VERMICOMPOST AND VERMIWASH

A gardener is one who has a good sense of humus".
Humus is the product of biological action on organic matter. Earthworms which form a major 'component of the soil system have been silently ploughing the land for millions of years and assisting in the recycling of organic nutrients for the efficient growth of plants. Advent of chemicals and their large  scale application in the name of fertilizers and biocidcs have changed the structure of soils and have in most cases eliminated soil organisms.
Earthworms can be called as biological indicators of  soil fertility, for  soils with earthworms shall most definitely support healthy populations of  bacteria, fungi, actinomycetes, protozoans, insects, spiders, millipedes and a host of others that are essential for  sustaining a  healthy soil.
Earthworms not only inhabit the soil, but  by virtue of  their activity contribute physical and chemical alterations in the soil leading to soil fertility and plant growth. Soils inhabited by earthworms have casts  which are in turn richly inhabited by microorganisms.
For millions of  years before the green revolution these silent machines have been performing a marvellous function of  ploughing the soil and fertilising them.   Earthworms have also helped the angler have his day and have helped people in the remote  habitats of China, India and  Iran to prepare  decoctions and potions for some ailment or other.
Earthworms are classified into epigeics, anecics and endogeics laying stress on ecological strategies.
The epigeics are efficient agents of communition and fragmentation of  leaf litter and are phytophagous. They generally have no effect on the soil structure as they cannot dig.
The anecics feed on the leaf litter mixed with the soil of the upper horizons and are geophytophagous. They may also produce surface casts generally depending on the bulk density of the soil.
The endogeic earthworms are geophagous  earthworms  which  live within the soil deriving nutrition from the organically rich soil they ingest.
Of the three ecological varieties of earthworms, the epigeics in particular and the anecics in general have largely been harnessed for use in the vermicomposting process.
     Epigeics like Eisenia foerida and Eudrilus euginiae have been used in converting organic wastes
    (agrowastes and domestic refuse) into vermicompost. Though these surface dwellers are capable of
    working hard on the litter layer and converting all the organic waste into manure they are of no significant
     value in modifying the structure of the soil. The anecics however are capable of both organic waste
    consumption as well as in modifying the structure of the soil. Such burrowing species, that are widely
   used in soil management like the earthworm Lampito mauritii effectively also create a drilosphere
    apart from helping in compost production.
Of special significance are the use of local varieties of earthworms in VERMITECH (coined by Ismail, 1992). The in-silu soil community especially the earthworms comprising, of the epigeic and endogeic varieties can be successfully harnessed  for the combined process of litter and soil management.
The advantages of using local varieties of earthworms are many. The hazards of using alien species are well known and incidents are littered with examples of problems between indigenous and foreign organisms. Introduction of foreign species of earthworms has time and again been justified though it is extremely unwanted and undesirable to tamper with the local biodiversity.
The compost prepared by using earthworms is called vermicompost. Vermicompost is today a very important aspect of an organic farming  package. It is easy to prepare, has excellent properties and is absolutely harmless to the plants. Vermicastings are the faecal castings released by the earthworms, while vermiculture is the culture of the earthworms. Cocoons are usually found in abundance in  fertile soils having a good population of earthworms. It is not necessary that dried vermicompost or vermicastings of every species of earthworm should have cocoons in them - only few species of earthworms produce cocoons  which can withstand dry conditions.
Preparation of Vermibeds :
Vermibed (coined by Ismail, 1992) or worm beds, if are to be prepared, for epigeic species then the requirement of soil is not a must. However if a combination of epigeic and anccic varieties are to be used as in agricultural situations, then it is advisable to have a base of not less than 15 cms of loamy soil. Composting can be done in pits, concrete tanks, well rings, wooden or brick-lined grower beds, wooden or plastic crates appropriate to a given situation. Selection of the composting bed site is very important. It is always preferable to select a site under shade, selecting an area on the upland or an elevated level, to prevent water stagnation in pits during rains. In regions where rainfall is more it is better to avoid pits.
The technology to use epigeic and anecic earthworms together is called VERMITECH (coined jy Ismail, 1992). Vermitech is carried out by firmly placing a basal layer of vermibed comprising of broken bricks or pebbles mixed with sand to a thickness of at least 6 to 7.5 cms to ensure proper drainage. This is followed by a layer of soil to a height of not less than 15 cms after being moistened. Into this soil are inoculated about 100 locally collected earthworms. Place small lumps of cowdung (fresh or dry pals) scattered over the soil and cover this with a 10 cm layer of hay. Spray water liberally till the entire set up is moist but not wet. Keep the unit covered with broad leaves like the coconut or palmyrah fronds. This prevents disturbance of the vermibed by the birds. In case of non-availability of these fronds old jute bags can be used. Please avoid a plastic covering as it traps heal and gases. Keep watering and monitoring the unit for 30 days. The appearance of juvenile earthworms by this time is a healthy sign.
Water management is the most important criteria in vermiculture as worms require moisture for their survival. Too little water  kills the worms and too much chases them away. You  will learn water management  the moment you start  handling worms. It is simple.
On  the thirty-first day start adding organic refuse available from local resources. Transferring resource from other areas may prove to be expensive and the cost of production of compost will eventually be higher and uneconomical.
This refuse should be spread on the bed after removing the fronds. The spread should not exceed 5 cms in thickness at each application. Though addition of this amount of matter can be done everyday, it is advisable for a beginner to spread this much of refuse twice a week. Keep watering to requirement. You may continue to keep the unit covered by fronds to distract birds. After a few applications, turn over only the refuse with a  fork without disturbing the bed. The day you have added enough  refuse into the unit, just  keep  watering and on the 45th day of the last application of refuse, the compost is ready for  harvest.
As the compost  is getting ready and the change of  refuse into a soft, spongy sweet smelling dark brown compost is noticeable, stop adding water on the 42nd day. This compels the worms to move into the vermibed. This will facilitate harvesting the compost without much damage to the worms. Place the harvested compost in the form of a cone on solid ground in bright sunlight. This will
facilitate whatever worms still present in the compost to move to the lower layers. By spreading the compost pile after about 24 to 36 hours, you can recover the worms from the lower layers of the compost and transfer them to new composting units.
"Do not waste waste, waste is precious". Ismail, 1995.
Application of freshly harvested non-screened compost prepared with the help of any indigenous earthworm if directly transferred to soils will passively inoculate the worms as freshly harvested compost most definitely contains cocoons and juveniles. In-situ inoculation and maintenance of worms will generally multiply their numbers and benefit ecosystems.
Man has very lately recognized the valuable contribution of earthworms to soil fertility but there is yet a great deal for him to learn a few tips on soil management  from the lowly earthworms.
The effect by earthworms on plant growth may be due to several reasons like the presence of macronutrients and micronutrienls, certain metabolites, B group vitamins, some provitamin D and free ammo acids. Though the NPK value of the vermicast is always lower than any standard chemical fertilizer, several experiments have proved that wormicasts can promote lush growth of plants. This probably may be due to plant growth promoters like cytokinins and auxins present in casts.
For an effective utilisation of the soil ecosystem in agro-practices, the maintenance of vermicompost - Earthworm - Mulch - Plantroot (VEMP) interaction is essential.
Vermicompost application is recommended similar to chemical fertilisers based on soil analysis wherein the NPK of the compost is taken into consideration. The application of vermicompost in agriculture by itself  therefore requires a set of practices as in the case of chemical fertilisers. Vermicompost application again varies with the type of crop being cultivated (eg. The  time of application).
Vermiwash, a liquid fertiliser collected after the passage of water through a column of worm action is very useful as a foliar spray. Its utility in aquatic productivity and lawn maintenance is immense. The vermiwash complex is efficient in raising of nurseries, lawns and orchids.

