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Abstract 
 
Most cultivable lands today, do not possess sustained fertility, the 
reason being human encroachment. The use of modern day chemical 
fertilizers and pesticides has resulted in the degradation of the health of 
the soil. This has led to inevitable variations in temperature and pH 
values of the soil, decreasing the yield. The need to improve fertility 
with the available cultivable lands is necessary. To achieve this, certain 
organic methods are to be followed in order to attain sustained fertility 
of the soil which can help us in the long run. One such method is 
ORGANIC FARMING WITH WORMS. This organic, natural 
approach to improve the fertility of the soil is not something new to the 
world of farming. This ancient, time tested methodology has its own 
significance in improving the fertility. Specific species of earthworms 
such as EARTH BURROWING WORMS has been made use of in this 
type of methodology. By comparing the yield obtained with and 
without using deep burrowing worms, the significance of sustainable 
farming is reinforced. 
 
Index Terms: Organic, Sustainable Farming, Permaculture, 
Vermiculture, Mulching. 
 

1. Introduction 
Organic farming is the practice that relies more on using sustainable methods to 
cultivate crops rather than introducing chemicals that do not belong to the natural eco 
system. 

To increase the yield and fertility of the soil, methods such as Vermiculture, Mulch 
farming, Crop rotation and similar practices are used for sustainable agriculture. 
Vermiculture is a practice in which the general population of earth worms are 
increased in the soil by creating suitable conditions for them thereby increasing the 
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fertility and yield of the soil. Mulch farming is yet another practice that involves the 
use of different mulches of organic or inorganic nature to cover the surface of the soil 
to help in moisture retention and prevention of weeds. Crop rotation involves the 
cultivation of different kinds of crops such as legumes in one cycle and cereals in 
another for natural Nitrogen fixing in the soil. 

To highlight the benefits of sustainable agriculture, a specific land area has been 
chosen and divided into two parts. One half of the land had been used to implement 
organic farming using deep burrowing earth worms whereas the other half was 
cultivated using conventional organic farming methods. The growth rate and yield over 
a period of time had been observed and conclusions have been drawn. 

The cost to benefit ratio in sustainable agriculture is considerably higher in 
sustainable agriculture methods as the capital required is minimal (only the cost of 
seeds) whereas prevalent farming practices involve the costs of fertilizers and 
pesticides as well thereby reducing the profit to capital ratio. Another disadvantage of 
present day farming is undue introduction of chemicals to the human system which had 
severe physiological and psychological impacts. Hence the scope of this sustainable 
practice is the need for the day. 

 
2. Literature Survey 
The basic needs of earthworm habitation has to be met so as to harness the benefits of 
profitable vermicompost . As a route to inducing earthworms 'earthworm food' [1] may 
be used to provide fodder for the crawlers. 

Vermicomposting is an effective tool in solid waste management. 
Vermitechnology, which is an integrated operation and quality assurance process 
focuses on product quality and public health by sludge processing and ground water 
recharging methods using earthworms [2]. 

Circular metabolism and sustainability cycle of human society [3] plays an 
important role in maintaining the balance of our eco system. This can be maintained by 
reviving the permaculture. 

Earthworm distribution is based on different factors [4] such as physico chemical, 
food availability and reproductive ability of earthworms. 

Mulch[5] reflects a lot of the sun that otherwise beats down on the soil. This keeps 
the soil cooler and helps prevent evaporation. This is especially important in hot, dry 
climates. Also, by slowing down rainwater run-off, mulch increases the amount of 
water that soaks into the soil. 

Organic mulches[6] come under different categories such as bark, municipal tree 
waste, cocoa bean hulls and grass clippings. 

Plastic Mulching[7] is mostly used for large scale farming. It has wide applications 
that include moisture conservation in rainfed areas, reduction of irrigation frequency 
and water saving in irrigated areas, soil temperature moderation in greenhouse 
cultivation and soil solarisation for control of soil borne diseases. 

Pesticides[8] apart from decreasing yield also render the land useless after certain 
period of time. Evaluation of landscape structures and statistics reveal that pesticides 
are not consistent with long time applications. 
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3. Background Study 
Implementation of the sustainable agriculture requires understanding of the various 
prerequisites pertaining to the geographical location. The place of implementation 
Ettimadai, Coimbatore is a rain shadow region adjoining the Western Ghats. The soil is 
of red loamy type and is generally suitable for all vegetable and legume types. 

The climate in Ettimadai is tropical and the average annual temperature is 27 
degree Celsius. The average annual rainfall is 809mm. Provision for grey water is 
available in the cultivation region at low energy intensity. The grey water treatment 
does not involve addition of chemicals and is hence compatible with sustainable 
agriculture. Natural predators to crops involve peacocks and wild boars. Soil lacks 
moisture retention and has to be provided with suitable layering such as mulching and 
soil embankment. Heavy downpours can also be expected, because of which facilities 
to drain away excess water is required. 

 
4. Planning 
To show the difference in the yield with or without earthworms being introduced the 
land has to be divided into two halves, each of which has to be cultivated with the 
same variety of crops and provided with similar kind of monitoring. Crops chosen 
should be compatible with the soil conditions and the time constraint for providing the 
yield. Fig. 1 shows the pre-requisites for sowing the seed in the land. 

 

 
 

Fig. 1: Loosening of the soil. 
 
