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ABSTRACT

Vermicompost is organic waste converted into manure with the help of worms.
Vermicomposting can be done for self use, alternate income or commercial purpose.
Farmers® best friend, carthworm has been existent at least since the past 20 million years.
Needless to say, they have been faithfully releasing the organic nutrients from the dead
tissues back into the soil and thus making it available to the living organisms. They have an
important role in organic farming. The present study is an internet based data collection and
compiling on Establishing Vermicomposting Units and their cost effectiveness. The study is
conducted from September 2022 to May 2023 and found that one kilogram of earth worms
(1000 No.s) can convert 25-45 Kgs of wet waste on weekly basis and under favourable
conditions one Kg of worms can be reproduced in 20Kgs. Financial analysis indicated,
Capital Cost of Vermi-Composting (200 TPA)Total operational cost for one year with 7
cycles of 65-75 days is Rs.11,83,300/-, Vermi-Composting unit (200 TPA),Total Operational
cost for one year with 7 cycles of 65-75 days is Rs.1,86,040/- and Cost-Benefit analysis for
Vermi-Composting units (200 TPA) indicated First Year, Rs.8,74,340/- and Second Year,
Rs.6,47,920/-.The Loan repayment can be done within 6 years from the year of
establishment.

Key words: Vermicompost, Earthworms,Organic Fertilizer,Operational Cost, Cost Benefit.



Introduction:

Earthworms feed on the decaying organic matter and survive in soil. During digestion

in the alimentary canal, all the organic waste gets transformed into natural fertilizer. The pH
is neutral and it is an odorless organic matter. After digestion, the undigested food is
excreted. There is a thin oily layer on the excreted material or casting which takes as much as
two months to erode. In other words, the castings that are rich in plant nutrients are made
available gradually since they are released slowly into the soil. Hence they last longer. These
castings also contain microbes and hence the process of decomposition is continued through
microbial action outside the body of the earthworms.
Biologically, Vermicomposting is defined as the process of turning organic debris into worm
castings that play a crucial role in increasing the fertility of soil. These castings contain seven
times more potash, five times more nitrogen and 1.5 times more calcium than what is found
in the topsoil. In addition they have better moisture retention capacity, aeration, porosity and
structure than the topsoil. The water absorption capacity of the soil is enhanced thanks to the
burrowing action of the earthworm, and the organic content in the castings. Research has
shown the castings to hold nine times their weight in water.

Vermicomposting is basically a managed process of worms digesting organic
matter to transform the material into a beneficial soil amendment. As per the USDA
guidelines for compost practices (with effect from Oct 21, 2002), vermicomposts are defined
as organic matter of plant and/or animal origin consisting mainly of finely-divided
earthworm castings, produced non- thermophilically with biooxidation and stabilization of
the organic material, due tointeractions between aerobic microorganism and earthworms,
as the materialspass through the earthworm gut.

Good quality compost production in ambient temperature can be accomplishedin shorter
time by the process of vermicomposting that involves use of proper species of earthworms.
The native cellulase activity of earthworms and microorganisms in earthworm gut promote
faster decomposition of ingested organic material. The combined effect of enzymatic
activity and grinding of organic materials to fineness by earthworms produces the
vermicomposting and this is not observed in compost pits without earthworm.

The earthworms being voracious eaters consume the biodegradable matter andgive out a
part of the matter as excreta or vermi-castings. The vermi-casting containing nutrients is a
rich manure for the plants. Vermicompost, apart from supplying nutrients and growth
enhancing hormones to plants, improves the soil structure leading to increase in water and
nutrient holding capacities of soil. Fruits, flowers and vegetables and other plant products
grown using vermi- compost are reported to have better keeping quality. A growing
number of individuals and institutions are taking interest in the production of
vermicompost utilising earthworm activity. As the operational cost of production of this
compost works out to less than * 2.0/Kg., it is quite profitable to sell the compost even at’

4.00 to * 4.50/Kg.



Objectives:

Ihe main objective of vermicomposting project is to produce organic manure of exceptional
quality for the organieally starved soil, /\gi‘iClllllll'all wastes, wastes from dairy and animal
tarms are usually dumped into at places resulting in a foul mess. By vermicomposting these
wastes, they are not only utilized efficient ly but also help in making a value-added product.

