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Abstract

The Chilli is a main constituent in all spices in India. Indian cuisine is renowned and celebrated
throughout the world for its spicy treat to the tongue. The production of chilli is constrained mainly by
fruit rot (anthracnose) caused by Colletotrichum capsici among other diseases, it is limiting factor in all
chilli growing areas of India. An Experiment was laid out at farmer’s field, Krishi Vigyan Kendra, Harda
to evaluate the bio efficacy of new fungicides against fruit rot of chilli in rabi during 2018-19 in
randomized block design and replicated thrice. The data revealed that all fungicidal treatments reduced
the disease incidence as compared to untreated control with increased yield. The fungicide E1 (9.57%)
was found most effective for the management of fruit rot of chilli followed by D2, B3, F4, H5, A6 and
17, while, the least effective was found C8 (17.80%) but more effective than control (19.13%). The
treatment, Elstatistically (P=0.05) significant superior over all the other treatments which compare with
untreated (Control). The maximum (1364.33 q) yield ha was harvested in E1 with highest Net return
(1608930) and B:C ratio (4.68), while, minimum (1033.67 q) yield ha* was harvested in C8 which high
compare to control (978 q) yield ha'! in respect to Yield, net return with B:C ratio. The data was recorded
excellent yield with higher cost - benefit ratio in E1 among all the treatments than control.
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Introduction

Chilli (Capsicum annum L) belongs to the family Solonaceae is one of the major vegetables
and spice crops grown in the country. Its cultivation became popular in 17th century being fit
to chilli both tropical as well as sub tropical conditions. It’s popular and highly remunerative,
annual herbaceous vegetable crop. Chilli is an important spice cum vegetable crop, often
referred to as Capsicum, hot pepper, sweet pepper or paparika. Chilli cultivation has existed
for several hundred years as a sustainable form of agriculture in India and in many other
countries. Green chilli provides vitamin-C while, the red chilli provides vitamin-A (Martin et
al., 2004) [ in addition to iron, potassium and magnesium. The area and production of green
chillies in India is 0.316 mha and 3.63 mt respectively during the year, 2018-19 (Anonymous,
2017) B, The sustainability of chilli-based agriculture is threatened by a number of biotic and
abiotic factors. Although infected fruits are not toxic to humans or animals, severely affected
fruits showing blemishes are generally considered unfit for human consumption. This is
because the fruit rot causes an unpleasant colour and taste in its products. Studies conducted
on resistance aspect of this disease show very little resistance in chilli germplasm which
indicate the presence of diverse population within the fruit rot/dieback or anthracnose causing
fungus. Management of the disease under the prevailing farming systems in India has, thus,
become a recurrent problem to chilli growers. The disease can be kept under check with
chemical spray programme (Rathore, 2004) (%1 but the complete control is still intractable.
Fruit rot Colletotrichum genus, More than 40 fungal species known to affect the crop growth
and fruit yield of chilli, more common species of Colletotrichum those cause the anthracnose
are C. capsici, C. gloeosporioides, C. acutatum, C. coccodes, C. dematium, C. siamense added
with C. karstii (Saini et al., 2016) [*71. Of these, mainly the Colletotrichum capsici is reported
to be most virulent in causing higher fruit rot of chilli (Akhtar et al., 2017) [,

Symptoms of anthracnose pathogen perpetuate with seed, soil and air borne. The disease is
prevalent in almost all major chilli growing areas of India (Rathore, 2006) 11, On the leaves,
initially small-circular spots appear and the severely infected leaves fall off leading to
defoliation of plant. The infection starts from growing tips (necrosis of apical branch, dieback)
followed by leaves and branches and then fruits. Among the plant parts, most susceptible stage
is ripe fruit stage (Rahman et al., 2011) (12,
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Symptoms on matured fruit appear as sunken necrotic lesions
with concentric rings which produce conidial masses in pink
to orange colour. Under severe conditions, lesions fuse and
conidial masses may form concentric rings on lesions (Gupta
etal., 2017) [,

With the view, Yield losses due to anthracnose In India, pre
and post-harvest losses of chilli are more than 50%
(Pakdeevaraporn et al., 2005) I, Fruit rot alone reduces the
fruit yield by more than 50% in different parts of India
(Ramachandran et al., 2007) 31, A wide range from 10% to
80% reduction in fruit yield has also been reported (Than et
al., 2008) [2°1,

