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A field experiment was conducted to study the effect of different organic nutrients
and non chemical pest management practices on natural enemies population, fruit
borer damage (%), murda complex  and yield of dry chilli (var. Byadagi dabbi). The
dry chilli yield was significantly higher (1119 kg ha-1) with application of EC (50%)
+ VC (50%) equivalent to RDN + foliar application of humic acid @ 0.1% +
Verticillium lecanii 2g 1-1 + NSKE @ 5% at 20 and 60 DAT, sulphur + NSKE @ 5%
at 40 DAT, Trichoderma harzianum 2g 1-1 + NSKE @ 5% at 80 DAT over rest the
treatment combinations and was on par with RDF + FYM + IPM (1155 kg ha-1). It
has also recorded significantly lower percent fruit borer damage (12.56 %) and murda
complex scoring (1.21). However, the natural enemies population of chilli pests did
not differ significantly due to different nutrient management practices.
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INTRODUCTION

Chilli (Capsicum annuum L.) is an important spice crop and
belonging to the family Solanaceae. According to FAO
estimate (Anon., 2010), globally the area and production of
chilli is consistently increasing. The productivity of chilli in
India is 10.18 q ha-1 as compared to 15.4 q ha-1 of the world,
however, the potential productivity lies between 4- 5 q ha-1

(Rao et al., 2009). Among various cultivation practices,
judicious use of plant nutrition and efficient plant protection
practices enhances yield and quality in most of the crops. The
present farming totally depends on use of chemical fertilizers,
pesticides and growth regulators for enhancing crop
productivity. Gradually culminated in a situation wherein need
to reconsider the alternative to chemical agriculture. It is a
well documented fact that increased dependence on agro-
chemicals including fertilizers has led to several ill effects on
soil and the environment. The organic (biological/ecological)
approach is one of the alternatives to conventional production
system currently being advocated (Subba Rao et al., 2007).
Considering the potential environmental benefits of organic
production and its compatibility with integrated farming
approaches, quality of food and sustainability, organic
agriculture is considered as a viable alternative for sustainable
agricultural development (Ramesh et al., 2005). Using organic
sources like FYM, compost, vermicompost, sheep and goat
manure in combination with liquid organic manures like cow
urine, panchagavya, vermiwash, bio-digested liquid, jeevamrut
etc. deserves priority for sustained production and better on
farm resource recycling and utilization. The conventional
farming practices which uses chemical methods to kill both
useful and harmful life forms indiscriminately, resulting in the
malfunctioning of food chain and food web. Organic method
is self-sufficient and self-dependent as compared to modern

chemical farming principles, which is need of the hour (Singh
et al., 2001).

To overcome these problems, use of biopestcides spray, plant
based substances and certain indigenous practices offer safe
alternatives in pest management. In these methods insect pests
and pathogens are managed by using biological methods
without harming the environment and other beneficial
organisms. With this background a field trial was conducted to
study the effect of organic nutrients and biological pest
management practices on pests and disease complex and yield
of chilli under rainfed conditions.

MATERIALS AND METHODS
A field experiment was conducted during kharif 2012-13 at
Bio-Resource Centre of Institute of Organic Farming (IOF),
University of Agricultural Sciences, Dharwad to assess the
effect of organic manures, liquid organics, biological pest
management and their combinations on dry chilli yield and
pest and disease complex. The soil was medium black clay in
texture, having PH of 7.42, organic carbon 0.48 %, available N
(336.14 kg ha-1), P (28.53 kg ha-1) and K (347.24 kg ha-1). The
seedlings were raised in nursery having different treatments,
among the treatments best seedlings were used for
transplanting to main field. The seedlings were dipped in dung
slurry + Pseudomonas + Trichoderma before transplanting.
The 16 treatments combinations were replicated thrice in split
plot design with single control. The planting of chilli seedlings
at 35 DAS was done at spacing 60 cm x 60 cm in 4.8 m x 6.0
m plots. The organic nutrients and biological pest management
practices were imposed as per treatments. The organic nutrien
treatment includes, M1: Enriched compost (50 %) +
vermicompost (50 %) equivalent to RDN + biofertilizer +
Mycorrhiza. M2: M1 + foliar application of panchagavyya @ 5

Available Online at http://www.recentscientific.com
International Journal
of Recent Scientific

ResearchInternational Journal of Recent Scientific Research
Vol.5, Issue, 9, pp.1524-1528, September, 2014



International Journal of Recent Scientific Research, Vol.5, Issue, 9, pp.1524-1528, September, 2014

