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ABSTRACT
This paper describes traditional and modern composting techniques used in Matrimandir Gardens to transform its garden waste into a high quality, high nutrient, and biologically active composted product. The process provides the opportunity to divert 50% - 70% of residual waste from Auroville’s waste stream as well as to use waste products from rural communities and turn them as a safe organic material. The composting processes, which include compost manure, garden mix compost, vermicompost and alternative approaches like Effective Micro-organisms,  current practices in villages of ‘letting it rot’, inoculated mulch from dried grass waste, vermicompost mixed with different genius of fungi and different liquid fertilizers, have been developed for their simplicity, cost effectiveness and efficiency. Taking advantage of high nutrient and moisture levels present in garden waste and meeting the specific challenges posed by ingredients coming from the villages as well as the imperative to be compatible and harmonize with the spiritual, cleanliness and aesthetic values of the garden, these composting techniques ensure the highest quality biologically active compost possible with zero physical, chemical  and microbiological contamination.

INTRODUCTION
Early on in the conception of Auroville, when the Mother expressed to Huta her vision of the centre of the city, a Pavilion of Love, she always spoke of a marvelous park that would surround it, divided into twelve gardens expressing different levels of consciousness(1).   

The purpose of this document is to summarise the composting techniques being used by Matrimandir Gardens to transform its garden waste into a high quality, high nutrient, and biologically active composted product as part of the garden work, along with other worldwide known alternative techniques that includes returning organic material from rural communities near to Auroville.  

BACKGROUND INFORMATION

Matrimandir Gardens are introducing a garden waste collection in its park and green areas of communities within Auroville area, providing the opportunity to divert 50% - 70% of residual waste from the waste stream and transform it into a premium compost product.
Composting facilities have been established within Matrimandir Garden premises. Garden waste collected through the Matrimandir team collections are being composted

using the no-shred activated process outlined below. The Matrimandir Gardens composting process has been designed to meet the following criteria:


• Require minimal new machinery or infrastructure


• Able to use existing garden machinery (e.g. small tractor with blade or front end         
loader)
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• Able to operate in exposed sites with no power and minimal water


• Minimal labour and machinery requirement


• Simple process that can be managed by existing waste management or garden 
labour without expert composting knowledge.


• Able to operate consistently with seasonally variable raw materials stocks.


• Able to effectively manage concerns about putrescibles including odour, 
vermin and crows.


• Produce the highest quality biologically active compost possible with zero 
physical contamination that meets garden requirements.

SUMMARY OF COMPOSTING PROCESS

The Matrimandir Gardens compost site creates some special opportunities and risks for successful composting. The higher nutrient and moisture levels present in the garden waste, combined with potentially challenging ingredients such as village compost provides a perfect feedstock to produce a microbe rich, high nutrient product if properly treated. The specifics of the Matrimandir Gardens activated composting process (technically more of a fermentative process) are outlined below. 
In essence, the composting process has been developed for simplicity, cost effectiveness and efficiency while ensuring a premium compost product. The feedstock is not shredded prior to processing. This removes the requirement for shredding equipment on site. Additionally, the fermentative process reduces the number of turns to just once during the 4-8 week composting process. This results in a cheaper, cleaner end product with less physical contamination. The project is also challenging assumptions that the processing of village compost is synonymous with vermin and odour issues and needs to occur free of them in the beauty of the Matrimandir Gardens manifestation.
The main techniques used in Matrimandir Gardens are:

· Compost Manures, is made composting cow dung with weeds, clippings and trimmings from grass and shrubs, leaves, mulch and the like.
· Garden Mix Compost, is made of the composted manures (Matrimandir and Village) with top soil. It should contain a considerable amount of soil.

· Vermicompost, is made by surface dwelling earthworms which convert, the organic matter into compost.
OTHER TECHNIQUES
In addition to the above there are current studies in other modern day approaches like Effective Micro-organisms(2) to help in the fermentation process and reduction of pathogens on the final material, the current practices in villages of ‘letting it rot’(3) , inoculated mulch from dried grass waste, vermicompost mixed with different genius of fungi like Pseudomonas fluorescens  or fungi like Trichoderma, and different liquid fertilizers.

Here is the description of the different compost techniques analised in descendent order related to the Total Nitrogen (as N) %  content.

Compost No.1. Consciousness: It has been an accumulated man-made top soil with several layers of Matrimandir compost + Mixture untreated compost + mulch treated + special compost made for crossadandra plant (see below as Compost No. 9).

Compost No.2. Grass fermented: The large areas of lawn in Matrimandir Gardens are mowed and the cut grass is collected. It is dried under the sun and then is aerobically fermented with beneficial micro-organisms. The process is fast, low cost, labour is done with volunteers and the fermentation reduces the presence of termites. This is another compost free of animal manure.
Compost No.3. Village: It is known as the ‘letting it rot’ compost coming from different villages near to Auroville. 
Compost No.4. Kodaikanal: This compost available in large quantities was offered free of cost to Matrimandir Gardens; however, the transport cost from Kodaikanal to Auroville has to be covered by Matrimandir Gardens.

Compost No.5. Auroculture: This compost is one of the compost free of animal manure. It is matured in cement rings and the unique raw material is falling flowers collected by the elder Aurovilian Auroculture. It is very good one for trees and plants that do not like animal manure on it, like the Banyans.
Compost No.6. Matrimandir: This is the classical Compost Manure, done with cow dung slurry, litter, mulch and green waste.
Compost No.7. Vermicompost: As described above.
Compost No.8. Is a mixture of Vermicompost (50 Kg) + Pseudomonas fluorescens (1Kg) + Beneficial Micro-organisms (100ml) anaerobically fermented for 2-3 weeks.
[image: image1.png]


 Pseudomonas fluorescens under microscope

Compost No.9. Is a mixture of raw Cow Dung (50 Kg) + Pseudomonas fluorescens (1Kg) + Coconut Fiber (100 Kg) aerobically fermented for 2-3 weeks.

Compost No.10. Mixture untreated: Described above as Garden Mix Compost. It contains different proportional amounts of Compost Nos. 3, 6 and 12.
Compost No.11. Mixture treated: Is the Compost No.10 but inoculated with beneficial micro-organisms and aerobically fermented 20-30 days.
Compost No.12. Top Soil: Forthcoming from outside of Auroville.  

Compost A. It is the standard for India well matured manure compost. It is as a reference.

Compost B. It is the standard for India well done Vermicompost. It is as a reference.

