators too, have
become more enforcing with environmental
legislation regarding industrial discharges
to the environment. Although, the need is
imminent, most industrial operators have
limited knowledge of what is expected of
them and how, through their activities can
contribute to minimising environmental
impacts. This workshop/in-house training
consequently has revealed that there is the
need for an enlightenment programme in
the industries, to  position them in such a
way that they  keep abreast of changing
legislation, technologies and also to know
more about the ways by which the
activities  carried out in factories were to
be made environmentally friendly or green
processing. These statements have been
ably applied in most parts of Europe where
education and training were regarded as
key ingredients to adapting existing skills
to the changes of technology. Furthermore,
there was also the firm certainty following
various studies that investment in human
capital is central to economic performance
and growth. This in itself, is regarded as
the modernisation of educational systems
(Bassanini et.al 2005) This implies that
adult learners will need to be updated on
the latest changes occurring in the
structure of the modern day business
environment (Devarics, 2000) and thus
increase their participation and
productivity at work. This type of
information cannot be effectively done by
word of mouth alone or by previous
studies, but would be improved if the
members of staff were offered opportunities
of an in-house training. This way, the staff

will be offered real time learning  and
learning-on-demand, which can help
attract, train and retrain key workers
(Whiteman, 2001), a method which can
also bring about a quantifiable return-on
-investment.

Following the study, the results (as seen
in table 1) indicated that 62% of the staff
trainees had not received any form of
training on environmental matters and
were therefore keen on acquiring
knowledge. The keenness was further
observed during the discussion sessions
where the trainees shared their experiences
and ideas concerning the matters that are
related to their duties. The interaction
brought about collaboration within the
staff being trained as they jointly solved
problems given to them. It opened the path
to broader, innovative ideas as they also
selected a representative who presented
their points/ideas to the larger group.

Although 59% of the trained staff did not
understand how their activities indirectly
or directly affected the environment,
however, with the real life pictures, videos
and slides shown to them in addition to
facilitation using the PowerPoint
presentation, they trained staff
consequently considered environmental
impact to be an important topic for
discussion. In other words, there was the
need to invest in education in order to keep
all employees updated on the skills
necessary to work in today’s global
environment (Kalakota and Robinson,
2001).

As it was noted that the understanding of
environment impacts and their
consequences were not limited to the
production staff alone, the members of staff
trained were selected from various
departments irrespective of the company’s
hierarchical structure with frontline,
operation or middle management staff.
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The training brought about some
relationship between the various levels of
staff where members each member shared
ideas and were made to understand where
they could contribute to the environment
positively through their various roles. The
knowledge gained also empowered the staff
as they became bolder when asking
questions and contributing to the
discussion themselves at the slightest
opportunity. This evidence, no doubt would
encourage staff confidence with the aim of
achieving personal and professional
development. It will also create a view that
mistakes and failures were learning
opportunities and promote learning as a
part of everyday work.

All the staff trained agreed that their
company generated a lot of waste and
about 60% of them have basic knowledge
that some of their waste could be reused
or recycled. If this knowledge is re-
informed in the minds of the staff trained,
it goes to show that the company will start
identifying more business potentials from
their waste products. Staff also will be well
inclined to minimise waste generated from
their activities and seek to do things
accordingly. This could imply that process
machines are maintained adequately in
order to minimise factory rejects and also
to reduce products sent in for quarantine
stores. Subsequently, environmental
awareness will also ensure that the
employees represent a competitive edge in
an ever changing competitive world
(Barron, 2001). Furthermore, when
learning is tailored to the learner’s
professional responsibilities, a relevance
that is applicable to their needs is created.
This goes to show that staff will have more
interest in their work schedules rather than
seeing it as day-to- day routine. In this way,
the attitude to work changes which also
positively affects the production and
customer service.

LIMITATIONS OF THE STUDY

1. The management level officers who
were participants were very few. It
would have been better if all the
management staff were involved as
the knowledge acquired through the
workshop would easily lead to policy
formation and implementation since
it is the management team that
formulate policies.

