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Abstract
In all communities where formal arrangements exist, informal arrangements which directly 
or indirectly support, oppose or are neutral to such formal arrangements are inevitable. 
Informal arrangements can be institutionalised to formal arrangements or can enrich, 
transform or revolutionize the existing formal arrangements. In environmental education 
field, formal environmental education programmes implemented at the community level can 
be influenced by informal conditions. One of such conditions is people’s awareness on the 
natural resources that manifest in their practices in the use of these resources. Formal 
environmental education arrangements imposed without prior comprehension of the existing 
environmental awareness undermine existing and useful interactions or exacerbate existing 
counteractions between human and environmental resources. This study aimed at 
determining farmers’ awareness on degradation of water sources and streams in private 
farm plots (micro-water resources) in East Uluguru Mountains in Tanzania so as to provide 
insight to planning formal environmental education programmes. Farmers owning farm plots 
where micro-water —sources are located were interviewed. Transect walk — as also 
conducted to implement the interviews. Findings indicated that farmers were aware of the 
degrading micro-water resources but could not link the degradation with their anthropogenic 
practices. Following insights on farmers’ awareness and knowledge on field realities, a 
formal environmental education was given to the farmers. This study recommended that a 
thorough understanding of interactions among socio-economic, market, ecological and 
cognitive factors is imperative for sustainability of micro-water resources (private farms) and 
therefore further research is recommended in this direction.

Key words: Farmers awareness, 
practices, conservation

Introduction
Tn all communities where formal 

I arrangements exist, informal 
J. arrangements which directly or 
indirectly support, oppose or are neutral 
to such formal arrangements are 
inevitable (Yongnian and Fook, 2003; 
Tatenhove et al., 2006; Wing-Yat, 2007; 
Cho, 2008; Rico, 2010). In fact for 
specific communities informal 
arrangements can precede or dominate 
formal arrangements at various spatial 
and temporal points. Informal 
arrangements can be institutionalised to 
formal arrangements or they can enrich, 
transform or revolutionize the existing

formal arrangements. In environmental 
education field, undoubtedly formal 
environmental education programmes 
implemented at the community level are 
influenced by informal conditions. One of 
such conditions is people’s awareness 
about the natural resources that are part 
and parcel of their practices of using 
resources. In this study formal 
environmental education means 
education based on formal knowledge 
provided to the local people outside 
school systems to enhance their 
awareness whereas informal 
arrangements are those based on the 
local knowledge of a particular area
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In Nyachilo village where the data for this 
study were collected, water resources can 
be categorised in two groups. There are 
water resources that ooze from natural

Purposive sampling was employed 
whereby farmers whose farm plots had 
water sources and streams (micro-water 
resources) were selected to form a 
sampling frame. Then from the sampling 
frame a total of 30 fanners were randomly 
selected for interviews. A semi-structured 
questionnaire was prepared and used for 
interviewing the selected respondents. 
Another method used for data collection 
was a transect walk through farm plots

forests on one hand and those which 
originate from individual people’s farm 
plots, referred to as ‘micro-water 
resources’ in the present study. The 
micro-water resources are crucial 
contributors of water for irrigation, for 
domestic consumption and for livestock. 
Consecutive three years monitoring of 
these water resourceful areas has found 
that the micro-water resources are under 
severe pressure exerted by livelihood 
practices especially crops farming. 
Already water in some farm plots has 
either decreased or completely dried. 
While formal environmental education 
programmes are imperative for enhancing 
farmers’ knowledge on sustainable use of 
water resources, knowledge on existing 
informal environmental awareness of the 
community is equally important as an 
entry point for implementing formal 
environmental education intervention. 
The aim of the present study was to 
determine community’s awareness on 
water sources degradation in individual 
farm plots, in this study termed as 
‘micro-water resources’, in order to come 
up with insights for operationalizing 
environmental education programmes.

