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Abstract: This study has been undertaken to compared the nurient levels of vermicompost by used different substrate such as cow
dung, Eichhornia crassipes, Ipomoea carnea and Parthenium hysterophorus weeds by the efficacy of the two earthworm species
Eisenia fetida and Eudrilus eugeniae were tested. The physical, chemical, biological factors of these obtained vermicompost were
determined. Then the effect of these vermicompost in the growth of Vigna radiatae carried out. Among the study Eisenia fetida showed
highest nutrient value of vermicompost than Eudrilus eugeniae. The cow dung vermicomposts (A1 and N1) showed highest nutrient
value and growth parameters of Vigna radiatae followed by combined source of cowdung and weed vermicompost (A5, N5, A3, N3, A7
and N7) than weed vermicompost without cowdung (A5, N5, A3, N3, A6 and N6).
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important persuade on ascorbic acid and β carotene content
of spinach (Iyagba, 2010).

1. Introduction
The prevention and management of weeds has been a
continuous problem throughout the history of food
production and native ecosystem protection in the world.
Weeds still reduce productivity and profitability by
unacceptable amounts, and upset the balance of our natural
ecosystems (Rasool et al., 2008).
Weeds also create health hazards. They are also responsible
for the loss of biodiversity. Among the biotic factors weeds
cause about 37% of loss of agricultural produce. Food loss
due to the weeds is estimated around 20 metric ton and about
100 billion rupees is spent on weed management annually in
India (Krishnamurthy et al., 2005).

2. Review of Literature
Vermicomposting trials of noxious weed Lantana camara
(LL) leaf litter spiked with cow dung (CD) in different ratios
(0%, 20%, 40%, 60% and 80%) using Eisenia fetida showed
decrease in pH, total organic carbon and C:N ratio but
increase in ash content, nitrogen (N), phosphorus (P),
potassium (K) and calcium (Ca). The germination index (GI)
was between 47% and 83% in all vermicomposts were
observed in seed bioassay test (Suthar and Sharma, 2013).
Twelve terrestrial weeds such as Triumfetta rhomboiclea,
Clzenopoditim album, Leucas lavandular folia and nine
perennials such as Ipomoea sepiaria, Cynoden dectylon,
Eupatorium oderatum, mikania cordata, clerodendrum
infortunatum, Sacchanium spontaneum, Cyperus rotundeis,
Parthenium hysterophorus and Imperata cylindrical were
perfectly converted to vermicompost (Sannigrahi, 2008).
Effect of use of Trianthema vermicompost on quality
aspects of spinach reported that the incorporated Trianthema
organic manures had significant influence on leaf
chlorophyll contents and Trianthema organic manures had

To determine an influence of seaweed extracts (Ecklonia
maxima and Saragassum spp) a humic (12%) and fulvic
(6%) acids mixture on the germination. Experiments
involved seed germination, chlorophyll content and fresh
weight of shoots and roots. Seaweed extracts stronger
induced seed germination than humic substances. Joint seed
and foliar application and double foliar application promote
shoot and root growth (Matysiak et al., 2011).
Parthenium
hysterophorus,
Cassia
serecia,
and
Chromolaena odorata weed composts were prepared at
preflowering and post flowering stage while Portulaca
oleracea at preflowering stage. Composts prepared from
weed species before flowering stage had more beneficial
effects than the composts prepared at later stages because of
higher nutrient content (Channappagoudar et al., 2007).
Macrophyte (Fresh water weeds) based vermicompost on
germination, growth and yield of Solanum melongena under
field conditions. Macrophyte-based vermicompost is an
efficient quality yielder and economy enhancer for
sustainable agriculture especially for the communities had
vegetable gardens around lakes will benefit by using
macrophyte vermicompost, a balanced and low-cost organic
fertilizer (Najar and Khan, 2015).