Continuous use of inorganic- fertilizers alone has been found to be harmful to both soil productivity and quality of produce. The importance of organic farming is widely being acclaimed. But there are several limitations for obtaining sufficient quantities of cattle manure or green manure, the major available organic source for meeting the growing demand. Recycling biowastes by composting using ordinary method is a slow process, taking three to six months depending upon the method adopted, nature of the waste and season of the year.
Vermicomposting is a process by which organic waste is converted to biofertilizer using earthworms. Vcrmicompost contain major and micronutriems mainly in plant available forms. However, vermicompost is reported to contain growth hormones, antibiotics and vitamins which are beneficial for growth of crops, flowering and fruit setting and resistance to pest and diseases. Compost is also reported to contain calcium humate which improve soil structure and moisture holding capacity.
Kitchen wastes including vegetable and food wastes of household are either dumped in the pit prepared for the purpose or thrown in the vicinity of the house causing foul smell, and environmental pollution by decaying wastes. Scientists of the College of Agriculture have developed a simple technology to convert kitchen waste to nutrient rich vermicompost.
Dealwood box of convenient size or wide bottomed earthern pots can be conveniently used for composting. A dealwood box of size 30 cm is sufficient for a small family. A small door can be provided at one side in the upper 2/3 portion of the box for the easy removal of the compost without disturbing the worms underneath. A layer of sand upto 4" depth can be spread at the bottom with a layer of coconut fibre of 2" depth above it- Sand and fibre layer ensure drainage of excess moisture of the compost. A layer of compost containing adult worms, young ones and cocoons or about 250 adult worms are sufficient for the box of the size mentioned above. A thin layer of loamy soil may be spread over the coir fibre before putting worms. Daily waste can be spread over it and covered with moist cloth or jute sack piece.
While collecting kitchen wastes for vermicomposting care should be taken to avoid oily or waxy materials as well as  pungent materials like chillies. Oily materials may obstruct the cutaneous respiratory activity and kill the earthworms. Weekly once the compost may be turned to aerate it. Some decayed leaves or sand or paper bits can also be put in the box occasionally to ensure sufficient aeration for the worms. Care should be taken to avoid excess moisture, since waterlogging may lead to the death of worms.
When the box is full, keep the box undisturbed for a period of  five to six days. When the compost is formed the box can be kept open for one or two hours in the open. The worms will settle down in the sand and fibre layer. After that the door of the box can be opened to remove the compost. The dark coloured semisolid compost can be dried in the shade before storing.
The vermicompost thus formed can be used as an excellent manure for vegetable crops of the kitchen garden and for ornamental plants. The average NPK content of the compost is found to be 1.52,0.22 and 1.86 per cent respectively. Nutrient content of the compost vary with the waste used for composting.

Both local worms and the exotic species Eudrillus eugineae were found equally effective for composing kitchen waste.
It is interesting to note that there is no foul smell during the process of compost formation. Several reasons are attributed to this phenomenon. One of the most reasonable one is that oxygen rich haemoglobin circulate through the skin of the earthworms. Earthworm emits sufficient oxygen to oxidise foul smell producing, compounds like H2S, mercaptans, skatol, etc. of the decaying wastes converting them to odourless compounds. Since there is no foul smell the box can be kept cither in the kitchen or in the attached Verandah or in the work area.
Rats and ants arc found as enemies to vermicomposting. The box can be placed over bricks . If there is any rat menace, the box can be covered with a piece of wire net also.