(Boniventura, 1993). Formal 
environmental education arrangements 
imposed without prior insights on the 
existing environmental awareness and 
natural resources may undermine 
existing useful interactions or exacerbate 
existing counteractions between human 
and natural resources. In other words, 
ignorance on the existing human-ecology 
interactions may lead to ineffective and 
inefficient formal environmental 
education programmes.

Methodology
The study was conducted in Nyachilo 
village situated in East Uluguru 
Mountains. The Uluguru Mountains 
stretch between 06°51' and 07° 12' south 
and between 37 ° 36' and 37 ° 45' east 
and form one of the component blocks of 
Eastern Arc Mountains of Kenya and 
Tanzania (Lovett, 1990). The area is 
inhabited by Waluguru people.

Natural resources management in 
Uluguru Mountains has been the subject 
of concern since colonial times (e.g. 
Temple, 1972; Munishi et al, 2006). This 
concern has involved a range of 
initiatives, from those which principally 
involved Tanzania government (e.g. 
Temple, 1972) to those that involved local 
communities living these resources. 
Literature shows that number of scholars 
have attempted to find out how to sustain 
natural forest for catchment purposes 
(e.g. Mwihomeke et al., 2000), for 
protecting a variety of biodiversity (e.g. 
Nummelin and Nshubemuki, 1998), wild 
foods (Msuya et al., 2004) and for 
integrated land use and environmental 
management as a whole (Mattee et al, 
2005). Less attention is still given to 
studying micro-water resources.

Uluguru Mountains, where this study 
was conducted, are part of Eastern Arc 
Mountains comprised of Kenya and 
Tanzania. The mountains are potential as 
habitats of biological diversity of both 
fauna and flora (Newmark, 1996, Lovett 
and Wasser, 1993), and as origin of water 
sources and stream which supply water 
to Morogoro, Coast and Dar es Salaam 
regions (Hymas, 2000). Also, the 
mountains support significant numbers 
of people whose livelihood depend directly 
or indirectly on resources contained in 
these mountains (Mhagama and 
Lehmberg, 1999).
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and

This enabled researchers to understand 
the field realities on the status of the 
micro-water resources. During transect 
walks insight on local natural resources 
(soil, water and vegetation conditions), 
planted crops and on-going field activities 
was gained. This insight was compared 
with the verbal answers provided by the 
respondents during formal interviews.

enhancing iarmers' awareness 
sustainable micro-water resources 
through environmental education.

Results and discussion
This results and discussion section is 
organized into five parts namely 
understanding the field realities on the 
'interactions between people and micro­
water resources; driving factors for 
people’s exploitation of the micro-water 
resources; limited alternative livelihoods 
and threat from food insecurity; coping 
strategies due to threats to food security; 
awareness of the farmers on declining of 
water flow in micro-water resources and 

farmers’ awareness on
use

Ridge farming is a relatively new 
innovation in Nyachilo village, which was 
adopted from the neighbouring villages 
(e.g. Mgeta and Langali). The adoption 
also results from inter-marriages between 
people of Nyachilo farmers and those 
from these neighbouring villages. The 
early adopters of ridge cultivation method 
were farmers who resided at the border of 
Nyachilo and Mgeta villages.

According to farmers the use of ridges 
enables management of many farm plots 
because germination of weeds is delayed. 
Also, it is easy to carry out weeding in 
ridges than in flat cultivated plot, and 
therefore to them, ridges are labour- 
saving and effective in crop production. 
Besides, ridge organic residues can be 
buried under the soil, burnt to obtain ash 
or just left on the furrow between the 
ridges to dry and become compost 
manure in the next planting season. 
Usually when there are abundant organic 
residues, burning or alignment of the 
organic residues in furrows is done while 
burying of organic residue is done when 
there is organic matter.

resources are farming practices. Two 
farming methods adopted in these areas 
are ridge farming and slash and burn flat 
cultivation. Traditionally, Nyachilo 
farmers use slash and bum flat 
cultivation. Grasses and bushes in the 
farm are slashed usually by men and are 
left to spread on the farm ad after they 
dry are burnt to yield ash which farmers 
believe releases nutrients for supporting 
vigorous plant growth. Farmers also 
believe that burning destroys thorns and 
destructive insect pests. However, during 
rain season debris cannot be easily burnt 
but instead they are collected and placed 
aside in bundles to create sowing space.

