
ZOOTAXA

ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2014 Magnolia Press

Zootaxa 3753 (4): 391–397  

www.mapress.com/zootaxa/
Article

http://dx.doi.org/10.11646/zootaxa.3753.4.8

http://zoobank.org/urn:lsid:zoobank.org:pub:D7A900A9-CF7F-4FB8-BE2F-E6A3039BE84A

A new phytophagous eulophid wasp (Hymenoptera: Chalcidoidea: Eulophidae) 

that feeds within leaf buds and cones of Pinus massoniana

XIANGXIANG LI1, ZHIHONG XU1,4, CHAODONG ZHU2, JINNIAN ZHAO3& YUYOU HE3

1Department of Plant Protection, School of Agriculture and Food Science, Zhejiang Agriculture & Forestry University, Lin’an, Zheji-

ang 311300, China
2Key Laboratory of Zoological Systematics and Evolution, Institute of Zoology, Chinese Academy of Sciences, Beijing 100101, China.
3Research Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang, Zhejiang, 311400, China
4Corresponding author. E-mail: zhhxu@zju.edu.cn

Abstract

Aprostocetus pinus sp. nov. (Chalcidoidea: Eulophidae) is newly described as a leaf bud and microstrobilus pest of Pinus 

massoniana (Pinales: Pinaceae), an important afforestation species in southeast China. Both sexes of the parasitoid are 

described and illustrated.
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Introduction

Aprostocetus Westwood (Chalcidoidea: Eulophidae) is a cosmopolitan genus that currently includes 758 species 

(Noyes 2012), of which 8 are recorded from Zhejiang (Wu et al. 2001; Zhu & Huang 2001; He et al. 2004; Xu & 

Huang 2004) among 35 species known to occur in China (Perkins 1912; Li & Nie 1984; LaSalle & Huang 1994; 

Sheng & Zhao 1995; Yang 1996; Zhu & Huang 2001, 2002; Yang et al. 2003; Zhang et al. 2007; Weng et al. 2007; 

Noyes 2012). Graham (1987) recognized five subgenera in Aprostocetus: Tetrastichodes Ashmead, Ootetrastichus

Perkins, Coriophagus Graham, Chrysotetrastichus Kostjukov and Aprostocetus Westwood, and LaSalle (1994) 

added a sixth subgenus, Quercastichus LaSalle.

The majority of species of Aprostocetus are parasitoids of insects, but here we describe a new phytophagous 

species that feeds within leaf buds and cones (microstrobili) of Pinus massoniana (Pinales: Pinaceae). This tree is 

the most widespread species of Pinus in China and is of major importance in afforestation projects in the Yangtze 

River Basin and southeast China (Sun 2005). For this reason we are describing this new species in order to 

facilitate further research on its biology and economic importance.

Material and methods

Specimens of the parasitoid reared from leaf buds and cones (microstrobili) of P. massoniana were preserved in 

75% ethanol and subsequently air dried and examined with a Leica M125 stereomicroscope. Photographs were 

taken with a Hitachi TM-1000 Scanning Electron Microscope, Nikon ECLIPSE 80i, and Nikon AZ100. 

Morphological terms follow Graham (1987) and Gibson et al.(1997). The following abbreviations are used: 

ocular-ocellar line (OOL) is the minimum distance between a posterior ocellus and the eye; the posterior ocellar 

line (POL) is the minimum distance between the posterior ocelli; OD is the major diameter of a lateral ocellus; F1 

is the first segment of the funicle, F2 the second, and F3 the third; and C1 is the first segment of the clava, C2 the 

second, and C3 the third.

Type specimens of the newly described species are deposited in the Department of Plant Protection, School of 

Agriculture and Food Science, Zhejiang Agriculture & Forestry University, Hangzhou, China (ZAFU).
Accepted by G. Gibson: 26 Nov. 2013; published: 8 Jan. 2014  391



References

Bouček, Z. (1988) Australasian Chalcidoidea (Hymenoptera). A biosystematic revision of genera of fourteen families, with a 

reclassification of species. CAB International Wallingford, Oxon, 832 pp.
Burks, B.D. (1943) The North American parasitic Wasps of the Genus Tetrastichus-a Contribution to Biological Control of 

Insect Pests. Proceedings of the United States National Museum, 93, 505–608. 
http://dx.doi.org/10.5479/si.00963801.93-3170.505

Gibson, G.A.P., Huber, J.T. & Woolley, J.B. (1997) Annotated keys to the genera of Nearctic Chalcidoidea (Hymenoptera). 
NRC Research Press, Ottawa, 794 pp.

Girault, A.A. (1916) New North American Hymenoptera of the family Eulophidae. Proceedings of the United States National 

Museum, 51, 125–133. 
http://dx.doi.org/10.5479/si.00963801.2148.125

Graham, M.W.R.d.V. (1961) The genus Aprostocetus Westwood sensu lato (Hym., Eulophidae) notes on the synonymy of 
European species. Entomologist's Monthly Magazine, 97, 34–64.

