To include this new genus therefore in the key to the Nematine genera
in Benson (1958) the second half of couplet 15 should be altered to run on
ta another couplet 15a to read as follows:

154(15) Sawsheath in lateral view at least slightly emarginate below the apex, often tumid
with an apical thorn, and always shorter than a hind femur (figs. 613-618). 4th
hind tarsal segment shorter dorsally than apically. Inner anterior tibial spur often
enlarged so that it is more than half as long as basitarsus, Larvae with elongate
cerci and feeding in rolled leaves or rolled leaf-edges of Salix. 10 British species.
Type species: Nematus leucapsis Tischbein ............ PHYLLOCOLPA gen. nov.

— Sawsheath in lateral view evenly rounded below the apex and sometimes longer
than hind femur (figs. 619-621). 4th hind tarsal segment at least as long dorsally
as apically. Inner anterior tibial spur not more than half as long as basitarsus.
Larvae with reduced or obsolescent cerci and feeding in leaf-galls on Salix. 12
British species. ..o PONTANIA O. Costa

Partion of hind tarsus to show jrd, 4th, and sth tarsal segmeuts, and claws in Phyllocolpa
leucapsis (fig. 1.) and Pontania viminalis (fig. 2).

The world species listed in section A of Pontaniu in Benson 1960 (p. 380},
belong to this new genus. The British species are:
piliserru (Thomson), scotuspis (Forster), puella (Thomson), lencosticta
(Hartig), excavata (Marlatt) (=destricta MacGillivray), leucapsis (Tisch-
bein), purpureae (Cameron}, acutiserra (Lindyvist), anglica (Cameron), and
coriacea {Benson).
The speceies listed in sections B, C, D and E in the same paper belong to
Pontania in'the restricied sense. '

FFnura and most other Nematine gencra have the longer 4th hind tarsal
segment, as in Pontania, hut the following gencera have the segment short
as in Phyllocolpa: Cladius, Priophorus, Trichiocampus, Mesoneura, Caulo-
cumpus  (acericaulis  MacGillivray, but not necopinus Zhelochovstev),
Craterocerus, Plulycampus, Stauronematus and Croesus. \s many of the
species in these genera oviposit in leaf-petioles or leal-margins 1t seems
highly propable that the short gth tarsal segment is in some way correlated
with the position taken up by the female in ovipositing, This now needs
observing carefully.
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BRITISH DIPTERA ASSOCIATED WITH FUNGI. 1II. FLIES OF ALL FAMILIES
REARED FROM ABOUT 150 SPECIES OF FUNGI

BY PROF. P. A. BUXTON, C.M.G., F.R.8.%

INTRODUCTION

ln the autumn of 1950 1 felt the need to refresh myself by making an
excursion into some unfamiliar side of British entomology. 1 searched for a
subjec: which would require field work and which appeared to be neglected,
and decided to investigate the Diptera associated with fungi in Britain.

It was evident that the first requirement was a general survey, wide
rather than deep, ol flies which might be reared from a wide range of
different types of fungi. 1 have, therelore, made colleciions of a consider-
able number of {ungi of many different families: 1 here record almost all
Diptera that have been rcared from material collected, mainly near Ger-
rards Cross, Bucks., or Tonbridge, Kent, from the autumn of 1950 to the
end of December 1953.

The enquiry has been limited to the ‘larger fungi' (¢f. Ramsbottom,
1951). | have not inves:gated the microscopic fungi, moulds and rusts;
they possess a considerable fauna af Cecidomyidae (of. Anderson, 1936),
but there is no evidence that they are fed upon or used by other Diptera.
In the period under review I made 347 collections of 134 species of fungi:
196 of the collections (44 per cent.) produced Diptera. The Myxomycetes or
Mycetozoa, are excluded. \Vhat little is known of them as food organisms
of Dipera is given by mysell (Buxton, 1954) or Perris (183g).

TaBLE 1.—The facts are classified on a mycological basis. The tabie shows for each group of fungi,
the number of species from which collections were made, and the number of collections (and percent
ages) in which Diptera were found; in certain cases larvae only were scer, and the species of Diptera

not identified. Abbreviated from Appendix.

Fungi, no. Colle.nons
Group of fungi of species Number with larvae % with larv ac

Pyrenomycetes [ 27 ~ 26
Discomycetes 6 17 [ —
Tremellales s 34 13 38
Thelephoraceae 11 36 G 25
Clavariaceae 7 10 N 20
Polyporaceae 23 109 = 46
Boletaceae 3 12 [ —_
Agaricaceae 82 187 g3 52
Gasteromycetes 4 12 2 —
Imperfecti 3 3 IS —

Total 154 447 19€ 44

Most records ol insccts reared from fungi relate to Agaricaceae znd
Polyporaceae and I, therefore, made an attempt 10 sample other groups,
collecting such fungi as Hypoxvlon, Cualocera, Dacrymyces and smaller
Agarics, all common, but apparently never examined by l‘l"'.IOmOIOg{E‘IS.
Having had a fungus identified 1 made an attemp: Lo collect it repeatec.y,
feeling that it is more profitable to give much attention to ore species ol
fungus, preferably a common one, than to spread one’s efforts more wid=ly.
If a fungus produced no Diptera or only a very limited number of species. I
made 2 point of collecting it repeatedly, feeling that negative evidence is
important, but must be firmly established. On the other hand ! have never
been selective in picking out individual fruiting bodies containing larvae.
It is not my primary purposc to make a collection oI Diptera, but to Zis-
cover the relation between Diptera and fungi.

*Deerascd December 13th, 1035,
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The Insects

The present paper records, without selection, almost all the Diptera
reared from the fungi listed in the appendix and in Table 1. A small number
of Cecidomyidae have not been examined, though some of the material was
dealt with by Buxton and Barnes (1933). It has been impossible to secure
identifications of the Sciarinae, all of which appear to be referable to
Bradysia ; this is regrettable for many species feed in fungi and inhabit or
attack a singularly wide range of these plants: indeed there are certain
fungi from which I have reared Sciarines (Bradysia), but no other Diptera
{Table 3). It cannot be assumed that the larvac of the species reared all
feed upon fungus, as many of them are predatory. In a general survey the
iirst thing to determine is which insect is associated with which fungus or,
cqually important, which fungi are not used by insecis of certain families.
\WVhen those points have become clearer one can more easily study the num-
crous biological questions which arise: for instance, specificity of fly to
fungus, succession of specics in the fruiting body as it matures and decays,
predatory habits of larvae and identification of carly stages.

TaBLE 2.—Showing the number of species of flies, by families, reared by myselfin 1950-1953 from
the fungi listed in the Appendix and in Table 1I: also number of other species recorded by other
authors as reared from fungiin Britain. Records of species from the Continent of Europe, and from
America (even if referred to in the text) are not included: certain families are included (e.g. Psychod-
1dae) because members have been bred fromn fungi, though not in Britain.

No. of species

Other British species recorded
reared by myself

from fungi in this paper

Tipulidae 4(2)
Trichoceridae

Psychodidae

Chironomidae

Ceratopogonidae

Cecidomyidae

Mycetophilidae 3
Scatopsidae
Anisopodidae
Empididae
Dolichopodidae
Scenopinidae
Phoridae
Platypezidae
Syrphidac
Otitidae
Dryomyzidae
Sapromyzidae
Drosophilidae
Sepsidae
Asteidae
Borhoridae
Heloinyzidace
Muscidae 14 (1)

-
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Total 98 (s)
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An attempt bas been made 1o review what has been published by others,
but there my arrangement is not consistent. For instance, it is possible to
bring together what has been recorded about Tipulidae or Drosophilidae
associated with fungi as the species appear to be few and specialised: a
review of that type appears under the family, hefore my own observations.
On the other hand it is impossible to make such a general review for fungi-
colous Muscidae, as so hitle is on record. As to the Mycetophilidae, it
scems better to give a brief account, limited to the species which I have
reared myself.

|
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I have submitted at least one sample of every fungus to Dr. R. W, G.
Dennis, or his colleague Mr. D. Reid, mycologists in the Herbarium, Royval
Botanic Gurdens, Kew. Material of every species of Diptera has been sub-
mitted to Dr. F. van Emden, Messrs. R. L. Coe. P. Freeman, or H. Old-
rovd, in the British Museum (Nat. Hist.), except in a few instances ack-
nowledged below. Thanks to all these genilemen, the systematic basis of
this paper is sound. \Without their continual help, frequently sought, it
would have been impossible for me to make any progress at all. Specimens
of many of the Diptera have been placed in the Brizish Museum (Nat. Hist.).

TaBLE 3.—Showing a selection of the fungi from which few or no Diptera have been reared. All
material is from Gerrards Cross. The month quoted is the one in which the material was collected.

Month of No. of
Fungus species collection Dig :era found collections
PYRENOMYCETES
Xylaria hypoxylon Sept. Mycetophil:d larvae 1
" " Oct. Dec. Nil. 3
Xylaria polymorpha July Bradysia sp. 1
" " Aug. . . Bradysia and Eudactylocl=dius
icrerica 1
" ' June-Nov. Nil. 7
TREMELLALES
Auricularia auricula-judae Aug. Camptodiple :is auriculariae 1
Au C. auriculariae and
" " 8 Helomyza v zriegata 1
" " Aug. Oct. ¢. auricularige and maggots 3
" » Various Nil. 6
Auricularia mesenterica Feb. May Bradysia spg. 2
" " Various Nil. 3
Calocera cornea Oct. Nov. Trichonta vernalis 1
” " Nov. Dec. Yellow Mycetophilid lazvae 3
” ”» Nov. Nil. 1
Calocera viscosa Sept. Phronia sinuzia, Bradysia and
Cecidom-wids 1
" " July-Dec. Nil 6
THELEPHORACEAE
Stereum hirsutum Dec. Mycomyia m.zginata 1
" " Oct-Dec.. Nil. s
Stereum purpureutts Dec. Mycetophila luctuosa and
ocellus; Lestremia 1
" " Feb. Metriocnemius atratulus 1
“ " Nov. Mycomyia m.arginata 1
" " Nov.-Dec. Nil. 2
Stereumn gausapatum Various Nil. 4
Corticisn laeve Nov. Mycetophila ocellus 1
" " Dec. Jan. il. 5
CLAVARIACEAE
Clavaria vermicularis Sept. Trichocera hurmalis
{one speczmen) 1
Clavaria inaequalis Oct. Tephrochlarsys tarsalis
{one spec.men) 1
Clavaria spp. (sce Appeudix) Various Nil. 8
POLYPORACEAE
Polyporus bewlinus Various Nil. 6
Polyporus adustis May Mycetophila :rinotata,
Ditomyia “asciata 1
. " Nov. Mycetophila rinotata 1
" " Dec. Cecidomyizze 1
Nov.-Dec. Nil. s
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TABLE 3 (contd.)
Month of No. of
Fungus species collection Diptera found collections
Fomes ulmarius Feb. May Ditomyia fasciata 2
| " June Ditomyia fasciata and
’ Bradysia sp. 1
. " Juue Cecidomyidae 1
N " June-Oct. Nil. 5
Polystictus versicolor Nov. Ditomyia fasciata 1
. " May Pupa, Nematocera 1
N " June-Dec. Nil. 7
Trametes confragosi Nov. Sciophila hirta and
Cecidomyidae 1
" " Sept. Sciophila buxtoni 1
" " Sept. Nov. Nil. 2
AGARICACEAE
Marasmius oreades Sept. Oct. Rhymosia domestica 2
" " Oct. Mycetophilid larvae I
" " Aug.-Oct. Nil. 4
Mycena flavo-alba Dec. Single larvae Mycetophilid I
" ” Oct.-Nov. Nil. 4
Omphalia fibula swartzii Sept. Muscid larva 1
" " . Oct.-Dec. Nil. 3
Galerina graminea Oct. Nov. Nil. 3
Galerina clavata Nov.-Dec. Mycetophilid larvae 2
" " Oct.-Dec. Nil. 2
Psathyrella pygmaea {(consimilis) June-Aug. Drosophila phalerata I
” ” » July Mycetophilid larvae r
” " " June-Aug. Nil. 3
Schizophyllum commune Dec. Jan. Nil. 3
*Ozonium’ of Coprinus May Helomyza variegata (several) 1
" wooom June Limosina sp. I
" woon Various Nil 1s
GASTEROMYCETES
Lycoperdon pyriforme Aug. Helomyza bicolor
Tephrochlamys tarsalis
Platypeza modesta and
Sfasciata 1
" " Sept.-Nov. Nil. 7
METHODS

In the field, material of one fungus species (relerred to as one ‘collee-
tion’) is placed immediately in a closed metal box or a polythene bag, so as
to avoid the possibility of contamination.

The samples of fungus are placed in wide-mouthed glass vessels of
appropriate size on a layer of slightly moist sawdust. Experience shows
how much sawdust will be necessary; during decomposition some of the
soft Boletus, Russula, etc., produce much water. But it is essential to
moisien the sawdust at the beginning because some larvae soon require a
moist envirouinent in which to pupate. The mouth of the container is closed
with muslin and adhesive plaster, or with a rubber stopper pierced by a
large hole closed with fine wire gauze. Stoppers with a diameter of one
inch and 34 inch are obtainable from Messrs. Gallenkamp.

This breeding mecthod has the advantage of simplicity and certainly
produces a considerable variety of flies. But the fungi are under unnatural
conditions, the fruiting body having been cut off from the mycelium. This
is likely to be of particular importance with rapidly growing organisms
such as most Agarics, or the softer species of Polyporus. \With those plants
the failure of nourisliment ~oming from the mycelium may quickly produce
conditions unsuitable for the larvac of cer.ain Diptera. For instance, if one
puts the rapidly growing fruiting body of Polyporus squamosus in a breed-
ing jar, verv large numbers of Mvcetophilid larvae will come out in 24-36
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hours, nearly all of which will starve and die, One cannot be satisfied that
the few individuals which came to maturity were of the same species as the
majority of larvae which died of starvation. The method may lead one to
think that a certain insect is common, whereas its larva is somewhat re-
sistant to starvation. Other species may be common, but seldom reared.

Each ‘collection’ is given a secrial number. If a number of Diptera
emerge they will all bear that number.

Reference is made below io Muscina assimilis of which the larva is pre-
datory. In the experience of Keilin (1917) this insect will lay its eggs in
breeding jars or deposit them in such a way that the small larva can force
an entrance. This has not happened in my experience, indeed | have only
bred the insect on one occasion,

TaBLE 4—Showing the groups of fungi from which certain flies have been reared. The flies all
exhibit a wide choice among the fungi.

] ¢ 2 g
] & © ot
g > 8" = 3 g 3 g £ 2
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§ § & 2 z 53 5 s B
2 2 5 5 2 2 2 z < 2.
Insect £ a £ F T & & £ & E
Limonia bifasciata + + - o+
Dicranomyia decem-notata +
Ula sylvatica + + ~
Chulicoides scoticus + + -
Mycomyia marginata + L +
Sciophila lutea + - + -
Sciophila hirta + + 1 =
Docosia gilvipes 4+ + -+ -
Mycetophila lineola + 4- -
Mycetophila ocellus 5- -+ + + -
Mycetophila luctuosa +- + _
Anisopus cinctus - -
Drosophila phalerata + 94 -
Drosophila transversa + -
Helomyzu variegata + + + 4 -
Helomyza bicolor {- + — -
Tephrochlamys tarsalis 4 a4 — L
Phaonia variegata 4- 4 -

How long should one keep a culture jar in order to be reasonably sure
that all Diptera have emerged? The question is of practical impor:ance
because it is burdensome to maintain an unnecessary number of jars and
observe them at frequent intervals. It is evident tha: what one collects in the
autumn must be kep: until the early part of the nex: summer as a minimum,
as may be shown by ihree examples. A collection of dmanita muscaria was
made on October 20th. In early December several Exechia spinuligera
emerged, followed at the end of December and in early Janvary by a num-
ber of Docosia gilvipes. No other fliecs emerged until Mav when [ reared
several Helomysa bicolor. Or again, from Boletus coliected in October
Cheilosia emerged from May to early August., To give another example, I
collected duricularia auricula-judue in November, 1951, and sent it :o H. I.
Barnes, who reared Camptodiplosis auriculariae irom Mav 18th to June
21st, and a single female on August 8th, 1952. He kept the material &
further twelve months, but no more specimens em=rged.

But it occasionally happens that the early stages of Diptera remain for «
longer period in one’s breeding jars. For instance, a collection of Armillaria
mellea was made on October 27th. Before the end of the vear adult Ula
sylvatica emerged, and a number of Mycetophilid lzrvae came out and died.
In March I bred also Helomyza bicolor and Teprrochlam:s tar:alis, ané



observed spiny Muscid larvae in the material. These were still present as
resting larvae in Sep:iember, that is to say eleven months after the date of
collection. To quote another example, a coliection of Russula ochroleuca
made in October, still contained small living puparia of a Muscid 14 months
later. Unfortunately both jars were neglected and nothing further emerged.

The writings of other authors illusirate the same point. For instance
Edwards (1923) collected larvae of Plutyura fusciatu feeding on moulds in
the early autumn. These remained as half-grown larvae through the winter,
pupating in June and becoming adult in July. The same author reared
Amiota alboguttata in July, 1936, from Daldinia concentrica collecied the
previous August,

My custom has been to keep what is collected in the autumn until the
following midsummer and that is certainly necessary. :As to fungi collected
in the summer, flies generally emerge soon, and | throw that material
away in the late autumn. In acting in this way it seems that living pupac or
even larvae are occasionally rejected: this procedurc does not give informa-
tion on all the species of Diptera that may have been present in the fungus.
I have made a practice of recording the date on which the material was
thrown away: that information may prove to be valuable when we have a
more complete knowledge.

