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SCIENTIFIC NOTE 

Escape behaviour of cranberry girdler,  
Chrysoteuchia topiaria (Lepidoptera: Pyralidae), moths  

SHEILA M. FITZPATRICK1 

Chrysoteuchia topiaria (Zeller) 
(Lepidoptera: Pyralidae), the cranberry gir-
dler, is a serious pest of cranberry, Vaccin-
ium macrocarpon Aiton (Ericaceae), in 
North America (Kamm et al. 1990). Chry-
soteuchia topiaria is univoltine, with moths 
emerging and flying in June and July 
(Kamm et al. 1990). The moths are day-
fliers, but also come to light traps at night 
(Banerjee 1967). 

When collecting gravid female C. topi-
aria moths for a laboratory colony, I ob-
served that females were hard to catch be-
cause they behaved differently than males. 
When I approached with a handheld vac-
uum (Bioquip, Gardena, CA), female moths 
often dropped from plants, whereas male 
moths usually flew away. Moths that 
dropped landed on the trash layer (shed 
leaves and organic debris on the soil surface 
under the vines) where they lay motionless 
on their side until pursued further, when 
they scurried away by pushing the substrate 
with their legs. 

To test the hypothesis that female C. 
topiaria moths respond to disturbance dif-
ferently than males, escape behavior of 
male and female moths on a cranberry farm 
(cv. Stevens; 49o13'50.0''N, 122o43'33.0''W) 
was observed and recorded. Disturbance 
was defined as movement of the handheld 
vacuum toward the moth. Movement of the 
vacuum was often accompanied by a high-
pitched crunching sound made by compres-
sion of cranberry vines underfoot. Observa-
tions were made by a team of two people 
between 1030-1230 h Pacific Daylight 
Time, on 28 and 29 June and 12 and 27 July 
2000. An observer spotted a moth and kept 
it in view while a collector approached it 

with the handheld vacuum.  The team fol-
lowed the moth for five flights or until the 
moth dropped to the ground, whichever 
occurred first. The observer marked with a 
survey flag the locations where the pursued 
moth alighted or dropped. After the collec-
tor caught the moth, the observer recorded 
the number of flights and measured the 
distance between each set of flags to calcu-
late the total distance flown. Air tempera-
ture was recorded by a shaded Hobo data-
logger (Onset Computer Corp, Bourne, 
MA) and windspeed was recorded by the 
farm's anemometer.  Captured moths were 
kept cool and transported to the laboratory, 
where females were dissected for spermato-
phores. Data are presented as mean ± stan-
dard error of the mean unless otherwise 
specified. Statistical tests were done with 
Systat 8.0 (SPSS Inc., Chicago, IL). 

When disturbed, 37% of females (n = 
33) dropped from the vines into the trash 
layer, in contrast to only 6% of males (n = 
34) (χ2 = 9.4, P = 0.002). The median num-
ber of flights made by males was greater 
than that made by females (5 vs. 4; Mann-
Whitney U = 362, P = 0.007). The median 
distance flown, measured for 27 males and 
27 females, was 2.5 times greater for males 
(5.0 vs 2.0 m; Mann-Whitney U = 213, P = 
0.009). Most (31) of the 32 captured fe-
males had mated at least once: 13 contained 
one spermatophore, 14 contained two, and 
4 contained three. The number of spermato-
phores in females that dropped was similar 
to the number in females that did not drop 
(1.5 ± 0.2 vs. 1.8 ± 0.2; two-sample t30 = 
1.1, P = 0.3). 

Female moths seemed larger than males.  
To test the hypothesis that females’ wing 
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load was greater than that of males, cap-
tured moths were weighed (before dissec-
tion) on a microbalance accurate to 0.01 mg 
(Sartorius Canada Inc., Mississauga, ON) 
and their wings were removed for area 
measurement by Scion Image software 
(Scion Corporation, Frederick, MD). To 
calculate total wing area, the areas of the 
most intact forewing and hindwing were 
measured, added together, then multiplied 
by two. Wing load was calculated by divid-
ing moth weight by total wing area. Two-
sample, one-tailed t-tests were used to ana-
lyse weight, wing area and wing load of 
females vs. males. 

