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The Indian economy is based on agriculture. In recent 
years, the major problem has been the spread of a large 
number of terrestrial weed species in arable lands, pas-
tures, grasslands and forests. Lantana camara L. (Lanta-
na) and Parthenium hysterophorus L. in croplands have 
become a major concern for sustainable agriculture and 
public health. These weeds affect the biodiversity, cause 
ecological imbalance and, in the long run, affect soil pro-
ductivity (Partel, 2011; Singh & Beck, 2006). P. hystero- 
phorus (locally known as carrot grass, congress grass) 
was introduced along with PL 480 Mexican wheat seeds, 
which gradually spread to every corner of the country 

L. camara is a species from the fam-

ornamental flowering plant and has since spread in most 
terrestrial ecosystems including forests, wetlands, and or-

chards (Ghisalberti, 2000). Lantana is an evergreen, climb-
ing shrub, strongly branched, usually 2–4 m high (Patel, 
2011). Both weeds spread very fast and occupy large areas 
and adversely effects the flora and fauna of a given habi-
tat. It is estimated that Parthenium has reduced the crop 
productivity by about 40% in India alone (Yadav & Garg, 
2011). Habitat colonisation by Parthenium is very fast, be-
cause the plant contains phenolics and lactones, i.e. par-
thenin, coronopilin, hysterin, ambrosin, ferulic and anisic 

toxic chemicals restrict the growth of other species in 
the region. It also provides shelter for a number of crop 
pests and vectors for human diseases (Nguyen et al., 2010; 
Sharman et al., 2009). This weed has been considered as 
one of the greatest sources of dermatitis, asthama, nasal-
dermal and naso-bronchial types of diseases (Morin et el., 
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The objective of this study was to determine the feasibility of vermicomposting of two noxious terrestrial weeds Lantana 
camara L. and Parthenium hysterophorus L. A plastic crate was used to design a compost pit and both weeds were mixed in the 1:1 

Eisenia fetida (Savigny, 1826) was used for 
vermicomposting. Physicochemical parameters of samples were analysed after 45, 60 and 90 days. Several physicochemical char-
acteristics, important in terms of fertility, were measured in all treatments. A decrease in pH, conductivity and total organic carbon 
was observed in all experimental pits during the 90-day cycle. An increase in the concentration of total nitrogen, potassium, sodium, 
and phosphorus was also observed. The results indicated that Parthenium and Lantana can be used as raw material along with cow 
dung for vermicomposting.
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as grazing and deforestation, have been invaded by inva-
sive alien species such as Lantana, Mikania, Chromolaena 
and Ageratinav (Love et al., 2009). Lantana has many ad-
verse effects on forest ecosystems, including the loss of na-
tive biodiversity, replacement of native plant communities 
in forests ecosystems by dense impenetrable thickets, con-
tribution to soil erosion and fire hazard, negative impact 
on forest regeneration, harbouring vectors that carry infec-
tious diseases (Mellow et al., 2005; Sharma et al., 1988; 
Deshmukhe et al., 2011). Studies suggest that Lantana 
is also useful for methane gas production as it contains 
large amounts of holocellulose that can serve as low-cost 
feedstock for bioethanol production (Ganesh et al., 2008). 
It has a chitinase enzyme that can be used in agriculture, 
industry, environmental protection and chito-oligosaccha-
ride production (Patel, 2011). Two new triterpenoids have 
been isolated from the roots of L. camara. Leaves of L. 
camara provide an essential oil that is rich in sesquiterpe-
nes, while hepatoprotective oleanolic acid is isolated from 
its roots (Misra & Laatsch, 2000). It has antipyretic, anti-
microbial and antimutagenic properties and therefore it is 
used in folk medicine (Mello et al., 2005; Sharma, 1984; 
Sharma et al., 1988). The under-canopy soil covered with 
Lantana has high concentration of nutrients, indicating that 
the plant may be useful for improvement of soil fertility 
(Osunkoya & Perrett, 2010).

The lack of natural enemies of these weeds helps them 
to grow fast and colonize. Available manual methods 
of controlling these weeds include chemical agents and 
mechanical means. Mechanical control involves manual 
weeding, which is time consuming and unpleasant work, 
aggravated by health hazards associated with handling 
of these weeds. Several attempts have been made to re-
strict the spread of Parthenium and Lantana in a beneficial 
manner i.e. as drugs (Singh & Beck, 2006), green manure 

a high organic content and their disposal and management 
is necessary for land restoration to maintain soil fertility 
through solid waste management practices in agriculture. 
The present study is an attempt to explore the feasibility 
of Lantana and Parthenium as a substrate for vermicom-
posting using Eisenia fetida (Savigny, 1826) and to find 
out the most appropriate ratio of substrate and cow dung 
for vermicomposting. The nutrient concentration of the 
compost is also analysed to get an idea about further use 
of the compost in agricultural practices. 