In recording my results the notation ‘8/1’ means that eight collections
of a certain fungus were made, and that a certain species of insec: emerged
from one of them. ‘8, 1, several flies’ or ‘8/1, one only’ are self-explanatory.
Adopting that convention, it is casy to indicate that a single specimen has
been reared from one collection. Such records cannot rightly be omit:ed,
neither can one accept them, for they might be due to a single larva, wan-
dering about before pupation.

FUTURE DEVELOPMENTS

Turning to the future, we require to develop methods of trapping larvae
as they emigrate full-fed from the undisturbed fungus; we must do this
without separating the fruiting body from its mycelium in soil or tree trunk.
1 have made a few attempts, surrounding the base of a toadstool with a cuff
of plastic sheet or waxed paper and packing the space with moist sawdust.
The sawdust with larvae in it may be removed daily with a spoon and put
in a breeding jar. This method could be developed so as to reveal the suc-
cession of different species emerging from the food. The fungus requires
frequent attention, and must be close to one’s home, and protected from
birds, cows, boys, ctc. Developing this method one could also obtain single
larvace which might vield individual identificd adults. One would then have
critically identificd cast skins of early stages, which is certainly a requisite.
Most of the work pubtished, for instance on the larvae of Mycetophilidae, is
based on a general association: that is to sav the author has preserved and
studied larvae which he identifics by adults bred from the same material.
This may be safe in cerain cascs, e.g. with species of Bolitoplila which
generally occur in pure culture. But experience with mosquitoes, the carly
stages of which have been studied so intensively, shows that it is highly
desirable to have individual larval and pupal skins associzated with their
own reared adult.

There is certainly a nced for other methods of isolating single full-fed
larvae, and when this can be done a number of enquiries can be pursued. |
have had some success by offering small tufts of damp moss or {ragments
of cloth to Mycetophilid larvae emerging {rom a fungus in a breeding jar.
Some of the larvae will make their cocoons in the moss or fabric. Yet
another way of obtaining cocoons or pupac is to put the fungus in a picce
of muslin or calico and bury the whole in moist sawdust, which will absorh
excess water as the fungus decomposes. At a later date one can recover
pupae or cocoons from the inner side of the muslin. This is simpler than
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hunting for them through a mass of moist sawdust and rotten fungus.
Cocoons of Mycetophilids are very delicate, and there is a high mortality
among those which are handled. .

As to the future, there are many Mycetophilidae, including common
species, which have never been reared: the same applies to Dipiera of many
other families. If we are to find their food plants we should perhaps give less
attention to Agarics and Polypores, which have been rather extensively
studied by Edwards and by myself, and more to the Discomycetes, Pyreno-
mycetes and Gasteromycetes, and other groups too: it must, however, be
admitted that these groups have not yet yielded much. There is also the
possibility that some of these Diptera feed on groups of plants hardly vet
explored, for ins:ance on lichens (most suitable for a fungivore), or on
mosses and liverworts (sce Cheetham, 1920, who reared the Mycetophilid
Boletina inermis from one of the latter). The subterranean fungi, investi-
gated as food plants of Diptera by Dufour (1839. 1853) and by Laboulbéne
(1864) have been neglected for nearly a centurv: these fungi have been
recently monographed and discussed by Hawker (1934, 1933) and invite
attention. Fur:her, it is possible that many Mycetophilid larvae feed on
mycelia of a restricted range of -fungi, in soil, or in decomposing veget-
able matter. One might also refer to my own encouraging commencement
of work on Diptera feeding on Myxomycetes or Mycetozoa (Buxton 19354}:
it was shown that the common Mycetophila vitiipes and two species of
Platurocypta breed on particular species of Myxomycetes, but not on other
organisms, so it appears. Until recently | had supposed that no previous
author had recorded Myxomycetes as food-organisms of Diptera: Perris
(1839) has priority by more than a century, having described a Mycetophilid
from Lycogala epidendrum (miniata).

Our understanding of the biology of anyv insect is greatly increased if
it can be reared continuously in some type of container, Once that can be
done the insect becomes available for experimental study and there can be
no question of the identity of the carly stages. I have not been able to give
much attention to this important matter, but have made some attempts 1o
rear Diptera in ‘reconstituted fungi’; that is to sav, fungi of certain species
are taken, exposed to about 50° C. for several hours to ensure that they
ww:tam no living insects and then dried. When required one puts the
fungus in water for 24 hours and then in a breeding jar with moist sawdust.
It is an easy matter to rear Trichocera hiemalis and species of Sciara
this way, indeed the Sciara frequently maintain themselves for a number of
successive generations in decomposed fungus in a breeding jar. But there is
little value in maintaining a culture of either of these insects for Trichocera
is easy to culture, and by simpler methods: as 10 the Sciara, one wouid
find them of more interest if it were possible to identify them. On the other
hand 1 have repeatedly failed to obtain ecarly stazes of Mycetophilidae by
offering reconstituted fungi, though the adults will somezimes live for a
long time in a breeding jar. I have, for instance, had Rhymosia ferestralis
living for some 6 weeks in u jar in February and Marck and have scen
the adults running at dusk over the reconstitur=d fungi, agitating their
wings and probing the fungus with their abdom«ns, though I was never
able to find that they laid eggs. The small Tipul'd Ula sv>atica copulates
readily in a breeding jar, but I have never reared early stages. | have also
failed several times with Forcipomyia ciliata in soite of offering the adulss
syrup and various crushed insects and woodlice or: which it was hoped the-
might feed. ’

THE FUNGI
Most entomologists have little knowledge of fi:agi, and one could hardiy
be excused for failing to give a gencral introdu.-jon o these plants. Few

entomologists realise the very large number of Eritish species which mex
be included in the unscientitic term ‘larger fung?’. The majority of these
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are Basidiomycetes of which there are some 2,700 British species: but
other groups of fungi also include some large forms, so that the to-al
number of plants with which one might concern oneself is very great, even
if the microscopic forms are excluded.

1t is often said that the fungi arc dificult to identify. This is partly be-
cause, in many, the naked-eye characters such as colour, shape and size
are extremely variable ; also because the mature organisms, and this applies
particularly to the Agaricaceae, are soft and apt to decompose rapidly.
There is moreover no effective way of preserving them, so that much of
the material on which the svstematic myvcologist works consists of water-
colour sketches or notes made from fresh material: the material which he
receives is often decomposed. Microscopic characters are helpful, in some
groups of fungi, where there are simple precise differences between species
in such matters as the size and shape and other characters of spores. But
there are not, generally speaking, a great number of different microscopic
characters, and there are large genera among the Agaricaceae within which
the spore characters are not very helpful.

There has been a tendency for the early authors to use the naked-eve
characters and later workers the microscopic ones. This has resulted not
only in changes in nomenclature, but in completely fresh systems of classi-
fication. Particularly in the Agarics, the genera which may be defined under
the two systems are not consistent with one another. Entomologists, in-
deed, are familiar with changes in synonymy and the difficulties that result
from them in their own science. They will readily understand that the
mycologist is confronted with still greater difficulties.

Some of these difficulties and changes in synonymy concern us directly.
Several early entomological authors refer to fungus growing on the trunks
of trees as ‘Boletus’. No species of Boletus in the modern sense of the word
has that habit ; but Boletus was used until the early part of the nineteenth
century for fungi with pores beneath, many of which would now be placed
in the Polyporaceae. By 1801 Persoon in his ‘Synopsis’ recognised 5 scc-
tions under Boletus of which the first, the Suilli, represents Boletus in a
more modern sense. Fries in 1821 was the first botanist to fix Boletus as a
generic name i ihe modern sense, but not all botanists followed him im-
mediatelv: it may be supposed that the entomologists were not influenced
by his work for some time. Among entomologists who have used Boletis
in the older sense is Dufour: for instance in 1839 he described the larvae
and cocoons of the Mvcetophilid Ceroplatus dispar on ‘Boletus ungulatus’
growing on a dead oak stump. In 1842 the same author dealing with the
life history of Sciophila striata described the larvae living in a mucous trail
on ‘Boletus suaveolens L.’ growing on an old limb of black poplar and
pupating in the fungus. Dr. R. YW. G. Dennis is satisfied that ‘Boletus
nngulatus’ refers to the plant now known as Fomes fomentarius L. (which
grows on oak in France though not in Britain)} and ‘B. suavaeolens’ as
Trametes snaveolens (L.} Fr. As late as 184y the entomolgist Perris was
still using Boletus in the old sense. He described the larva of Sciophila uni-
maculata Macq. from ‘Boletus wersicolor’. i.e. Polystictus wversicolor I..
(Polvporaceae).

The entomologist, wishing to study insccts frequenting fungi, should
realise that it is not onlv difficult but impossible for him to learn to identifv
all the species, even of some familiar group such as the Agarics or Poly-
pores. He must either secure the frequent help of a mycologist, or turr to
some other ficld of study. The entomologist will. however, come to rely on
his own identifications as he gains experience and comes io rcalise where
he may do so. As a beginner he will derive a great deal of help from the
book by Wakefield & Dennis; these authors have ‘attempted to produce
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common or striking British Basidiomycetes, that is, of mushrooms and
toadstools, bracket fungi, coral fungi, puff-balls and their allies’. As to
those larger fungi which are not Basidiomycetes, the beginner will be
helped by the drawings and text of Ramsbottom (1951). The Foray Com-
mittee’s ‘Guide’ (1952) is a selected bibliography of British fungi, with
brief notes on the scope of each iten.

Most of us, when we think of fungi, have in mind a toadstool growing
on the ground, or a shelf fungus coming out of a dead log. It is not always
realised that these objects, which we may call fruiting bodies or sporo-
phores, are only a specialised part of the plant, developed to give rise to
spores. In many fungi, for instance the Agarics, those fruiting bodies are
short lived and decompose rapidly: most of them are only found at certain
seasons, generally very brief, and in many species the fruiting bodies are
not developed in unfavourable years. The long-lived, generally perennial
part of the fungus is the mycelium, which is spread through the soil, or
decomposing vegetable matter, or rotten wood, in the form of minute
threads. There is no way of seeing it in bulk, but it is presumably much
larger than the fruiting bodies even when they are fully developed. This
mycelium seldom has characters; either naked eye or microscopic, by which
it may be identified, even approximately. In certain fungi there are other
important stages in addition to the fruiting body and the myvcelium. For
instance, in certain species of Coprinus a large mass of sterile felted growth
known as ozonium may be produced, generally on the surface of logs,
occasionally spreading over brickwork and so forth.

Nearly all existing breeding records of Diptera (and the same is true of
Coleoptera and Lepidoptera) are from fruiting bodies ; but a little informa-
tion exists as to larvae of Diptera feeding on mycelium. It is not casy to see
how we could increase our information on that subject by methods applied
in the field. In the laboratory it is possible to culture mycelium of many
fungi: this could be developed by an entomologist who might attempt to
grow some insects on living mycelium in vitro.

In the present paper, the appendix gives a list of all the species of
fungus which have been studied, with authors’ names, cited in accordance
with the International Code of Boianical Nomenclature. For that I am par-
ticularly indebted to Dr. Dennis.

SYSTEMATIC LIST OF DIPTERA REARED
TIPULIDAE

The number of Tipulids with fungicolous larvae is not great, and the
species referred to below are the only British ones known to have this habit.
All, with the exception of Tipula pagana, the status of which as a fungus
eater is not established. belong to the Limoniinae.

Tipula pagana M.—A clump of Psathyrella disseminata was lifted (August 3oth. Ger.
rards Cross) with a considerable quantity of earth, and transferred to a large jar. the
intention being to maintain the fungi in guod health. Two T. pagana eme-ged six weeks
later. There is no evidence that the larva is particularly associated with the fungus.

Limonia (Metalimnobia) bifasciata Schr.—There are several indefinitz references to
the relation of L. bifasciata to fungi (Cuthbertson, 1926 ; Edwards. 1938). I France it has
been reared from Lactarius azonites and Collvbia grammocephala (Riel, 1c.20). In my ex-
perience L. bifasciata is common, large numbers frequently emerging zhout a month
after collection in summer. From material collectrd November 16th =z single adult
emerged the following July. Bred from AGARICACEAE, Pleurotus corrucopiae (11/2).
actarius piperatus, Russula luteotacta and ochroleuca, Amanita muscar-a; BOLETA-
CEAE, Boletus versipellis; POLYPORACEAE, Polyvporus fissilis, and squamosus (11/2):
GASTEROMYCETES, Scleroderma cepa {one). From Gerrards Cross and Tonbridge.

L. bifasciata is closely related to L. triocellala O.S. which Alexand=r (1915, 14920)
has reared in America from Armillaria sp., Clitocybe sp.. Boletus felleus znd Hypom=ces
lactifluorum. Malloch (1917) found larvae of L. triocellata feeding in an Apgaric. at
Urbana, Illinois, in September. The larva formed a compact glutinous tube in the fungus,
and pupation occurred in the tube. The larva and pupa are figured, Alexa-der has rezared
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L. cinctipes Say (not British) from Fomes; Weiss and West (1920) reared it from Poly-
porus dichrous Fr. in New Jersey, U.S.A.

L. (M.) quadrimaculata L.—Coe (1941) records larvae in Polyporus schweinitzi in
Epping Forest, Essex, in November, the adults emerging on January gth : there is a pupal
skin with these data in the British Museum (coll. Donisthorpe).

L. (M.) quadrinotata M.—Hinton found a larva in the Agaric Amanita sp., Forest
of Dean, Glos., August: it fed on larvae and pupae of Mycetophilidae. I reared one in
1954 from the ‘fairy club’, Clavaria cinerea (i.e. from a genus from which Diptera are
seldom reared); from Gerrards Cross.

L. nubeculosa M.—From Clitocybe nebularis collected in November in Gerrards
Cross, one emerged in May, 1955; from Collybia welutipes collected in December at
Wendover, Bucks., one emerged in April, 1955. It is difficult to interpret these speci-
mens, reared [rom Agarics, having regard to the large number of collections of those
fungi which have been made. The fly is common and widely distributed. 1f its normal
food plant is a fungus, it may be some Agaric not yet investigated.

Dicranomyia decem-maculata L.—Alexander (1920) quotes European records of this
insect bred from Daedalia and similar fungi (presumably Polyporaceae). The first British
record (Verrall, 1912) was based on material bred [rom a fungus on a decaying beech, at
Tarrington: reference is made to its having been bred from Daedalia in Germanv.
ITinton found larvae in large numbers on a log infested with Polystictus versicolor. He
thought that the larvae fed on the fungus, but was not convinced on that point. This
insect is less frequent than other fungicolous Tipulids and is confined to POLYPOR-
ACEAE. Material of Trametes gibbosa collected in January produced adults from May
until September, There was no evidence that a generation was produced in captivity,
and I thought that all the specimens were members of the original brood. Their delayed
and irregular emergence might be due to unfavourable conditions. An attempt to breed
a generation is reconstituted T. gibbosa failed. Bred from Trametes gibbosa (5/2, many
specimens), Poria mucida: also from Phlebia merismoides, from material collected in
1954. The record from Poria, based on a single specimen, requires confirmation. As the
larva evidently finds what it needs inside the thick tough sporophore of Trametes, it seems
unlikely that it could also feed on Poria which makes a laver perhaps a millimetre thick
on dead boughs. The fly, which undoubtedly emerged from Poria, may have been from
a wandering full-fed larva. From Gerrards Cross.

Ula sylvatica M.—Alexander (1915, 1920) quotes earlier authors, and refers to Perris’s
(1849) record of this species bred from Hydnum erinacewm Bull. on trunk of living oalk;
the larvae were gregarious in galleries in the fungus. Alexander also records that the
pupa is in the ground, coming to the surface before the adult emerges. U. sylvatica
(macroptera) was reared by Riel (1920) from Russula adusta and Tricholoma fnamoenum.
Coe (1941) adds Pholiota spectabilis. from New Forest, Hants: Audcent (1949) adds Hypho-
loma fasciculare and Tricholoma album. Hinton has recently reared the insect in numbers
from Auricularia mesenterica, and observed the larvae feeding on the fungus.

This is a common fungus fly, large numbers of aduits frequentlv emerging from soft
fungi, especially if collected in the autumn. Material collected October 27th (containing
larvae, but not pupac) produced adults from December 4th onwards. Material collected
in January produced adults for more than two months from April 28th, and material
collected in May produced adults after six weeks. In a breeding jar in which fungus is
decomposing, larvae may be found in the moist sawdust below the fungus. They move
about in rough firm galleries, and the pupac occur in the galleries, the sawdust adhering
firmly to them. Adults copulate readily in a jar, even in a 1 Ib. jam pot. On several
occasions 4 number have been placed with ‘reconstituted’ fungi, but no second generation
was obtained.

Bred from AGARICACEAE, Pleurotus cornucopiae, Russula nigricans (see also Par-
menter (1950) for this fungus), and ochroleuca, Tricholoma rutilans, Laccaria laccata,
Amanita muscaria, Armillaria mellea; POLYPORACEAE, Polyporus squamosus (many
times), fissilis, giganteus and adustus, Daedalia biennis, Trametes gibbosa. From Ger-
rards Cross and Tonbridge.

