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In the last two-three decades galloping number of cars and factories, escalating demand for electricity and other forms of energy have resulted in uncontrolled pollution throughout the world. Our conventional high external input based farming systems and mechanized practices have caused irreparable damages to the human and natural order. This helps in generating cumulative profit for fertilizer and seed companies only and alarmingly increasing the level of direct and indirect green house gases in the earth’s atmosphere.. 

Civilization, as it has progressed, has continued to pile up more commodities, and therefore more garbage. The more the number of commodities, the more is the energy consumption. The more the consumption of energy, the more is the requirement of fuel and food to generate it. More fuel and food consumption results in more pollution and more hazardous – so called ‘green house’ – gases like carbon-dioxide, nitrous oxide and methane cluttering our atmosphere. A portion of the sun’s rays after getting reflected from the earth’s surface, instead of passing into the outer space is reflected back to the earth by this curtain of green gases causing our world to grow warmer day by day.

Increase in temperature is causing the polar ice and glaciers to melt, subscribing to more water in the rivers. The usual process and rate of silting is changing. This has raised the river and ocean floors and reduced the carrying capacity of the rivers causing flood, destruction, change in soil character and consequent crisis of drinking water. Submerging of many islands and riverside cities has become imminent due to ocean floor rise. Many species and micro-organisms will not be able to bear the heat and bio-diversity will get seriously hampered, food web will be disrupted. With rise in temperature, the natural air flow pattern will also change. More heat will generate more water vapour culminating in more untimely rain and draught in rainy season. That means, flood in Rajasthan and draught in Cherapunji!! And all these will contribute to a destabilisation of the system of cultivation. The crop cycle will change resulting in food crisis.

So a warmer earth will give birth to a chain of uncertainties – uncertainty of rain, weather, food production and agriculture reducing livelihood opportunities in pisci-culture, animal husbandry and agriculture intensifying poverty and hunger. This would increase the vulnerability of the poor to fight the odds in this feverish world.

Amongst all these, the politics of anti-pollution campaign, treaties and conferences; business of selling & buying pollutants and disguised fascism through development support reign supreme.

So, the question that confronts every terrestrial resident today is – “Are we going to share with the have-nots the risk, the burden and the vulnerability caused by climate change, although the trouble is mostly created by the US, the so called well off part of the world?”

Can’t we opt for a life without many frills? Can’t we cut our per capita carbon emission budget by selecting energy efficient products? Can’t we switch off? Switch off our over-consumption of food, electricity, fossil fuel and luxury items? Can’t we walk or cycle to our workplace? Can’t we shed the luxury of using our own vehicle and instead take the public vehicle to go to places? Can’t we reuse or recycle things?

Our farmers, or the section dependent on agriculture may adopt the following techniques to reduce GHGs, and make the farming system more sustainable and more resilient to disasters:

· Reduced tillage, biological tillage, mulch farming and other no tillage systems reduces the necessity of heavy machineries and consumption of petrochemicals.

· Mixed cropping of plants with different root depths & structure resulting makes optimum utilization of water & soil nutrients and empowers the plants with higher resilience to face environmental stress.

· Multi-storey agro-forestry extends growing season and reduces soil erosion, while enhancing carbon sequestration.

· Use of locally adapted plants, animals etc. reduces the need for high external inputs like water, synthetic feed, petrochemical by-products etc.

· Harvesting rainwater, using mechanical devices for lifting surface water and shallow level ground water for irrigation negates petrochemical pollution and electricity consumption and saves the underground sweet water aquifers from depletion.

· Organic inputs in soil enhance its capacity to store water, carbon & nutrients reducing need for synthetic chemicals / soil nutrients.

· Soil & moisture conservation techniques improve stress tolerance, reduce soil erosion and silting of water bodies.

· Integration of animal, bird, micro organism etc. reduces the need for weeding, pesticide application, increases biodiversity and adds more resilience to the system.

· Use of bioreactors such as biogas digester, anaerobic composting, small ponds etc. reduces methane emission.

· Use of renewable energy resources for irrigation, crop drying, threshing etc. reduces the need for petrochemical consumption.

This will lead to enhancement of production, increase number of active days in the field and capacity of the farming dependent community to adapt CC related disasters. And, we have to be ready with our collective consciousness to create community grain reserves and food stock and to save our local seeds, plants & animals for the future.

We at DRCSC have been working for the last 26 years on sustainable management of natural resources by the rural poor and have developed some disaster-resilient and climate-friendly models in various agro-ecological regions of West Bengal. Some of these models have been included here for emulation by individual farmers or groups, and also for trial, development and extension by non-government development organizations and government agencies.

