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INTRODUCTION

The hessian fly, Phytophaga destructor (Say), has long been
known as the major pest of the wheat plant in the United gStates,
and it is similarly injurious to this erop in Furope as well as in
various other parts of the world. First discovered in North Amer-
ica more than 165 years ago, it has spread from the original point
of discovery in the neighborhood of New York City over most of
the wheat-growing region of the United States and Canada and
for many years has been the object of almost constant investigation.

Because of the important influence which they exercise in its con-
trol, the hymenopterous parasites of this pest early became a matter
of interest to entomologists and have become increasingly so as the
years have gone by. Because of aroused interest in natural-control
mcthods, the past 2 or 3 decades have witnessed extensive and in-
tensive studies on the biology of various hymenopterous parasites of
injurious insects. Workers on the hessian fly have been active in
this field, their investigations resulting in the uncovering of numer-
ous heretofore unknown parasites attacking the fly and in the ac-
cumulation of much information regarding those already known.
More than 130 authors and upward of 200 scparate articles involv-
ing seven different languages make up the present literature dealing
with parasites of this one host. This mass of literature, scattered
through many different journals, bulletins, etc., and involving much
synonymy and many changes in names, taken in conjunction with
the natural difficulties involved in the identification of these minute
insects, has made it extremely difficult for one engaged in a study
of the parasites of the fly either to determine their identities or to
know what has been written about any particular species. A press-
ing demand has arisen for a coordinated discussion of information
now available regarding the exact identities, synonymy, distribution,
etc., of the various species attacking this fiy.

The object of this publication is to bring together, in so far as
possible, in the case ofp cach species attacking the fly, a complete bib-
liography and review of the literature, a description that will make
it possible to recognize the species, a list of its synonyms, and a short
outline of what is known regarding its hosts, life history, and dis-
tribution.

GENERAL HISTORY

The first record of a hymenopterous parasite of the hessian fly was
made by Thomas Say in 1817, when he named and described the
species now known as Merisus destructor (Say), giving a short
account of its oviposition and development. Another early investi-
gator, E, C. Herrick, in 1842 recorded the rearing of five species from
the fly. One of these he identified as the species described by Say,
but the others were left unnamed. Herrick gave the first account
of a parasite ovipositing in the egg of its host and developing upon
the larva. The species is now believed to have been Platygaster
hiemalis Forbes, which did not reccive a name until over 40 years
after Herrick’s observations were published. As will be shown clse-
where, this interesting observation by Herrick was discredited by

many subsequent writers but is now known to have been entirely
accurate.
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Among other early American writers Who concerned themselves
with the subject of hessian-fly arasites, either by describing species
or recording observations on’ thejr habits and abundance, were Asa
Fitch, Thaddeus W, Harris, C. V. Rile »S. A. Forbes, G. H. French,
Benjamin D, Walsh, A, J, Cook, A. g Packard, H, Osborn, L. O.
Howard, and F. M, Webster. Of these, Forbes and Rile probably
made the most important contributions, each having published de.
_seriptions of several Species and recorded important facts regarding
their habits and distribution In Europe, Fred Enock, Eleanor A,
Ormerod, and Karl E. Lindeman made important_contributions to
the same subject. The studies by workers in the Bureau of Ento-
mology and by certain Investigators in France and Russia since 1890
have added greatly to our knowledge of these parasites. Outstand-
Ing contributions” have been made in North America by W. H.
Ashmmead, P, R. Myersz R. W. Leiby, C. M. Packard, C. C. H}illl, W. R.
McConnell, W. J. Phillips, and E. G. Kelly; and in Europe Paul
Marchal’s biological studies and the taxonomic work by N. i){urdju-
Inov are especially important in thig connection, QOther workers, too
numerous to mention, have either published information of %reater
or less importance or furnished such information to be published by
others.

Of the 41 species treated herein, 5 are serphoids belonging to the
family platygasteridae while the others are all chalc'1d01d§, of which
3 belong to the family Eurytomidae, 4 to the Callimomidae, 15 to
the Pteromalidae, 5 to the Eupelmidae, 1 to the Encf}irrtldae, 2 to the
Aphelinidae, and 6 to the Eulophidae. Thirty-five species are
known to parasitize the fly in America; 17 attack it in Europe, and
11 species are common to both continents. - : ¢

he disparity between the number of specles attacking the fly in
North America and of those known to attack it in Europe is believed
to be due more to the fact that the parasites of this host have been
nore thoroughly investigated in this country than abroad than to
any actual difference in the amount of parasitization. Tt is suspected
that several of the more important parasites in North America
which are at present not known to occur in Europe will eventually
be found there. Of the 6 European species which have not yet been
found in North America, only 1, 7'richasis remadus  (Walker),
seems to be of much importance, if one may judge by the rather
lneager records available. Not enough is known of the other five
Species—M eraporus crassicornis Kurd]umoy, Arthrolytus maculipen-
nis (Walker), Eupteromalus micropterus Lindeman, Kupelmus atro-
purpureus Dalman, and %, karschi: Lindeman—to warrant any posi-
tive statement regarding their effectiveness as parasites of the fly.

HOST RELATIONSHIP

It is Interesting to note the host associations of the various pizlra-
sites. Of the 5 species of Platygasterldae parasitic upon the t }fs;
sian fly, 4 species seem to be con ned, very largely at least,kto thar
host, although 8 of these apparently do occasionally attack o ed
dosely related dipterous insects that 1pfest wheat or .otheyl grass an
8rain plants. The fifth species is believed to be primarily a gara-
site of the wheat midge, Contarinia tritici (Kirby), but atl imes
attacks the fly. The various species of Chalcidoidea 1n general seem
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to be less selective in the matter of hosts. Sevcral are %uite poly-
phagic, the 3 species of Eupelmidae being especially so. Zupelmella
vesicularis (Retzius) is recorded from no less than 68 different hosts
ranging through several orders of insects and embracing species
having a wide range of food habits. Eupelmus allynii (French) is
recorded from 29 widely different hosts, and Z. atropurpureus Dal-
man from 16. Among other surprising records, both Eupelmus

allynii and Eupelmella vesicularis are said to breed successfully upon

the eggs of Occanthus.

Aside from the eupelmids, most of the chalcidoids seem to be
guided by the character of the plant and the location of possible
hosts ‘in 1t, rather than by taxonomic relationship of the species
attacked. Many of the species having as their preferred hosts one
or more of the jointworms that live in the stems of grains and
grasses attack the hessian ﬁly occasionally; and, conversely, many
of the species which normally attack the hessian fly will at times
develop on the jointworms. Likewise, parasites of such wheat-
infesting insects as Oscinella frit (Linnaeus), Meromyza americana
Fitch, Mayetiola avenae Marchal, Contarinia tritici (Kirby), Cephus
cinctus Norton, C. pygmaeus Linneaus, and Trachelus tabidus Fab-
ricius are at times reared from the fly.

Among the most interesting of these host records are those of two
species of Aphelinidae attacking the fly. As is well known, the
vast majority of the species of this large family are parasitic upon
scale insects, However, the species of the genera Centrodore and
Tumidiscapus, to which these fly parasites belong, are known to be
commonly, if not normally, parasitic upon eggs of Orthoptera, such
as Xiphidium and Orchelimum, which inscrt their eggs in stems of
grasses and other plants. The occurrence of these aphelinids as para-
sites of the fly, therefore, is probably attributable to the same instinct
that seems to guide the oviposition of many of the other chalcidoids—
that of thrusting their eggs into any insect body which happens to be
suitably located in the type of plant which they habitually frequent.

Contrary to the usual belief, none of the species involved in the
complex of hessian-fly parasites is strictly a secondary parasite, al-
though many, if not all, of the chalcidoid species under certain cir-
cumstances will attack and successfully develop at thc expense of
other parasites, in some instances even devouring those of their own
kind. Tetrastichus carinatus Forbes was long supposed to be strictly
a secondary parasite, but it is now known to develop as a primary
parasite in the great majority of cases. The platygasterids rarely,
if ever, develop as secondary parasites.

Superfamily SERPHOIDE A
Family PLATYGASTERIDAE
PLATYGASTER HIEMALIS Forbes
(Fig. 1)
Platygaster sp. Herrick, Amecr. Jour. Sci. and Arts 41: 157, 1841 ; Fitch, N.Y.

State Agr. Soc. Trans. 6: 334, 356, 1846; The hessian fly (private publication),
p. 43, 1847; N.Y. State Ent. Rpt. 7; 829, 1862; Harris, Insects, injurious to

vegetation, p. 587, 1862 (also 1890 ed.) ; Fitch, Cult. and Country Gent, 28; 354, -

1866; Packard, Rpt. U.S. Ent. Comm., Bul, 4: 20, 1880, and U.S. Ent. Comm.
Rpt. 3: 219, 1883 ; Riley, U.S. Natl. Mus, Proc. (1885) 8: 420, 1886,
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Platygaster herrichii Fitch, Cult, and Country Gent. 28: 354, 1866 (without
description, not herrickii Packarqd) ; Enock, Int. Soc. London, Trans, 1888:
proc., p. xxiii. :

Platygaster minutws Lindeman (not minutus Zetterstedt), Bul. Soe, Imp.
Nat. Moscou (2) 1; 188, 1887; Ormerod, Entomologist 20: 317, 1887; Riley, U.S.
Dcpt.Agr., Div. Ent., Insect Life 1: 132, 1888 ; Enock, Ent. Soc, London, Trans.
1891: 342, 343; Miiler, New Zeal. Jour, Agr. 19; 205, 1919; Znamenski, Poltava
Agr. Expt. Sta., Ent. Dept. Bul. 2: 1923 (abstract in Rev, Appl. Ent, (A) 12:
201 (1924),

Platygaster hiemalis Forbes, Psyche 5: 39, 1888; Riley, U.S.Dept.Agr., Div.
Ent., Insect Life 1: 323, 1889; Hill, Ent. Soc. Wash. Proc, 24 : 109, 1922; Leiby
and Hill, Jour. Agr. Research 25: 337, 1923 ; Parks, Jour. Econ. Ent, 16: 303-
304, 1923; Fouts, U.S. Natl. Mus. Proe. 63 (art. 15) : 84, 1924 ; Hill. Jour, Agr,
Research 82: 261, 1926 Leiby, Ann. Ent. Soe. Amer, 19: 204, 1926 ; Kieffer, Das
Tierreich, v. 48, p. 747, 1926 ; Hili and Smith, Jour. Agr. Research 38: 158, 1928;
Blunck, Ztschr. Angew. Ent, 18 585, 1931.

Fiaure 1.—Platygaster hiemalis Forbes: A, Adult female; B, head of female; C, antenna
of female; D, antenna of male. A4, X 48.

Polygnotus hiemalis Riley, U.S.Dept.Agr., Div. Ent., Insect Life 4: 126, 18?1;
Ashm%?xd, U.S. Natl. Mus.yBul. 45: 301, 311, 1893; Marchal, Ann. S.ocz.8 Isg;
France 66: 81, 1897; Osborn, U.S.Dept.Agr., Div. Ent. l?_ul. (n.s.) 1(';.L . er,
1898; Dalla Torre, Catalogus hymenopterorum . . o V. B, 478, 1898,R tugI%nt,
Minn, Agr. Expt. Sta. Bul. 64 : 556, 1899 ; Fleteher, Canada Dept. Ai&)gr. Ept' Bul'
and Bot. (1899), p. 169, 1900 ; Webster and Newell, U.S.Dept.Agr., Blvi 1117 7 o
(n.s.) 31: 85, 1902; Gossard and Houser, Ohio Agr. Expt. Sta. uA .Bur'
906; Tucker, Kans. Farmer 44 (15) : 404, 1906; Webster, U.S.Dep];. lgl;fG- -
Ent, Cire. 70: 12, 1906 ; Bruner and Swenk, Nebr. Agr. Expt. Stz:&. 'uléearﬁoolé
1907; Webster, U.S.Dept.Agr. Bul. (n.s.) 67: 95, Y1907; U.S.Dept. g1.6r2 4
1907: 244, 1908; Viereck, in Smith, Insects of New Jersey 1 " r})I ijee an(i
Howard and Fiske, U.S.Dept.Agr., Bur. Ent. Bul. 91: 21, 19 1,E ea s
Parker, Kans. Agr. Expt. Sta. Bul. 188: 110, 1913; Kelly, Joul".v.eogék C(.)nn.
297, 1914; Webster, U.S.Dept.Agr. Farmers' Bul. 640: 14, 1915 ,U SlerNat,i Mus.
State Geol. and Nat. Hist. Survey Bul. 22: 537, 1916; Myers, U.S. A 3
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Proc. 53: 256, 1917; Walton, U.S.Dept.Agr. Farmers’ Bul. 1083: 12, 1920;
McColioch, Kans. Agr. Expt. Sta, Tech. Bul. 11: 70, 71, 1923.

Platygaster minutule Daila Torre, Catalogus hymenopterorum . . ., V. 5,
p. 474, 1898 (for minutus Lindeman, not Zetterstedt) ; Kieffer, Das Tierreich,
v. 48, p. 828, 1926; Yaroslavtzev and Novinenko, Kharkov Regional Agr. Expt.
Sta., Iint. Otd. no. 7, 1927 (abstract, in Rev. Appl. Ent. (A) 16: 177, 1928) ;
Meyer, Rpt. Appl. Ent. Leningrad 4: 241, 1929.

Polygnotus minutus Pospjelov, Illus. Ztschr, Ent. 5: 261, figs. 1 and 2, 1900;
Spassky, Ann. Dou Polyt. Inst. Novotcherkassk 5 (1) : pt. 2, 1916 (abstract in
Rev. Appl. Ent. (A) 5: 29, 1917).

