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CITY  COMPOST  FOR  MOUNTAIN  AGRICULTURE

Mrs Almitra H Patel, MS MIT USA,  Member Supreme Court Committee for Solid Waste Management, 50 Kothnur, Bagalur Rd, Bangalore 560077.

                                      almitrapatel@rediffmail.com                  Nov 2003                               

Organic farming needs organic inputs.  India’s soils, nurtured on home-waste-recycling practices that go back to Vedic times, averaged 2% organic carbon in the soil.  That made the Green Revolution possible, as healthy soils responded well to added urea.  Food wastes were first given to domestic animals and birds.  What they left uneaten was composted along with their stable wastes, which provided the nitrogen required for balanced compost.  

No our soils have only 0.4 – 1% organic carbon, while India faces a shortfall of 6 million tons a year of organic manures just to try and sustain present levels of agriculture.  We will need a similar amount for reclaiming degraded and saline soils, and to cover mining overburden and denuded or eroded forest lands and stabilize landslides.  Our animal population, which is scarce in hand-tilled mountain terrace farming, cannot provide enough organic manures.  So from where can we now get sufficient quantities of it?

Let us look to our cities and towns for answers.  28% of all Indians, all of whom consume foods from the soil, no longer live on the land.  Their wastes are thrown in unhealthy heaps on fertile fields surrounding cities in the plains, or into steep narrow mountain valleys, which are unreachable and uncleanable.  Why are these wastes not used?

Household wastes have become unusable and unwanted because we throw out all our wastes mixed together. Plastic carrybags in fields reduce both germination and rainfall absorption of soils. The answer is simple: DO  NOT  MIX  WASTES !

Door-to-door collection, described below, is the most effective way not to mix different wastes.  Mountain towns need to promote and encourage individual home-composting of their “wet” food wastes on balconies or terraces, or have daily doorstep collection of “wet” wastes for decentralized or centralized composting. “Dry” wastes can be recycled, as described below.  

Most important is for cities and towns not to collect road-sweeping dust, drain silt and odd bricks stones and plaster and debris in the same trip as waste collection.  All these inerts can be usefully used for plinth raising or levelling or land reclamation.

The plastics disposal problem can be solved by arranging weekly or monthly collection of plastics on payment, for example by encouraging newspaper buyers to buy plastics at the same time at the same rate.  In another  good example, Coorg/Kodagu District was cleaned up by schoolchildren, since almost every Indian home has a child.  There, ALL schoolchildren of the District were asked to bring to school on one day a week, all their thin carry-bags, bread and biscuit wrappers, sachets and namkeen pouches etc.  An NGO (CEE) arranged for kabadiwalas to come to the schools regularly and purchase these at the going rates of about Rs 2 per kg.  This money was pooled by each class into an eco-fund, and used at the end of term or end of year for an eco-club activity or nature outing.  When children request their mothers for collected plastics, there is excellent cooperation.

What to do with this collected and purchased thin plastic waste?  There is more of it, and of mixed quality, than plastic recyclers want or need nowadays.  Luckily, there is a win-win use for it.  Thin plastic is a wonderful improvement for tar roads.  Both plastics and bitumen are hydrocarbons, so plastic “dissolves” in hot liquid bitumen.  Plastic carrybags soften at 120-140oC.  Roadmakers heat their mix to 150oC for making asphalt roads.  Adding 8% of finely-shredded mixed plastic film by weight of the bitumen to a road mix is not just a space-saving way to dispose of plastic, it really adds a lot of value.  This is because such waste-polymer-modified bitumen road surfaces are less prone to shrinkage and “crocodile-skin” cracking.  This is especially helpful for roads in cold climates, where water freezing in cracks can destroy road surfaces through the same “frost weathering” that turns rocks to topsoil.  The dedusted, sorted, washed, treated and ground carrybag waste is added into a standard hot-mix plant by a patented blowing/dosing unit to ensure uniformity.  It is supplied to the hot-mix plants of road contractors at Rs 30/kg including supervision and operation of the blowing equipment.  Road costs increase by 6% and road life increases by over 100%, (upto 250-300% improvement in Marshall stability values in lab tests).  

This CRRI-approved KK process was developed in Bangalore, and technical data can be obtained from kakbest@hotmail.com or the Civil Engineering Dept of Bangalore University .  The first stretch of such road laid on the Bangalore-Mysore Highway is now 3 years old.  Since then 40 km have been laid in Bangalore, and its inclusion in the State PWD Schedule of Rates is expected soon.  Since the Border Roads Organisation is active in most mountain areas, they should be persuaded to make this a must in their specifications too.  This will take care, for instance of the mounds of plastic raincoats along the riverbank at Govindghat, despite very good collection of tourist waste along the route to Hemkund, which can be a model for all tourist destinations. 

PET bottles for mineral water and soft drinks brought in by tourists are another major problem, choking town drains and causing flooding.  Now there is a firm collecting these too for recycling, wherever a town provides a shed for collection and recycling.  Contact jainj@rediffmail.com .

