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Chickpea is one of the most important pulse crops
grown in India. It is cultivated as a post rainy season crop
over an area of 8.21 m ha with production of 7.8 m tonnes.
Its average productivity is 911 kg/ha (Anonymous 2008).
Bundelkhand is the major pulse growing semi arid area of
Uttar Pradesh and Madhya Pradesh. The rainfall in this
region is variable and ranges from 650-950 mm annually.
The soils of this area are mostly black and heavy with more
clay. In this region, chickpea is grown over an area of about
0.62 m ha with production of 0.51 m tonnes (Anonymous
2009). The productivity of chickpea is 823 kg/ha which is
low compared to national average productivity of 911 kg/
ha. Pest and diseases are important factors responsible for
the low productivity of chickpea (Grewal 1988). This crop
is attacked by number of insect pests, diseases and
nematodes. Among nematodes, root-knot nematodes have
been reported to infested chickpea in different part of India
(Ali and Sharma 2003, Sharma et al. 1992) causing severe
damage to the crops mainly in lighter soils. The information
on nematode parasites of chickpea in Bundelkhand region
is lacking. Therefore, study was undertaken to find out the
phytoparasitic nematodes associated with chickpea in this
region.

A survey was carried out covering districts of Hamirpur,
Mahoba, Banda, Jalaun, Jhansi and some adjoining districts
such as Kanpur and Fatehpur in Uttar Pradesh and Tikamgarh
district in Madhya Pradesh during 2008-2011. The samples
were collected during the months of January-February when
the crop was in flowering stage. From each field, five
random soil samples up to depth of 15-30 cm were collected.
Soil was mixed thoroughly to make composite sample.
Root samples of 10-20 g were collected from 4 to 5 randomly
selected plants. About 250 g soil along with root samples
was collected in polyethylene bags, properly labelled and
taken to Nematology Laboratory, Indian Institute of Pulses
Research, Kanpur for further analysis of samples for
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identification and quantification of plant parasitic
nematodes. In total, 77 samples were collected from chickpea
fields. Each soil sample was thoroughly mixed and a 100
cm® sub-sample was processed for nematode extraction
using Cobb’s modified decanting and sieving technique
(Southey 1986). The nematode genera present and their
density was recorded under stereoscope microscope by
taking one ml nematode suspension in counting dish thrice
and averaging and multiplying with total volume of
nematode suspension. Absolute and relative frequencies,
absolute and relative densities and prominence values (PV)
for all nematode genera in Bundelkhand region and district
wise for three prominent genera were calculated as per the
formulae given by Norton (1978). Chickpea roots collected
from different fields were stained in boiling acid-fuschin
lactophenol for 30 to 45 seconds depending up on the

Table 1 Nematode genera encountered in chickpea fields in
Bundelkhand region with their frequency, relative
frequency, absolute and relative densities and prominence

values

Nematode Absolute Relative Absolute Relative Promi-
genera density density frequency frequency nence

(Nematodes/ (%) (%) (%) value

100 cc soil)
Pratylenchus 574.7 48.7 54.5 18.1 424.4
Tylenchor- 210.3 17.8 61.0 20.3 164.3
hynchus
Hoplolaimus 166.9 14.2 39.0 12.9 104.2
Tylenchus 91.6 7.8 45.5 15.1 61.7
Helicotylenchus 43.8 3.7 22.1 7.3 20.6
Filenchus 25.0 2.1 19.5 6.5 11.0
Basiria 20.8 1.8 11.7 3.9 7.1
Aphelenchus 13.3 1.1 16.9 5.6 5.5
Rotylenchulus 10.7 0.9 13.0 4.3 3.9
Scutellonema 14.2 1.2 6.5 2.2 3.6
Boleodorus 10.4 0.9 3.9 1.3 2.1
Basirolaimus 8.8 0.7 3.9 1.3 1.7
Hemicycliophora 1.4 0.1 1.3 0.4 0.2
Paratylenchus 1.4 0.1 1.3 0.4 0.2
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Fig 1 District wise frequency, density and prominence values of
Pratylenchus in chickpea

