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Abstract. What is known of the developmental biology of the tetrastichine eulophid genus Baryscapus
Förster, 1856 is reviewed. Baryscapus bouceki sp. nov. is described from Tunisia, and its biology as a true
koinobiont hyperparasitoid of the pierid butterfly Euchloe belemia (Esper, 1800) via the braconid wasp
Microplitis sp. is discussed. The type series of four females was reared from a Microplitis Förster, 1862
cocoon 35 months after its formation. As the Microplitis was seen to be still alive 21 months after it had
formed its cocoon, with the Baryscapus.bouceki sp. nov. still invisibly inside it, the period of koinobiosis
practised by this brood of B. bouceki sp. nov. was at least 21 and probably closer to 35 months. It is
suggested that development of the endoparasitic B. bouceki sp. nov. is probably delayed while the Microplitis
remains in diapause, and that the capacity for prolonged diapause by this desert-inhabiting Microplitis
species is an adaptation to survive failure of winter rains.

Taxonomy, new species, Hymenoptera, Eulophidae, Baryscapus, prolonged koinobiosis,
Braconidae, Microplitis, drought adaptation, Lepidoptera, Euchloe belemia, hyperparasitism

INTRODUCTION

Baryscapus Förster, 1856, as recognized by Graham (1991), is a large genus of Tetrastichinae with
about 60 species in Europe and North Africa. Although the biology of only very few of these
species is known in any detail, hosts (primary or secondary) are recorded for about three-quarters.
These hosts are drawn from Hemiptera, Neuroptera, Coleoptera, Hymenoptera, Lepidoptera and
Diptera, and there is much variety in the ways in which they are exploited. Nonetheless, certain
generalizations about host relations are possible.

All species develop endophagously and, in larger hosts, gregariously (the erroneous statement
that B. aenescens Askew, 1997 is an ectoparasitoid (Askew & Blasco-Zumeta 1997) was corrected
by Askew & Blasco-Zumeta (2000)). Available information indicates that each species of Barysca-
pus tends to utilize hosts in a more or less specific and restricted situation, but monophagy is rare.
Secondary parasitism, sometimes facultative but for some species either obligatory or the pre-
ferred mode of development, is common.

Among species for which at least some biological details are recorded, B. daira (Walker, 1839)
is one of a group attacking Tephritidae (Diptera) living in seed heads of Asteraceae. Here it
develops as a gregarious endoparasitoid in larvae of both gall forming Urophora stylata (Fabrici-
us, 1775) and non-gall forming Terellia serratulae (Linné, 1758) in capitula of Cirsium vulgare
(Redfern 1983: partly as Tetrastichus cirsii (Kurdjumov, 1913)) and of gall forming Urophora
jaceana (Hering, 1935) and non-gall forming Chaetoriella jaceae (Robineau-Desvoidy, 1830) in
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Centaurea heads (Varley 1947). Considerable diversity in host selection is displayed by Barysca-
pus gradwelli Graham, 1991, another gregarious parasitoid in larvae of Urophora jaceana, which
is known sometimes to behave as a secondary parasitoid through the chalcidoids Eurytoma
tibialis Boheman, 1836 (= E. curta Walker, 1832 ,misidentified), E. robusta Mayr, 1878, Pteromalus
elevatus (Walker, 1834) (= P. trypetae Thomson, 1878, misidentified) and the ichneumonid Scam-
bus buolianae (Hartig,1838) (Varley 1947: as Tetra-stichus sp. B).