2. Small funds were allocated for the
workshop.   Hence the study was
carried out within two days  i.e.
survey of the plant on day 1 and
training , focus group discussion
and the completion of
questionnaires on day 2. This
limitation did not allow the
workshop to be spread for more
days. Having more days would have
allowed for a thorough address of
each environmental aspect.

RECOMMENDATIONS

Following the study, the following
suggestions were recommended;

1. Posters should be used to
communicate environmental
information within the company.

2. Environmental management should
be included as part of the company
policy.

3. Good housekeeping is critical to
improving the work environment for
staff and visitors.

4. Workshop and training should be
organised for staff periodically.

5. In order to minimise pollution,
documentation regarding accidents
and emergencies such as fire
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outbreak should be kept on the
plant for reference. Floors of the
factory and other open areas need
to be cemented in order to minimise
accidents and other risks.

6. Oil storage areas should be bunded.

7. Record keeping is important in
order to monitor trends of
environmental activities and
improvement. It also helps in terms
of internal audit and compliance to
legislation.

8. A follow-up of the training should
be carried out in order to assess
staff improvement and attitude to
work and also how well the training
had impacted on changes in the
plant.

IMPLICATIONS OF FINDINGS
The study shows that:

1. There is a need for knowledge
acquisition which is needed for
practical use on the job. In-house
staff provides opportunity for study
in a flexible way that can be adopted
and adapted to suit a system under
study as it is in the case in the
industry studied. This will allow for
adequate interaction among
colleagues where knowledge is
shared among each of them.

2. Facilitation of courses through the
workshop helps bring about
opportunities for reflection,
generation and sharing of ideas,
sharing of problems and their
possible solutions.

3. With the staff’s keen interaction and
the need for posters to be used in
communicating environmental
information, it goes to show that

learning informally, could trigger
more learning. This can be increased
even better with the incorporation
of experts into the various fields.

4. Through structured facilitation,
staff can be assessed for progress.

CONCLUSION

Conclusively, it was observed that the
implication of process activities on the
environment was limited among staff. As
such, training such as this would address
the workers’ need to develop new
knowledge and skills and learning-on-
demand. Managers too, would need to
cultivate skills such as flexibility,
adaptability and efficiency which will be
required to meet the global challenges on
the environment. Most big industries in
Nigeria have been issued a regulation by
NESREA of a buy-back policy which would
ensure that industries recover their waste
either by reuse or recycling. If this policy
was to be implemented in all industries in
Nigeria, most of them would have to fold
up because of the cost in implementation,
research and development, the recruitment
of new, skilled staff. They also face the risk
of losing their companies. This turn of
events goes to show that training such as
this, will provide  a series of advantages to
the business environment in particular and
world in general. It will enable the
workforce learner to get updated at their
convenience without leaving their office
environment and as, such, can develop the
new skills as they work.  Through the
various methods used in this study, the
staff had acquired substantial knowledge
on environmental awareness which would
help them to improve on their day-to day
activities and consequently reduce the
impact of their emissions to the
environment as well as cultivating better
environmental attitudes.
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S/No QUESTIONS                                       % YES % NO % DON’T
  KNOW

1 Have you ever received any training
(formal or informal) on environmental
awareness before this training?              37.5 62.5 0

2 Did you know that your company
could make more money from your
consciousness of environmental
impacts related to your work?               46.875 31.25 21.875

3 Does your company have an
environmental policy statement?           6.25 40.625    53.125

4 Are you keen on acquiring knowledge
on environmental matters relating to
your work?                                           62.5 12.5 25

5 Do you consider environmental impact
to be an important topic for discussion? 62.5 12.5 25

6 Do you understand now how your
process activity affects the
environment?                                        25 15.625 59.375

7 Would you agree that your company
generates a lot of waste?                       100 0 0

8 To your knowledge, would you say
that your company waste is
adequately disposed off?                       50 12.5 37.5

9 Are there charges paid for the disposal
of your waste?                                      40.625 18.75      40.625

10 Could some of your waste be reused
or recycled?                                          59.375 6.25 34.375

11 Are there emission releases from the
process activity to the environment?
i.e. air, land, water                                84.375 0 15.625

12 Do you think your consumers will
find any change as a result of your
new learning on environment?               9.375 21.875 68.75



