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Abstract 
 
Current agricultural production has shifted from subsistence farming to a finance based 
economy, which has lead to a shift in objectives away from local production and food 
security towards maximising profit and market lead production systems. The objective of 
pre-green revolution agrarian societies was to produce food for local consumption. These 
pre-industrial communities protected water resources through a complex arrangement of 
ritual and social taboos, and natural resource management focused on the connectedness 
of man within the natural world. Social stability was ensured through the integration of the 
‘poor’ into the fabric of agricultural practice.  Trade took the form of a barter system where 
‘in-kind’ contributions were as common as cash transactions. This shift has served to 
break the traditional symbiotic relationship between nature and people. With failures on 
the part of government as well as private enterprise to secure production chains, 
unregulated and largely uninformed market-orientated cropping has resulted in eco-
system degradation and increased indebtedness of the poor. 
 
In this paper, and based on our survey data, we explore the effects of current agricultural 
practices in rural Bangalore, Karnataka. We find that trends in agricultural production 
processes are negatively impacting soil fertility, yield, and water consumption. This 
degradation is often as a result of a production package that has fragmented communities, 
ecosystems and practices. Marketisation of production has created new identities that 
focus on maximising economic returns to the individual. We believe that assuming a 
‘business as usual’ approach this ‘privitisation mindset’ is environmentally unsustainable 
in the long term.  
 

Introduction 
 
Currently water markets are worth over $800 billion worldwide. The 1992 Dublin Principles have 
clearly stated that in order for a ‘vulnerable’ resource such as water to be efficiently and equitably 
distributed, it needs to be recognized as an economic good (See http://www.wmo.ch/index-
en.html). This statement has spawned a generation of debate around the rights to water and water 
delivery. Donor conditionalities and international agreements around water service delivery and 
management have been targeted as anti-poor. Most recently, the future of water as a potential 
‘environmental service’ subject to the General Agreement on Trade in Services (2000), has raised 
uncomfortable questions about the relationships between governance, business and citizens. The 
economic commodification of water is part of a development paradigm that chooses to price goods 
in order to control scarcity. This concept of pricing to control finite resources then determines 
access by ‘ability to pay’ (See e.g. Mehta and Madsen, 2003, www.gatswatch.com). 
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Agreements such as GATS continue a trend in thinking that values private sector participation in 
formerly government held monopolies. Privatisation, at the macro-level, is usually understood as 
the taking over of previously state managed enterprises by private corporations, and is frequently 
seen as part of a neoliberal trend towards globalisation. Globalisation is generally understood as 
market diversification across the world, in a drive to secure the greatest cost advantage in labour 
and productivity. The underlying objective is believed to be accruing profits through effective 
production, without barriers to entry. Globalisation has beencriticised on the grounds that although 
it purports to practice competition and access between national actors on a level playing field, in 
practice, benefits of market-led globalisation have accrued only to a few (Cramer, 2000; Weeks, 
1999; Pritchett, 1997). This neo-liberal framework of competitive advantage has been charged with 
creating singular narratives of norms and values that negate cultural diversity and environmental 
costs. 
 
Traditional community management of common property and natural resources has traditionally 
been reinforced through a logic of reciprocity and cooperation. The ‘closed’ nature of membership 
for trade and resource regulation resulted in sustainable and stable production systems (See 
Hawkins, Jr., 1992: xii; Wade, 1992; Gadgil and Guha 2000). Shifting patterns of agricultural 
production and regulation have caused a renegotiation of these social identities. Borewell irrigation 
favours those with land, power, and money, and negatively impacts water availability in surface 
water sources (See Sainath, 2004; Jodha, 1989). Post-independence India’s investment in large 
scale irrigation infrastructure, green revolution technologies, and cash cropping has played a part 
in fundamentally altering village economics away from reciprocal trade relations, towards individual 
‘privatisation’ of the commons (cites). 
 