cow dung was collected from a nearby farmer, while Par-
thenium was collected from the Birla Institute of Technolo-
gy campus near the Patna Airport. Lantana and Parthenium 
were collected from the Tarumitra Ashram at Digha Ghat, 
Patna. The earthworm Eisenia fetida was obtained from 
JAPANI Pharma, a sister institution of the Indian Council 
of Agriculture and Research (ICAR), Ara, Bihar. The col-
lected weeds were chopped into small pieces (3–4 cm) to 
provide more surface area that would facilitate the micro-
bial activity as well as to increase the moisture content. At 
first, Lantana and Parthenium were mixed in the 1:1 ratio. 
The weed mixture was mixed in a different ratio with cow 
dung (Table 1). In the present study, five plastic crates were 
used as vermin pits and loaded with the Lantana + Parthe-
nium mixture and cow dung in different ratios.

Table 1. Ratio of weeds and cow dung in every pits

Sample 
code

A 0 100

B 20 80

C 40 60

D 60 40

E 80 20

The vermicompost pit was designed using plastic crates 
with the following dimensions: 48 cm length, 30 cm width, 
26 cm depth, and 7 cm free board, and initial (empty) 
weight of 2 kg. The drainage system was designed as to 
properly remove excess moisture from the pit by using 
sand and gravel up to 3 cm height from the bottom. Holes 
were made at the one end of a crate and 2-degree slope was 
provided to collect leachates during the composting period. 
Both weeds, Parthenium and Lantana, were mixed in the 
equal ratio (1:1) but different ratios were applied when 
mixing waste and cow dung i.e. 20% of weed mixture and 
80% of cow dung, 40% of weed mixture and 60% of cow 
dung, 60% of weed mixture and 40% of cow dung, 80% 
of weed mixture and 20% of cow dung and 100% of cow 
dung. The final weight of the mixture was 10 kg in all indi-
vidual pits. The mixture was left for three days to establish 
and settle, and thereafter 100 specimens of E. fetida were 
added into each pit. The temperature and weight of each 
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pit were measured before introducing the earthworms. The 
growth of the earthworm was observed and after 50 days 
another 125 earthworms were added to each of the com-

A well-homogenized sample was collected from the ver-
min pit after 45, 60 and 90 days and the nutrient concen-
tration and physical parameters, including temperature, 
pH and conductivity, were determined. The pH and EC 
were determined using a digital pH meter Eco tester pH1 
and a digital EC meter (Eco tester EC low), respectively. 
Temperature, which is one of the most important factors 
affecting the rate of vermicomposting, was recorded after 
15 days using a portable thermometer. Nutrients, i.e. total 
organic matter, phosphate, nitrate, sodium and potassium, 
were analysed in the lab using standard methods of deter-
mination described in APHA (1998). Organic carbon was 
analysed using the Walkley and Black method and organic 
matter was calculated by the following equation: 

% Carbon = (B-S) × 0.5 × 12 × 100/weight (gm) of sam- 
ple × 4000  eq. 1

% Organic matter = % of total organic carbon × 1.72/0.58 
 eq. 2

(where B = amount of titrant used by a blank and  
S = amount of titrant used by a sample). 

Total phosphorus in compost was determined by the 
ascorbic acid method (APHA, 1998) using a spectropho-

of a sample was calculated at 650 nm and the concentration 
was estimated using a standard calibration curve. Phospho-
rus concentration was calculated by dividing the atomic 
weight of phosphorus by the molecular weight of phos-
phate. The concentration of sodium and potassium was 
measured using a flame photometer (Systronics flame pho-
tometr128), while total nitrogen was estimated using the 

sum of ammonia and organic nitrogen present in a sample. 
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decomposition in which pH of the substrate decreases 
gradually. The pH value during vermicomposting depends 
on the time of decomposition and the rate at which dif-
ferent substrates are decomposed. A gradual pH decrease 
after 45, 60 and 90 days was observed and the pH value 
was 8.1, 8.1 and 7.5, respectively, for pit A. Similarly, pH 
of a sample from pit B was 8.7, 8.3, and 7.7. Whereas pH 
of a sample from pit C was 8.2, 8.3, and 7.3, while pH 
of a sample from pit D and E was 8.6, 8.4, 7.4 and 8.2, 

2). The vermicomposting process caused high reduction in 
pH compared to composting due to the production of CO2 
and other organic acids. Similar results were reported for 
vermicomposting of other substrates (Gupta & Garg, 2008; 
Suthar, 2009). 

It has also been suggested that mineralization of nitro-
gen and phosphate into nitrate/nitrite and orthophosphate or 
bioconversion of organic acid into the intermediate species 
of organic acid might also be responsible for the reduc-
tion in pH values (Suthar, 2009 ). EC of the vermicompost 
varies over time and depends on the cow dung concentra-
tion. An increase in EC is observed in all treatments with 
the passage of time (60 days) and the increasing amount 
of cow dung. The maximum increase was observed in con-
tainer A where the EC value increased by 450 μS relative 
to the initial value recorded on the 45th day of the culture 

-
tion and salt formation was higher in those pits where the 
amount of cow dung was high. The increasing EC value 
over time indicates a large amount of salt after the activity 
of worms (Garg & Yadav, 2011).