1525 | P a g e

% at 40, 60 and 80 DAT (Days After Transplanting). M3: M1

+ foliar application of vermiwash @ 10 % at 40, 60 and 80
DAT. M4: M1 + foliar application of humic acid @ 0.1% at
40, 60 and 80 DAT. The biological pest management practice
includes, P1: Verticillium lecanii @ 2g 1-1 + NSKE  @ 5% at
20 & 60 DAT, sulphur @ 2g l-1 + NSKE @ 5% at 40  DAT,
Pseudomonas flouroscence @ 4g l-1 + NSKE @ 5%  at 80
DAT. P2. Cow urine @ 10% + NSKE @ 5 % at 20 & 60 DAT,
sulphur @ 2g l-1 + NSKE @ 5 % at 40 DAT, Pseudomonas
flouroscence @ 4g l-1 + NSKE @ 5 % at 80 DAT. P3.
Verticillium lecanii @ 2g l-1 + NSKE @ 5%  at 20 & 60 DAT,
sulphur @ 2g l-1 + NSKE @  5%  at  40 DAT, Trichoderma
harzianum @ 2g l-1 + NSKE @ 5 %  at  80  DAT. P4. Cow
urine @ 10% + NSKE @ 5 % at 20 & 60 DAT, sulphur @ 2 g
l-1 + NSKE @ 5% at 40 DAT, Trichoderma harzianum 2 g l-1

+ NSKE @ 5 % at 80 DAT. Control; RDF (100:50:50 kg N,
P2O5, K2O ha-1) + FYM + IPM as per POP recommendation.
The root dipping of seedlings in dung slurry + Pseudomonas
striata + Trichoderma harzianum and sorghum as barrier crop
and marigold as trap crop was common for all the treatments.
Irrigation and intercultural operations were done as and when
required. Observations on yield, natural enemies, fruit borer
damage (%) and murda complex were recorded during the
year.

damaged fruits per plot instead of%
Fruit borer
damage (% at harvest): X 100

Total number of fruits
(damaged + fresh) per plot

For murda complex scoring, five plants were selected
randomly from net plot and scored for leaf curl at harvest by
following the standard procedure developed by Niles (1980).

RESULTS AND DISCUSSION
The fruit yield, fruit borer damage and murda complex of
chilli as influenced by organic manures, liquid organics,
biological pest management practices are presented in Table 1.

The dry fruit yield of chilli significantly influenced by organic
manures and liquid organics. Among the organic nutrient
management treatments, application of EC (50 %) + VC
(50%) equivalent to RDN + foliar application of humic acid @
0.1% recorded significantly higher dry fruit yield (M4) (991kg
ha-1) compared to other treatments. This was followed by
(M3). The lower fruit yield was noticed with EC (50 %) + VC
(50 %) equivalent to RDN alone (M1) (779 kg ha-1). Among
the biological pest management treatments, the seedlings that
received Verticillium lecanii  @ 2g 1-1 + NSKE @ 5% at 20 &
60 DAT, sulphur @ 2g l-1 + NSKE @ 5% at 40 DAT,
Trichoderma harzianum @ 2g 1-1 + NSKE @ 5% at 80 DAT
recorded significantly higher fruit yield (P3) (972 kg ha-1) over
cow urine @ 10 % + NSKE 5% , sulphur @ 2g l-1 + NSKE @
5% , Psuedomonas @ 4g l-1 + NSKE @ 5 % (P1) (806 kg ha-

1). Fruit yield of chilli differed significantly due to interactions
of organic manures, liquid organics and biological pest
management treatments. Among organic treatment

combinations, combined application of EC (50 %) + VC (50
%) equivalent to RDN + foliar application of humic acid @
0.1% + Verticillium lecanii @ 2g 1-1 + NSKE @ 5% at 20 &
60 DAT, sulphur @ 2g l-1 + NSKE @ 5% at 40 DAT,
Trichoderma harzianum@ 2g 1-1 + NSKE @ 5% at 80 DAT
(M4P3) recorded significantly higher dry fruit yield of chilli
(1119 kg ha-1) compared to other treatment combinations and
was on par with control i.e, RDF + FYM + IPM. Among
different treatment combinations integrated application of
FYM + RDF + IPM recorded significantly higher fruit yield
(1155 kg ha-1) over rest of the treatment combinations. This
might be due to increase in yield parameters and yield are
attributed to higher plant height, branches, chlorophyll content
and total dry matter production (Narasappa et al., 1985). The
improvement in the yield of chilli due to organic manures,
presumably, play a key role in enhancing the efficiency of
utilization of native as well as applied nutrients and humic
acid spray increases the plant vigour there by stimulated
nutrient uptake and plant growth and development (Alvarez
and Grigeria, 2005). Humic acid spray also supplies essential
nutrients in readily available or mineralizable form besides,
stimulating the nitrate reductases activity, which regulate the
nitrate availability for the plants (Swati et al., 2012). Apart
from this, organic manures known to have a favourable effect
on soil structure, tilth and thus facilitate quick and greater
availability of plant nutrients, thus provides a conginial
environment for better root growth and its proliferation. There
by creating more absorptive surface for uptake of nutrients
(Avnimelech, 1986). The significant increase in the growth
attributes might be due to influence of organic soil
amendments, liquid organics and biological pest management
practices on growth components and reduced incidence of
mites and thrips population. Besides, the damage to the
photosynthetically active leaf area by sucking pests or murda
complex was at minimum. Therefore, the treatment could have
contributed towards better architect of the plant (Boomathi et
al., 2006).