Compost C. It is the standard for India well processed Neem cake. It is used in Matrimandir Gardens as additional fertilizer in the green areas twice a year.

Compost D. It is the standard for India well processed Bone Meal. It is used in Matrimandir Gardens as additional fertilizer in the green areas twice a year.

SAMPLING, ANALYSIS AND RESULTS
Sampling of the above composts and liquid fertilizers were sent to Auroville’s Environmental Monitoring Service – ‘Auro-Brindavan’ laboratories, possible the finest lab in this area of South India(3) .

The sampling of different composts and liquid fertilizers were carried out by the author and Environmental Monitoring Service’s analyst.   
Table 1 and Table 2 summarises the results obtained for the different composts and liquid fertilizers. In Table 1 has been included standards compost (in colour) as references.
Table No.1. Analytical data – Compost and amendments
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PARAMETER 

1 2 3 4 5

6

7 8 9 10 11 12 A B C D

Moisture % 23 52 36 68 32 32 37 68 18 22.2 7 Max. 25 4.0 - 7.0

pH (at 25º C) 7.2 6.8 7.0 7.2 6.5 7.9 6.6 6.8 7.0 7.1 6.7 7.0 6.5 - 7.5 7.5 - 8.5

EC (at 25º C) μS/cm 446 86 184 3190 333 33 760 750 640 110 186 241

Harmless < 

1000

Harmless 

< 1000

Organic Matter  % 18 64 21 23 46 18 15 52 13 5 1 25 - 50 25 - 50

Organic Carbon(as C) 

%

36 32 42 17 11 23 9 8 26 7 3 0.4 Min. 20 Min. 20

C: N Ratio 20:1 20:1 26:1 13:1 10:1 21:1 9:1 9:1 34:1 16:1 20:1 13:1 < 20 < 20

Water holding                             

capacity %

80 - 70 50 75 80 75 85 65 40 45 > 60 > 60

Total Nitrogen (as N) 

%

1.80 1.65 1.60 1.30 1.12 1.10 0.97 0.83 0.77 0.41 0.21 0.03 1.0 - 2.0 1.0 - 2.0 2.0 - 5.02.0 - 4.0

Total Phosphorous, as 

P %

0.67 0.12 0.49 0.22 0.32 0.17 0.096 0.17 0.057 0.18 0.013 0.75 - 1.5 0.75 - 1.5 0.8 - 1.06.0 - 24.0

Total Potassium,                        

as K %

1.39 1.14 1.13 0.67 1.37 0.46 0.39 0.51 0.49 0.68 0.063 1.0 - 3.0 3.0 - 7.0 1.0 - 2.0 0

E. Coli  MPN/g

11× 10

5

11 × 10

4

11× 10

4

11 × 10

4

11× 10

4

46 × 10

3

24 × 10

3

21 × 10

3

40 × 10

3

15 × 10

3

700

1 × 10

3

1 × 10

3

Salmonella and 

Shigella                             

Pre/Abs in 25g.

Present Present Present Absent PresentPresent Present Present Present Absent Present Absent Absent Absent Absent

 
Tables 3, 4 and 5 analyses the most important parameters for the different compost. 

Tables 6, and 7 analyses the most important parameters for the different liquid fertilizers.

Table No.2: Analytical Data –  Liquid Fertilisers 
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PANCH 

GAVYA

VERMI 

WASH

COW 

DUNG 

SLURRY

EM 

ACTIVATED

GOAT  DUNG 

FERMENTED

pH (at 25º C) 5.6 9.2 7.0 3.2 6.7

EC (at 25º C) μS/cm 6100 2920 2000 449 1620

Organic Matter  % 4.60 0.50 0.84 0.72

Organic Carbon(as C) % 2.30 0.25 0.42 0.36

C: N Ratio 9:1 31:1 12:1 23:1

Ammoniacal Nitrogen (as NH

4

)  

mg/l

2493 5 129 124 99

Total Nitrogen (as N) mg/l 2705 79 353 174 157

Total Phosphorous, as P mg/l 436 36 72 33 33

Total Potassium, as K mg/l 4590 1161 585 308 268

Total Calcium (as Ca) mg/l 320 40 60 142 48

Total Magnesium (as Mg)  mg/l 10 17 8 47 10

Total Sulphur (as S) mg/l 3 99 2 60 30


Table No.3: The C:N Ratio
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Best values between 14-20 for finished compost.
DISCUSSION, COMMENTS AND SUGGESTIONS 

1. Compost Manures:

There are several parameter that guide in the success of a good mature compost.

a) The Carbon : Nitrogen ratio of the compost mixture


The most important information about just how rich or poor a compost mixture is, is
Table No.4: The Total Nitrogen % (as N)
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indicated by the ratio of carbonaceous materials and nitrogen it contains. This is so-called carbon : nitrogen ratio. Too little nitrogen causes a compost to work slowly. The product will be rather poor.
Table No.5: The Total Potassium % (as K)
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The ammoniacal nitrogen in a liquid fertilizer has shown strong evidence controlling nutgrass. 

More nitrogen than required 
for optimum fermentation is likely to cause 
nitrogen losses from the pile. It 
 very likely also creates odor problems, since ammonia is the chemical compound by which Nitrogen escapes into the atmosphere.
The carbon : nitrogen ratio is expressed in a figure like 25:1 or simply 25. This means that  the compound in question contains 25 times as much carbon as nitrogen.
Table No.6: The Ammoniacal Nitrogen mg/l (as NH4)
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The ideal initial mixture for composting 25-30


Finished compost of any kind 14-20


Stable humus in fertile soils 9-14
Table No.7: The Total Nitrogen mg/l (as N)
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b) Controlled Aerobic Fermentation and How to Achieve it

Aerobic fermentation means that air or, rather, oxygen, should reach all parts of the compost pile at all times. The activity of micro-organisms yields carbon dioxide, which must find a way out to the atmosphere. Proper aeration of the compost pile is the basic condition for fermentation. Only aerobic fermentation 
yields a product with all the beneficial effects on soils and plants attributed to composts.  If the pile suffers from a lack of oxygen, the fermentation is called an anaerobic one.


In living topsoil, only 40-50% of its volume is filled with solids. The remainder is pore space which contains water and air and gives way to the oxygen which moves in and vapor and carbon dioxide which move out. The same figures, 40-60%, of total pore space and 60-40% of the total volume of solids also apply to compost piles. They have approximately the consistency of a good topsoil that is not too loose or too dense.