Polygnotus sp. Ainslie, Ent. Soc. Wash. Proc. 10: 14, 1908 ; Pettlt, Mich. Agr.
Expt. Sta. Bul. 258: 72, 1910.

Polygnotus minutulus Blunck, Ztschr. Angew, Ent. 18: 585, 1931.

DESCRIPTION

Platygaster hiemalis may be distinguished at once from P. herrickii
Packard and P. error Fitch by its lack of distinct parapsidal grooves.
In having these grooves very poorly developed or almost absent it
agrees with P. zosine, but it differs from that species in that the front
of the head below the ocelli is mostly smooth and shining, the front
wings are barely twice as long as the abdomen and perfectly hyaline,
and the scutellum is distinctly broader than long, without marginal
carinae. It also superficially resembles 7'rickhacis remulus but is sep-
arated at once by the absence of any tuft of hairs on the scutellum,

by the poorly developed parapsidal grooves, and by antennal charac-
ters.

Female—Length 0.75.to 1.3 mm. Head as viewed from above twice as broad
as long; occiput weakly margined; behind the vertex finely transversely rugu-
lose; head viewed from in front a little broader than high; ocelli in a low
triangle, the lateral ocelll about as far from the eye margins as from the
front ocellus; vertex nearly smooth but usually with faint reticulate sculpture
around the ocelli; upper part of frons usually perfectly smooth, the lower
half usually with very weak, more or less oblique aciculations; eyes oval, more
than twice as long as the malar space; whole head bare except for a few hairs
on mandibles and around the mouth. Antennae 10-jointed, inserted at the cly-
peus ; scape extending a little above the vertex, about as long as the 5 follow-
ing joints; pedicel about as long as the 2 following joints; flrst and second
flagellar joints unequal, the flrst shorter and more slender than the second
but longer than broad; the second usually a little less than twice but sometimes
twlee as long as broad; the third about as long and nearly or quite as broad
as the second, broadest near the middle; the fourth a little longer than the
third, narrow at base but much broader at apex; the fifth, sixth, and seveuth
subequal, each about as long as the fourth but usually a little thicker and not
broader at apex than at base; apical joint ovate, about one and one half times
as long as the preceding joint; flagellar joints (under high magnification) with
a few hairs, those lairs at the lower apical angle of each joint somewhat
coarser than elsewhere and pale; last 5 joints forming the club. Thorax ovoid,
hlghly convex above; prothorax very finely and weakly reticulated ; mesoscutum
nearly smooth but with some faint reticulations anteriorly ; parapsldal grooves
absent or very faintly indicated posteriorly; scutellum convex, broader than
long, immargined, smooth or nearly so, its sides covered with whitish plle;
the transverse groove separating scutellum from mesoscutum deep and broad
but partially Interrupted in the middle; mesopleura smooth, polished, bare;
metapleura evenly clothed with white pile; propodeum short, with a groove
medlally which is bordered on each slde by a carina, pilose except in the groove.
Wings veinless ; fore wing about twice as long as the abdomen; discal clliation
not uniform, a triangular area corresponding to the basal cell practically bare;
marglnal cilla very short; hind wing nearly bare at base, eillated beyond the
hooklets. Legs normai. Abdomen a little ionger than thorax and about as
broad as thorax, subovate; first tergite more than twice as broad as long
and longitudinaliy strlated; second tergite bare, comprising about two thirds of
the total length of abdomen, mostly smooth and polished but with an elongated
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fovea on each side at base and with the surface within and around these fovesge
distinctly though not deeply aciculated; tergites beyond the second short,
smooth, and each with a few pale hairs,

Color of body usuaily deep shining biack but sometimes brownish black ;
antennae brownish black, the extreme base of scape narrowly and more or less

of the third segment testaceous; legs brownish biack, the trochanters, knees,
and apices of ali tibine usuaily very siightiy testaceous, all tibiae testaceous
With the apical joint dark. Wings hyaiine.

Male—Length 0.75 to 1.3 mm. Fourti joint of the antennae much eniarged,
larger than the pedicel and more than twice as long as the small third joint,
curved, its dorsal margin convex, its ventral margin concave; fifth to ninth
Segments subequal. In other respects like the female,

Described from many specimens in the United States National
Museum.

REVIEW OF LITERATURE

The name Platygaster hiemalis was first proposed by S. A. Forbes
in 1888. The record, by E. C. Herrick in 1841, of Platygaster sp.
attacking the hessian fly in autumn by inserting 4 or 5 eggs in
a single egg of the host, and of their emerging as adults from the
puparium of the fly, can only apply to Aiemalés and is the first refer-
ence in literature to this species, as'was correctly pointed out by C. C.
Hill in 1922. Herrick’s account of the oviposition and develop-
ment of this insect was likewise the first record of such a mode of de-
velopment in any parasitic hymenopteron, a fact that has apparently
been generally overlooked or ignored in recent years. A. S. Packard,
in his treatise on the hessian fly published in the third report of the
United States Entomological Commission, expressed doubt as to
Herrick’s statement and L. O. Howard, in a footnote attached to the
same article (p. 219), also declared that in his opinion the correctness
of Herrick’s observation was in the highest degree improbable. C.
V. Riley in 1885 likewise stated his belief that Heérrick’s observations
were erroneous. Subsequent investigations by others have shown
that not only this species but also many others develop in the man-
ner described by Herrick, and to him should go the credit for a
discovery which has largely been credited to others.

Herrick’s observations were several times reviewed and com-
mented upon by Fitch and also by Harris, and in 1866 Fitch proposed
the name Platygaster herrickii for the species discussed by Herrick.
Unfortunately, however, he did not validate the name by a descrip-
tion of the adult. Subsequent%ly, in 1880, Packard published a de-
scription of a parasite of the which he identified doubtfully as
P. error Fitch but stated that 1f it should prove to be a different
species it might be called Platygaster herrickii. He supposed this
to be the same species as that dealt with by Herrick. Riley pointed
out that the insect described by Packard was probably different from
P. error Fitch and adopted the name P. herrickii for it, as Packard
had suggested. Packard’s species is now well known under the name
mentioned and is discussed elsewhere in this paper. Its life hlstor}fr
Is very different from that of the insect observed by Herrick, all o
whose observations agree exactly with the now known life history
of hiemalis Forbes. ; A

Platygaster minutws Lindeman was described as a paras1tc(ai Otf ]ihe
hessian fly in Russia in 1887. Lindeman stated that he had taken

this parasite from puparia of the fly collected at Moscow, in the
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Government of Vladimir, and in the Province of the Don Cossacks.
In the United States National Museum collection are three specimens
labeled * Platygaster minutus Lindeman, Russia ” which it is be-
lieved were sent to Riley or Howard by Lindeman himself and which
are probably paratypes of Lindeman’s species. These differ in no
way from the North American héemalis Forbes. Lindeman gave the
length of his species as 0.5 mm, which is somewhat smaller than the
smallest specimens of Aiemalis; but, in view of the fact that the sup-
posed paratypes are fully as large as typical examples of hiemalis, it
15 believed that this measurement was in ervor. In other respects
Lindeman’s short description of minutus, as also his statement that
as many as 11 specimens of the parasite sometimes emerge from the
same fly puparium, applies to Aiemalis, and it appears certain that
the two namecs refer to the same species. The name minutus was
proposed in 1887, 1 year earlier than Aiemalis, but the former name
had already been used by Zetterstedt in 1838 for a different species, a
fact which Lindeman overlooked. Dalla Torre proposed the name
mgnuwtula, in 1898, for minutus Lindeman, not Zetterstedt, but this,
as well as ménutus Lindeman, must fall as a synonym of Aiemalis
Forbes.

This species was transferred to the genus Polygnotus by Riley, and
much of the literature regarding the species treats of it under the
name Polygnotus hiemalis, but in 1924 Fouts synonymized Poly-
gnotus with Platygaster, thus restoring the species to its original
genus.

European records of this species are apparently not very numerous
and, in some instances at least, the species has been confused with
zosine. ‘There can be little doubt that the references by Enock in
1891 to the presence of Platygaster minwtus in England refer to P.
hiemalis. Specimens mounted by Enock and labeled minwtus, but
without indication of locality, are in the United States National
Museum collection and differ in no way from typical hiemalis. There
is also one specimen of this species reared from the hessian fly by
O. E. Janson in England in 1887,

Another specimen in the National Museum collection was reared
from the hessian fly by F. Cohn, Breslau, Germany. This specimen
was sent to Riley by Professor Cohn during the course of their
correspondence regarding the fly. It is poorly mounted on a slide,
but its characters, so far as they can be ascertained, agree with those
of hiemalis.

Two other specimens of Aiemalis in the collection were reared from
the fly by T. Cheviroff, Leningrad (St. Petersburg), Russia. No
literature reference to these specimens is known to the writer.

In 1900 W. Pospjelov published a.paper on the parasites of the
hessian fly in Russia, in which he redescribed Polygnotus minutus
and figured the antenna together with a cluster of cocoons. These
figures seem to agree with those of hiemalis, as does also the descrip-
tion, but the latter might also apply to many other species of Platy-
gaster. Pospjelov’s statements that the larvae accomplish their de-
velopment during the sumnmer, pupate in the fall, and emerge as
flies in the spring, after overwintering in the cocoons, seem to agree
more closely with the known facts in the development of zosine than
with those of Aiemalis, It is not impossible that both species were
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involved in this instance, but in the abscnce of specimens the facts
given by Pospjclov are too meager to warrant a definite conclusion.
All specimens from Russia seen by the writer have been hiemalis,
but there appears to be no good reason why zosine should not occur
there also.

The studies, in France by Paul Marchal, of polyembryonic develop-
ment in what he supposed to be Polygnotus minutus in reality deal
with Platygaster zosine, as will be shown in the discussion of the
latter species.

In a recent paper Hans Blunck states that specimens reared by him
from Mayetiola phalaris in Pomerania were identified by Ch. Fer-
rierc, of the British Museum, as being probably Platygaster higmalis
Forbes, and that others from the same rearing were sent to L. Biro,
of Budapest, who identified them as Polygnotus minutulus Dalla
Torre. According to Blunck the material identified by Biro was
later seen by Ferriere and found to be the same species as that which
he had called Platygaster hiemalis. As already pointed out, these
two names refer to the same species, and although the present writer
has seen nonc of Blunck’s material, it is highly probable that the
identification as P. hiemalis is correct.

The many references to Aéemalis in American literature were satis-
factorily reviewed in a paper by Hill in 1922. Tn some instances the
species may have been confused with zosine, but for the most part
the records since the Forbes description have probably been based
on correct identifications. Many of the references add only new dis-
tribution records. Webster has given some account of attempts at
introduction of the species from one part of the country into another,
and various authors have made more or less important contributions
to a knowledge of its life history, but it was not until the careful
work done at the Carlisle (Pa.) laboratory of the Burcau of Ento-
nology was published in a scries of papers by Hill and Leiby between
1922 and 1926 that the life history and importance of the species in
America was understood. This information is well summarized in

the paper by Hill in 1926.
HOSTS AND LIFE HISTORY

Platygaster hiemalis has long been known as a primary, internal,
gregarious parasite of the hessian fly and only recently has been re-
corded by Hans Blunck as a primary parasite of Mayetiola phalaris
Barnes. . - ;

It is said to deposit from 1 to 8 eggs in a single egg of its host.
Development may be either moncmbryonic or by process of twinning
and always takes place in the body cavity of the host larva instead
of in the mid intestine as in the case of P. zosine,. When full grown
the larvae form individual cocoons closely crowded together within
the host puparium, and as many as 23 parasites have been known to
emerge from a single puparium. i T

Théizs species atta%ks %h(? fly in the autumn. Oviposition tak%s place

‘in cggs of the overwintering generation of the fly, but the em ryt?nllc
development is retarded and development of the larva does not ta ze
place until midsummer of the following year. The parasites pupi:ie
in late July and early August and by the first of September are}al .reta y
to emerge as adults. According to Hill (1926) its seasonal history
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may be greatly modified by climatic conditions, as illustrated by the
fact that in the spring-wheat area of northern New York many adults
emerge in the spring and are thus enabled to take advantage of the
principal egg-laying period of the host in that region. In Oregon
hiemalis is said by L. P. Rockwood, in correspondence, to have two
generations per year, the first in the late spring and the other in the
fall.

DISTRIBUTION

This species, as has already been shown, occurs in Kurope as well
as in North America, and if is also said to oecur in New Zealand.
In North America it is probably generally distributed throughout
the wheat-growing region of the %nited States and Canada, with the
possible exception of California. According to Webster (1907), an
attempt was made to introduee it into California, but it has never
been recovered in any of the extensive collections of fly material
sinee made in that S}’;ate. Definite reeords of its occurrenee have
been obtained from practically all the other wheat-growing States
of the United States, and also f};'orn Ontario and Manitoba in Canada.

Its distribution in Europe is less definitely known. Specimens
from England, from Breslau in Germany, and from the vieinities
of Moscow and Leningrad in Russia have been seen by the writer.
If statements by Lindeman, Spassky, and other Russian writers are
correct, the species also oceurs in the Province of the Don Cossaeks
in southern Russia. Blunck records it from Pomerania in Prussia.
These few records indicate as wide a distribution for the species in
Europe as in North America, although there are not enough records
to warrant the definite assumption that the distribution is as general
there as in America.

The speeies is recorded as a parasite of the fly in New Zealand by
David Miller and, together with Pleurotropis epigonus, is credited
by him with controlling the fly. .

