
  
Abstract— Parthenium hysterophorus L. (family Asteraceae) is a 
serious weed of pastures, wastelands and also of agricultural fields. 
It has toxin (Parthenin), which is responsible for allelopathic effects. 
Vermicomposting is a bio oxidation and stabilization process of 
macro and micro nutrients of vermicompost.  The study reports the 
production of vermicompost from Parthenium weed using 
earthworms (Eudrilus eugeniae) and assessing its nutritional status. 
The macronutrients (N, P and K) and micro nutrients were increased 
in Parthenium mediated vermicompost and decreased in compost of 
Parthenium mediated compost. Parthenium can be utilized 
effectively as organic manure by composting and vermicomposting 
and thereby control this weed. 
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I. INTRODUCTION 
Vermicomposting is a bio oxidation and stabilization 

process of organic materials that involves joint action of 
earthworms and bacteria, but does not undergo a thermophilic 
stage [1]. Vermicompost is a rich source of macro nutrients 
(Phosphorus (P), Nitrogen (N) and Potassium (K)), micro 
nutrients (Zinc (Zn), Copper (Cu), Iron (Fe) and Manganese 
(Mn)), vitamins and growth hormones like gibberellins, 
which regulate the growth of plants and microbes [2], [3]. 
Vermicomposting is an effective technique for clearance of 
animal wastes, crop residues and agro-industrial wastes using 
low energy [4]. Adoption of vermicomposting technology 
constitutes an essential component of organic farming.  Large 
number of unwanted plants that grow at an alarming rate and 
spread very fast in the cultivated lands, pastures, grasslands 
and forests are also a good source of organic matter [5].  

Earthworms are the agents of turning, fragmenting and 
aerating composting materials. The worm casting has 
excellent aeration, porosity, structure, drainage and moisture-
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holding capacity and is a source of a variety of essential plant 
nutrients in a readily available form [1], [6]. Compost 
produced by earthworm activity will have higher level of 
macro and micro nutrients than the normal organic manures 
[7]. It is generally known that the epigeic species 
Eudrilus eugeniae has greater potentiality for degrading 
organic wastes [8]. Eudrilus eugeniae serves as the most 
suitable species for degradation of organic waste and 
production of vermicompost in South India [9].  

Parthenium hysterophorus L. (family Asteraceae) is one of 
the 10 worst weeds in the world [10] and has spread to almost 
every part of India [11]. It is a poisonous, pernicious and 
aggressive weed. Parthenium is known to badly affect crop 
production, biodiversity, animal husbandry, human health 
and even ecosystem integrity [12] – [15]. It has some water 
soluble allelopathic chemicals such as phenolic acids and 
parthenin—a sesquiterpene lactone of pseudoguanolide 
nature in various parts of the weed [16].  

II.  MATERIALS AND METHODS 

A. Raw Materials and Earthworms  
Before flowering stage, fresh and healthy P. hysterophorus 

L. were collected from in and around fallow lands of 
Coimbatore, Tamil Nadu, India.  Fresh cow dung was 
collected from a farm house, Pollachi (T.K), Coimbatore, 
Tamil Nadu, India. These weeds were chopped into small 
pieces. The inoculums were essentially composed of weeds 
and cow dung. Healthy and young Eudrilus eugeniae 
earthworms were collected from Non-Conventional Energy 
and Rural Development, Vadavalli, Coimbatore, Tamil Nadu, 
India. 

B. Vermicomposting- Experimental Setup 
This study was carried out with three replications at 

Karpagam University campus, Coimbatore (11˚16’N; 
76˚58’E), Tamil Nadu from March-Ju1y, 2012. The 
inoculums were prepared by mixing chopped parthenium and 
cow dung at different ratios (w/w). Parthenium (without cow 
dung) were taken for this study. The treatment details are 
shown in Table 1. Mixed compost ingredients were added and 
put into separate tank (1 m depths). Treatments were allowed 
for per-digestion for 60 days. A thorough turning was made 
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every 15 days during per-digestion periods. After pre-
digestion process the equal size, healthy and young 

earthworms were inoculated in each treatment. The tanks 
were covered with jute bags on  

TABLE I 
COMPOSITION OF RAW MATERIALS 

the top to maintain proper heat and humidity.  Moisture 
content was maintained by sprinkling water. Before 
earthworm inoculating the samples were collected. After 60th 
day vermicompost samples were collected and stored in 
plastic containers at cool condition for analysis. 