The chilli crop suffers from more than 40 fungal species, of
these C. capsici is one of the most destructive species
(Rangaswami, 1979) 4! causing seedling rot or damping off
at seedling stage/ nursery, leaf spot or die back at different
stages of crop growth and fruit rot or anthracnose at fruiting
stage leading to reduced fruit yield and marketability
(Rahman et al., 2011) ™2, To control this fungus, many
contact and systemic fungicides have been recommended
(Phansawan et al., 2015) 1%, Traditionally, chemical control
has been sought most effective. Among the several chemical
fungicides, carbendazim is commonly used chemical to
control the C. capsici of chilli (Priya Reddy, 2017a) [*4. The
other fungicides advocated are copper containing compounds
like, dithiocarbamates, benzimidazole and triazole
compounds. Chemical control of mycoflora on chilli has been
well established and the time of application is also very
important for effective control of anthracnose (Shetty et al.,
1998) 181, Therefore, efforts were made to compile complete
and up to date information on different management practices
for control of Colletotrichum capsici and management
practices to reduce the fruit rot of chilli to achieve higher fruit
yields. With view in approaches for anthracnose Management
of fruit rot (anthracnose) is a major issue among chilli
growing farmers. Generally, chemical fungicides are
commonly used as control measures are available in market
ready to use that farmers more prefers. However, combination
of strategies like mechanical, chemical, biological and
intrinsic resistance would be appropriate for management of
anthracnose (Agrios, 2005) [11,

Materials and Methods

The field experiment on bio efficacy of Chilli fruit rot was
conducted at Farmers field under monitoring Krishi Vigyan
Kendra, Harda during the Rabi season of 2018-19. Chilli
seedlings of variety Sunidhi were raised in a nursery bed and
transplanted after 30 days old to the experimental field by
following a spacing of 150 cm row spacing and plant spacing
of 30 cm and with plot of size 22 X22 feet. The experiment
was laid out in randomized block design (RBD) with three
replications and nine treatments. The recommended
agronomical package of practices such as nutriment, weed
management, irrigation and pest management were followed.
All the foliar sprays were given in treatment as per their
doses. The first spray of fungicides was done after first
appearance of disease with the help of motor operated
knapsack sprayer. The same concentration was followed for
second spray at 12 days interval and the unsprayed treatment
served as control. In the spraying fluid was taken 300 liter
spray volume was used per hectare. The disease incidence
percent, fruits yield and other data were recorded at each
harvesting. Statistical analysis with all the data related to
diseases incidence and yield was statistically analyzed with
randomized complete block design, Snedecor and Cochran,
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(1980) 1, The critical difference at 5% level of significance
for each character were work out for comparing the
significance among the treatments means. The Disease
incidence percent calculated formula with total numbers of
infected fruits divided by total harvested fruit multiply by 100
at time each harvesting.

Results and Discussion

The data revealed that on the disease incidence percent of
fruit rot of chilli were recorded periodically at each harvesting
of crop. It is evident from Table 1 showed that all fungicides
significantly reduced the disease incidence percent
significantly as compared to the control. The lowest (9.57)
disease incidence percent in E1 was recorded followed by
treatment 10.20 and 12.23 in D2 and B3 while, Maximum
(19.13%) disease incidence percent was recorded in G9
respectively, it is concerned with recently, mancozeb (0.2%)
found to inhibit fruit rot by 73.47%, while carbendazim
(0.05%) gave 64.12% control as compared to control
(Linuand Jisha, 2017) "], According to Arvindkumar (2016)
Bl reported that foliar spray of fungicide, propiconazole
(0.1%) at pre-flowering, fruit set and fruit maturation resulted
in fruit yield of 15.3 g ha* as against control (9.6 g ha) and
Trichoderma harzianum spray (10.7 g ha*). All the fungicides
used as spray significantly managed the fruit rot (Table 1). All
the chemical treatments D2 and B3 were found statistical
significantly superior over rest of the treatments. Plant height
was found in uniform compare to control treatment because
due to plant suppressed by pathogen interaction as well as
healthy plants recorded more branches which bears high fruits
per plant during the crop season. According to Ali et al.,
(2017) ™ also reported that foliar spray of mancozeb 50 EC
(0.3%), COC 50 WP (0.1%), carbendazim 50 WP (0.1%),
difenoconazole 25 EC (0.03%) or propinpconazole 25 EC
(0.15%) thrice at pre- flowering, the fruit set and fruit
maturity showed only 20.3% or less fruit rot incidence as
compared to the control (48.9% fruit rot) and the fruit rot
incidence could be further reduced with additional seed
treatment.