To promote interest in research aptitude among students
To promote the use of good and safety fertilizers

To preserve the natural composition of agricultural lands

To bring awareness on Vermicomposting

Material and Methods:

As a part of Project work, the team members have selected few Vermicomposting
Units located in surrounding areas. The Department of zoology at Dr.BRR Government
Degree College is also maintaining a small vermicomposting Unit. To understand the
procedure of vermicomposting process, this unit at the Department of Zoology, Dr.BRR
Government Degree College is regularly visited.

Vermicomposting firms VIZ, 1.Sri Annadatha Organics, located at Sy.No.294,
Radhakrishna Temple Road, Sanghi Road, Pedda amberpet, Hyderabad,2.Pudami Organics
and Naturals located at Sanghi Road, Pedda amberpet, Hyderabad units were visited on
weekend days to collect the necessary information. The members of the team shared the work
of collecting the data related to Manure preparation, Types of Earthworms to be used for
vermicomposting, Capital Cost of the project,Operational cost of one Year with cycles, Cost
and Benefit of the unit, Loan opportunities and Repayment schedule etc. Finalcial analysis
and the data are compiled and analysed to draw conclusions.
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Types of Earthworm and Classification:

Study of earthworms was ioneered by Charles Darwin. Taking the cue, Barrett and George
Oliver carried out an extensve study and demonstrated the benefits of earthworms in
agriculture. Barrett was th: st person to grow earthworms on a commercial scale.

Totally there are 386 dift:rent varieties of earthworms that have been identified that are
broadly classified into 3 caregories, viz. epigeic, endogeic and diageic. This classification is
based on their feeding habits, habitat in soil strata, response to the soil conditions and
defecation activities.

Epigeic:

Thriving on soil surface. they convert the organic waste into humus very quickly.

They have a high metabolic activity but it lasts only for a limited period.

. They nged a huge amount ;)f organic content as a part of their feed and thus ideal for

commercial vermicompost project. o _

Although thev have a short life span, their rate of reproduction is very hlgh. _ .
Some of the 'commercially grown species belonging to this group are Eisenia foetida,

Enggggil:s euginae, Perionvx excavatus, Lumbricus rubellus and P.arbozjcol.a. |

Species belonging to this category live just below the topsoil surface where mineralized

Aluminum gyide : '
M oxide. iron oxide and clay occur. i
They burrow into the soil making tunnels horizontally as well as obliquely thus

Increasing the 1
g the aeration. ; :
e : ifferent levels.
They feed on oreanic matter that are undergoing degradation at d
Di They improve the soil texture and structure.
lagejc;
1

e soil.

ageie w ) . re deep dwelling in tl -
“Worms make permanent burrows and a p bnrrahs viliieh axe fed

A i in the
1e OTganic litter is collected from the soil surface and stored in tl

u s
Pon by the earthworms.
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Vermicompost preparation in cemented pits

In the pit method, cemented pits of 5ft * 5ft * 3ft are used for composting. They are covered
with local materials like thatched grass, dry leaves, twigs, etc. However, aeration and water
" logging is a major problem in this method. Therefore, most farmers do not prefer this method
of composting.

When tanks are prepard. there must be enough holes to aid excess water drainage. The
bedding for the earthwo+: s generally comprise of saw dust, sand, broken pieces of bricks and
soil. The worms are firz: :cleased into the bedding followed by-the feed material. The depth
of the feed material musi 20t be more than 2 feet deep. For the initial 2 months, the tank must
be sprinkled with water fom time to time and it should be well-aerated. The weight, size and
cocoon producing capacity of the worms increase and is at optimal level when the
temperature, moisture and organic matter content are at optimum.

Conversion Ability:

It hflS been observed that a kilogram of worms can convert 25-43 Kg of wet waste on weekly

b{ls1s. In other words, there can be a compost recovery of at least 25 Kg per week with a

kilogram of Worms that number to about 1000 worms. They can produce 2000-5000 cocoons

(6)80;"?(]}’ basis. The incubation period of the cocoons is 2 \}'eek‘s and their rate of s.urvivaI is

ram"(‘)ff?)’ are sexually mature within 6-8 weeks. In case of optlmal grqwth conditions, the
SIOWth is very high. The mature worms lay eggs at an interval of 7-10 days. They

r i
?\,-Od‘uce 247 worms annually. It is observed that 1 Kg of earthworms multiplies to 20 Kg
ithin 4 months!