Scleroprocta sororcula Zett.—Hinton has found the larva, on several occasions in
the spring, in galleries in Polyporus betulinus, generally in fungi which had fallen from
the birch tree and were rotting on the ground. The laivae made a portable case and fed
on the fungus. 1 failed to breed any Diptera from seven samples of P. betulinus (though
one Nematocerous larva was seen once) and also failed to find larvae or their workings in
numerous sliced sporophores, some young, others old and crumbling. Failand, Somerset
(H. E. Hinton).

TRICHOCERIDAE

Trichocera rufescens Edw.—Once from Hypholoma sublateritium, from Tonbridge.

T. saltator Harr.—Once from Entoloma rhodopolium, from Gerrards Cross.

T. hiemalis Deg.—From POLYPORACEAE, Polvporus giganteus; AGARICACEAE,
Pleurotus ostreatus, Entoloma rhodopolium, Russula sp.. Amanita phalloides. A. mus-
caria; BOLETACEAE, Boletus wversipellis; CLAVARIACEAER, Clavaria vermicularis (a
«ingle T. hiemalis, on one occasion only). Though I have had several collections of some
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though when present the larva is often numerous. One has an impression that fungi do
not make a large contribution to the total population of this abundant insect. Krom
Gerrards Cross, Bucks., and Windsor Great Park, Berks.

T. annulata Mg.—Reared by Dufour (1840) [rom rotten fungi, and by Falcoz (1921)
from Polyporus frondosus.

T'. regelationis L.— Reared from rotten fungi (Dufour, 1840).

PSYCHODIDAE

One might expect to breed Psychodids from deliquescent, half decayed
fungi of various types. Reil (1920) working in France reared specimens re-
ferred to Psychoda phalaenoides L. from Russula cyanoxantha, Tricholoma
inamoenum and dmuanita phulloides (the last noted as ‘avancé’). Psychoda
pacifica Kin. is recorded as reared from Coprinus sp. in California (Kessel
and Kessel, 1939). Satchell (19472 and b) examined decaying vegetable
material for larvae of Psychoda, but does not mention fungi. It is remark-
able that I have not observed any Psychodids.

CHIRONOMIDAE

Three species of Orthocladius are recorded as bred from fungi in Cali-
fornia (kessel & Kessel 193g), twb of them from Coprinus and the third
from Stereum hirsutum. One might expect to breed Chironomidae from
wet decomposing Agarics, Boletus, or Polyporus squamosus. None have
emerged from material of that type.

Metriocnemus atratulus Zett.—A number of this common insect emerged from old
darkened sporophores of Stereum purpureum, of the crop of the previous autumn; the
material was collected at Gerrards Cross in February, the flies emerging early in April
This is a curious record: in 21 collections of Stereum spp. tincluding 7 of S. purpureum)
the insect was found only once.

Eudactylocladius icterica M.—One emerged from a collection of Xylaria polymorpha,
in which Sciara larvae were numerous. X. polymorpha seldom contains Dipterous larvae.
From Gerrards Cross.

CERATOPOGONIDAE

The two fungicolous members of this family both belong to genera in
which the majority of species breed in a diversity of other material, indeed
Forcipomyia ciliata may be reared from material other than fungi.

Forcipomyia ciliata Winn.—Saunder: [1,:3) first called atiention to the diversity of life-
histories in the members of this genus, described the larvze and pupae of several, and
showed how valuable their points of difference could be in a genus in which the adulis
may be difficult. The larvae were found in many types of environment, associated with
decomposing vegetable material, He showed un grounds of larval and pupal structure thz:
boleti Kieffer, 1901 (larvae in numbers, on and in decomposing fungi, Boletus confluens.,
is a synonym of ciliata Winnertz, 1852. Saunders found eariy stages ol ciliafa in rotting
Agarics and Polypores, but he also bred the insect from decomposing water weed, rake:
out on the bank of a river near Cambridge and found la-vae in winter inside rotting
stems of potato and under bark on a fallen branch.

In my own rearings from Gerrards Cross, F. ciliata has not proved common. Many
larvae were found, in little groups in a single decomposed .3garic collected in December.
Adults emerged in the end of March and in April. The insect was also rezred from Russuls
ochroleuca (6/1), collected in October and beginning to deccmpose. Rezred in 1954 from
Armillaria mellea, rather decomposed, collected October 1gth. some hundreds of ¥. ciliata
emerging in early November: also a small number [rom ‘ozonium’ ~f Coprinus. ]

The adults only live a couple of days in captivity, even in a oist atmosphere. i
offered them syrup, honey, fresh [ruit, crushed woodlice, and live caterpillars, but was
not able to observe them feed. . )

Culicoides scoticus Dow. and Ket.—There is no publiszed record of the rearing c?
Culicoides from any fungus. C. scoticus was separated by Downes and Kettle (1952) from
other members of the obsoletus group on the male terminaia. The type was from Glas-

ow, Lanarkshire, and the species was identified in materiz]l from sevzral places, all i:
Scotland. The breeding places have not been found.

My Culicoides material has been examined by Kettle who reports thet all the 42 males
are C. scoticus; the 30 females from the same fungi must be assume= to be the saue.
and are the first recognised females of that species. Mgy specimens were bred fror
AGARICACEAE, Pleurotus cornucopiae (14/1), Russula ochroleuca i< '1); POLYPORK-
ACEAL, Daedalia biennis (2/1). In 1954 further material was rezred irom AGARICA-
A AT Harbalamia facricilare T actoariue turdis  Armillar-a mellea: BOLETACEAE
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Boletus bovinus. In addition, 3 females of the obscietus group, but no males, were reared
from Polyporus adustus. Excluding the latter it will be seen that the midge has been
reared from seven different species of [ungi, on one occasion only from each. It was
never numerous, a maximum of a dozen being bred from one collection. Al emergences
ol adults occurred in the autumn. My impression is that this midge is only reared from
rather moist fungi, in an early stage of decomposition. To this D. biennis, which is rather
tough and does not deliquesce, seems to form an exception, but only one midge was bred
from it, The discovery of the characteristic breeding place of C. scoticus confirms its
specific distinctness, Specimens from Gerrards Cross, and Stoke Common, Bucks.

CECIDOMYIDAE
In a recent paper a description was given of a new gall-midge, Cumpto-
diplosis uuriculariae, bred on many occasions from the fungus Auriculariu
auriculu-judue, and reference was made to published information on gall-
midges associated with fungi (Buxton and Barnes, 1953).

Lestremia cinerea Macq.—Already recorded from ‘mushrooms’ (Bawrnes, 1940). 1
have reared it from Stercum purpureum (7/1), but not trom other specics of Stereum.

MYCETOPHILIDAE

There are no papers dealing primarily with the biology of Europcan
Mycetophilidae, though several authors (e.g. Mansbridge, 1932) have
studied a limited number of species. The large systematic papers (e.g.
Landrock, 1926) contain some facts on food plants and o.her biological
details ; Edwards (1925} is particularly valuable as his fungi were often
examined by his colleague Dr. J. Ramsbottom. There is some reliable in-
formation in Madwar (1934a and b; 1935a and b), Riel (1920), Bonnamour
(1926}, Barendrecht (1938) and Séguy (1940). Séguy's works (1950, 1951)
are of general interest. or North American species see johannsen (1gog-
1912, almost entirely systematic), Weiss and West (1920, with careful
identificadion of fungi), and Kessel and Kessel (1939), who have collected
many published records, American and European.

Even when the literature has been ransacked one is still ignorant of
the biology and early stages of fungus gnats, though they are better known
than other Diptera feeding on fungi. 1 have reared only 36 of the total
British fauna of about 400 Mycetophilids. But even among that small num-
ber, there were undescribed species of Sciophila and Phronia (Freeman,
1956). I also established the food plant of several quite common insects: for
instance, I have shown that T'richonta vernalis feeds regularly on Calocera
cornea, a common plant. One sees our ignorance also in the large discrep-
ancies, referred to below, between the breeding records of Edwards and of
mysclf, though we both worked in south-eas: England. These are probably
due to a ditterence in method, for it appears that Edwards examined large
amounts of material in the feld and selected fragments in which he ob-
served larvae ; whereas | have endeavoured not to be sclective and collected
the material into breeding jars. But whatever the reason the difference in
results shows how imperfect knowledge still is, and how far we are frecm
being able to give a general account of the relation between these insects
and fungi.

To a very high degree, larvae of Mycetophilidae require their fungus
feod alive. They dilter here from most fungivorous members of the other
families. If one picks a toadstool and pu.s it in a moist atmosphere, one
may frequently see hundreds of Mycetophilid larvae (but not other larvac)
cmerge within 48 hours or even 24 hours. Most of them die of starvation;
a few may even make cocoons and then die, presumably due to under-
nourishment. Methods of trapping the larvae as they emerge from the un-
disturbed fungus must be developed.

The period passed by these insects in the cocoon (i.e. as a resting larva,

supa and perhaps resting adult) is often very short. For instance, I once
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sawdust so that I was able to recover larvac which had emerged within the
previous 24 hours: in September the cocoon stage of Mycetophila ornata
lasted less than 14 days. 1 had occasion to observe a single cocoon of
Rhymosia domestica spun against the glass of a breeding tube early in
Sep:ember: the total duration of life in the cocoon was 11 days. I observed
a similar duration, 11 days or rather less, in Mycetophila signatoides.

It is difficult to understand how a specics of Mycetophilid can maintain

itself, particularly if it fceds only on a few species of fungi, for the fruiting

bodies or sporophores are_individually short lived and the period for which
ihey are available may be only a few weelks: moreover, In some years the
crop ol _sporophores may be exceedingly small or none may_coime up. Even
i the insect is prepared io put its cggs on various fungi there are periods in
the year when it would be a matter of great difficulty to locate a sporo-
phore. there is an additional difficulty it the insect breeds in small Agarics,
especially those which come up singly and not in clumps, such as Om-
phialia fibulu and species of Galerina. But though these little {ungi are no.
often infested with larvae ot Mycetophilidae or other Diptera, they do from
time to time produce thesc inscrts: this seems to imply that an individual
larva may have che power of scarching rather widely and feeding on a

succession of sporophores.

DITOMYINAE

Ditomyia fasciata M.—Edwards (1925), after referring to the larvae of the sublamily
as living ‘either in hard Polyporaccous fungi or in rotten wood impregnated with
mycelium’, says that pupation takes place in the fungus, without formation of a cocoon,
thie pupae coming to the surface at emergence, As to D, fasciata ‘its range is probably co-
extensive with that of its host fungus (Polystictus versicolor; from which it may easily
Le reared in numbers’. Madwar (1937) also obtained his material of D. fasciata from
Polystictus versicolor and refers to carlier authors wha had associated the insect with this
fungus : others, however, obtained it from different polypori.

My experience does not entirely agree with Edwards or Madwar. From 16 collwctions of
. wersicolor, 1 have only reared D. jasciata on a single occasion, from a collection made
in November at Gerrards Cross: though many of the other collections were made in
autumn. On the other hand 1 have bred D. fasciata from other POLYPORACEAE, Fomes
ulmarius (9/3, Mies in numbers), Daedalia bicnnis and Polyporus picipes (several flies, on
a single occasion from each), and P. adustus (8/1, only two flics). All the records are from
Gerrards Cross. It is to be noted that all the food plants are hard Polypores. 1 have not
bred the insect from 11 colicctions of the soft Polyporus squamosus. One knows from
his success with other species that Edwards gave much time to rearing from Polypora-
ceae and 1 cannot explain the inconsistency between his results and mine.

BOLITOPHILINAE

Bolitophila.—From the fact that one may rear a couple of hundred flies
from half-a-dozen toadstools, it seems evident that the eggs are luid in
large numbers, either in mass or close to one another. The relation of the
¢leven Bridsh species to particular food plants merits further study: in
some at least the relation is close. So far as is known all the food plants are

Agarics.

B. saundersi Curt.—Edwards (1925) said ‘this species seerma to be spzcially associated
with Iypholoma fasciculare in which I have un several occazions found the larvae’. H-
refers to Audcent who had reared this inseet from the same fungus. but also frou:
Tricholoma personatum. 1 have examined five collections of Hypholoma jasciculare, ani
bred B. saundersi from two. collected in early April and December: from Gerrards Cross.
and Wisley, near Ripley. Surrey. Newly emerged adults copulate in a jzr of about hali
a cubic foot. T have failed to secure a second generation, offering mcist reconstituted
fungi.

B. cinerea M.--Recorded by Edwards from  Hytholoma  velutinum, and by
Falcoz (1924) from H. sublateritium, Reared by myvself from H. sublatsvitium (1 1) col-
lected in January at Tounbridge. 1f further expericnce showws that B. saundersi and
cinerea are associated respectively with H. fascicuiare and swhlateritium that will 5e in-
teresting : the fungi are regarded as closely related.

B. pscudohybrida Lw.- -Reared by Edwards from larvae frund in the szem of Clitocybe

nebularis. Reared by myself, a single specimen nnly, froem Tricholoma nudum coilected
| by <
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B. hybrida M.—Edwards found the larvae in Paxillus involutus, and Paxillus sp. Riel
(1g20) reared the insect (referred to as B. fusca Mg.) from Paxillus lateralis and Boletus
{uteus in France. Riel, who had an expert knowledge of fungi, recalled the view that
Paxillus and Boletus may be closely related, and observed that this affinity was better
appreciated by the female fly than by certain mycologists. This insect was also reared
by Madwar (1934a) from Paxillus involutus, from near Cambridge, and by Tollet (1953)
from the same fungus, on two occasions, in France. Madwar (1937) notés that Degeer
(1776) figured a larva, obtained from Boletus luteus, which has the structural character-
istics of Bolitophila sp.

In my investigation I c¢xamined two collections of Paxillus involutus; one was nega-
tive; from the other (Gerrards Cross, collected in October), several hundred B. hybrida
were bred. I have not reared B. hybrida from Boletus spp. (12/0).

SCIARINAE

Owing to the ditliculty of identification I have no precise records for this
subfamily. I have reared Bradysia sp., from fungi which are only attacked
by very few Diptera, e.g. from Xylaria polymorpha on several ‘occasions,
Hypoxylon fragiforme (coccineun), Polystictus wersicolor (16/1) and
several species of Polyporus, both hard and soft: also from Jduriculariu
mesenterica {10°2), but not 4. auriculu-judae 10/0. Falcoz {1921) reared
a Sciara from Schisophyllum comnuume, an Agaric seldom attacked by
Diptera. ’

Some species of Bradysiu may easily be maintained for an indefinite
number of generations in decomposed fungi: for instance a crop of them
may emerge at monthly intervals, in summer, in a closed breeding jar.
Certain species referred to Sciara, have been reared in ‘mushroom meal’ and
studied by cytologists (sce Metz and Moses (1928), Metz and Ullian (1929)
and carlier papers by Metz).

SCIOPHILINAE

The common insec.s referred to below select their food without any
regard to the accepted taxonomy of fungi, One may ask why they have
not been reared from many more genera of fungi, and what it is that deter-
mines the choice.

_ Mycomyia marginata Mg.—Reared by Edwards from a number of fungi of diffcrent
families, all growing on hark : POLYPORACEAE, Poria versipera (vaporaria) and Poly-
stictus versicolor; THELEPHORACEAE, Phlebia radiata (merismoides) and Stereum
Nivsuwcon ; TRIEMELIALES, Auricularia mesenterica. He describes the formation of the
webb and suspension of the pupa in it. Reared by myself from Stereum hirsutum (7/1),
and S, purpurenwm (7/1), from Gerrards Cross. The web is inhabited bv a considerable
group of larvae. .

Sciophila lutea Macq.-——Reared by Edwards from Polyporus giganteus from which I
have not reared it (3/0). and by Falcoz (1921) from Polyporus nigricans and Stereum
Mirsuhon. 1 have reared it from a curious assortment: POLYPORACEAE, Dacdalia
hiennis ; 'VRENOMYCETES, Hypoxylon deustum (Ustulina vulgaris); AGARICACEAE
Kussula ochroleuca (6/1). IFrom Gerrards Cross, and Burnham Beeches, Bucks. '

§ hirta Mg.—Reared by Edwards from PPOLYPORACEAE, Daedalia quercina,
Poria wversipora (vaporaria) and Polystictus versicolor; TREMELLALES. Auricularia
llicrniola) auricula-judac; AGARICACEAE, Lactarius volemus (and oviposition on this
fungus witnessed). Chapman (1904) describes the egg and pupa; his material was from
DNacdalia quercina. Reared by mysell from DISCOMYCETES, Rulgaria fnguinans ;
ITOI,S'I’ORACEAE, Trametes confragosa (6717; AGARICACEAE, Collyhia maculala.
trom Gerrards Cross and Tonbridge. ‘

_S. buxtoni Freem.—Bred from Trametes confragosa (6/1) collected in September, and
I'. gibbosa (5/1) collected in October, from Gerrards Cross. The material is in the British
Museum (Nat, Hist.).

Rondaniella dimidiata Mg.—This distinctive insect was described by Edwards as ‘rare
hut widely distributed’. There is no record of its having been bred. Reared five times from
fungi collected in the autumn of 1954: CLAVARIACEAE, Sparassis crispa (once, in
numbrrs); POLYPORACEAE, Polyvporus adustus (from two collections, numerous),
Fomes annosus (from two collections). Adults emerged in Novemher ad December, and
one in May. From Gerrards Cross and Wisley, Surrey.