Interactions between micro-water 
resources and anthropogenic 
practices
Through transect walks we realised that 
the main anthropogenic practices 
undertaken in or around micro-water

Based on the insight on the field realities, 
an on-field training seminar was 
conducted. This training seminar aimed 
at building on what farmers knew, 
enhancing their knowledge and skills on 
the knowledge they already had, and 
imparting them with new knowledge as 
regards the interdependences and 
linkages among various natural 
resources such as land, forest, plant 
vegetation and water, and between these 
natural resources on the one hand and 
anthropogenic practices on the other.
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Figure 1: Reasons for crops cultivation in micro-water resources
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Food and income insecurity may lead to 
exploitation of fragile areas such 

resources 
especially 

areas are 
Cultivation 
beans around 

micro-water resources is severe during 
dry seasons. During this time farmers 
utilize moist conditions due to the 
influence of the micro-water resources to 
increase chances of harvesting crops. The 
decline of harvests due to depletion of soil 
fertility in frequently cultivated farm plots 
motivate search for alternative ways to 
meet food demands for household 
consumption as well as to produce excess 
for sale. Inappropriate farming practices 
on dry farm plots encourage increasing 
farming near micro-water resources. 
Since slash and burn flat cultivation does 
not sustain long-term productivity for 
rain fed cultivation, and in order to 
maintain some levels of food security and 
have excess for sale, farmers have to

and through transect walks, the main 
driving factors for exploitation of rru.ro- 
watcr resources for agricu..ural 
production include food and income 
insecurity, inappropriate farming 
practices in dry farm plots, pressure from 
local, suburb and urban markets and 
limited livelihood options.

Driving factors for anthropogenic 
practices in the micro-water resources
Based on our analysis of the information 
we gained from interviews with farmers

areas such as 
for agricultural 

when other 
not adequately 
of coco-yams, 

and within

Crops grown by Nyachilo farmers in the, 
micro-water resources arc principally 
coco-yams, sugarcane, maize, beans, 
cowpeas and banana. In these areas, 
maize and beans arc intercropped with 
coco-yams because farmers believe that 
maize and beans improve the soil fertility 
and hence support cocoyam growth. They 
also find intercropping labour saving 
technique especially for weeding. Field 
observation showed that micro-water 
resources have been eleared-off the 
protecting vegetation to create plots for 
growing the mentioned crops. Majority of 
interviewed farmers (80%) believe that 
planting coco-yams, sugarcane and 
banana are helps to conserve water in the 
micro-water resources (Figure 1). 
Monitoring of these areas through 
transect walks over time however showed 
contrary observations. The micro-water 
resources where these crops were planted 
had decreased water flow and some were 
even about to dry. This suggests that the 
farmers arc ignorant of water 
management practices, and vegetation 
suitable for improving or conserving the 
existing water resource in their farm 
plots.
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Apart from crop production Nyachilo 
community are engaged in alternative 
activities including livestock keeping, 
selling farm based produce (as already 
explained above), selling labour, and 
small businesses. Labour is sold in terms 
of carrying luggage from Nyachilo village 
to Kibogwa or Mgeta village, and working

sub-urban and urban markets, farmers 
are motivated to extend cultivation to 
micro-water resources especially during 
dry seasons.
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extend their farming practices from older 
farm plots to new farm plots and thus 
accelerating shifting cultivation towards 
micro-water resources. According to 
Hymas (2000) poor farming practices lead 
to the decline of yields over time. For 
example, for maize, Hymas reported a 
decline of maize yields from 3 to 10 bags 
in the 1997 to 1 to 3 bags in year 2000.