hardiness of the roots. Excess stain was removed by adding
plain lectophenol and kept for at least 48 hours before
observing under microscope for nematode infection.
Fourteen nematode genera observed in soil samples
collected from chickpea fields were identified as
Pratylenchus, Tylenchorhynchus, Hoplolaimus, Tylenchus,
Helicotylenchus, Filenchus, Basiria, Aphelenchus,
Rotylenchulus, Scutellonema, Boleodorus, Basirolaimus,
Hemicycliophora and Paratylenchus. Pratylenchus was
observed as the most prominent nematode (PV 424.4)
compared to all other nematode genera observed in the soil
samples. Its absolute and relative frequencies of occurrence
were 48.7 and 18.1%. The absolute and relative densities
574.7 nematodes/100 cc soil and 46.7% were highest among
all the nematode genera recorded in soil samples (Table 1).
District wise analysis of prominence values, frequencies
and densities of Pratylenchus, Tylenchorhynchus and
Hoploalimus showed that Pratylenchus was most prominent
in Hamirpur district (PV 805.5) followed by Banda (PV
440.0) and Jhansi districts (PV 297.1). It was minimum
(PV 18.7) in Kanpur district (Fig 1). The frequency of
occurrence of Pratylenchus was recorded highest (100%)
in Banda followed by Kanpur (71.4%) and Hamirpur
(59.3%). Highest density of Pratylenchus (1046.4 nematode/
100 cc soil) was recorded in Hamirpur followed by in
Banda (440 nematodes/100 cc soil) and Jhansi (433
nematodes/100 cc soil). Contrary to Pratylenchus,
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Fig 2 District wise frequency, density and prominence values of
Tylenchorhynchus in chickpea
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Fig 3 District wise frequency, density and prominence values of
Hoplolaimus in chickpea

Hoplolaimus was observed least prominent in Hamirpur
with prominence value 7.4, frequency 11% and density 22
nematode/100 cc soil. It was most prominent in Jalaun
district with prominence value 640, frequency 100% and
density 640 nematode/100 cc soil (Fig 2). Tylenchorhynchus
was most prominent in Jhansi district with prominence
value 2274, frequency 52.9% and density 312.6 nematodes/
100 cc soil followed by Fatehpur where its prominence
value was 206, frequency 85.7% and density 222.9
nematodes/100 cc soil. It was least prominent in Tikamgarh
district of Madhya Pradesh with prominence value 59.9,
frequency 42.9% and density 91.4 nematodes/100 cc soil
(Fig 3).

Tylenchorhynchus was observed second most prominent
nematode genus after Pratylenchus with prominence value
164.3, absolute frequency 61.0% and absolute density 210.3
nematode/100 cc soil. Hoplolaimus was observed in 39%
of samples and absolute density was recorded 166.9
nematodes/100 cc soil. Its prominence value was 104.2.
Other nematode genera were present in few samples with
very low density. Tylenchorhynchus spp. have been reported
associated with chickpea in India, Syria, Pakistan,
Netherland, Spain, Kenya, Tunisia and Morocco, whereas
Hoplolaimus sp. associated with chickpea is reported from
India only (Nene et al. 1996). Although, high populations
of Tylenchorhynchus and Hoplolaimus are observed in
chickpea field, but how much damage they are causing to

Fig 4 Pratylenchus observed inside the chickpea root
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Fig 5 Root infested with Pratylenchus

chickpea plants is not known and needs to be worked out.

Pratylenchus were observed infecting chickpea roots
(Fig 4). Black spots and reduction in root biomass was
observed in roots infected with Pratylenchus (Fig 5) which
resulted retarded and sparse growth of chickpea plants.
Drying of lower leaves was common in infested chickpea
fields (Fig 6). Similar observations due to Pratylenchus
infection have been made by Castillo e al. (2008). They
reported Pratylenchus damage in patches with affected
plants showing stunting, chlorosis of leaves, root necrosis
and reduction in root growth and shoot weight under field
conditions. High population of Pratylenchus in chickpea
fields were observed during the survey in the region which
is mostly rainfed. The presence of high population in rain
fed area support the observation by Thompson et al. (2008)
that once high population of P. thornei are established in a
field, they can survive very long fellow periods, particularly
in subsoil and can rapidly increase to damaging levels on
susceptible host crops.

