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BRACONIDAE Nees von Esenbeck, 1812


The Braconidae is a large family with about 2,100 described species in the U.S.A. and about 17,000 worldwide.


Important taxonomic character:  2nd recurrent vein (2m-cu) in fore wing absent.


Many braconids are primary endoparasitoids of lepidopterous larvae, though most holometabolous groups are attacked including Coleoptera, Diptera, and other Hymenoptera.  A few braconids are phytophagous, and a few are arguably hyperparasitic.  Solitary parasitoids and gregarious species are well-represented as are ectoparastic species.  Host relationships found in Braconidae are larval, pupal, adult, egg-larval, egg-pupal, larval-pupal and pupal-adult parasitoids.


Host relations of braconids, often characteristic of a given taxon, are described below for major subfamilies.  Shaw and Huddleston (1991) provide an excellent review of braconid biology, and additional reviews are also available (see references in braconid manual).  Currently, most taxonomists recognize about 45 subfamilies; however, the number of subfamilies has fluctuated from 4-50 depending on the taxonomist and the time.  Several conflicting ideas on relationships among braconid subfamilies have been published over the last 10 years, beginning with the works of Quicke and van Achterberg (1990) and Wharton et al. (1992).   Examples are provided on the literature shelf.  Subfamily and generic keys for the New World can be found in Wharton, Marsh and Sharkey (1997); van Achterberg (1993) provides a more detailed world key to subfamilies than is found in the Hymenoptera of the World volume.


1.  Agathidinae:  solitary endoparasitoids of lepidopterous larvae, with pupation of parasite larvae taking place outside host larvae.  Agathis successfully introduced against larch case bearer and Grapholitha species.  Coccygidium (formerly Zelomorpha) and Bassus also used in biocontrol.


2.  Alysiinae:  endoparasitoids of dipterous larvae with pupation taking place inside the host puparium; species are usually solitary, though gregarious species are known.  Chorebus and Dacnusa of tribe Dacnusini used in biological control of agromyzids.  Aphaereta and Alysia have also been successfully introduced against various Diptera.


3.  Blacinae:  when strictly defined (primarily the genus Blacus), these are endoparasitoids of coleopteran larvae.  However, the subfamily has historically been broadly defined to include some groups that are endoparasitic on lepidopterous larvae.  Included tribes are sometimes placed in Blacinae, sometimes in Helconinae, and sometimes as separate subfamilies such as the Orgilinae.  Orgilus used in biological control of several lepidopterous pests.


4.  Braconinae:  most members of this subfamily are ectoparasitic on coleopterous or lepidopterous larvae, but a few attack dipterous and sawfly larvae; host larvae are concealed in habitats such as a cell, burrow, cocoon, or web, and are paralyzed before egg deposition.  Genera used in biological control programs include Digonogastra, Myosoma, Stenobracon, Iphiaulax, Bracon, Habrobracon, and Coeloides. 

5.  Cardiochilinae:  solitary endoparasitoids of lepidopterous larvae.  Closely related to Microgastrinae.  Most species historically placed in a single genus, Cardiochiles, but  several other generic names are now being used (including Toxoneuron for the most thoroughly studies species, T. nigriceps).


6.  Cheloninae:  egg-larval endoparasitoids of Lepidoptera; cocoon is usually attached to the host larval remains.  Genera used in biocontrol include Chelonus, Ascogaster, and Phanerotoma.


7.  Doryctinae:  nearly all species thus far studied are ectoparasitic in habit; most species attack concealed wood-boring coleopterous larvae, but some attack lep. and sawfly larvae; the host larva is paralyzed before the parasitoid’s egg is deposited and the parasitoid cocoon is usually formed in the host tunnel.  Dendrosoter, Parallorhogas, Jarra, Rhaconotus, and Heterospilus have been used in biocontrol programs.


8.  Euphorinae:  this subfamily is sometimes divided into 2 subfamilies based on parasitoids with distinctly different biologies.  I treat them as tribes here.  In the tribe Meteorini most species are solitary or gregarious endoparasitoids of lepidopterous larvae, but a few attack larvae of Coleoptera, and the parasitoid cocoon often hangs from a long thread attached to the bottom of a leaf or stem; in the tribe Euphorini, species are most frequently endoparasites of adult Coleoptera, nymphal or adult Heteroptera, adult Neuroptera, or adult Psocoptera.  Some species are hyperparasitic, and some are thelytokous.  Microctonus species have been used against alfalfa weevils and both Leiophron and Peristenus species against mirids.  Meteorus is the largest and most important genus; and, as noted, is sometimes placed in a separate subfamily (e. g. Shaw, 1985).


9.  Helconinae:  endoparasitioids of wood or bark boring coleopterous larvae; parasite cocoon remains in the host tunnel.  Urosigalphus has been introduced to Texas from Mexico, and recently this genus and two others have been placed in a separate subfamily.


10.  Hormiinae (including Exothecinae, Rhyssalinae, and several others treated by van Achterberg as subfamilies):  throughout the 1900s, most workers considered hormiines to be part of the Rogadinae, based on morphological transitions between Hormius and Rogas.  Belokobylskij and colleagues transferred all of the included genera to the Doryctinae (summary publications in early 1990's); but van Achterberg and others have begun to break up this difficult group of about 40 genera into lots of small subfamilies.  The species in question are mostly ectoparasitoids of lepidopterous larvae, though some species attack coleopterous and sawfly larvae; hosts are usually stem or leaf miners.  Some species have been introduced for biological control against various leaf-miners.  The generic name Phanomeris was used during these introductions, but Colastes and Shawiana are the names now in use.


11.  Ichneutinae:  solitary endoparasitoids of sawfly larvae or lepidopterous larvae; where known, parasitoid egg is usually deposited in the host egg but the parasitiod larva develops after the host has constructed its cocoon; parasitoid cocoon is formed inside the host cocoon.  Apparently never used in biological control.


12.  Microgastrinae:  solitary or gregarious endoparasitoids of lepidopterous larvae; parasitoid larvae pupate outside the host remains; the gregarious species often spin together to form a common web uniting the individual cocoons; species of Mirax attack lepidopterous leaf miners, and are sometimes placed in a separate subfamily.  Microgastrinae is the largest and most important group of braconids, with many species used in biocontrol.  Before the work of Mason (1981), nearly all species were treated under the names Apanteles, Microgaster, and Microplitis.  Following Mason’s work, the names Cotesia and Glyptapanteles have also become prominent in the biocontrol literature.


13.  Macrocentrinae:  solitary or gregarious endoparasitoids of lepidopterous larvae; gregarious species exhibit polyembryony and frequently the host remains are attached to the parasitoid cocoon.  Several species of Macrocentrus have been used in biocontrol, though some of them have now been transferred to Hymenochaonia.


14.  Opiinae:  solitary endoparasitoids of cyclorrhaphous Diptera, oviposit in host egg or larva with pupation occurring in the host puparium; most hosts belong to either the Tephritidae or the Agromyzidae.  This group has been widely used in biocontrol, with most of the species introduced under the names Opius or Biosteres.  Other important genera are Doryctobracon, Diachasmimorpha, Fopius, Psyttalia and Utetes (Bracanastrepha).


15.  Rogadinae:  when strictly defined (to exclude the hormiines) these are endoparasitoids of lepidopterous larvae; pupation usually takes place inside mummified host larva.  A few species of Rogas have been introduced for biocontrol, but this generic name has been incorrectly applied for at least 100 years, and the name Aleiodes is now used for the more common Holarctic species.
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