Fruit borer damage and murda complex of chilli differed
significantly due to organic manures and liquid organics.
Among the organic nutrient management practices, application
of application of EC (50 %) + VC (50 %) equivalent to RDN
+ foliar application of humic acid @ 0.1% (M4) recorded
significantly lower fruit borer damage (15.32 %) and murda
complex (1.56) of chilli. The higher fruit borer damage and
murda complex was noticed in EC (50 %) + VC (50 %)
equivalent to RDN alone (M1) (21.27 % and 2.29). Among the
biological pest management treatments, application of
Verticillium lecanii  @ 2g 1-1 + NSKE @ 5% at 20 & 60 DAT,
sulphur @ 2 g l-1 + NSKE @ 5% at 40 DAT, Trichoderma
harzianum @ 2g 1-1 + NSKE @ 5% at 80 DAT (P3) recorded
significantly lower fruit borer damage (16.35 %) and murda
complex of chilli (1.62) over other treatments and was
followed by Cow urine @ 10% + NSKE  @ 5 %  at 20 & 60
DAT, sulphur + NSKE @ 5%  at  40 DAT, Trichoderma
harzianum +  NSKE @ 5 % at 80 DAT (P4) (17.90 % and
1.77). Among the organic treatment combinations, application
of EC (50 %) + VC (50 %) equivalent to RDN + foliar
application of humic acid @ 0.1% + Verticillium lecanii @ 2g
1-1 + NSKE @ 5% at 20 & 60 DAT, sulphur @ 2g l-1 + NSKE
@ 5% at 40 DAT, T. harzianum @ 2g 1-1 + NSKE @ 5% at
80 DAT recorded significantly lower fruit borer damage
(12.56 %) and murda complex (1.21) over rest of the treatment

Score Symptoms
0 No symptoms
1 1-25% leaves plot-1 showing curling
2 26-50% leaves plot-1 showing curling
3 51-75% leaves plot-1 showing curling
4 > 75% leaves plot-1 showing curling
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combinations. However, this was on par with RDF + FYM +
IPM (control). Which was on par with EC (50 %) + VC (50
%) equivalent to RDN + foliar application of humic acid @
0.1% + cow urine @ 10% + NSKE @ 5% at 20 & 60 DAT,
sulphur @ 2g l-1 + NSKE @ 5% at 40 DAT, T. harzianum @
2g 1-1 + NSKE @ 5% at 80 DAT (M4P4) (15.19 % 1.52).

Among different treatment combinations, integrated
application of FYM + RDF + IPM recorded significantly
lower fruit borer damage (10.99 %) and murda complex (1.18)
over rest of the treatment combinations. This might be due to
pesticide properties of neem cake that has reduced aphids and
leaf hopper population. The results are in conformity with the
findings of Varma (1997) in chilli and Rajendran (1993) in
bhendi. Who reported that application of vermicompost
recorded minimum population of fruit borer. This might be
due to antibiotics produced by actinomycets products help in
management of insects. Surekha and Rao (2000) at Bapatla
suggested that vermicompost was more effective in bringing
down the population of aphids followed by FYM than NPK as
straight fertilizers in bhendi ecosystem.

The data on the natural enemies’ population of chilli pests at

different growth stages (30, 60, 90 and 120 DAT) as
influenced by organic manures, liquid organics, biological pest
management practices and their combinations are presented in
Table 2.

The natural enemies population of chilli pests did not differ

significantly among the  organic manures, liquid organics and
biological pest management treatments at all the growth stages
of chilli.

However, the organic nutrient and pest management practices
in combination recorded higher natural enemies population
mainly coccinellides and Chrysoperla compared to
conventional practice of RDF + FYM + IPM treatment. The
results are in conformity with the findings of Varma (1997) in
chilli and Rajendran (1993) in bhendi.