Root-knot nematodes, the most widely distributed
nematodes were not observed in any of the soil samples
collected from Bundelkhand. Light and sandy textured soils
favour root-knot nematodes. In Bundelkhand, chickpea is
grown mostly on black and clayey soils which may be
unfavourable to the development of root-knot nematodes.
Pratylenchus has also been earlier reported in chickpea
grown in heavy soils from Madhya Pradesh (Tiwari et al.
1992) and Vidarbha region of Maharashtra (Varaprasad and
Sharma 1997). Wheat, chickpea, mungbean and maize are
good host of P. thorne (Thompson et al. 2008). Pratylenchus
being wide spread in chickpea fields with root infection
needs to be worked upon to find out its management to
avoid losses caused due to this nematode. Along with other
management options, use of crop rotation for managing this
nematode needs very critical evaluation as both pulses and
cereals are hosts of this nematode contrary to root-knot
nematodes where cereals being poor or non-hosts are rotated
with pulses.
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SUMMARY

A survey under taken to find out phytoparasitic
nematodes associated with chickpea in Bundelkhand region
of Uttar Pradesh and Madhya Pradesh revealed fourteen
nematode genera associated with chickpea. Nematode genera
associated were Pratylenchus, Tylenchorhynchus,
Hoplolaimus, Tylenchus, Helicotylenchus, Filenchus,
Basiria, Aphelenchus, Rotylenchulus, Scutellonema,
Boleodorus, Basirolaimus, Hemicycliophora and
Paratylenchus. Pratylenchus was most prominent nematode
genera observed with prominence value 424.4, Absolute
frequency 48.7% and absolute density 574.7 nematode/100
cc soil. This was followed by Tylenchorhynchus and
Hoplolaimus. Pratylenchus was also observed in roots of
chickpea. The root infection in field was evident with sparse
and patchy growth with drying of basal leaves. Pratylenchus
was most prominent in Hamirpur district prominence value
808.5 followed by in Banda and Jhansi districts with
prominence value 440 and 297.1, respectively.
Tylenchorhynchus was most prominent in Jhansi followed
by in Fatehpur and Jalaun districts with prominence values
227.4,206.3 and 153.7, respectively. Similarly, Hoplolaimus
was most prominent in Jalaun district with prominence
value 609.0 followed by in Banda and Jhansi districts with
prominence values 254.6 and 134.8, respectively.

REFERENCES

Ali S S and Sharma S B. 2003. Nematode survey of chickpea
production areas in Rajasthan, India. Nematologia Mediterranea
31: 147-9.

Anonymous. 2008. Agriculture Situation in India. Ministry of
Agriculture, Govt. of India.

Anonymous. 2009. Agriculture Department, Directorate of
Agriculture, Lucknow, Uttar Pradesh.

Grewal J S. 1988. Diseases of pulse crops-an overview. Indian
Phytopathology 41: 1-14.

Nene Y L, Sheila Y K and Sharma S B. 1996. A World List of
Chickpea and Pigeonpea Pathogens, 5th edn. International
Crops Research Institute for the Semi-Arid Tropics, Patancheru,



October 2014]

Andhra Pradesh, India.

Norton D C. 1978. Ecology of Plant Parasitic Nematodes, p 257.
A Wiley-International Publication, John Wiley & Sons, New
York.

Sharma S B, Smith D H and McDonald D. 1992. Nematode
constraints of chickpea and pigeonpea production in the semi-
arid tropics. Plant Disease 76: 868—874.

Southey J F. 1986. Laboratory methods for work with plant and
soil nematodes, p 202. Reference Book, Ministry of Agriculture
Fisheries and Food No. 402. London, Her Majesty’s Stationery
Office.

Thompson J P, Owen K J, Stirling G R and Bell M J. 2008. Root

NEMATODES ASSOCIATED WITH CHICKPEA 1287

lesion nematodes (Pratylenchus thornei and P. neglectus): a
review of recent progress in managing the significant pest of
grain crops in Northern Australia. Australian Plant Pathology
37: 235-42.

Tiwari S P, Vadera I, Shukla B N and Bhatt J. 1992. Studies on the
pathogenicity and relative reactions of chickpea lines to
Pratylenchus thornei (Filipjev, 1936) Sher & Allen, 1953.
Indian Journal of Mycology and Plant Pathology 22(3): 255—
9.

Varaprasad K S and Sharma S B. 1997. Nematode constraints to
pigeonpea and chickpea in Vidarbha region of Maharashtra in
India. International journal of Nematology 7(1): 152-7.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