Docosia gilvipes Hal.—According to Ldwards a fairlv couunon and widely distributed
species; reared by him from TREMELLALES. Auricularia mesenterica; AGARIC-
ACEAE, Hypholoma f[asciculare; POLYPORACEAE, Polyporus betulinus. 1 have ex-
amined a considerable number of collections of the above fungi, but not reared this in-

st Feamy tham T hawva hawevar  roarad mitmhore of v feam thraa Aaarice damanita
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muscaria, Clitocybe nebulari;, and T'richoloma nudum; aiso a single specimen from the
Discomycete, Peziza (Aleuria) micropus: from Gerrards Cross,

MYCETOPHILINAE

Exechia spinigera Winn.—According to Edwards, the adult is common, but he reared
it on one occasion only, from Hygrophorus chlorophanus. Reared by mysell once only,
from Amanita muscaria at Gerrards Cross.

E. fusca Mg.—Edwards refers to this as ‘the conunonest species of the genus every-
where with us': he reared it from Boletus versicolor, and irom 10 Agarics of a wide range
of genera, Several of them are rather small, e.g. Marasmius erythropus, of which the
cap is about 1 inch in diameter. Edwards noted that larvaz arve found in quite small num-
bers, generally in the stem. (Sve also Riel 1920, who rearcd this insect, referred to as
fungorum, from two Agarics.) Reared by myseit from Mycena galericulata a single speci-
men on one occasion, and from Trametes gibbosa (5/1, hall a dozen specimens), boih
from Gerrards Cross, The two fungi are curiously ditf-rent, the Mycena a small and
delicate Agaric, the Trametes a hard lumpy Polypore.

E. dorsalis Staeg.—Recorded by Edwards {rom Boletus and two gencra of Agarics.
Reared by myself once, from Collybia maculata, from Gesrards Cross.

Riiymosia domestice Mg.—Regarded by Edwards (1923, i.e. before the distinction from
rustica kidw. was detected) as ‘fairly common everywhere’ ; larvae tound in three Agarics,
Tricholoma nudum, Clithocybe injundibulijormis and Marasmius oreades, Keured vy my-
self from similar fungi, Tricholoma gambosa (collccted May 26th). Clitocybe geolropa and
Marasmius oreades, from the latter 8/3 and in numbers. From Gerrards Cross and Ton-
bridge.

R. rustica Edw.—A single specimen from one collection of Tricholoma nudum, from
Gerrards Cross. It would be 2 matier of interest to investigate whether the closely re-
lated species of ithymosia are associated with separate focd plants.

R._fenestralis Mg —This common species wus rearsd by Edwards from a smali
Boletus, and from Agarics of five genera. My records add Clitocybe geotropa, C. nebu-
laris, and Pleurotus corticatus (1/1). | have examined 22 collections of Pleurotus spp.. the
insect emerging on one occasion only. From Gerrards Cress and Tonbridge.

Allodia lugens Wied.—An abundant widely distribute3 specizs recorded by Ldwards
from Itussula sp. and Armillaria mellca. Reared by myselt from Hebelomia crustuliv.iforme
and Plenrotus serotinus (but not nmet with in numerous other coliections of Pleurotus sp.).
From Chobham, Surrey, and Gerrards Cross.

A, ornaticollis Mg.—An abundant insect, recorded by Edwards from Agarics ¢i four
genera. Reared by myself from Hebeloma crustuliniforms (several, frem one coliection)
and Hygrophorus virgineus (one only). From Chobham, Surrey, and Gerrards Cross.

A. silvatica Land.—Edwards gives nc food records. Reared by mysel{ from the Disco-
mycete Peziza (formerly Aleuria) repanda (8/4, in numbers), from Gerrards Cross. These
records, and that of A. triangularis below demonstrate the importance of exploring the
fungi widely. The Discomycctes, and the same might be said of other groups such as the
Pyrenomycetes, have been neglected by entomologists.

A. triangularis Strobl.—A rare insect, of which the British Museum only has iwo
males, from Scotland, apart from my material. Reared from Peziza (dleuriua) repanca ta. 1,
a few specimens, among many silvatica); from Gerrards Cross.

Brachypeza radiata Jenk.—Edwards found the larva of this insect ‘abundart in a
fungus (Plewrotus sp.) which grows on old but standing +Ilm trunks. I have never failed
to find them in this fungus, nor on the other hand have I ever found them elsewherc’:
Hamm found larvae in the same fungus. Madwar (1937) f-und lasvae in Pleurotus on elm
trees at and near Cambridge, in August, September and November, znd adults all the
year round. | failed to rear it from 14 collections of Plenrofus cornucopiae from eims. or
from 8 collections of other species of Plewrotus, some from elms: most of abow: from
Gerrards Cross.

Cordyla nitidula Edw.—in his original description zdwards (19:3) says that “the
specimens were all reared from fungi of the genus Russ.la (R, chlorowdes, K. Ill:i‘a and
another species).” In my experience reared once only, from Ru:sula zchrolewca 4 1. a
single fly), collected in early October, Gerrards Cross. ) . o

Trichonta vitta Mg.—Regarded by Edwards as comtmon ant reared repeatediy fro
Poria versipora (vaporaria). In my experience reared once, from 112 same fungus c:
in Decemiber at Cranbrook, Kent.

T. vernalis Land.—I have reared hali-a-dozen, on 2 :ingle occasics, from Calocsra
cornea collected October 23rd at Gerrards Cross. The izrvae were tright yellow, gpre-
sumably from the colouring matter of the fungus. They emigrezed frzm the fumgus on
November 12th and made cocoons, from which adults em=rged Decemi<r sth to 7:5. On
several other occasions I have observed vellow larvae, zoubtless of this species. in C.
cornea, but failed to rear adults,

Phronia sinuata Freem.—I have reared this species from Calocera t:tcosa (b, 2 s=v=ral
specimens on both occasions) in September and Decemter, from Gerrzrds Cross. It has
not been reared from C. cornea (3/0), nor from a numzer of sollectivns of othsr Tre-
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So far as they are known (Edwards, 1923: 623, 627; Madwar, 1937), larvae of
Phronia live externally, generally on the surface of dead branches, sodden and attacked by
moulds. The known larvae fall in three groups, (a) whitish, without cases, with a thin
couting of mucous (P. forcipula, tarsata, conformis); (b) ‘covered with a thick black
slimy covering and therefore particularly sl}xg-lilce' (P. annulata); (c) ‘bearing regular
and 'fairly hard conical black cases resembling tiny limpets’ (AI’, strenua). The larva of
I, sinuafa is bright yellow from ingested Caloccra, but otherwise falls in the first group,
except that it is an internal feeder in the finger-like growths of the fungus. The larvae of
most species, of which Ed\\'m:ds (1925) gives 24 as British, arc not yet known. _lt is not
yet possible for the taxonomist to take mnuch account of these considerable differences
hetween living larvae,

Of Phronia jorcipula, Edwards (19235) says that he ‘reared specimens {rom whitish,
non-case bearing lavvae sent me by Mr. J. C. I, Fryer from Kew. The larvae were said
to occur in such numbers on a certain fungus of the genus Corticium as to render its
cultivation almost impossible’. It is diflicult to interpret this word ‘cultivation’: perhaps
as Dr. Dennis has suggested, ‘cultivation’ is a misprint for ‘identification’. Miss E. M.
Wakefield, formerly on the staff of the Herbarium at Kew, and a specialist in Corticium,
1ehis us that she has frequently found numerous cream-coloured larvace with a mucous
“heath in Corticium (Glacocystidium) praetermission, but that she has not noticed them
in other species of Corticium.

Dynatosoma fuscicorne Mg.—Reared by Edwards from a nuniber of POLYPORACEAE,
Polyporus squemosus, P. betulinus, Polystictus versicolor, Dacdalia quercina and Lensites
hetulina. Madwar (1935a) also reared it from the first two of these. 1 have reared it from
Dacdalia bicunis (2/2), but never {rom the fungi mentioned by Edwards; for instance P.
squamosus (11/0) and P, versicolor (16;0).

Mycetophila fungorum Deg.—According to Edwards, this insect is hardly ever absent
from lrmillaria mellea, which he regards as its ‘natural food-plant’. He also bred it from
several species of Boletus and Agarics of a number of genera. | have reared it from
Armillaria mellea (3.1), Plutcus cervinus, and Hebeloma crustuliniforme; also from
Polyporus squamosus (11/1), a single specimen, presumably accidental, for this is the
only record from the POLYPORACEAL. From Chobham and Gerrards Cross.

M. lincola Mg.—Reared by Edwards from Sparassis laminosa and from seven Agarics.
In my collections reared from Hebeloma crustuliniforme, and Polyporus squamosus (11/2,
but in numbers on both occasions). From Chobham and Gerrards Cross.

AM,_ocellus Walk.—'Common everywhere, and breeds in varius bark-growing fungi’
(Edwards). He records it from members of four families. Poria versipora, Phlebia
merismoides, Sparassis crispa and Pleurotus ostreatus. 1 have bred it in numbers from a
PYRENOMYCETE, Hypoxylon deustum (Ustulina wvulgaris); THELEPHORACEAF,
Corticium lacve (7/1), Corticium sp.?, Coniophora puteana, Stercum purpurewm (7/1): all
from Gerrards Cross. 1 have not reared it from other Stercim spp. (14/0), nor from
Pleurotns spp. (22/0), indeed Edwards' record from P, ostreatus is the only one from an
Agaric. The distribution of host plants is curious, but all grow on bark, as Edwards re-
marlked.

M. formosa Lund.—Reared by Edwards from Phicbia merismoides; by myself from
the very closely related Phlebia radiata (1/1, two only), from Gerrards Cross.

M. _oruata Steph.—Edwards bred this insect from ‘various bark-growing fungi, in-
cluding Polystictus versicolor, Polyporus giganteus, Stereum sp., and Pleurotus ostreatus.
My records are from Polyporus giganieus (4/1) and Pleurotus ostreatus (472, in numbers).
1 have not reared it from other species of Pleurotus, nor from Polystictus versicolor; from
Gerrarde Cross, The cocoon is cylindrical and fragile, and the ends of the cylinder are
looser than the sides. When { have been examining cocoons | have seen the adult insect
suddenly emerge from the end and fly away. 1 have put numbers of bred M. ornata in a
jar with wet reconstituted fungi (Boletus, Lycoperdon, Auricularia and Agarics, all in
one jar, on sawdust). After dark they ran over the surface of the fungi, probing with the
abdomen, No larvae developed.

M. marginata Winn.—According to Edwards, the larvae feed in bark-growing fungi:
he mentions several POLYPORACEAL, also Stercum «p. and an uadetermined Agaric in
fallen elm. Madwar (1933a) reared the insect from Poria versipora and Polystictus ver-
sicolor. My records are from Collybia velutipes (an Agaric, growing on old trunks of elder,
Sambucus), Fistulina hepatica, and Xxlaria hypoxylon (871, a single adult). The last
fungus is seldom associated with larval Diptera. From Gerrards Cross and Tonbridge.

M. finlandica Edw.—Reared once from Tricholoma rutilans (numerous flies, October.
Gerrards Cross).

M. Inctuosa M.—An insect with a curious list of food plants, of several families, <ome
growing on bark, others on the ground. Edwards reared it from Paxillus involutus (un
Agaric doubtless growing on the ground), and an undetermined Agaric on an oak trunk.
I have reared it from Russula ochrolenca, an Agaric on the ground (6/1 several speci-
mens), also from Hypoxvlon deustum (Ustulina vulgaris), and Sterewm purpurcum ;
both grown on dead wood, the first a PYRENOMYCETE, the second THELEPHOR.
ACEAE. From Gerrards Cross.

M. signatoides Dzied.—Recorded by Edwards as bred from Beletus. Reared by my-
«rlf anece anly. from Ruccitla niceiranc from Gerrarde Crace
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M. trinotata Staeg.—Edwards regarded it as specially associated with Polystictus
versicolor from which he reared it on several occasions, but he also had it from Polyporus
adustus. 1 have reared it from P. adustus (8/2, in May and November), but never from
Polystictus versicolor (16/0). From Gerrards Craoss.

M. cingulum Mg —Edwards bred this insect, on several occasions, and ‘exclusively’
from Polyporus squamosus. 1 also have it from the same fungus (11/1, several speci-
mens, in May). From Gerrards Cross. :

Platurocypta punctum Stann.—Bred on several occasions, and in numbers, from the
Myxomycete Lycogalu epidendrum (Buxton, 1954). I regarded it as an interesting dis-
covery that Diptera feed in Myxomycetes, but Perris (1859) has priority by miore than a
century. The author collected Dipterous larvac in ‘Lycogala miniata’ in the Landes.
France: Miniatum Persoon is given by Lister as a synonym of L. epidendrum Fries, and
Dennis assures me that there is no reason {or intarpreting it otherwize, The larvac pro-
duced an insect described and figured by Perris (1839) as Mycetophila lycogalac. Mir. P.
Freeman has examined Perris’s description and figure, and writes to me that ‘Neither
fits Platurocypta punctum at all well . .. without examinatiun of the type it is not possible
to be certain of the identity of the species’, In any case the synonymy would not be dis-
turbed for punctum Stannous, 1831, has priority.

SCATOPSIDAE (BIBIONIDAE}

It is supposcd that Scatopsidae breed in decomposing vegetable mate-
rial, and are not specific. That view is suppor:ed by the few records of these
insects reared from fungi. Bonnamour (1920) has reared Scatopse flavicoilis
Mg. [rom Tricholoma pessundatum in France. Rhegmoclema atrate Say
was bred from two unrelated fungi, Sterewm hirsuzum and Mycena sp., near
San Francisco, California (Kessel & Kessel, 193g9). Undetermined Scatopsid
larvae are recorded from inside a polypore, in Morocco in October, by
Séguy (1940).

Scatopse fuscipes Mg.—I1 have reared this cosmopolite insect from Fistulinag hepatica
and Polyporus squamosus, once from each; Gerrards Cross and Tonbridge.

S. picea var, scutellaris Lw.—One emerged in January, 1955, from Polyporus adustus
collected in November, 1954, in Gerrards Cross. Freeman states that the determination
follows Edwards not Duda.

ANISOPODIDAE

Anisopus cinctus F.—From Bulgaria inquinans (twice) znd Pleurclus ostreatus, once.
Having regard to the large number of collections (22) of Pleurotus spp. examined, it seems
that this insect is no more than occasional. There are nu records :f this inszct being
reared from the variety of decomposing vegetable materizls so frequently inhabited by
larvae of A. fenestralis. The eviucore <uggists that 4, cinctus may be particularly asscci-
ated with fungi, presumably when decomposing. It is easy to maintain 4. ciuctus it a
cage for a number of generations, on ‘reconstituted’ fungi. From Gerrards Cross and
Tonbridge.

SCENOPINIDAE

Scenopinus  fenestralis L.—Bred in August from Po.vporus hespidus, a: Vienns,
Dauphiné, France : other records quoted suggest that the insect is a m scellaneous scaven-
ger (Falcoz, 1922).

EMPIDIDAE

Drapetis nigritella Zett.—1Two were reared from young plasmodium of
Fuligo septica (Myxomycetes), but none from considerable quantities of
older material: the relation to the.Myxomycete was regarded as doubtiul
(Buxton, 1954). Dr. B. R. Laurence has bred this inscct frowm fairly <id
cow pats, but not from fresh ones. He suspects that the larvae feed on fungi
in cow pats.

DOLICHOPODIDAE

Systenus scholtzii was reared by D. Sharp from a fungus on teech in
the New Forest, Hants (Verrall, 1903). Larvae of manx species of :ze
genus Medeterus, to which both my records relat=, feed on larvae of berk
beetles, and pupate under bark (Collin, 1941). My records. both of them
from bark-growing fungi, may be due to mature larvae which chanced
pupate in this material. M. apicalis, of which & rumber were reared, oniv
occurred once, from numerous collections of P. coraucopizz. Oaly « sin
specimen of M. impiger was bred, but there are 1wo more in the Briish
Museum labelled ‘bred from larch’ (Collin, 1941).
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Medeterus apiculis Zett.—Several males (and females doubtiess co-specific) bred from
Pleurotus cornucopiae (14/1), on bark of a dead elm log, Gerrards Cross, collected in
July.

M. impiger Coll.—One male, bred from Dacdalia biennis (2, 1) growing from a dead
stump, Gerrards Cross, September.

PHORIDAE

Schmitz (1948} finds that most of the fungivorous species belong to the
subgenus Megaselia, within the enormous genus Megaselia ; this particular
habit is characteristic of four groups of species. There is also a fungivorous
group within the subgenus Aphiochaeta. Colyer (1954) described a species
rearcd by myscll, and listed the British fungivorous species, 5 in the
Phorinae, 26 (all Meguselia) in the Metopininac. My carlier finds were in-
cluded by Colyer, but three are now added to his list. I am indebted to Mr.
Colyer, and before him Mr. Collin, for examining and identifying my
material.

Certain I’horids which have been bred from fungi fced also on other
substances, e.g. Megaseliu giraudii has been bred from a living grasshopper
and M. rufipes is also a facultative parasite (Colver, 19354). It will be a
matier of great interest to discover whether some fungivores are limited to
that food material, and how specialised they are within the fungi. The
limited amount of information available (Colyer, 1952) indicates that Tri-
phleba minuta F. feeds only on the Agaric Pholiota spectabilis.

