SCIENTIFIC CORRESPONDENCE

Eulophid seed borer, Anselmella kerrichi (Narayanan et al.;
Hymenoptera), an emerging pest of jamun

Jamun, Syzygium cumini L. (Myrtaceae)
is a common evergreen perennial fruit
tree of tropical and subtropical regions.
Being native to India and Myanmar, it is
found throughout Southeast Asia and the
Pacific regions"?. The tree bears annually,
sweetish and sour, dark-purple berries
that are much sought after for their anti-
oxidant, anti-inflammatory, anti-microbial
and free-radical-scavenging properties3.
The existing literature provides an ex-
haustive list of various insect pests (~78
species) that could infest S. cumini in
India®. However, none of these studies
reported seed borer, Anselmella kerrichi
(Narayanan et al., 1958) (Hymenoptera:
Eulophidae) as an insect pest of jamun.
The database of insect pests hosted by
the National Bureau of Agricultural In-
sect Resources (ICAR-NBAIR), Benga-
luru, mentions the larval stages of A.
kerrichi as phytophagous and feeding
mainly on the seeds of jamun (http:/
www.nbair.res.in/insectpests/Anselmella-
kerrichi.php); the species is the synonym
of Eugenia kerrichi (Narayanan et al.,
1958)°. Unlike other eulophids which
are predominantly parasitoids/hyper-
parasitoids, A. kerrichi is phytophagous6
(http://www.nbair.res.in/insectpests/An-
selmella-kerrichi.php). The other species
of the genus Anselmella, viz. Anselmella
miltoni, Anselmella malacia and Ansel-
mella occult have been reported from
Queensland, Malaysia and Papua New
Guinea respectively, as serious pests of
Syzygium species, viz. Syzygium austral
(brush cherry), Syzygium smithii (lilly
pilly), Syzygium samarangense (java ap-
ple) and Syzygium pachyphyllum (thick-
leafed jambu)’*

In India, A. kerrichi was reported from
Pune, Maharashtra, way back in 1957.
Besides this, no reports that highlight the
economic importance and nature of dam-
age of this eulophid seed borer in jamun
are available'’, possibly due to its limited
distribution/occurrence and pestilence.
However, in the recent past, several inci-
dences of A. kerrichi attacking S. cumini
fruits causing extensive crop loss have
been noticed in farmers’ fields in rural
Bengaluru by the present authors. This
study identifies the critical fruit stages
that are susceptible to A4. kerrichi for
planning management interventions.
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To identify the critical fruit phenologi-
cal stages that are highly susceptible to
A. kerrichi, jamun fruits in different de-
velopmental stages were collected ran-
domly from the infested trees. The
collected fruits were separated into five
groups, namely G1-G5 based on their
size, colour and hardness (Figure 1).

Observations on fruit diameter, length,
mesocarp thickness and seed diameter
from all the phenological stages (G1-G5)
were made. Fruits from all five stages
were placed separately in plastic con-
tainers (15 X 12 X 20 cm) covered on top
with muslin cloth to provide aeration.
The containers were properly labelled
and placed at room condition (25° + 2°C,
60% relative humidity) until the emer-
gence of adult wasps. Observations were
recorded daily on the emergence of
wasps, the number of exit holes per fruit

and their diameter. Infested fruits
(n=150) were dissected to study the
nature of internal damage and the same
was digitized by a stereomicroscope Lei-
ca (M205C). Data were subjected to
descriptive statistical analyses using
Graphpad Prism (Ver. 7.0).

Heavy infestation (62.60% £ 5.99%)
of jamun fruits by 4. kerrichi rendering
them unmarketable was observed. The
infested fruits bore black, pinprick-sized
oviposition punctures along with circular
exit holes on the rind. Correlation analy-
sis revealed significant positive relation
between the fruit stage and wasp exit
holes (r=10.63, P =0.01). The variability
in the exit holes could be explained to
the tune of 40% by fruit stage alone
(F=62.36; edf =96, P <0.0001).