Graham, M.W.R.d.V. (1987) A reclassification of the European Tetrastichinae (Hymenoptera: Eulophidae), with a revision of 

certain genera. Bulletin of the British Museum (Natural History) (Entomology), 55 (1), 1–392.
Graham, M.W.R. de V. (1991) A reclassification of the European Tetrastichinae (Hymenoptera: Eulophidae): revision of the 

remaining genera. Memoirs of the American Entomological Institute, 49, 1–322.
He, J.H. (2004) Hymenopteran insect fauna of Zhejiang. Science Press, Beijing, 1373 pp.
LaSalle, J. (1994) North American genera of Tetrastichinae (Hymenoptera: Eulophidae). Journal of Natural History, 28, 109–

236. 
http://dx.doi.org/10.1080/00222939400770091

La Salle, J. (2005) Biology of gall inducers and evolution of gall induction in Chalcidoidea (Hymenoptera: Eulophidae, 
Eurytomidae, Pteromalidae, Tanaostigmatidae, Torymidae). In: Raman, A., Schaefer, C.W. & Withers, T.M. (Eds.), 
Biology, ecology, and evolution of gall-inducing arthropods. Science Publishers, Inc., Enfield, New Hampshire, USA, pp. 
507–537,

LaSalle, J. & Huang, D.W. (1994) Two new Eulophidae (Hymenoptera: Chalcidoidea) of economic importance from China. 
Bulletin of Entomological Research, 84, 51–56. 
http://dx.doi.org/10.1017/s0007485300032223

Li, J. & Nie, W.Q. (1984) Bionomics of Tetrastichus hagenowii parasitizing the oothecae of Periplaneta fulginosa. Acta 

Entomologica Sinica, 27, 406–409.
Martinez, E., Montenegro, G. & Elgueta, M. (1992) Distribution and abundance of two gall-makers on the euphorbiaceous 

shrub Colliguaja odorifera. Revista Chilena de Historia Natural, 65 (1), 75–82.
Noyes, J.S. (2012) Universal Chalcidoidea Database. World Wide Web electronic publication. Available from: http://

www.nhm.ac.uk/chalcidoids (accessed June 2012).
Perkins, R.C.L. (1912) Parasites of insects attacking sugar cane. Bulletin of the Hawaiian Sugar Planters' Association 

Experiment Station (Entomology Series), 10, 1–27. 
Sheng, J.K. & Zhao, F.X. (1995) A new species of Aprostocetus from China (Hymenoptera: Eulophidae: Tetrastichinae). Insect 

Science, 2, 308–310. 
http://dx.doi.org/10.1111/j.1744-7917.1995.tb00052.x

Sun, H.L. (2005) Ecosystem of China. Science Press, Beijing, 1822 pp.
Weng, L.Q., He, L.F., Chen, X.F. & Xu, Z.F. (2007) First description of Aprostocetus asthenogmus (Waterston) from China 

(Hymenoptera: Eulophidae). Natural Enemies of Insects, 29 (2), 88–91.
Westwood, J.O. (1833) LXXIII. Descriptions of several new British forms amongst the parasitic hymenopterous insects. 

Philosophical Magazine Series 3, 2, 443–445. 
http://dx.doi.org/10.1080/14786443308648084

Wu, G.Y., Xu, Z.H. & Lang, X.J. (2001) A New Species of the Genus Aprostocetus Westwood (Hymenoptera:Eulophidea) from 
China. Forest Research, 14, 530–532.

Xu, Z.H. & Huang, J. (2004) Chinese fauna of parasitic wasps on scale insects. Shanghai Scientific & Technical Publishers, 
Shanghai, 524 pp.

Yang, Z.Q. (1996) Parasitic wasps on bark beetles in China (Hymenoptera). Science Press, Beijing, 351 pp.
Yang, Z.Q., Wang, C.Z. & Liu, Y.M. (2003) A new species in the genus Aprostocetus (Hymenoptera: Eulophidae) parasitizing 

pupa of fall webworm from Yantai, Shandong Province, China. Scientia Silvae Sinicae, 39, 87–90.
Zhang, Y.Z., Ding, L., Huang, H.R. & Zhu, C.D. (2007) Eulophidae fauna (Hymenoptera, Chalcidoidea) from south Gansu and 

Qinling Mountains area, China. Acta Zootaxonomica Sinica, 32, 6–16.
Zhu, C.D. & Huang, D.W. (2001) A Taxonomic Study on Eulophidae from Zhejiang, China (Hymenoptera: Chalcidoidea). Acta 

Zootaxonomica Sinica, 26, 533–547.
Zhu, C.D. & Huang, D.W. (2002) A taxonomic study on Eulophidae from Guangxi, China (Hymenoptera: Chalcidoidea). Acta 

Zootaxonomica Sinica, 27, 583–607.
 Zootaxa 3753 (4)  © 2014 Magnolia Press  ·  397A NEW PHYTOPHAGOUS EULOPHID WASP THAT FEEDS ON PINUS

http://dx.doi.org/10.5479/si.00963801.93-3170.505
http://dx.doi.org/10.5479/si.00963801.93-3170.505
http://dx.doi.org/10.5479/si.00963801.2148.125
http://dx.doi.org/10.5479/si.00963801.2148.125
http://dx.doi.org/10.1080/00222939
http://dx.doi.org/10.1080/00222939
http://dx.doi.org/10.1080/00222939
http://dx.doi.org/10.1017/s0007485300032223
http://dx.doi.org/10.1017/s0007485300032223
http://dx.doi.org/10.1111/j.1744-7917.1995.tb00052.x
http://dx.doi.org/10.1111/j.1744-7917.1995.tb00052.x
http://dx.doi.org/10.1080/14786443308648084
http://dx.doi.org/10.1080/14786443308648084

	Abstract
	Introduction
	Material and methods
	Acknowledgements
	References


<<
  /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 2.00000
  /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