With sixty per cent of India’s workforce currently in agriculture, and 65 per cent of India’s population 
situated in rural areas (www.finmin.nic.in; www.censusindia.net), the need to understand the 
implications of such paradigms on these communities is great. David Mosse (2003) states that, 
“water control systems come to inscribe new forms of power and new articulations of state and 
society.” (Mosse, 2003:34). It is these changes in identity and power relationships that we aim to 
investigate. This paper is not calling for a blind return to traditional practices. Nor does it aim to add 
to the somewhat over-simplified literature that creates a binary between a benign state and a 
traditional society. This paper will explore the missing variables within the existing economic 
framework namely local food security, community identities, relationships and sustainable 
practices. It will look at the shifting social identities and their association with nature and the 
management of natural resources, through an agricultural framework. It will focus on the case 
study of two villages located in the Bangalore Rural District of Karnataka, India. The study serves 
as an example of changing agricultural patterns alongside changing identities within communities. 
 
An economic mindset going from ‘community’ to ‘individual’ 
 
Literature on ‘traditional practices’ of agriculture typically focuses on the communal nature of 
production (see e.g: Gadgil and Guha, 1985; Mosse 2003). Sacred groves, tanks, harvest rituals 
and seed exchange are examples of traditional agricultural practices and land use patterns. These 
traditional practices also served to anchor a community. Rituals provided venues for interaction 
between and within communities and created an inbuilt ‘social capital’. 
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Although built by ruling kings, the community traditionally managed tanks. Community production 
processes were supported and strengthened by social rituals and kinship structures that created a 
sense of stability within an existing feudal system of land ownership and exchange (See e.g 
Reddy, 1986; Wade 1987). Water collected within the tank was distributed for a variety of 
purposes. Tank beds were used for grazing and dung was left as manure during dry periods. S.T. 
Somashekar Reddy (1986) talks at length about the extended community rituals that centred 
around the tank, and makes clear that individual benefits from the tank were regulated by social 
practice. ‘Every life cycle activity of human beings will have an occasion to worship water in the 
tank,’ (Reddy, 1986). These tanks provided much more than water to its users. They provided fish, 
fodder and bricks. Measuring water levels in the tanks also dictated the choice of crops that were 
to be cultivated and the intervals between irrigation. In South India, temple tanks were socio-
environmental practices that saw nature and community as components of a survival matrix that 
extended far beyond religion.  
 
Similarly, sacred groves have been heralded as both sites of community interaction and 
sustainable bio-diversity. Sacred groves, often containing streams and ponds, were often water 
resources for the nearby villages. On the ground, vegetation acted as an absorber of rain water 
and as an important buffer during low rainfall. Social regulations around protecting the groves were 
legitimated through the use of ‘religious1’ stipulations. The perpetuation and protection of sacred 
groves were part of a worldview that saw man as part of a ‘cosmocentric’ system of creation and 
destruction. Sacred groves were the confluence between heterogeneous village communities, the 
natural world and animistic spiritual practices. Along with subsistence farming, these practices 
were holistic methods that incorporated crop pattern, livestock, household nutritional requirements, 
and the needs of the soil biological system (See e.g. Sakia, 2005; Boraiah et al., 2003; 
www.sacredgrove.org).  
 
Changes in access and control of previously communal space impacted the rituals that brought 
communities together in a web of intimate social relations. This ‘social capital’ as it is known in 
current day development discourse, anchors a community and provides the basis for collective 
action around natural resource management systems (See e.g Ostrom, 2000; Mosse, 2003; Wade 
1982). This shift of worldviews from a “community of beings” to a “dominion over nature” ensured 
that symbiotic relationships were replaced by a resource management science where nature 
becomes an input that can be brought under control (Gadgil 2001). 
 
Privatising the commons – the economics of social transformation 
 
Despite investments into surface water irrigation, in excess of Rs155,624 crores between 1947-
2002, groundwater irrigation has increased by over 500% in the same time. Macro level shifts 
affect attitudes towards water management and cropping at the micro level (cite). With the onset of 
irrigated cropping, and with the absence of any effective groundwater regulation, groundwater use 
continues to be seen as an extension of land ownership. As a result, groundwater is effectively 
privastised. With the exponential increase in borewells, this private ownership practice, along with 

                                                 
1 By use of the term ‘religious’, we refer to a worldview that is ‘more than man’ rather than to any specific religion. 
Communities were traditionally animistic in their practices. This changed with the entry of Hinduism into the 
communities and physical structures such as temples were built in place of the natural altars. 
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continued fragmentation of community2 has resulted in extensive mining of groundwater beyond 
sustainable limits.  
 