IMPORTANCE

Platygaster hiemalis is believed to be the most efficient parasite of
the hessian fly in North Ameriea, and it no doubt plays an important
role in the eontrol of the pest in eertain parts of Europe also. In
North America it is practieally the only parasite that attacks the
fall generation of the fly. Hill (1926) states that in the Middle At-
lantic States over a period of 9 years an average of 28 percent of the
flies of the fall generation were parasitized by it. Tt is also said to
be a very efficient enemy of the fly in the Pacific Northwest.

PLATYGASTER ZOSINE WALKER
(Fig. 2)

Platygaster zosinc Walker, Ent. Mag. 3: 266, 1836; Myers, U.S, Natl. Mus.
Proc, 53: 255, 1917 ; Kieffer, Das Tierreich, v. 48, p. 817, 1926.

Polygnotus zozini Marchal, Ann. Soc. Ent. France 66: 93, 1897; Ashmead,
Psyche 8: 137, 1897. S

Polygnotus minutus Marchal (not minutus Lindeman), Ann. Soc. Ent. France,
66: 91, 1897; Ashmead, Psyche 8: 138, 1897; Howard, Sclence (n.s.) 7: 248,
1898 ; Marchal, Bul. Soc. Ent, France 1903 : 90; Marchal, Compt, Rend. Soe. Biol
[Paris] 56: 468, 1904; Howard, Science (n.s.) 24: 814, 1906; Marchal, Notlce
sur la travaux scientifiques, p, 47, 1912,
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Platygaster longicaudatus Kieffer, Ann. Soc. Sei. Bruxelles 30 131, figs. 11
and 12, 1906 ; Kieffer, Das Tierreich, v. 48, p. 826, fig, 334, 1926.

Platygaster brevicaudatus Kieffer, Ann. Soc, Sci. Bruxelles 30: 133, fig. 13,
1906.

Polygnotus sp. Ainslie, Ent, Soc. Wash. Proe, 10: 14, 1908,
Polygnotus hiemalis Howard and Fiske (not hiemalis Forbes), U.S.Dept.Agr.,
Bur. Ent. Bul. 91: 21, 1911.

Polygnotus vernalis Myers, U.S. Natl., Mus. Proc, 53: 256, 1917; Kieffer, Das
Tierreich, v, 48, 756, 1926.

B

FiGURR 2.—Platygaster zosine Walker: 4, Adult female; B, heug of female; C, antenna
of female; D, antenna of male. A, X 35.

Platygaster vernalis Hill, Ent. Soc. Wash, Proc, 24: [1091, 1922; 11ill, Jqur.
Agr, I%/egsearch 25: 31, 1923, Fouts, U.S. Natl. I\;us. Proc, 63: 70, 1924; Leigy
and Mill, Jour. Agr. Research 28: 829, 1925; Leiby, Ann. Ent. Soc. 41111101. i
205, 1926; Hill, Jour. Agr, Research 82 266, 1926; Kieffer, Das Tierreic ’Sl"th’
p. 756, 1926 ; Hill and Smith, Jour. Agr. Research 36: 153, 1928 ; Hill and Smith,
Penn. Dept. Agr. Bul. 12 (12) : 10, 1929.

DESCRIPTION

Platygaster zosine can be distinguished from other Platygasters
paragiigi/cg oHethe hessian fly by the distinctly tran.svg,rsel)i It;et‘lclula!;(;(;
occiput, vertex, and frons; by the more or less dlstlnﬁq }(;1 era Il?out
gination of the scutellum; and by the long wings, which are a
three times as long as the abdomen, and slightly fuscous.

Female—~Length 0.7 to 0.9 mm. Head about as wide as the thorax at tegulae,

2 tex, frons, and temples
not, or scarcely, twice as broad as long; occiput, vertex,
with fine reticgiate sculpture which on the vertex and frons usually has the
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appearance of flne transverse rugulae; head apparently bare except for a few
hairs on clypeus and mandlbles; antennae 10-jointed; scape extending above
the vertex, about as long as the following 6 antennal jolnts coirbined, retlcu-
lately sculptured; pedicel two to two and ome half times as long as thick,
as long as the 2 following joints of the flagellum or sliglitly shorter; first and
second flagellar joints subequal in length and very slender, eylindrieal, closely
Jjoined ; third and fourth flagellar joints very slightly thicker than the preced-
Ing joints, distinctly separated, subequal, shorter than the other Joints, usually
4 little longer than broad, and more or less subtriangular in profile; club
4-jointed, the joints well separated, nearly pedicellate, each longer than broad,
much thicker than the precedlng joints, the apical jolnt somewhat longer but
rarely thlcker than the other club jolnts; whole flagellum sparsely clothed with
rather sliort hairs. Thorax ovoid, about as broad at tegulae as thlck dorso-
ventrally ; pronotum weakly reticulated, shining, bare ; mesoscutum bare, weakly
retlculated, and shinlng, the reticulation frequently appearing as longltudinal
lines; parapsidal grooves absent; scutellum shining, sparsely hairy, convex,
about as broad as long, more or less dlstlnctly carinately margined laterally
at base but not at apex, the groove separating it from mesoscutuin deep and
broadest laterally; propodeum short, medially with two longitudlnal carinae
which diverge posterlorly, the area between the carinae smooth and bare, laterad
of the carlnae with moderately dense white plle; mesopleura bare and mostly
smooth, but with some longitudinal rugulae beneath the wings; metapleura
covered with dense whitish pile. Abdomen approximately as long as the thorax,
ovate; flrst tergite much broader at apex than long down the middle, with a
smooth bare knob at base, otherwise covered with plle; second tergite com-
prising two thirds or more of the total length of abdomen, its extreme base
weakly sculptured and covered with white pile, elsewhere smooth and bare,
with the two basal sulel rather broad and short; tergites beyond the second
short, smooth, and nearly bare; ovlposltor concealed. Legs rather long and
slender, the tarsl all distlnctly longer than their tlbine. Fore wings unusually
long, equal to about three tlmes the length of abdomen, nearly uniformly
ciliated from base to apex, the marginal cilia equal to approximately one sixth
the wing width ; hind wings also long and rather narrow. Color shinlng black;
mandibles, trochanters, and tarsi usually dark reddish; antennal flagellum
black with a somewhat reddish cast; wings with a distinct fuscous cast.

Male—l.ength 0.7 to 0.9 mm. Antenna a llttle longer and more hairy than
in the female, the pedicel not so long as first and second flagellar joints; the
first flagellar joint distinctly shorter than the second, whlch is nearly as long
as the pedicel and usually thicker than either the preceding. or the following
joint; third and fourth flagellar joints not equal, the fourth distinctly the
longer; fifth, sixth, and seventh flagellar joints subequal, and each usually
fully twice as long as thick; apical joint longest of the flagellar joints, about
four times as long as thick, and usually a little narrower than the preceding
%olnt; abdomen more broadly rounded ‘than in the female. Otherwise like the
emaule.

REVIEW OF LITERATURE

Francis Walker described Platygaster zosine in 1836 from a male
sFemmen taken near London, England. Walker’s description, al-
though short and incomplete, agrees in every particular with that of
the inscct described above and includes the ‘most striking characters
which differentiate it from related forms, viz the transversely rugu-
lose frons, the inconspicuous parapsidal grooves, and the infuscated
fore wings.

In 1897 Paul Marchal recorded Polygnotus zosine and P. minutus
Lindeman as parasites of Phytophaga destructor in France. The
identifications were made for Marchal by Ashmead, who, during the
same year, published the results of his study of the material. Mar-
chal gave an account of the development of the so-called P. minutus,
and in 1903 and again in 1904 he further discussed the same subject,
showing clearly the polyembryonic nature of its development. Of
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P. zosine he simply stated that specimens emerged in March from a
fly puparium which had been isolated the previous August. Speci-
mens of the supposed P. minutus from France were sent by Marchal
to J. J. Kieffer, who in 1906 stated that they were not minutus of

named species with longicaudatus,

The present writer has examined not only the material in the
United States National Museum collection retained by Ashmead
from Marchal’s original sending but also all of that material stil]
in existence which Ashmead returned to Marchal, these last-men-
tioned specimens having been obtained from Dr. Marchal through
L. O. Howard before his retirement from the Bureau of Entomology.
These comprise the actual specimens upon which the Ashmead and
Marchal papers were based.” Also it should be noted that the types
of longicaudatus Kieffer and brevicoudatus Kieffer, while not in-
cluded in the material examined by the present writer, nevertheless
were actually a part of the same lot of specimens reared by Marchal
and named by Ashmead. i

Careful study of this material has failed to disclose any difference
between the specimens identified by Ashmead as P. minutus and those
identified as Ig zosine. Furthermore, it is quite certain that the true
minutus of Lindeman was not represented in Marchal’s rearings. As
has been shown elsewhere, the true minutus is identical with 2.
hiemalis Forbes, a species quite distinct from the one at present
under consideration. Kieffer recognized that Marchal’s specimens
were not minwtus Lindeman, and he considered them to represent a
species different also from zosine Walker. While he roposed the
hew name longicaudatus for ménutus Ashmead and archal, not
Lindeman, he at the same time repeated the record of zosine as a
parasite of Phytophaga destructor and Mayetiola avenae. Tt ap-
Pears certain, however, that Kieffer saw none of the Marchal mate-
rial which had been identified as zosine by Ashmead, and it is almost
equally certain that zosine was unknown to him by specimens, since
his description of the species is simply a free translation of Walker’s
original description. His failure to recognize his species longi-
caudatus as the same as zosine was no doubt due to a misunderstand-
ing of Walker’s description. " i ¢

Myers recognized that his species vernalis, described from America
in 1917, was 1dentical with the specimens from France misidentified
as menutus by Ashmead and also that it might prove ttz be identical
with zosine, but because of the incompleteness of Walker’s description
he did not consider it safe to identify it as zosine. Myers apparently
was unaware of Kieffer’s description of longicaudatus. v

The writer has compared the specimens from France with types
of vernalis Myers and cannot distinguish them in any way. The
biology of the European form as worked out by Marchal seems t(f)
correspond with that of vernolis, as Hill has stated in his account o
the development of P. Aéemalis, published in 1926. Tt therefore
appears certain that these two forms are the same and the species
should be known as Platygaster zosine Walker.

1
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HOST8 AND LIFE HISTORY

Platygaster zosine is a primary, internal, gregarious parasite of
the hessian fly in North America and in Europe. It is also recorded
as a parasite in Europe of (Cecidomyia) Mayetiola avenae Marchal,
The egg of the parasite is laid in the egg of its host and development
of the germ is polyembryonic. The larvae develop in the mid intes-
tine of the host larvae and when fully grown pupate in individual
sacs or cells closely grouped together within the dead body of the
host larva or pupa. Adults emerge early in the spring and attack
the eggs of the spring generation of the fly. The larvae develop
rapidgfr > pupate in late July, according to Hill, and reach the adult
stage early in August. The adults normally do not emerge at this
time, however, but remain in their pupal cells during the fall and
winter and emerge the following spring. The species is said to be
capable of reproducing parthenogenetically.

DISTRIBUTION

In Europc Platygaster zosine is known only from London in
England and from the Department of Loir-et-Cher in France. In
all probability its distribution is much wider than these few records
indicate. In North America it is generally distributed throughout
the winter-wheat-growing region from New York to Missouri and
south at least to Staunton, Va. The writer has seen no specimens
from points west of Missouri.

IMPORTANCE

This species is probably the most important parasite of the spring
eneration of the fly in North America. In the Middle Atlantic
tates it is said by H}irll to destroy an average of 23.89 percent of this

generation of the fly each year.” In Europe very little seems to be
known of its effectiveness. :

PLATYGASTER HERRICKII Packard
(Fig. 3)

Platygaster herrickii Packard, Rpt. U.S. Ent. Comm., Bul. 4: 21, 1880, and U.S.
Ent. Comm. Rpt. 3: 220, 1883 ; Riley, U.S. Natl. Mus. Proc. (1885) 8: 420, 1886 ;
Packard, Amer. Nat, 19: 1104, 1885; Riley, Amer, Assoc., Adv. Sci. Proc, 34: 333,
1886; Ashmead, Canad. Ent. 19: 132, 1887; Cresson, Synopsis of the families
and genera of the Hymenoptera of America, north of Mexico . . . p. 250, 1887;
Lindeman, Bul, Soc. Imp. Nat. Moscou (2) 1: 178, 192, 1887; Forbes, Psyche 5:
40, 1888 ; Enock, Ent. Soc. London, Trans, 1888, proc. xxiii ; Riley, U.8.Dept.Agr.,
Div. Ent., Insect Life 4: 125, 1891 ; Ashmend, U.S. Natl. Mus, Bul, 45: 324, 1893;
Howaraq, U.S.Dept.Agr., Div. Ent., Insect Life 7: 415, 1895 Marchal, Ann. Soc.
Ent. France 66: 81, 1897 ;s Kulagin, Ztschr, Wiss. Zool, 63 : 196-232, 1898 ; Osborn,
U.S.Dept.Agr. Div. Ent. Bul (n. 8.) 16: 28, 41, 35, fig, 6, 1898; Dalla Torre,
Catalogus hymenopterorum . . ., v, 5, 473, 1898; Felt, N.Y. State Ent, Rpt. 17
(Mus. Bul, 53) : 721, 1902; Stedman, Missouri State Bd. Agr. Rpt. 34: 83, 1902;
Webster, U.S.Dept.Agr., Bur. Ent. Cire. 70: 12, 13, fig. 13, 1906; Webster, U.S.
Dept. Agr. Yearbook 1905 : 634, 1906; Gossard and Houser, Ohio Agr. Expt. Sta.
Bul. 177: 31, 83, 1906; Marchal, Arch, Zool, Expt. et Gen. (4) 4: 490, 1906;
Webster, U.S.Dept.Agr., Bur. Ent, Bul. 67: 96, 1907; Bruner and Swenk, Nebr.
Agr. Expt. Sta. Bul. 96: 16, fig. 3, 1907 ; Viereck, in Smith, Insects of New Jersey
« .+ D. 2, 652, 1910; Felt, N.Y. State Ent. Rpt. 28 (Mus, Bul. 165) : 40, 1913;
Headlee and Parker, Kans, Agr. Expt. Sta. Bul. 188: 110, 1913; Webster,
U.S. Dept. Agr, Farmers’ Bul. 640: 16, 19, 1915; Fyles, Ontario Ent. Soc. Rpt.
40: 56, 1916 ; Viereck, Conn. State. Geol. and Nat. Hist, Survey Bul. 22 540, 1916;
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Hill, Ent. Soc. Wash, Proc. 24: 110, 1922 ; McColloch, Kans, Agr. BExpt. Sta, Tech.
Bul. 11: 63, 72, 1923 ; Fouts, U.S. Natl. Mus. Proc. 63 (art, 15) : 26, 47, 1924 ; Hin
and Smith, Jour. Agr. Research 36: 151, 1928,

Platygaster error (7) Packard, Rpt. U.S. Ent, Comm., Bul, 4: 20, 1880; U.S.
Ent. Comm, Rpt. 3: 219, 1883.