Females weighed more than males 
(13.96 ± 0.71 vs. 9.33 ± 0.44 mg; t64 = 5.6, 
P < 0.001) and had larger abdomens.  Wing 
area of females was similar to males’ wing 
area (96.51 ± 2.49 vs. 93.57 ± 1.96 mm2; t63 
= 0.9, P = 0.4). Wing load was  0.15 ± 0.01 
mg/mm2 for females, and 0.10 ± 0.01 mg/
mm2 for males (t63 = 5.5, P < 0.001). The 
wing load of females that dropped was not 
different than the wing load of females that 
flew (0.13 ± 0.01 vs. 0.15 ± 0.01 mg/mm2; 
t30 = 1.2, P = 0.2). There was no relation-
ship between dropping and windspeed, 
which ranged from 2.7-13.6 km/h (F1, 2 = 
0.5, P = 0.6) or between dropping and tem-
perature, which ranged from 20-28 oC (F1, 2 
= 0.3, P = 0.6). 

To take off and maintain flight, wings of 
female C. topiaria moths must lift about 

50% more body weight per unit area than 
male wings, thus the physiological cost of 
flight should be greater for females. A more 
extreme example of differences in wing 
load and flight behaviour is reported for the 
grasshopper Phymateus morbillosus. Fe-
males have large, heavy abdomens and 
wing loads three times greater than males; 
females escape by remaining motionless or 
hopping away to hiding places, whereas 
males take flight (Gade 2002).  When 
thrown into the air by experimenters, fe-
males did not produce lift and simply plum-
meted to the ground (Gade 2002). 

Both types of escape behavior (dropping 
or flying) put moths at risk of predation.  
Swallows, which prey on flying C. topiaria 
(Scammell, 1917), would catch males and 
mated females that had laid many eggs.  
Terrestrial predators, such as the hunting 
spiders commonly found in cranberry fields 
(Fitzpatrick et al. 1994, Bardwell and 
Averill, 1996), would likely prey on female 
moths that drop from the vines.  

I thank C. Maurice, J. Newhouse, J. 
Troubridge and K. Weitemeyer for techni-
cal assistance; Pitt Meadows Farm for ac-
cess to cranberry fields; and Agriculture 
and Agri-Food Canada, British Columbia 
Cranberry Growers Association and Cran-
berry Institute for funding. This is contribu-
tion 739 from the Pacific Agri-Food Re-
search Centre, Agassiz, British Columbia.  

REFERENCES 

Banerjee, A.C.  1967.  Flight activity of the sexes of crambid moths as indicated by light-trap catches.  
Journal of Economic Entomology 60: 383-389. 

Bardwell, C.J. and A.L. Averill.  1996.  Effectiveness of larval defenses against spider predation in cran-
berry ecosystems.  Environmental Entomology 25: 1083-1091. 

Fitzpatrick, S.M., J.A. Newhouse, J.T. Troubridge and K.A. Weitemeyer.  2001.  Rearing the cranberry 
girdler Chrysoteuchia topiaria (Lepidoptera: Pyralidae) on reed canary grass Phalaris arundinacea 
(Festucoideae: Panicoideae).  Journal of the Entomological Society of British Columbia 98:  211-215. 

Fitzpatrick, S.M., J.T. Troubridge and C. Maurice.  1994.  Parasitoids of blackheaded fireworm 
(Rhopobota naevana Hbn.) larvae on cranberries, and larval escape behaviour.  Journal of the Entomo-
logical Society of British Columbia 91: 73-74. 

Gade, G.  2002.  Sexual dimorphism in the pyrgomorphid grasshopper Phymateus morbillus:  from wing 
morphometry and flight behaviour to flight physiology and endocrinology.  Physiological Entomology 
27: 51-57. 

Kamm, J.A., G.C. Fisher, L.M. McDonough and C.H. Shanks, Jr.  1990.  Cranberry girdler as a pest of 
grass seed, cranberry and nursery tree production in the Pacific Northwest, pp. 141-150.  In N.J. Bosta-
nian, L.T. Wilson and T.J. Dennehy (eds.), Monitoring and Integrated Management of Arthropod Pests 
of Small Fruit Crops, Intercept Ltd., Andover, Hampshire, United Kingdom. 

Scammell, H.B.  1917.  The cranberry girdler.  United States Department of Agriculture Bulletin 554.  



<<
  /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 /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

  /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


