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Sucking insect pests are considered as one of the major
limiting biotic factors for production of vegetables in India.
Among these, aphids alone have the potential to inflict
yield losses up to 82% in case of cruciferours crops where
insecticides were not applied (Razaq et al. 2011). Besides
sucking the sap and thereby devitalize the plant, the problem
gets aggravated still further as many of them also serve as
vector in transmitting the viral diseases. Most of the
vegetable crops including cabbage, cauliflower, radish,
cowpea, chillies, brinjal and field bean are highly infested
with different aphid species throughout their growing period
(Halder et al. 2011). Several insecticides are known to be
effective and recommended for control of these aphids but
their ill-effects in the context of environmental pollution,
resurgence of other sucking pests and resistance to the
pesticides, lethal effects to non-target organisms etc can not
be ruled out. Hence, search for suitable and sustainable
alternatives like bioagents highly specific to these pests is
imperative.

Diaeretiella rapae (McIntosh) (Hymenoptera:
Braconidae) is one of the promising and a common, solitary,
cosmopolitan endoparasitoid of aphids on a number of host
plants (Pramanik et al. 2012); the complete host list includes
more than sixty aphid species, but only five to six host
species are commonly attacked (Pike et al. 1999). However,
knowledge about its host preference for different aphids in
vegetable ecosystem is very scanty. Therefore, the current
study focussed on identification of the most preferred
aphid(s) under natural field conditions which might serve
as potential host for the parasitoid and its population
dynamics in the vegetable ecosystem. Such information
generated can be taken advantage to devise the suitable
eocfriendly management practices to control these aphids.

During rabi season of 2012-13, the incidence of D.
rapae was observed among the different vegetable aphids

in and around the farm of Indian Institute Vegetable
Research, Varanasi (82°52' E longitude and 25°12' N
latitude), Uttar Pradesh, India. Five species of major
vegetable aphids, viz. Lipaphis erysimi Kalt. infesting Indian
mustard (Brassica juncea (L) Czern.), Myzus persicae
(Sulzer) feeding on cauliflower (Brassica oleracea var
botrytis L), Aphis craccivora Koch on field bean (Lablab
purpureus (L.) Sweet), Brevicoryne brassicae (L) on cabbage
(Brassica oleracea var capitata), Aphis spiraecola Patch
on egg plant (Solanum melongena L) were selected for
investigation under natural field conditions at the research
farm of IIVR, Varanasi. The spirea aphid, Aphis spiraecola
though a serious pest of temperate and tropical fruit crops,
recently noticed in serious proportion on egg plants in and
around Varanasi region was also observed for parasitisation.
To determine the preference of D. rapae for different aphid
species, infested samples from respective crops were
collected periodically form field and kept separately for
emergence of the parasitoid. The numbers of mummified
and normal aphids were recorded. Per cent aphid
parasitizations by D. rapae were periodically computed by
number of mummified aphids per leaf/total number of aphids
present on that leaf at weekly interval from January to
April, 2013. For calculating parasitoid emergence,
mummified aphids were collected along with their respective
host plants and placed over moistened filter paper kept in
petri plates (9 cm dia × 1.8 cm depth) and maintained under
laboratory conditions at 28±2°C, 70-80% relative humidity
and a photoperiod of 13:11 (L:D) hour and observed
regularly for the emergence of adult D. rapae. The per cent
emergence was worked out by the following formula:

Emergence Total number of D. rapae adults emerged
(%) = ––––––––––––––––––––––––––––––– × 100

Total number of mummified aphids

In order to find out influence of prey sizes on
parasitisation by D. rapae the sizes of the twenty aphids
each of, viz. M. persicae, B. brassicae and L. erysimi
feeding on cruciferous vegetables were mounted on
microscope slides and its morphometrical studies of different
appendages were measured under a stereomicroscope using
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a micrometer with a readability of 0.01 mm and expressed
as mean (±SE).

D. rapae is a polyphagous parasitoid that has been
known to feeding on different species of aphids infesting
major agricultural and horticultural crops. In our present
study, it was found that among the five aphid species, the
parasitoid was most active on aphids infesting cruciferous
plants and least active on aphid infesting brinjal and field
bean. The highest parasitization (59.33%) was observed in
case of M. persicae feeding on cauliflower (Fig 2) followed
by cabbage aphid, B. brassicae (51.50%) and mustard aphid,
L. erysimi (46.50%). A. spiraecola infesting brinjal had
lowest preference as only 19.67% aphids were parasitized
by D. rapae under field conditions followed by black bean
aphid, A. craccivora (23.67%). Interestingly, the aphids
feeding on cruciferous vegetables had higher rate of
parasitization than the other crops indicating their preference
towards cruciferous aphids. Our study was in accordance
with the observation of Read et al. (1970) who reported that
more D. rapae were found in crucifer patches than in non-
crucifer habitats. Vaughn et al. (1996) found evidence of
antennal receptors that respond specifically to the volatile
compound allyl isothiocyanate released by damaged crucifer
plants. According to Baer et al. (2004), consistent olfactory
attraction to cruciferous plants suggests that crucifer-feeding
aphids were an ancestral host species of D. rapae.

Periodical observation was taken on emergence of D.
rapae adults from different mummified aphids kept under
laboratory conditions. Significant variation was observed
in their recovery from the different host aphids. Highest
parasitoid emergence was recorded from L. erysimi (88%)
followed by B. brassicae (81%) and M. persicae (80%)
which were statistically on par. Among the three cruciferous

aphids, the parasitization was lowest in L. erysimi (46.5%)
but the recovery of D. rapae adults was significantly higher
than the other host aphids (Fig 2).

