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Biocontrol of a Toxic Weed, Argemone mexicana L. through Vermicomposting
and its Effect on the Growth of Eisenia fetida Sav.
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Argemone mexicana L. (Mexican prickly poppy)
is an herbaceous weed of rabi season.  Presence of A.
mexicana not only adversely affects crop yield but also
hinders in agricultural operations and its seed adulteration
can be a health hazard. One per cent adulteration of
mustard oil by Argemone oil has been shown to cause a
clinical disease, epidemic dropsy in human beings as its
seeds are similar with mustard. Although some work
has been done on the degradation of various weeds using
earthworms (Mudgal et al., 2006; Narayana et al., 2007;
Dasgupta and Singh, 2009) but attempt has not been
made to transform this toxic tropical weed into a
biomanure.  In the present studies, the weed was
composted alongwith cattle dung using an epigeic worm,
Eisenia fetida.  Effect of weed on the maturity, biomass
and cocoon production of worms was also studied.

The weed was collected from the agricultural
lands during winter months (November to February),
chopped into small pieces of 2 cm size excluding root
system and mixed with cattle dung in three ratios 1 : 3,
1 : 1 and 3 : 1. Four kg of each medium (ratio) was kept
in rectangular plastic tubs (size 43 x 17 x 13 cm), in
triplicate.  After pre-decomposition period of 15 days,
20 g immature healthy worms of the genus, E. fetida
was inoculated into each tub. Control sets, devoid of
worms, were also arranged side by side with their
respective ratios. Moisture was maintained by sprinkling
tap water as and when required. The experiment was
conducted in two consecutive years during winter
months and till the transformation of waste into
vermicompost. Physico-chemical parameters of different
media were analysed before the inoculation of worms
and after the completion of the experiment. Per cent
organic matter was analysed by Walkley-Black (1947)
method, nitrogen content by Kjeldhal method (Jackson,
1967), pH by Systronics digital pH meter (Make MK
VI) and per cent water-holding capacity by the method
described by Srinivasa Murthy et al. (1999) method.
Total biomass of worms was taken by using an electronic
balance (Afcoset, ER-182A make) after a very quick

wash using filter paper to remove extraneous material
on the body, if any.

Alterations in physico-chemical parameters of
media have been shown in Table 1. It may be noticed
that the level of moisture content significantly decreased
during the transformation of waste into vermicompost.
It was lowered by 1.28 times in 1 : 3; 1.15 times in 1 : 1
and 1.05 times in 3 : 1 experimental media, while 1.35
times in 1 : 3, 1.20 times in 1 : 1 and 1.06 times lowered
in 3 : 1 control media than that of their initial values.
Similar findings have also been observed by Singh et al.
(2009) while working on the biomanagement of banana
packing waste using epigeic earthworm, E. fetida.

It may be interesting to note that the bulk density
was reduced after vermicomposting but such reduction
was more in the media without earthworms.  In contrast,
Gupta and Sakal (1967) while working on comparative
analysis of physico-chemical composition of earthworm
castings of garden and cultivated soils recorded that bulk
density was lowered in worm-castings than that of
parent soil.  Water holding capacity that plays a
significant role in plant growth was lowered significantly
in the vermicompost than that of their respective control
media (Table 1). It was lowered by 1.30 times in 1 : 3,
1.11 times in 1 : 1 and 1.07 times in 3 : 1 of experimental
media, while such reduction was more in the media
without earthworms.  It might probably be due to the
formation of a bio-complex between the fluid component
of waste material and dung. Contrary to this, Ghosh et
al. (2005) have mentioned more water holding capacity
of vermicompost than the worm’s feed.