Broken glass in compost is also bad for farms and barefoot farmers. Mountain towns surrounded by organic farms who may use their compost  must take special care to avoid glass in their wastes.  One can have conveniently-placed “kaach-hundis” where glass can be dropped off for once-a-year sale or recycling.  The concept can be effectively promoted as “punya-daan” jto fund annual Ganesh or Dasara or Diwali celebrations, or more specifically for recycling into glass bangles or glass doorway beads for temples, or exchanged for fancy glass lamps or chandeliers for mosques or churches.

Old or worn-out tube-lights should be separately collected (unbroken if possible) by the street-light departments and given to mahila sanghas who can rework them for extended life at low cost.  They also make good sleeves for copper tubing in solar-heating units for added efficiency in cold and cloudy climates.  Contact flexitron@usa.net for help in implementing these ideas.

If glass and plastic and inerts are collected separately, the remaining waste can be easily composted as-is.  It should be piled into wind-rows (long heaps) at least 2m high and sprayed with compost-starter biocultures like the few listed below, using preferably surface waters or chemical-free waste-water or chlorine-free water :

a. A 5% solution in water of fresh cowdung.  Adding 5 kg rock phosphate powder 

    per ton of waste speeds up the composting process). 

b.  EM = Effective Micro-organisms, already tried in Himachal.  Contact mapleorganics@sancharnet.in CC sm@mmaqua.co.in or 98370-14447 Mr Sanjay 

c.  Bioculum from Excel Industries (ksvn@excelind.com  or 98203-39353 Mr Nair,

     cc hvgandhi84@excelind.com ) 

d.  BTM from Earthcrop Mumbai (depro@rediffmail.com or 98201-56369 Mr Pai.

e.  Bioculture from Akola University (ngvrao@yahoo.com or 94221-62134 Mr Rao.

f.  Bioculture from IBF Pune (ibf@vsnl.com or 94220-29942 Mr Bahulekar

Many more are probably available in North India, and local suppliers of organic inputs can give their contacts. All are usually diluted with water and pressure-sprayed.

In all cases, waste heaped in wind-rows heats up in the center due to the activity of decomposing bacteria.  This temperature rise is faster when biocultures are used, and needs to be encouraged as the temperature of upto 70oC reached in 2-4 days kills disease-causing germs and worm eggs, as well as weed seeds.  For this reason, composted waste is preferred for lawns rather than rotted farmyard manure, as the savings in weeding costs are well worth any added cost.  In effectiveness in crops too, one ton of city compost equals 4 tons of farmyard manure.

Heaped wind-rows need to be turned at least once after the first week.  Except with EM, additional weekly turnings are necessary to ensure enough oxygen for the decomposing bacteria to grow and multiply.  The volume of the heaps goes down with every turning, from about 75-90% of original volume after the first week before turning, upto 50-60% of initial volume at the end of composting.

Water is another necessary input for good compost.  We need to recreate and maintain the warm wet conditions of a cow’s 4 stomachs, designed to digest the cellulose in grass, food wastes and even paper.  

In dry seasons, one needs 150-300 litres of water per ton of waste, added in 1-3 instalments.  In cold wet humid conditions or for fresh market wastes, even 50 litres of bioculture solutions are enough. If any wetness is seen around a heap, it means that too much water has been added and it is running out at the bottom of the heap.  Worse still, it makes the bottom layer of the windrow water-logged and smelly.   

With a good bioculture, there should be a reduction in flies and smell within a few hours or in 24 hours after the initial application on freshly-made wind-rows.  Spraying should be done on unloaded tractor-loads, then the wind-rows formed and sprayed again.  The next spraying is advisable after the first week’s turning.  Thereafter usually no more spraying of bioculture or even water is required except in very dry conditions. This initial result of spraying is called Sanitising the waste.

Stabilising the waste requires it to be kept for at least 45-60 days until the colour has turned brown-black, the smell is like newly-fallen rain, the heap has cooled down, and there is no further temperature rise.

This stabilized waste can support plant growth as-is, for example when spread on mining overburden or to cover landslides without any further treatment.  For use in tree and shrub pits in city gardens or orchards or below lawns, coarse compost (25-50 mm) sieved mainly to remove glass and plastics, is quite suitable as the large particles will decompose slowly, providing a steady supply of food for soil microbes.  Stabilised waste needs to be sieved to about 10 mm, to yield saleable or usable compost, for ease of application and spreading in agricultural operations.   The compost generally available in the market is sieved to 4 mm, like tea powder, mainly to remove glass splinters and also because it is what farmers have been pampered to expect. But this gives very low yields of compost per ton of waste, as almost half goes in the 4-10mm fraction which does not fetch a good price or find a ready market.