in other people’s farm plots. While 
porters generally charge Tsh 500 per trip 
per luggage from one village to another, 
terms of payment for selling labour in 
one’s farm plot is negotiated based on the 
plot size. In rare cases, some small 
businesses might be found in the village. 
The main commodities sold are salt,
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Comparison of the average income per 
household per crop per season for beans, 
banana and cocoyam, showed that for 
cocoyam was comparatively high (Figure 
2). On contrast to with the other two 
crops which can be cultivated in both dry 
and wetlands areas, cocoyam is only 
cultivated in wetland areas because it 
requires higher moist conditions. This 
implies that cocoyam has potential of 
improving income at household level, but 
on the other hand the crop exerts 
pressure constantly to micro-water 
resources. Average incomes are generally 
low because farmers depend on same 
crops for subsistence. Only the surplus 
was sold. However, since farmers hardly 
keep records of their harvests and sales, 
the incomes given is just indicative 
figure.*
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Other drivers of framing near micro-water 
resources include need for food security, 
local and external markets for 
agricultural products. Nyachilo village 
produces banana, cassava and coco­
yams that are sold to local, sub-urban 
and urban markets. Among the markets 
where agricultural produce from 
upstream Nyachilo village arc sold 
include neighbouring Bunduki village 
(during the market days usually on 
Sundays), and relatively distant Mlali 
village. On the other hand, small vendors 
from Langali and Mlali villages normally 
come to Nyachilo village to buy coco­
yams, beans and banana. In order to 
keep the constant supply of the coco­
yams, banana and beans to these local,
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Generally, at Nyachilo village non-farm 
activities have meagre contribution to 
household food security and income. As 
such, high dependence for livelihood is 
attached to the use of natural resources 
for agricultural production. This is the 
rationale for high pressure on the micro- 

■ water resources.

for 
small

For 
are 

land

Some problems were beyond the capacity 
of farmers and thus no action was taken 
against or to lessen such problems. 
These included landslides and the 
decrease or drying of water. The study 
realized that though farmers were aware 
of the existence of the mentioned 
problems they were ignorant of the 
causes of such problems and of how they 
could avoid the problems. However, these 
farmers showed readiness to receive 
advice and environmental education on 
how to control these problems and in 
particular how to improve micro-water 
resources because in farmers’ view micro­
water resources are in the homestead 
vicinity and arc useful for providing water 
for both irrigation and for domestic 
consumption.

Ecological problems include pests such 
as rodents which dig out and eat sown 
maize and bean seeds, and ants (locally 
called mamba) which attack plants roots 
and consequently the attacked plants 
turn yellow and experience stunted 
growth.

some
ants
ash.
addressed

Coping strategies to food security’s 
threats
Observation made through transect walk 
revealed that environmental problem in 
the study area stem from topographic, 
climatic, human and ecological problems. 
Topographic and climatic problems 
include land slides along water streams 
and extended fog which destroy cowpea 
leaves while human induced problems 
include soil erosion resulting from 
unsustainable cultivation practices 
leading to decline in land productivity.

match box.
household

from distant

sugar, kerosene and 
Generally, non-farm 
commodities are bought 
shops located in other villages. One of the 
possible reasons for lack of big business 
(e.g. Shops) in Nyachilo village is due to 
poor road infrastructure which limits 
transportation of commodities in medium 
or large scale from purchase centres to 
the village.

Interactions among complex yet 
interdependent market, cognitive, socio­
economic, ecological, and technical 
factors surround the encroachment of 
micro-water resources as has been 
revealed in the section that unfolded 
driving factors for anthropogenic 
practices in the micro-water resources. 
This suggests that any. strategy which 
strives to attain sustainable micro-water 
resources management has to entail 
holistic and multidimensional strategies 
as the nature of the problem is too 
complex. Whereas environmental 
education may be provided to address 
problem of - degrading micro-water 
resources, socio-economic, market and 
ecological dimensions and this need to be 
integrated to enhanced cognitive power to 
be translated into practice.