This is achieved by mixing raw materials with proper particle size and water content. Solids should have a size from very small to ½’’. Leaves, branches, etc., should be chopped.

Fermenting compost should be moist – neither dripping wet not dusty dry. The controlled aerobic fermentation is achieved when the pile 

I. Shows a normal temperature curve;
II. Does not dry out;

III. Form a grey, moldy layer 3-10” below the surface;

IV. Does not form a black, unpleasant-smelling zone in the center;

V. Contains many earthworms and other lower animals.

c) The Temperature Curve of a Fermenting Composting Pile


In the newly built piles, an enormous growth, increase and activity of micro-organisms begin. Their metabolism yields heat. Within 1-3 days, the piles will reach a temperature peak which may be slightly higher than 170°F (77°C). 150-160°F (65°C-71°C), over a period from a few days to a week is desirable. Then the temperature gradually drop to or slightly above the environmental temperature. 


A higher moisture content keeps the temperature lower. If a pile dries to below 50% moisture and gets very warm, then the gray layer of mold mentioned above in (bIII) appears. 
d) Turning and Other Control Measures


If the mixture, the moisture content, the size of the particles and the size and shape of the pile are adequate, then the manure compost or garden compost need not be turned at all or only once. Adjusting the proper fermentation conditions at the beginning is less troublesome and expensive than doing so later. 

Piles which are too moist, slow-working and develop an unpleasant odor should be turned, placing the outer layer in the center, and vice versa. If water has to be added, one must pour it into holes which reach half way down, or sprinkle the compost while one turns it.  
e) Should Compost Be Inoculated?

The transformation of raw materials into finished compost is performed by numerous bacteria, fungi, lower animals, etc. Closer examination reveals that there are not only many different species. These are actually temporal series of specialists among the micro-organisms. Each link of the chain has its function. This situation suggests the inoculation of a compost with a diversified mixture of micro-organisms.

There has been some discussions about the usefulness of such a measure. It has been said that the organisms needed will be present anyhow and will multiply quickly under proper conditions. Indeed, the speed of fermentation, the temperature reached, etc., depend very much on the proper mixture and the environmental conditions mentioned above. Micro-organisms can only be expected to alter such basic conditions within certain limits. But compost piles contain many minor factors, intermediary compounds of breakdown, vitamins, antibiotics, etc. They have or may have an effect on plants other than nutrients and organic matter. These minor factors are not yet fully understood, nor can their production be controlled to the extent we would like. Until then, it may be advisable to leave the door open to specific measures.
f) Micro-organisms in the Compost


The main job of transforming raw materials into ripened compost is accomplished by myriads of bacteria, fungi, actinomycetes, yeasts, algae and the like. The occurrence of various species varies in the course of time. 

For practical composting, one has to remember that two main groups of micro-organisms exist. Aerobic organisms depend on air for their activity, anaerobic ones do not. Composting is  strictly aerobic fermentation. Anaerobic composting, without strict surveillance, will cause nitrogen losses, obnoxious odors, fly problems and even produce growth-delaying substances. Aerobic fermentation produces all the beneficial effects on plants and soil which good compost has. That is why controlled aerobic fermentation is the main objective of composting making in Matrimandir Gardens. 
g) Self-Sanitation


This is the  huge challenge in compost techniques in Matrimandir Gardens. Only a few spore-forming bacteria like Clostridium tetani, Bac. Anthracis and some other have their natural habitat in the soil. All other micro-organisms occurring in soils and composts are not harmful to man.

Pathogenic germs which may be present in village compost will die in composts from high temperature and the competition and antibiotic effects of other micro-organisms like Bacillus subtilis. In less than an hour’s time and at a temperature of 160°F (71°C) or over, the following micro-organisms will die: poliomyelitis and hepatitis viruses, Micrococcus aureus and Streptococcus spc.; Brucella abortus, and Salmonella spc.; the eggs of Entamoiba hystolitica cysts. 

However, composts which contains much soil or are made from leaves, weeds, and similar materials will not reach very high temperatures. According to Knoll (4), antibiotic and other antagonistic effects of the aerobic microflora will make a compost sanitary-safe within 2-3 weeks. 
h) How Much to Apply


In Matrimandir Gardens, one will usually work compost into the surface layer, which is 2-4’’ top layer, or put it into the row for seeding, or in the hole for planting, or for soil treatment in sick trees. 

An old rule suggests that good compost can be applied at any time on any crop and in any amount. Manure composts should be applied in amounts of 6-15 tons/acre. If the soil has to be rebuilt, one will supply as much compost as one can afford. This figures apply for composts with 55-75% moisture content and applied at 1-4 years intervals.
2. Garden Mix Compost


If was noted and confirmed by lab analysis the presence of pathogenic bacteria in the final mixture of Matrimandir Compost. Several hundred pathogens could be disseminated by the use of green waste composts. In practice the risk is probably low and can be restricted to a few organisms which have a low infectious dose or may ‘regrow’ in the finished product. This may include salmonellas and E. coli. 


Also was noticed that temperatures in the Manure Compost are not controlled and registered and there is no indication of self-sanitation on these composts. 


Based on the mentioned above (1e and 1g) was initiated a new technique of Garden Mix Compost consisting in spraying the village compost and/or the mixture with Effective Micro-organisms and an appropriate amount of non or de chlorinated water, piled into windrows and covered with polytarps weighed down with bricks. 


Results of the above operation can observed on Table 1 as 10 and 11. Broadly speaking the inoculants contain combinations of aerobic and anaerobic bacteria, special fungi and yeasts. The composting process is more accurately described as a fermentative process. Specific microbes are included that actively breakdown difficult pathogens and products that might challenge a conventional aerobic composting process. Within certain limits, the specific balance of carbon to nitrogen in the feedstock is not vital to the composting process because the inoculants contain both carbon fixing and nitrogen fixing bacteria.


The covered piles are left for two to four weeks. During the first day or two the temperature climbs to around 65 - 70°C as a flush of aerobic activity take place. By the end of the first week the temperature stabilizes at around 50 – 55°C. This early aerobic flush of activity provides the first of two opportunities for pasteurisation. According to the standards, compost must reach and hold a temperature of 55°C for three days to achieved pasteurisation requirements. If the expected temperatures are achieved throughout the pile, the Matrimandir Gardens composting process exceeds the pasteurisation requirements outlined in the standard.