DESCRIPTION

Platygaster herrickii is distinguished from Aiemalis and zosine by
its distinct and complete parapsidal grooves as well as by its larger
size and different sculpture. It differs from P, error by having the
temples less receding, the head and thorax finely reticulately sculp-
tured instead of polished, and the scutellum more convex,

Ficurn 3.—Platygaster herrickii Paeckard: A, Adult female; B, antenna of female ;
C, antenna of male. A4, X 25.

Pemale—Length 1.5 to 22 mm. Head vlewed from above transverse, about
twice as broad g long, as broad as the thorax; temples nearly as broad atscgl:ﬁ
eyes, not receding from the eye margins but broadly rounded: ogcipulglnlc]) bl
cave, dellcately margined; head In front view a little broadell; than ghélght'
circular; malar space short, not equal to nore than one fourth the eycfi Prkin
ocelll In a very obtuse triangle, the lateral ocellus about twice ltls é)wn . 1% L
from the eye margin; head finely reticulately sculptured, thls i ulret vo ¥ INish
O vertex and temples; upper part of frons usually weakly Slg“ pmuan dibles
shining, the lower part wlth dlstinct transverse rugulae; cheeks, i so,
and the oral region with sparse hairs, rest of the head hare ox('ﬂp{&cﬂ o
Antennae 10-Jolnted, inserted at the clypeus; scape extending sl Y I gl
the vertex ; pedicel about as long as the two followlng joints, two :;nd Lol ol
times as long as broad; flagellum not twice as long asuscalt))%ut A% ioriad
tinctly clavate; first flagellar joint small, pyriform, usually a
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wlde but frequently longer than wide; second flagellar joint distlnetly thicker
and longer than the first and usually a little longer than the following joint,
about twice as long as thick; third to penultimate joints as thick as the second,
the third sometlmes a little smaller than the others; apical joint ovate, as long as
or somewhat longer than the second fiagellar joint; fiagellar joints clothed
wlth short hairs, the apical five joints (under high magnification) each with
what appears to be a short pale spine or spur near its ventral apical angle.
Thorax ovoid, moderately convex above; sides of prothorax and the neck
above smooth and pollshed, the dorsolateral portions finely granular; mesocutum
longer than broad, with distinet and complete parapsidal grooves, the median
lohe distinctly finely reticulate-punctate and dull, the lateral lobes usually
more shining ; scutellum nearly circular in outline, roundly convex, immargined,
retlculate-punctate and dull like the median lobe of mesoscutum, and sparsely
hairy; propodeum with a narrow median longitudinal groove which is mar-
gined laterally by very distinct carinae, the surface of propodeum except in
the groove denscly pilose; mesopleura polished and bare; metapleura densely
hairy. Hind coxae rather halry beneath and at base above. Fore wings ap-
proximately twice as long as abdomen, veinless, the marginal cilia very short,
discal cilia on a little less than basal half of wing sparse and irregular, on rest
of wing uniform. Abdomen about as long as head and thorax and as broad
as thorax; first tergite ahout twice as broad as long, with two distinct and
parallel longitudlnal carinae near the middle, the surface between the carinae
bare and smooth, outside the carinae densely hairy; second tergite comprlsing
more than half the total length of abdomen, smooth and mostly bare, with two
large smooth foveae at base which are somewhat hairy within, the foveae
marglned on the Inner side by weak carinae and separated by a distance about
equal to the width of a fovea; tergites beyond the second smooth and each with
a transverse row of short hairs; basal sternite densely halry.

General color decp black; pubescence grayish; wings hyaline; antennae black
or brownish black, the extreme basc of scape narrowly, pedlcel at apex and
base of first flagellar jolnt usually testaceous; mandibles reddish testaceous;
front legs except their coxae fuscotestaceous, usually darker on the dorsal side
of femora and tiblae; middle and hind legs varying from black through piceous
to fuscotestaceous.

AMale—Length 1.5 to 2 mm. Antennal pedicel about twice as long as thick;
first flagellar joint much broader at apex than at base, with a short pedlcel at
base, urn-shaped, about as long as broad at apex, the apex about as broad as the
pedicel; second flagellar joint much thlcker and a little shorter than the
pedicel, a little longer than broad; third joint of flagellum as long as the
second but usually very slightly narrower; fourth to seventh flagellar joints
each subequal in length and width to the third; apical joint conical and 2%
to 3 times as long as thick, a llttle narrower than the preceding joint; whole
antennge clothed with pale, short hairs. Abdomen about as long as the thorax,
the apex more rounded than in the female,

Redescribed from many specimens in the United States National
Museum,.
REVIEW OF LITERATURE

As pointed out in the discussion of Platygaster hiemalis Forbes,
the name Platygaster herrickii was first proposed by Asa Fitch in
1866 for the Platygaster sp. recorded by Herrick in 1841 and which |
is now known to have been Aiemalis. Fitch published no description
of the species, however, and hence the name was not validated. In
1877 A. J. Cook recorded observations he had made in Michigan on a
Earasite of the fly which deposited 1, 2, or 3 eggs in the egg of its

ost and pupated in the fly puparium, A specimen was sent by
Cook to A. S. Packard, who in 1880 published a description of the
species which he doubtfully identified as P. error Fitch, at the same
time suggesting that in case this identification proved to be wrong it
be called Platygaster herrickii. Packard considered it probable that
he was describing the species studied by Herrick, but his description
applies to a species now known to have a different life history from
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that outlined by Herrick. Tt is probable that Cook’s observation re-
garding oviposition involved more than one species, since the state-
ment that more than one egg is deposited in a single host egg is ap-

and which was described by him. In 1885 Riley figured the species
and, being convinced that it was different from errory, adopted for
- it the name Packard had suggested. Forbes (1888) mentioned it in
pointing out the characters distinguishing it from Aéemalis. -

In his monograph of the proctotrypids in 1893, Ashmead redes.
cribed kerricki and synoymized with it Aneurynchus anewrus Pro-
vancher. This synonymy was based by Ashmead upon examination
of a male specimen sent to him by W. H. Harrington and labeled
“type.” This specimen is in the l\yational Museum collection and it
is herrickii, but it cannot be the Provancher type because the specics
was described from a female, no mention being made of a male, and
also becausc it does not agree with the description. Tt certainly is
not the species described by Provancher, which is said to have the
antennae 13-jointed and inserted on a transverse prominence on the
middle of the head, the thorax polished and shining, and the legs
honey-yellow. None of these characteristics agrees with P, herricki,
and the Provancher species is therefore dropped from the synonymy.
Provancher’s species probably belongs in the Diapriidae, but only ex-
amination of the type will permit it to be placed generically,

Platygaster herricks has reccived mention by numerous authors
since Ashmead, very few of whom have contributed any new infor-
mation other than records of distribution and abundance.

HOSTS AND LIFE HISTORY

Platygaster herrickii is a primary, internal, solitary parasite of
Phytophaga destructor and so far as known has been reared from no
other host. Adults appear in early spring (February, March, and
April arc indicated by the labels on specimens in the National Mu-
seum collection) and attack the spring generation of the fly by laying
a single egg in the egg or in the very young larva of the host. The
parasite larva does not destroy its host until after the latter has
formed its puparium. Tt then devours the contents of the puparium
and forms its cocoon within the cmpty shell. Complete details
of the devclopment of this species are not known,

DISTRIBUTION

Platygaster herrickii occurs generally throughout most of the
wheat-growing region of the United States from the Atlantic to the
Pacific, and from New York to North Carolina. _ So far as is known
to the writer, it has not been recorded from California. The single
malc specimen already mentioned as having been sent by Harrington
to Ashmead under the name Aneurynchus_anewrus, and probably

collected somewhere in Ontario, is the only Canadian material of the
 species seen.  Specimens from Niagara, N.Y., and Battle Creek, Mich.,
however, indicate the possibility that the specics may be more common
in eastern Canada than the records imply.

The species was doubtfully rccorded from England by Ormerod
in 1887 and by Enock in 1888. These records have been copied by

6685°~—33——2
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several subsequent writers, but so far as known they have never been
verified. Kulagin (1898) identified P. herrickii as a parasite of an
Agromyza in Russia, basing the identification upon a larva. That
this record was almost certainly an error was pointed out by Marchal
in 1906. Marchal gave it as his opinion that the larva figured by
Kulagin was probably a chalcidoid instead of a Platygaster. The

writer has seen no specimens of P. herricksi from Europe. There

appears to be no reason why it should not occur there, but if it does its
presence has not yet been proved.

IMPORTANCE

Although generally distributed, this species is probably not so
important a parasite of the hessian fly as either 2. hiemalis or P,
zosine. According to Hill and Smith, it was responsible for an
average of only 0.08 percent parasitization over a period of 10 years
in Maryland, Virginia, and Pennsylvania. They state that it is
more prolific farther south. In Oregon, according to an unpublished
statement by L. P. Rockwood, the species was responsible for a 15
percent parasitization of the spring generation of the fly in 1930.

PLATYGASTER ERROR Fitch
(Fig. 4)

Platygaster error Fltch, N.Y. State Agr. Soe, Trans. (1860) 1861: 818, pl. i,
fig. 4 (reprinted in Inseets of New York, Rpt. 6:76, 1865) ; Packard, Rpt. U.S.
Ent. Comm., Bul. 4: 21, 1880, and U.S.Ent.Comm.Rpt. 3: 219, 1883; Forbes,
Iil. State Ent, Rpt. 14: 44, 1885; Ashmead, Canad. Ent. 19: 132, 1887; Cresson,
Synopsis of the families and genera of the Hymenoptera of America, north of
Mexico . . . p. 250, 1887; Smith, Insects of New Jersey . . . p. 42, 1890;
Fouts, U.8. Natl. Mus. Proe. 63 (art. 15) : 27, 60, 1924,

Anopedias error Riley, U.S.Dept.Agr., Div. Ent,, Insect Life 4: 125, 1891;
Ashmead, U.S. Natl. Mus. Bul. 45: 291, 1893; Dalla Torre, Catalogus hymen-
opterorum . . ., v. 5, p. 482, 1898 ; Smith, Inscets of New Jersey . . ., p. 546,
1900; p. 652, 1910; Viereck, Conn. State Geol. and Nat. Hist. Survey Bul. 22:
533, 1916; Britton, Conn, State Geol, and Nat., Hist. Survey Bul. 31: 326, 1920:
Kieffer, Das Tierreich, v. 48, p. 703, 1926,

DESCRIPTION

In size and general appearance Platygaster error resembles P,
hiemalis, but it may be distinguished from that species by the dis-
tinct parapsidal grooves, the more triangular and less convex scu-
tellum, the shallower groove between scutellum and mesoscutum, the
more receding temples, and the differently shaped abdomen of the
female, It differs from P. zosine by the same characters as from
hiemalis, and in addition by the much smoother head. From her-
rickéi it differs in the smaller size and less convex scutellum and also
in the lack of distinct sculpture on the mesoscutum.

