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ABSTRACT

An experiment was conducted to determine the effect of vermicompost on the growth and yield
ofCapsicum annuumvar. frutescens (Kantharimilagu). Vermicompost is a rich source of vitamins, enzymes,
macro and micronutrients which when applied to plants help in efficient growth. The major thrust of this
investigation was focused on the growth and yield of Capsicumannuumvar. frutescensusing the vermicompost
prepared by the earthworm species namely FEudriluseugeniaeon the biodegradation of Banana waste
(Musasps) mixed with cow dung 3:1. The present study has been carried out to evaluate thephysico-chemical
characteristics, micronutrients and macronutrients, and also a comparative study was done on the effect of
vermicompost on growth parameters namely root length, shoot length, number of leaf and number of flower
and length of fruits in Capsicum annuumvar. frutescens. The results of the study revealed that the plants
treated withvermicompostshowed C/N ratio increasedin macronutrients (N, P, K, Ca, Na, Mg and C) and
micronutrients (Fe, Cu, Mg and Zn) than the plants grown in leaf mold and control.The vermicompost applied
plant (Capsicum annuumvar. frutescens) showed increased root and shoot length, number of leaves, number
of flowers and length of fruits than the plants which are not treated with vermicompost. Hence based on the
various biochemical studies performed it is concluded that this quality of bio solid vermicompost obtained
from the degradation of banana wastes by Eudriluseugeniae is an effective biofertilizer which would facilitate
the increased uptake of the nutrients by the plants resulting in higher growth and yield.
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1. INTRODUCTION phosphorus (P), potassium (K) and magnesium (Mg)
was found to be higher in (Oryzasativa) plant when it

Vermicomposts are products derived from was applied with vermicompost (Jadhav et al., 1997).

the accelerated biological degradation of organic
wastes by earthworms and microorganisms. 2. MATERIALS AND METHODS
Earthworms consume and fragment the organic
wastes into finer particles by passing them through a
grinding gizzard and derive their nourishment from
microorganisms that grow upon them. The process
accelerates the rates of decomposition of the organic
matter, which in turn alter the physical and chemical
properties of the material, leading to a humification
effect in which the unstable organic matter is fully
oxidized and stabilized (Albanell et al., 1988; Orozco
etal., 1996). The end product, commonly referred to
as vermicompost is greatly humified through the
fragmentation of the parent organic materials by
earthworm sand colonization by microorganisms
(Edwards, 1998). From earlier studies also it is
evident that vermicompost provides all nutrients in
readily available form and also enhances uptake of
nutrients by plants. Sreenivas et al. (2000) studied
the integrated effect of application of fertilizer and
vermicompost on soil available Nitrozen (N) in ridge
gourd (Luffa acutangula). Similarly, the uptake of N,

The present work was carried during the
year August 2013 - December 2013, at
Marayapuram, Marthandam, K.K. Dist, and Tamil
Nadu. To effectively recycle, the locally available
banana waste, the earthworm species
Eudriluseugeniaewas used. Culture of
Eudriluseugeniaespecies of earthworms were set up
using large baskets for the production
vermicompost. The basal layer of the vermi-bed
comprised of broken bricks followed by a layer of
coarse sand in order to ensure proper drainage. A
layer of loamy soil was placed at the top. 50 locally
collected earthworms are introduced in tothe soil.
Fresh cattle dung was scattered over the soil and
then it was covered with a dried banana waste.
Water was added to the unit in order to keep it
moist. The plant waste along with cattle dung was
over turned once a week. After 60 days,

100


mailto:surejkensa@gmail.com

vermicompost units were regularized for the
harvesting of vermicompost every 20 days.

Leaf mold compost was prepared by using
loamy soil, leaf wastes and some dropping of animal
waste in the ratio of 3:2:1. Enough water was added
at regular intervals. After 30 days, leaf mold
compost was ready.

After preparing the media (vermicompost,
leaf mold compost) the seeds of
Capsicumannuumfrutescensare sown on the ordinary
soil and watered regularly. After 15 days, selected
freshly grown nursery plants are planted in a
medium of vermicompost and leaf mold compost
separately. The seedlings are watered regularly. A
control set up is maintained. The following growth
parameters are recorded at harvest (after 15 weeks)

iy
2)
3)
4)
5)
6)

Root length

Shoot length

Number of leaves per plant
Number of flowers
Number of fruits and

Length of fruits

On 15th week, the plants were taken out of
the gunny bags and the above listed growth
parameters were measured. The physico- chemical
parameters such as macro and micro nutrients, pH
and electrical conductivity (Jackson, 1973) are
analysed.