Changes in formal administrative control, with the Indian Forest Act of 1878 and the changes in 
land ownership during colonial rule, served to codify natural resource management within the 
apparatus of the State. Although customary practices have been acknowledged in legal practice, it 
has been argued that they i) have rarely been brought before the court and ii) when they have 
been brought before the court, they have not been upheld (See Krishnan 2000). Common practices 
were no longer given space within the machine of government. Control over sacred groves was 
transferred to state revenue departments. Similarly, tanks larger than 40 hectares were regulated 
under the auspices of the Public Works Department. Karnataka has had a strong history of sacred 
groves and community regulations. Kodagu taluk in Coorg has been listed as having 755 sacred 
groves in 1900 and only 346 in 1990. Between 1993-2003, it is estimated that 27,500 hectares of 
revenue forest in Chickamagalur, Karnataka have been encroached upon 
(http://www.cseindia.org/dte). Encroachments, in the form of houses and cultivation, and by both 
the state and private interests, have effectively destroyed the forests and the traditional structures 
within these forests. With government control over tanks, traditional systems of water harvesting 
have also drastically reduced (see table 1 and 2). 
 
Table 1: Net Area under Irrigation (Percentage for Modes of Irrigation) INDIA 
 
 TANKS  WELLS BOREWELLS 
1960-61 18.5 29 0.6 
1985-86 6.5 21 28 
1993-1994 6 22 32 
Source: Planning Commission, Government of India, data and statistics 
 
Table 2: Net Area Under Irrigation (Modes of Irrigation) KARNATAKA 
 TANKS WELLS BOREWELLS 
1959-60 3439 122 123 
1984-85 317 426 176 
2002-2003    
Sources: Somashekar, 1986; 
 
Within post-independent India, the immediate need was to augment local food production Thus, 
between 1965-1990, the focus of national investment in agriculture centred on irrigation 
infrastructure. The green revolution focused on expanded agricultural cropping. Innovations in 
irrigation techniques and seed quality were drivers behind the rapid increases in production. 
Between 1950-51 and 2000-01, surface water irrigation reduced by 43% and groundwater irrigation 
increased by 119%. In the same time period, borewells increased in number by 505% (cite). Post-
independence intensive planning increased the annual food grain production from 50 million tonnes 
of the early fifties to 206 million tonnes at the turn of the century (See: Table 3; Sen and Dreze) 

                                                 
2 The use of the word ‘community’ has been contested and many questions can be asked of it use; how does one 
define ‘community’ and who belongs to this singular ‘community’? By the use of the word in the course of this paper, 
we refer to a group of ‘eco-system’ individuals and do not assume away intra-community differences and power 
relations. 
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TABLE 3. Production of Rice, Wheat, and Millets in India: 1951-1979 (million tons) 

  1951 1961 1971 1976 1979 

Rice 20.6 34.6 42.2 48.7 53.8 

Wheat 6.4 11.0 23.8 28.9 35.0 

Millets a 12.9 20.7 27.8 26.2 27.1 

a. Bajra, barley, jowar, maize, ragi, and small millets. 
Source: Agricultural Situation in India, 1980. 

More recently, the decentralisation of water management has been heralded as an 
acknowledgement of the importance of community participation and management of natural 
resources. Water user associations (WUAs), governed by norms of consensus building, negotiation 
and reciprocity aim to engender equity through cooperation and equal representation of water 
users. As such they theoretically act as stable bodies to which states can effectively devolve 
irrigation management. However, these models, done in an era of ‘new’ science and technology 
are not fundamentally anchored within the community and rarely act as the conflict resolution and 
distribution mechanisms there were designed to be (See Mosse, 2003; Mollinga, et al. 1999). 
 