Sieving out unwanteds is the most expensive part of a composting operation.  So the better the segregation of waste, the cheaper it is to produce and the easier it is to sell, improving both the prosperity of farmers and the cleanliness of cities.  The effort and management required to start door-to-door collection is thus more than paid for in better-quality waste for composting and better yields and offtake.  There are good opportunities, as in Bangla Desh and a few Indian cities, for suppliers of farm inputs to buy plain city compost as a base, fortify it with micro-nutrients and biofertilisers and maybe pest-repellent oilcakes, and supply crop-specific products.

Vermicomposting is basically an alternative to sieving, not to composting, as the earthworms can digest only decomposed organic matter.  So there has to be an initial wind-rowing of wastes as above for at least one month before the coarsely-sieved waste can be placed in vermi-beds for the earthworms to feed on.  Here they live beneath the surface, or beneath wet gunny-bags usually, coming up to the surface to deposit their droppings.  These can be harvested by scraping the top 30-50 mm layer every week or so till the vermi-pits are almost empty after two months or more.  

One reason for higher cost, though the production process is very economical and simple, is the larger area required compared to 45-60-day wind-rowing. For this reason, a good space-saving and cost-effective solution for small towns with nearby farms could be to do the initial wind-rowing for a month and then transport the volume-reduced partly-stabilised waste outside town to a farmer who will complete the process by vermicomposting.  Towns must be prepared to take back on the return trip, for landfilling, any unwanteds that will accumulate at the vermicomposting site.

Vermi-compost is  believed to give better results than compost from sieved wind-rows, though the analysis and physical properties of both are very similar.  We need good comparative studies to justify the higher prices charged for vermi-compost.  We also need crop-specific studies to compare the benefits of compost or vermi-compost with farmyard manure which has countrywide acceptance as a farm input.  The importance of conducting and publicizing such studies is that farmers’ expectation of getting good fine compost at the same price as farmyard manure is a big stumbling-block for towns and cities wanting to manage their wastes hygienically instead of open dumping. 

There are very many benefits of using city compost or vermi-compost.  The most important one, in these days of uncertain, unpredictable and insufficient rains, is the increased water-holding capacity of compost-enriched soils.  For example, farmers in the South give just 5 waterings per crop instead of 6-7 in a season. Groundnut seedlings in compost-treated soils wilt only after 12 days without rain, compared to a 6-day wilting otherwise.  City compost is usually slightly alkaline,  so this is an added benefit in acidic Himalayan soils.  Compost improves soil porosity and tilth so much that there is excellent growth of roots and tillering.  This makes plants strong and healthy and naturally able to withstand pest attacks, so the need for pesticides is also reduced.  

The best results for long-term high yields come from practicing IPNM or Integrated Plant Nutrient Management.  This means the combined use of organic manures with chemical fertilizers, as the graph below shows for a 20-year dry-land finger-millet trial at UAS Bangalore with farmyard manure (FYM) and NPK.   Combined use of FYM with NPK was 250% better than adding nothing (=control, with slight long-term decline in yields) and 160% better than FYM alone.  It totally protected the soil from the steep decline in yield observed with NPK alone without organic inputs.  IPNM is the ideal solution for Indian agriculture and for farmers wanting to switch away from chemical-based agriculture to largely-organic farming.  Although addition of organic manures to chemical fertilizers gives the highest results, the most cost-efficient and affordable combination, across many crops, seems to be by replacing 50% of chemical fertilizers with equivalent value of organic manures, to get better yields for the same cost-inputs.

Farmers who want organic certification and enjoy the great benefits of composts need to be careful what compost they use, and get it from a very reliable source.  At present, certification will probably be available only if composts from well- segregated market-wastes from cities are used.  

Even then, one needs to be aware of the pesticide levels even in market-waste composts, as the vegetables wastes composted may have come to market with high pesticide levels from other growers or areas.  Such composts may perhaps still be usable for certified organic flower-growers or producers of non-food fibre crops.

Composting of biodegradable city wastes is now the law of the land, and the deadline for this is December 2003.  However, compost from mixed urban waste can contain some industrial wastes or manmade contaminants like painted wood, batteries etc which may make if unusable for certified farms.  This can create problems for towns wanting to supply their city compost in areas designated only for organic farming.  Here, as everywhere cities need to first recycle as much of their compost in their own parks and gardens, islands and dividers, social forestry and roadside plantings, as possible.  They can also make their city compost available to the public at vegetable stalls, milk booths or ration shops etc where many people regularly go. It can be used to encourage wildflower planting on waste-land strips and roadsides, to beautify their towns, both for their own citizens and for tourists.

Where farms and orchards are not close to cities, or there is not enough demand for city compost, the stabilised waste can be usefully used to improve the rural ecology.  The surplus can be spread in ½-meter thick layers over fresh landslides and seeded with grass and wild shrubs to quickly stabilize the slopes.  It can similarly be spread in ½-1-meter thick layers for afforestation of mining overburdens or deforested hill slopes.  All this benefits farmers indirectly by keeping roads open, protecting their fields and raising their water-table through better retention of rainwater.

