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A simple push—pull strategy to
harvest earthworms from coconut leaf
vermicompost produced in tanks
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The process to recycle lignin-rich coconut leaves, pro-
duced in abundance from coconut gardens, to vermi-
compost, using a local isolate of Eudrilus sp. is an
important value-addition technology from ICAR-
Central Plantation Crops Research Institute helping
coconut farmers and entrepreneurs to enhance their
economic returns. Vermicompost is produced in ce-
ment tanks and at the end of the composting period,
earthworms are hand-sorted from the mature and
partially composted materials by employed workers.
The scarcity of labour for earthworm sorting and non-
availability of earthworms at the required time for
further vermicomposting had become an impediment
in sustained production of vermicompost leading to
abandonment of the technology by many adopters. To
overcome this situation, a simple push—pull/pull-pull
strategy was developed for harvesting the earth-
worms, wherein freshly ground mustard solution was
used as repellant (push agent) and cow dung (with or
without bagasse/banana wastes) was used as an attrac-
tant (‘pull’ agent). The strategy is simple, efficient and
saves on labour, eliminates drudgery, reduces produc-
tion cost and time. It will pave way for sustained
adoption of vermicomposting technology by coconut
farmers and entrepreneurs.

Keywords: Coconut leaf vermicompost, cow dung,
earthworm harvesting, mustard solution, push—pull strategy.

ON average, about 6-8 tonnes of leaf biomass residues
are generated from one hectare coconut (Cocos nucifera
L.) garden each year. With close to 2 million ha under
this plantation crop in India, many million tonnes of or-
ganic manure can be produced from this lignin-rich resi-
due through the vermicomposting technology developed
at ICAR-Central Plantation Crops Research Institute
(CPCRI)'?. The technology is implemented in tanks in
batches by mixing coconut leaves with cow dung (10 : 1
or 10 :2 ratio, w/w basis), followed by pre-decompo-
sition for 3—4 weeks; the coconut leaf-degrading Eudrilus
sp. are then introduced in the tanks at an average of one
adult worm per kg of feed material. The earthworms
digest the substrate to convert it to vermicompost in 75—
90 days period. The composted material is heaped in the
centre of the tanks and watering is stopped to allow
the earthworms to migrate to the bottom of the heap
where some moisture is available. The compost from top
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of the heap is separated from the partially decomposed
materials (usually the mid-rib and petiole portions). Then
employing labour, earthworms present at the bottom of
the heap are hand-sorted (Figure 1). To harvest the
earthworms from 1000 kg mature compost, two persons
need to work for at least 7-10 days for sorting them. This
need for labour had become a challenge in coconut culti-
vation involving organic practices in South India’ often
leading to abandonment of the coconut leaf vermicom-
posting technology by many of the coconut farmers
because of inability to timely harvest earthworms for use
in the next cycle of composting.

Based on a body of work available on collection of
earthworms from soils using chemical expellants®”,
drenching of the heaped coconut leaf vermicompost with
mustard (Brassica juncea L.) solution, as well as formal-
dehyde, was tried many times but none of the worms
present in the heap emerged on the surface for collection.
The ineffectiveness could have been because of two rea-
sons: quick dissipation of volatiles from the porous coco-
nut leaf vermicompost heaps or insufficient quantity of
expellant applied. Increasing the amount of expellant was
found economically nonviable.

To overcome this issue and enable farmers and entre-
preneurs to carry out coconut leaf vermicomposting in a
sustainable manner, a simple method based on the push—
pull concept was attempted to harvest the earthworms
from vermicomposting sites. The push—pull strategy was
first introduced in Australia to trap Helicoverpa spp. in
cotton by employing an insect repelling and attractant
agents®. Later it was adopted by Rothamsted Research,
UK as a business strategy for insect management based
on chemical ecology principle’. This strategy was exten-
ded to coconut leaf vermicomposting technology to harv-
est earthworms from vermicompost heaps, by employing
integrated use of volatiles released by biological mate-
rials such as mustard solution and cow dung as forces of
repulsion and attraction respectively. In addition, a more
simplified pull-pull approach was also found successful.

Figure 1.
heap by hand-sorting.

Harvesting of earthworms from coconut leaf vermicompost
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This strategy also incorporates the concept of attracting
hungry Eisenia fetida from vermicomposts using a
mixture of food baits®.