3. Material and Methodology
Collection of Materials
Plant parts of Eichhornia crassipes, Ipomoea carnea and
Parthenium hysterophorus were used for the study was
obtained from vaigai dam, lake in Thapukundu and
kamatchipuram garden (Theni District, Thamil nadu, India).
They were cut into small pieces and were subjected for
partial decomposition. Cow dung was collected from nearby
dairy form.
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The two earthworm species such as Eisenia fetida and
Eudrilus eugeniae were collected from vemicomposting unit
in Thapukundu. The experiments were carried out for the
period of 90 days in cendect KVK institute, Kamatchipuram,
Theni.
Preparation of feeding materials
The plant materials were separately covered by clay for
maintaining moisture and anaerobic condition and converted
the plant material to palatable feed to earthworm.
Preparation of the compost:
The experiments were conducted in cement tanks; a total 14
cement tanks were used and kept in 2 sets, 7 tanks for
Eisenia fetida was named as N1, N2, N3, N4, N5, N6, N7
and 7 for Eudrilus eugeniae was named as A1, A2, A3, A4,
A5, A6, A7. Totally 3 Kg feed material were introduced
separately on each set.
Water was sprinkled to the feed material to maintain 80%
moisture which was maintained throughout the study. 100
earthworms were inoculated into the feed material. The
materials with earthworm was rotated gently and
periodically, to prevent agglomeration of feed materials and
to facilitate better porosity and aeration. The initial substrate
and final vermicompost samples were drawn from tank and
key parameters (Moisture content, pH, carbon content,
nitrogen, phosphorus, potassium and C: N ratio) were
analyzed at Cendect KVK laboratory.
The dried compost was sieved through 2mm sieve and well
prepared sample was kept for analysis.
Physio-Chemical Analysis
Before introducing the earthworms into the tanks that was at
initial and at the final day the sample of vermicompost were
analyzed.
Determination of Ph
The pH of the given sample was determined with the help of
a pH meter. Before determination, the pH meter was
standardized using buffer solution.
Determination of Electrical Conductivity (EC) (Boopathi
et al, 2005)
The Electrical conductivity of the given sample was
determined with the help of a EC meter.
Estimation of organic carbon (Walky and black, 1934)
(Trivedi and Goel, 1986), Estimation of nitrogen
(Microkjeldhal method), Estimation of phosphorus,
Estimation of potassium (Flame photometric method)
Growth parameters, Germination assay (Anantha
krishnasamy et al, 2013)
The green gram seeds were arranged equi spacially on the
periphery of sterilized china dishes lined with filter paper.
Each china dishes was filled with different vermicompost
and soil was taken in one china dishes as control. 15 seeds
were used. Each treatment including control was replicated
five times.

All the china dishes were kept under diffused light at room
temperature. The number of seeds germinated in each
treatment was calculated. The emergence of radical was
taken as a criterion for germination.
The percentage of germination was calculated as per the
following formula.