Integrated farming:-

Why

In our country, the parcels of land and livestock owned by most of the cultivators is very small. In the wet areas, add one tiny garden and a small pond. They are overburdened with the soaring prices of irrigation, seed, chemical fertilizer and pesticide. Yearly requirement of employment and food cannot be fulfilled by the production from such a tiny plot of land and hence migration in search of food and work during maximum time of the year has become a habitual phenomenon. Erratic unexpected changes in the climate have caused serious dents in the self-confidence of the farmers and their capacity for fighting disaster has reached the nadir. 

What

· The purpose of this model is to increase diversity through a farming system that integrates at least 5-6 types of crops, 10-12 types of vegetables, trees yielding food, fuel and fodder, medicinal plants, 2-3 types of animal-bird-insect-fish with the help of an innovative landshaping.

· To decrease dependence on external inputs and to stop the use of pesticides.

· To utilize cattle dung and poultry litter to produce organic fertilizers like biogas from cow dung, fuel from biogas and vermin-compost from the residual slurry.

· To develop multi-tier mixed cropping system like the paddy-fish-duck-azolla integrated system.  Construction of hen coop or trellis (for growing creeping vegetables like bottle gourd, bitter gourd etc.) hanging over the pond which allows nothing as waste. This is a self-supporting system that enriches the soil and reduces cost.

· To save the seeds from the farm itself for sowing in the next season.

· To process the surplus food produced by the farm after meeting the nutrition needs of the family and to explore the possibilities of marketing it.

· To ensure food and work for the whole year.

· To get some crop or the other, even if, there is a disaster. With the type, time and form of output diversified to the extreme, the system develops enough tolerance to withstand all disasters. 

These models may be witnessed in Pathar Pratima and Diamond Harbour of 24 Parganas (S) and in Kanthi of Purba Medinipur. 

The Grain Bank 

Why

Rural Bengal confronts acute food scarcity twice every year. At this time the farmers are compelled to mortgage their land and livestock as security for paddy loans they have to take from the money lenders at exorbitant rates of interest. The situation becomes worse in case of a draught, flood or storm. 

What

· During the harvesting season a group of 20-25 people save some of their produce in the community grain bank.

· The grain bank is placed on a high land where flood waters cannot reach. 

· At the time of scarcity and disaster paddy can be borrowed at a low rate of interest. The amount of loan with interest is retuned to the bank at the time of the next harvest. The interest goes to increase their stock.

· This ensures food support for quite some time to withstand during a sudden disaster caused by climate change.

This type of initiative can be seen at East and West Medinipur, Purulia, Birbhum and 24 Parganas (South). 

Food Forest

Why

· An unexpected onslaught of flood, storm or drought causes food scarcity both for human and animals.

· Local crops, fruits and roots get destroyed.

· Driven by a motivation for more and more profit, people plant trees that are incompatible with the local climate, cannot withstand adverse situations or do not bear fruit. 

What

· Mixed planting of locally suited food-fodder trees like kend, falsa, nor, jalpai, koetbel, amlaki, gub, chalta etc., tubers like kham alu, chupri alu, mankachu, baola alu etc., wild vegetables like bankundri, bakful etc. and edible weeds like kalmi, susni, kulekhaara etc. is undertaken.

· During the period of disaster these forests serve as the source of nutritious food for the community. It also helps in maintaining and enhancing local bio-diversity at the same time.

· The investment for making these forests is low, require minimum care and keeps a green cover over the soil to protect it from sun and wind. 

Food forests may be seen at villages in Birbhum.

Mixed Cropping

Why

Large tracts of seasonal and permanent fallows may be found in the semi-arid region of West Bengal. This vast unutilized natural resource on the one hand goes hand in hand with acute food shortage, unemployment and soil erosion on the other. In order to overcome the crisis, people migrate to resourceful districts in search of food and work.

What

· An unutilized fallow land is taken on lease by the group through an arrangement with the local administration or the Panchayet, the landowners, the facilitating agency and the group where group cultivation is undertaken according to a definite plan. 

· Cultivation of locally suited crops, especially a variety of millets and different other drought-tolerant and less water demanding crops is undertaken.

· Mixed cropping is done so that at least one crop or the other might be harvested  even at the times of disaster.

· This creates additional person-days, income from which may be used for buying food in the post-disaster period.

This initiative can be seen at different places in Birbhum and in Kashipur under the district of Purulia.