Although such broad ranges of hosts as exhibited by Baryscapus gradwelli are unusual for
endoparasitoids unless they are idiobionts (i.e. parasitoids that prevent the hosts’ further devel-
opment at the time of attack), there appears to be more scope for this among koinobiont endopar-
asitoids when they are behaving as hyperparasitoids through Hymenoptera. Askew & Shaw
(1986) noted the relatively broad host ranges of species of Mesochorus Gravenhorst, 1829 (Ich-
neumonidae: Mesochorinae), which are koinobionts and obligatory hyperparasitoids, and raised
the still unanswered question whether it indicated that there had been less selection pressure on
primary parasitic Hymenoptera than on their host groups to evolve a potent physiological defence
system, or whether it suggested some peculiarity of Mesochorus that enabled them broadly to
overcome such defensive systems. Therefore the wide host range of B. gradwelli does not neces-
sarily suggest that it is an idiobiont. In any case, koinobiosis, albeit of perhaps rather short
duration, is known in B. galactopus (Ratzeburg, 1844) (= Tetrastichus rapo auctorum non Walker,
1839). This is an apparently obligatory hyperparasitoid, predominantly of Cotesia Cameron, 1891
species (Braconidae) developing in caterpillars of Artogeia Verity, 1947, Pieris Schrank, 1801,
Pontia Fabricius, 1807 and Colias Fabricius, 1807 (Lepidoptera: Pieridae) but other hosts, primary
(Hyposoter Förster, 1868 – Hymenoptera: Ichneumonidae) and secondary (Cerura Schrank, 1802
– Lepidoptera: Notodontidae), are also recorded. Sometimes the Cotesia are attacked after they
have left the body of their caterpillar host (pseudohyperparasitism), but more often oviposition is
into the braconid larva inside a partly or fully grown caterpillar. Female Baryscapus galactopus
may discriminate between parasitized and unparasitized caterpillars before insertion of the ovipos-
itor (Martelli 1907, but not Picard 1921). Usually, parasitized braconid larvae soon emerge from their
primary host, and are killed only after they have spun cocoons from which adult B. galactopus
eventually emerge (Martelli 1907, Gautier & Bonnamour 1924, Ferrière & Faure 1925, Clausen 1940).

In summary, Baryscapus species are endoparasitoids but often relatively polyphagous. The
extent to which the primary host continues to live and develop after parasitization is uncertain in
some species whose host associations are otherwise well documented, and some might be either
idiobionts or only briefly koinobiotic. However, prolonged koinobiotic development certainly
occurs in the new species of Baryscapus described below.

TAXONOMY

Baryscapus bouceki sp. nov.
(Figs 1–3)

DESCRIPTION. Female. Body dark green, slightly bluish, sutures of thoracic dorsum and longitudinal
lines of scutellum coppery. Scape dark green, rest of antenna black. Coxae and most of femora
concolorous with thorax, apical one-fifth of all femora pale yellow; tibiae brown with tips some-
what paler; tarsi brown, the two basal segments of meso- and metatarsi paler. Tegulae black. Wings
clear, venation brownish, an indistinct pale spot between marginal vein and parastigma. Length
1.6–1.7 mm.

Head (collapsed in all available specimens) apparently not quite as broad as mesoscutum; POL
2.7 OOL, OOL almost twice ocellar diameter; malar space 0.6 times height of eye, suture strongly
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curved. Antenna with scape 0.77 times height of eye; pedicel plus flagellum (Fig. 1) 0.77 times
breadth of mesoscutum; pedicel much longer than F1, about twice as long as broad; funicle with F1
much stouter than pedicel and subquadrate, F2 and F3 very slightly transverse, all funicle seg-
ments subequal in length; clava distinctly broader than funicle, 1.3–1.4 times as long as broad,
longer than F2 plus F3, all segments transverse, apical spine about 0.4 times length of C3; sensillae
numerous, in a single transverse row on each segment; pilosity relatively long.

Mesosoma (Fig. 2) 1.45 times as long as broad, 1.15 times as broad as deep. Mesoscutum with
mid-lobe about as broad as long; moderately shiny with very fine, engraved reticulation and

Figs 1–3. Baryscapus bouceki sp. nov., holotype female, 1) antenna, 2) meso- and metasoma in dorsal view,
3) left forewing.
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median line subobsolete, visible only posteriorly in oblique view; 8–12 adnotaular setae on each
side with a broad, bare strip in the middle. Scutellum 1.2 times as broad as long, convex; subme-
dian lines distinctly closer to sublateral lines than to each other, enclosing a space 2.3–2.4 times
as long as broad; setae about 0.85 times as long as distance between submedian lines, the
anterior pair in front of the middle. Dorsellum about 2.4 times as broad as long. Propodeum
medially about 1.3 times as long as dorsellum; shiny with weak, superficial reticulation, the
median carina broadening in posterior half so that at posterior margin of propodeum it is rather
more than twice as long as broad; spiracle shortly oval, separated from metanotum by about 0.75
times its length; callus with 3–6 setae.