Volume 14,   April 2014           35

13 Would your consumers to be willing
to pay more if you improve
environmental practice of your
products?                                              0 0 100

14 Would you be more proactive in your
activity after this training? i.e.
 volunteer to be an environmental
champion?                                            46.875 6.25 46.875

15 Would you be more compliant to
relevant environmental legislation?        71.875 0 28.125

Which of the following avenues will be more suitable in communicating
environmental messages to members of staff:

Notice board information 10.0% 21.7%
Monthly Departmental  meetings 4.0% 8.7%
Posters 15.0% 32.6%
Staff work schedules 12.0% 26.1%
Environmental Policy statement 5.0% 10.9%
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DISCUSSION

Currently, it has been observed that all

over the world, there is a paradigm shift

to global environmental issues. This then

affects the ways by which industries can

minimise their pollution impacts on the

environment while also maximising their

own profitability (Crouch 1998).

Environmental Regulators too, have

become more enforcing with environmental

legislation regarding industrial discharges

to the environment. Although, the need is

imminent, most industrial operators have

limited knowledge of what is expected of

them and how, through their activities can

contribute to minimising environmental

impacts. This workshop/in-house training

consequently has revealed that there is the

need for an enlightenment programme in

the industries, to  position them in such a

way that they  keep abreast of changing

legislation, technologies and also to know

more about the ways by which the

activities  carried out in factories were to

be made environmentally friendly or green

processing. These statements have been

ably applied in most parts of Europe where

education and training were regarded as

key ingredients to adapting existing skills

to the changes of technology. Furthermore,

there was also the firm certainty following

various studies that investment in human

capital is central to economic performance

and growth. This in itself, is regarded as

the modernisation of educational systems

(Bassanini et.al 2005) This implies that

adult learners will need to be updated on

the latest changes occurring in the

structure of the modern day business

environment (Devarics, 2000) and thus

increase their participation and

productivity at work. This type of

information cannot be effectively done by

word of mouth alone or by previous

studies, but would be improved if the

members of staff were offered opportunities

of an in-house training. This way, the staff

will be offered real time learning  and

learning-on-demand, which can help

attract, train and retrain key workers

(Whiteman, 2001), a method which can

also bring about a quantifiable return-on

–investment.

Following the study, the results (as seen

in table 1) indicated that 62% of the staff

trainees had not received any form of

training on environmental matters and

were therefore keen on acquiring

knowledge. The keenness was further

observed during the discussion sessions

where the trainees shared their experiences

and ideas concerning the matters that are

related to their duties. The interaction

brought about collaboration within the

staff being trained as they jointly solved

problems given to them. It opened the path

to broader, innovative ideas as they also

selected a representative who presented

their points/ideas to the larger group.

Although 59% of the trained staff did not

understand how their activities indirectly

or directly affected the environment,

however, with the real life pictures, videos

and slides shown to them in addition to

facilitation using the PowerPoint

presentation, they trained staff

consequently considered environmental
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impact to be an important topic for

discussion. In other words, there was the

need to invest in education in order to keep

all employees updated on the skills

necessary to work in today’s global

environment (Kalakota and Robinson,

2001).

As it was noted that the understanding of

environment impacts and their

consequences were not limited to the

production staff alone, the members of staff

trained were selected from various

departments irrespective of the company’s

hierarchical structure with frontline,

operation or middle management staff.

The training brought about some

relationship between the various levels of

staff where members each member shared

ideas and were made to understand where

they could contribute to the environment

positively through their various roles. The

knowledge gained also empowered the staff

as they became bolder when asking

questions and contributing to the

discussion themselves at the slightest

opportunity. This evidence, no doubt would

encourage staff confidence with the aim of

achieving personal and professional

development. It will also create a view that

mistakes and failures were learning

opportunities and promote learning as a

part of everyday work.

All the staff trained agreed that their

company generated a lot of waste and

about 60% of them have basic knowledge

that some of their waste could be reused

or recycled. If this knowledge is re-

informed in the minds of the staff trained,

it goes to show that the company will start

identifying more business potentials from

their waste products. Staff also will be well

inclined to minimise waste generated from

their activities and seek to do things

accordingly. This could imply that process

machines are maintained adequately in

order to minimise factory rejects and also

to reduce products sent in for quarantine

stores. Subsequently, environmental

awareness will also ensure that the

employees represent a competitive edge in

an ever changing competitive world

(Barron, 2001). Furthermore, when

learning is tailored to the learner’s

professional responsibilities, a relevance

that is applicable to their needs is created.