Common Property Resources 

Why

The people who have no land other than the homestead suffer the most at times of disaster. Only a few days back, they used to live by collecting or gathering snails & oysters and shapla from water bodies, wild mushroom, kundri & other wild fruits, edible weeds-fodder-fruits-firewood from the forest and the commons. This natural resource is fast disappearing emptying the food-fodder-fuel resource of the landless. 

What

· Fallow lands and water bodies, embankments of ponds-canals-rivers, sides of roads and railway tracks etc. lie unutilized in most of the villages. Groups of landless or rural unemployed collectively take these government or government acquired properties on short term lease by a contract with the Panchayat or the concerned government department and plant different types of trees and grass and do pisciculture in the waterbodies.

· Instead of Acacia and Eucalyptus – the varieties usually planted by the government in its afforestation programmes – the group undertakes the planting of a wide variety of multi-purpose trees that give food, fuel and fodder, those that are good for making quality furniture coupled with seasonal production of roselle, pigeon pea etc. that provides the group with a number of resources required to ward off the crisis created by disasters and also creates a scope for a supplementary income of the group members. 

· Afforestation by intensive mixed planting will resist global warming on the one hand and will create an asset for the landless. 

· Enforcing a social barrier to disallow cattle grazing on these assets helps in ample production of grass which is used as fodder by the group members at times of disaster. It saves them from selling their cattle during these times. 

Similar models can be seen at a number of places in Birbhum.

Biogas – a source of alternative energy

Why

For the rural poor, the forest and the wilderness are the main sources of fuel. They collect dried up twigs of forest trees and cow dung from the open to make sun-dried dung cakes. These sources, on the one hand are getting depleted every passing day and the burning of these fuels is generating poisonous carbon-dioxide on the other. Unutilized dung and even human excreta are potent enough to produce the dangerous methane gas.

What

· Bio-gas plants are installed with government aid. Along with pig & goat sheet and cattle dung, human excreta can be successfully used in a bio-gas plant to generate methane gas.

· Biogas ensures the supply of a pure fuel thus negating the necessity of felling and burning trees.

· The by-product slurry from the biogas plant is an excellent fertilizer. Its efficacy may be increased manifold by using it for producing vermi-compost.

· The extra benefit is electricity.

· Everything available from a biogas plant actively help in reducing the green house effect.

Bio-gas plants may be visited at many places in Birbhum and South 24 Parganas.

Step Pond

Why

Dry areas experience no rainfall for 4-6 months and at times a month-long rain creates a flood-like situation. Erratic climate changes breed uncertainties in farming, hence the requirement to lift water from the underground aquifers by oil-driven pumps for the purpose of irrigation. Water scarcity compels migration among vulnerable communities and incapacitates them to fight the odds. This situation can be witnessed in every state of India.

What

· Groups of able-bodied men and women select a suitable place for a pond and excavate it. Existing ponds are also renovated. The purpose is to conserve rain water to facilitate irrigation at difficult times and to minimize lifting of underground water in order to put an effective check on the draining of the natural aquifers.

· Three or four broad steps are made on all four sides of the pond to reach the centre. These steps remain submerged during the rains that make an excellent ground for rearing local breeds of fish as a source of supplementary income for the group. From the bank on all four sides, trellis is made hanging over the pond for supporting creepers yielding vegetables like pumpkin, bottle gourd, bitter gourd etc. In the dry months, when the level of water in the pond falls, vegetables are grown on the broad steps of the pond. The pond bank is utilized for growing different vegetables, pulse crops like pigeon pea and seasonal, semi-perennial, perennial and multi-purpose trees.
· When the water recedes to the lowest level, the pond can be utilized for cultivating boro paddy in ravi. The water can also be used for mixed cropping in pre-kharif season. 

Cultivation without irrigation and tillage 

Why

It is an age of tractors and machines. Machine means oil and thereby, carbon-dioxide. Moreover, rain is erratic and often delayed. As a chain reaction to this, soil preparation gets delayed which, in turn, results in more delay in starting cultivation – a situation that makes germination uncertain. 

What

· A week or two before the rainfed rice or the main crop is harvested, seeds of legumes or oilseeds are broadcasted in the field. The residual moisture in the soil helps the seeds of the second crop to germinate by the time the first crop is harvested. It does not need any kind of soil preparation or irrigation. Tried examples include linseed/lathyrus/mustard after rice, mustard before harvesting taro. 

· In the case of a muddy soil, a straw mulch may be made to grow potatoes requiring no digging, no irrigation and almost no care.