Some coping strategies are undertaken to 
address the mentioned problems. These 
include the use of traditional traps to 
catch rodents, and sowing many seeds 
(for maize and beans, up to six per pit) to 
off-set loss of seed germination due to 
devouring of the sown seeds by rodents 
attack. In case all the sown seeds 
germinate, some are thinned out and the 
thinned crops are used as animal fodder 
though this delayed to allow suffici’ent 
crop growth to some levels. On the other 
hand, this negatively affects the vigour of 
the ultimately remaining plants due to 
previous competition for nutrients with 
thinned plants. Some local knowledge is 
employed for some challenges, 
example small ants (mamba) 
controlled using ash. Declined 
productivity is addressed through 
opening farm plots in other areas to 
increase food production. Such areas 
include micro-water resources (Mattee et 
al., 2005; Munishi et al., 2006).
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of

Small ants (Mamba) attack to the crops
Rodents
Land slides
Erosion
Drying of water sources 

Table 1: Coping strategies undertaken by farmers to various problems
Problem/constraint_______________________ Coping strategies undertaken
^ow land productivity Extending cultivation to fragile

Micro-water resources 
Application of ash
Sow up to six seeds per pit
NIL
NIL 
NIL

As to the reasons for this decrease, most 
of the farmers (60%) attributed the 
decrease of water flow to the decfine in 
rainfall, while 37% percent viewed 
drought as the reason for the decline in 
water and 3% did not know any cause for 
the decline of water in micro water 
resources (Figure 3).

interactions 
practices and

The discrepancy

effects to the environment or particular 
resource base depending on spatial and 
contextual variations of resources and 
alternative options, and therefore 
generalisation may not work in light of 
diverse environments of social and 
ecological resources.

Farmers’ awareness on decreasing 
water flow in micro-water resources 
Interviews with farmers who own farm 
plots which have micro-water resources, 
this study uncovered that the farmers 
were aware of the decrease of water in 
micro-water resources. This is probably 
due to high evaporation rates from the 
soil surface due to direct sun rays impact 
on the bare micro-water resources. 
Through transect walks to the micro­
water resources we observed that most of 
these areas have been completely cleared 
off vegetation cover such as water weeds, 
reeds and trees, and instead, coco-yams, 
bananas, sugarcane, cowpeas and beans 
have been grown. The tracking of 
farmers’ memories on the availability of 
water in these areas for the past five to 
ten years revealed their general 
awareness on decreasing water in the 
micro-water resources in the recent years 
compared to the past years.

areas e.g.

The coping strategies (Table 1) farmers 
have undertaken as a result of the 
endangered food security indicate that 
when their opportunities are beset, 
farmers react in a way to cope with, 
eliminate or reduce the negative impacts. 
These responses can help in resolving the 
adverse impacts, can exacerbate the 
existing problems or even introduce new 
problems to the environment. While 
sometimes farmers can react 
unfavourably due to ignorance, in other 
cases the issue may not be ignorance but 
rather the lack of alternative options to 
switch to (Aukland et al., 2003) and 
therefore continue practising ecologically 
unsustainable because they are 
uncertain of how' to live today. Our 
findings contradict those reported by 
Walker (1985) w-ho argued that coping 
strategies undertaken by local resource 
users tend to reduce risks, to sustain 
livelihoods and avoid degradation of basic 
means of livelihoods. In other w’ords, 
Walker asserts that coping strategies 
undertaken by local people consider the 

. sustainability of the resource base. This 
study found that when livelihood 
problems are severe, farmers may not 
think about sustainability of resource 
base because of the lack of alternative 
livelihood options (in agreement with 
Aukland et al., 2003). Sometimes farmers 
practise unsustainable practices due to 
ignorant about interactions between 
anthropogenic practices and the 
resources base. The discrepancy of 
findings from this study with those 
presented by other scholars implies that 
coping strategies against food insecurity 
can have both positive and negative
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The figure depicts low awareness on the 
link between anthropogenic livelihood 
practices and micro-water resources 
degradation among Nyachilo farmers. The 
low awareness on links of the two 
phenomena was probably due to the lack 
of traditional and formal water and 
environmental management institutions 
during the period of study According to 
the farmers, reason for the lack of such 
institutions is because they have never 
experienced serious water problem in 
their village. However, in recent years, it 
was noted that some micro-water 
resources which used to have water 
throughout the year experience declined 
water flow during dry season. These 
changes were noted particularly by 
women and girls who traditionally have 
the role of fetching water. They said, 
currently they have to move to distant 
micro-water resources to fetch water 
during dr}' seasons (cf Gillepsie el al., 
1999, p. 12). These changes highlight the 
importance of having water management 
organs in the community to enforce 
sustainable water management. This 
would probably enhance the community 
awareness on the linkages between 
anthropogenic activities and sustainable 
use of water resources.