The stages G1 and G2 were immune to
infestation as revealed by the absence of
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Figure 1.
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a, b, Jamun, Syzygium cumini healthy fruits: () Immature and (b) Ripe. c—e, Ansel-

mella kerrichi damaged fruits at different growth stages. f, Phenological scale followed in the

study showing G1-GS5 stage fruits.
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Table 1. Descriptive statistics of different phonological stages and fruit damage by Anselmella kerrichi in jamun
Fruit measurements (mean * SE, mm) Numbers/fruit

Phenological stage Length Diameter Mesocarp thickness Seed* diameter Exit holes  Adults emerged Sex ratio (& : Q)
Gl 4.47 £ 0.64 9.13+0.84 1.08 £0.11 4.48 £0.52 0.00 0.00 0.00

G2 7.06 £0.91 15.75+1.41 1.24£0.10 6.34 £0.83 0.00 0.00 0.00

G3 11.29+0.99  22.02+1.84 2.78 £0.47 8.30 £ 0.68 0.00 0.00 0.00

G4 2737+£1.79  31.25+2.71 4.48 £ 0.46 9.62+0.73 842+22.24 32.52+11.12 1:1.26

G5 24.02+1.57 265+225 5.58 +1.04 9.16 +1.32 31.6+14.13  14.00 £ 11.03 1:1.54

*Seed kernel texture varied among the stages: G1, Soft, tender and juicy, light green in colour; G2, Tender and soft, light green to yellowish in co-
lour; G3, Semi-hard, light green to creamy-white in colour; G4, Hard and creamy-white to hyaline in colour; G5, Harder compared to G4 with pur-

plish tinge.

Figure 2.

Damage symptoms of eulophid seed borer, A. kerrichi on jamun fruits. a, Damaged

fruits in the field. b, Adult female; ¢, Oviposition punctures on green fruit. d, (Inset) Gall-like
structures seen in the seed, individual gall-like shell dissected out. e—k, Immature stages devel-
oping within the gall-like structure in the seed. /, Teneral wasp ready to emerge. m, Feeding tun-
nel/exit passage extending from seed to fruit surface. n, Adult emerging from the fruit.
o0, p, Tunnelling damage seen in the seed. ¢, r, Exit holes.

oviposition punctures as well as exit
holes (Table 1). This may be due to the
fact that the larvae being kernel feeders
could not use the immature seed kernels
of G1 and G2 (Table 1). The tiny green-
ish-black oviposition punctures that re-
semble pinpricks were evident during the
G3 stage, indicating active oviposition
by female wasps. However, the G3 stage
was devoid of any exit holes, indicating
that it harbours only hidden infestation of
A. kerrichi grubs. On the whole, zero
eclosion was noticed during the first
three stages (Table 1).

Dark-coloured circular exit holes with
a white halo were noticed in fruit stages,
viz. G4 and GS5. The diameter of exit

holes ranged from 1.24 to 1.39 mm. The
mean number of exit holes was signifi-
cantly (P < 0.0001) more in the G4 stage
than G5 stage (Figure 1). The phenologi-
cal stages, namely G4 and G5 recorded
significant wasp emergence vis-a-vis exit
holes (adults emerged: P <0.0001;
F595=91.98; exit holes: P <0.0001,
Fs95=371.41, Table 1, Figure 1). The
sex ratio calculated was biased towards
females (Table 1); such female-biased
sex ratios have been reported in other
culophids as well'”.

The immature stages of wasps were
found feeding exclusively on seed ker-
nels and different life stages of A. kerri-
chi, including the adults were observed
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within the seed (Figure 2), indicating
overlapping generations of A. kerrichi.
The female wasps were seen inserting the
eggs below the epidermis of the fruit.
The mean length of the ovipositor was
1.46 £ 0.02 mm. The freshly hatched
grubs were found tunnelling through the
pulp towards the seed, and feeding on
only seed tissues. The rear ends of each
tunnel hold a compact gall-like shell case
harbouring various developmental stages
of the seed borer. No feeding damage
was noticed in the mesocarp. The exit
holes on the fruit epicarp through which
the adult wasps emerged were found to
connect through the mesocarp to the
feeding galleries (7.48-8.12 mm in
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length, 1.39-2.85 mm in diameter) of the
grubs within the seed. Each fruit when
dissected had around 10-15 live, fully
developed adults.