"eCautiongpy : . :
'onary Measures in Vermicomposting:

csl;)rclgi l\i;e;r lljiCOIllpostixlg, there are Certqill points t'h.at must b.c taken care of.llTlLis is -

hriving o6 Zc_a.llse the earthworms are highly .scnsm‘v.c organisms. Any small ¢ angbe n t e

' Cop 'poI;t tions Would affect their conversion ability. The caution points are as below :
Materiql: The compost material must be purely organic. It must be devoid of

als 51 . gy -
I8 Tike glass pieces, stones, ceramic pieces, plastic, etc.

.
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W yannel: There shoul bhe P — ,

pruim’ﬂ" (IllulIL e o Ill provision (or drainage around (he vermicon [

e | \ LN . . 3 ' ‘
peap 5 that (€ wlation. "This s especinlly important during the ll?lll)i(l)l‘;
<cn50n- : v , Ve ’
A Aeidic Substances: Acidic substances i ,

Additio” ‘ lmdfl:l yly in s AblldlL h“l.)h.(""w*‘ like citrus must be avoided, 1 ad
ey should be added only in sma [ quantitics as these acidic subst ed, 1 I ded
0 4 v M4 e
palance of the compost. stances affeet the pll

ater Sress: Both dry .spulll as well as too much water can kil the worms, ‘Iheref
compost heap must be sprinkled with water daily during sum bl wrefore, the
moisture every alternate day during winter. summer, The beds must be
; » Beds: The vermic { bheds
C(;verl'm,"""f I lmlu)mposl.l)uls must not be covered with plastic
arpaulin: [his would lead to accumulation of gases and also increase (I i lL-Hhcc‘H o
bed which can be detrimental to the carthworms, ' case the heal inside the
i 1 dests: specilic Qe oy
protection jmtmlll“m. No spuuho discases can affect the carthworms. However, (I
ced from pests like rats, termites, bi o sver, Hhe
pests like rats, termiles, birds, ants, ele. For protection from unlqy
4 ]

must be protec
termitcs and rats, the vermicompost site is spruycd with 5% neem based insecticide bef
o oyt s ol . : sccticrde belore
ns arc ¢ v [t
are introduced. The heap ca be covered with a net (o protect

the heap is filled and wort
he worms from predators like birds and pigs
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Vermicomposting method

The complete decomposition of the compost takes about 100 days in case of ideal conditions.
On an average, a single tank can be used for composting at least 4 times a year. Once the
compost is ready, the residue is black in color. Few days before harvesting, stop watering the
tank. This helps the worms 1o migrate to the bottom of the bed. Then the compost is removed
and heaped outside on a po'n surface. Worms if any in the collected heap, gather at the
center of the heap. These i be picked and transferred to the tank. The compost is then
sieved through a 3mm mes': znd spread for sun drying. These are later packed. The sieving
process helps retrieve unhaiched cocoons that can be transferred to the tank. The worms that
are retrieved can be used in a new tank. Some farmers dry them under the sun and make

vermi-protein. On an average about 1700 Kg of compost can be obtained.

Alterpate Income from Vermicompost Project:

Ver_mmOmpOSting is an excellent source of alternate income for farmers. The compost after
drylﬂg can be sold. Similarly, the worms can be sold to other farmers who are looking to start
Vermicomposting in their farms. It is a good thriving, all-season business for entrepreneurs
that involves minimum investment and labor but maximum benefits.

1. Process

COmprise The. process of composting crop residues / agri wastes using earthworms
ayers Spreading the agricultural wastes and cow dung 1n grz.ldually built up shallow
e rth“., ¢ pits arc kept shallow to avoid heat built-up that could kill earthworms. To enabl'e

OIS 10 transform the material relatively faster a temperature of around 30°C is

18
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yoduet generated by this process e enlled vermicompost which

W0 |i|\.\| |
Ceasts made by earthworma eating the i organic materinls The

\l\““‘ ( ‘\' ll\\

‘.,\l« ‘\n\l\ ' l‘ k l“ wl h‘ I, 10

Ml ol construeting brivk e B cpenerndly of 0.9 0 1S mowidih and 025 10
N N \

X \\‘I\\“\‘”“" instde ashed open tiomeall sides For commercinl production

WA

WY et A ! \ \

L IREE ‘l\‘l‘-"“" with 18 e tengthe TS newidtheand 0.6 mhedght spread- equally
\ ) [