Pot Experiment
Fifteen seeds were sown in each pot. In one pot soil only
was used and treated as control. The remaining 14 pots were
filled with soil and prepared different vermicompost and the
experiment were carried out for 30 days. The readings were
taken as triplicates of measurement.
Observation of Shoot Length, Root Length of Vigna
radiata
The shoot and root length of randomly selected shoot and
root was measured for both the control and experimental
plants with the help of meter scale. The measurement was
taken within the time interval of 15, 30 and 45 days.
Vigour Index (Maisuria and Patel, 2009)
Seedlings vigour index in different vermicompost samples
and control was calculated under
Vigour index = Root length + shoot length x percentage of
seed germination
Dimension of Leaves
The length, width of leaves was measured using meter scale.
The measurement was taken within the time interval of 15,
30 and 45 days.
Chlorophyll Estimation (Arnon, 1949)
One gram of finely cut and well mixed sample of leaf was
taken. It was ground to fine pulp with mortar and pestle by
adding of magnesium carbonate and 1ml of acetone. The
mixture was washed with 9 ml of acetone and it was then
centrifuged at 500 rpm for 5 minutes, supernatant was
collected and absorbance was measured at 645 and 663nm.
Total chlorophyll = 20.2 A645 + 8.02A663.
Phytochemical Studies (Harborne 1998, Sazada et al.,
2009)
Extraction procedure
The leaves of Vigna radiata were taken and washed well
under the running water. 10gm leaves were taken in separate
mortar and pestle homogenized with 100ml of methanol.
The crude preparation was left overnight in the airtight
container. Then it was filtered by Whatmann No. 1 filter
paper. The crude extracts of all samples were collected in
separate sealed glass tubes, to avoid evaporation.
Qualitative analysis of Alkaloids by Mayer,s test,
Terpenoids by Salkowski test, Flavonoids by Sodium
hydroxide test, Sulphuric acid test.
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A fraction of the extract was treated with Conc.sulphuric
acid and observed for the formation of orange colour
indicates the presence of flavonoids.
Test for tannins
The substance mixed with basic lead acetate solution.
Formation of white precipiatate indicates the presence of
tannins.
Test for saponins
Foaming test
A fracton of the aqueous alcoholic plant extract was taken in
a test tube and shaken well. Persistent foam formed above
the liquid surface indicates the presence of saponins.

parameter of Water hyacinth vermicompost mixed with cow
dung and saw dust using Eisenia fetida showed increase in
total nitrogen, phosphorus, sodium and potassium
respectively.
Determination of pH
The pH value of vermicompost in all the treatment was
lower (5.8-7.3) than the pH value of intial substrate (7.68.3). Bisen et al (2011)., reported that the pH of final
produce declined in all the treatments to neutral and ranged
from (4.81-7.13) than initial substrate.
Determination of Electrical Conductivity (ec)
The electrical conductivity of vermicompost in all the
treatment was lower (0.53-0.89) than the electrical
conductivity of initial substrate (0.97-2.31).

Test for phenolic compounds
2 ml of extract was diluted with 5 ml of distilled water. To
this a few drops of neutral 5% ferric chloride solution was
added. A dark green color indicates the presence of phenolic
compounds.

The present findings decreased EC was supported by Nadi et
al., (2011) showed an eventually decrease in electrical
conductivity of vermicompost compared to substrate.

Qualitative test for Protein

Estmation of Organic Carbon
The organic carbon (OC) decreased (11.54-15.11) in all the
treatments compared to initial substrate (15.21-17.42).

Biuret reagent
 Sodium hydroxide : 10% solution in water
 Copper sulphate : 0.5% solution in water
Take 2ml of the sample in a test tube. Add 2ml of sodium
hydroxide. Mixed well and add copper sulphate solution
drop wise, mixing after each addition. Two or three drops of
copper sulphate solution are sufficient to obtain good results.
A purple-violet or pinkish-violet color indicates the presence
of protein.
Qualitative test for Sugars
The substance was mixed with equal volume of Fehling’s A
and B solutions, heated in water bath. Formation of red color
is the indication of the presence of sugar.

4. Result and Discussion
Physio-Chemical analysis of Vermicomposts
In that study different substrate such as cow dung,
Eichhornia crassipes, Ipomoea carnea and Parthenium
hysterophorus weeds were converted in to vermicompost
and the efficacy of the two earthworm species Eisenia fetida
and Eudrilus eugeniae were tested. The physical, chemical,
biological factors of these obtained vermicompost were
determined. Then the effect of these vermicompost in the
growth of Vigna radiatae carried out.
It was found that the nutrient content significantly varied
among the treatments. The amount of major nutrients such
as nitrogen, phosphorus and potassium gradually increased
in the process of vermicomposting whereas organic carbon
content and carbon:nitrogen ratio decreased gradually.
The results of present study coincide with Singh and Abuja,
(2014) report, determined that the different chemical