In jamun both whole fruit as well as
seed are economically important. Consi-
dering the vast damage it can cause and
the ability to build up in huge numbers
(~85 per fruit) in overlapping genera-
tions, A. kerrichi can become a major
problem to jamun growers. Further, lar-
val feeding affects seed viability and rate
of germination. As the critical stage for
infestation is G2, application of safe
botanical pesticides at this stage may
help reduce seed borer infestation.
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Interannual variation of clutch initiation of the great tit
(Parus major Linnaeus) in relation to the local air temperature

The average global climate is changing
rapidly' and increasing evidence indi-
cates that global warming has conse-
quences on numerous plant and animal
species. Previous studies have shown
significant fluctuations in the date ad-
vancement among wild species phenol-
ogy in relation to warm springs. For
instance, according to Szabo et al?, four
out of six investigated plant species in
Hungary showed a significant advance in
flowering dates by 1.9-4.4 days per dec-
ade, and the wood frog (Rana sylvatica)
showed a trend toward earlier emergence
by 19 days’. In bird species, these im-
pacts often manifest in geographical dis-
tribution®, population size’, interaction
between bird species and other species®,
etc. However, long-term observations were
mainly focused on spring migration’’
and breeding phenology'®™'" variations.
Moreover, while most of the previous
long-term monitorings were focused on
interannual fluctuations of bird phenol-
ogy in northern and western Europe, very
few were conducted in southeastern
Europe.

Here, I investigate how the timing of
the great tit Parus major (Linnaeus,
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1758) breeding was related to local
spring surface temperatures. The trend of
laying dates (first clutch) during the 33-
year period (1984-2016) was examined.
Great tit is a common, small resident and
hole-nesting passerine species in the for-
ests of northwestern Croatia'2.
Monitoring was done from 1984 until
2016, in the rural area of village Mokrice
(lat. 46°00’N, long. 15°87E, alt. 140 m,
northwestern Croatia). This research area
has a mixed landscape with small mixed
deciduous forest. The dominant tree spe-
cies in small forests are pedunculate oak
(Quercus robur) and hornbeam (Car-
pinus betulus). In this study, wooden
nestboxes of identical sizes were used
(internal dimensions = 12 X 12 x 23 cm)
and their entrances (diameter = 3.2 cm)
were located at ca. 18 cm from the bot-
tom of the nestbox. All the nestboxes
were installed on the trees at 2.5 m above
the ground, and at approximately 50 m
distance from each other. Numerous
ornithological studies have used nest-
boxes because of easier access to the
eggs and hatchlings'>'*. All boxes were
cleaned after nesting period (August).
The great tits lay one egg per day and

modal clutch size is 11 eggs (Z. Dolenec,
unpublished data). During the 33-year
study period, nesting of 1,184 pairs of
great tits was observed. The nestboxes
(approximately 40-50 per year) were
checked every five or six days during the
breeding period in March and April to
monitor egg laying. The day the first egg
was laid was registered as the date of
breeding onset. Only the breeding onset
of the first ten pairs was calculated as the
mean first laying date per year. The first
clutches were only included for this
study. Dates are expressed as progressive
days, where 1 =1 March. Fluctuations in
laying date of the great tit in Mokrice
were examined in relation to the mean
local spring surface temperature varia-
tions. This method was also used by oth-
ers'’. The average surface temperature
(March—April) was obtained from the
meteorological station Maksimir (Mete-
orological Office in Zagreb); ca. 20 km
from the study area, 123 m asl. Regres-
sion analysis and correlation were used
to determine the association between the
timing of laying on the one hand, and
year and surface temperature on the other
(tested using Pearson’s correlations with

CURRENT SCIENCE, VOL. 117, NO. 6, 25 SEPTEMBER 2019




<<
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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