In association with the stabilisation of temperature around 55°C,the ph level drops as the fermentative bacteria colonise the piles. The piles should remain quite wet, and the colour quickly changes to a uniform black colour. Additionally, ray fungi and actinomycetes quickly start to infiltrate the piles and can be observed as grey filaments or powdery flakes. If these grey powdery flakes and filaments are predominating, it can be an indication that the pile is too dry, so check moisture levels and apply de or non chlorinated water as required. Moisture levels during the fermentation process should fall no lower than 30%.


After 2 – 4 weeks, the piles are uncovered, and spreaded. Smaller pieces of contamination, become easier to see as the compost has taken on a uniform texture and dark colour.

The compost is then mixed, resprayed, re-piled, recovered and left for another 1 to 2 week period. A similar early spike in temperature (around 65 – 70°C) followed by a longer period at around 50- 55 °C and an associated ph level of 3.5 – 4.5 can be expected during the second fermentation stage. This provides the second opportunity for pasteurisation and ensures material that was previously on the outside of the pile has been reincorporated and processed.


The compost is ready when the moisture level has dropped to 23%. At this stage, the ph has returned to neutral. The end product is predominantly “chocolate brownie” in nature with some

longer coarser but significantly softened particulate. It is usually too fine or soft to put through a shredder or grinder but is suitable for a screening process. Larger particles that are screened from the compost can either be reprocessed into the next compost batch or stockpiled until a shredder or grinder becomes available. Any last remaining physical contaminants should be removed prior to screening or final processing.


Once the pile has reached a moisture level of 23%, it should be re-piled and covered with tarpaulins again until used. This will maintain the correct moisture level and prevent rain from leaching nutrients from the piles.


The material cost for inoculation with benefit micro-organisms is INR 5.0/ton of material to be treated.
3. Vermicompost 
An interesting fact is that it was Charles Darwin who was one of the first persons who noted the importance of earthworms, more than a century ago. These "creepy-crawly" creatures are the most useful gardeners. They break down dead plant material and other organic wastes, recycle the nutrients, and turn over the soil.


Vermicomposting is a simple biotechnological process of composting, in which certain species of earthworms are used to enhance the process of waste conversion and produce a better end product.Containing water-soluble nutrients and bacteria, vermicompost is an excellent, nutrient-rich organic manure and soil conditioner. The process of producing vermicompost is called vermicomposting.

It is a mesophilic process, utilizing microorganisms and earthworms that are active at 10-32°C (not ambient temperature but temperature within the pile of moist organic material). The process is faster than composting; because the material passes through the earthworm gut, a significant but not yet fully understood transformation takes place, whereby the resulting earthworm castings (worm manure) are rich in microbial activity and plant growth regulators, and fortified with pest repellence attributes as well ! 

Organic wastes can be broken down and fragmented rapidly by earthworms, resulting in a stable nontoxic material with good structure, which has a potentially high economic value and also act as soil conditioner for plant growth. 

· Vermicompost supplies a suitable mineral balance, improves nutrient availability . 

· Vermicomposting involves great reduction in populations of pathogenic microorganisms, thus not differing from composting from this point of view. 

The Vermicompost manufactured in Matrimandir is not rich in microbial life and lack in nutrients that are necessary in the soil and into plant-available forms. What could we are losing with the low quality of the Vermicompost? Here is the list.

· Source of Plant Nutrients to the SOIL 

· Improves its physical structure.

· Enriches soil with micro-organisms (adding enzymes such as phosphatase and cellulase) 

· Microbial activity in worm castings is 10 to 20 times higher than in the soil and organic matter that the worm ingests.

· Attracts deep-burrowing earthworms already present in the soil 

· Improves water holding capacity.

· Improving Plant growth 

· Vermicompost plays a major role in improving growth and yield of flower

· Enhances germination, and plant growth

· Improves root growth and structure (rhizosphere) 

· Enriches soil with micro-organisms (adding plant hormones such as auxins and gibberellic acid) 

· Eco-Friendly Environmental factors 

· Good quality organic soil additives enhances the water holding capacity and nutrient supplying capacity of soil and also the development of resistance in plants to pests and diseases, thereby providing a sustainable environment in the soil

· Create no pollution, as valuable raw materials enhance soil health
The reasons for low quality Vermicompost in Matrimandir Gardens are most probably centered in the follow:

· Compost worms do best under moist conditions, but are very sensitive to elevated carbon dioxide levels. Suspending the worm bed to promote aeration through the medium, improves both temperature and gas control. The best rations for worms are simple organic carbon compounds, with low levels of ammonia nitrogen. Pre-composting material before feeding to worms reduces the ammonia toxicity, but also reduces the amount of simple organic carbon compounds. Using the material directly, if necessary adding clay minerals to reduce the ammonium concentration, conserves the organic carbon and avoids double handling!
· Vermicompost quality is controlled by the quality of the feed.
· Fresh vermicompost has a very high water holding capacity. However if you let it dry to about 60% wet weight, it will not readily re-wet! Once dried, seedlings grown in such mixes can suffer drought after planting out, even if they are well watered.

· Maintaining as uniform a feed as possible, and maintaining as uniform a population of worms as possible is the only way to standardise the properties of a vermicompost.

· Worms are animals, and like other intensive livestock operations their environmental conditions and feed rations must be managed to maximise worm production. Compost worms cannot tolerate temperatures in excess of 25o C, and as a consequence the microbial processes are not the same as conventional composting (optimal temperature range 45-65oC).
4. Compost techniques including Pseudomonas fluorescens

Pseudomonas fluorescens is a common Gram-negative, rod-shaped bacterium.(5). P. fluorescens present biocontrol properties, protecting the roots of some plant species against parasitic fungi such as Fusarium or Pythium, as well as some phytophagous nematodes.(6). It is not clear exactly how the plant growth-promoting properties of P. fluorescens are achieved; theories include:

· the bacteria might induce systemic resistance in the host plant, so it can better resist attack by a true pathogen

· the bacteria might outcompete other (pathogenic) soil microbes, e.g., by siderophores, giving a competitive advantage at scavenging for iron

· the bacteria might produce compounds antagonistic to other soil microbes, such as phenazine-type antibiotics or hydrogen cyanide.

