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ABSTRACT

An experiment was conducted at Rajasthan College of Agriculture, Udaipur during rabi 2013-14 to study the seasonal
incidence of onion thrips. The incidence of onion thrips initiated on 4" SMW and gradually increased towards maturity and
reached its peak in 13" SMW (35.1 thrips/ plant). The population of thrips had significant positive correlation with
maximum (r = 0.81), minimum (r = 0.70), and mean atmospheric temperature (r = 0.79); while maximum relative humidity
(r=-0.75) and mean relative humidity (r =-0.72) had significant but negative correlation with the population of thrips. The
population of Cheilomenes sexmaculata (Fabricius) peaked during 12" SMW and had a highly positive and significant

correlation with the population of thrips (r = 0.97).
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INTRODUCTION

Onion is infested by several insect pests such as
onion thrips, Thrips tabaci Lindemann, onion fly, Delia
antiqua Meign, cutworm, Agrotis ipsilon Hufnegel,
tobacco leaf eating caterpillar, Spodoptera litura Fabricius
and gram pod borer, Helicoverpa armigera (Hubner).
Among these, onion thrips cause serious damage to the
crop being polyphagous. It occurs worldwide and attacks
virtually all A4//ium crops (Rahman and Batra, 1945; Vevai
and Talgeri, 1948). Thrips tabaci causes 90 per cent foliage
injury (More, 1977 and Gupta et al., 1984) and 55 to 57 per
cent yield reduction (Kisha, 1977; Rueda, 2000). Both
nymphs and adult thrips are found between leaf sheaths
and stem, under sever infestation it leads to an irregular or
blotchy whitening of the leaves, a condition sometimes
termed blast. Heavy levels of feeding injury disrupt the
hormonal balance of the plant, causing the leaves to curl
and twist, and the foliage to be stunted (Kendall and
Bjostad, 1990). Such damage decreases onion bulb size,
and may even lead to death of the plant. Onion thrips is
reported to transmit purple blotch disease in onion
(McKenzie et al., 1993) and Tospo virus causing Irish
yellow spots on onion (Kumar and Rawal, 1999).

MATERIALS AND METHODS

In order to study the population dynamics of onion
thrips and their associated natural enemies an experiment

was laid out in randomized block design with six
replications. The seeds of N-53 onion variety were sown
in raised nursery of 3x1x0.15m on 5" October, 2014. The
seedlings of onion were transplanted in six well prepared
plots that were laid out for natural infestation to facilitate
observations on insect pests and their natural enemies. A
plotsize of 2.10 m x 2.0 m (4.20 sq m.) was maintained with
row to row and plant to plant distance of 15 and 10 cm,
respectively. All horticultural practices were followed as
per recommendations given in package of practices for
raising a good and healthy crop. Observations for onion
thrips as well as the associated natural enemies were taken
on a weekly basis from 5 randomly selected plants that
were tagged in each replication. The population dynamics
of T. tabaci was studied on the basis of population count
of both nymphs as well as adults per plant and after
working out the mean population. Population of thrips
was recorded with the help of 10 X hand lens in the leaf
sheath by gently pulling the older leaves.

In order to find out the specific impact of biotic and
abiotic factors on onion thrips, population data of onion
thrips obtained were subjected to statistical analysis to
find out the coefficient of correlation with biotic (natural
enemies) and abiotic factors viz., temperature, relative
humidity and sunshine. The meteorological observations
during the investigation period were taken from the
meteorological observatory, Rajasthan College of
Agriculture, Udaipur.
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Where;
r, = Simple correlation coefficient.
X = Independent Variable i.e. biotic and abiotic
components.
Y = Dependent Variable i.e. mean number of onion
thrips
n = Number of observations.

The correlation coefficient (r) values were subjected
to the test of significance using t-test:
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The calculated t-value obtained was compared with
tabulated t-value at 5% level of significance.

t:

RESULTS AND DISCUSSION

During the present investigation the data (Table 1 &
Fig. 1) revealed that Thrips tabaci remained a consistent
pest on onion during the growing season, it initiated in
the 10" week after transplanting (4" SMW) and continued
up to crop maturity on 13 SMW. The population density
of thrips gradually increased towards maturity with 0.6 to
35.1thrips/plant during the season and reached its peak in
the last week of March. Earlier, El-Serwiy et al. (1985)
observed the peak during the 1st week of April on onion.
Likewise, many other workers have also reported the peak
incidence of thrips during March and April (Edelson et
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al., 1986; E1-Gendi, 1998; Chhatrola et al., 2006; Ullah et
al., 2010).

The population of onion thrips exhibited a positive
and significant correlation with atmospheric temperature
(maximum, minimum, and mean) with correlation coefficient
(r) values as 0.81, 0.70 and 0.79, respectively; while,
maximum relative humidity and mean relative humidity had
significant negative correlation with the population of
thrips and the r-values were -0.75 and -0.72, respectively.
The population of thrips was positively correlated with
sunshine (r = 0.49); while, it was negatively correlated
with minimum relative humidity (r = -0.55) through was
non-significant (Table 2 & Fig. 1). Earlier, Butani and Verma
(1976) stated that dry weather favoured the multiplication
of thrips in garlic and onion: whereas, heavy rains and
humid weather were unfavourable for its development.
Domiciano et al. (1993) observed positive association
between temperature and population of onion thrips, while
negative with relative humidity.