A coconut leaf vermicompost production unit [com-
prising 16 large, cement tanks (7.5mXx225mx1m
dimensions — 16.88 m’ volume) and 4 small, brick and
mortar tanks (9mx1.25mx0.75m dimensions —
8.44 m’ volume)] and an Eudrilus sp. earthworm multi-
plication unit are available at CPCRI. About 20-25 tonnes
of coconut leaf vermicompost is produced in batches each
year. Earthworms are supplied/sold to farmers and entre-
preneurs as citizen service’. As CPCRI carries out exten-
sive studies on composting strategies, experiments were
set up at coconut leaf vermicomposting sites with differ-
ent organic materials for simple and easy extraction of
earthworms to reduce labour/drudgery and cost depen-
dence. The earthworm harvesting by push—pull strategy
was attempted from August 2016 to June 2017 in differ-
ent batches.

A preliminary trial was carried out in plastic basins to
assess the potential of the push—pull strategy to harvest
the earthworms (Figure 2 a—d). For this, about 2 kg pre-
decomposed coconut leaves were taken in a plastic basin
(50 cm dia and 15 cm depth) and 10 adult earthworms
were introduced. At the centre of the substrate, a small
circular space was made and 25 g of mustard solution
was poured and the basin covered with a cardboard sheet
to prevent the entry of light. After 10—15 min, the basin
was observed for any reaction from the earthworms.
However, none were seen emerging from the edges of the
substrate into the open to escape the volatiles from mus-
tard solution. Nonetheless, when the substrate was care-
fully perused, all the earthworms were found at the
periphery of the substrate confirming the repellant action
of the mustard. As a next step, a layer of cow dung slurry
was spread around the periphery of the substrate and the
basin was observed again after 10 min; 7 to 8 out of 10
earthworms were found in the cow dung patch. All the 10
worms were found to move to the cow dung patch within
30 min. Further, to ensure the repellant action from mus-
tard solution, cow dung slurry along the periphery was
replaced with plain soil and coir-pith compost in the
basin trials. In all the cases, earthworms migrated away
from the centre of the basin, where the mustard solution
was poured, to the periphery, where soil/coir-pith com-
post was placed. The above experiments were repeated at
least three times before taking up large-scale push—pull
trial.

The large-scale trial was carried out in the ready-to-
harvest coconut leaf vermicomposting posting tanks and
push—pull strategy was adopted to manipulate earth-
worms’ migration from the vermicomposted heap to the
adjacently laid fresh cow dung from where they
were eventually collected, thus making sorting of earth-
worms from vermicomposting tanks easy and labour-
friendly.
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Three small, brick and mortar tanks (A, B and D) were
chosen for the earthworm extraction experiments. Each
tank (9 m x 1.25 m X 0.75 m dimensions) had three com-
partments of approximately 3 m in length. Each com-
partment was filled with 450 kg of coconut leaves and
50—-60 kg of cow dung slurry and 500 earthworms. Tanks
were regularly watered to keep the moisture content at
40-50%. The earthworms converted the coconut leaf-cow
dung mixture to vermicompost in 75-90 days period. The
drop in the level of substrate to half the tanks’ depth was
considered as a visual indicator for completion of the
vermicomposting. At this stage, in place of the usual
practice of heaping the compost in the centre of tanks and
hand sorting, the push—pull strategy was adopted.

The compost material was heaped like a windrow with-
in the tank. Sufficient free area on both sides along the
length of the heap was left. PVC pipes (70 cm length and
8 cm diameter) were inserted into the middle of the heap
such a way that the bottom reached the maximum depth
of the heap. Fresh mustard solution (about 250 g mustard
paste in one litre of water) was added into the tubes such
that the solution reaches the centre of the heap. A thin
strip of cow dung slurry (5—6 kg cow dung mixed with 1—
2 1 of water) was spread on the periphery of the vermi-
composting heap (Figure 3). A proper moistening of the
compost edges was done by sprinkling water from a rose
can along the entire length of the heap. The cow dung
slurry and mustard solution were applied in the evening
hours. After every 24 h, the cow dung strip was slightly
disturbed to check for the presence of earthworms. Once
a good population was seen, the cow dung along with the
earthworms was collected using a wooden scraping
board. The number of adult and juvenile worms was then

Figure 2. Push—pull trial in small plastic basins. @, Push trial by
applying mustard solution (push agent) to vermicompost containing
earthworms. The earthworms did not emerge from the compost heap
and remained accumulated at the outer edge of the compost. b, c,
Putting a patch of cow dung (pull agent) around the vermicompost and
application of mustard solution (push agent) caused a quick migration
of the earthworms away from mustard into the cow dung patch. d,
Earthworms migrated to coir-pith compost and soil cover placed around
compost confirming the push effect of mustard paste.