The difficulties in identification of Phorids are perhaps greater than
appeared a few years ago, and the synonyvmy is far from stable, With all
respect to the authors, it seems wisest to disregard identifications published
before Schmitz’s paper of 1948, e.g. those in the papers by Dufour (180),
Riel (1920), Bonnamour (1926) and Kesscl & Kessel (1939). Papers dealing
with cultivaied mushrooms (Psaliota horiensis) mention Phoridae as major
pests, feeding in the mycelium in the bed, and also entering the previously
undamaged sicm and cap (Thomas (1942), Min. Agric. & Fisheries (1950) )

FFungus-eating Phorids are not frequently reared. My records are from
10 species, and 17 collections of Agarics, roughly a tenth of the total species
and collections. When Phorids occur they may be extremely numerous,
hundreds sometimes emerging within a few days. Thev are associated with
decomposing materials, but the species which feed in {ungi, or at least some
of them, oviposit in the young fresh plant and may be reared from fungi
picked in that state. My specimens have been bred from conspicuously soft
plants; the majority are such Agarics as Pleurotus and Russula. The only
Discomycete is Pesiza (dleuria), and the only Polypores, P. squamosus and
fumosus. The food-fungi recorded by Schmitz {1948) are also soft, and in-
clude a number of Boletus spp. There is probably enough evidence to say
that Phorids do not consume hard, woody Polypores, or Pyrenomycetes.

 Megasclia giraudii (Egg.).—Reared from Pleurctus cornucopiae (14/2) and Coprinus
nicaceus (12/1), from Gerrards Cross.

M. flava (Fall.).—From Pegiza (Aleuria) repanda (8/2). from Gerrards Cross.

M. impolluta (Schmitz).—From Pluteus umbrosus, {rcm Gerrards Cross.

M. lutea (Mg.).—From Russula ochroleuca (6/2), from Gerrards Cross.

M. scutellariformis (Schmitz).—from Russula ochroleuca, R, vinosa, and Tricholoma
atrocinereum, from Gerrards Cross.

M. rufipes (Mg.).—From Bolbitius titubans, from Sczhouses, Northumberland.

M. pygmaceoides (Lund.).—From Russula ochrolcuca i6/1), Tricholoma gambosa, and
Coprinus (?) micaceus (12'1); from Gerrards Cross and Tonbridge.

M. svlvatica (Wood).—Mir. Colyer (in litt., 6.x.54) states that the insect he had identi-
fied as M. nigrescens (Wood) is sylvatica (Wood), a conclusion reached by Father Schmitz
and himself. After examining Wood’s types, Colyer finds that ‘what I have always re-
garded as nigrescens is Wood's sylvatica, and that Wood ' nigrescens is in fact a separate
species but very close . .. . A sylvatica is an addition to the list of British fungicolous
Phovids: nigrescens Wood is not to be deleted, for there is British material of that species,
recorded by Schmitz. My material was reared from Coprir:us radians, from Gerrards Cross.

M. imberbis Schmitz.—From Pleurotus cornucopiae (14/1), from Gerrards Cross.

M. buxtoni Colyer.—Described by Colyer (1954) from material of both sexes reared by
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myself from Pleurotus cornucapiue, from Gerrards Cross. Subsequently bred on several
occasions (14/3 in all) from the same fungus; aiso from Polyporus squamosus (11/2), and
P, fumosus; all from the same locality, The species belungs to the ‘fungivora-group,
within Lundbeck’s Group II'. It is closely related to imkberbis Schmitz and frameata
Schmitz.

M. cinereifrons (Strobl).—Reared from Merulius corium, from Gerrards Cross. An
addition to the list of British fungivorous Phoridae.

M. frameata Schimnitz.—-Recorded once only from Britain (Colyer 19353). Several
emerged in April from Ilypoxylon multiforme collected at Gerrards Cross in February.
1955-

PLATYPEZIDAE

All Platypezid larvae live in fungi. Czerny (1930} made a careful collec-
tion of European records of rearing, which maw be 1abulaied thus, indefinite
references o ‘Pilze’ and ‘fungus’ being omitted:

Platypeza (Clythia) dorsalis Mg. (holoserica Mg.) Agaricus campestris Dufour, 1850
Platypeza (Clythia) dorsalis Mg. (holoserica Mg.) dgaricus campesizis Perris, 18;6
Platypeza (Clythia) subjasciata Mg. Adgaricus campestris Perris, 1876
Platypeza (Clythia) boleting Fln. *Boletus pruni cerasi Zetterstelt, 1844
Platypeza (Clythia) fasciata Fin. *Bolctus pruni cerasi Zettersic it, 1844
Platypeza (Clythia) fasciata Fin. Lepiota folvinyces Frauenfeld, 1864
Platypeza (Clythia) infumata Hal. Poliborus de M
Calomyia amoena Mg. A ‘fairy rings’ Sznali. 1881
Calomyia amoena Mg. Corticium: Lundbecx

Bonnamour (1926), working in France, reared Pluiypezz picta Mg. from
Polystictus (Polyporus) versicolor, a single specimen. Willard (1914) des-
cribed Platypeza agarici and polypori from Stanford University, California
(to judge from the title of his paper, for there are no localities in the text}.
Large numbers of Platypeza agarici were rearcd from a cluster of A garicus
californicus. The larva, which is figured, fed on the soft tissues at the base
of the gills, and pupated on the surface of th= fungus, or in the soil in the
breeding jar. P. polypori was reared from Polyporus. Kessel & Kessel (1939)
worked at the University of California and presumably collected their
material in that neighbourhood. They reared P. cgurici from a species of
Marasmius, and P. polypori from Polystictus versicolor.

Platypeza furcata Fall. —Reared on three occasions (11 3, numer. us) from olyperus
squamosus. From Gerrards Cross and Tonbridge.

P, odesta Zett.—Reared (g9/1, in small numbers) Irom the pufi-ball Licoperden
pyriforme, collected in August, adults emerging the following May: ir m Gerrards Cross.

P. fasciata Mg.—Recared from Lycoperdon pyriforme (she same collection that pr
duced P. modesta), small numbers emerging in May.

SYRPHIDAE

Early authors, stariing with Réaumur, were zware that there are Syr-
phid larvae in truffles and other subterranean fungi. Goureau (1832) des
cribed the caudate larva anm: the pupa which he states wzs ‘smoo:h’, the
female fly being ‘analogue’ with Cheilosia scutellzta Mace., and the male
with mutabilis Macq. Dufour (1840) had bred Syrphids, wiich he identified
as Cheilosia scutellata, but his material was from Bolefus. particularly B,
edulis and pinetorum. Larvae collected in June sroduced pupae in July.
and adults in Augus:: but larvae collected in November dié not pupzie unii.
the spring and produced adults in September. Tre larvas (figured) ofien
occurred in numbers. Dufour (1853), directed Georeau’s uttention to the
paper of 1840, and insisted that his insect from Boleius 20ovinus. with a
downy pupa, was C. scutellata. As to the insers from truflles seen L
Réaumur, and by Gorean, he suggested that thex were rno doubt “similar
to’ scutellata. Laboulbénc (1864) gave a balanced aocount ¢ the matter and
clearly held that there were two Syrphids, tha: frem Boletes with & downy
pupa, that from truflcs smooth. Verrall (1go1). under . sculellata, sai
that there arc¢ two specimens in Bigot's colicction lai=-iled “tufericola
I.aboulbéne : the male was scutellata, the female sorar: -hey represented
the species mentioned by Laboulbéne as bred from Boletus. Verrall gave ne

#Boletus here evidently signifying a Polvporaceous fungus.
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other records of Cheilosia sp. [rom fungi. This confusion surely requires
the examination of specimens bred from truffles, and [rom Boletus.

There are no British records of Syrphids reared from fungi, though
C. scutellatu, referred to above, is one the British list; other species of the
genus are ktown to feed in a variety of plant tissues (Coe, 1953).

Cheilosia longula Zett.—1n 1954 1 collected Boletus bovinus at Stoke Common, Bucks.,
on October 3rd and 1oth, and both sexes of this species (det. R. L. Coe) emerged from
the end of May until July, 1955. Several specimens also emerged from Boletus luridus
collected on October 3rd at the same place.

OTITIDAE (ORTALIDAE}

Weiss & West (1920} record Pseudotephritis vau Say from Lenzites
betulinu and Polyporus hirsutus, both in New Jersev. The genus Pseudo-
tephritis 1s purely North American.

DRYOMYZIDAE

Townsend (1893) states that larvae of Dryomysa occur in fungi. No
further information is available.

SAPROMYZIDAE

Dufour recorded Supromyza from fungi: in his second paper he cor-
rected this and stated that the insect was Calyptrate, and referable to
Anthomysa (Dufour, 1839-1840). This error is perhaps the origin of the
statement by Townsend, 1893, that Sapromyza has becn reared from various
decaying material and from fungi.

DROSOPHILIDAE

There are a number of unsatisfactory records of species of Droso-
phila bred from unnamed fungi. To quote the earliest only, Haliday (1833)
bred D. cameraria ‘from Boleti’ at Holywood in Downshire. Dufour (1840)
records D. fasciata and maculata as fungivorous. Spencer (1942) makes
the sound point that members of the D. quinaria group (which includes
phalerata, transversa, and the American munda) feed regularly on fungi in
the larval stage.

Basden (1934a) has recorded information on the relation between species
of Drosophila and toadstools in Scotland. He records both those species
which had been bred from toadstools, and those which as adult flies visit
fresh or decomposing toadstools. He distinguishes be:ween toadstools
growing on the ground and those growing on trees, but does not publish
identifications. Basden points out that three species of Drosophila (phaler-
ata, transversa and cameraria) breed exclusively, or almost so, in healthy
toadstools. The firs: two are closely related and belong to the quinaria group
of species ; cameraria is not closely related to them. His paper includes a
photograph of the Agaric, Russula cyanoxantha with eggs of D. phalerata
and cameraria embedded in the surface of the pileus or cap. Basden in-
forms me by letter that he has reared these two and also fransversa from
that toadstoot, near Edinburgh. He can distinguish the egg of cameraria
which has four thin Alaments from that of phalerata with two thin and one
longer and thicker filament and he has shown me a preserved specimen in
which this difference may be observed. Basden finds that D. transversa is
the rarest of the three in the Edinburgh distric: and phalerata the com-
monest: the latter is also capable of breeding in a wider range of fungi
than the others, but this doubtless requires fuller and more precise in-
vestigation.

Basden finds that, in Scotland, three other species of Drosophila, D.
funebris, busckii and subobscura, are less specialised; thev have been
reared from toadstools among other things. D. subobscura has been reared
on several occasions from fresh toadstols: the adult has been found only at
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species in an ‘autumn flush’ of Drosophila at Edinburgh in November, 1930.
Thesc flies were rarc in the cold weather, but subobscure again became the
commonest species in February and March, A few adult D. cameraria and
phalerala were caugh: in autumn and spring, and cameraria also in winter
(Basden, 1953). Wild D, subobscura females have undeveloped ovaries from
November to February : some show fully developed eggs in March (Basden,
1954b). Basden (19544} has reared funebris and busckii from decaying toad-
stools collected in a heap, but not from healthy ones; funebris has been
bred from many other types of fermenting miaterial as well. The adults of
these three spectes may be caught at toadstools.

Basden records an adult Scaptomysa graminum (Fall.) taken on a
bracket fungus near Edinburgh: the larva is a leaf miner (Basden, 1934a:
648).

Amiola alboguttata (Wahlberg) has been bred from the Pyrenomycete
Daldiniu concentrica collected from burnt birch at Studland Heath, Dorset,
August, 19335, adults emerging in the following June and Julyv. The puparia
are to be found in the fungus (Edavards, 1936; Walkelev, 1953, reared this
insect from the same fungus, in Surrey, adults emerging in June). The
larva of 4. alboguttuta perhaps feeds only on Daldinia.

Riel (1920), in France, bred Drosophila phalerata from the following
Agarics: Russula nigricans, R. adusta, R. virescens, R. cyanoxantha,
Collybiu dryophila, C. grammocephala, Tricholema inamoenm, Cortinarius
collinitus, Amanita phalloides, 1. pantherina and A. rubescens; also D.
transversa from Russula depallens, R. cyanoxantha and Boletus bulbosus.
Falcoz (1924) working at Vienne in the Dauphiné records D. unistriata
Strobl from Polyporus hispidus and P. intybaceus; D. obscura Fall. from
P. hispidus; D. histrio Mg. from P. intybaceus; D. phalerata from Lac-
farius piperatus. Bonnamour (1926) records the following from French
localities: Drosophila phalerata from Russula foetens and Tricholoma
album ; also D. rubrostriola Beek. trom Russula integra, Paxillus involutus,
Clitocybe giguntea and Boletus edulis.

From what is in prin:, and my own records, one sees that no spc-ize of
Diosophila is restricted to one or a few fungus food plants. The larvae of all
species feed on many soft fungi. Agarics preponderate, but soft Poly-
poraceae, are used and in one instance a Discomyvcete. Amiota alboguttata
behaves quite differently, the larva feeding in the hard Daldinia (Pyreno-
myvcetes).

Drosophilu phaleruta, transverse and cameraria comprise the species
known to specialise in breeding in healthy fungi. When Drosophila occurs
in a sample of fungus, large numbers are generallv present.

Drosophila phalerata Mg.—Reared from AGARICACEAE, Pleurotus cornucopiae, Cop-
rinus micaceus, C. radians, Psathyrella pygmaea; BOLETACEAE, Boletus sp.; POLY-
PORACEAE, Polyporus squamosus; once only from eah species of fungus. Cnllect=d
from June to August, Gerrards Cross.

D. transversa Fall.—Reared from AGARICACEAE, Coprinus micaccus (12 2y, Cop-
rinus sp., Psathyrella disseminata; DISCOMYCETES, Peziza (dleuria) repanda. (8 2);
PYRENOMYCETES, Hypoxylon deustum (Ustulina vulgaris). Collected from May 1o
August, Gerrards Cross and Tonbridge.

D. cameraria Hal.—Reared once from Russula lutzotacta collected in August at
Tonbridge.

D. funebris F.—Bred from AGARICACEAE, Lactarius piperatus znd Clitocybe gro-
tropa; POLYPORACEAL, Polvporus giganteus, dryadeus and fiseilis. Collected fr-om
August to November, Gerrards Cross and Tonbridge.

D. repleta Woll.—Reared from Lactarius vellereus and Paxillus involutus, crlleca|
in August at Tonbridge, Also bred from the Myxomycete. Fuligo seftiza (Buxton, 19:3).

D. wvibrissina Duda.—Bred from AGARICACEAL, Lactarius vellerzus, L. pitzratus,
Neurotus cornucopiae; POLYPORACEAE, Polyporus squamosus (11'7), fssilis, =
cwlbhrirone Collected from AMav to Aucust Gerrarde Crrse ard Te-tr  Thk= et
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D. subobscura Coll. and busckii Cog.—Both have been bred from fungi and other
materials (Basden, 1934a).

Leucoplienga maculata Duf.—Bred from Pleurotus cornucopiac, Polyporus squamosus
and Hypoxylon dcustum (Ustulina vulgaris) collected in June, July and August at Ger-
rards Cross. ’

SEPSIDAE

Nemopoda nitidula Fall.—Reared once from a plasmodiumi of an unidentified Myxo-
mveete (Buxton, 1954). 1t is probably a general scavenger, )

ASTEIDAE
feiomyza lacvigata Mg.—leared twice from Plewrotus cornucopive from Gerrards
Cross.
BORBORIDAE

Prof. O. \W. Richards informs me that onc British Borborid, Lepto-
cera parapusio, is reared from fungi and not commonly found in any other
material ;. females are much more frequent than males. Adults of one or
two species of Copromysa (Borborus) are found on toadstools: the species
have not been reared.

Leptocera parapusio Dahl.—A number (det. O. W, Richards) emerged during October
from Russula ochroleuca coilected at Gerrards Cross in September.

HELOMYZIDAE

Breeding records are not numerous, bhut larvae of certain Helomyzids
fced in subtcerranean fungi, of others on various fungi on the surface of the
ground. As to the first, of which I have no experience, Dufour (1840) and
Laboulbéne (1864) deal with species occurring in France. Talcoz (1921)
remarks that scectes of Swuillia (=Helomyzu) and Allophyla have been brod
from subterranean Ascomycetes, Tuber and related forms: he was probably
referring to early IFrench authors. Helomyza variegata has been bred from
a ‘tree fungus’, and H. humilis ‘has been bred from trultles by Dr. Norman
Joy’: several other species have been reared from nests of certain mammals
and birds (Collin, 1943). As to surface growing fungi, Kessel & Kessel
(1939) reared Suillia limbata Thom. from Lepiota rhacodes and Tricholoma
sp., both of them Agarics. Falcoz (1921) reared 1. wariegata in Vienne,
Dauphiné, from Hypholoma fasciculare. Bonnamour (1926) records
Helomiyza fuscicornis Zett. from Clilocybe giganica «nd Amanita citrina ;
also Helomyza notata from A. citrina, Tricholoma pessundatum and
Clavaria formosa (a single specimen); all from localitics in France.