· A mulch of weeds, shrubs and herbs can reduce evaporation of soil moisture. The mulching material, in turn, decomposes to enrich the soil. Organic matter in the soil changes the soil structure and increases its moisture retention capacity, thus setting aside the requirement of lifting ground water.

System of Rice Intensification

Why

Rice is the main crop of West Bengal. Green Revolution has made it possible to grow rice in all the three seasons of the year. There is no dearth of water in the rice field during rainy season. In fact, at this time the rice fields function as huge rainwater holding structures, that allows a lot of ground water recharge also. But during winter, cultivation of the boro paddy entails extraction of a lot of ground water by pumps that run by burning the precious and polluting fossil fuel. Acre after acre of boro paddy cultivation in West Bengal results in depletion of underground sweet water aquifers and increase in percentage of carbon dioxide in the air.

What

· System of Rice Intensification, SRI in short, is about sowing a single rice sapling instead of the usual practice of sowing in bunches. It involves certain technicalities. The yield multiplies 1.5 to 2 times.

· SRI needs less seed, less water, appropriate for all regions, all varieties including the draught prone semi-arid region.

· Great reduction in plant population reduces seed costs by 80-90%.

· As the fields are not kept continuously flooded, there are water savings of 25 to 50% that reduces generation of GHGs from the rice fields.

· It needs more trial in various agro-ecological region, type of soil, type of seeds etc.

Appropriate crop

Why

Compared to the pure native varieties, hybrid seeds are weaker in every respect. They need more care, water and agro chemicals. Farmers plant hybrid seeds in expectation of a greater yield and profit. It is beyond their conception that it makes them vulnerable to disasters, pest attack and economic loss due to escalated cost of cultivation. Huge ground water extraction, more and more application of costly chemical pesticides and fertilizers … all these ultimately lead to GHG emission.

What

· Before the massive bio-variety loss caused by Green Revolution, our main crop rice had many varieties, which could tolerate drought-water stagnation-salinity etc. The disaster prone areas are the most vulnerable areas under climate change related threat.  We need to think of a new crop combination with high tolerance suitable for these vulnerable zones.

· A number of indigenous varieties including minor millets, oil seeds and pulses can give a better yield under stressed conditions.

· Some strategic tuber crops like elephant foot yam, giant taro, tapioca, greater & lesser yam, Asiatic yam etc can be stored under the soil if not harvested. It can supply carbohydrate during stress period.

· Many edible weeds, unconventional fruits, leafy vegetables are no less nutritious than those procured from the market. The poor and the marginalized collect these from the wild to meet their nutritional need. These plants do not need much care, water or nutrients to grow. We need to collect information about these unconventional foods and bring them under cultivation practices. 

Soil Water Conservation

Why

In West Bengal, especially in its dry zones, large tracts of land remain unutilized. Heavy showers, although spanning not more than three months, flow over these barren tracts and carry the valuable top soil with the run off. On the other hand, there is severe water crisis during summer and winter. Climatic change will make the scarcity of water more acute. It will also cause the soil to lose its fertility further.

What

· Farmer groups construct check dams and contour bunds across the gradient of the fallow that help in collecting water, recharging the underground water table and reducing top soil erosion to a very large extent. They plant trees and vegetables around these semi-circular bunds.

· Plantation and cover crops protect the naked soil from sun, wind and rain. It immediately restricts soil erosion and gradually regenerates soil fertility.

· Trees will help in carbon sequestration.

· It creates a source of food-fodder-fuel for the landless community, unfolds a scope of supplementary earning and in the long run reduces vulnerability to climate change.

Alternative Livelihood

Why

Agriculture is still the major livelihood in rural Bengal. Due to the climate change, the uncertainty and unpredictability in agriculture has increased many-fold. Uncertainty looms large over yield, rain, climate, disaster. Other farm dependent livelihoods including fishery, collecting & processing non-timber forest products, rearing livestock are also in danger.

What

· The situation makes it imperative to unleash the scopes for generation of supplementary income, especially during periods of crisis, so that they have some cash to buy food and essential commodity.

· There are many different types of natural resources in the villages that remain unused or underused in absence of proper planning. With slight changes here and there, with some value addition to these, the market demand and price of these unused resources may be increased many fold. Examples are soap cake from non edible oil (neem, karanj etc), detergent from alkaline plants (banana, bamboo leaf etc), seedling raising, rope from babui grass, making juice from palmyra or debt palm etc.

· We need to select enterprises, which are innovative, have local demand and have a local source for raw materials. Sometimes, we select some handicrafts which do not have any local market.

· Compost-vermicompost and other bio-inputs are in high demand now.
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