Observation on periodical incidence of D. rapae
indicated that its occurrence initiated from the third week
of January coinciding with the increasing temperature in
Varanasi region, Uttar Pradesh. Its first incidence was
observed on M. persicae (5.67% parasitization) infesting
cauliflower and mustard aphid, L. erysimi (2.33%) and
from February onwards its parasitization were recorded in
almost all the vegetable aphids except A. spiraecola feeding
on brinjal indicating the preference of cruciferous aphids
over other vegetable aphids by the D. rapae (Fig 1). The
initiation of parasitization (3.57%) by D. rapae on A.
spiraecola was noted during third week of February and
reached at its peak (19.67%) during last week of March.
However, the peak period of parasitization by D. rapae on
M. persicae (59.33%), A. craccivora (23.67%) and A.
spiraecola (19.63%) was last fortnight of March where as
for B. brassicae the peak period of parasitisation (51.50%)
was second week of April (Fig 1). Thus the major activity
of this parasitoid was noted during March – April in this
region. Incidence of D. rapae on L. erysimi was drastically
reduced from April onwards as the rapeseed and mustard
crops were in their maturity stage and/or harvested in this
region. Comparatively lower mean temperature (<20oC)
prevailed during December, 2012 and continued up to first
fortnight of January, 2013 might be responsible for no
incidence of this braconid endoparasitoid during this period
and gradual increasing temperature up to March favoured
their parasitization where as relatively higher temperature
(>30oC) from April, 2013 onwards and lack of suitable
aphid hosts again restrict their activity.

HALDER ET AL.

Table 1 Morphometrical variations among different cruciferous aphids

Host aphids Head Width Thorax width Abdomen Total body Hind tibial
(mm) (mm) Length (mm) Width (mm) length (mm) length (mm)

M. persicae 0.64 c ±0.12 0.83 c ±0.15 1.34 b±0.11 1.01a ±0.10 2.81 b±0.23 0.51 c ±0.05
B. brassicae 0.56 b ±0.08 0.75 b ±0.10 1.20 a ±0.13 0.97 a ±0.12 2.50 a±0.22 0.39 b ±0.04
L. erysimi 0.51 a ±0.10 0.67 a ±0.05 1.11 a ±0.12 0.93 a ±0.11 2.29 a ±0.22 0.32 a±0.04

Figures followed by same letter with in a column are not significantly different from each other at 5% level by DMRT

Fig 2 Parasitization and emergence of Diaeretiella rapae from
different host aphids infesting different vegetable crops

Fig 1 Incidence of D. rapae weekly parasitization different aphids
species by D. rapae in cruciferous and other vegetables
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Comparatively higher body size (2.81 ± 0.23 mm) and
tibial length (0.51 ± 0.05 mm) of M. persicae by the
parasitoid for its parasitization and variation in nutritional
quality in L. erysimi as food substrate towards D. rapae for
its higher emergence might be responsible for their
preference over the other host aphids.
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PARASITIZATION PREFERENCE OF DIAERETIELLA RAPAE

Since, cruciferous aphids are highly preferred by this
nymphal endoparasitoid, so morphological variations among
these three aphids, viz. M. persicae, B. brassicae and L.
erysimi were studied to find out their possible role in host
selection/preference by D. rapae, if any. Morphometrical
studies revealed that M. persicae had higher head (0.64 ±
0.12 mm), thorax (0.83 ± 0.15 mm) and abdomen size
(length 1.34 ± 0.11 mm and width 1.01 ± 0.10 mm) resulting
highest body length (2.81 ± 0.23 mm) than B. brassicae and
L. erysimi (Table 1). Aphid’s hind tibial length is known to
be proportionate with their body size, so hind tibial lengths
of three aphids were also measured.  Maximum tibial length
was recorded in M. persicae (0.51±0.05 mm) and their
descending order is as followed M. persicae > B. brassicae
> L. erysimi.  It has been observed from the foregoing
observation that the parasitoid, in general, was most active
on aphids infesting cruciferous crops and M. persicae on
cauliflower in particular.  Comparatively higher body size
and tibial length of M. persicae recorded in present
investigation might be responsible for its preference towards
this parasitoid as was evident from maximum parasitization
over other aphids which were prevalent simultaneously on
one or the other host plants under natural conditions.
Similarly, Harvey et al. (2004) reported that larger host size
was often preferred by the parasitoid for oviposition and
Islam and Copland (1997) concluded that size of host could
also affect parasitoid’s attack rate. In another study, He and
Wang (2006) documented that host age or body size may
reflect the quality of the hosts for parasitoid development.
Kakakhel (2006) observed a strong relationship between
hind tibial length of aphids and female parasitoids was
existed under both field and pot experiments.

SUMMARY

Solitary, polyphagous, endoparasitoid Diaeretiella
rapae (Mc’Intosh) is considered as one of the prominent
parasitoid of aphids on several host plants under natural
field conditions. However, knowledge about its affinity and
host preference towards different prey aphids is very scanty.
So the present study on host preference of D. rapae revealed
differential response for its parasitization to different aphid
species infesting vegetable crops. It preferred maximum to
cruciferous aphids, viz. Myzus persicae (59%) followed by
Brevicoryne brassicae (51%) and Lipaphis erysimi (46%)
than the other vegetable aphids like Aphis craccivora
(23.67%) and Aphis spiraecola (19.67%). Seasonal
incidence of D. rapae also indicated that its first occurrence
was observed on M. persicae (13.67%) and L. erysimi
(5.67%) during second fortnight of January, 2013 whereas
A. spiraecola feeding on brinjal parasitized last indicating
the preference of cruciferous aphids over other vegetable
aphids. However, among the cruciferous aphids, highest
parasitoid emergence was observed from L. erysimi (88%)
followed by B. brassicae (81%) and M. persicae (80%).



<<
  /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