Earthworms are very sensitive to hydrogen ions
concentration.  It may be seen that worms lowered the
pH during the waste processing.  This lowering was
1.04 times in the experimental media and 1.01 times in
the media without worms with respect to their initial
values.  Some workers have found that the pH of worm-
castings was higher than that of the soil (Lunt and
Jacobson, 1944; Srikhande and Pathak, 1948; Reddy,
1983) as reported in the present studies, while others

Short Communication



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
17

.2
40

.1
14

.6
6 

o
n

 d
at

ed
 3

-J
u

l-
20

15

217

Ta
bl

e 
1.

  P
hy

si
co

-c
he

m
ic

al
 p

ar
am

et
er

s o
f d

iff
er

en
t m

ed
ia

 (A
. m

ex
ic

an
a 

: C
at

tle
 d

un
g)

 b
ef

or
e 

an
d 

af
te

r v
er

m
ic

om
po

st
in

g 
pr

oc
es

s

In
iti

al
 p

hy
si

co
-c

he
m

ic
al

 p
ar

am
et

er
s

Pa
ra

m
et

er
s

Fi
na

l p
hy

si
co

-c
he

m
ic

al
 p

ar
am

et
er

s
of

  m
ed

ia
 (b

ef
or

e v
er

m
ic

om
po

st
in

g)
(a

fte
r v

er
m

ic
om

po
st

in
g)

1 
: 3

1 
: 1

3 
: 1

Ex
pe

rim
en

ta
l m

ed
ia

C
on

tro
l m

ed
ia

1 
: 3

1 
: 1

3 
: 1

1 
: 3

1 
: 1

3 
: 1

61
.4

0±
0.

71
52

.0
7±

0.
36

47
.8

9±
0.

31
%

 M
C

47
.6

0±
0.

69
45

.0
4±

0.
72

45
.2

8±
0.

92
46

.9
4±

0.
98

43
.3

9±
0.

39
44

.8
0±

0.
20

01
.1

8±
0.

34
  0

.9
3±

0.
16

  0
.8

1±
0.

81
B

D
 (g

/c
m

3 )
01

.0
9±

0.
45

  0
.9

6±
0.

35
  0

.7
9±

0.
27

01
.0

2±
0.

82
  0

.7
6±

0.
52

  0
.6

3±
0.

57
58

.8
1±

0.
39

47
.2

0±
0.

32
41

.3
6±

0.
39

%
 W

H
C

56
.5

9±
0.

86
42

.3
8±

0.
63

38
.7

8±
0.

47
39

.3
6±

0.
68

36
.3

8±
0.

37
34

.3
8±

0.
36

09
.6

1±
0.

32
10

.0
2±

0.
48

10
.0

3±
0.

92
pH

09
.2

4±
0.

72
09

.5
2±

0.
35

09
.6

3±
0.

37
09

.5
7±

0.
91

09
.7

6±
0.

28
09

.8
9±

0.
69

35
.4

7±
0.

65
36

.9
0±

0.
67

40
.2

1±
0.

49
%

 O
M

25
.4

5±
0.

92
26

.9
2±

0.
38

28
.3

0±
0.

53
34

.3
5±

0.
81

32
.8

9±
0.

65
38

.7
8±

0.
37

01
.1

2±
0.

17
02

.0
1±

0.
30

02
.1

0±
0.

83
%

 N
02

.1
2±

0.
39

02
.3

0±
0.

83
02

.5
4±

0.
58

01
.3

8±
0.

73
02

.2
3±

0.
35

02
.3

5±
0.

34

M
C

–M
oi

st
ur

e 
co

nt
en

t, 
B

D
–B

ul
k 

de
ns

ity
, W

H
C

–W
at

er
 h

ol
di

ng
 c

ap
ac

ity
, O

M
–O

rg
an

ic
 m

at
te

r, 
N

–N
itr

og
en

,  
Ex

pe
rim

en
ta

l m
ed

ia
–M

ed
ia

 w
ith

 w
or

m
s, 

C
on

tro
l m

ed
ia

–
M

ed
ia

 w
ith

ou
t w

or
m

s.