3. RESULTS AND DISCUSSION

The physico-chemical properties of vermi
compost, leaf mold compost and control are listed in
Table 1. All the physico-chemical parameters except
pH increased significantly in pots of vermicompost
followed by leafmold compost and control. The
content of micro nutrients like Mn - 8 ppm, 6 ppm
and 2.03 ppm; Zn - 4.5 ppm, 3.6 ppm and 3.5 ppm;
Cu - 1.5 ppm, 1.2 ppm and 0.045 ppm; Fe - 9.9
ppm,9 ppm, 4.3 ppm; Mg 5.2 ppm, 4.1 ppm, 2.44
ppm; Ca-8.5 ppm, 6.2 ppm and 4.09 ppm; K-65%,
55% and 45%; P-8.25%, 6.15% and 0.03%; N-2.2%,
2.01% and 0.6%; C- 3.07%, 1.07% and 0.09% in
Vermicompost, leaf mold compost and control
respectively (Table 1). pH (7.5) decreased in
vermicompost, followed by 7.7 in leaf mold compost
and 7.9 in control. Like that electrical conductivity
(EC) was 1.40 in vermicompost followed by 1.36 and
1.35 in leaf mold compost, control respectively.

Table 1. Physico-chemical properties of vermicompost and leaf mold compost.

- (=9 — ~~
T £ & & & & & = £ & <8 % 8§
= N a. =z, N
= g g g £ 8 g
Vermi 8 45 15 99 52 85 65 825 22 301 75 140
compost
Leaf mold 36 12 9 41 62 55 615 201 107 7.7 136
compost
Sterile
soil 2.03 35 0.045 4.3 2.44 4.09 45 003 06 009 79 1.35
(Control)
Table 2. Effects ofvermicompost and leaf mold on the growth of Capsicum annuumlL. var. frutescens
(L.) Kuntze
. Root Shoot Number of Number of Lengthof = Number of
Media Length length f frui frui ]
(cm) (cm) owers (cm) Tuits (cm) ruits (cm) eaves
Vermicompost 7.5 16.5 15 13 2.2 10
compost
Sterile Soil
(Control) 55 11 9 3 1.2 5
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Effects of the application of various
fertilizers on different morphological parameters
such as root length, shoot length, number of leaves,
number of flowers, number of fruits and length of
fruits were determined after harvesting. All the
morphological parameters increased significantly for
the plants treated with vermicompost than with leaf
mold compost and control. At the harvesting time,
the plants treated with vermicompost, leaf mold and
control showed the increase in length of roots7.5 cm,
9cm and 5.5cm, shoot length increased 16.5 cm, 13
cm and 11 cm; number of flowers 15, 11 and 9;
number of fruits 13, 6 and 3; length of fruits 2.2 cm, 2
cm and 1.2 cm and number of leaves 10, 6 and 5
respectively (Table 2).

The results of the decrease in the pH of soil
treated with vermicompost when compared with
control,the increased soil electrical conductivity and
the increased soil nutrients (nitrogen, phosphorous,
potassium, carbon, calcium, magnesium, manganese,
copper, zinc and magnesium) are in agreement with
the earlier work done by Ismail (2005); Lalitha et al,
(2000); Azarmi et al, 2008). Similarly, the result of
growth and yield of C. annuum with present study
increased root length, shoot length, number of
leaves, flowers, fruits and length of fruits is in
accordance with Marinari et al. 2000); Erich et al
(2002); Gajalakshmi and Abbasi (2002); Arancon et
al. (2004); Chamani et al (2008);Hameeda et al
(2007); Zaller (2007); Rajbir. (2008).

The decrease in total nitrogen properties in
soils without vermicompost is due to larger amount
of carbon and nitrogen, in vermicompost and leaf
mold compost that could have provided a larger
source of nitrogen for mineralization (Arancon et al,
2006). There have been other reports of increase of
nitrogen in soil after application of vermicompost
(Nethra et al, 1999). In this experiment, the more
available potassium probably could have contributed
to decrease of soil pH caused from the application of
vermicompost. The selective feeding of earthworm
on originally rich substances which breakdown
during passage through the gut, biological grinding,
together with enzymatic influence of finer soil
particles are likely to be responsible for increasing
the different forms of potassium (Rao et al, 1996).
Vermicompostprovides nutrients in more available
forms to plants such as phosphates, exchangeable
calcium and soluble potassium (Orozco et al, 1996).