This goes to show that staff will have more

interest in their work schedules rather than

seeing it as day-to- day routine. In this way,

the attitude to work changes which also

positively affects the production and

customer service.

LIMITATIONS OF THE STUDY

1.The management level officers who were

participants were very few. It would have

been better if all the management staff were

involved as the knowledge acquired

through the workshop would easily lead

to policy formation and implementation

since it is the management team that

formulate policies.

2. Small funds were allocated for the

workshop.   Hence the study was carried

out within two days  i.e. survey of the plant

on day 1 and training , focus group

discussion and the completion of
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questionnaires on day 2. This limitation

did not allow the workshop to be spread

for more days. Having more days would

have allowed for a thorough address of

each environmental aspect.

RECOMMENDATIONS

Following the study, the following

suggestions were recommended;

1.Posters should be used to communicate

environmental information within the

company.

2.Environmental management should be

included as part of the company policy.

3.Good housekeeping is critical to

improving the work environment for staff

and visitors.

4.Workshop and training should be

organised for staff periodically.

5.In order to minimise pollution,

documentation regarding accidents and

emergencies  such as fire outbreak should

be kept on the plant for reference. Floors

of the factory and other open areas need

to be cemented in order to minimise

accidents and other risks.

6.Oil storage areas should be bunded.

7.Record keeping is important in order to

monitor trends of environmental activities

and improvement. It also helps in terms of

internal audit and compliance to

legislation.

8. A follow-up of the training should be

carried out in order to assess staff

improvement and attitude to work and also

how well the training had impacted on

changes in the plant.

IMPLICATIONS OF FINDINGS

The study shows that:

1.There is a need for knowledge acquisition

which is needed for practical use on the

job. In-house staff provides opportunity for

study in a flexible way that can be adopted

and adapted to suit a system under study

as it is in the case in the industry studied.

This will allow for adequate interaction

among colleagues where knowledge is

shared among each of them.

2. Facilitation of courses through the

workshop helps bring about opportunities

for reflection, generation and sharing of

ideas, sharing of problems and their

possible solutions.

3. With the staff’s keen interaction and the

need for posters to be used in

communicatingenvironmental information,

it goes to show that learning informally,

could trigger more learning. This can be

increased even better with the

incorporation of experts into the various

fields.

4.Through structured facilitation, staff can

be assessed for progress.
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CONCLUSION

Conclusively, it was observed that the

implication of process activities on the

environment was limited among staff. As

such, training such as this would address

the workers’ need to develop new

knowledge and skills and learning-on-

demand. Managers too, would need to

cultivate skills such as flexibility,

adaptability and efficiency which will be

required to meet the global challenges on

the environment. Most big industries in

Nigeria have been issued a regulation by

NESREA of a buy-back policy which would

ensure that industries recover their waste

either by reuse or recycling. If this policy

was to be implemented in all industries in

Nigeria, most of them would have to fold

up because of the cost in implementation,

research and development, the recruitment

of new, skilled staff. They also face the risk

of losing their companies. This turn of

events goes to show that training such as

this, will provide  a series of advantages to

the business environment in particular and

world in general. It will enable the

workforce learner to get updated at their

convenience without leaving their office

environment and as, such, can develop the

new skills as they work.  Through the

various methods used in this study, the

staff had acquired substantial knowledge

on environmental awareness which would

help them to improve on their day-to day

activities and consequently reduce the

impact of their emissions to the

environment as well as cultivating better

environmental attitudes.
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ABSTRACT

Deterioration of Environment has become noticeable since the latter half of twentieth century.

It has been triggered by rapid mechanization, deforestation, unsustainable agricultural

practices, unplanned urbanization and so on. Consequently, the need to impart

environmental education has become apparent.Today environmental education has become

a core component of syllabi at various levels of education all over the world. The present

study, besides reviewing the institutional framework for promoting environmental education

and awareness, proposes an applied approach to sustainable development. The study

tends to conclude that current efforts to impart education for environmental protection are

insufficient to make any lasting impact.Due to this reason, there is a need to inculcate the

belief among each individual that he/she has to contribute for sustainable development.