The crossandra plants in Consciousness garden were dying gradually. Scientist from Krishi Vigyan Kendras in Pondicherry suggested the application of P. fluorescens. The preliminary results have been satisfactory but observation should be kept. Is pending lab results from Tamil Nadu Agriculture University in Coimbatore for soil analysis of soil pathogens in soil sample taken from Light garden in Matrimandir Gardens.
5. Liquid Fertlisers

Liquid fertilizers are used in Indian agriculture as both a replacement and a supplement for solids; and for their unique capacity to provide nutrients quickly and effectively.  However, very little information is available, that demonstrates the unique value of liquid fertilizers and the role they play in providing a balanced nutrient supply.

Tukey and Wittwer (1956) first proved conclusively that foliar feeding of plant nutrients really works.  Researching possible peaceful uses of atomic energy in agriculture, they used radioactive phosphorus and radio-potassium to spray plants, then measured with a Geiger counter the absorption, movement, and utilization of these and other nutrients within plants and found plant nutrients moved at the rate of about one foot per hour to all parts of the plants.  Comparing efficiency of plant use of foliar-fed nutrients versus soil-applied nutrients near roots, they found foliar feeding provided about 95% efficiency of use compared to about 10% of use from soil applications.  Likewise, speed of absorption and use by foliar applications was immediate, whereas from soil applications absorption and plant use were both very slow, thus providing a major benefit of foliar feeding where a specific plant nutrient deficiency may exist, be it a major or minor nutrient.

In fact, foliar fertilization does not totally replace soil applied fertilizer but it does increase the uptake and hence the efficiency of the nutrients applied to the soil. This application technique is especially useful for micronutrients, but can also be used for major nutrients like N, P, and K, basically because the amount applied at any time is small and thus it requires several applications to meet the needs of a crop. The increased efficiency reduces the need for soil applied fertilizer, reduces leaching and run off of nutrients, reducing the impact on the environment of fertilizer salts (7).

Loss pathways for foliar-applied nutrients are few, but they are many with soil applications.  Foliar-applied nutrients have the benefit of being 4 to 30 times more efficient and there is no risk of groundwater contamination.  If foliar feeding is done correctly, visual results may be seen within 48 hours(8).   

· PANCHAGAVYA

Panchagavya, a vrkshayurvedic (vrksha: plant; ayurvedic: alternate system of 
medicine) foliar spray is a combination of five products obtained from the cow.  In 
Sanskrit, Panchagavya means the blend of five products obtained from cow.  All these 
five products are individually called ‘Gavya’ and collectively termed as ‘
Panchagavya’.  These are cowdung, cow’s urine, cow’s milk, curd and ghee (melted 
butter).  


Panchagavya had reverence in the scripts of Vedas (divine scripts of Indian wisdom) 
and Vrkshayurveda.  The texts on Vrkshayurveda are systematizations of the practices 
the farmers followed at field level, placed in a theoretical framework and it defined 
certain plant growth stimulants; among them Panchagavya was an important one that 
enhanced the biological efficiency of crop plants and the quality of fruits and 
vegetables.  Panchagavya is extensively used in traditional 
medicine. It has a 
significant role in providing resistance to disease, control of pests 
and increasing the 
overall yield(9).

Preparation:



5KG:

Fresh cow dung 



3LIT:

Cow’s urine



2LIT:

Cow’s milk



2LIT:               Cow's curd 


100gms:
yeast + 100 grams of jaggery in 2 liters of water


500gms:
Cow’s ghee



500gms:
 Jaggery diluted in 3 litres of water 


12 Nos:
Bananas 



Process:

1. Cow dung & ghee are mixed well in plastic container and covered with a lid for 3 days. Mixture should be stirred well morning & evening for all three days 

2. On 4th day, add all other ingredients and stirring continues for 15th days: Morning & Evening.
3. Ready for use on 19th day. 


How To Use:



Filter for spray or with irrigation.



Dosage



AS FOLIAR SPRAY:  3% or 3 liters in 100 liters water/acre. For best results we 


spray during ascending period of moon.  



SOIL APPLICATION: 20 LITRES/ ACRE  mixed with irrigation water. For best 


results we spray during descending period of moon


Shelf Life: 


6 Months 

· VERMIWASH
The need to revive soil fertility with the hope of improving soil quality has compelled rethinking on the application of organic inputs in agricultural ecosystems.  Though several organic fertilizers in the form of farmyard manure, compost (NADEP and Indore), vermicompost, biodynamic inputs, pressmud (waste from sugar industry), coir-pith compost, poultry manure and the like have been applied, the need for liquid fertilizers has evoked the production of several such materials to serve as foliar sprays.

Vermiwash is one such foliar spray, which is economical and could easily be prepared by the farmer in his own field for application to any plant to achieve better productivity. Vermiwash is a liquid fertilizer produced by the action of earthworms, contains soluble plant nutrients, some organic acids, mucus, excretory products and microbes along with major micro and macro nutrients of the soil, that has proved to be effective, both as a biological fertilizer (as a foliar spray) as well as a pest repellent. The nutrients in vermiwash are in a readily available form. The coelomic fluid, nitrogenous excreta and castings of earthworms synergize with each other enabling uptake of these available nutrients by plants in a profusely rapid manner.   Vermiwash, if collected properly is a clear and transparent pale yellow colored liquid (10).

Because of the action of worms all over the layers of the soil, castings and burrows 

are formed.  As water passes through these layers it gets mixed with earthworm 


excreta, mucus secretions and soil ingredients, the filtered water is collected as 


vermiwash.  The gradual spray of water on the column of soil washing through the 

drilospheres consisting of native soil inoculated with local varieties of epigeic and 

anecic earthworms yields vermiwash of a quality to be used as a fertilizer.  


Earthworms interact with the soils and organic material by consuming large quantities 

of surface litter and organic material.  Much of the organic 
material is ingested, 


macerated and excreted.  Moreover earthworms contribute several 
nutrients in the 

form of nitrogenous products either through their nephridial excretions or 
through 

their body secretions.  As most of these components are either water-soluble or can 

be suspended in water, these are drained in the percolating water(11).


Karuna et al., (12) have shown that vermiwash as foliar spray is effective in 



inducing vegetative growth like number of suckers, length and breadth of leaves and 

length of the petiole and also initiated early flowering in Anthurium andreanum.    

CONCLUSIONS AND GAPS IN RESEARCH
· A large number of pathogenic viruses, bacteria, protozoa and parasites may gain access to waste materials including those destined for composting. Most pathogens are efficiently removed during the inoculation of the compost by micro-organisms allowing the piles develop temperature above 55°C for 3 days at least. 
· Lack of temperature and moisture gauges on site, did not allow to bring more clarity in the different compost techniques. Is highly advised to have a record of these parameters by the compost-site supervisor. The objective of this work is to control the pausterisation of the compost piles and avoiding recurring pathogens that will bring diseases to the plants into the gardens.
· Goat dung fermented has been discontinued due to its low ammoniacal content. 