140

counted. Weight of 100 adult worms was also measured.
A second round of cow dung slurry application was done,
the earthworms harvested and counted. After two har-
vests using this push—pull strategy, the remaining earth-
worms in the vermicompost heap were hand-sorted and
counted. This trial was carried out in three separate com-
partments of the vermicomposting tank representing three
replications. Three vermicomposting tanks were used for
this experiment.

In the second trial, cow dung + sugar cane bagasse
(1:1, w/w), cow dung + partially dried banana pseudo-
stem and leaves (1 : 1, w/w) and cow dung + coir-pith
compost (1 : 1, w/w) were used as mixed attractants for
the earthworms. Mustard solution remained as the repel-
ling agent. This was carried out in the large, cement
vermicomposting tanks (7.5 mx2.25 mx 1.0 m dimen-
sions). One tank each was used for each type of the
attractant mixture. Here too, mustard solution was applied
only once, whereas the attractants were applied twice.

A third trial was carried out in small, brick and mortar
vermicomposting tanks (9 m X 1.25 m x 0.75 m) wherein
application of mustard solution, the ‘push’ component,
was avoided and only mixture of ‘pull” components (cow
dung with other attractants) was used and the harvesting
efficiency of the earthworms was evaluated. A combina-
tion of cow dung + banana wastes, cow dung + sugarcane
bagasse and cow dung + coir-pith compost was applied to
single compartments of the tanks and the earthworm
harvest was recorded. Because two organic materials
were used as an attractant mix, we termed it as pull—pull
strategy. In one compartment, cow dung alone was
applied. The ratio of cow dung to other organic material
was kept at 1 : 1 (w/w) as that of the trials done in large,
cement tanks.

The pre-trial in small plastic basins clearly indicated
the ability of mustard solution to repel the earthworms. In
the first attempt, where only the mustard solution was
added to the substrate, the worms were not seen emerging
out of the substrate because of their behaviour of not ven-
turing out in open spaces even though the basin was cov-
ered with opaque card board to prevent light entry into
the basins. However, an addition of a layer of cow dung
patch around the substrate allowed the worms to move as
far away as possible from the centre of the basins where
mustard solution was added. Use of different organic ma-
terials such as soil or coir-pith compost as cover patch
around the substrate allowed the earthworms to migrate
away from the mustard solution. The time taken by the
earthworms to move away from the repellent to the at-
tractant material was quickest in cow dung. It took 20—
30 min for all the 10 adult earthworms to move to the
cow dung patch. With soil and coir—pith compost, it took
between 25 and 45 min for all the earthworms to migrate
into the attractant portion. The volatile, allyl isothiocya-
nate, released from mustard solution is a known earth-
worm irritant which acts as a repellant/expellant’. The
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THE PULL

Cow dung

Mustard solution

THE PUSH

Figure 3. Push—pull strategy of harvesting earthworms from windrow-style heaped coconut leaf vermicompost produced in large

tanks. Sprinkling water along the edges of compost heap helps

in better attraction of the earthworms from inside the pile. A large

number of adult earthworms can be easily harvested by this push—pull strategy.

attractant volatile cues from cow dung are still unknown
and require basic chemical ecology studies. However, it
is well established that cow dung is one of the favoured
food for the earthworm and certainly some positive olfac-
tory signals attract the earthworms to the cow dung. It
had been reported that E. fetida was attracted to volatiles
such as ethyl pentanoate and ethyl hexanoate produced
from the fungus Geotrichum candidum, which often was
the food for this earthworm in soil'’. Analysis of the
volatiles present in cow manure (dung) revealed that out
of 44 volatile organic compounds, 3-methyl-dodecane, 1-
methyl naphthalene and 3-methyl-1H-indole were domi-
nant''. In yet another study of volatile profiling of dairy
manure, about 86 odorants mainly belonging to sulphur,
fatty acids, ketones, esters and phenol/indole derivatives
were identified'?.