To bring about the desired change, environmental education must follow a holistic,

multi-dimensional and sustainable approach for creating citizens of the future otherwise

they may not have a future at all.

Keywords: Sustainable Development, Inquisitive Learning, Conservation,
Renewable Energy.

Introduction

Since time immemorial man has peacefully co-existed with his environment. However,

during the latter half of previous century, deterioration of environment started in various

forms e.g. air, land and water degradation. The reasons were- industrialisation, mindless

urbanization, deforestation, increasing mechanized transportation and resultant increase

in energy consumption and the use of chemical fertilizers in agriculture. The need to

impart environmental education became apparent during late 1960s when an article

by Bill Stapp (Stapp, et. al., 1969) entitled, The Concept Of Environmental Education,

was published in the first volume of the Journal of Environmental Education [1].  This

was followed by an international conference by UNESCO and UNEP [2] which emphasised

on the relationship between man and environment and the need to impart environmental

education.Environmental education assimilates the principles of multiple disciplines
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e.g. environmental chemistry, ecology,

geography, sociology, environmental

politics, and economics under a single

interdisciplinary framework. It helps

students understand that all humanity in

its entirety is intensely dependent on

environment for their development and

survival. Today, educating people for

sustainable development has become the

most critical goal for ensuring a future for

mankind. The major objective of such an

education is to enlighten individuals and

institutions regarding the need to act now

if we want to sustain our living systems.

The UNESCO declares, “There can be few

more pressing and critical goals for the

future of humankind than to ensure steady

improvement in the quality of life for this

and future generations, in a way that

respects our common heritage the planet

we live on … Education for sustainable

development is a life-wide and lifelong

endeavour which challenges individuals,

institutions and societies to view tomorrow

as a day that belongs to all of us, or it will

not belong to anyone,” [3].

Today environmental education has

become a core component of syllabi at

various levels of education all over the

world. Education policies and curriculum

are being framed to raise awareness not

only among the students but also among

different strata of society. Industry and

business leaders are also coming forward

to do their bit in promoting the concept of

sustainable environment.

Institutional framework

During world’s rst Intergovernmental

Conference on Environmental Education

held in Tbilisi, Georgia, three main goals

of environmental education were identified

[4]:

(i) to foster clear awareness of, and

concern about, economic, social,

political and ecological

interdependence in urban and

rural areas;

(ii) to provide every person with

opportunities to acquire the

knowledge, values, attitudes,

commitment and skills needed

to protect and improve the

environment; and

(iii)to create new patterns of behaviour

of individuals, groups and

society as a whole towards the

environment.

Since their identification, these goals have

guided the origin and growth of

environmental education throughout the

world. Today, environment does not only

include our natural environment but also

the inter-relationships among nature,

society, culture and technology. For this

reason, environment issues today need to

be tackled with the help of

multidisciplinary programmes and

policies.Research in the field of

environment shows that climate change

induced global warming; environmental

degradation and deterioration of

ecosystems pose a serious threat to the

very existence of mankind and other living

species [5].

In 2002, the World Summit on Sustainable

Development [6] stated that education is

critical for promoting sustainable

development. In order to impart
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environmental education for sustainable
development, it is essential to understand
the mutual interrelations among society,
culture, economy and ecology. For this
reason, all these segments need to be
incorporated in an environmental
education programme and there is a need
to develop an attitude of personal
responsibility for sustainable development.
United Nations Educational, Scientific and
Cultural Organization (1999)  assigns a
new role to education:

“Education must...serve society by
providing a critical reflection on the world,
especially its failings and injustices, and
by promoting greater awareness, exploring
new visions and concepts, and inventing
new techniques and tools....Education’s
role in such undertakings is not only to
make people wiser, more knowledgeable
and better informed, but also more ethical,
responsible and critical as well as capable
of continuing to learn and respond to new
situations [7].