Female.—Length 1.20 to 1.30 mm. Ilead transverse, about as wide as the
thorax, distlnetly narrowlng behind the eyes, the temples receding ; head behind
the vertex weakly shagreened, elsewhere mostly smooth and polished; ocelli
in a low triangle, the lateral ones a little more than their own dlameter from
the eye margln; head viewed from In front very slightly broader than long;
malal: Space short, not more than one fourth as long as the eye; a few hairs on
mandibles and around the oral region, the rest of head Practically bare.
Antennae Inserted at the elypeus, 10-jointed, eovered with short pubescence;
seape subfuslform, about equal in length to the 5 following joints; pedicei more
than twice as iong as thiek, dlstlnctiy a little shorter than the 2 foliowing jolnts
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combined ; first and second flageilar joints unequal ;
pedicel and longer than broad, about haif as long as p
thirds as long as pedicei and about twice as long as broad; third about equal
in wldth and length to sccond; fourth very sllghtly shorter than third and

, each very slightly longer

first narrower than the
edicel ; second about two

" |
F10urn 4.—Platygaster error Fitch: 4, Adult female: B, antenna of female; C. antenna

of male. A, X 40

7 : th and
flageliar joints. Thorax ovoid, a little higher than broad, mostly smoo )
shi%zlng; {)ronotum pollshed, with very weak shagrqemng al(:rn.g thg ptfl)]Sctel'ill(I{I_'
Margin in front of th¢ mesoscutum; mesoscutum faintly Shalhlee;’e; ! i
apsidal grooves complete and dlstlnct but not deeply impressed ,tl}lle ;n% psparselsl
scutellum triangular, about as broad as long, not convex, s;noo very delieately
hairy; transverse groove between scutellum and mgsosgu ullgura 20 gl
impressed ; mesopleura perfectly smooth and bare; m(‘talllj ek gl L
Smooth but thickly covered with pale halrs; propodeum s Oriﬁae B groove
jarrow median groove between two parallel longltu‘}‘"ail‘? times as long 88
bare, Wings veinless, the fore wing about one and two thirds ti
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the abdomen; marginal cilia short, discal cilia sparse and weak on basal one
third of wing, the weakly clllated area produced medially to near middle of
wing; hind wing practleally bare from base to hooklets, moderately clliated
beyond hooklets; marginal cllia longest on posterlor margin of wing betwecn
bage and hooklets, where they are longer than half the greatest width of wing,
Legs normal. Abdomen about as long as head and thorax and as broad as
thorax, distinctly dorsoventrally compressed behind the mlddle; first tergite bare
except for a few halrs laterally, approximately as long as broad, longltudinaily
strlated and wlith a dlstinct transverse depression near middie and a transverse
ridge near base; second terglte bare, about as long as all the followlng comblned,
a little longer than broad, longitudinally striated medially at base for approxl-
matcly one third of its length, remalnder of its surface smooth and polished ;
tergites beyond the second smooth and polished and each with a transverse
row of very weak halrs; basal sternite more or less distinctly hairy.

Color deep shinlng black; mandibles testaceous; antennae brownish black,
with the radlcie yellow; legs variable, usually dark brownish testaceous, but
somctimes nearly black with the trochanters and tarsl reddish ; wings hyaline,

Male—Length 1.15 mm. Antennae a little longer and more slender than
In the female, with the second flagellar joint obvlously thicker than the first
and a llttie larger than the third; joints 4, 5, 6, 7, and 8 of flagellum separated
by a short but distinct pedicel ; eighth joint about three times as long as thick;
abdomen not longer than thorax, rounded at apex and not flattened apleally.
Otherwlse like the female.

REVIEW OF LITERATURE

Platygaster error was described and figured by Fitch in 1861 from
specimens taken in association with the wheat midge, Contarinia
tritici (Kirby), in New York State. Although occurring with the
midge on wheat, the species was not known by Fitch to be a parasite
of that insect. In fact, in a postscript to his original remarks on
the specics he expressed the belief that it was parasitic in the egos
of a hemipteron, this opinion being based on some fragments which
had been removed from an egg and which Fitch identified as
P. error. The report of the entomologist of the United States De-
partment of Agriculture for 1880 records P. error as a parasite of the
clover seed midge, Dasyneura leguminicola Lintner; in New York.?
In 1880 and again in 1883 Packard doubtfully identified as P. error
a parasite of the hessian fly, but this parasite is now known to have
been P. herrickii, as has been pointecf) out in the discussion of that
S{:ecies. In these same articles Packard also mentioned Fitch’s
observations on the true error, In the course of a discussion of
P. herrickii as a parasite of the hessian fly, Riley in 1885 ® repeated
Fiteh’s record that error was parasitic in the eggs of a hemipterous
insect, and this article was briefly reviewed by Packard in 1885 ¢ and
by Riley in 1886.° In 1891 the Species was transferred to the genus
Anopedias by Riley and rccorded as having been reared from
(Diplosis) Contarinia tritici at La Fa ctte, Ind., this being the first
definite record of it from the wheat midge. Ashmead redescribed the
species in his monograph of the family Proctotrypidae in 1893, plac-
Ing it in the genus Anopedias. He based his description upon speci-
mens reared from the wheat midge by Webster at La Fayette, Ind.,
stated that Fitch’s identification of error as a parasite in hemip-
terous eggs was certainly erroneous, and expressed the belief that
the fragments studied by Fitch were undoubtedly those of some

2 Comstock, U.8. Dept. Agr. Rpt. Ent. 1879 : 196, 1880.
?Riley, U.S. Natl, Mus. Proc. (1885) 8: 420, 18886,

¢ Packard, Amer. Nat, 19: 1104, 1885.

5 Rlley, Amer, Assoc. Adv. Sci. Proc, (1885) 34: 333, 1886,
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Telenomus. In 1906 Webster ¢ republished the Comstock record of
P. error from the clover seed midge in New York, and in 1916 Viereck

Fouts redescribed the Fitch t pe and returned the species to the
genus Platygaster. Comstock’s early record of P. error from the
clover seed midge was again cited by Wehrle 7 in an extensive treatise
on that midge in New York State bublished in 1929; but notwith.
standing the fact that Wehrle’s Investigations covered a period of
several years and included observations on the parasites, he failed
to rear P. error, but did rear two other species of Platygasteridae,
iz?iz Platygaster leguminicolae Fouts and Inostemma leguminicola
outs.

Ashmead was undoubtedly correct in assuming that the record by
Fitch of this species as g parasite of hemipterous eggs was a mistake
and that the parasite in question was a 7elenomus. Fragments of a
Telenomus could easily have been mistaken by Fitch for a Platygas-
ter, and it is now well known that no Platygaster develops as a true
egg parasite.

It is likewise almost certain that the record by Comstock of P.
error from the clover seed midge is another case of inisidentification.
The species has not been recorded from this host since that time,
and this notwithstanding that Wehrle’s above-cited investigations
were carried on in the same general locality as that from which the
Comstock record originated. It seems a t(}gcther likely that the
species involved in the Comstock record was Platygaster leguminico-
lae Fouts, a species very similar to error in many respects, and onc
that easily might have been confused with it.

HOSTS AND LIFE HISTORY

Little is known of the life history of this species. Two specimens
are in the National Museum collection which were reared from pu-

aria of the wheat midge collected at New Castle, Pa., by P. R.

yers, emergence having occurred April 22, 1924. In the same col-
lection is a single broken specimen reared by Myers, January 19, 1915,
at Hagerstown, Md., from a puparium of the hessian fly.

According to unpublishedp notes by Myers and R. M. Foult\s17 the
species occurred abundantly on the grcen heads of wheat at Mount
Holly Springs, Pa., in 1920 and 1921 at about the time the grains
were filling, and numerous specimens were obtained by sweeping.
These observations agree with those made by Fitch in New York 60
years earlier, when he found numerous individuals on the wheat
heads late in June and in July. Several of the specimens swept by
Myers and Fouts have been examined by the writer, and they are
undoubtedly P. errop. A

The date of appearance of the Platygasters in the field seems to
coincide rather closely with the date of egg laying by its host, and
It therefore appears likely that the egg of the parasite is deposited
R—

° Webster, U.S.Dept.Agr.. Bur. Ent. Cire. 69: 5, 1906.
7 Wehrle, N.Y, (Cl())rnell) Agr. Expt. Sta. Bul. 481: 29, 1929,
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cither in the cgg of the host or in the very young larva. It also
secms probable, although data are too scanty for a definite conclusion,
that the species is single brooded, eggs being deposited in late spring
or early summer, and the adult emerging the following spring from
the puparium of the fly.

DISTRIBUTION

Not many records of this species are available, but it appears cer-
tain that it is widely distributed. Fitch recorded it from New York;
Webster reared it at La Fayette, Ind.; Ashmead recorded it from
Washington, D.C., and Arlington, Va.; and Viereck recorded it from
West Haven, Conn. Besides the types and one of Webster’s speci-
mens, there are in the National Museum collection 1 specimen Irom
Chambersburg, Pa., collected by C. N. Ainslie; 1 from Hagerstown,
Md., reared by P. R. Myers; 2 from New Castle, Pa., reared by
Myers; and 7 from Mount Holly Springs, Pa., swept by Myers and
Fouts. It is not unlikely that the parasite occurs throughout the
range of the wheat midge.

IMPORTANCE

This specics is normally parasitic upon the wheat midge and is’
probably an important factor in the control of that inscct. As a
parasite of the hessian fly it is of no importance. Only a single speci-
men has been reared from that host at the Carlisle, Pa., laboratory
of the Bureau of Entomology, where an extensive study has been
made of the parasites of the fly in the Middle Atlantic States during
the last 20 years. The species is included in this bulletin because of
that record and in order that it may be differentiated from the
other Platygasters attacking the hessian fly, with which it might be
confuscd because of its association with the wheat plant.

TRICHACIS REMULUS (Walker)
(Fig. b)

Platygaster remulus Waiker, Ent. Mag. 3: 239, 1836.

Trichacis remulus Foerster, Hymenopteroiogische Studien, Heft 2, p. 115, 1856 ;
Ashmead, Psyche 8: 138, 1807; Marchal, Compt. Rend. Soc. Biol. [Paris]
49 : 59-60, 1897 ; Ann. Soc. Ent. France 66: 84, 1897; Howard, Science (n.s.) 7:
247, 1808 ; Osborn, U.S.Dept.Agr., Div. Ent. Bul. (n.s.) 16: 29, 1898; Pospjelov,
Iilus. Ztschr. Ent. 5: 262, fiz. 3, 1900; Marchal, Arch. Zool. Expt. et Gen. (4)
4: 548, pls, 19 and 20, 1906; Kieffer, Ann. Soc. Sci. Bruxeiles 30: 135, fig. 14,
1906; Marchal, Notice sur travaux scientifiques, p. 47, figs. 19 and 23, 191Z;
Znamenski, Poltava Agr. Expt. Sta., Ent. Dept. Bul. 2; 1923 (abstract in Rev.
Appl. Ent. (A) 12: 291, 1924) ; Kieffer, Das Tierreich, v. 48, p. 712, 1926 ; Meyer,
ﬁ)%tl Appl. Ent. Leningrad 4: 241, 1929; Blunck, Ztschr. Angew. Ent. 18: 585,

DESCRIPTION

Trichacis remulws thore closely resembles Platygaster herrickii
than it does any of the other hessian-fly parasites, but it may be dis-
tinguished at once from that species, as well as from all the others,

by the very distinct tuft of short gray hairs near the apex of the
scutellum.

Female—Length 1.4 to 1.9 mm. Head viewed from above transverse, about
twice as broad as iong, scarcely narrowed behind the eyes, the temples neariy
or qulte as wide as the eyes and broadly rounded, the occiput not concave ; ocelli
in a low trlangle, the lateral ones more than twice their own diameter from the
eye marglin; viecwed from the front the head is siightiy broader than high, the




SERPHOID AND CHALOCIDOID PARASITES OF THE HESSIAN FLY 23

malar space one third to one fourth the length of eye. The occiput is granularly
opaque with a few very delicate transverse striae just behind the vertex and
clothed with short hairs; vertex finely reticulately punctate, subopaque and
bare ; frons bare, above smooth and shining except along the eye margins where
it is weakly sculptured, below the middle finely reticulated and with some weak
transverse rugae just above the antennae; cheeks smooth; mandibles and
clypeus with a few long hairs. Antennae approximately half as long as the
body, 10-jointed, distinctly clavate, the club S-jointed ; scape about as long as
the five following joints; pedicel two and one half times as long as broad; first
and second flagellar joints subequal and each about as long as pedicel, cylindrical
and more slender than the pedicel; third flagellar joint about half as long as
the preceding joint, obliquely truncate at apex above; fourth flagellar joint sub-
equal in length to the third but distinctly thicker, thickest at apex and a little
longer than broad; fifth flagellar joint shaped like the fourth but a little longer
and much thicker; sixth and seventh subequal in length and thickness to the

FIGURE 5.—Trichacis remulus (Walker) : A, Adult female; B, antenna of female; C, an-
tenna of male. A, X 30.

fifth but the apex not much narrower than the base, each very nearlvy.as brgad
as long; apical joint a little narrower than the prcceqir.lg Jjoint, ovoid, anh :;
little less than twice as long as broad; ihe apical four joints each with ads ?trh
thick spur or spine near its ventral apical angle. Prothorax cycnly g:lothedi “tr 1

pale pubescence, and with very fine granular sculpture except 1mmet ately
behind thc head where it is smooth; mesoseutum also eveply pubescent, Y(él:){
faintly sculptured anteriorly, but smooth a\nd‘shimng posteriorly, the parag)rmqa
grooves distinct and complete; scutellum triangular, about as long zlxls : Olro-’
subconvex, smooth, pubescent over its whole surface and with a i (in' pthe
tuberance near apex which is densely covered with short e;'ect11 avrlsl,rl e
Protuberance concealed and having the appcarance of a tuft _o yte (1)“ .at '“.id
mesopleura smooth, bare; mesosternum smooth butipupescent, m(;zi Sat[i)n%lgl 10;1gi-
propodeum strongly pubesccut, the propodcum with two very L
tudinal carinae medially, the groove betwcen the carinae dcep an g |
wing veinless or with only a trace of subcosta ; not twlce_ as long ‘as teerior winé
evenly clliated at base as well as on disk, marginal cllia .sho.rg, 'I;(i)s gk
without disecal cilia basad of the hooklets, the longest malgiﬁld bgleaz(ll’t gl
on the posterior margin near base of wing, longer th‘m}r t f: eadih, o
opposite their bases, but not equal to the width of wing lft yon AN g
Legs rather hairy. Abdomen about as long as head and thomtx, mbroad D
as long as broad, as broad as the thorax; first tergite about as g
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or a little broader than long, longitudlnally strlated, with a slight transverse
prominence at base, and elothed with long hairs; second terglte a llttle longer
than the following tergltes combined, polished, the two basal foveae short and-
smooth and pilose at the bottom, the rest of tergite bare; tergites beyond the
second subequal, smooth, and each with a transverse row of hairs; first sternite
hairy, the second bare, followlng sternites with a transverse row of hairs.

