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Management of anthracnose (Colletotrichum capsici) in chilli (Capsicum annum L.)
through fungicides, bioagents and hand picking methods
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Abstract

Field trials were conducted on chilli variety LCA-355 for management of anthracnose (Colletotrichum
capsici) through fungicides, bioagents and hand picking of initial set of green fruits. The pooled
data of two year trials revealed that, minimum percent disease index (PDI) of anthracnose (13.33%)
on red chilli fruits was recorded in thrice hand picking of initial set of green chilli fruits. The data
also indicated that foliar spray of bioagent Aspergillus niger-V @0.5% with sticker @0.1% resulted
in 29.83 PDI which proved to be the second effective treatment. However, highest total yield
(1947.95 g plot-1) as well as healthy red chilli fruits (1286.66 g plot-1) was recorded in foliar sprays
with Mancozeb @0.3% followed by Azoxystrobin @0.1% (1125.00 g plot-1) and lowest yield in
control (550 g plot-1). The highest PDI (59%) of anthracnose on dry red chilli fruits with lowest
total yield (1068.97 g plot-1) was recorded in control. The pooled data of field trials revealed that,
the thrice hand picking of initial set of green chilli fruits performed better with lowest PDI and
proved that hand picking is an effective method for management of anthracnose.

Keywords: anthracnose, bioagent, Colletotrichum capsici, fungicide, hand picking, management,
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Anthracnose is one of the most important
disease incited by Colletotrichum capsici (Syd.)
Butler & Bisby and is the major constraint in
chilli production worldwide, especially in
tropical and subtropical regions which resulted
in more than 50% losses in yield (Ekbote et al.
2002; Ramchandran et al. 2007). India is the
largest producer of chilli with an annual
production of 12.28 lakh tone from an area of
7.70 lakh ha. India exported 2,41,000 metric tons

of chilli, approximately 10% of the total
production and topped in the list of 52 spices
as per the report of the Spices Board in terms
of volume (Saideswara et al. 2013). Anthracnose
is mainly a problem on mature chilli fruits.
Infection many times reduces the market
quality of intact red chilli fruits as well as chilli
powder and paste in spices industry. There are
four species of Colletotrichum involved in
anthracnose throughout the world (Than et al.
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2008). Anthracnose is caused mainly by
Colletotrichum capsici but, C. gloeosporioides is also
an emerging problem in chilli. Earlier C.
gloeosporioides was reported to be present only
in Karnataka on chilli, however, during 2004,
C. gloeosporioides appeared as leaf spot disease in
Bilaspur region of Chattishgarh (Pandey &
Pandey 2006). The pathogen is seed transmitted
in chilli in the form of acervuli and
microsclerotia as well as survives in plant
debris and rotten chilli fruits in the field (Pring
et al. 1995; Perenzny et al. 2003). The minimum
incidence of anthracnose in chilli was noticed
several times following the harvesting of initial
set of green chilli fruits, due to reduction in
inoculum of pathogen (Observation not
published). The chilli fruits at red ripe stage
are more susceptible to C. capsici than green chilli
fruits (Rajapakse & Ranasinghe 2002). Realizing
importance of the above facts, the present study
was carried out with the objective of managing
anthracnose in chilli through fungicides,
bioagents and picking of initial set of green
chilli fruits on variety LCA-355 during 2006–
07 and 2007–08.

The field trials were conducted on chilli variety
LCA-355 at Research Farm, Indian Institute of
Vegetable Research, Varanasi for two
consecutive years (2006–07 and 2007–08). The
14 treatments comprised of T

1
-Mancozeb @0.3%,

T
2
-Propineb @0.3%, T

3
-Myclobutanil @0.1%, T

4
-

Hexaconazole @0.1%, T
5
-Triadimefon @0.1%,

T
6
-Azoxystrobin @0.3%, T

7
-Carbendazim

@0.1%, T
8
-A. niger -V@0.5% + sticker @0.1%, T

9
-

Cymoxanil + Mancozeb @0.3%, T
10

-Flusilazole
@0.1%, T

11
-T. viride @0.5%, T

12
-Kasugamycin

@0.3%, T
13

-Thrice hand picking of initial set of
green chilli fruits and T

14
-Control were laid out

in the Randomized Block Design. The bed size
was kept as 3.0 m (length) × 2.7 m (width) and
maintained the spacing as 45 cm (row to row)
and 30 cm (plant to plant). Four weeks old
seedlings were transplanted. The trial was
conducted under natural epiphytotic condition
and the standard agronomical practices were
followed uniformly for all the treatments. Foliar
spray of selected fungicides, bioagents and
periodical green chilli fruit picking was carried
out thrice to manage anthracnose disease. The