Based on pre-trial observations in plastic basins, the
push—pull strategy of earthworm harvesting was applied
to coconut leaf vermicomposting carried out on a larger
scale in brick and mortar tanks. Counting of the earth-
worms from the scooped cow dung patch clearly indi-
cated that more than 85% of the adults could be harvested
by one-time application of mustard solution as push agent
and two-time application of cow dung as pull agent
(Table 1). The cow dung patch was lifted from approx-
imately 500 kg of compost heap containing more than
50—60% mature compost and the rest partially decom-
posed petiole and slender stick-like midrib of the coconut

CURRENT SCIENCE, VOL. 117, NO. 1, 10 JULY 2019

leaves. About 15-16% earthworms remained in the com-
post heap still feeding on the partially composted sub-
strates. The data also indicated that there was a doubling
of the number of the earthworms added to the substrate,
i.e. 500 worms inoculated initially multiplied and
increased to more than 1000 worms in the given period of
vermicomposting. About 20% juveniles too could be har-
vested by the push—pull method (Table 1). The multipli-
cation rate of Eudrilus sp. in the coconut leaf + cow dung
substrate is influenced by several factors: temperature
and humidity being the critical ones. When the conditions
are optimum, close to five times multiplication of earth-
worms could be achieved; and if the conditions are not
suitable, the final count can become less than the inocu-
lated numbers'. In the push—pull trial, an in-between
count was obtained which could have been due to unusual
hot weather and less frequency of precipitation expe-
rienced when the trials were carried out.

In the second large-scale push—pull trial carried out in
cement tanks using single or a mixture of attractants, we
could harvest 80-86% of the adult earthworms from
1000 kg compost heap (Table 2). About 14-20% of adult
earthworms remained in the compost heap after two
rounds of harvesting. This might be due to higher
substrate volume accommodated in the large, cement
tanks, offering more partially decomposed food material
compared to the smaller, brick and mortar tanks; and
also, partially due to the inability of the volatiles from
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Table 1. Eudrilus sp. earthworms harvested from small, brick and mortar coconut leaf vermicomposting tanks (9 m x 1.25 m x 0.75 m)* adopting
push—pull strategy using mustard solution—cow dung application**
Tank A Tank B Tank D
Details of earthworms harvested Al A2 A3 Mean Bl B2 B3 Mean DI D2 D3 Mean

Adult earthworms harvested by push—pull 1000 1005 980 995 1010 944 908 954 953 907 934 931
Earthworms remaining in mature compost 138 143 140 140 128 141 142 137 140 130 148 139

Total no. of adult worms 1138 1148 1120 1135 1138 1085 1050 1096 1093 1037 1082 1070
% adult worms harvested by push—pull 88% 87% 88% 88% 89% 87% 86% 87% 87%  86%  86%  86%
Juvenile worms harvested by push—pull 200 130 260 196 210 330 310 283 280 200 175 218

*Each small brick and mortar vermicomposting tank (A, B and D) was separated into three equal compartments (A, A, As; By, By, B3; Dy, Dy, D3).
Each compartment of the tanks was filled with 450 kg of coconut leaves and drenched with 50-60 kg of cow-dung slurry and constantly kept moist
with regular watering for pre-decomposition until 15-20 days. Inoculation of 500 adult Eudrilus sp. earthworms was carried out after pre-
decomposition period. Harvesting of the earthworms was carried out after 75-90 days period when the substrate level dropped to half the tank
height.

**Mustard solution was a ‘push’ and cow dung was a ‘pull’ agent.

Table 2. Eudrilus sp. earthworms harvested from large, cement coconut leaf vermicomposting tanks (7.5 m x 2.25 m x 1.0 m)* adopting push—

pull strategy with mustard solution as a repellant and a mixture of attractants**

Repellant-attractants used

Mustard—cow dung Mustard— Mustard—

Mustard— amended with banana cow dung amended cow dung amended
Details of earthworms harvested cow dung pseudo-stem and leaves ~ with sugarcane bagasse  with coir-pith compost
Adult earthworms harvested by push—pull 1740 2050 1990 1780

Earthworms remaining in mature compost 450 320 350 410

Total no. of earthworms 2190 2370 2340 2190
% adult earthworms harvested by push—pull 80% 86% 85% 81%
Juvenile earthworms harvested by push—pull 290 250 265 270

*Each large tank was filled with 900-950 kg of coconut leaves and drenched with 100-125 kg of cow-dung slurry and constantly kept moist with
regular watering for pre-decomposition until 15-20 days. Inoculation of 1000 adult Eudrilus sp. earthworms was carried out after pre-
decomposition period. Harvesting of the earthworms was carried out after 75-90 days period when the substrate level dropped to half the tank

height.
**Results represent data from one separate large tank per experiment.

both push and pull component to reach deeper parts of the
compost heap. However, a harvest of above 80% was
considered on par in terms of the benefits it accrued.