Color black, more or less shinlug; antennae brownish black, the flagellum
frequently brownish testaceous; mandibles reddish; legs brownlsh black, the
front tibiae and more or less of their femora usually reddlsh; pubescence
graylsh except the tuft of halrs on scutellum which is yellow; wings very
slightly fuseous.

Male—Length 1.5 to 1.9 mm. Antennae not distlnctly clavate, the flagellar
jolnts all of approxlmately the same thickness; scape subequal to the flve
following joints together; pedlcel about twice as long as broad; first flagellar
jolnt shorter than pedleel, about one and one half times as long as broad at
apex, lts npex as broad as apex of pedicel but lts based much narrower; second
flagellar jolnt longer than the first jolnt and a little longer than pedicel,
eylindrical with lts apex obliguely truncate; third flagellar joint a little longer
than broad, subtriangular, distlnctly shorter than second; fourth to seventh
joints subequal, nearly eyllndrlcal, and about one and one half times as long
as broad; apical joint conic-ovate and approximately twice as long as the
precedlng joint. Abdomen a little broader than the thorax, broadly rounded
at apex, the second terglte usually wlth a few very weak and short striae at
base. Otherwlse llke the female.

Described from 10 specimens reared from Phytophaga destructor

in France by P. Marchal and 4 specimens reared from the same host
insect by T. Cheviroff, Leningrad (St. Petersburg).

REVIEW OF LITERATURE

This species was described under the name Platygaster remulus
by Walker in 1836 from specimens collected on grass near London,
England. In 1856 it was transferred by Foerster to his genus 7'rick-
acis along with two other species, In 1897 Ashmead identified as
T. remulus specimens which had been reared by Marchal from the
hessian fly in France and during the same year Marchal published a
very intcresting account of the postembryological development of the
species. Marchal’s paper was reviewed by Howard the following
year, and this review was quoted by Osborn. The species was re-
described and figured in 1900 by Pospjelov, who recorded it as a
parasite of the fly in Russia. In 1906 Marchal recorded further
detailed studies on its embryology, and in the samc year Kieffer
redescribed it from specimens transmitted to him by Marchal. It
was recorded as a parasite of the fly in Poltava, Russia, by
Znamenski in 1923, and in 1929 Meycr again mentioned its occur-
rence in Russia. Kieffer included it in his monograph of the family
Scelionidae in 1926, and in giving its distribution mentioned only
England and France. Hans Blunck in 1931 rccorded the species
as a parasite of Mayetiola phalaris Barnes in Pomerania.

One specimen of the series from which the foregoing description
was drawn is without much doubt a part of the matcria%upon which
Ashmead based his determination OF the species for Marchal. The
other nine specimens from France were reared by Marchal at Blois,
France, in March 1903. These were not seen by Ashmead but were
identified by Marchal himself, and were sent to L. O. Howard in
1921 and by him turned over to the present writer. They undoubt-
edly constitute a part, at least, of the material upon which Marchal’s
later biological notes on the species were based. Nothing is known
of the history of the Russian specimens.
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HOST8 AND LIFE ITISTORY

Trichacis remulus is a primary, solitary, internal parasite of the
hessian fly. It is also said to attack Mayetiola avenae Marchal in
France and M. phalaris Barnes in Pomerania, Germany.

According to Marchal, who has written extensively on the post-
embryonic development of this species, oviposition takes place in
May and June in the Department of Vendée, France. While he has
not observed the act of oviposition, he has always found the larva
of the Platygaster in the very young larva of the host soon after its
emergence from the egg, and he therefore concludes that the parasite
egg is deposited either in the egg of the host or else in the host larva
just after it emerges. The first-stage Karasite larva is always located
in the nervous system of the host. lthough Marchal observed as
many as four first-stage larvae of the parasite in a single host larva,
he never found more than one second-stage larva per host. He ob-
served three larval stages. The parasite pupates in the puparium
of its host.

There is probably a single generation of the parasite per year and
emergence takes place in the early spring.

DISTRIBUTION

This species has never been found in North America and, in view
of the extensive investigations of parasites of the hessian fly that
have been carried on in this country, it is safe to say that it does not
occur here. In Europe it appears from the records to be a common
and widely distributed species. It has been recorded from England,
France, G}:armany, and from several of the governments of Russia.
It probably occurs throughout the European range of its host.

IMPORTANCE

No data are available upon which to base an estimate of the im-
portance of the species in the control of the hessian fly. The fact
that it usually has been reared wherever the parasites of the fly have
been studied in Europe indicates that it is a more or less constant
factor, but it is probably of less importance than several of the other
parasites.

Superfamily CHALCIDOIDEA

Family CALLIMOMIDAE
DITROPINOTUS AUREOVIRIDIS Crawford
(Fig. 6)

Ditropinotus eureoviridis Crawford, Jour. N.Y. Ent. Soc. 15:1178, 1.907; Web-
ster, U.S. Dept. Agr. Yearbook 1907: 255, fig. 20, 1908; Bur. Ent. Circ. (rev.)
66: 4, 1908; Houser, Ohio Agr. Expt. Sta. Bul. 226: 196, 1911; Phillips, Jour.
Econ, Ent. 10: 145, 1917; U.S. Dept. Agr. Farmers’ Bul. 1006: 13, 1918; Loch-
head, Class book of economic entomology . . . p. 354, 1919; Gahan, Ent. Soc.
Wash. Proc, 22: 236, 1920; Pettit and McDaniel, Mich. State Bd. Agr.. Rpt.
(1918/19) 58: 275, fig., 1920; Phillips and Poos, Jour. Agr, Research 21: 408,
figs. 2 and 8, 1921; U.S. Dept. Agr. Farmers’ Bul. 1323: 8, 1923; Pasker, Ann:
Soc. Ent. France 93: 282 1924; Phillips, Jour. Agr. Research 34: 751, 19'2711 8
Leonard, N.Y. (Cornell) Agr. Expt. Sta. Mem. 101: 975, 1928; H}ll and1 {)S?,Ijll_ut .
Jour. Agr. Research 36: 153, 1928 ; Larrimer, Jour. Econ. I.Ent. 12;1:) 653, :

Ditropinotus flavicozus Gahan, Ent. Soc. Wash, Proc, 14: b, 2
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DESCRIPTION

Ditropinotus aureoviridis is more closely related to the species of
Pseuderimerus than to other parasites of the hessian fly, but the
females may be distinguished from species of that genus by the

II 1
i

FIGUuRE 8.—Ditropinotus aureoviridis Crawford:A, Adult female, X 20; B, adult
male, X 17.

distinctly 7-jointed funicle, the presence of two longitudinal carinae
on the propodeum, the presence of weak serrations on the ventral
margin of hind femur apically, the distinctly bicalcarate hind tibia,
the longer ovipisitor, the much larger size, and the wholly yellowish
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abdomen. These characters will also serve to distinguish the female
from other parasites of the fly. The most striking characters for
recognition of the males are the distinctly thickened funicle and the
apically serrate ventral margin of hind femur

Female—Length 1.7 to 3.25 mm. Head transverse, a little wider than the
thorax, over two and one half times ag broad as thick antero-posteriorly at the
middle, moderately concave behind, temples strongly receding, about one fourth
as broad as the eyes, rounded into the occiput; oceiput immargined ; ocelli in a
low triangle, the postocellar line about twiee the length of oeellocular, the latter
equal to about one and oné half times the diameter of an ocellus; antennal
scrobe rather shallow, its lateral edges not sharp ; eyes moderately large, slightly
divergent anteriorly, distinctly ovate, and covered with a distinct short pile;
viewed from in front, the head subtriangular, narrowing below the eyes; malar
space shorter than half the eye height; face with a median ridge which termi-
nates between the antennae; clypeal margin straight or only very slightly con-
vex; mandibles both tridentate, the teeth all acute or subacute; maxillary palpi
4-jointed, the apical joint as long as the other three combined, slender, terminat-
ing in a long, slender, slightly curved seta which is about half as long as the
segment and with several additional shorter setae on the apical half of the inner
surface and about four on the outer surface; labial palpi 3-jointed, short, the
apical joint 214 to 3 times as long ag thick, with several setae apically. Antennae
13-jointed, weakly clavate, inserted below middle of head or very slightly above
lower extremities of eyes; scape attaining very nearly the level of front oeellus,
subeylindrical, slightly curved; pedicel about twice as broad as long; one dis-
tinet ring joint which is about three times as broad as long; funicle 7-jointed,
cylindrical, slightly thieker at apex than at base, the joints subequal and sub-
quadrate, or slightly transverse, loosely joined, the first joint frequently some-
what narrower than the following ; cluh 3-jointed, compact, very slightly thicker
than funicle, about as long as the three preceding funicle joints combined,
elongate-ovate, the sutures not very distinet ; funicle and club covered with short
hairs, and eaeh provided with numerous clongate sensoria. Whole head elosely
and fincly punctate and clothed with conspicuous pale hairs, Thorax sculptured
like the head and similarly pubescent, a little less than twice as long as broad;
bronotum moderately large, transverse ; mesonotum broader than long (30:20) ;
parapsidal grooves sharply impressed, complete and strongly eurved anteriorly;
seutellum slightly shorter than mesoscutum, seulptured like mesoseutum, finely
margined apically; axillae broadly separated and sculptured like seutellum;
propodeum short, distinctly but more weakly sculptured than scutellum, with
two longitudinal carinae near middle, the area between carinae nearly smooth ;
prosternum, mesosternum, mesepisternum, and metapleurum not so strongly
sculptured as mesoscutum; mesepimeron mostly smooth, Hind eoxae rather
large, much larger than the anterior pair, compressed into a sharp edge dorsally
on apieal half at least, and retieulate punctate on outer face ; posterior femora
a little swollen, with a few very weak serrations on ventral margins before
apices; hind tibiae bicalearate, the outer spur about half as long as the inner
one, Wings well developed ; anterior wing usually extendipg a llttle beyond apex
of abdomen, usually a little more than two and one half times as long as broad,
variable ; marginal vein not quite half as long as submarginal, about two and
one half times stigmal; postmarginal vein two thlrds to tl}ree fourths the
length of marginal ; angle between stigmal and postmarginal vein narrow ; basal
and median veins more or less defined by rows of hairs, the basal cel.l with a
few discal cilia; costal cell with very short eilia on ventral surface; hind wing
nearly uniformly ciliated. Abdomen elongate-ovate, a little longer than head
and thorax, weakly reticulated dorsally, the first to third .tergites emarginate
medially, first tergite constituting a little less than one third the total length
of abdomen; ovipositor exserted one third to one half the length of abdomen.

Color of head and dorsum of thorax green wlth a strong aeneous east; eyes
reddish ; mandibles yellow, with the teeth brown:; palpi pale; antennal scape
Mostly aeneous brown with the base pale or mostly pale with only the apelx
above hrownish ; flagellum dark brown or blackish with the club }nostly lllm e
orange yellow; pleura and sterna varying from almost entirely .\eilo‘l"is {ﬁ
entirely metallic green; propodeum usually dark medially and anter ?i‘ y wtlhe
the posterior and lateral portions tending to yellowish; legs Dﬂlf!llye ?“\;é'i.n 4
hind coxae varying from mostly metallic green to entirely pale yellow; g
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hyaline, venatlon yellow; abdomen entirely yellowish, sometlmes with an
admlixture of brownish ou the sides; ovipositor sheaths blackish. {

Male—Length 1.9 to 2.25 mm. Antennae with the flagellar joints thiek, all
of nearly the same width, or suceesslvely inereasing very slightly in thickness,
and all distinctly broader than long; pedicel short, not twice as broad as
long: funiele and club Jjoints densely clothed with short halrs; elub not or
searcely thicker than funlele. The propodeal carinae very indistinct or lack-
ing, the propodeum nearly smooth medially ; abdomen shorter than thorax, short
ovate, with moderately strong seulpture dorsally, Head, thorax, abdomen,
coxne, and femora bright metallic green; tegulae, trochanters, apices of all
femora, and tiblae and tarsi pale yellowish; antennal seape dark metallic,
flagellum including elub black. Otherwise like female.

Described from about 85 specimens in the National Museum col-
lection inclusive of the type series of aureoviridis Crawford and
flavicowus Gahan. Eleven of these specimens, according to the label-
ing, were reared from the hessian fly at Jackson, Mo., by E. G. Kelly.
Other specimens reared from the same host in Pennsylvania have
been identified by the writer and returned to the Carlisle, Pa., labora-
tory of the Bureau of Entomology.