The decrease in the organic matter concentration in all 
treatments indicates the loss of carbon from the substrate 
during vermicomposting. Earthworms modify the substrate 
conditions which consequently promotes the loss of car-
bon in the form of CO2 or sometimes mineralization of or-

The overall reduction in total organic carbon after 90 days 
was 52.1%, 62.1%, 54.7%, 63.7% and 51% (respectively) 

Reduction in the organic matter depends on the substrate 
characteristics and the type of substrate used. A significant 
reduction (44.65%) in the organic matter concentration was 

2010). The total nitrogen content of the vermicompost in-
creases in all pits and the maximum increase was observed 
in pit C, which had 40% of the substrate and 60% of cow 

the initial feed material and the degree of decomposition. 
The loss of organic carbon, the decrease in pH and mine- 

ralization of the organic matter containing proteins along 
with the conversion of ammonium nitrogen into nitrate 
may be responsible for the increased content of nitrogen 
in vermicompost (Garg & Gupta, 2011).

Phosphorus concentration in vermicompost was found 
to increase with time. The maximum increase was observed 
in pit C (2.7 g/kg) while the minimum increase (0.1 g/kg) 
in the concentration of phosphorus was found in pit B after 

was found in pit B between 60 to 90 days. An increase 
in phosphorus concentration in vermicomposting may be 
due to mineralization and mobilization of phosphate pre-
sent in the feed material, due to bacterial and faecal ac-
tivities of earthworms (Garg & Yadav, 2011). It has been 
observed that during vermicomposting, earthworms con-
verted the insoluble phosphorus into soluble forms with the 
help of phosphorus solubilizing microorganisms through 
phosphatases present in their gut, making it more available 
for plants (Ghosh et al., 1999). The increase in phosphate 
concentration during vermicomposting may be due to the 
presence of alkaline phosphatases in the worm casts. 

The concentration of potassium in different pits in-
creased significantly. The maximum increase in the con-
centration of potassium was found in pit B, while a slight 
decrease in the overall concentration of potassium was ob-
served in pit C (from 10.71 to 10.7 g/kg). In pit A and B, 
the concentration of potassium increased between 60 to 
90 days, while in other pits the concentration of potassi-

showed an increase in the concentration of potassium dur-
ing the vermicomposting (Suthar, 2009). The concentration 
of sodium after vermicomposting of weeds increases with 
time. The maximum increase was observed in pit A where 
the concentration of sodium increased by 34.5 g/kg, while 
the minimum increase was observed in pit B (14.45 g/kg).

The C:N ratio decreases after vermicomposting. The 
maximum decrease in the C:N ratio was found in pit A, 
while the minimum decrease was found in pit B. The C:N 
ratio is the most widely used index for the maturity of or-
ganic wastes and indicates the degree of decomposition 
of organic material. During decomposition, more carbon is 
lost to the atmosphere, which reduces the C:N ratio (Sinha 
et al., 2011). Wood debris, dry leaves, straw, paper and gar-
den mulch are characterised by a high content of carbon 
and a smaller content of nitrogen, which is reduced after 
decomposition. The loss of CO2 in the process of respira-
tion and production of mucus and the nitrogenous excre-
ments are responsible for the decrease in the C:N ratio 
(Garg & Yadav, 2011; Garg & Gupta, 2011).

The C:P ratio of the vermicompost decreased with time. 
The maximum decrease in the C:P ratio was found in pit B, 
while the minimum decrease was found in pit E.
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There is a possibility of preparing vermicompost by using 
a proper ratio of Lantana and Parthenium to tackle the 
problem of these weeds for sustainable management of ag-
riculture. An adequate mixture of weeds and cow dung 
may provide a sustainable option for management of these 
terrestrial weeds. Designing a pit is the most important 
stage in the production of vermicompost. Proper monitor-
ing of temperature and moisture content is required for 
vermicomposting, and it can be done by laying a proper 
drainage system. It has been found that the concentration 
of nutrients, the growth of earthworms, and the compost 
granules in pit C were better compared to other pits de-
signed during this study. The maximum growth of earth-
worms was found in pit C containing 40% of weeds and 
60% of cow dung. The vermicompost was nutrient rich, 
odour free and more stable compared to the initial value. 
The result of the present study indicates economic utiliza-
tion of Parthenium and Lantana by vermicomposting and 
its use for ecological engineering and sustainable agricul-
ture. The study shows that Parthenium and Lantana can 
be used as a substrate material in small- and large-scale 
vermicomposting field experiments. 

The study was conducted indoors and therefore we would 
like to acknowledge the laboratory staff at the Central Uni-
versity of Bihar. 
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