Environment Education – an Applied
Approach

It is evident that our current living
practices are damaging the environment.
Increasing population is causing a strain
on land, water and energy resources. The
quality of land is deteriorating, water
sources are drying up and most of our
energy generation systems are
unsustainable [8].

Evidently, there is a need to frame an
institutional approach for sustained
development. The practical application of
this approach may be started in
institutions and it should lay emphasis on
the following aspects:

•          Organization and operation of the
institution,

• Creating building designs in such a
way so that they require minimum
energy use.Nowadays, such
buildings are called green buildings,

• Development and maintenance of
school grounds,

• Minimization of resource use by the
school such as water, energy and
other materials,

• Provision of solar energy and energy
conservation,

• Conservation and recycling of water,
• Management and recycling of school

waste,
• Enhancing connections among

institution, society and other local
establishments

•         Modification of syllabi and regular
teaching of environmental
education.

To achieve the goals of sustainable
development through education, the
following steps are essential:

1. Efficient Governance and planning
The first step in providing environmental
education is proper planning and
organization of relevant curriculum and its
incorporation in general curriculum. The
most important step is to give equal, if not
more weightage to environmental
education in comparison to other subjects.
Efficient governance means that
responsibilities and decision making are
distributed among different stakeholders
in a rational manner and students are
involved to the maximum because
sustainable development is essential for
our coming generations.

2. Conservation of Resources

Resource conservation and management
are essential ingredients of successful
environmental education and training. The
exhaustible/non-renewable resources
should be conserved and recycled wherever
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possible. This should involve conservation
of water by creating rainwater harvesting
systems, electricity conservation by
installing CFLs, promotion of renewable
energy and recycling of biodegradable
materials. To develop sustainable
ecosystems, the institutions need to
identify and differentiate between
exhaustible and renewable resources. As
a matter of practical application, the use
of environmentally benign techniques
needs to be encouraged. Emphasis should
be more on developing and exploiting the
localised sources such as solar and wind
power [9].

3. Greening of Landscape

Another important aspect of environmental
education should be the creation of green
areas within the institution.While creating
new buildings; tree plantation should be
given priority. This will not only improve
the scenic appearance of the institution but
will also enhance environmental
experience of students. Students, staff and
alumni should be actively engaged in
greening of campus and may be
encouraged to donate for this purpose.
Besides greening, students should also be
taught to maintain cleanliness by throwing
garbage in waste bins which should be
placed at conspicuous places in the
campus. There should preferably be
different bins for biodegradable and non-
biodegradable waste. The cleanliness
culture, developed at an early age, will
remain with the students for a lifetime.

4. Arts-Based Environmental Education

During 1990s, a new type of environmental
education came into being in Finland i.e.
the Art-based education in which artistic
practice is used to impart learning about
environment. This system involves the
preparation of charts, projects and
hoardings which highlight various aspects

of environment protection. It is a well-
known fact that instead of theoretical
training, practical teaching based on
pictures/diagrams is more effective and
leaves a lasting impression on the mind.

5. Collective and Participative Action

Environmental education is best imparted
by involving local communities,
institutions, Non-Government
Organisations (NGOs) and industry. It is
so because all local people are bound by a
common interest and a clean local
environment will benefit everyone. Such
cooperative action, if undertaken by noble
intentions, will ultimately involve each and
every unit of local community. Industry
leaders should be especially involved in
such initiatives as they are required to
perform their duty of Corporate Social
Responsibility.

6. Learning by doing

This type of learning involves encouraging
the students to attain practical knowledge
by directly undertaking projects for their
Environmental impact Assessment (EIA)
and Strengths, Weaknesses, Opportunities
and Challenges analysis (SWOC). By
collecting relevant data and analyzing it,
they may be able to establish cause and
effect relationships between events. They
may also participate in the activities of
NGOs, zoos, museums, heritage sites and
so on. This will inculcate a sense of
responsibility in them and help them
develop an attitude, whereby, they will
learn to look at everything from its
sustainability perspective.

7. Inquisitive Learning

Inquisitive learning teaches students to
develop the spirit of enquiry. Inspired by
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this spirit they begin asking questions like
what? How? and when? This helps them
to understand the genesis and
development of a particular issue. They can
thus draw their own inferences regarding
that issue and try to correlate them with
other issues. They can then reach their own
conclusions and chalk out action plans to
address those issues.