An attempt was made to study the earthworm harvest
efficacy by avoiding the push component, for which a
pull-pull trial was conducted in the smaller, brick and
mortar tanks with different sets of attractants applied as
bait to the earthworms. A separate single compartment of
the small, brick and mortar vermicomposting tank was
used for each type of attractant. Here too, close to 80% of
adult earthworms could be harvested from 500 kg com-
post material (Table 3). These results reflected the expe-
rience drawn from an earlier study that mixing sugarcane
bagasse or banana pseudo-stem with coconut leaves was
preferred by this Eudrilus sp. for vermicompost produc-
tion'. Even the application of cow dung alone was able
to extract 76% of the worms from the coconut leaf vermi-
compost. The use of single food bait such as cow dung or
multiple food baits such as cow dung + valerian (Vale-
riana officianalis) or cow dung + nettle (Urtica dioica) or
cow dung + flax seed had been reported to extract the
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earthworm E. fetida introduced into vermicompost filled
in 601 pots®. Unlike Kostecka and Garg® where pre-
prepared vermicompost (produced entirely from cow
dung substrate) was filled into pots and the earthworms
added for the extraction experiment, our studies were
conducted in large cement tanks in the on-going process
of well-established coconut leaf vermicompost produc-
tion system. Here, the earthworms were inoculated into
the pre-decomposed substrate of coconut leaves + cow
dung slurry (10:1, w/w) and allowed to convert the
substrate to vermicompost and at the finishing stage,
they were extracted using either push—pull or pull-pull
strategy.

The advantage of using the mixed attractants was that
it helped in reducing the quantity of cow dung require-
ment to half. The sugarcane bagasse and banana pseudo-
stem/leaves are available as unutilized agro-wastes in
many of the states where coconut is grown in India. This
could help in reducing the expenditure on cow dung in
case the farmer or entrepreneur does not own cattle. The
ability of cow dung, sugarcane bagasse and banana

CURRENT SCIENCE, VOL. 117,NO. 1, 10 JULY 2019
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Table 3. Eudrilus sp. earthworms harvested from small, brick and mortar coconut leaf vermicomposting tanks (9 m x 1.25 m x 0.75 m)* adopting
pull-pull strategy with a mixture of attractants**

Attractant(s) used

Details of earthworms harvested Cow dung alone

amended with banana
pseudostem and leaves

Cow dung Cow dung
amended with

sugarcane bagasse

Cow dung
amended with
coir-pith compost

Adult earthworms harvested by pull-pull 850
Earthworms remaining in mature compost 260
Total no. of earthworms 1110
% adult earthworms harvested by pull-pull 76%
Juvenile earthworms harvested by pull-pull 125

900 910 845
200 210 225
1100 1120 1070
81% 81% 78%
140 120 130

*Each compartment of the tank was filled with 450 kg of coconut leaves and drenched with 50-60 kg of cow-dung slurry and constantly kept moist
with regular watering for pre-decomposition until 15-20 days. Inoculation of 500 adult Eudrilus sp. earthworms was carried out after pre-
decomposition period. Harvesting of the earthworms was carried out after 75-90 days period when the substrate level dropped to half the tank

height.

**Results represent data from experiment carried out in a separate single compartment of small tank.

Table 4. Number of days taken to harvest the adult earthworms from
small, brick and mortar vermicomposting tanks with two rounds of
repellant—attractant application

Days taken for harvesting

Push—pull/pull-pull earthworms from small,

components brick and mortar tanks*
Mustard—cow dung 08
Cow dung + banana pseudostem and leaves 10
Cow dung + sugarcane bagasse 10
Cow dung + coir pith compost 11
Cow dung alone 12

*Dimensions — (9 m x 1.25 m x 0.75 m).