Furthermore, the results showed that the
available zinc concentration in soil was significantly
affected by vermicompost treatments. The total zinc
content, pH, organic matter of the soil affects the zinc

availability (Alloway, 1993). The soil pH is the most
important factor controlling zinc availability, which
decreases with the increase of the pH. In this
experiment increased zinc was attributed to the pH
reduction and the greater organic matter
degradation. The earlier findings of Atiyeh (2001)
and Maheshwarpa et al (1999) supported the
present result of reduction of soil pHwith increase of
vermicompost rate in the soil.

The soils amended with vermicompost had
significantly higher electrical conductivity (EC) than
the control. The soil EC increased with increasing
the application rate of vermicompost in soil as
reported by Atiyeh et al (2001). The EC of
vermicompost depends on the raw materials used
for vermicomposting and their ion concentration
(Atiyeh, 2002b). The manganese availability in the
soil was significantly affected by vermicompost
treatments. Also the results revealed that the soil
copper concentration did not differ significantly
between the treatments.

Length of root, stem, number of leaves,
flowers and fruits are maximum in plants treated
with vermicompost followed by leaf mold compost
and control (Table 2). The maximum number of
leaves observed with in vermicompost treated plants
can be accounted for by the fact that vermicompost
are high in nitrogen which is responsible for rapid
plant growth. The plant height observed after
harvest was maximum for in vermicompost and leaf
mold compost treated plants followed by control.
The yield of the fruit per plant in vermicompost
treatment was maximum followed by leaf mold
compost and control. The increased plant growth in
vermicompost than leaf mold compost and control
may be due to the impact of microbes in bio-
fertilizers (Lalitha et al, 2000; Ansari, 2008 a).

Vermicompost and leaf mold compost are
also enriched with certain metabolites and vitamins
which enhance the plant growth (Lalitha et al, 2000;
Ansari, 2008 a; b). According to Lalitha et al, (2000),
application of vermicompost and leaf mold compost
has an emphatic effect on plant growth and
production. The higher yield due to application of
vermicompost may be attributed to the higher level
of nutrients along with growth stimulating
substances exerted by earthworms into their casts.
Tomati et al. (1988) clearly stated the influence of
microbial, hormones like substances on the plant
metabolism, growth and development by
vermicompost. The result of the present study goes
in agreement with the findings of Aruna and
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NassaReoldy (1999) in and in

Capsicumsps.

Soyabean

Nazari et al. (2008) reported that the
application of compost media is an integral element
for improving growth, flowering and development of
plants. Application of vermicompost in soil increases
enzyme activities such as urease,
phosphomonoesterase, phosphodiesterase  and
arylsulphatase (Albiach et al, 2000). Plant growth
promoting bacteria directly stimulate the growth by
nitrogen fixation, solubilisation of nutrients,
antagonizing pathogenic fungi by production of
siderophores, chitinase, B-1-3-glucanase, antibiotics
and cyanide (Han et al, 2005).

The present study showed a
remarkableincrease in root and shoot length in
plantstreated with vermicompost. Similar result was
reported by Packiaraj and Venkataraman (1991)
who found that the addition of coir waste increased
the height of rice plants and Liyanage et al. (2005)
found that the application of coir dust and coconut
husk to coconut resulted in greater number and
weight of roots.

Hence the present study clearly indicated
that the application of vermicompost and leaf
moldcompost had a significant influence on various
morphological parameters. Addition of
vermicompost to soil increased nutrient content in
the substrate and gave higher concentrations of P,
Ca, Mg, Cu, Mn and Zn in shoot tissues of red clover
and cucumber (Sainz et al, 1998). Further, Kumari
and UshaKumari, 2002 reported that enriched
vermicompost was a better treatment for enhancing
the uptake of N, P, K, Ca and Mg by Cowpea. Thus
nutrient uptake enhancement aided through
vermicompost, increase the growth of plants.
Vermicompost are comprised of large amount of
humic substances some of the effects of which on
plant growth are similar to those of soil-applied
plant growth regulators (Muscolo et al, 1999).
Aracnon et al, (2006) reported that enhanced
availability of plant growth influencing substances
produced by microorganisms in vermicompost were
factors considered to have contributed to increased
fruit yield in peppers. These findings support our
observations that vermicompost significantly
enhanced the growth of the plants and also increases
the microbial diversity of vermicompost applied soil.
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