These are only indicative approaches. An
institution may innovate in developing its
own practices and programmes. The
proclamation of the UN Decade of
Education for Sustainable Development
(2005-2014) explicitly states that there is
not a single model of education for
sustainable development which may be
universally applicable. Each society and
institution must devise its own model
based on local needs and priorities. The
proclamation [10] asserts that any
education programme for sustainable
development must ensure:

 respect for the dignity and human
      rights of all people throughout the
      wor ld and a commitment to social
      and economic justice for all;

 respect for the human rights of
      future generations and a
      commitment to intergenerational
      responsibility;

 respect and care for the greater
       community of life in all its diversity,
      which involves the protection and
      restoration of the Earth’s
      ecosystems; and

 respect for cultural diversity and a
      commitment to build a culture of
      tolerance, non- violence and peace,
      both locally and globally.

The Way ahead
We are living in a paradoxical world where
spread of education and scientific
development do not lead to improvement
of environment. Rather it leads to its
deterioration. Sterling [11] elaborates this,
“Education is proclaimed at high levels as
the key to a more sustainable society, and
yet it daily plays a part in reproducing an
unsustainable society….A society faced
with a radical imperative to achieve a
socially, economically and ecologically
sustainable basis within a historically
short time needs to reappraise most
aspects of its organization; education
as the main means of social reproduction
has to be at the centre of this task, both
as subject and as agent. Webster and
Johnson [12] assert that educational
institutions can also learn from large
industrial organisations such as General
Electric and Toyota because these
industrialists are adopting sustainable
development models.

Concluding, we can say that environmental
education is not given much attention as
is required-especially in our country. Most
of the universities have incorporated
environmental education in their
curriculum only because U.N. has made
it mandatory. The number of hours devoted
to environmental education as a proportion
of total syllabi is nominal. Under existing
scenario, students are not able to realize
the seriousness and significance of
protecting their environment.
Environmental education will be relevant
only if it inculcates the belief among each
individual that he/she has the
responsibility to contribute for ensuring
sustainable development. The efforts made
by individuals need to be effective enough
to transform their aspirations into reality.
To bring about the desired change, people
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must be trained to develop future oriented
thinking. In nutshell, it can be said that
environmental education must follow a
holistic, multi-dimensional and
sustainable approach for creating citizens
of the future otherwise they may not have
a future at all.
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Abstract

A study was conducted to analyze the seasonal angiosperm composition of walls at

Chepauk, Chintadripet and Triplicane of Chennai, Tamil Nadu.  The aim of this study is to

find out the species diversity and trends about the origin and variability of the wall flora.

The study area is spread over 5 sq.kms.  A total of 50 species of vascular flora was

recorded from the walls.  The angiospermic wall flora was represented by 45 genera

belonging to 31 different families.  The Fabaceae (6 spp.), Moraceae (5 spp.), Asteraceae

(3 spp.) and Malvaceae (3 spp.) were the dominant families of the wall flora of the study

area.  A total of 50 angiosperm wall floras were recorded, of which 47 Dicots and 3 Monocots

were observed.  The angiosperm wall flora was represented by 45 genera belonging to 31

families.  Of which 47 species and 42 genera belong to 28 families which are dicots; and

a further 3 species and 3 genera belong to 3 families which belong to Monocots. Among

the woody perennials such as Azadirachta indica, Ficus benghalensis and Ficus religiosa

are the most common wall flora of the study area. No species of Gymnosperm, Pteridophyte

and Bryophytes were observed as wall flora in the study area. The results of the presence

of wall flora in the study sites are discussed in this paper.

Key words: Wall flora, Chepauk, Chinthatharipet, Triplicane, Angiosperms

Introduction

The studies of the adaptive features of mesophytes in our environment are generally
neglected by botanist and environmental biologist.  This is because of the lack of attention
paid to their habitats, morphology and their techniques of survival.  The very wide
ranging and miniscule changes that take place in the ecosystem of the flora and fauna
require a dedicated scientific approach.  Walls are a suitable environment for the
flourishing the plant life due to various factors such as the availability of space, the
alkalinity of the substratum, absence of soil and humus, the level of inclination, the
high temperature and the low level of humidity (Varshney, 1967). Not all the plant
species flourish in this particular environment (Arvind Singh, 2011).