During the crop season, the coccinellid, Cheilomenes
sexmaculata (Fabricius) was first observed in the 2" week
of February (0.1/plant) that reached to the maximum during
4" week of March (0.7 /plant) which later started to decline.
The population of the predator Ch. sexmaculata had a
positive and significant correlation with the population of
thrips with the r-value being 0.97. The population of Ch.
sexmaculata persisted as long as the population of thrips
was observed on the crop indicating low, but steady
predatory activity. The present findings are similar to that
of Kadri and Goud (2005) who reported that coccinellids
were the major predators of thrips and had a positive
correlation with the incidence of thrips. Eyre et al. (2011)
also noticed high ladybird beetle, hoverfly and parasitc
wasp (Icheumonidae) numbers to be associated with lowest
damage by onion thrips.

Table 1. Seasonal incidence of 7. tabaci and Ch. sexmaculata on onion during rabi, 2013-14

Months and Weeks Week after Standard Meteorological No. of T tabaci No. of Ch. sexmaculata
transplanting Week per plant per plant

January v 10 4 0.6 0.0
February I 11 5 2.0 0.0

11 12 6 6.6 0.1

111 13 7 11.4 0.3

v 14 8 20.4 0.4
March I 15 9 23.5 0.4

11 16 10 27.8 0.5

111 17 11 30.7 0.5

v 18 12 34.5 0.7

A% 19 13 35.1 0.5
Mean - - 19.26 0.34
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Fig. 1: Population dynamics of onion thrips during rabi, 2013-14
REFERENCES Eyre, M.D., Labanowska-Bury, D., White, R. and Leifert,

Butani, D.K. and Verma, S. 1976. Insect pests of vegetables
and their control: onion and garlic. Pesticides, 10: 33-
35.

Chbhatrola, D.P., Vyas, H.J. and Baraiya, K.P. 2006. Effect of
irrigation, date of sowing and nitrogen of the incidence
of garlic thrips, Thrips tabaci Lindeman. Indian
Journal of Entomology, 68: 121-124.

Domiciano, N.L., Ota, A.Y. and Trdardi, C.R. 1993. Appro-
priate time for the chemical control of Thrips tabaci
L. on onion, Allium cepa. Anais da socoedade
Entomologica do Brazil, 22: 71-76.

Edelson, J.V., Cartwright, B. and Royer, T.A. 1986. Distri-
bution and impact of Thrips tabaci (Thysanoptera:
Thripidae) on onion. Journal of Economic
Entomology, 79: 502-505.

El-Gendi, S.M. 1998. Population fluctuation of Thrips
tabaci L. on onion plants under Fayoum environ-
mental conditions (Arabic). Arab Universities Journal
of Agricultural Sciences, 6: 267-276.

El-Serwiy, S.A., Razoki, I.A. and Ragab, A.S. 1985. Popula-
tion density of Thrips tabaci Lind. and the predators
Orius albidipennis (Reut.) and Aeolothrips fasciatus
(L.) on onion. Journal of Agriculture Water Resources
Research, 4: 57-67.

C. 2011. Relationships between beneficial
invertebrates, field margin vegetation, and thrips
damage in organic leek fields in eastern England.
Organic Agriculture, 1: 45-54.

Gupta, R.P.,, Srivastava V.K., Bhardwaj, B.S. and Pandey,
U.B. 1984. Chemical control of Thrips tabaci L.
infesting onion crop. Jornal of Entomological
Researsh, 8: 196-198.

Kadri, S. and Goud, K.B. 2005. Survey and seasonal inci-
dence of onion thrips, Thrips tabaci (Lindeman).
Karnataka Journal of Agricultural Science, 18: 510-
512.

Kendall, D.M. and Bjostad, L.B. 1990. Phytohormone ecol-
ogy; herbivory by Thrips tabaci induces greater
ethylene production in intact onions than mechani-
cal damage alone. Journal of Chemical Ecology, 16:
981-991.

Kisha, J.S.A. 1977. Cultural and insecticidal control of
Thrips tabaci Lindeman on onion in Sudan. Annals
of Applied Biology, 86: 219 —228.

Kumar, N.K. and Rawal, R.D. 1999. Onion thrips, Thrips
tabaci a vector of onion tospovirus. Insect Environ-
ment, 5: 52.

McKenzie, C.L., Cartwright, B., Miller, M.E. and Edelson,
J.V.1993. Injury to onion by 7. tabaci (Thysanoptera:



Thripidae) and its role in the development of purple
blotch. Environmental Entomology, 22: 1266- 1277.

More, V.N. 1977. Efficacy of different insecticides against
onion thrips (Thrips tabaci L.). Journal of
Maharashtra Agricultural University, 2: 69-70.

Rahman, K.A. and Batra, A.L. 1945. The onion thrips,
Thrips tabaci Lind. (Thipidae, Thysanoptera). Indian
Journal of agricultural Sciences, 14: 308-310.

45

Ullah, F., Mulk, M., Farid, A., Saeed, M. Q. and Sattar, S.
2010. Population dynamics and chemical control of
onion thrips. Pakistan Journal of Zoology, 42: 401-
4006.

Vevai, E.J. and Talgeri, GM. 1948. Bombay crop pest cal-
endar and a seasonal schedule of their control by
modern insecticides. Journal of the Bombay Natural
History Society, 48: 725-726.




<<
  /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