Arkavathi Baseline Survey 
 
Karnataka is the ninth most populous state in India. The Arkavathi sub-basin in Karnataka, 
Southern India, has been subject to rapid urbanisation and socio-economic transition over the past 
10-15 years. This has greatly affected water use and demand, with conflict and competition over 
the diminishing resources as a result. Mukenhalli and Marahalli are two townships located on the 
periphery of Doddaballapur taluk in Bangalore Rural District, 65km outside of Bangalore city. 
Annual rainfall in the area is between 600-1000mm. Two tanks; melekotekere and bedikere feed 
the survey area. These tanks are part of a catchment system that runs from Nandi hills to the 
Arkavathi sub basin, which then flows to the Cauvery. Both these tanks were converted to 
percolation tanks in 2003. As of 2005, the taluk of Doddaballapur, in which the two townships 
surveyed are situated, are considered over-exploited (Groundwater Report, 2005). Current water 
management systems in the area only focus on drinking water via the Panchayat. Water for 
agriculture is outside the existing structures and is thereby left to the privy of the individual 
landowner. Previously, in this area, and prior to the 1985 Karanataka Zilla Parishad Bill, water was 
communally managed through a neergunti scheme. The neergunti (water-man), most often from a 
vulnerable community, was selected by the community and was given land in both the head and 
tail reaches of the tank command area as well as the catchment (Reddy, 1985). He was given the 
responsibility of ensuring adequate, and equitable water flow between head and tail areas of the 
command. With the new legislations in place, and the tank conversion, borewells have become the 
medium through which water is accessed and managed.  
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Mukenhalli and Marahalli are considered to be ‘industrious’ villages by the surrounding community. 
By this it is meant that they produce commercial crops, on a large scale, with exotic3 varieties of 
seeds.  As a result, these farmers have strong trade links with markets, contract farming 
companies, and commodity middlemen in all areas of India. These farmers are part of a cycle of 
production that involves high inputs in the form of chemical fertilisers, and pesticides, mono-
cropping and intensive irrigation. 
 
The two villages have 190 households in total, out of which 25% were interviewed. The 25% were 
chosen as a representative cross section of the total population. 60 % of the households surveyed 
rely on irrigated cropping methods and have an average land holding of 2.5 hectares. Cabbage, 
potato, and tomato are the primary irrigated crops. However, the preference for grapes is growing 
due to the pressures of contract farming companies and middlemen. Households with irrigated land 
have an average of 2 borewells per hectare, with an average depth of 400ft. The average 
consumption of chemical fertiliser stands at 500kg/hectare and pesticide is consumed at a total 
rate of 750ml/acre. The remaining number of households are from vulnerable communities. This 
40% have either left their land fallow due to deteriorated soil conditions, high input costs, or rely on 
rainfed crops of ragi and/or eucalyptus. These rainfed crops are relatively low income and have low 
yields over time. Farmers with irrigated crops as well as those cultivating rain-fed use chemical 
fertilisers. 100 per cent of the farmers surveyed have indicated that despite increased inputs of 
both chemicals and water, yield has decreased over time and diseases affecting crops have 
increased. 
 
 
TABLE 4: The Water Chemical Nexus: averages for Agricultural Input Variable between 1960 
- 2005 
 
 1960 1970 1980 1990 2000 2005 
Depth (ft) 20 30 150 250 500 800 
Horsepower 3 5 6 8 10 15-18 
Organic 
Applictn 
(kg) 

5000 4000 3000 2000 1500 1000 

NPK (kg) 25 50 100 200 250 300 
Irrigation 
Intervals 
(days) 

10 7 5 4 3 2 

Seed Land 
Race/Indigenous  

F1* F1 Terminator** Terminator Terminator 
and 
Transgenic 

Source: Svaraj/Oxfam India Agricultural Baseline Survey (2005) 
* F1 seeds are laboratory produced, cross-pollinated seed varieties aimed at increased yield and lower vulnerability to 
disease. They were produced by public sector institutions and sold by the Seed Corporation at subsidised rates. 