\ N e the }‘\“‘“"" \\_h”" the length ""' the beds can be made ns per convenience,
o o ‘\l yeinht cannot e nw,vnml as an incrensed width affects the ense of aperation
N Jih ‘“‘:“\I height on conversion rate due to heat bult up

Jan LA

Cow dung ol faem waste can be placed-in layees to make aheap of
Lo 00 height. Farthworms are introduced in between the layers @
aout B0t ol bed volume that weighs nearly 1 Kgo The beds are

. s X , .
NURN about 10-50% moisture content and a emperature ol 2030 C by

vl the beds.

| scale production is aimed at, in addition to the cost of
. considerable amount has to be invested initially on capital items. The
| cost Ma) work out to about 5000 to 6000 for every tonne off
oduction capacity. Ihe high unit capital cost is due to the fact
juire considerable expenditure on preparation ol vermi beds,
lter to these beds and machinery. However these expenditures

When (he commercil

coductn
!

i

at large units ree
hed 1o provide she

are incurred only once.

Under the operational cost, transportation of raw materials as also the
finished product are (he key activities, When the source organic wastes and
ay from the production facility and the finished product requires

dung are aw
ofl places before being marketed, the operational cost

ransportation o far
wouldincrease.

ost of the cases, the activity is viable and bankable. Following

However, in m
it for production of

are the items required (o be considered while setting up a-un

vermi-compost.
2. About the worms

. about 350 species of earth worms in India with various food and burrowing

habits Eisenia fetida, Eudrilus eugeniae and Perionyx excavatus are sOme of

l‘hc species that are reared o convert organic wastes into manure. A

t:;?ig”:‘"“‘f“fCpigc.ic spccic:\‘ that form no pcrmm.\cnl burrows and Ii\:c on the

the SUr{hC:L‘Ll; that form scml-pg.'rlmmc.nl and vertical burrows extending |I’})Ilt

COmsders and endogeic that typically live throughout the deeper layers may be
ered.

The
Worms fee , ‘ y —
' orms feed on any biodegradable matter and vermicomposting units are

Ideally oot

‘)f;a:nlrlllgcsti:i?.ﬁ“ locations / units wilh' generation o't'cunsidcn‘nl»lc quu.!\lilics ol"

A5 one L“g ,LS‘: 9”C 'arthwgr!n reaching reproductive a8e ol ubqul Six \\‘cck\

Worms t'mc% '“:‘PSUIC (containing 7 embryos) every :/-!0 «!uys. !hrcc (o seven
ge out of cach capsule. Thus, the multiplication ol worms under

optj

F MM growth conditi : et T 4 . live for al T vears

Ully grow conditions is very fast, The worms live for about 2 years.
N worms could be separated and dried in an oven to make 'worm

19

k




~

meal' which is arich source of protein (70%) for use in animal feed

3. Location

Rural areas w1th.predon'1mance of agriculture, suburbs of cities and peri urban
villages are considered ideal locations for setti

n i i i
on a larger scale from the view point of av:;giI:giI(i)tfyveort{n:;\?vmpmoast::iiluz:lt;
marketing of the. produce. As use of the com i
effect more pat:tlcular.ly on fruit, vegetable, plantation and ornamental crops
vermi- COmMPposting units may be located in are nd
vegetable growers and floriculture units. Furt
dairy unit or large concentration of cattle
advantage of cheap raw material i.e. cow dung.

4.Components of a Commercial Unit

Commercial units have to be develo
locally. If some big dairy is functioni
activity. Commercial units must not b
The philosophy is in-situ development

ped based on availability of cow dung
ng then such unit will be an associated
e designed based on imported cow dung.
using “Natural Resources”.

Sheds

For a vermi-composting unit, whether small or big, this is an essential item and
is required for securing the vermi beds. They could be of thatched roof
supported by bamboo rafters and purlins, wooden or steel trusses and stone/
RCC pillars. Locally available roofing materials or HDPE sheet may also be
used in roofing to keep the capital investment at reasonably lower level. If the
size is so chosen as toprevent wetting of beds due to rain on a windy day, they
could be open sheds. While designing the sheds adequate room/pathways has to

be left around the beds for easy movement of the labourers attending to the
filling and harvesting the beds.