 
C. Analysis of Macro and Micro Nutrients  
Macro nutrients of vermicompost were analyzed by 

Standard methods. Total kjeldahl nitrogen (N) was 
determined by kjeldahal digestion [17]. Total potassium (K) 
was estimated using flame photometer [18] and Total 
phosphorus (P) were analysed by colorimetric method [19]. 
Micronutrients Zinc (Zn), Copper (Cu), Iron (Fe) and 
Manganese (Mn) were determined by atomic absorption 
spectrophotometry [20]. 

 
D. Data analysis 
The study was conducted twice and t-test was used to 

analyse the significant differences among different treatments 
for studied parameters. All results were analysed using SPS 
16.0 software. 

III. RESULTS AND DISCUSSION 
Total nitrogen (N), phosphorus (P) and potassium (K) 

contents increased from compost to vermicompost (Fig. 1-3). 
N level was high in T7 (1.63%) and T8 (1.65%) of 
vermicompost and low level in T4 (1.33%). The P level was 
significantly increased in vermicompost of T7 (0.88%) and 
T8 (0.95%) and low level of P in T4 (0.62%) as compared to 
all treatments. K level was increased in T7 (1.63%) and T8 
(1.66%) of vermicompost. But low level of K was observed in 
T1 (1.43%), which was very similar to earlier work [21]. 

 

 
 

Fig. 1 Nitrogen levels in Parthenium mediated compost and 
vermicompost 

 

 
 

Fig. 2 Phosphorous levels in Parthenium mediated compost and 
vermicompost 

 
 

 
 

Fig. 3 Potassium levels in Parthenium mediated compost and 
vermicompost 

 
Micronutrients Zinc (Zn), Copper (Cu), Manganese (Mn) 

and Iron (Fe) also increased from compost to vermicompost 
(Fig. 4-7). Zn level was high in T6 (250.33 ppm) and T7 
(251.33 ppm) of vermicompost. Copper level significantly 
increased in T4 (98 ppm) and T8 (99 ppm) vermicompost 
when compared to compost T4 (87 ppm) and T5 (81 ppm). 
Mn highly increased in T2 (162 ppm) and T7 (164 ppm) of 
vermicompost and low level was observed in T1 (139.33 
ppm) of vermicompost. 

 
 

Treatments P. hysterophorus 
(kg) 

Cow 
dung 
(kg) 

Total 
material 

(kg) 

T1 10 - 10 
T2 8 2 10 
T3 7 3 10 
T4 6 4 10 
T5 5 5 10 
T6 4 6 10 
T7 3 7 10 
T8 2 8 10 
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Fig. 4 Zinc levels in Parthenium mediated compost and 
vermicompost 

 

 
 

Fig. 5 Copper levels in Parthenium mediated compost and 
vermicompost 

 

 
 

Fig. 6 Manganese levels in Parthenium mediated compost and 
vermicompost 

 

 
 

Fig. 7 Iron levels in Parthenium mediated compost and 
vermicompost 

 
 Fe level also increased in T5 (101 ppm) and T8 (101 ppm) 

of vermicompost, when compare to all treatments of 
vermicompost.  These results are very similar to Chaudhuri et 
al. [21]. Statistically; there is a significant difference between 
two different groups (compost and vermicompost). All the 
treatments of macronutrients and micronutrients level (t test 
range between -8.0 to -44.0, df = 2, p < 0.05) increased from 
compost to vermicompost, indicating that the earthworms and 
microbial activity may influence the increase in nutrients 
level. 

IV. CONCLUSION 
Vermicompost has good macro and micronutrients when 

compared to compost. They help to increase soil fertility and 
increase the crop yield considerably. Among micronutrients 
Zinc (Zn), Copper (Cu), Iron (Fe) and Manganese (Mn) were 
increased and decreased in decomposed samples. Parthenium 
can be utilized effectively as organic manure by composting 
and vermicomposting and thereby preventing alarming 
spread of it. 
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