                                                 
3 Exotic is used to refer to ‘high yielding varieties’ of seeds and are known for their high chemical and pesticide 
consumption. Exotic varieties are terminator seeds, which means they cannot be cultivated beyond one generation. 
The term exotic is used to connote their non-indigenous nature. 
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Subsequent to 1991 liberalisation policies, and the disinvestments strategy of the Indian government, these institutions 
ceased to produce seeds.   
** Terminator seeds are the product of private sector seed companies, that sell their products, often in contract farming 
or ‘buy-back’ arrangements with farmers. These varieties of seeds are not in any way qualitatively or quantitatively 
better than their F1 predecessors.  
 
 
The results of the Agricultural Baseline Survey (See: Table 4) clearly show the dramatic shifts that 
have taken place, with regard to water consumption, soil fertility and seed technology over time. 
We believe that these results are in line with larger state and regional developments. In the last half 
century, there has been an 80% decline in organic application of fertilisers for crops and a 
decadanal doubling of chemical macronutrients.  These changes have come about as part of an 
agricultural strategy of ‘effective’ cropping through increased input variables such as seed type, 
water, fertilisers and pesticides.  
 
Seeds 
 
F1 seeds typically take less time per cycle than land races. An example of this is Devamallige, a 
land race, rain-fed paddy seed. It is traditionally grown in polyculture and has a harvest period of 
165 days. It will produce equal amounts of grain and fodder. Fodder produced will be used for 
livestock. IR67, a terminator variety requires only 105 days of harvest time, and will produce a 
greater yield than its predecessor Devamallige. However, it will produce only a very minimal 
amount of low quality fodder. Quality and quantity of fodder becomes an important component to 
consider for rural livelihoods and livestock production. In the case of high yielding varieties, like 
IR67, fodder quality is inferior and therefore has to be imported. In addition IR67 requires greater 
inputs of conventionally available macronutrient chemical fertilisers. Current literature suggests that 
IR67 is actually of a sub-standard quality per unit, given its lower calorific quantity. This is true for 
most terminator seed varieties. 
 
With ‘traditional’ methods of agriculture, soil was a component characteristic of a holistic production 
process. However, after the introduction of HYVs and chemical fertilisers, soil is reduced to a 
medium within which crops are grown. Such linear methods, based on yield, are unsustainable as 
they mine the soil and other inputs beyond the soil’s carrying capacity. This can be seen from the 
decreased irrigation intervals in TABLE 4. High chemical inputs, which in the short-term increase 
yield, have a long-term cost of soil fertility degradation. This results in the increased requirement 
for irrigation, and reduces the intervals between irrigations due to the lack of organic, water 
retaining substances. Ultimately, this soil degradation results in the need for importing of fresh soil 
into the cropping area. Farmers interviewed stated that the soil is completely unproductive and 
over time unresponsive to external inputs. 50% of households surveyed import their soil. Current 
practices import ‘new’ soil from fallow lands.  
 
In prior practices, soil was amended through the application of lake-bed clay. Lake bed clay was 
rich in raw humus due to the shedding of deciduous trees along the water canals. Application of 
lake-bed clay rehabilitated the water retention qualities of the soil and thereby increased fertility. 
Deforestation, a component characteristic of market-based cropping and agricultural extension, 
has negatively impacted the quality of lake-bed soil.  
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Chemical Irrigation Nexus 
 
85 % of households surveyed, use chemical fertilisers and flood their crops. This causes leaching 
of chemicals into the underground water systems. Through osmosis, these chemicals move 
through underground aquifers. The pollution plume, from point of pollution to end destination can 
be many kilometres given the nature of underground water structures. It is estimated that up to 
60% of chemicals are leached into groundwater systems and are unutilised by the target crops 
(Satyanaryana et al., 2003; Baseline Survey, 2005). This then negatively impacts drinking water 
quality and alters the ph values of groundwater.  
 
Synthetic macronutrients, such as 16:16:16, that is used in 100% of the households surveyed, 
effectively blocks the release of micronutrients and trace elements from the soil. The micronutrients 
are essential for the productivity and stability of plant physiology. 
 