Vermi-beds
Normally the beds have 0.3 to 0.6 m height depending on the provision for
drainage of excess water. Care should be taken to make the bed with uniform
height over the entire width to avoid low production owing to low bed volumes.

The bed width should not be more that 1.5 m to allow easy access to the centre
ofthe bed.

Land
About 0.5-0.6 acre of land will be needed to set up a vermiculture production.
Thecentre will have at least 6-8 sheds for convenience and a dedicated area for
finished products. It should also have a bore well and pump set or watering
arrangement and other equipments as described in the scheme economics. The
land can be taken on lease for at least 10-15 years.

Buildings g .
When the activity is taken up on a large scale on commercial lines, considerable
amount may have to be spent on buildings to house the office, store the raw

20




material and finished product, Provide minimum accommodation to the
Manager ~"}d \forkers. The cost of the buildings along with the electrification of
these buildings and the vermi-sheds may be included under this item.

Seed Stock

This IS an important item reql.liring considerable expenditure. Though the worms
multiply fast to give the required numbers over a period of 6 months to a year, it

may not be wise to wait till such a time having invested on the infrastructure
hca\ll)_. O, worms @ 1 kg per m® of bed volume should be adequate to
start with and to build up the re

; PN quired population in about two or three cycles
without unduly aftecting the estimated production.

Fencing and Roads/Paths
The site area needs development
development of roads and pathw
trolleys/wheel barrows for conve
to and from the vermi-
trespass by animals
based on the ler

for construction of structures and
ays for easy movement of hand-drawn
ying the raw material and the finished products
sheds. The entire area has to be fenced to prevent
and other unwanted elements. These could be estimated

}gth of the periphery of the farm and the length and type of
roads/paths required. The costs on fencing and formation of roads should be

kept low as these investments are essential for a production unit, yet would not
lead to increase in production.

Water Supply System

As the beds have to be kept moist always with about 50% moisture content,
thereis a need to plan for a water source, lifting mechanism and a system of
conveying and applying the water to the vermi-beds. Drippers with round the
clock flow arrangement would be quite handy for continuous supply and
saving on water. Such a water supply system requires considerable initial
investment. However, it reduces the operational cost on hand watering and
proves economical in the long run. The cost of these items would depend on
the capacity of the unit and thetype of water supply chosen.

Machinery
Farm machinery and implements are required for cutting (shredding) the raw
material into small pieces, conveying shredded raw material to the vermi-sheds,
loading, unloading, collection of compost, loosening of beds for aeration,
shiﬁin:cY of the compost before packing and for air drying of the compost,
automatic packing and stitching for efficient running of the unit.

Transportation .

For any vermi-composting unit transport arrangement is a must. When the source
of raw material is away from the production unit, an off-site transport becomes
major item of investment. A large sized unit \.vith apqut 1000 tonnes per lannu'm
capacity may require a three tonne capacity mini-truck. .\Vlth sma(;. units
particularly with the availability of raw material near the site, exgﬁq mgl.(;(n
transport Tacility may become infructuous. .On-sne tr_anspon faci mgst ike
manually draw n'trolle._\'s to convey raw material and finished pr.odLIlc:is de',\]w:ﬁz
the stora’ge point and the vermi-compost sheds could also be included 1

project cost.
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Furniture

A reasonable amount could also be considered for furnishing the office-cum-

stores "“:I”d‘“_g.‘hc storage racks ang other office equipments. This will
enhance the efficiency of operations,

5.Financial aspects

Benefits

It is assumed that there wil] pe around 2-3 cycles of production in the first
yearand 5 — 6 cycles in the subsequent years with a duration of each cycle at
around 65-70 days. Further, taking into account various limitations and
operational problems, the capacity utilization is further assumed at 50% in the
Ist year and90% from 2% yeqy onwards. Benefits include the income from sale
of vermi- compost @ ‘4500 per MT and worm @ "200/- per kg. The net
income from the2nd yearonwards would be abouyt Rs.6,48,000 annually.

Project Cost
Vermi-composting could be taken up on
per annum (TPA) to 1000 TPA and above. As th
the vermi-bed space, it is advantageous to start

expand the unit after gaining production experi
market for the product.

any scale starting from 10 MT
€ production is proportional to
with less capacities and later
ence and developing assured

A bed volume of 324 m3 spread over 24 beds - 15 m long, 1.5 m wide
and 0.6 m high is estimated to produce vermi-compost of 200 TPA over 6

cycles/crops of 65- 70 days each annually. Total of 24 such beds may be housed
under 2 to 4 different open sheds.