Forewing (Fig. 3) 2.05 times as long as broad; ratio lengths costal cell: marginal vein plus
parastigma: stigmal vein as 86:106:35; postmarginal vein rudimentary; submarginal vein with 3–4
dorsal setae and 6–7 ventral setae in basal half, the row of ventral setae continuing on undersur-
face of membrane in apical half of costal cell; basal vein pilose with a few additional hairs in apical
half of basal cell; speculum moderately large, closed below; wing pilosity moderately dense, short,
the apical cilia hardly longer than narrowest breadth of stigmal vein. Hindwing rounded at apex.

Gaster (Fig. 2) roundish, 1.1–1.3 times as long as broad, broader than and about as long as
mesosoma; ovipositor sheath hardly projecting; hypopygium tip at about 0.3 gaster length.

Male. Unknown.

TYPE MATERIAL. Holotype, �: Tunisia, Tataouine near Krachaoua, 240m, one of brood of four ex cocoon of
Microplitis (Hym., Braconidae) reared from larva of Euchloe belemia (Esper) (Lep., Pieridae) collected 11.iv.2000,
P. J. C. Russell leg. Deposited in National Museums of Scotland, Edinburgh; Paratypes, 3��, from same brood as
holotype. Deposited in the Natural History Museum, London and in Askew’s collection.

NAME DERIVATION. Named after Zdeněk Bouček, in recognition of his immense contribution to our
knowledge and understanding of Chalcidoidea.
COMMENTS. Assignment of Baryscapus bouceki sp. nov. to one of the two species-groups recog-
nized by Graham (1991: 76) is uncertain because the submedian lines of the scutellum are closer to
the sublateral lines than to each other (character of B. daira-group) but enclose a space clearly
more than twice as long as broad (B. evonymellae-group). The propodeum is medially longer than
the dorsellum (B. daira-group), but the spiracles are separated from the metanotum by about
three-quarters of their diameter (B. evonymellae-group). Absence of a clearly-defined hyaline spot
between marginal vein and parastigma, and the host relations, are indicative of the B. evonymel-
lae-group in which B. bouceki sp. nov. may be distinguished in Graham’s (1991: 77) key by its
combination of short gaster, short antennal segments and dark scape and tegula. B. bouceki sp.
nov. differs from all species included in Graham’s (1991: 142) key to the B. daira-group by the
relatively elongated space between the submedian scutellar lines together with its short gaster
and three or more dorsal setae on the submarginal vein.
BIOLOGY. A larva of Euchloe belemia (Esper, 1800), the secondary host of Baryscapus bouceki sp.
nov., was collected in April 2000 and eight days later produced a larva of Microplitis sp., the
primary host, which immediately span an extremely tough cocoon. This was sent to MRS soon
after and stored in a corked tube in an outdoor shed. Nothing having emerged 21 months later, the
cocoon was opened on 10.i.2002 and found to contain a living Microplitis Förster, 1862 pupa
which was not coloured-up. This, still in its partly opened cocoon, was placed in a small gelatine
capsule and returned to the shed. When next examined, on 2.iii.2003, four active chalcidoid larvae
were seen. These were then kept indoors and each produced an adult B. bouceki sp. nov. on
24.iii.2003, 35 months after the secondary host had been collected.

The Microplitis assumed to have been parasitized by B. bouceki sp. nov. in the field, when
itself developing in the Euchloe belemia caterpillar. It is highly improbable that B. bouceki sp. nov.
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attacked the captive Microplitis cocoon. Thus, B. bouceki sp. nov. is a true hyperparasitoid and
koinobiont, presumably ovipositing in the larva of its braconid primary host but not killing the
latter until after it had pupated. Koinobiosis lasted at least 21 and probably nearer 35 months. It is
seems probable that B. bouceki sp. nov. remains as a first instar larva inside the Microplitis larva
until its further development is triggered by hormonal events when the Microplitis pupates.