   
   

w
w

w
.In

d
ia

n
Jo

u
rn

al
s.

co
m

   
   

   
   

M
em

b
er

s 
C

o
p

y,
 N

o
t 

fo
r 

C
o

m
m

er
ci

al
 S

al
e 

   
 

D
o

w
n

lo
ad

ed
 F

ro
m

 IP
 -

 1
17

.2
40

.1
14

.6
6 

o
n

 d
at

ed
 3

-J
u

l-
20

15

218

reported it in the reversed order (Puh, 1941; Stockli,
1949; Nye, 1955) although all these findings reported
by different workers were concerned with endogeic
species of earthworms.

The per cent organic matter was lowered by
1.39 times in 1 : 3, 1.37 times in 1 : 1 and 1.42 times
in 3 : 1 experimental media, while it was  only 1.03 in
1 : 3, 1.12 in 1 : 1 and 1.03 times in the media without
worms than that of their initial values. Singh et al.
(2009) have also reported lowering in per cent organic
matter in the vermicompost than that of their initial
values. Significant increase in per cent nitrogen was
recorded in experimental and control media both. It
was 1.89 times in 1 : 3, 1.14 times in 1 : 1 and 1.20
times higher in experimental media and 1.23 times in
1 : 3, 1.10 times in 1 : 1 and 1.11 times higher in
control media than that of their initial values.  Higher
values of % N in vermicompost samples have been
reported by many workers (Edwards, 1988;
Balamurugan, 2002; Mudgal et al., 2006; Singh et
al., 2009).

Quality of feed affects the growth and

development of worms.  It may be noted that the number
of clitellates, non-clitellates and juveniles was found
maximum in the 1 : 1 experimental media. Clitellates
were 1.02 times more in 1 : 3 and 2.52 times in 3 : 1
experimental media, while non-clitellates counted 1.12
times more from 1 : 3 and 1.75 times from 3 : 1
experimental media. In case of juveniles, their number
was 1.29 times higher in 1 : 3 and 1.74 times in 3 : 1
experimental media. Interestingly, biomass of worms
was also recorded higher in 1 : 1 experimental media
than that of 1 : 3 and 3 : 1 media (Table 2). It was 1.06
times more from 1 : 3 and 2.14 times from 3 : 1
experimental media indicating that 1 : 1 ratio of weed
and cattle dung makes a good feed material for the
worms. Edwards et al. (1985) evaluated the productivity
of worm’s biomass and processed waste in relation to
type of waste. However, it is fascinating to note that the
maximum number of cocoons is produced in 1 : 3
experimental media. This value was 1.16 times more
from 1 : 1 and 1.74 times from 3 : 1 media (Table 2).

These results indicate that the worms lower the
bulk density, water holding capacity, moisture content

Table. 2. Biomass of earthworms, E. fetida (Sav.) before and after vermicomposting in the experimental media

Ratios of Exp. Worm’s biomass No. of earthworms Total number Worm’s biomass
media (A. m : c. d.) (before (after vermicomposting) of cocoons (after

vermicomposting) vermicomposting)
Clitellates Non-clitellates Juveniles

1 : 3 20±0.89 55.32±0.92 38.66±0.38 34.66±0.86 38.20±0.45 49.21±0.97
1 : 1 20±0.62 56.66±0.73 43.32±0.89 44.78±0.27 32.67±0.58 52.58±0.57
3 : 1 20±0.34 22.48±0.78 24.66±0.50 25.60±0.41 21.86±0.78 24.46±0.94

A. m.–Argemone mexicana, c. d.–Cattle dung.

and pH of vermicompost on one side and increase the
level of nitrogen on the other. The 1 : 1 ratio of weed :
dung was found the best-suited growing medium for E.
fetida and 1 : 3 for their cocoon production. It may also
be concluded that the toxic weed, A. mexicana could
easily be transformed into vermicompost and be used in
improving soil health.
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