Table 5. Number of days taken to harvest the adult earthworms from
large, cement vermicomposting tanks with two rounds of repellant—
attractant application

Days taken for harvesting

Push—pull/pull—pull earthworms from large

components cement tanks*
Mustard—cow dung 14
Mustard—cow dung + banana pseudostem 11

and leaves
Mustard—cow dung + sugarcane bagasse 12
Mustard—cow dung + coir pith compost 14

*Dimensions (7.5 m X 2.25 m x 1.0 m).

pseudo-stem/leaves to attract earthworms was also aided
by water sprinkling along the vermicompost—attractant
interface. This was done because, as the compost heap
started drying out from the edges, the earthworms moved
towards the inner area of higher moisture availability.
Thus, re-wetting facilitated returning of the earthworms
to the moistened edges of the vermicompost heap. The
volatiles from attractants then hastened their migration
from the inner areas of vermicompost pile. The migration
of earthworms to cow dung+ mixed attractant patch
could easily be noticed by the presence of fresh granular
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vermicasts. The vermicast volume increased over time
with more adult earthworm migration and it slowly be-
came visible at the outermost edge of the attractant patch.
At this stage, the whole patch could be scooped for
earthworm harvest. The other simple way to ascertain the
presence of earthworms in the patch was by disturbing
the cow dung and looking for the worms as mentioned
earlier. The push—pull as well as pull-pull approach was
able to attract adult earthworms with weights that ranged
from 83 to 107 g per 100 worms. The earthworm biomass
reported in our experiment was on par or marginally lesser
than the individual body weights (1.0 to 1.2 g) of E. eu-
geniae when grown on different crop residues and cattle
shed manure'’. However, it was higher than the E. euge-
niae weights recorded in 14 different locations in Laos,
Nigeria'®.

The time taken for harvesting of adult earthworms in
smaller brick and mortar tanks was comparatively less
than the larger cement tanks (Tables 4 and 5) owing to
the difference in the volume of the composts, about
7.56 m’ in the former and 16.87 m’ in the latter. The
combination of push—pull and pull-pull chemistry also
influenced the time period.

The biggest advantage of this push—pull/pull-pull
strategy was the reduction in labour needed for harvesting
the earthworms from vermicompost heaps. As mentioned
earlier, to extract all the adult earthworms by hand sort-
ing from 1000 kg compost, services of two persons were
required for 5-7 days; equivalent to 10-14 person days.
Whereas in push—pull/pull-pull method, about two hours
were required for heaping the compost into a windrow,
15-30 min for application of the push and pull compo-
nents and less than 15 min required for scooping the cow
dung patch with the baited earthworms. In other terms, it
required a maximum of two person days, thus, drastically
reducing the engagement of labour. This method also
eliminated the drudgery faced by labourers while hand
sorting the earthworms. The labour time invested for
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harvesting the earthworms by push—pull method could be
further reduced by changing the way of heaping the com-
post. Instead of making windrows of the mature compost,
just piling it as a sloped heap was equally effective in
extracting the worms by this strategy.

In case adult earthworms were urgently required while
the composting was in progress, adding a handful of cow
dung in a round patch on the top of the vermicomposting
substrate and moistening the surrounding area of the cow
dung patch easily attracted adult earthworms within 24 h.
The application of the cow dung patch must be done in
evening hours as these epigeic earthworms, having noc-
turnal habit, moved quickly to the cow dung patch during
the evening and night time. The patch could then be lifted
and the adult earthworms in the patch could be used for
inoculating another vermicomposting tank or could also
be supplied to other needy farmer or entrepreneur. Our
above-mentioned method finds resonance with that of
Kale'” who reported collection of earthworm juveniles
from the compost heap by placing some cow dung at the
base and over the heap of the compost. Another method is
to heap the vermicompost in shade and bury cricket ball
sized cow dung balls in several places. Small hatchlings
of earthworms from cocoons will collect in cow dung
balls that can be easily harvested.

The push—pull or pull-pull strategy using mustard as
push agent and cow dung alone or mixed with sugarcane
bagasse or banana pseudostem/leaf as pull agent is a
simple, inexpensive and labour/drudgery saving method
for earthworm harvesting for the benefit of small and
marginal farmers or entrepreneurs adopting vermicom-
posting technology. It obviates the requirement of sepa-
rate earthworm multiplication unit for the large-scale
vermicompost production from coconut leaves. This
methodology will help in improving the adoption of ver-
micomposting technology that often suffers from lack of
availability of earthworms at right time.
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