The particulars of capitalised costs including mother stock of
earthworms, cost of machinery and tools and operational cost/production cost
of compost are set outin Annexure | and II. The costs and benefits of the unit
are set out in Annexure III. As can be seen, the investment cost is ° 13,50,000/-,
operational cost °3,42,000. Operational cost of two cycles amounting to
'1,24,800/- has been capitalised.

Margin

The margin money/down payment has been considered at 25% in the
present model, which works out to “3.375 lakh.
Bank loan

Bank loan considered in the model is 75% which works out to *10.125 lakh.

Rate of interest L
Banks are free to decide the rate of interest within the overall RBI

8uidelines issued from time to time. While the interest rate may vary frqm 13 ;o
15%, for the purpose of financial analysis and bankability of the project, the
ultimate lending rate has been assumed at 13%.

Securi . C e
Banks are guided btnyBI guidelines issued from time to time in this regard.
Financial analysis

: indicates that
The financial analysis are shown in Annexure. It ind
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i

| isviable. The major fj ial indi
e 10 (;\?PV : Jor financia] Indicators are given below:
'7.62
| lakh
BCR
:1.23
o 1
IRR :34%

Repayment

Based on the cash flow the detailed
: : repa
out andfurnished in Annexure V. The loan 0uFt)st)zllr:c?irrlltgscc:r?ilélie};asidb?e%Worked
in 6 years. /
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Capital Cost

Bed volume 324 m'Recovery ; 3¢ oy,

Total ope

Annexure |

Vcrmi-(.‘mnposling (200 TPA)

rational ¢oy¢ for one

year with 7 cycley of 65-75 days

- Amt (")
St Particulars of item Year 2
l\:car ! onwards
A. | Land and Buil(ling e
l. | Land (On lease) P —
2. chvc,”'"gwg for vermicompost sheds 7500 —
3. I*cncmg and gate 25000 —
Open Sl‘lc‘d with brick lined bed bottom & platform
4, | with RCC / MS pipe post & truss and thatch /HDPE /
l()cully available roof (@) 1000/m?) for :
- V(z:rmlcompost .h.cds (15 m*1.5 m*24 nos = 540 m? + 20
m pzlthwa)_/i/gl‘nﬂy =560 m?) 560000
b. | FFor finished products 30 m?2 30000 =
3. | Godown / Store cum office 50 m? @ 5000/-per m? 250000 Sen
SIII) total 872500 o
B. | Implements and machinery —-
| Shovels, spades, crowbars, iron baskets, dung fork, 500
buckets, bamboo baskets, trowel, )00 =sas
2 | Plumbing and fitting tools 1500 S
3 | Power operated shredder 25000 -
Sicving machine with 3 wire mesh sicves- 0.6 m x 0.9 L
4| m size - power operated with motor 45000
5 | Weighing scale (100 kg capacity) 2500 —
6 | Weighing machine (platform type) 6000 —
7 | Bag scaling machinc 5000 I
8 | Culture trays (plastic) (35 cm x 45 cm) - 4 Nos 1600 —
9 | Wheel barrows - 2 Nos. “1)3288 -==
Sub total i _ i
C Water provision — Borewell with hand pump, pipe, 75000 ——
grpper . 10000 | -
D. | Electrical installation 5000 =
E. | Furniture & fixtures i '
Earthworms (@1 Kg per mJJand @’ 300/Kg, total 97200 .
F-| utilized bed volume = 324 m°)
o] 1183300
TOTAL CAPITAL COST
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Vermi-Composting unit (200 TPA)