CONCLUSION
The present study indicated that, combined application of
enriched compost (50 %) + vermicompost (50 %) equivalent
to RDN + foliar application of humic acid @ 0.1% for

Table 1Dry chilli yield, fruit borer damage and murda complex of chilli as influenced by organic nutrients and biological
pest managem ent practices

Treatments Dry chilli yield (kg ha-1) Fruit borer damage (%) Murda complex (Scoring)

Main plots (Organic Nutrient Management)
M1- EC (1/2)+ VC (1/2) eqt to RDN + BF 779 21.27 2.29
M2 –M1+ Panchagavya spray @ 5% at 40, 60 and 80

DAT
857 17.96 1.81

M3- M1+ Vermiwash spray @ 10 % at 40,60 and 80 DAT 905 17.93 1.86
M4- M1 + Humic acid spray @ 0.1% at 40, 60 and 80

DAT
991 15.32 1.56

S.Em± 8.72 0.42 0.04
LSD (0.05) 30.17 1.46 0.14

Sub plots (Organic Pest  Management)
P1 851 18.40 2.02
P2 806 19.84 2.09
P3 972 16.35 1.62
P4 902 17.90 1.77

S.Em± 6.33 0.28 0.05
LSD (0.05) 18.48 0.83 0.14

Interaction
M1P1 753 20.66 2.55
M1P2 716 22.44 2.29
M1P3 845 21.21 2.07
M1P4 801 20.77 2.23
M2P1 832 17.80 1.84
M2P2 783 20.46 1.97
M2P3 936 16.06 1.68
M2P4 876 17.53 1.73
M3P1 877 18.80 1.98
M3P2 833 19.25 2.32
M3P3 988 15.55 1.53
M3P4 920 18.12 1.60
M4P1 944 16.34 1.69
M4P2 890 17.21 1.80
M4P3 1119 12.56 1.21
M4P4 1011 15.19 1.52

S.Em± 12.66 0.57 0.10
LSD (0.05) 36.97 1.65 0.29

Control (RDF + FYM + IPM) 1155 10.99 1.18
S.Em± 16.98 0.66 0.15

LSD (0.05) 48.92 1.90 0.44

Note: EC- Enriched compost; VC- vermicompost;  BF- Biofertilizer; RDF- 100:50:50 kg NPK ha-1+ 10 t ha-1 FYM.
Organic pest management details

P1. Verticillium lecanii 2g/l + NSKE  @ 5% at 20 & 60 DAT, sulphur 2g/l+ NSKE @ 5% at  40  DAT, Pseudomonas 4g / l + NSKE @ 5%  at 80 DAT.
P2. Cow urine @ 10% + NSKE @ 5 % at  20 & 60 DAT ,  sulphur + NSKE @ 5% at  40  DAT, Pseudomonas 4g / l + NSKE  @ 5 %  at 80 DAT
P3. Verticillium lecanii 2g/ 1 + NSKE @ 5%  at 20 & 60 DAT, sulphur+NSKE @ 5%  at 40 DAT, Trichoderma harzianum 2g/l+NSKE @ 5% at 80  DAT.
P4. Cow urine @ 10% + NSKE  @ 5 %  at 20 & 60 DAT, sulphur + NSKE @ 5%  at  40 DAT, Trichoderma harzianum +  NSKE @ 5 % at  80 DAT.
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nutrional management and Verticillium lecanii @ 2g l-1+
NSKE @ 5% at 20 and 60 DAT, sulphur @ 2g l-1 + NSKE @

5 % at 40 DAT, Trichoderma @ 2g l-1 + NSKE @ 5% at 80
DAT as plant protection system produced significantly higher
chillifruit yield (1119.41 kg ha-1) over rest of the treatment
combinations and was on par with RDF+ FYM + IPM
(control). The recommended farmers treatments on par with
other organic treatments mainly EC (50 %) + VC (50 %)
equivalent to RDN + foliar application of humic acid @ 0.1%
and cow urine @ 10 %  + NSKE @ 5% at 20 and 60 DAT,

sulphur @ 2g l-1 + NSKE @ 5% at 40 DAT, Trichoderma
@2g l-1 + NSKE @ 5% at 80 DAT. These treatments also

recorded significantly lower percent fruit borer damage and
murda complex of chilli.
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NSKE  @ 5 %  at 20 & 60 DAT, sulphur + NSKE @ 5%  at  40 DAT, Trichoderma harzianum  +  NSKE @ 5 % at  80 DAT.
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