 
Food Security 
 
In the surveyed area, polyculture methodology, practiced collectively with multiple communities, 
has traditionally been the way in which food security was ensured. Polyculture crops were 
cultivated collectively with the sharing of inputs such as seeds, transportation of lakebed soil, 
livestock and farmyard manure. Output in the form of cereals and pulses were also exchanged. It 
was a cultural communion of the village social setting. This practice is fast eroding. This is due, in 
large part to the indivdualisation and fragmentation of heterogeneous social systems and primary 
production frameworks.  
 
Despite the growth of cash cropping in the surveyed area, all farmers maintain a small plot of land 
of an average of 2 acres to cultivate their own subsistence crops for consumption. These crops are 
typically millet and white maize and are still grown together in polyculture. However, these millet 
and white maize crops are now grown with synthetic fertilisers. 90% of farmers interviewed felt that 
polyculture crops are failing because of the increased application of NPK and its associated 
chemical fertilisers. Ragi is the only successful crop, despite chemical fertiliser application. It has 
been observed, by those surveyed, that the per acre yield of ragi is also declining. However, these 
farmers are trapped in their inability to move away from NPK application. This is because there has 
been a reduction in biomass production in now deforested areas and the reduction of on-farm 
biomass production. This reduction is a result of consecutive monocropping, which reduces 
nitrogen in the soil and negatively affects the biological system of the soil. A senior farmer who has 
been cultivating for the past 60years, described polyculture as the parental system and prototype 
for all cropping methods, which is being destroyed by the use of chemical fertilisers.  
 
Traditionally families would grow their own pulses and millet, which would be exchanged in a barter 
system between households to provide all their needs without undue expense. However, with the 
changing patterns of production, and the subsequent effects on food security, the market is now 
theoretically providing food security and choice to farmers, but is adding to their costs. Each village 
in the survey area has a village shop. These private shops, owned by village locals, sell pulses, 
millets and maize to the farmers at market rates. These commodities are themselves bought from 
markets outside of the immediate area. This framework of purchasing food security has caused a 
drastic change in dietary habits. Households who do not buy their traditional food grains rely on the 
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government food and civil supply shops. These shops in Marahalli and Mukenhalli, do not supply 
ragi or pulses. However, they do supply wheat and rice. Even farmers with large irrigated lands do 
not choose to grow these traditional crops of ragi because they are considered ‘less important’. 
This is because they are low yield and low income. Ragi is now considered to be culturally inferior. 
This cultural shift has occurred along with the changing attitudes in water management from 
community to individual, and from tank to borewell. It is our contention that it is these market 
dynamics that have impacted the shifts in the local social and cultural identities.  
 
 
Conclusion 
 
These principles of ‘globalisation’, from GATS to village shops, assume away inequities in the 
ability to participate. Market principles presume that all participants have equal access to capital 
and resources, when in fact this is far from true. These inequities and their costs are clearly 
illustrated in the survey of Marahalli and Mukenhalli.  
 
These survey villages are examples of the potential microcosmic effects of negative globalisation. 
Currently, crop production is seen as independent from manure, which is seen as independent 
from deforestation. However, traditionally these all acted as inputs into a holistic production 
process. Cyclical patterns of production have been compartmentalised and access to resources 
exists independently from resource distribution.   
 
Consequently, a yield-income mentality has replaced a largely subsistence ‘eco-system’ 
framework. This shift has also caused a parallel transition in social and cultural identities, away 
from the ‘eco-system’ to the urban centres, through market linkages. Reductionist ‘sciences’, have 
renegotiated identities and practice around natural resources and market incentives have created a 
logic of returns through static calculations, that do not take into account the long term capacity of 
the eco-system to continue producing at peak levels. Previous sharing of resources, through ritual 
and taboo, has been commodified. Diminishing control of natural resources by communities 
requires effective policy regulations on use and management.  
 
Clear groundwater policies is an important first step in creating communities through legislation, 
allowing clear limits and pricing mechanisms that do not discriminate against small farmers for the 
sake of increased production. Without these, the vulnerability of fragmented communities is 
exacerbated and management systems will continue to serve those with vested interests and 
capital.  
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