Total ope

Opcmtional Cost

ati SO o :
rational cost for one year with 7 cycles of 65-75 days

Sr Amt ()
Particulars of item 1 Year 2
pree Year onwards
e gnculturz}l wastes (cost, collection and
: ’a“*SPOF:atlon) @ 320 kg per m® and Rs.200/MT 51840 | 103680
(15%1.5%0.6*24*5%320%200/1000)
[at 50% in Ist year]
Cow dung (cost, collection and transportation) @80
2. | kg/m3 and Rs.250/MT 16200 | 32400
(15*1.5*%0.6*24*5%80*250/1000)
[at 50% in 1st year]
Salary wages for 2 t skilled lab
3. permanent skilled labourers
@ Rs.6000/month 12000 | 12000
Labour wages on day to day basis in formation of
vermibed with agro-waste, cow dung and worms,
4. | watering, stirring, harvesting, sieving, packing, etc., 25000 50000
including cost of bags (250 mds[@ Rs.200/md)
[at 50% in 1st year]
5 Electrical chfflrges for pump, machinery, lighting 12000 24000
etc. [at 50% in 1st year]
6. Repair apd maintenance 30000 60000
[at 50% in Ist year]
7 Cost ?)fl?ags and marketing cost 15000 30000
[at 50% in st year]
| | SubTotal 156040 | 312080
F?. l Lease rent, Miscellaneous etc. 30000 30000
|| Total Operational Cost 186040 | 342080
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Vermi-Composting units (200 TPA)

Costs and Benefits
Sr Cost Amt ('Rs.)
; Year 2
Year | onwards
1. | Total Capital cost 183300
2. | Total Operational cost 186040 [ 342080
3. | Total cost 1369340 | 342080
4. | Benefit
4a. [Sge of vermicompost (200 MT @) 30% conversion) 405000 | 810000
Q)
Rs.4500/MT at 60% in Ist year and 90% in 2nd year
onwards]
4b. | Sale of worms [(@) 5 Kg/MT of compost and (@ 90000 [ 180000
Rs.200/Kg.]
4c. | Total benefit 495000 [ 990000
5. | Net benefit (874340) [ 647920
Vermi-Composting unit (200 TPA)
Financial Analysis
Sr Cost Amt (")
Year2
Year 1 onwards
I. | Total Capital cost 1183300 ---
2. | Total Operational cost 186040 | 342080
3. | Total cost 1369340 | 342080
4. | Benefit
4a. | Vermicompost 405000 | 810000
4b. | Sale of worms 90000 | 180000
4c. | Total benefit 495000 [ 990000
5. | Net benefit (874340) | 647920
6. | Discounting rate — 15%
7. | PVC - 2893538
8. | PVB-"3655654
9. | NPV -"762116
10. | BCR - "1.226
[1.| IRR —34%
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Vermi-Composting (200 TPA)

Repayment Schedule

IO ()= 1338132 (Say '13.50 lakh)
(Capital cost + Operational cost for two cycles + lease rent
for Ist year)Bank Loan () = 1012500 337500
Rate of Interest
l:“\ N\
Year Loan O's Net Income® | Principal | Interest | Total outgo Net surplus
| 1012500 456584 75000 | 131625 206625 249959
2 037500 647920 160000 | 121875 281875 366045
3 777500 647920 | 180000 | 101075 281075 366845
4 307500 647920 200000 77675 277675 370245
5 397500 647920 220000 51675 271675 376245 |
o 177300 647920 177500 23075 200575 447345
* Ist vear net income = Ist year total income -operational cost of I cycle +
insurance andlease [As 2 operational cvele and lease rent are capitalized].
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Results:

Financial analysis indicated, Capital Cost of Vermi-Composting (200 TPA)Total operational
cost for one year with 7 cycles of 65-75 days is Rs. 1 1,83,300/-, Vermi-Composting unit (200
TPA), Total Operational cost for one year with 7 cycles of 65-75 days is Rs.1,86,040/- and
Cost-Benefit analysis for  Vermi-Composting units (200 TPA) indicated First Year,
Rs.8,74,340/- and Second Year, Rs.6,47,920/-.The Loan repayment can be done within 6
years from the year of establishment.

Conclusion;

The results from the casting analysis had revealed that the organic waste of plant
debris, cattle dung and paper waste can be converted into usable form with its excellent
nutrient release. Though there may not be a great increase in nutrient, the small change
in nutrient value and the reduction in C:N ratio make the plant to uptake. The castings
which are rich in microorganism enhance the plant growth hormones. The result
showed the increase in three types of Earthworm population in three substrate of paper
waste, cattle dung and plant debris. The vermicompost is a eco friendly and cost

effective methods. 1t is an ideal method for the management and development of solid
in protecting environment as

waste. To conclude hold promise to play a significant role
and improving soil

it uses waste as raw material and in building up of soil fertility

health for sustainable agriculture practices.
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