Anbalagan et al., (2012), reported that the organic carbon
content decreased as compared to initial feed material which
is Parthenium and cowdung due to the combined action of
earthworms and microorganisms and also the formation of
Co2.
Estimation of available Nitrogen
The nitrogen content of vermicompost of the two earthworm
species in all the fourteen vermicompost was higher (0.641.02) than the initial level (0.51-0.86).
Savalgi et al., (2001) stated that mineralization of organic
matter containing proteins increases N content in
vermicompost.
Estimation of available Phosphorus
The phosphorous content was higher in all vermicompost
harvested at the end of the experiment compared to the
initial substrate.
The present study was similar to Gandhi and sundari, (2012)
reports that highest number of phosphorus was found in cow
dung vermicompost compared to Eichhornia vermicompost.
Estimation of available Potassium in Soil
The potassium level increased in all treatments compared to
initial substrate.
The present findings were supported by Anbalagan et al.,
(2012)
C: N ratio
The C:N ratio of different substrates degraded by earthworm
had been reduced significantly to lower level in cow dung
vermicompost (A1 and N1) followed by vermicompost of
mixed source with weeds and cow dung (A3,A5, A7, N3, N5
and N7) than vermicompost of 100% weed vermicompost. .
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Hence the present study has established the fact that the used
plant materials along with the cow dung and leaf wastes
could be very well subjected for the process of
vermicomposting. And it has resulted in a compost material
with a favorable C: N ratio.
The result of the present study are in accordance with
previous report which showed that have recorded the
reduction in C: N ratio during composting process and
inferred that the reduction in carbon and lowering of C: N
ratio in the Vermicomposting process could be achieved
either by the respiratory activity of earthworms and
microorganisms or by increase in nitrogen by microbial
mineralization of organic matter in combination with the
addition of the worm’s nitrogenous waste through their
excretion (Muthunarayanan et al., (2011).

Effect of Vermicompost on Seed Germination
Treatment
Control
N1
N2
N3
N4
N5
N6
N7
A1
A2
A3
A4
A5
A6
A7

Number of Number of seed Percentage of
seeds sown
germinated
germination (%)
15
9
60
15
14
93
15
12
80
15
12
80
15
13
87
15
13
87
15
10
67
15
11
73
15
15
100
15
13
87
15
13
87
15
14
93
15
15
100
15
11
73
15
11
73

Preparation of different types of feed stock
Effect of vermicompost on growth parameters
Germination studies
The maximum germination was observed in A1 (cow dung+
E.fetida) (100%). The minimum germination was observed
in N6 (Parthenium vermicompost). All treatment showed
high germination percentage than control (table 2).
The lower germination was supported by Girijesh et
al.,(2005) increase in the concentration of Parthenium leaf
extract, enhanced the deleterious effect on seed germination
and growth parameters of ground nut, sorghum and green
gram among the crop species, sorghum and ground nut were
more sensitive and showed reduction of germinations.
Inhibitory effect of Parthenium on the seeds may be due to
allelochemicals such as sesquiterpene mainly parthenin,
traces of phenolics and organic acids.
Effect of Vermicompost on Seed Germination

Pot Experiment
Observation of Shoot Length, Root Length of vigna
radiatae
According to the experiment maximum growth of Vigna
radiatae was recorded in A1 (cow dung + E. fetida)
compared to other treatments followed by A5, A3, N5, N3,
A7 and N7 which are partially mixed with cowdung. 100%
weed source vermicompost showed significantly lower
growth than partially mixed with cow dung (table 3 & 4).
Theunissen et al., (2010) experiments reported
vermicompost derived from water hyacinth (Eichhornia
crassipes L.) on the growth and flowering of Crossandra
undulaefolia, showed that the achieved significantly better
height, larger number of leaves, more favorable root to shoot
ratio and greater biomass per unit time than the control
plants.
Vigour Index
The Influence of various vermicompost in seed germination,
shoot length and root length can be seen from the vigour
index. The vigour index was increased in all treatments
compared to non vermicompost treated plants. The highest
vigour index was observed in A1 followed by A5 and next to
A3. The lowest vigour index was observed in N6
(Parthenium mediated vermicompost) (table 5).
Supported that the positive effect of vermicompost by Joshi
and Vig.,(2010).
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A2
A3
A4
A5
A6
A7