IHelomyza varicgata 1.w.—Reared from an extremely wide selection of fungi:- DIS-
COMYCETES, P’iiza {Alcuria) repanda; TREMELLALES, Auricularia auricnla-judae ;
POIYPORACEAL, Polvporus giganteus, P. squamosus, BOIL.LETACEATL, Boletus wver-
sipellis; AGARICACEALE. Pleurotus cornucopiae, Kussula lutcotacta, Amanita sp.,
Pluteus cervinus, Paxillus involutus, and the ozonium of Coprinus. Auricularia produces
a very limited number of snecies of Diptera: this is even more truc of the ozonium, a dry
tough mat from which, however, T have on one occasion (16/1) reared scveral H.
wariegala. Tt is unlikely that the presence of several larvae was accidental, and it is
supposed that the ozonium is an occasional food plant. In summer. adults emerge about
a month after the fungi are collected. Larvae collected in late autumn pass the winter
in that stage in the moist sawdust in a breeding jar, and become puparia in the spring.
From Gerrards Cross and Tonbridge.

Helomyza notata Mg. var. hilaris Zett.—Reared in considerable numbers on a single
occasion, from Entoloma rhodopolinm, collected in November, flies appearing in March ;
from Gerrards Cross.

H. bicolor Zetl.- -Reared from PYRENOMYCETES, Hypoxvlon fragiforme (coccin-
erm) (371, half-a-dozen), BOLETACEAE, Boletus versipellis; AGARICACEAR, Amanita
muscaria, Armillaria mellea, Tricholoma atrocinereum, T. cuncifolium, T. nwudum,
Leccaria laccata, Mycena inclinata, M. galerienlata, M. cpipterygium, Entoloma rhodo-
bolium, Ileheloma crustulinijorme, Psilocybe elongata ; GASTEROMYCETES, Lycoperdon
pyriforme (9/1, only a single fly). The last record might, perhaps, be attributed to a full
fed larva which had pupated in the puff-ball (sce, however, the record of scveral
Tephrochlamys tarsalis reared from this fungus). The rest of the list is curious. Most of
the fungi are larg~ soft Agarics. but there are no records from Pleurctus spp. (22/0). or
{"olypores, even from the moist . squamosus (11/0). The record of several specimens from
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erally produces no Diptera. From fungi collecled in summer or early autumn, Ries
cmerge after about a month. The insect winters as a larva, becoming a puparil,xm in
midwinter or early spring, the adult emerging from March to May. From Gerrards Cross,
Stoke Common and Chobham, Surrey. .

H. fuscicornis Zett.—Reared from Clitocybe nebularis, collected in November, flics
appearing in April; from Gerrards Cross.

Tephrochlamys tarsalis Zett.—Reared from CLAVARIACEAE, Clavaria inaequalis
(4/1), but not from a considerable number of collections of other species of this genus;
POLYPORACEAL, Polyporus giganteus (4/1, in numbers); AGARICACEAE, Amanita
muscaria; Armillaria mellea, Tricholoma nudum, T. atrocinereum, Coprinus micaceus;
GASTEROMYCLTES, Lycoperdon pyriforme (9/1 four specimens). As with H. variegata
and bicolor the list is remarkable. Clavaria are not commonly food plants of Diptera; the
record from the puft ball, [.. pyrijorme should be accepted, based as it is on several
specimens, The larva overwiniers in the soil. From Gerrards Cross.

Tephrochlumys rujiventris Mg. var. canescens Mg.—One reared from the Pyrenomycete,
Ilypoxylon fragiforme (coccineum), from the same collection that produced H. bicolor;
collected at the end of April, the fly emerging in May; from Gerrards Cross.

Neoleria ruficeps Zett.—Two females emerged from Amanita muscaria; collected in
November, at Sevenoaks, Kent.

Allophyla atricornis Lw.—Reared from AGARICACEAE, Amanita phalloides, Mycena
galericulata, Lactarius vietus; collected September to November, flies appearing in April
and May; from Gerrards Cross.

MUSCIDAE

Keilin (rg17) and Muirhead Thomson (1937}, only refer incidentally to
fungi as breeding material. I have gained a few records from these papers
and from other sources referred to under the separate species.

Muscids are relatively infrequent in fungi and I have reared only 14
species from 28 collections. When a predatory larva occurs it does not
generally exterminate the other Dipterous larvae, so that one may breed a
predator and a considerable variety of other flies: sec records below under
Muscina assimilis, Mydaea urbana and Mydaea spinipes (the last presumed
to have a predacious larva). Of the species which do not have carnivorous
larvae Pegomyiu winthemi breeds, solely perhaps, in various species of
Boletus. In general Muscids have emerged from soft fungi such as common
Agarics, Boletus and Polyporus squamosus. Fannia canicularis may be a
partial exception, for I have reared it from a rather harder plant Fistulina
hepatica, and even from the wocdy Polvporns drvadeus. One or two authors
have recorded breeding Muscids from {ungi which were somewhat de-
composed. That probably means that the larvae are not full-fed until :he
soft fungus is decomposed, as is natural enough: there is no evidence that
the female fly chooses decomposing fungi for oviposition.

Muscina stabulans Fall.— Keilin (1917: 420) states that the larvae may be eizher
carnivorous or saprophagous. They feed on a variety of decomposing substances ¢r on
other larvae. Reared once, in numbers, from Pleurotus corrucopiae ; from material collezted
in June at Gerrards Cross, adults emerging July., In spiic of the presznce of numerous
larvae which are potentially predatory, this collection ided adult Erachypeza radiata
(one), nunicrous Drosophila phalerata, Metalimnobia bifasciata, Megaselia buxtoni ind
several Leptocera.

M. assimilis Fall.—Keilin quotes authors who reared this fly (in Frazce and Germeny)
from Boletus edulis and Agaricus campestris. He found larvze in decomposed remain: of
A, campestris, with larvae of other flies. He observed that the female M. assimilis w-uld
force her way into an incompletely closed box and oviposit in ferm=zating mushrocms,
She would also place eggs on a closed breeding box in such a way that the emerging
larvae could make their way in through a small crack. K=ilin also obszrved larvaz of 3.
assimilis in a variety of decomposing animal and vegetable malerials. The larva cf this
insect was shown to be predatory, ripping open and devouring other mzggots. Risi (152
reared it from Russula virescens (collected 1n August, adults emerging the same mo
also from R. depallens, Amanitopsis virginata and Polyporus (Melanopus) squamosus
France. Falcoz (1921) reared it from Hypholoma fasciculare, from %ienne, Daup
France.

The female has not put eggs on my breeding jars, perhaps betzuse the
fermentation in mine, with ample ventilation and much sawdust, iz n
have only reared the fly once, from Boletus sp., from Gerrards Cross; several inc
emerged, also considerable numbers of Helomyza <wcrizgata, Dr::ophila phalerita,
} o D
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Allocostylus diaphanus Wied—A number of adults emerged in May, 1935, from
Boletus luridus collected on Stoke Common, Bucks., 3rd October, 1954, also reared from
Pholiota squarrosa, collected 1st November, 1954, in Gerrards Cross, adults emerging
in mid-April.

Phaonia variegata Mg.—Dulour (1839) found a pupa in sand on which a mass of fungus
had been lying for some months. Keilin (1917) found larvae in slightly decomposed Boletus
edulis coming from the forest of Fontainbleu, IFrance. The larvae of P. wariegata were
con~uming those of Pegomyia winthemi; when the supply of prey was exhausted he reared
his . variegala on Pegomyia transversa Fall, from Armiilaria mellea. Keilin also found
that I variegata might go through its larval life in rotien wood.

Séguy (1923) states that the insect may be reared from decomposing vegetable matter :
he has found larvae in May in rotten fungi with larvae of Pegomyia rufina. Bonnamour
t1g2n) records rearing it from Fricholoiia pesswundatum. Muirhead Thomson (1937), during
his work in Ayrshire, Scotland, observed this insect during three years. e observed
oviposition on the upper surface of a pileus of Polyporus growing beside a beech stump at
the end of September. Oviposition was recorded once on a rotling Polyporus, on dead
leaves on it, or on damp moss close to the fungus. He never saw the eggs on any other
fungus, or elscwhere. The eggs were laid singly or in small groups, and the total per fly
was not great. After about g days (at 10°C.) the larva, which is already in the third instar,
emerged from the egg. [t was carnivorous, leeding on the abundant larvae of Mycetophila
ornata in the fungus: it did not prey on Fannia larvae and did not find those of Trichocera
attractive. The larva of P. varicgaia was [ull-grown in less than two wecks, and wintered
as a larva, pupating in January or FFebruary, the adults emerging at the end of March or
April. Phaonia spp. have predatory larvae: he collected some informaticin on larval biology
of c¢leven species, of which four were certainly and others probably carnivorous.

Reared from Pleurotus cornucopiae, and Clitocybe ncebularis, from Gerrards Cross.

P. goberti Mik.—Larvae found by Keilin under the bark of poplar logs near Paris were
shown to be predatory on those of Heteroncura. Reared from Polyporas hispidus, near
Vienne, Dauphiné, trance (I'alcoz, 1921).

Fannia ciliata Stein.—Recorded by Dufour from rotten Boletus cdulis. 1lalf a dozen
I, ciliata emerged within a few weeks from a Boletus (subtomentosus?) collected in
August, the material also produced Leptocera and Metalimnobia. From Tonbridge.

F. canicularis I..—Breeds in a great variety of decomposing vegetahle materiais and
may be reared from fungi. Falcoz (1921) reared it from Hyplioloma fasciculare, in Frauce.
I have reared it from POLYPORACEAE, Polyporus drvadeus, P. adustus, Fistulina
hepatica, BOLETACEALE, Boletus sp., AGARICACEAL Lactarius piperatus, once each;
from Gerrards Cross and Tonbridge.

F. monilis 1lal.-—Reared from Pleurotus cornucopiae (14/1) and Polvporus squamosus
v11/1); from Gerrards Cross.

Piezura pardalina Rond.—One emerged from Coprinus micaceus, Gerrards Cross.

Mydaca tincta Zett,—Keilin was informed by Ldwards that he had reared this insect
from larvae in a Russula where they were preying on larvae of iy /74 Tt was re-
corded by Riel (1920) in France from Russula nigricans. 1 have reared it from three
Agarics, on one occasion from each, Pleurotus cornucopiae, Amanitopsis fulva and
Russula ochroleuca : from Gerrards Cross.

M. urbana Mg.—Common and breeds frequently in cow dung. The larvae is copro-
phagous in the second instar, an active and obligate carnivore in the third (Muirhead
Thomson, 1937). One rcared from Polyporus squamosus, from Gerrards Cross, collected
in July. Prom the same collection 1 also reared Metalimnobia bifasciata, Ula sylvatica,
Drosophila phalerata and D. vibrissina, Mycetophila sp., Fanuia monilis and Megaselia

huxtoni.

Mospinipes Rarl—Reared once only, several specimens (in British Museum) from
Prigvporus squamosus, from Gerrards Cross; collected in May, flies emerging at the end
of June. The fungus contained hundreds of larvae of Mycetophila cingulum and lineola,
also larvae ol Droesophila, Ula, Helomyza and Platypeza furcata.

Ilvlemyia (Delia) albula Fall.—A score reared from the Agaric Psilocybe ammophila,
growing among marram grass on a sand dune, Newborough Warren, Anglesey : collected
July 15th, reared carly August.

H. (D)) antigua Mg.—Rccorded by Bonnamour (1926) as reared from a number of
Agarics, in France. The ‘Onion fly’ is ‘a well known pest of onions, leeks and shallots’
1 Miles 1953), but not known to breed in other plants. The identification should be accepted
with hesitation until confirmed.

H. (Pegohylemyia) cinerea Fall.—Reared from the Agarics Amanita sp. and Hygro-
phorus virgineus, from Gerrards Cross and from Se\_zenoaks, !(ent‘

Pegomyvia ulmaria Rond.—Reared twice, several flies each time, from Bolcius sp. and
Pholiota aegerita, from Gerrards Cross. )

P. winthemi Mg.—The few available facts suggest that this insect feeds only on species
of Boletus. Keilin refers to these larvae being devoured by those of Phaonia variegata in
Boletus edulis. The fiy was reared in France by Riel (1920) from two species of Bolctus.
I have reared P. winfhiemi from Boletus badius and wersipellis, numbers of flies, from a
e e 4y e e e (harrarde Crisee and Whinenade
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P. transversa Fall.—-Larvae in Armillaria mellea at Fontainebleau, France (Keilin,

1917). .
P. iniqua Stein.—Reared from Psalliota (Agaricus) angusta in France (Bonnamour,

1926). Mrs. M. Miles informs me that she has bred this inscct ‘from a seemingly healthy
Agaricus which decomposed only after the farvae reached maturity’, from Wye, Kent.
The mushroom was collected in September, the flics emerging at the end of April and in
carly May.

P. rufing Fall.—From Psalliota (Agaricus) flavescens colleeted in France in October,
a number of these flies emerged from January to May (Bonnamour, 1920).

Anthomyia pluvialis L.—Reared from Phallus impudicus in France (Bonnamour, 1926),

DISCUSSION

Dufour (1839) set down a number of biolog:cal generalizalions relating
to those Diptera the larvac of which are found in fungi. His general con-
clusions, which still hold good, are that one species of fungus may be
attacked at one and the same time by larvac of Diptera belonging to several
families: that one may find the larvae of a single species of fly in several
fungi, even unrclated ones: that there is a scasonal effect, for a particular
fungus may harbour a succession of larvae in diffierent months. One might
perhaps say that, since Dufour’s time, our knowledge of these numerous
Diptera has only advanced irf tegard to certain families, particularly the
Mycatophilidae. It might indeed be claimed that this paper is the first to
yive a general view, based on a wide collection of fungi and on the
identification of nearly all the Diptera bred from them, and also on a
consideration not only of breeding records but also of negative evidence.

COMMENTARY BASED ON THE FUNGI

The material must be considered botanicaily and entomologically. A
rather crude classification of the fungi, condensed from the Appendix, is
viven as Table 1. The table shows what proportion of particular families
or orders of fungi have been found to contain Diptera: in the Polyporaceae
and Agaricaceae it is close to 30 per cent., it is less in the Tremellales, and
considerably less (20 or 25 per cent.) in the Thelephoraceae and Clavariaceae.
The Appendix gives the same tvpe of information in a more extended form.
It is evident that there are certain species and genera of fungi which have
been collected repeatedly and almost always found to be infested with
Diptera: others have seldom or never been found infested, even if a con-
siderable number of collections have been exam:ned. Clearly then, we have
here a problem for further consideration,

Fungi with many associated insects.

1f we consider the distribution of families and genera of Diptera among
the fungi, it would seem best to select first a few examples of single
collections which yielded relatively rich insect faunas:

(1) From mature but not decomposed Polyporus giga-iteus collected September 1;th,
Gerrards Cross:—Mycetophila ornata and Drosophila junebris, iemerged by c¢né of
September, note rapidity), Ula sylvatica (October 20th on= ards), Megaselia sp., Trichciera
hiemalis (December). Tephrochlamys tarsalis (March).

(2) From mature not decomposed Hebeloma crustuliniz orme, collected December 715 at
Chobham, Surrey :—Mycetophila fungorum, M. lineola, Allodia lugens, A. ornatic:llis
tall emerging December or January); Helomyza bicolor -in May). It is unusual to rzar
four specics of Mycetophilidae from one collection. The fact that one may do so =m-
phasizes that it is not wise to identify larvac by referznce to reared adults, except in
those cases (few at present) where one has good reason for believing that only one
Myceetophilid feeds in a certain fungus.

(3) From several mature but not decomposed Pleurotws cornucopiae, cullected August
and, on an elm log, Gerrards Cross. there emerged in m:d August and early Septemizr :
Metalimnobia bifasciata, Ula sylvatica, Mydaea tincta, Culicoides scoticus, Leptocera sp.,
Megaselia giraudii; and in October, Phaonia wvariegatz. In contrast, from immazture
fruiting bodies (under 1 inch) of the same fungus collected on August 2nd, notiing
‘merged - trom anaturs fruiting bodies. about 14 invnes across, I reared Mega:slia
cirandii snd Leucophenga maculata.

Records given above relate to single collectinns. One might proceec to

make a peneral list of the insects reared fror. some species of fungus,
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hringing together material from several collections. But in the material
under study there are few species of fungus collected frequently enough to
permit this. We may, however, attempt to make such general lists for one
member of the Polyporaceae, (Polyporus squamosus), and two of the
Agaricaceae (Russula ochroleuca and Ileurotus cornucopiae), all of them
supporting @ vich and varied fauna of Diptera. The three lists are as
follows: -

(1) From seven collections of Polyporus squamosus from G_errargi_s Cross | reared : —
\L talinmobia bifasciatu, Ula sylvatica, Lestodiplosis (Coprodiplosis) sp. near polypori,
\egaselia buxtoni, Leucophenga maculata, Drosophila vibrissima, D. phalerata, Helomysa
sariegata, Mydaea pagana, M. urbang, M. spinipes and Fannia monilis. One collection
from Tenbridge, in the month of May, produced several of Lhe above, also Bradysia? sp.,
Scatopse fuscipes, and Platypeza furcata. Including the latter there are 15 species, of g
familjes.