Based on the study of climatic and other ambient factors such as rainfall and 

threats due to predators, suitable counter measures have been planned such as soil 
embankments, loosening up of soil and fencing the plot area. To compliment the 
practice of organic farming, organic means of mulching using grass clippings, barks of 
trees collected from all over the campus in a jute sack. The top layer containing the 
fertile silt has to be retained by proper mulching practice. To increase the fertility 
content and to improve the general earthworm population of the soil deep burrowing 
earthworms has been collected from the roots of banyan trees in Somandurai Sittur, 
near Pollachi. The reason for choosing the deep burrowing earthworms is that they are 
self sustaining in nature. Hence they can protect themselves in case drought conditions 
and also from natural predators such as birds by burrowing deeper into the soil than the 
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normal red wiggler variety of earthworms, and in turn increases the porosity of the soil 
by loosening it. With all this planning in hand the procedure for implementation was 
determined. 

 
5. Implementation 
The selection of land has been done such that the grey water source is within the range 
of 5 meters. The crops have been selected according to the climatic conditions, the 
fertility of the soil and the time constraint. 

The plot has been partitioned into two parts where in one part has been introduced 
with deep burrowing earthworms and the other part has been utilized for conventional 
organic farming practice. 

Regular monitoring has been done to check the growth of crops in both parts of the 
allocated land and the yield in both lands has been recorded periodically. Proper 
deweeding has been done to aid the growth and yield of crops. Fig.2  

 

 
 

Fig. 2: Cluster beans. 
 
The growth rate was observed and recorded weekly and tabulations were made. 

Photographs have been taken at different stages of our process and records of it has 
been maintained. 

 

 
 

Fig. 3: Rate of Growth in cm. 
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Proper embankments have been made in the land allocated to help in moisture 
retention. In order to protect the crops from external predators like wild boars, 
peacocks fencing has been done. 

Organic mulches like barks of trees, grass clippings have been applied on the soil 
surface properly which help in preventing soil erosion and thereby increasing the air 
flow in the soil. 

 
6. Result 
The  tables 1 and 2 have been tabulated with time(weeks) taken by the crops to grow, 
taken along the X-axis and the growth of the crops(cm) along Y-axis which represent 
organic farming with worms and conventional organic farming respectively. 

 
Time(Weeks) 
 

Crops 

3 4 5 6 7 8 9 

Tomato 6 cm 10 cm 14 cm 20 cm 25 cm 31 cm 37 cm 
Cluster Beans 9 cm 15 cm 26 cm 38 cm 49 Cm 57 cm 64 cm 
Spinach NA NA 3 cm 9 cm 17 cm 28 cm 34 cm 
Brinjal 3 cm 7 cm 12 cm 18 cm 24 cm 29 cm 32 cm 

 
Fig.4 and Fig.5 are the corresponding graphs for organic farming with worms and 

conventional organic farming. Tables 1 and 2 depict the growth rate of conventional 
farming and farming using worms that were recorded every week. 

 
Time(Weeks) 
 
Crops 

3 4 5 6 7 8 9 

Tomato 9 cm 14 cm 19 cm 26 cm 30 cm 35 cm 42 cm 
Cluster Beans 13 cm 22 cm 35 cm 48 cm 59 cm 66 cm 72 cm 
Spinach NA NA 6 cm 12 cm 22 cm 35 cm 43 cm 
Brinjal 4 cm 9 cm 16 cm 21 cm 28 cm 33 cm 37 cm 
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From the tables and graphs we can infer that the growth of the crops in organic 

farming with worms is marginally greater than that of conventional organic farming. 
 
Tables 3 and 4 depict the Time (weeks) Vs Yield (grams) in both organic farming 

with worms and conventional organic farming. 
 

Table 3 
 

S. No Crop Name Time for Full 
Growth 
(Weeks) 

1st Yield 
(g) 

2nd Yield 
(g) 

Total Yield 
(g) 

1. Cluster Beans 6 305 592 897 
2. Spinach 3 935 NA 935 
3. Tomato 9 NA NA NA 
4. Brinjal 9 NA NA NA 
5. Onion NA NA NA NA 
 

Table 3 
 

S. No Crop Name Time for Full 
Growth 
(Weeks) 

1st Yield 
(g) 

2nd Yield 
(g) 

Total Yield 
(g) 

1. Cluster BEANS 7 250 465 715 
2. Spinach 4 865 NA 865 
3. Tomato 10 NA NA NA 
4. Brinjal 11 NA NA NA 
5. Onion NA NA NA NA 
 
From the tables 3 and 4, it can be inferred that there is a notable increase in the 

yield for organic farming with worms when compared to that of conventional organic 
farming. 
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Fig. 6: Shows the graph which depicts Time Vs Yield. 
 
Tables 5 and Fig.6 depict the cost to benefit results observed. 
 

Table 5: Cost to benefit (organic farming with worms) 
 

Crops Cost Price 
(Rs) 

Selling Price 
(Rs) 

% Profit 
 

Tomato 10 NA NA 
Cluster Beans 10 18 80 

Spinach 5 30 500 
Brinjal 10 NA NA 
Onion 10 NA NA 

 
Table 6: Cost to benefit (conventional organic farming). 

 

Crops Cost Price 
(Rs) 

Selling Price 
(Rs) 

% Profit 
 

Tomato 10 NA NA 
Cluster Beans 10 14 40 

Spinach 5 26 420 
Brinjal 10 NA NA 
Onion 10 NA NA 

 
It is seen that the profit for cluster beans and spinach in organic farming with 

worms has been increased by 40% and 80% respectively, when compared to that of 
conventional organic farming. 
 



Ram Sundhar.V et al  940

7. Conclusion 
The permaculture has been implemented by comparing organic farming with worms 
with that of conventional farming. Due to low input cost, high output gain, zero 
chemical addition and low energy intensity, it is seen that perma culture is 
advantageous when compared with traditional farming. This makes the method to be 
unique as it improves the yield and growth of crops with the help of worms. 
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