sprays were started after 30 days of
transplanting and subsequently repeated at 10
days interval. A total of three sprays were given
as per treatments. Three pickings of initial set
of green chilli fruits were done as the
treatments of hand picking. Imidachloprid
@0.1% was sprayed at 10 days intervals to
manage the vector and check the infection of
leaf curl virus in chilli.  Both T. viride and A.
niger used in the trial were talc based
formulations. The disease was scored on a 0-9
scale (Than et al. 2008) after 15 days of last spray.
The Percent Disease Index (PDI) of
anthracnose, yield of infected, healthy and total
red chilli fruits per plot was recorded. The data
of two years trial were pooled, statistically
analyzed and presented in Table 1.

The data presented in Table 1 revealed that all
the treatments performed superior than control.
The findings clearly indicated that among the
14 treatments, thrice hand picking (T

13
) of

initial set of green chilli fruits was significantly
superior with the lowest PDI (13.33%) (Table
1). However, the highest PDI (59.0%) in red
chilli fruits was recorded in control. Further,
data revealed that foliar sprays of Aspergillus
niger -V @0.5% along with sticker @0.1% (T

8
) at

10 days interval resulted in 29.83% PDI which
was found to be the second best treatment
(Table 1) followed by spray of combined
fungicide Cymoxanil (8%) + Mancozeb (64%)
@0.3% (T

9
) with 30% PDI. The PDI of

anthracnose on red chilli fruits were recorded
as 35%, 35.83% and 36% with the spray of
Azoxystrobin @0.1%, Mancozeb @0.3% and
Triademefon @0.1%, respectively. The PDI on
red chilli fruits ranged from 38.16-43.50% in the
treatment with foliar spray of T. viride @0.5%.
The other tested fungicides included in the
study such as Propineb, Carbendazim,
Hexaconazole, Myclobutanil, Flusilazole and
Kasugamycin showed less effectiveness after
three sprays. Tanwar & Bunker (2013)
conducted studies for the control of
anthracnose and reported that two fungicides
namely Tebuconazole and Propiconazole
significantly reduced anthracnose in chilli.
Goswami et al. (2013) reported that sprays with
chemical fungicides including Mancozeb 75WP
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@0.3% effectively controlled anthracnose in
chilli.

The yield of red chilli fruits were higher in all
the treatments as compared to control while,
significantly highest healthy red chilli fruits
yield (1286.66 g plot-1) was recorded in T

1

(Mancozeb @0.3%) followed by T
6

(Azoxystrobin @0.1%) and lowest yield was
recorded in control (550 g plot-1). However,
significantly highest total yield (1947.95 g
plot-1) of red chilli fruits was recorded in T

1

(Mancozeb @0.3%) followed by total yield
(1848.55 g plot-1) in T

11
 (T. viride @0.5%), T

6

(Azoxystrobin @0.1%) and T
13

 (hand picking)
while, lowest yield was recorded in control
(1168.97 g plot-1). Significantly lowest yield of
infected chilli fruits (551.58 g plot -1) was
recorded in T

10
 (Flusilazole @0.1%) followed by

yield in T
2
 (Propineb @0.3%), T

6
 (Azoxystrobin

@0.1%) and T
1
 (Mancozeb @0.3%). However,

maximum yield of infected red chilli fruits
(1066.97 g plot-1) was recorded in the control
(Table 1). Maximum total yield of red chilli fruits
was observed in Mancozeb followed by T. viride,
Hexaconazole and Azoxystrobin. While some
of the molecules like Triademefon, Cymoxanil
+ Mancozeb and Kasugamycin had negative
effect on total fruit yield, which might be due
to less number fruit sets or higher flower drop
or inhibition of flower buds formation. It is also
clear that among tested fungicides, Mancozeb
and Azoxystrobin are better molecules in
relation to total yield and reduction in infected
red chilli fruits. Present findings clearly
indicated that three pickings of initial set of
green chilli fruits was very effective in
minimizing the incidence of anthracnose
caused by C. capsici in chilli. Hand picking is
an important practice and could be practiced
in large scale for the production of anthracnose
free chilli fruits.