farmers’ livelihood activities and basic 
needs are directly affected rather than 
the opposite. The prevailing need of water 
for irrigation and for domestic 
consumption and the declined availability 
of water resource make farmers see a 
difference and therefore perceive the 
deteriorating water status. While farmers 
realized the decline of water in the micro­
water resources, they could not view their 
livelihoods activities as negatively 
influencing the micro-water resources 
(Gillepsie el al., 1999, j>. 11). Although 
this study did not use any quantitative 
measurements of water How, monitoring 
of micro-water resources wherein 
bananas, sugarcane, cocoyam, beans etc 
had been planted indicates decrease 
water How in micro-water resources. 
Since farmers were ignorant of the 
interdependence between anthropogenic 
activities and the declined water How, 
formal environmental education seminar 
was meaningful after understanding the 
existed social-ecological interactions (cf 
Gillepsie el al., 1999, p. 14).

Nonetheless, the existing food insecurity 
in the study area may render 
operationalisation of the acquired 
knowledge difficult. While environmental 
education is certainly imperative for 
enhancing farmers’ awareness, 
implementation of appropriate measures 
to conserve the environment needs a 
concurrent existence of alternative 
options for obtaining basic socio-
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positive

social 
Though 
externally 
education

economic 
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optimized

and 
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water, 
water 

(cf

environmental 
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of

also be 
systems 
conserve 
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benefits

and pollution of 
in micro-water

on-field 
management 

allowed direct 
of the

among 
anthropogenic practices and 
conserving vegetation cover 
Bonaventura, 1993, p. 180-181)

context and to capitalise on the local 
potential, this study preceded by 
understanding the existing interactions 
between social actors and the ecological 
resource environment before intervening 
with on-field environmental education.
Following our study on farmers’ 
awareness status on and their 
interactions with micro-water resources, 
we conducted an on-field micro-water 
resources management seminar, 
seminar allowed direct contact 
reflection of the participants

economic needs (Aukland et al., 2003; 
Scixas and Davy, 2008). Enhanced 
awareness on a particular problem is one 
thing but practical operationalisation of 
the acquired awareness is another thing, 
and hence the enhanced awareness may 
not necessarily guarantee x positive 
implementation. Effective implementation 
of a solution may depend on the 
provision of solution on how compensate 
lost opportunities in the implementation 
processes. It may be difficult for farmers 
to stop growing yams, sugarcane and 
banana in micro-water resource areas 
when loss of crops is severely experienced 
in dry farm plots. Balancing of socio­

demands and ecological 
may simultaneously be

through provision of
environmental education while improving 
and restoring the productivity of less 
productive farm plots through improved 
agronomic practices. Such a balance can 

sought through integrated 
which use vegetation that 
micro-water resources and 

generating socio­
economic benefits (e.g. Fruit trees) 
although this may need a thorough prior 
investigation and form experimentation.