· Matrimandir Gardens production of Vermiwash is not taken in account for garden application. Unlikely, the workers in Vermicompost bins take it and put again in the bins damaging the quality of the Vermicompost and the earthworms capacity of producing cast, due to the high pH characteristic of the Vermiwash. Is highly advisable to collect it and use as foliar spray for the gardens in monthly basis. It helps to correct low pH in the soil and contribute with Potassium.

·  Unfortunately was not enough time to receive the soil analysis results from Tamil Nadu Agriculture University in Coimbatore. Basically, we are looking for soil diseases like Fusarium, nematodes, etc; that are suspiciously observed in some gardens like Light and Unity Garden. This piece of information is very important to add to the future of the Matrimandir Gardens due to the past large use of untreated village compost.
Compost is the end product of a complex feeding pattern involving hundreds of different organisms, including bacteria, fungi, worms, and insect. What remains after these organisms break down organic materials is the rich, earthy substance Matrimandir Gardens will love(13).  
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MM Compost

		

		PARAMETER		CONSCIO           USNESS		GRASS                       FERMENTED		VILLAGE		AURO CULTURE		MM		VERMI               COMPOST		VC+PSEU                     +PROB		CD+PSEUD                            +CF		MIXTURE  UNTREATED		MIXTURE TREATED		TOP          SOIL

		Moisture %		23		52		36		68		32		32		37		68		18		22.2		7

		pH (at 25º C)		7.2		6.8		7.0		6.5		7.9		6.6		6.8		7.0		7.1		6.7		7.0

		EC (at 25º C) μS/cm		446		86		184		333		33		760		750		640		110		186		241

		Organic Matter  %		18		64		21		23		46		18		15		52		13		5		1

		Organic Carbon(as C) %		36		32		42		11		23		9		8		26		7		3		0.4

		C: N Ratio		20:1		20:1		26:1		10:1		21:1		9:1		9:1		34:1		16:1		20:1		13:1

		Water holding                             capacity %		80		-		70		50		75		80		75		85		65		40		45

		Available Nitrogen,                              (as N) %		0.07		0.22		0.10				0.05		0.08		0.08		0.04		0.06				0.02

		Total Nitrogen (as N) %		1.80		1.65		1.60		1.12		1.10		0.97		0.83		0.77		0.41		0.21		0.03

		Available Phosphorous,                     (as P) %		0.019		0.010		0.016				0.006		0.006		0.006		0.004		0.013				0.002

		Total Phosphorous,                                  as P %		0.67		0.12		0.49		0.32				0.17		0.096		0.17		0.057		0.18		0.013

		Available  Potassium,                              (as K) %		0.055		0.079		0.031				0.027		0.043		0.046		0.029		0.028				0.011

		Total Potassium,                        as K %		1.39		1.14		1.13		1.37				0.46		0.39		0.51		0.49		0.68		0.063

		E. Coli  MPN/g		11× 105		11 × 104		11× 104				11 × 104		11× 104		46 × 103		24 × 103		21 × 103		40 × 103		15 × 103		700

		Salmonella and Shigella                             Pre/Abs in 25g.		Present		Present		Present				Absent		Present		Present		Present		Present		Present		Absent		Present

		Total Bacterial Count                               CFU/g				25 × 105				28 × 105						86 × 105		32 × 105		14 × 105				23 × 105

		MATRIMANDIR LIQUID FERTILIZERS ANALYSIS IN JULY 2011

		PARAMETER		PANCHA  KAVYA		VERMI WASH		COW DUNG SLURRY		EM ACTIVATED		GOAT  DUNG FERMENT

		pH (at 25º C)		5.6		9.2		7.0		3.2		6.7

		EC (at 25º C) μS/cm		6100		2920		2000		449		1620

		Organic Matter  %		4.60		0.50		0.84				0.72

		Organic Carbon(as C) %		2.30		0.25		0.42				0.36

		C: N Ratio		9:1		31:1		12:1				23:1

		Ammoniacal Nitrogen (as NH4)  mg/l		2493		5		129		124		99

		Total Nitrogen (as N) mg/l		2705		79		353		174		157

		Total Phosphorous,                                  as P mg/l		436		36		72		33		33

		Total Potassium,                        as K mg/l		4590		1161		585		308		268

		Total Calcium (as Ca) mg/l		320		40		60		142		48

		Total Magnesium (as Mg)  mg/l		10		17		8		47		10

		Total Sulphur (as S) mg/l		3		99		2		60		30
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		PARAMETER \ FERTILISER		PANCH GAVYA		VERMI WASH		COW DUNG SLURRY		EM ACTIVATED		GOAT  DUNG FERMENTED

		pH (at 25º C)		5.6		9.2		7.0		3.2		6.7

		EC (at 25º C) μS/cm		6100		2920		2000		449		1620

		Organic Matter  %		4.60		0.50		0.84				0.72

		Organic Carbon(as C) %		2.30		0.25		0.42				0.36

		C: N Ratio		9:1		31:1		12:1				23:1

		Ammoniacal Nitrogen (as NH4)  mg/l		2493		5		129		124		99

		Total Nitrogen (as N) mg/l		2705		79		353		174		157

		Total Phosphorous, as P mg/l		436		36		72		33		33

		Total Potassium, as K mg/l		4590		1161		585		308		268

		Total Calcium (as Ca) mg/l		320		40		60		142		48

		Total Magnesium (as Mg)  mg/l		10		17		8		47		10

		Total Sulphur (as S) mg/l		3		99		2		60		30
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														MATRIMANDIR COMPOST ANALYSIS IN MAY 2011

		PARAMETER		CONSCIO           USNESS		GRASS                       FERMENTED		VILLAGE		KODAI     KANAL		AURO CULTURE		MM		VERMI               COMPOST		VC+PSEU                     +PROB		CD+PSEUD                            +CF		MIXTURE  UNTREATED		MIXTURE TREATED		TOP          SOIL		GOOD                                      COMPOST STANDARDS		GOOD               VERMICOMPOST STANDARDS		NEEM CAKE		BONE MEAL

		Moisture %		23		52		36				68		32		32		37		68		18		22.2		7		Max. 25						4.0 - 7.0

		pH (at 25º C)		7.2		6.8		7.0		7.2		6.5		7.9		6.6		6.8		7.0		7.1		6.7		7.0		6.5 - 7.5		7.5 - 8.5