(2) ¥rom four collections of Russula ochroleuca (collected in Gerrards Cross in june,
September, October and November), 1 reared:—Metalimnobia bifasciata, Ula sylvatica,
Culicoides scoticus, Forcipoinyia ciliata, Sciophila lutea, Cordyla nitidula, Mycetophila
Inctuosa, Megasclia pygmacoides, M. lutea, M. scutellariformis, Limosina parapusio.
Mydaea tincta. A total of twelve species, of six families.

(3) From three collections of Pleurotus cornucopiae, gathered in June and July at
Gerrards Cross, the following insects were reared:— Metalimnobia bifasciata, Ula
sylwatica, Culicoides scoticus, Lestodiplosis (Coprodiplosis) sp., Brachypeza radiata, Med-
cterus apicalis, Megaselia giraudii, M. imberbis, M, buxtoni, Drosophila phalerata, D.
wibrissina, Leucophenga maculata, Limosina sp., Leiomyza luevigata, Mydaca tincla,
Phoonia varicgata, Fannia monilis, Muscina stabulans. A total of 18 species of 11 families.

\What is striking about these three lists is surely their similarity. It is
cvident that many species of Diptera can be reared from soft Agarics and
also the soft Polypore, though it is indeed true that there are species of
flics and larger groups associated with one or very few species of fungi.

IFor the sake of comparison it is perhaps of interest to select three specics
of fungi which have yielded smaller insect faunas:-

(1) From eight collections of the Discomycete Peziza (Aleuria) repanda made in
summer and autumn at Gerrards Cross :—Allodia silvatica (several times), A. triangularis
(once), Drosophila transversa, Megaselia flava, Helomyza variegata. .

(2) From four collections of Pleurotus ostrealus (October to December, Gerrards Cross
and Windsor, Berkshire), I reared:—JMycetophila ornata (large numbers), Trichocera
hiemalis, Anisopus cinctus. The contrast between the three species reared from P. ostreatus
in autumn, and the 18 rearcd from the closely related P. cornucopiae in June and July
(see above) is interesting. It seems possible that P, ostreatus, which generally produces
its fruiting bodies rather late in the year, has for that reason a more limited fauna.

(3) From ten collections of Coprinus micaceus (in the broad sense), made at Gerrards
Cross from April to Secptember 1 obtained only :—Mycetophilid larvae in numbers,
(nothing emecrged), Megaselia giraudii, Drosoplila transversa, D, phalerata, Helomyza
bicolor, Teplrochlamys tarsalis. One collection of C. micaceus from Tonbridge added
Megaselia pygmaeoides.

Fungi which appear ‘unattractive’ to insects.

IFungi seldom or never producing Diptera we call ‘unattractive'. The
Appendix shows that a diversity of species of diffcrent families fall in this
group. Records of species of which a considerable number of collections
have been made are presented in Table 3, which relates only to material
collected in or about Gerrards Cross. This table shows that when Diptera
are present in these unattractive fungi, the insects belong to few families ;
specics of flv, however, cxhibit a wide choice of food. One observes, for
instance, that a characteristic species of Mycetophilu is ocellus; one notes
also Helomyza sp. and Bradysia sp. But though the majority of the Diptera
are polyphagous, two or three of the Mycetophilids shown in Table 3 are
restricted, so far as we know, to one or two food plants. e.g. Trichonta
vernalis, Phroniu sinnate and Sciophila buxtoni.

Further study of Table 3 reveals several tentative conclusions, e.g.:

T
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(1) Some of these unattractive fungi are hard and dry. For instance the
fruiting body of Polyporus betulinus, even when fresh, is tough and pithy.
I have bred no Diptera from 6 collections, and have sliced up many others,
but never found early stages of Diptera, though one or two insects are
recorded from it by other entomologists. \With it onc may contrast Foly-
porus squamosus (above) from a few collections of which 15 species of
Diptera appertaining to 9 families were reared. To the human being the
essential difference between these two fungi appears to be in consistency:
for betulinus is tough und resistant, but squamosus is soft and decomposes
rapidly.  This possible explanation reccives some support from the
Appendix, which shows that in Polyporaceae in general. the proportion
infected is low, the majority of thuse plants, except P. squamosus, hispidus
and one or two others, being hard and tough.

Table 3 includes also a number of other hard, drv organisms, for
instance the two Pyrenomycetes (Xyliria spp.}, the three species of Stereun,
the Agaric Schisophyllion commune, the ‘ozonium’ of Coprinus and the
Gasteromycete Lycoperdon pyrijorme. Among these S. commune is par-
ticularly interesting, for it is:the only Agaric in my collections which is
tough and dry; consistently no Diptera are reared from it ; there is further
information from 1934 and 19335 confirming this. The possibility that the
absence of flies from S. communne may be due in part to season is discussed
below. One may conclude that hardness appears to be one of the qualities
which reduces the number and varicty of Diptera attacking certain kinds
of fungus. But it is to be obscrved that many of the plants shown in Table
3, for instance luricularia, Clavaria and the small Agarics, are soft and
liable to rapid decomposition: in spite of that, they are unattractive, In
classifying a fungus as ‘hard and dry’ some caution must be used, for most
of the plants mentioned above {Stereum, Xylaria, etc.) die and dry ug
without evident decomposition, so that there is some risk of collecting them
after they are dead: whereas this cannot occur with a soft plant such as
I sqnamosus because it decomposes rapidly, It is important to guard
against an crror arising from this difterence,

(2) There is a group of small Agarics of which the insect fauna is
restrirted and in which Diptera tend to be rare. The first six Agaric species
shown in Table 3, i.e. down to and including Psathyrella pygmaea, are
examples; there are others in the Appendix, for instance Mycena spp. Al
these are small, the cap less than } inch in diameter in average specimens
and sometimes much less, and all of them come up singly (with the ex-
ception of P, pygmuaea which grows in dense clumps). It might, therefore.
be very difficult for a fly larva, afier consuming one of these little toadstools
to find inother. The proportion infested with Dipiera in the collections
shown in the table is g out of 28, i.c. one third, with which one would
compare approximaiciy o per cent. (Table 1) for Agarics in general. More-
over the Dipterous {auna is limited, few species being recorded: with this,
comparc the lists of Diptera from the larger Agarics Hebeloma crusiuling-
forme, Pleurotus cornncopiae, Russulu ochroleaca and even Coprinys
micaceus (above). One canno: attribute the fauna of these small Agarics to
insufficient material. They generally come up in abundance and most of m
collections have consisted of 30—zo0 fruiting bodies, so that the tota
amount of material is comparable to what one might ccllect from some
larger Agaric,

(3) Table 3 also suggests that the season of the vear may have an im-
portant effect in determining whether Diptera wil! be found in a particular
species of fungus. lFor instance, onc collection of Polyporws adustus mad=
in Mav contained Diptera of 3 specics, whereas 7 collections made iz
November or December cither contained nothing or (in two cases) singl~
snecies. Also the collection af Tyvcoberdon byvriforme made ir Ancucr vialdes
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4 species of Diptera, but seven collections made from September to Novem-
ber (and several dozens sliced up at the same period) showed no sign of
Dipterous larvac). The absence of Diptera from the dry Agaric Schizo-
plivitum commune may be due in part to its texture, but in part to the fact
that it is found in winter.

There are singularly few records of Diptera from edible mushrooms,
i.c. wild and cultivated members of the genus Psaliota (A garicus). As to
cultivated mushrooms, best referred to as Psaliota hortensis, the paper by
Brauns (1950) is of considerable value; see also Thomas (1942), Austin
(1933), Austin and Jary (1g34). Both in the Old World and the New,
cultivated mushrooms are attacked by Sciarines, Phorids and Cecidomyids,
to which Austin adds Drosophila funebris. 'The absence of Mycetophilids
{(except the Sciarines) is remarkable, having regard to their abundance in
Agarics. There are extremely few records of Diptera from wild species of
Psaliota: if entomologists have studied them, they have not recorded the
negative evidence.

COMMENTARY BASED ON THE INSECTS

If we now view our material as entomologists, we can consider first
the distribution of Diptera among fungi, and the degree of specialization
shown in choice of food plant, and then a number of other biological
observations.

Association of species of Diptera with fungi.

It is evident from the records of breeding given above that the associ-
ation of fly with fungus may be very general or specific to various degrees.
Tentatively it is suggested that one might distinguish four categories,
representing an increasingly close nexus between insect and plant. The
categories might be defined as follows :-

(1) Species reared from fungi: larvae probably eating fungi, but feeding also on
decomposing vegetable material of other sorts.

LExamples:—Trichocera hiemalis and spp., Forcipomyia ciliata, Scatopse fuscipes,
Scenopinus fenestralis, Megaselia giraudii, M, rufipes, Drosophila junebris, Muscina
stabulans and Fannia canicularis.

[t may be remarked that in decomposing vegetable material of any type, it is possible
that the fly larvae confine themselves to eating mycelium, or moulds, or fungus material
of some sort.

(2) Insects reared from fungi only, but from a wide range of families.

A number of examples are given in Table 4. It will be noted that nearly all these
insects occur in Agaricaceae and many of them also in Polyporaceae: beyond that, the
choice of families of fungi is curiously different for different insects, Further work may
show that many of the insects shown in this table breed in a still wider range of fungi.

(3) Insgets which are reared only from fungi and which appear to be limited to a
particular family.

For example : —DPolvporaceae, Ditomyia fasciata (hard Polypores only), Dynatosoma
fuscicorne ; Agavicaceae, Allodia ornaticollis; Boletaceae, Pegomyia winthemi.

(4) Insects which have been reared only from fungi and are perhaps confined to one
species or to a few related species.

Pyrenomycetes, Daldinia  concentrica, Amiota  alboguttata; Discomycetes, Pesiza
(. Heuria} repanda, Allodia silvatica; Tremellales, Calocera viscosa, Phronia sinuata;
Polyporaccae, Trametes spp., Sciophila buxtoni; Polyporaceae, Poria versipora, Trichonta
vitta; Polyporaceae, Polyporus squamosus, Mycetophila cingulum ; Agaricaccae, Hypho-
loma fasciculare, Bolitophila saundersi (one record, Tricholoma); Agaricaceae, Hypholoma
sublateritium, Bolitophila cinerea (one record, Hypholoma wvelutinwm); Agaricaceac,
Paxillus involutus, Bolitophila hybrida (also from Boletus); Agaricacrae. Russula spp.,
Cordyla nitidula.

Other biological notes.

[ scldomn disturbed the material in my breeding jars. so that little
information has been gathered as to which larva may be predacious or
vegetarian: or whether a vegetarian larva attacks undamaged tissues or
those in which some other insect has already made tunnels: or whether it
cats the gills, or the solid tissues of the cap or of the stem. The following
noyinte of oeneral interect have however nrecented themselvee Other
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biological notes will be found in the text, particularly in the systematic list
of insects reared.

(1) Seasonal cycles.

Many Diptera of a number of familics emerge from the pupa in April
or May, though few of the fungi are producing fruiting bodies at that
season. For instance, among the Agarics, St. George's mushroom (T richo-
loma gambosum) is traditionally associated with the saint’s day, April 23rd,
and a few other Agarics appear in the spring or early summer: they are,
however, irregular in appearance and seldom common. During the same
scason, there are few fresh fruiting bodies of Polyporaceae, except that
Polyporus squumosus 1s abundant. The Pyrenomycete Hypoxylon deustum
(Ustuiina vulgaris) is common, and is a food plant of a number of flies.
Stereum* and many other fungi are not available at all. The number of
fruiting bodies and the variety of specics is quite inadequate for the numer-
ous Diptera on the wing in spring and early summer. Flics emerging in
April and May probably live for a long period, in a state of sexual immaturity,
until they can avail themselves of the abundance and variety of fungi
appearing in late summer and early autumn. If this is the case, the annual
cycle must depend on an elaborate type of adult diapause, and the number
of generations of the insect may be very low, even one onlv. Assuming this
to be correct, there is a remarkable contrast between the longevity of the
adult Hy and the extremely rapid development of the early stages in the
short lived fruiting body.

"Dead fruiting bodies of Stereum, Xylaria and woudy Polypores are persistent and wmay
be found. They produce no Diptera in my experience. ’

(2) Possible importance of mycelium.

Though it appears likely that the adult flies, or at least the females
which emerge in the spring, must live some months until fungi are avail-
able for egg-laying, there is another possibility to be considered. As we
have seen above, the mycelium is generally more bulky and longer
lived than the fruiting bodies or sporophore. It is possible that larvae of
flies which have reared from sporophores are capable of feeding also on the
mycelium, either in the soil or in rotten wood. This is true of cultivated
musurcoms, Psaliota hortensis, for it is recorded that a Cecidomyid,
Mycophila speyeri, feeds on the mycelium in the mushroom bed {Anderson,
1936). Moreover, Thomas, (1942) writing of mushroom culture in North
America, states definitely that the mycelium is attacked not only by that
Cecidomyid, but also by larvae of Phorids (Megaselia) and Sciarines. Thus
there is reason for thinking that in nature the mycclia of a variety of fungi
may be more important as food material than we have supposed. It will
not be easy to confirm this, but one might endeavour to rear insects from
the soil immediately under a clump of Agarics., for comparison with other
samples from spots a few feet away. One could also investigate the soil
immediately in and around ‘fairy rings’ which must no doubt be full of the
perennial mycelium of Marasmius oreades or of one of the other fungi with
a similar habit. I have already given some littie attention to the “ozonum’
of Coprinus. This is a mass of sterile tissue growing on the surface: of
dead wood: it cannot, however, be said that my efforts have been rewarded,
for out of 17 samples of this *‘ozonium’ two only produced Diptera (Table 3).
Another type of sterile perennial fungal tissue which could be obtained in
fair quantity, is the rhizomorphs of Armillaria mellea.

(3) Enemies of larvae.

Little is known of the enemies of Dipteri—s larvae in fungi. In any
suburban garden toadstools may often be scen torn and broken into pieces.
I expect that this is done by thrushes and blackbirds (Turdus) searching
for Dipterous larvae. The growths of Stereum are also often destroved,
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and from the tooth marks 1 think that this is probably done by grey squirrels
(the introduced Sciurus carolinensis), They are cating the fungus, not
searching for larvae: whatever may be the explanation, large quantities of
Steremn disappcar early in the winter.
(4) Parasitic insects. . ‘ .
The study of the insects which parasitize the Dipterous larvae in fungi
will be greatly facilitated when methods have been brought into use for
isolating single larvac or cocoons. It has been shown by Scguy (1940)
that certain Proctotrupids and Braconids are parasitic on particular genera

of Mycetophilids, and a useful list was given by Madwar (1937:93) of -

organisms found as parasites in Mpycetophilid larvae. He records four
Proctotrupids, one Braconid and ten Ichneumonids: also Nematodes and
Protozoa. Madwar himself, and others uoted by him, have bred the Ich-
neumonid Proclilus edwardsi Roman from the larva of the Mycetophilid
Brachypesu radiatu Jenk. The parasiie may be common, and as suggested
by Edwards a high degree of parasitism might account for the scarcity of
adults of the fly though the larvae are abundant. An unusual observation
was recorded by Thompson (1938), who examined larvae, probably of the
genus Sciara, collected near Paris. In one of these he found a first instar
larva the structure of which suggests that it may be that of an unknown
Acalyptrate. As Thompson remarks, if this parasitic fly normally develops
in Sciara, the adult must be very small. No corresponding insect has
emerged from my numerous collections containing numbers of Sciara. As
Thompson points out, it is rare for a larva of a Dipleron to be parasitized
by another Dipteron.

(5) Fungivorous Nematodes. )
In breeding jars, in which fungi are decomposing, one may frequently
observe creamy streaks in the water of condensation on the inside of the

jar. These consist of great numbers of immature Nematodes, of sevgral
genera. Among them the late Tom Goodey rediscovered Iotonchium
(Tylenchus) fungorum, which was described by Biitschli in 1873 and had
not been seen since: it is an o.ganism of great interest to specialists

(Goodey, 1953).

SUMMARY

(1) The basis of the paper is the Diptera of all families bred from 447 col‘lection§ o{
154 specics of fungi in the period 19s0—1953 (Table 1 and Appendix). A ‘collection
means one or more fungi of a single species collected at one time and place, Almost all the
material was from south-cast England. The paper also includes published records of
Diptera reared from fungi from Britain, coytinental Eurg)[)e and America. .

(2) THe Diptera reared belong to 98 species of 16 families (Table 2). In addition, five
flies are referred to in the text, reared from fungi collected in 1954, and 10 further species
may be added which have been reared from fungi in Britain as has been 'k_no“‘n_from
published records. This, however, in no way makes a complete record of British Diptera
known to have been reared from fungi. . .

(3) As to the fungi, I have sought material wndel_\f among the la‘rger forms and
reared Diptera, or attempted to do so, from many species of fungi which are common
~nough, but have never before been examined by entomologists, Parily for that reason the
paper contains rvecords of quite a number of flies which have been reared once or more
from particular species of fungi, no previous records of ll}e food plant bcmg available.
Lists are given showing the considerable number of species of Diptera which may be
reared even from one collection of a favourable type of fungus. If one brings together
the information derived from a number of collections, one may make a total list of
hetween ten to nearly twenty species of Diptera of as many as eleven families_ reared
from a single fungus specics (page 86).. All the fungi which support large Dipierous
faunas are soft and decompose rather rapidly. Spme are Agarics hut certain soft Polypores
(e.g. Polyporus squamosus) produc.e a gfeat varlety_qf mnsects. )

(1) A number of species of fungi of different families support few Diptera or even none,
rven though a considerable number of collections of .thu fur)g}g have l?een made. Ve
Diptera occur in these plants they. tend to be of species exhibiting a wide chmc.c of food
plant and to belong to few families. It seems that a fungus m=ay be relatively ‘un-
attractive’ for one of several reasons. Fungi which are hard, dry and tough form one
com-ma 3k e cionificant that species of unatlractive fucngi belonging to several families
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share this characteristic. Another group consists of small Agarics which though soft and
fleshy are seldom infested with larvae of flies, perhaps because they are so small and
provide insufficient food. There is also a suggestion that sporophores which become
mature very Jale in autumn or in winter may contain no Diptera or almost none: in a
few instances I have shown that within one species of fungus the winter sporophores may
be without Diptera whereas those found in summer may support several species (page
63, Table 3).