With the view of economical analysis of crop, it is recorded
that the cost of cultivation more or less in equal each
treatment excluding to control which no significantly
difference. The maximum Rs. 437935 in D2 treatment, while,
the minimum Rs.436300 in A6 cost of cultivation were
recorded. The maximum Rs. 1608930 gained with 4.68
benefit cost ratio in production the chilli crop.

The maximum green fruit yield (1364.33 g/ha) was observed
in treatment E1 followed by treatment D2 with 1338 g/ha.
Whereas the minimum green fruit yield (1056.33 g/ha) was
observed in G9 (Untreated control). The maximum green fruit
yield may be due to proper management of diseases and other
yield reducing factors with also plant responses to the
chemical sprayed. That spray of fungicide with suitable
concentration controlled the diseases. Fruit rot caused by C.
capsici reported to reduce the marketable yield from 2.5 to
11.6 depending on the variety (Rahman et al., 2011) [*?. The
disease incidence varies from 44 to 51% (‘Yadav and Singh,
2016) . Recently, Yadav et al., (2017) have shown a
decreased fruit yield from 50.3 to 58.6% in untreated control
as compared to the fungicide seed treatment (1%) + NSKE
spray (5%). The yield losses extend even up to 100% (Amusa
et al., 2004) ! and reduce the marketability. Hence,
management of C. capsici is very important in chilli
cultivation.
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Table 1: Effect of fungicidal formulation foliar spray on powdery mildew of chilli

Treatment Dosages I—Tg?;r;[t No. of [Fruits/Plant No. of Ir[])clisde:rs]ie Yield Cqst qf Gross Net B:C;
(cm) Braches (Kg) Fruits/Plant (%) g/ha |Cultivation| Returned | Returned |Ratio
Tubuconazole 10%
A6 + S 65% wg @ 69 13.33 5.11 1609.33 14.33 |1135.67| 436300 |1703500.00 (1267200.00| 3.90
1250 g per ha
Tubuconazole 25.9
B3 EC@625ml @ |73.6667| 14.67 5.98 1883.00 12.23  |1329.67| 437560 |1994500.00 |1556940.00| 4.56
1250 g/ha
Carbendazim 12%
C8 + Mencozeb 63% |68.6667 | 12.33 6.02 1896.67 17.80 |1033.67| 436480 |1550500.00 (1114020.00| 3.55
wp @ 1250 g/ha
Metalaxyl 8% +
D2 Mencozeb 60% wp|74.6667 | 15.00 6.14 1934.00 10.20 |1338.00{ 437935 |(2007000.00|1569065.00| 4.58
@ 1250 g/ha
Thiophenate
El methy 25% + 75.3333| 15.33 5.84 1839.33 9.57 |1364.33] 437570 |2046500.00 {1608930.00| 4.68
mencozeb 50% wp
@ 1250 g/ha
F4 | Chlorothionil 75 1) 53331 1400 | 542 1707.33 | 1340 [1298.33) 437830 |1947500.00 [1509670.00| 4.45
wp @ 850 g/ha
Go |Hexacanozole 5% g a33] 1333 | 440 1386.00 | 16.77 |1056.33| 436560 |1584500.00 [1147940.00| 3.63
SC @ 400 ml/ha
H5 Meg%%%zeﬁa""p 70.3333| 1433 | 4.0 1386.00 | 13.70 |1203.67| 437500 |1467000.00[1029500.00| 3.35
17 control 68.3333| 12.67 6.02 1896.67 19.13 |978.00| 436340 |[2007000.00|1570660.00| 4.60
SEm + - 0.84 0.52 0.33 0.54 10.72 - - - -
CD at 5% - 2.46 1.53 0.98 1.6 31.3 - - - -

Conclusions 7. Linu MS, Jisha MS. In vitro control of Colletotrichum

In the concern with high yield of green fruits per ha depends capsici induced chilli anthracnose by fungicides and bio-
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