A new area of ecological investigation termed wall flora could be on the mesophytic flora
that grow on brick walls, cemented floors in the crevices and cracks of temple walls, old
heritage buildings and so on.  In this connection a study on wall flora of the Presidency
college buildings, Chennai has been conducted in order to document the ecology,
distributional patterns and adaptive patterns of these monuments. The campus is
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scattered with a number of traditional memorial buildings and heritage structures that
provide tremendous scope for innovative research.

Description of the study area:

The study area includes Chinthatharipet, Presidency College Campus which is situated

on the coastal region of Chennai between the University of Madras and Vivekananda

House on the Marina Beach Road, Chennai and is located in the state of Tamil Nadu,

India.

Description of Habitat:

The building has undergone weathering due to shrinkage and expansion of the

substratum which in turn is due to variations in the seasons, temperature variation,

and the gap left at the time of construction and the depredations of animals.  However,

these gaps are the site of rich deposits of soil plant debris and animal dung which

provide a vast scope for study.

Observations:

After a thorough investigation the flora which occupied the vertical and horizontal mortar

and brick walls were selected for study. The investigations were carried out between the

months of August to November, 2012.  Data has been collected on the basis of study of

12 Quadrats each of the dimension of 20 x 20 sq.cm following Even Spread Method

(Pandeya, et.al. 1969).  The study indicated that the floristic variation in a vegetation

found on the different walls were closely associated with the nature of the substratum.

The walls have been divided into various groups according to the materials used for

construction.

  Mortar Walls:  Lime mortar was used in cementing the bricks with a cement cover.

 Brick- Walls:  Lime was used for cementing the bricks.

It was observed that the layers of lime-mortar and brick mortars vary between 2cm to 3

cm in thickness and mechanical resistances to the developing roots.  It was further

observed that the cracks and crevices of the interior walls are devoid of soil and thus do

not provide a suitable place for root development.  Hence, the development of plants

was confined to the irregular gaps around the walls.  A point to note was the profusion

of plant life on the walls which were made of lime mortar compared to those made of

cement.

As a result, the details of flora recorded on the walls of the mortar and brick walls with

horizontal and vertical data are given in table 1 & 2
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Table:  2 The following table shows the family wise distribution of wall flora with
details of their Habits andthe highlighting Ecological Adaptative features of each and

every species.
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Results

A total of 50 species were recorded
as the Wall Flora of the Presidency
College Campus.  Out of the total
of 50 species, 45 were genera
belonging to 31 families.   A total of
47 dicots and 3 monocots were
documented.  Out of these, 47
species and 42 genera belong to 28
families are dicots; and 3 species
and 3 genera belonging to 3 families
are Monocots.   Out of the first 2
dominant families with the highest
number of wall flora are 6 species
of Fabaceae and 5 species of
Moraceae.   In each family, the
higher number of family is
belonging to Astraceae and there
are 3 belonging to Malvaceae.  Among the 50 recorded species, 20 are trees, 2 are
shrubs, 25 are herbs, 2 are climbers and one is epiphyte.  While we analyzed the
distribution pattern of these floras, we found that the numbers on mortar and brick
walls may be higher than the numbers on brick walls alone.  A further fact was that the
distribution of wall flora on horizontal walls was higher than that of vertical walls.  Out
of 50 species recorded, 6 were found in abundance, 16 were occurring frequently, 16
were of rare occurrence and 12 were found to be a very rare.    The genera Ficus belonging
to Moraceae was found to be suitable as wall flora and especially Ficus bengalensis was
found to be abundantly present.  The tree species were found to grow more on the
vertical walls and conversely the shrubs and herbs were well distributed on the horizontal
walls due to the presence of humus collection on the platforms.

Conclusion

The dominant species in the Presidency College are Angiosperms.  Most of the floras on
the walls appear during the winter season.  The Asteraceae, Malvaceae and Fabaceae
families are represented by herbaceous plants while the Moraceae are represented by
woody tree species.
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