The Microplitis primary parasitoid of Euchloe belemia is apparently adapted to a desert envi-
ronment, overwintering in a tough, drought-resistant cocoon. There is evidence that development
of overwintered Microplitis cocoons is triggered by dampness, and delayed development would
be of survival value to a desert-adapted species when winter rains fail. It would be similarly
advantageous for B. bouceki sp. nov. to be developmentally synchronized with the Microplitis
population.

Baryscapus aenescens Askew, 1997, a gregarious endoparasitoid of the phytophagous Blas-
coa ephedrae Askew, 1997 (Hymenoptera: Pteromalidae) in seeds of Ephedra (Askew & Blasco-
Zumeta 1997, 2000), is a primary parasitoid but, like B. bouceki sp. nov., it inhabits a very dry
environment (the steppe-like Monegros of eastern Spain) and adult emergence may be delayed.
Up to eight winters can be passed in an immature state, although emergence of adults is staggered
and some appear after just one winter. The host, Blascoa ephedrae, also has a staggered emer-
gence, interpreted as a means of enabling the species to survive years in which Ephedra seed-
production fails because of drought.

A c k n o w l e d g e m e n t s

We are grateful to P. J. C. Russell who sent MRS the material on which this study is based.

REFERENCES

ASKEW R. R. & BLASCO-ZUMETA J. 1997: Parasitic Hymenoptera inhabiting seeds of Ephedra nebrodensis in Spain,
with descriptions of a phytophagous pteromalid and four other new species of Chalcidoidea. Journal of
Natural History 31: 965–982.

ASKEW R. R. & BLASCO-ZUMETA J. 2000: Blascoa ephedrae Askew (Hym., Pteromalidae) and its parasitoids in seeds
of Ephedra distachya and E. fragilis in Spain. Entomologist’s Monthly Magazine 136: 211–217.

CLAUSEN C. P. 1940: Entomophagous Insects. New York & London: McGraw-Hill, x + 688pp.
FERRIÈRE C. & FAURE J. C. 1925: Contribution à l’étude des Chalcidiens parasites de l’Apanteles glomeratus L.

Annales des Epiphyties (et de Phytogénétique) 11: 221–234.
GAUTIER C. & BONNAMOUR S. 1924: Recherches sur Tetrastichus rapo, Walker. Revue de Pathologie Végétale et

d’Entomologie Agricole de France 11: 246–253.
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.
MARTELLI G. 1907: Contribuzioni alla biologia della Pieris brassicae L. e di alcuni suoi parassiti e iperparassiti.

Bollettino de Laboratorio di Zoologia Generale e Agroria della R. Scuola Superiore d’Agricoltura, Portici 2:
217–296.

PICARD F. 1921: Sur la biologie du Tetrastichus rapo Walk. (Hym. Chalcididae). Bulletin de la Société Entomologique
de France 1921: 206–208.

REDFERN M. 1983: Insects and thistles. Naturalists’ Handbooks 4. Cambridge: Cambridge University Press, 65 pp.
VARLEY G. C. 1947: The natural control of population balance in the knapweed gall-fly (Urophora jaceana).

Journal of Animal Ecology 16: 139–187.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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 false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /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 false
  /PreserveFlatness true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /NimbusRomDGR-Bol
    /NimbusRomDGR-BolIta
    /NimbusRomDGR-Reg
    /NimbusRomDGR-RegIta
    /NimbusSanLGR-Bol
    /NimbusSanLGR-BolIta
    /NimbusSanLGR-Reg
    /NimbusSanLGR-RegIta
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /TimesCE-Bold
    /TimesCE-BoldItalic
    /TimesCE-Italic
    /TimesCE-Roman
    /Times-Italic
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Times-Roman
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /PDFA:DRAFT
  ]
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV (Za stvaranje Adobe PDF dokumenata pogodnih za pouzdani prikaz i ispis poslovnih dokumenata koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /CZE <>
  >>
>> setdistillerparams
<<
  /HWResolution [300 300]
  /PageSize [612.000 792.000]
>> setpagedevice