Enhancing farmers’ awareness 
through environmental education 
on sustainable micro-water
resources
In practical sense, the interplay between 
formal and informal knowledge is 
inevitable in the interactions between 

actors and ecological arena, 
formed interventions (e.g. 

imposed environmental 
programme) are

operationalized in settings with intricate 
of social actors and ecological resources, 
sometimes the role of informal knowledge 
interplaying between social and ecological 
dimensions may be ignored. This can 
result in operationalizing formal 
arrangements in conflicting, 
contradictory and disconnected with local 
setting leading to failure of the 
intervention. Having this in mind and in 
order to unfold constraints of the local

The 
and 

on 
environmental resources such as water, 
forest, vegetation cover etc. While this, 
seminar covered not only knowledge on 
appropriate vegetation for planting 
around micro-water resources, it also 
enlightened the imperativeness of 
protecting the vegetation cover around 
micro-water resources. Among the 
aspects that were covered in the on-field 
environmental seminars included:
• Appropriate tree species and 

vegetation that can be planted around 
micro-water resources in order to 
enhance and promote restoration of 
water regeneration in these areas

• Appropriate farming and agronomic 
practices around and close to rrticro- 
water resources so that to avoid land 
slides, soil erosion 
water resources 
resources.

• Potential and negative 
consequences from the anthropogenic 
exploitation of water and related 
natural resources

• Interdependencies

Formal environmental education is 
imperative for enhancing cognitive 
awareness of local stakeholders in 
environmental management decision 
making. According to Sudarmadi et al. 
(2001) the imperativeness of formal 
environmental education rests on the 
rationale that every decision making 
process in the contemporary world has 
an environmental component.
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opportunities 
existent 
and

and
the 

such

This study has highlighted the complex 
link between micro-water resources and 
the driving factors for their exploitation, 
and how these factors can be combined 
for appropriate and sustainable use of 
the resources. It is recommended that 
further research on this direction is 
imperative to understand how this 
complex link among market, ecological, 
and cognitive factors can sustain micro­
water resources in a way that allows 
achievement of socio-economic and 
ecological benefits in a sustainable way.

awareness 
based on local opportunities and 
obstacles realities. This enhances 
chances for assimilation of formal 
environmental knowledge by the target 
beneficiaries.

The provision of formal environmental 
education to the farmers through prior 
understanding of the existing local 
realities was way of enhancing the 
assimilation of the knowledge based on 
contextual realities. Environmental 
management programmes become 
rational when they start from where the 
players (actors) are and advance by 
building the capacity of these players to 
overcome the primary constraints. Such 
approach may enable the determination 
of a solution to a complex problem using 
appropriate holistic and multi­
dimensional strategies (cf Gillepsie et al., 
1999, p. 13).

contrary. The study also indicates that 
what drives encroachment and thereafter 
degradation of micro-water resources is 
intricate complex interaction of 
ecological, market, socio-economic and 
natural factors and phenomena. 
Furthermore, coping strategics taken by 
farmers in face of food insecurity 
vulnerability have positive and negative 
implications. While on the one hand 
these strategies may improve short term 
socio-economic benefits, long-term socio­
economic and ecological benefits may 
become vulnerable on the other hand. 
Moreover, environmental educational 
programmes become more meaningful if 
they start from where people are by 
understanding 
constraints existent within 
community and through 
understanding tailor-made environmental 

programmes can be devised 
local opportunities 

realities. This 
assimilation

Conclusion and 
Recommendation
This study has determined farmers’ 
awareness on the cause of water sources 
degradation particularly for water 
sources and streams situated in private 
farm plots, in this study referred to as 
micro-water resources. The study has 
found that, farming practices conducted 
within and around micro-water resources 
degrade the micro-water resources. 
Although farmers were aware of the 
deterioration of water in the micro-water 
resources, they could not link this 
degradation with their farming practices. 
Farmers were also not knowledgeable on 
appropriate agricultural vegetation for 
sustaining micro-water resources as they 
believed that banana, sugar cane, 
cocoyams and bean, among others, 
improved the water status in micro-water 
resources whila monitoring of these 
micro-water resources indicated the

Environmental education has important 
and strategic role of preparing people to 
solve environmental problems and 
challenges (Keating, 1993). Teaching 
people about the environment is central 
to its future protection (Stoney, 1995). 
Besides, understanding of what people 
know about the environment, their 
feelings and actions with relation to the 
environment is critical in establishing the 
sustainability of a particular society 
(Sudarmadi et al., 2001).
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