REVIEW OF LITERATURE

Ditropinotus aureoviridis was first described by Crawford in 1907
from a series of specimens reared by W. J. Phillips from the wheat
jointworm, the host material having been collected at Hudson, Mich.,
and Richmond, Ind. In the Department of Agriculture Yearbook
for 1907, F. M. Webster figured the female and expressed the opinion
that this parasite probably had been responsible for the disappear-
ance of the wheat jointworm in Ohio, Michigan, and Indiana during
that season. In a bulletin of the Bureau of Entomology appearing
in 1908, he again referred to it as a common and efficient parasite of
that pest. In 1911 J. S. Houser gave a short account of the species,
including some observations on its life history as a parasite of
Harmolita tritici in Ohio. Phillips mentioned it in connection with
the same host in 1917, and again in 1918, when he gave a figure of
the female. The species was listed by Lochhead in his textbook of
economic entomology published in 1919 as one of several parasites
of the wheat jointworm, and in 1920 Pettit and McDaniel, treating
of the jointworm in Michigan, figured the female of D. aureoviridis,
which they found to be the commonest parasite. A detailed account
of the life histor% of this parasite, accompanied by figures of egg,
larva, pupa, and both sexes of the adult, was published by Phillips
and Poos in 1921, and the same authors again mentioned the species
in a Farmers’ Bulletin published in 1923. A thesis on the postem-
bryonic forms of chaleid flies by Parker in 1924 included comients
on the larva of D. aurcoviridis, these remarks being based upon the
work of Phillips and Poos. Phillips in 1927 recorded the species
as a parasite of Zurytoma parve Phillips, and the following year it
was for the first time recorded as attaclf{ing the hessian fly by Hill
and Smith. Tt was listed by Leonard in 1928 in his memoir on the
insects of New York and again briefly referred to by Larrimer in
1931 in the course of some remarks about the effect of the previous
season’s drought upon the jointworm and other insects.

Ditropinotus flavicozus, described by the present writer in 1912, was
designated by him a synonym of aurcoviridis in 1920. The types of
flavicorus were collected in a storeroom containing meal and other
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grain products which were infested by various insects common to
such products, and it was originally believed probable that the Dizro-
pinotus had issued from some one of these stored-product insects.
Later acquisition of what appear to be typical specimens of flavicorus
from the wheat jointworm, accompanied by equally typical speci-
mens of aureoviridis, and the presence of distinct intergrades, con-
vinced the writer that the two were the same species; and in view of
the fact that the species has never been defimtely reared from any
stored-product insect, it is now deemed likely that the specimens upon
which the name flavicozus was based actually issued from some host
other than the insects infesting stored products. It is probable that
the grain room in question contained straw or chaff which may have
harbored either jointworms or hessian flies which were the source of
the Ditropinotus.
HOSTS AND LIFE HISTORY

In their paper dealing with the life history of D. aureoviridis,
Phillips and Poos stated that this parasite had been reared from
field-collected Harmolita tritici (Fitch), H. vaginicola (Doane), H.
grandis (Riley), H. atlantica Phillips and Emery, and H. secalis
Fitch, and that they had induced it to breed in the laboratory upon
H. elymicola Phillips and Emery. They also stated that it sometimes
played the role of a secondary parasite through Homoporus chalci-
diphagus Ashmead and Ewrytoma spp. As already indicated,
Phillips (1927) also recorded Ewurytoma parve Phillips as a host ,
of this species, and Hill and Smith (1928) recorded it as attacking
Phytophaga destructor. Its preferred host is, without much doubt,
the wheat jointworm, as Phillips and Poos have stated.

The species is a primary, solitary, external parasite upon the larva
of Harmolita within its cell and develops in the same manner within
the puparium of the hessian fly. According to Phillips and Poos,
there are two complete generations and sometimes a partial third
gencration per season upon the jointworm, in the latitude of Vir-
ginia, the first appearing early in June and the second early in July.
They state that normally no males occur in the first generation and
that females seem greatly to outnumber males in succeeding genera-
tions. Males are not rare, however, the National Museum collection
containing at least 18 males as compared with about 70 females.

The egg is deposited in the cell of Harmolita or in the puparium
of the hessian fly external to the host larva. Five larval 1instars
were observed and described by Phillips and Poos. The winter 1s
passed as a full-grown larva.

DISTRIBUTION

This parasite probably occurs throughout most of the Whgat-g;gw(i
ing region of the United States. Specimens have been identi ed
from the following States: New York, Pennsylvania, Maryland,
District of Columbia, Virginia, North Cgro!ma, Alabama, Tennessec(ﬁl,
Kentucky, Ohio, Indiana, Michigan, Tllinois, Missouri, Kansas, an
Oregon. No specimens have been seen from Canada, but it 1s r&(})t
unlikely that the species occurs there, since it is common 11n ?:
Great Lakes region of the United States. It is apparently no

present in California,
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IMPORTANCE

Although Ditropinotus aureoviridis is said by Phillips to be one of
the most important parasites of the wheat jointworm, it cannot be
ranked as of much importance as a parasite of the hessian fly. Hill
and Smith record an average annual parasitization by it of approxi-
mately 1 percent of the spring generation of the fly in Virginia,
Maryland, and Pennsylvania. In only 2 out of the 10 years covered
by their investigations did it appear at all as a parasite of the fly in
the region covered.

PSEUDERIMERUS MAYETIOLAE Gahan
(Fig. 7)

Pscuderimerus mayeticlae Gahan, U.S. Natl. Mus. Proc. 55: 125, fig. 2, 1920;
I'ackard, U.S. Dept. Agr. Tech. Bul. 81: 14, 1928,

DESCRIPTION

Pseuderimerus mayetiolae is more closely related to Ditropinotus
aureoviridis Crawford than to any of the other parasites of the hes-
sian fly, but it is readily distingmshed from that species by its more
slender and diffcrently shaped funicle joints, the shorter ovipositor
sheaths, the single spur on the hind tibiae, the nonserrated lower
margin of hind femora, the much finer and shallower sculpture, and
its distinctly different coloration.

Female—Length 1.5 to 2 mm. Head viewed from above transverse, a little
over twice as broad as thlek antero-posterioriy, finely and nearly uniformly re-
ticulate-punctate ; ocellocular line equal to a little more than half the post-
ocellar line, a little longer than the dlameter of an ocellus ; temples receding,
about equal to half the wldth of eyes; occiput slightly concave; antennal
serobe moderately deep, extending to the front ocellus, its lateral margins
rounded ; malar spaee equal to a llttle more than one fourth the eye helght;
eyes ovate, distinctly pilose; both mandibles 3-toothed, the inner tooth short
and broadly rounded at apex; labial palpi 3-jointed, short, the apical joint not
quite twice as long as broad; maxillary palpi 4-jointed, the first 3 joints short
and subequal, the apleal joint as long as the othier 8 combined. Antennae 1ln-
serted below the mlddle of head, about on a line with the lower extremities of
the eyes, 13-jointed, clavate; scape slender, cylindrical; pedicel rather slender,
nearly as long as 5 following joints ecombined ; third joint a true ring joint,
the fourth and fifth antennal jolnts very slightly broader than the ring and
no longer; sixth, seventh, and eighth each broader than long and suceessively
inereasing slightly in both length and breadth ; ninth and tenth joluts subequal,
subquadrate, and a llttle broader than the preceding joints; club 3-jointed,
distlnctly broader than the funicle, about equal in length to the 4 preceding
funicle joints, the apical joint terminating in a very ghort process. Thorax
sculptured lke the head; prothorax conleal, broader than long, mesoscutum
broader than long, the parapsidal grooves complete and distlnet; scutelluin
nearly as long as mesoscutum, and nearly flat, with a delicate marginal carina
apieally; axlllae broadly separated; propodeum short, without lateral folds
or spiracular sulci and without a distinct median carina, its sculpture like
that of mesoscutum but usually a little stronger. Anterior and posterior
femora somewhat enlarged, the latter not serrated beneath ; hind tibiae stralght,
with a single short apical spur. Wings fully developed, reacliing to tlie apex
of abdomen, a little more than twice as long as hroad (25:55), bare basally,
fineiy ciliated from base of marginal vein to apex of wing except that an-
teriorly the bare area is extended beneath the marginal vein; stigmal and post-
marginal veins subequal, the marginal about twice as long as postmarginal.
Abdomen about as long as head and thorax, slightly conic-ovate, finely reticu-
lately seulptured, slightly flattened dorsally, the first two or three tergites
weakly emarginate medially at apex; ovipositor exserted approximately one
fourth the length of abdomen. HHead and thorax very dark aeneous, or black
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with a faint aeneous cast; abdomen black with g slight m,
lights; antennae black, the apex of club usually brownish ; legs, except coxae,
reddish yellow; wings hyaline, with a faipt prownish stain bencath marginal
veln, the venatlon brownish testaceous; ovipositor sheaths black,

Male—Length 1.5 mm. Like the female cxcept as follows: P
a little broader and less recedlng, eyes and ocelli smaller, ocello

etallic cast In some

osterior orbits
cular line and

; B, antennd of female;
— etiolae Gahan: A, Adult female; B,
e mgf/ antenna of male. A, X 32.

i lame-
Postocellar lines nearly equal, the latter four or five tlmelslisj(l)(i):lltgs ass;n tz?l(leeg -y
ter of an ocellus; the antennae a little shqrter, with flun c o T auib Sk
In the female but of about the same relative propqrt Oltl)S, Al pa b L
a little more dlstlnctly set off from the prgcedx}r}xg grgins black’; oL v
elliptlcal, largely yellowlsh above and below with the m
toxae usually yellowlsh like the rest of legs.

i 1 i i Museum collection in-
Described from 111 specimens in the National ] .
Clusievg of the type seriez, all of which were reared from the hessian fly
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REVIEW OF LITERATURE

Spccimens reared by C. M. Packard from puparia of the hessian fly
at Altamont, Calif., in 1917, formed the basis for the description by
the writer, in 1919, of Pseuderimerus mayetiolae. Both the genus
and the species were found to be new to science. Subsequently Pack-
ard reared many additional specimens of the species. In 1928 he
published a bulf;tin dealing with, the host insect in California, in
which he made brief reference to this and other parasites.

TIOSTS AND LIFE HISTORY

So far as known this species has been reared from Phytophaga
destructor only. Since it is not known to occur in other parts of the
world, it may be assumed to be a native of the Pacific coast region,
and as such it must have had some other host before the advent of the
hessian fly into that region. Doubtless it will eventually be found
to attack some native insect enemy of a native grass.

It is believed to be a solitary, primary parasite feeding externally
upon the larva or pupa within the puparium and emerging as an
adult from the fly puparium.

DISTRIBUTION

The only specimens of this species thus far seen have come from
the following localities in California: Altamont, Birds Landing,
Concord, Rio Vista, Benicia, Vallejo, Tres Pinos, and Cordelia. It

apparently does not occur in Oregon or Washington.

IMPORTANCE

According to Packard, Pseuderimerus mayetiolae is by far the
most important parasite of the hessian fly in California, being more
widely distributed throughout the fly-infested area in that State and
generally more numerous than any of the other parasites.

PSEUDERIMERUS FEMORATUS, new species

Pseuderimerus femoratus is very similar to P. mayetiolae but differs
especially by having a longer ovipositor, a less strongly sculptured
propodeum, and all the femora concolorous -with the thorax. The fol-
lowing description should serve to distinguish it from mayetiolae.

Female—~—Length 1.8 mm, Scutellum a little shorter than mesoscutum, ap-
parently a little more convex and appearing distinctly a little longer than broad ;
propodeum weakly reticulated, shinlng, nearly smooth, dlstinetly less strongly
sculptured than In mayetiolae, without trace of median carina or lateral folds;
anterior and posterior femora very slightly thickened ; first and second tergltes
weakly emarginate aplealiy ; third and followlng apparently wlthout emargina-
tion; ovlpositor exserted fully one third the length of abdomen. Retlculate
sculpture of mesoscutum and scutellum slmilar to that of mayetiolae but appar-
ently not quite so strong. Color nearly black wilth a distlnet tinge of greenlsh
on head and thorax, not at all bronzy; wings completely hyaline; venation
brown: ali coxae and the femora, except at apices, concoiorous with thorax;
trochanters, aplces of femora, all tlbiae, and all tarsl yellow, the aplcal jolnt of
hind tarsus blackish. In all other respects agreeing with the deseription of
mayetiolae.

Male—Unknown.

Type loeality—Altamont, Calif.

Type.—Cataiog no. 44836, U.S, National Museum,

e — e ——
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Described from a single female specimen reared May 18, 191
Phytophaga destructor by C. M. Packard, and rgcorzied 'Zi’rlfrglﬁ
Bureau of Entomology under Webster no. 13346, Martinez no. 1750

The species is lgnown only from the unique female which formé
the type, and nothing is known of its life history or distribution.

PSEUDERIMERUS SEMIFLAVUS, new species

Pscuderimerus semiflavus is very similar structurally to P. femo-
ratus but quite different in color. It differs from mayetiolae in the
smoother propodeum and more convex scutellum as well as markedly
in color.

FPemale—Length 2 mm. Mesoscutum a little longer than scutellum: scutel-
ium not flat but convex; propodeum nearly smooth, weakly reticulated, the
sculpture distinctly weaker than that of scutelium; front femur a little, the
posterior pair hardly at all, thickened; first to third tergites apparentiy weakly
emarginate -mediaily ; ovipositor exserted about one third the length of abdomen.
Head black with a slight aeneous cast, a little more distinctly aeneous on frons
and face than above; scape and pedicel black, fiagellum brownish black, apex
of club paler; thorax purplish black; coxae concoiorous with thorax; front
femora black, except at apices; all trochanters, apical third of front femora,
median and posterior femora entirely, all tibiae, and all tarsi pale yellowish;
tarsal ciaws biackish ; wings entirely hyaline; venation pale yeliowish: abdomen
pale yeilow, the lateral margins of tergites 1 to 4 narrowly and a broad median
stripe on venter black; ovipositor sheaths black. Otherwise agreeing with the
foregoing description of P. mayetiolae. Mandibles not seen.