Effect of Vermicompost on Vigour Index
Treatment
Control
N1
N2
N3
N4
N5
N6
N7
A1
A2
A3
A4
A5
A6
A7

15
318
1450
688
720
861.3
1044
603
700.8
1720
913.5
939.6
1181.1
1420
627.8
730

Vigour index
Number of days
30
432
1664.7
800
864
1052.7
1235.4
716.9
824.9
1990
1087.5
1131
1395
1670
788.4
824.9

45
540
1869.3
1016
1080
1218
1383.3
763.8
897.9
2280
1252.8
1409.4
1543.8
1920
890.6
963.6

Effect of Vermicomposts on Growth OF Vigna radiatae

3.35
3.49
3.57
3.79
2.42
2.61

Phytochemical Studies
Qualitative Analysis test for Alkaloids, Terpenoids,
Flavonoids, Tannins, Saponins, Phenolic Compounds,
Protein and Sugars. The phytochemical contents of plants
increased in plants treated with vermicompost than the
control (table 8). Phytochemicals from part of the natural
plant defense system against infection and microbial
invasions.
Data Analysis
Data sets were subjected to multivariate statistical
techniques: mean standard deviation and one way-analysis
of variance (ANOVA). The tests were achieved with a
significant level (P-0.0000696) for shoot length and (P0.027) for root length which is less than 0.05 and F values
are 8.87 for shoot length and 3.96 for root length.

5. Summary and Conclusion
“Vermiculture Movement” is going on in India with multiple
objectives of community waste management, highly
economical way of crop production, which replaces the
costly chemical fertilizers, and poverty eradication programs
in villages.
Dimention of leaves
The length width of leaves showed greater modification in
all vermicompost samples in 45days when compared to
control (table 6).
Classen et al., (2007) reported similar with the present study
was positive results with vermicompost obtained from a
series of experiments on field grown turnips
Chlorophyll Estimation
The chlorophyll content of leaves showed greater
modification in all vermicompost samples in 45 days when
compared to control. Cow dung vermicompost showed
highest value than the other treatments (table 7).
The present study results were similar with Ghadge and
Jadhav., (2013) reported vermicompost of cow dung showed
increased chlorophyll content compared to vermicompost of
Ipomoea and Lantana weeds.
Effect of Vermicompost on Chlorophyll Content
Treatments
Control
N1
N2
N3
N4
N5
N6
N7
A1

Chlorophyll (mg/g Fresh weight)
2.15
3.85
3.21
3.28
3.31
3.66
2.29
2.54
3.97

Among the study Eisenia fetida showed highest nutrient
value of vermicompost than Eudrilus eugeniae. The cow
dung vermicomposts (A1 and N1) showed highest nutrient
value and growth parameters of Vigna radiatae followed by
combined source of cowdung and weed vermicompost (A5,
N5, A3, N3, A7 and N7) than weed vermicompost without
cowdung (A5, N5, A3, N3, A6 and N6). Parthenium
vermicompost showed significantly lowest nutrient level and
germination and growth parameters of Vigna radiatae due to
its allelopathic less inhibitory effect in vercomposed
Parthenium plant due to the presence of sesquiterpene
mainly parthenin, traces of phenolics and organic acids . But
it is less toxic than the non vermicomposted plant and
Parthenium vermicompost which lack seeds.
Study revealed that the Vermicompost produced from the
weeds is not only having beneficial effects on soil health,
growth, quality and yield of crop but also playing vital role
in eradication of pollution hazards. A huge quantity of
domestic, agricultural and rural industrial organic wastes
includes weed population from the agricultural fields and
surrounding areas can be recycled by the effective and fast
decomposition through vermicomposting.
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