		EC (at 25º C) μS/cm		446		86		184		3190		333		33		760		750		640		110		186		241		Harmless < 1000		Harmless < 1000

		Organic Matter  %		18		64		21				23		46		18		15		52		13		5		1		25 - 50		25 - 50

		Organic Carbon(as C) %		36		32		42		17		11		23		9		8		26		7		3		0.4		Min. 20		Min. 20

		C: N Ratio		20:1		20:1		26:1		13:1		10:1		21:1		9:1		9:1		34:1		16:1		20:1		13:1		< 20		< 20

		Water holding                             capacity %		80		-		70				50		75		80		75		85		65		40		45		> 60		> 60

		Available Nitrogen,                              (as N) %		0.07		0.22		0.10						0.05		0.08		0.08		0.04		0.06				0.02				0.08 - 0.10

		Total Nitrogen (as N) %		1.80		1.65		1.60		1.30		1.12		1.10		0.97		0.83		0.77		0.41		0.21		0.03		1.0 - 2.0		1.0 - 2.0		2.0 - 5.0		2.0 - 4.0

		Available Phosphorous,                     (as P) %		0.019		0.010		0.016						0.006		0.006		0.006		0.004		0.013				0.002				0.03 - 0.20

		Total Phosphorous,                                  as P %		0.67		0.12		0.49		0.22		0.32				0.17		0.096		0.17		0.057		0.18		0.013		0.75 - 1.5		0.75 - 1.5		0.8 - 1.0		6.0 - 24.0

		Available  Potassium,                              (as K) %		0.055		0.079		0.031						0.027		0.043		0.046		0.029		0.028				0.011				0.20 - 0.50

		Total Potassium,                        as K %		1.39		1.14		1.13		0.67		1.37				0.46		0.39		0.51		0.49		0.68		0.063		1.0 - 3.0		3.0 - 7.0		1.0 - 2.0		0

		E. Coli  MPN/g																								700

		Salmonella and Shigella                             Pre/Abs in 25g.		Present		Present		Present				Absent		Present		Present		Present		Present		Present		Absent		Present		Absent		Absent		Absent		Absent

		Total Bacterial Count                               CFU/g

		MATRIMANDIR LIQUID FERTILIZERS ANALYSIS IN JULY 2011

		PARAMETER		PANCH  GAVYA		VERMI WASH		COW DUNG SLURRY		EM ACTIVATED		GOAT  DUNG FERMENT

		pH (at 25º C)		5.6		9.2		7.0		3.2		6.7

		EC (at 25º C) μS/cm		6100		2920		2000		449		1620

		Organic Matter  %		4.60		0.50		0.84				0.72

		Organic Carbon(as C) %		2.30		0.25		0.42				0.36

		C: N Ratio		9:1		31:1		12:1				23:1

				2493		5		129		124		99

		Total Nitrogen (as N) mg/l		2705		79		353		174		157

		Total Phosphorous,                                  as P mg/l		436		36		72		33		33

		Total Potassium,                        as K mg/l		4590		1161		585		308		268

		Total Calcium (as Ca) mg/l		320		40		60		142		48

		Total Magnesium (as Mg)  mg/l		10		17		8		47		10

		Total Sulphur (as S) mg/l		3		99		2		60		30
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														MATRIMANDIR COMPOST ANALYSIS IN MAY 2011

		PARAMETER		CONSCIO           USNESS		GRASS                       FERMENTED		VILLAGE		KODAI     KANAL		AURO CULTURE		MM		VERMI               COMPOST		VC+PSEU                     +PROB		CD+PSEUD                            +CF		MIXTURE  UNTREATED		MIXTURE TREATED		TOP          SOIL		GOOD                                      COMPOST STANDARDS		GOOD               VERMICOMPOST STANDARDS		NEEM CAKE		BONE MEAL

		Moisture %		23		52		36				68		32		32		37		68		18		22.2		7		Max. 25						4.0 - 7.0

		pH (at 25º C)		7.2		6.8		7.0		7.2		6.5		7.9		6.6		6.8		7.0		7.1		6.7		7.0		6.5 - 7.5		7.5 - 8.5

		EC (at 25º C) μS/cm		446		86		184		3190		333		33		760		750		640		110		186		241		Harmless < 1000		Harmless < 1000

		Organic Matter  %		18		64		21				23		46		18		15		52		13		5		1		25 - 50		25 - 50

		Organic Carbon(as C) %		36		32		42		17		11		23		9		8		26		7		3		0.4		Min. 20		Min. 20

		C: N Ratio		20:1		20:1		26:1		13:1		10:1		21:1		9:1		9:1		34:1		16:1		20:1		13:1		< 20		< 20

		Water holding                             capacity %		80		-		70				50		75		80		75		85		65		40		45		> 60		> 60

		Available Nitrogen,                              (as N) %		0.07		0.22		0.10						0.05		0.08		0.08		0.04		0.06				0.02				0.08 - 0.10

		Total Nitrogen (as N) %		1.80		1.65		1.60		1.30		1.12		1.10		0.97		0.83		0.77		0.41		0.21		0.03		1.0 - 2.0		1.0 - 2.0		2.0 - 5.0		2.0 - 4.0

		Available Phosphorous,                     (as P) %		0.019		0.010		0.016						0.006		0.006		0.006		0.004		0.013				0.002				0.03 - 0.20

		Total Phosphorous,                                  as P %		0.67		0.12		0.49		0.22		0.32				0.17		0.096		0.17		0.057		0.18		0.013		0.75 - 1.5		0.75 - 1.5		0.8 - 1.0		6.0 - 24.0

		Available  Potassium,                              (as K) %		0.055		0.079		0.031						0.027		0.043		0.046		0.029		0.028				0.011				0.20 - 0.50

		Total Potassium,                        as K %		1.39		1.14		1.13		0.67		1.37				0.46		0.39		0.51		0.49		0.68		0.063		1.0 - 3.0		3.0 - 7.0		1.0 - 2.0		0

		E. Coli  MPN/g																								700

		Salmonella and Shigella                             Pre/Abs in 25g.		Present		Present		Present				Absent		Present		Present		Present		Present		Present		Absent		Present		Absent		Absent		Absent		Absent