Anthracnose management in chilli

Table 1. Percent disease index (PDI) of anthracnose (Colletotrichum capsici), total, healthy and infected
yield of red chilli fruits

 Yield of red chilli fruits (g plot-1)

Treatments PDI Infected Healthy Total

T
1
 -Mancozeb @0.3% 35.83 661.29 1286.66 1947.95

T
2 

-Propineb @0.3% 38.16 576.98 875.00 1451.98

T
3 

-Myclobutanil @0.1% 43.50 905.50 633.33 1538.83

T
4 

-Hexaconazole @0.1% 41.66 1000.75 550.00 1550.75

T
5 

-Triademefon @0.1% 36.00 670.10 500.00 1170.10

T
6 

-Azoxystrobin @0.3% 35.00 606.30 1125.00 1731.30

T
7 

-Carbendazim @0.1% 39.30 835.62 691.66 1527.28

T
8 

-A. niger –V @0.5% + sticker @0.1% 29.83 785.29 470.00 1255.29

T
9 

-Cymoxanil + mancozeb @0.3% 30.33 763.37 410.00 1173.37

T
10 

-Flusilazole @0.1% 40.83 551.58 975.00 1526.58

T
11

 -T. viride @0.5% 41.16 1006.89 841.66 1848.55

T
12 

-Kasugamycin @0.3% 41.33 718.68 455.00 1173.68

T
13 

-Hand picking 13.33 863.43 741.66 1605.09

T
14 

-Control 59.00 1066.97 102.00 1168.97

CD (P<0.05) 3.59 18.40 21.41 25.21



144

References

Ekbote S D, Jagadeesha R C & Patil M S 2002 Survey

of chilli diseases in Haveri district.

Karnataka J. Agri. Sci. 15: 726–728.

Goswami S, Thind T S & Dipak N T 2013 Efficacy

of new fungicides against anthracnose of

chilli (Capsicum annum) caused by

Colletotrichum capsici. Indian Phytopath. 66:

207–208.

Pandey K K & Pandey P K 2006 Colletotrichum

gloeosporioides: a new leaf spot pathogen on

chilli from Chhattisgadh and its

molecular characterization. Indian

Phytopath. 59: 127–129.

Perenzny K, Roberts P D, Murphy J F & Goldberg

N P 2003 Compendium of pepper

diseases. APS Press, St. Paul, Minnesota,

UAS, pp.73.

Pring R J, Nash C, Zakaria M & Bailey J A 1995

Infection process and host range of

Colletotrichum capsici. Physiol. Mol. Plant

Pathol. 46: 137–152.

Rajapakse R G A S & Ranasinghe J A D A R 2002

Development of variety screening method

for anthracnose disease of chilli under

field conditions. Trop. Agril. Res. Ext. 5: 7–

11.

Ramchandran N, Madhavi R K & Rathnamma K

2007 Current status of chilli anthracnose

in India. The First International

Symposium on Chilli Anthracnose held

on September 17–19, 2007, Hoam Faculty

House, Seoul National University, Korea,

pp.26.

Saideswara R, Y Sasidharan Swapna & Mathew

Mary K 2013 Problems encountered in

chilli production in Guntur district of

Andhra Pradesh. Indian J. Arec. Spices

Med. Plants 15: 16–22.

Tanwar N S & Bunker R N 2013 Efficacy of

fungicides and botanicals for suppression

of anthracnose of chilli caused by

Colletotrichum capsici. J. Mycol. Plant Pathol.

43: 198–200.

Than P P, Jeewon R, Hyde K D, Pongsupasamit S,

Mongkolporn O & Taylor P W J 2008

Characterization and pathogenicity of

Colletotrichum species associated with

anthracnose on chilli (Capsicum annum) in

Thailand. Plant Path. 56: 562–572.

Pandey & Gupta



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