Male—~—Unknown.

Type locality—Birds Landing, Calif.

Type—Catalog no. 44837, U.S. National Museum.

Described from a single female specimen said to have been dissected
from a puparium of Phytophaga destructor August 7, 1919, by M. C.
Lane and recorded under Webster no. 13346, Berkeley no. 191142.

No other specimens of this form have been seen and nothing can
be said of its life history or its habits except that they are probably
similar to those of P. mayetiolae.

Family EURYTOMIDAE
EURYTOMA PHOEBUS Girault

(Fig. 8)

Eurytoma phoebus Girault, U.S. Natl. Mus. Proc. 58: 204, 1921; Hill and
Smith, Jour. Agr. Research 36: 153, 1928,

DESCRIPTION

Eurytoma phoebus Girault may be distinguished from all other
known hessian fly parasites except the new species which follows by
the umbilicately punctate head and thorax,.the subquadrate prono-
tum, and the channeled propodeum. From the new species it difters
mainly by having the legs, except coxae, mostly dark reddish testa-
ceous instead of mostly black.

Female—~Length 2 to 3 mm. Head and dorsum of thorax with large, close,
unibilicate punctures and clothed with fine silvery nairs: head transverse, about
twice as broad as thick antero-posteriorly, a little broader than thorax; ocelli
in a low triangle, the oceilocular line very siightly longer than the giiameter of
an oceilus ; eyes short oval, neariy round, bare; malar space only a little shorter
than the eye leight; antennal scrobe deep, a llttl.e narrower than the spacﬁ
between it and the eye margin, its sides perpendicular; face with a smoot

6685°-—33——3
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median ridge running from near base of antenna to ciypeus; ciypeus smooth,
depressed at apicai middle. Antennae inserted near middle of head, mearly
on a iine with lower extremities of eyes, 11-jointed, weakly clavate; scape
subcylindrical, narrowed a little apically, extending a iittle above front ocel-
lus; pedicel not twice as long as thick, distinetiy shorter than first funicle
joint ; the single ring joint small and transverse; first funicie joint about two

FIGURE 8.—Eurytomae phoebus Girault: A, Adult female; B, antenna of male; (, antenna
of female, A, X 23.

and one half times as long as thick, longer than any of the other funicle joints,
a little narrower at base than at apex; second and third joints subequai
and each very slightiy shorter than first; fourth a littie shorter than third and a
jittie longer than fifth, which is about one and onc half times as long as
thick; club distinctly 3-jolnted, longer than two preceding funicie joints com-
blned, the first joint as broad as long and aimost as distinctiy set off as the
funicie joints, second and third joints each subequai in length to the first and
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closely 1joineifl; funicle angi club clothed with moderatel
some elongate sensoria which are most numeroy i
tum large, not twice as broad as long, subquadl'ate,s\v(;;:lht;1 :hglﬂbnggi(n;%teg?{l ?.'
mesoscutum abogt as long as pronotum without the neck, about twice as brlz);l(i
as long; parapsidal grooves complete; scutellum convex, g little lon«rél. th;m
mesoscutum and with exactly similar sculpture: axillac l:;roadly separated

3 A ’ s and
sculptured like scutellum; Dropodeum strongiy declivous rugoseiy punctate
longitudinally depressed medially and with a narrow, indisi,:inctlyAmal,;;ncd adtll
weakly foveolated median longitudinal groove at the bottom of the depression :
metapleura sculptured like propodeum ; mesopleura more fineiy punctaté kwitﬁ
the meseplmeron more or less longitudinally aciculated above. Hind coxae
finely and closely punctate; hind tlbiae with two spurs. Wings wei] de-
veloped; fore wings extending to apex of abdomen, only g little more than
twice as long as broad; costal cell ciliated on the ventral side, the cllia densest
near the anterior margin; basai ceij distinetly outlined by rows of halrs re-
presenting the obsolete median and basal veins, the disk of thls cell with a
few scattered but conspicuous hairs; the area behind the median veln bare and
another area just distad of the basal vein nearly bare; rest of the wing evenly
clliated; marginal cilia very short; marginal vein one third as long as sub-
marginal, one and one third times: postmarginal; stigmal vein about half as
long as marginal; submarginal vein with many erect bristics, about 14 to 17
in number. Abdomen about as long as thorax, ovate, somewhat compressed
from the sides, shortly petlolate; petiole rugose, much broader than long, at-
tached at the lower margin of abdomen; first to third tergites (not counting
betiole) bare, polished dorsally, the second and third weakly reticulated later-
ally, the first mostly declivous, second and third subequal, the third attainlng
about the middie of abdomen; fourth tergite dorsally about as long as second
and third together, practically smooth and bare, laterally longer and more or
less distinctly reticulated; tergltes beyond the fourth short, finely reticulated
and hairy dorsally as well as latcrally; aplces of ovipositor sbeaths shortly
exserted. Color dull black; scape, except apically above, ring joint, mandibles,
and ail legs except their coxae, reddish testaceous; wings hyaline, venation tes-
taceous; aplces of ovipositor sheaths yellowish; vestiture of body mostly
slivery white in some lights.

Male—Length 1.6 to 2.3 mm. Antennae 10-jointed, longer than in female;
scape slightly thickened, thlckest a llttle beyond mlddle; pedlcel longer than
broad; one small ring joint; funicie 5-jointed, the joints each abruptly nar-
rowed at apex into a distinct neck to which the followlng joint is attached;
first funicle joint the longest, 214 to 3 times the length of pedicel, the tbickened
portion clothed with long hairs which do not appear to be arranged in whorls;
second to fifth funicle joints successively decreasing a little in length, each
with two distinct whoris of long hairs, the fifth joint about two thirds as long
as the first; club about equal to scape in length, no thicker than the funicle,
consisting of two distinct joints which are not separated by a peduncle, each
Joint clothed with halrs which are slightly shorter than those on funicle jolnts;
funicle joints each with about four elongate sensorla, tbe club joints apparently
with slx each. Abdomen shorter than thorax ; petiole long, extending a little
beyond the aplces of hind coxae, finely punctate; segments beyond petiole
smooth ; first tergite (not counting petiole) mostly declivous; second only
about haif as long as third, which is the longest tergite; fourth iess than one
third the length of third; following tergites rctracted Into the fourth. Other
characters, including color, as in the female except that the scape is mostly
black and the median and the hind femora are more or less blacklsh with
their bases and aplces testaceous.

Described from 12 specimens (9 females and 3 males) including
the types. The 2 female specimens, which constitute the type series
of this species, are considerably larger than any of the other speci-
mens here considered to belong to it, but in other respects they seem
to agree perfectly.

y long hairs and with

REVIEW OF LITERATURE

Burytoma phoebus was described by Girault from two female
specimens reared by C. N. Ainslie. The only other mention of the
species in literature appears to be one by Hill and Smith, who in-
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cluded it, without comment, in a tabular arrangement of collection
data showing thc relative values of the various parasites on the
spring generation of the hessian fly in the region of Pennsylvania,
Maryland, and Virginia.

HOSTS AND LIFE HISTORY

This species is probably normally parasitic upon jointworms in-
festing wild grasses. The type specimens, according to thec original
notes by C. N. Ainslie, were reared from galls on Elymus canadensis,
and a species of Harmolita is said to have been reared from the same
material. One specimen in the National Museum collection is said
to have been reared from a gall of Harmolita tritici (Fitch?l by T. R.
Chamberlin, another is said by the same collector to have been
reared from Elymus, while two others were reared by E. G. Kelly
from Harmolita galls on Elymus. The following specimens have
been rearcd from puparia 0f the hessian fly: 2 males by P. R. Myers
at Carlisle, Pa., 1 female by C. C. Hill and H. D. Smith at Palmyra,
Pa., 2 females by S. E. Keen at Forest Grove, Oreg., and 1 male by
M. M. Recher at Molalla, Oreg.

Myer’s manuscript states that examination of the hessian-fly
puparia from which this species emerged indicated that it developed
as a primary, external, solitary parasite of the fly larvae. Nothing
further can be said of its biology.

DISTRIBUTION

Eurytoma phoebus appears to be widely distributed, specimens
having been taken at Carlisle and Palmyra, Pa.; Elk Point, S.Dak.;
Wellington, Kans.; and Forest Grove and Molalla, Oreg.

IMPORTANCE

This species is of no importance as a parasite of the hessian fly,
only six specimens having been reared from the many thousands of
fly puparia collected in connection with the extensive investigations
of fly parasites by the Bureau of Entomology in recent years.

EURYTOMA ATRIPES, new species

Ewrytoma atripes differs structurally from the preceding species,
E. phoebus, only by having the antennae shorter, the first unicle
joint in the female being very little longer than the pedicel, and none
of the funicle joints more than one and one half times as long as
thick. Typical specimens may be separated from phoebus at once,
however, by the differently colored legs, which in phoebus are all
testaceous except the coxae, while in this supposedly new form they
are mostly black. The new species is also extremely similar to £.
bolters var. parva Phillips, from which it can be separated only by
its smaller size and the shorter funicle joints.

Female—Length 1.8 to 25 mm. Agrees with the description of E. phoebus
except in the following particulars: First funicle joint about one and one half
times as long as broad, only a little longer than the pedicel; gecond, third, and
fourth funicle joints subequal, each very stightly longer than broad and only
a little shorter than the first joint; fifth funicle joint about as broad as long;
club similar to that of phoebus but with the basal joint a little less distinetly
separated from the other two. Propodeum gimilar to that of phoebus, but
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with the median impression apparently not quite so dee
usually not margined lateraliy. Color dull black
antenna black, occasionaily a iittie testaceous at
pale ; mandibies brownish testaceous; all coxae, all femora except apleaily, and
usually all tibiae blackish, the trochanters, knees, aplces of all tibiae narrowly,
and ali tarsi testaceous, anterior femora and tibiae sometimes mostiy testa-
ceous ; wings hyaline, venation brownish testaceous; ovipositor sheaths usualiy
blackish ; vestiture as in phocbus, but apparently a little less conspicuous,

Male.—Length 1.25 to 1.8 mm. Slimilar to the male of phoebus in every way,
except that the legs are darker as in the female and the funicle jolnts appear
to have the peduncies siightly longer, the thickened portions of the Jjoints
being not much longer than the peduncles in some specimens,

Type locality—Carlisle, Pa.

Type—Catalog no. 44838, U.S. National Museum,

Described from 26 specimens as follows: Type female reared at
Carlisle, Pa., from hessian-fly uparium, August 5, 1917, by P. R.
Myers; allotype reared from the same host February 1, 1920, at
Muncy, Pa., by Myers; 1 female paratype reared at Carlisle, Pa., by
Myers, July 31, 1917; 1 male paratype reared at Montoursville, Pa.,
by Myers, § uly 28, 1915; 1 female, Jersey Shore, Pa., reared August
3, 1932, by J. S. Pinckney; 1 female reared June 14, 1916, at Wil-
Lamsport, Md., by Myers; 1 male, Albion, N.Y., reared by W. R.
McConnell, Septcmber 20, 1918; 1 female, Hardin County, Ohio,
reared by W. H. Larrimer; 1 female, Knoxville, Tenn., rcared by
G. G. Ainslie; 4 males and 4 females, Vancouver, Wash., reared by
G. 1. Reeves and M. W. Recves in August 1911; 1 male, Kelso, Wash.,
reared April 30, 1920, by M. M. Reeher; 1 female reared in Sep-
tember 1923, 1 female rearcd May 22, 1 male in June, and 1 male in
- July 1924 at Forest Grove, Oreg., by S. E. Keen; 1 female, Forest
Grove, Oreg., August 25, 1926, reared by M. M. Reeher; 1 female
reared from wheat stubble at Forest Grove, Oreg., by Recher, sep-
tember 15, 1919; 1 male swept from wheat at Hagerstown, Md., by
W. R. McConnell; and 1 male swept from wheat at Pine Grove
Furnace, Pa., May 28, 1923, by Myers. All the above-mentioned
specimens, excepting the last thrce, were from the hessian fly. One
other female paratype was reared by C. N. Ainslie at Bottineau,
N.Dak., August 23, 1928, from Cephus cinctus Nort. S T

Although treated here as a new species, it must be adr.niltte ) a

this parasite cannot be scparated very satisfactorily either from
Eurytoma phoebus Girault or from the so-called Z'. bolteri var. paﬂrvg
Phillips. The antennal differences mentioned are very shgh(g an1
may possibly be merely the concomitant of small and poorly .e\ﬁ -
oped individuals. The color of the legs is known to be VﬂI‘lﬁ teo,
but specimens at hand do not show a variation wide enoug ;
bridge the gap between typical phoebus and typical s‘pemixtlense(l)
atri On the other hand, the leg color of afripes is extremely
a4 (i i n the antennae will
similar to that of parve, and if the differences 1 Preipin
not hold, then it will be practically impossible to li ng T
present fzorm from parva except by its smaller size. fcc(_)é‘s 1 b
Phillips ® the normal mode of development for pmf"v% 1S7" 001‘7 z‘lta }trm'tz' s
larva to attack and consume the young larva of . at }ZZ il
in its cell and then to complete its devel?pmﬁgto%natﬁpes s <
BRI [ 1oecing angpytlie pladli sany Spemms it is therefore certain
to emerge from puparia of the hessian fly, an

D and the central groove
s Scape as well as rest of
base, the ring joint usuaily

8 Phillips, Jour. Agr. Research 84: 743-758, 1927.
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that their development differs from that normal for parva. In the
fly puparium they could have no opportunity to feed on plant sap
and hence must develop entirely as animal feeders. Experiment