		Total Bacterial Count                               CFU/g

		MATRIMANDIR LIQUID FERTILIZERS ANALYSIS IN JULY 2011

		PARAMETER		PANCH  GAVYA		VERMI WASH		COW DUNG SLURRY		EM ACTIVATED		GOAT  DUNG FERMENT

		pH (at 25º C)		5.6		9.2		7.0		3.2		6.7

		EC (at 25º C) μS/cm		6100		2920		2000		449		1620

		Organic Matter  %		4.60		0.50		0.84				0.72

		Organic Carbon(as C) %		2.30		0.25		0.42				0.36

		C: N Ratio		9:1		31:1		12:1				23:1

				2493		5		129		124		99

		Total Nitrogen (as N) mg/l		2705		79		353		174		157

		Total Phosphorous,                                  as P mg/l		436		36		72		33		33

		Total Potassium,                        as K mg/l		4590		1161		585		308		268

		Total Calcium (as Ca) mg/l		320		40		60		142		48

		Total Magnesium (as Mg)  mg/l		10		17		8		47		10

		Total Sulphur (as S) mg/l		3		99		2		60		30
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		PARAMETER		CONSCIO           USNESS		GRASS                       FERMENTED		VILLAGE		AURO CULTURE		MM		VERMI               COMPOST		VC+PSEU                     +PROB		CD+PSEUD                            +CF		MIXTURE  UNTREATED		MIXTURE TREATED		TOP          SOIL

		Moisture %		23		52		36		68		32		32		37		68		18		22.2		7

		pH (at 25º C)		7.2		6.8		7.0		6.5		7.9		6.6		6.8		7.0		7.1		6.7		7.0

		EC (at 25º C) μS/cm		446		86		184		333		33		760		750		640		110		186		241

		Organic Matter  %		18		64		21		23		46		18		15		52		13		5		1

		Organic Carbon(as C) %		36		32		42		11		23		9		8		26		7		3		0.4

		C: N Ratio		20:1		20:1		26:1		10:1		21:1		9:1		9:1		34:1		16:1		20:1		13:1

		Water holding                             capacity %		80		-		70		50		75		80		75		85		65		40		45

		Available Nitrogen,                              (as N) %		0.07		0.22		0.10				0.05		0.08		0.08		0.04		0.06				0.02

		Total Nitrogen (as N) %		1.80		1.65		1.60		1.12		1.10		0.97		0.83		0.77		0.41		0.21		0.03

		Available Phosphorous,                     (as P) %		0.019		0.010		0.016				0.006		0.006		0.006		0.004		0.013				0.002

		Total Phosphorous,                                  as P %		0.67		0.12		0.49		0.32				0.17		0.096		0.17		0.057		0.18		0.013

		Available  Potassium,                              (as K) %		0.055		0.079		0.031				0.027		0.043		0.046		0.029		0.028				0.011

		Total Potassium,                        as K %		1.39		1.14		1.13		1.37				0.46		0.39		0.51		0.49		0.68		0.063

		E. Coli  MPN/g																								700

		Salmonella and Shigella                             Pre/Abs in 25g.		Present		Present		Present				Absent		Present		Present		Present		Present		Present		Absent		Present

		Total Bacterial Count                               CFU/g

		MATRIMANDIR LIQUID FERTILIZERS ANALYSIS IN JULY 2011

		PARAMETER		PANCHA  KAVYA		VERMI WASH		COW DUNG SLURRY		EM ACTIVATED		GOAT  DUNG FERMENT

		pH (at 25º C)		5.6		9.2		7.0		3.2		6.7

		EC (at 25º C) μS/cm		6100		2920		2000		449		1620

		Organic Matter  %		4.60		0.50		0.84				0.72

		Organic Carbon(as C) %		2.30		0.25		0.42				0.36

		C: N Ratio		9:1		31:1		12:1				23:1

				2493		5		129		124		99

		Total Nitrogen (as N) mg/l		2705		79		353		174		157

		Total Phosphorous,                                  as P mg/l		436		36		72		33		33

		Total Potassium,                        as K mg/l		4590		1161		585		308		268

		Total Calcium (as Ca) mg/l		320		40		60		142		48

		Total Magnesium (as Mg)  mg/l		10		17		8		47		10

		Total Sulphur (as S) mg/l		3		99		2		60		30
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Total Potasium % (as K)

Potasium %




Sheet1

		COMPOST \ PARAMETER 		1		2		3		4		5		6		7		8		9		10		11		12		A		B		C		D

		Moisture %		23		52		36				68		32		32		37		68		18		22.2		7		Max. 25						4.0 - 7.0

		pH (at 25º C)		7.2		6.8		7.0		7.2		6.5		7.9		6.6		6.8		7.0		7.1		6.7		7.0		6.5 - 7.5		7.5 - 8.5

		EC (at 25º C) μS/cm		446		86		184		3190		333		33		760		750		640		110		186		241		Harmless < 1000		Harmless < 1000

		Organic Matter  %		18		64		21				23		46		18		15		52		13		5		1		25 - 50		25 - 50

		Organic Carbon(as C) %		36		32		42		17		11		23		9		8		26		7		3		0.4		Min. 20		Min. 20

		C: N Ratio		20:1		20:1		26:1		13:1		10:1		21:1		9:1		9:1		34:1		16:1		20:1		13:1		< 20		< 20

		Water holding                             capacity %		80		-		70				50		75		80		75		85		65		40		45		> 60		> 60

		Total Nitrogen (as N) %		1.80		1.65		1.60		1.30		1.12		1.10		0.97		0.83		0.77		0.41		0.21		0.03		1.0 - 2.0		1.0 - 2.0		2.0 - 5.0		2.0 - 4.0

		Total Phosphorous, as P %		0.67		0.12		0.49		0.22		0.32				0.17		0.096		0.17		0.057		0.18		0.013		0.75 - 1.5		0.75 - 1.5		0.8 - 1.0		6.0 - 24.0

		Total Potassium,                        as K %		1.39		1.14		1.13		0.67		1.37				0.46		0.39		0.51		0.49		0.68		0.063		1.0 - 3.0		3.0 - 7.0		1.0 - 2.0		0

		E. Coli  MPN/g		11× 105		11 × 104		11× 104				11 × 104		11× 104		46 × 103		24 × 103		21 × 103		40 × 103		15 × 103		700		1 × 103		1 × 103

		Salmonella and Shigella                             Pre/Abs in 25g.		Present		Present		Present				Absent		Present		Present		Present		Present		Present		Absent		Present		Absent		Absent		Absent		Absent