(5) The degree of association between the fly and fungus may be very general or
specific to different degrecs (pages 85-80). Some of the Diptera may also be reared from
decomposing vegetable material of other sorts. Other Diptera appear to be associated
invariably with fungi, but of a wide range of families (Table 4). Others again have been
reared repeatedly from fungi within one family only, or are even more specific and
associated with a single speeies of Tungus, or two or thee . related species.

(6) Adults of many of these Diptera are known to emerge in the spring, a season at
which fungi of almost all families are exceedingly scarce wr non-existent. It may be that
some of these adults live some months until sporophores become available in the late
summer and autumn, but others possibly feed upon the appropriate mycelium either in
the soil or in rotten wood, The mycelium, except that of cultivated mushrooms, is a {cod
material which has not vet been studied. It is suggested that ‘there are several
types of unexplored types of food material and it is certain that there are a large number
of Diptera (particularly among the Mycetophilidae) which must be zssumed to be fungus
edlers, but which have never been reared in spite of the considerable amourt of work
which has been devoted to the subjeét.

APPENDIX

List of fungi examined.

This appendix gives a list of all fungi examined, to the end of 1933,
arranged systematically. The first number gives the number of collections
examined ; the second number, the collections in which Dipterous larvae
were observed. In many cases larvae were seen, but no adults bred, so that
the list does not agrec in all respects with the text of the paper, which is
based on adult Diptera bred and identified. All were from South-East
England, the great majority from Gerrards Cross, Bucks.

MYXOMYCETALES
(See Buxton, 1934.)

ASCOMYCETES

Pyrenomycetes
Nectria cinnabarina (Tode ex Fr.) Fr., 3, o; Daldinia concentrica (Bolt. ex Fr.) Css.
and de Not., 2, o; Hypoxylon fragiforme (Pers. ex Fr.) Kickx., (= H. coccincum BulL.}.
3. 1; H. deustum (Hoffm. ex Fr.) Grev., (= Ustuling wulgaris Tul.), 3, 2; Xvlaria
hypoxylon (L. ex Fr.) Grev., 8, 2; X. polymorpha (Pers. =x Fr.) Grev., g, 2.

Discomycetes

Coryne sarcoides (Jacq. ex Fr.) Tul, 3, o; Orbilic leucostigma Fr., 2.0; Per:za
(Aleuria) micropus Pers. ex Fr., 1,1; Peziza (Aleuria) repar-da Pers. ex Fr., 8, 7; Bulga-ia
inquinans [Pers.] Fr., 2, 1; Alewria aurantia (Pers. ex Fr.) Fucke!, 1, 0.

BASIDIOMYCETES

TREMELLALES

Auricularia auricula-judae (Fr.) Schréet, 11, 6; A. m:senterica Fr., 10, 2; Calocera
cornea (Fr.) Loudon, g5, 4; C. viscosa (Pers. ex Fr.)) Fr.. A 1; Dacrymyces deliguescans
(Bull, ex Mérat) Duby, 3, o.

APHYLLOPHORALES
Thelephoraceae
_ Sterewm hivsutum (Willd. ex Fr.) Fr., 7, 1; S, purpureu= (Fr.) Fr.. 7,3, 5. gausapatus.
Ur., 7,05 Carticiuon laeve (Pers.) Quél., 7, 1; C. »sp., 1, 1. (. (Gloes cvstidivmy laclese:r

Berk., 1, 1; Peniophora setigera (Fr.) Bres.. 1, o; P. gigantea Fr.) Massee, 1,
P. quercing (Pers, ex Fr.) Cooke, 1, o; Phlebia radiata r., 1, 1; Coniophora putecra
(Schum, ex Fr.) Karst., 2, 1.

~e

Clavariaceae

Clavaria corniculata Schacff. Fr., 1, o; C. stricta Per:. ex Fr., 1, 0; C. vermiculgei:
Fr., 1, 1; C. fumosa Pers. ex Fr., 1, 0; C. inacqualis Miler ex Fr., 4, 1; C. argilla:sa
Perec ex Fr.. 1 o (. sucdnea Rill ov Fre 1
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Polyporaceae

3 f ] 4 Ty, ; P. frondosus

/ : us [Huds.] Fr., 11, 10; P. giganteus [Per_s.] Fr.,, 4, 33 ;
LDiIC)ﬁ?ﬁo{.}: :gw;”.lols’.$s£lp)mrc]us [Bull.] Fr., 2, 1; I betulinus [BulI..] Fr.,F7, %, P..
hispid;"x [Buil,]’ Fr'.‘ 2, 1; P. dryadcus [Per;.] Fr., s, 1:;; fP adu:tu[sl)([egl]lldl;l 1;., ,: :3),
issilis . & Curt., 2, 2; P. picipes Fro, 3, 15 7. fumosus |LErs. URURER
I:.Sj)l:SllluUI?E}rom«“ wmosus (Fr.) Cooke, 4, 1; F. ulmarius ([Sow.]Fr.) Sacc., 9, 4; é:
;;(lel(t'u'llx El‘crs.) B. and G., 3, o; Polystictus versicolor ([IT:]F{'.) Sacc., 16,F ;
Trametes confragosa ({Bolt.]Fr.) Jérstad (= rube;‘ceug.Fr.)., 6[.[; ;“1J. %I:Jbo_zm (2[Pelr‘in]mrez

3 ;. Daedali wercina [L.] Fr., 6, 2; D. bienis ull. ] Fro, 2, 2; zit

ll,:t'l"”‘?,'u'*([Ll_Jlnl::"dl,qo; Poria versipora (Pers.) Baxter (= mucida ([Pers.] Fr.) Bres.),

2. 2: P. 7 sp., 1, 0; Fistulina hepatica (Huds.) Fr., 5, 33 Merulius corium Fr., 1, 0.

AGARICALES
Boletaceae

] 5 < I'r ; ¢ = Xerocomus subtonien-
3 luridus Schaeff. ex Fr., 2,0; B. Sublomcntq:us.l‘r: ( " ubto;
fnsxﬁﬂl(‘i'{;l.s) é::éll.‘)‘ :t 1; B. badius Fr., 1, 13 B. versipellis Fr. (= Leccinium versipelle
(Fr.) Snell). 3. 3; B. ?sp.. 4 1.
Agaricaceae
i i 'al « Fr ; i inn. Fr.) Hooker, 3, §;
) halloides (Vail. ex Fr.) Secr., 1, 1; 4. muscaria (Lmn. ex | 3, 8.
1 rln:;:fxylltl::sp(’l?u(: ;x (Fr.) S. F. Gray, 1, 0o; A. ?sp., 1,1; Amanitopsis fulva (Secr.)y w.
/G. %miih 1, 1; Lepiota cristafa (A & S. ex Fr.) Rummer, 1, 13 Armillaria mellea (Vahl.
C\: l|) l\:un'm):‘r, 3 25 Tricholoma rutilans (Schaeff. ex Fr.) I\ummer,_l, 1; T. atro.cx’;-
r;'('u,'u (Pers. ex Fxt.) Qu¢l. sensu Bresadola, 2, 2; T. gambosum (Fr.) I}}lmnler, 2, 2; T.
nudum (I;"r.) Kummer, 2, 2; T. personatum (Fr.) Kummer, 1, o; Clitocybe nebularis

3 < v i C i (W 7r.) Studer = Hygrophorupsis
Jatsch ex Fr.) Kummer, 1,1; C. aurantiaca ([Wulf.] Fr )’ : :
g;«:a?:t;a;:([\l’v)ulf._] Fr.) Maire, 1, 0 C. geotropa (Bull. ¢x Mérat) Quél., 3, 3; C. cyathtt
formis (Bull. ex Fr.) Kummer = Cantharellula cyathiformis (Bull. ex Fr.) Singer, 1.1;

vibect r.) Ouél., 2, 1; Laccaria laccata (Scop. ex Fr.) Cke., 1, 1; Collybxia radicata
gi:\:[bcei'm[?r.()FQléQl., 2, 13 C. maculata (A. & S. ex Fr.) Kummer, 1, 1 ;‘C. velutipes (C:;t.
ex Fr.) Kummer = Flammudina velutipes (Curt. ex Fr’.) Karst., 6, 1; AIamsémlt;s ore Fre.;
(Bolt. ex Fr.) Fr., 8, 5; Mycena avenacea (Fr.) Quél, 2, 13 M. ﬁlope%( ull. ex. i
Kummer non Kiihner, 1, o; AL flavo-alba (Fx:.) Quél., 5, 1; M. olida rfes.; 2, 0 1 :
galericulata (Scop. ex Fr.) Kummer, 1, 15 M. inclinata (Fr.) Quél., I,FI ; 115.. ? sp., 3 f:
Omplalia fibula var Swartzii (Fr.) Karst = Hemimycena Sctxvpes (Fr.) m.ge;', 4, %
Plenrotus corlicatus (Fr)) Kummer = P. dryinus (Pers. ex Fr.) Kummer, 1, 1; F. (07[;1—
copiac (Paulet ex Persoon) Gillet = sapidus Schulz., 14, 93 P. ostreatus (].a1c7q. ext. r;)
Kummer, 4, 43 P. lignatilis (Fr.) Kummer, 1, 0; P, 111dula;1:j_Pers‘.) Fr., 1,0, ) ..”se;o l‘lm s
(Schrad. ex Fr.) Kummer, 1, 13 Panus stipticus (Bull. ex Fr.) Fr., 1, 0] f\c]:}}oﬁ iy [;‘m
commune Fr., 3, o; Hygrophorus niveus [Scop.] Fr., 1, 0} H. virgineus Wu g e?( Fr.,
4, 23 1. coccincus Schaeff. ex Fr., 1, 13 II. puniceus I'r., 1,05 Lattunu:.vc.llenui?( r.)
F‘r. '1 1; L. piperatus (Scop. ex Fr.) Fro, 1, 15 L. ?sp., 1, 0; Rl.lSSuld nigricans r'.,I;,
I ‘I\‘.’orhrolcutu (Fr.) Fr., 6, 4; R. luteotacta Rea, 1, 1; R, vinosa Pln(:lb., l,S lh, ﬂ“
?'sp., 1. 1; Volvaria (Volvariclla) speciosa (Fr.) }‘{umr'ner, 1, 0; Pluteus Lervmuxé c la.e .
ex Secr.) Kummer, 1, 1; P. umbrosus (Pers. ex l<r.)‘l\un3mer, 1, 1; Entoloma 1th) OPI(; ium
(Fr.} Kummer, 2, 1; Pholiota squarrosa (Mill. ex .l‘ r.) Kummer, 1, 1; .P. aeﬁger;}ga ( r}i‘g,)
Quél. ='Agrocybe cylindracea (DC ex Fr.) R. Maire, 1, 1; P, :Ill{(t(l.bllls (Sc. Iz)ie . ex rt)
Kummer = Kuehneromyces mulabilis (Sch{leﬂf. ex Fr.) Smg(ir & Smlt“h, 1,0; P, n.mlrgmaha
(Batschr ex Secr.) Quél. = Galerina marginata (.Batsch ex Secr.) Kiihner, L 0; _nocy e
lacera (Fr.) Kummer, 1, 0; Hebeloma crustuliniforme (Fr.) Qu)él., 1, I};: I\aléc.?lrim :umt
orbicularis (Bull. ex Mérat) Quél, 1, o} Tubaria fl:YfllraC(‘fl (Pers. ex Brll)b' rillet, 1'. 0;
Galerina graminea (Vel.) Kiihner, 3, 0; G; clavata (V el..). l{t{hner, 4. 2; o»Iltl\”-x1<E1~t“ ;I(:n:
(Bull) Fr. = B. vitellinus (Pers. ex Fr.) Fr.o 1, 135 Paxillus involutus (Balsg] cI.\ ‘1.1)‘{ ;.-‘
11 Psaliota ?sp., 1,0, Hypholoma :ublntnn.tum (Fr.) Quél., 1,13 H. fascicu U[;l (Hud 5,.
o.,x I-zr,) Kummer, 5, 4; Auellaria separata (Linn.) Karst = scmxf)rala Sow, le}xﬂ r., 1,Fo_,
Panacolus fimicola (Fr.) Quél. var. ater Lange, 1, o; P. papilionaceus ('Pu - ex' Fr.;
Quél., 1, o; Psathyrella subatomata (Léi!lge) Moser, 1. o; P. dlSI'L‘nllMllt(l ( e.r>..l.e.\B r.
Quél., 7, 3; P. pygmaca (Bull. ex Fr.) Singer sensu Quélet non Favre = corr:émx is Bres.
& P. Henu., 7, 33 P. ?2sp. 1,13 Coprinus comatus (Fr.) S. I:‘ Gray. Loo; C. ’f“c‘“fe?;‘
(Bull. ex Fr.) Fr., 12, 9; C. radians (Desm.) Fr., 2, 1; C. ‘ozonium’ stage, 16, 23 (.
? sp., 3, O

GASTEROMYCETES

Phallus impudicus Pers., 1, o; Lycoperdon pyriforme Pers., 9. 1 (and several dozen
sliced up; uegat’=e): Scleroderma cepa Pers., 1, 1; S. verrucosum Pers., 1, 0.

FUNGI IMPERFECTI
Oidium so.. 1. o; Monilia fructigena Pers. ex Westend., 1, o; Trichothecium roseum
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Hallodapus montaundoni (Reuter) (Hem.-Hel. Miridae) in a new localily in Kent.—
On June 20th, 1939, ! took a single specimen of this vare bug in a chalk-pit bhetwecen
Eccles and Burham, Kent. This appears to be only the fifth British locality.

lu 1923 two specimens were recorded, one from Swalecliffe, Kent (E. A. Butler, 1923,
Ent. Mou. Mag. 59:130-31) and the other from Coleshorne, Gloucs. (]J. Edwards, 1923,
Ent. Mon. Mag. §9:130). No more was heard of the species in Britain until several
specimens were caplured on August 11th, 1944, at Stroud Common. Gloucs. by the late
T. Bainlrigge Fletcher. Since then R. J. Southgate, in correspondwnce with Dr. A M.
Massee, reports the occurrence of the species at Brean Sandhills on September 3rd. 1953.

I wish to thank Dr. Ao M. Massee for confirming my identification of the specimen
and also for tracing the earlier records.—K. C. Sipk, 107 London Read, Stone, Dartford,

1460.] 95
THE DISTRIBUTION OF MANTIS RELIGIOSA L. (DICTYOPTERA :\IANTID‘\E)

BY A. N. BRANGHAM

1)r, D'd'\'l'd Ragge’s (1959) interesting note that a temale specim y
Mantis religiosa L. was discovered on the South Downs on O;:gc?ber exr:'t(})mL
1930, prompts the observation that the range of this species has tend cli ;
sprcad northwards on the Continent of Europe in recent years, Dr ?]-Ft’o
\anden Eeckhoudt (1958) has recorded that it first appeared in clearings of
the I'or‘cst of I'ontainebleau at the beginning of this centurv. Shortly bzl'o(;f:
the outbreak of the 1939-45 war it was taken in the souihernmos: distric:
of Belgium, while more recently, it has been found [urther north tin cle';r:
ings in the Ardennes. )

M. religiosa is the only Iluropean representati- ¢ of the Mantidae to have
spread northwards from the Mediterrancan region (where is variable colour
torins, ranging from green to vellow, are comunon). Ouiside the Mediter-
ranean it is L:‘.\m[incd to xerothermal localities of shrubby or grassy wasze-
f.tr}d .mt? to vineyards 1o u Jesser degree. M. Beier (19352) has said that the
nsect used to be more widely distributed in Europe chan it is now, retreat-
iny since the middle of the ninetcenth ceatury as a result of the cdlti\'atio}m
oi wasteland which had previously formed its =ujor habitat outside the
Mediterranean. In the middle of the eighteenth century, for example, M
rchg:o.\"u was comparatively common round l"rnnl<f't11:t-'an-\lain; :11' I:’]f:
beginning of the following century it was still to ve found ncar Passau and
the Rheinpfalz. Today the stenozones in Germany are in isolated places in
Bavaria and Baden, as well as in Alsace and Lorraine, parts of Austria
Switzerland, Czechoslovakia, and southern Russ:a, according to Beier. Ir:
recent decades he inseel has been intro luced 10 southern Ontario and
New York State, <o that its northernmost limit appears to lie roughiyv along
latitude 30° N. h ’ =
~ T'he extension of its biotope depends on climutic conditions with reia-
tively high minimal temperatures for the development and survival of
mmagines. This is indicated by iis inability to dev«lop below a t('mpcrutu’é
of 179 C. s the mantid's ability to spread and occupy :resh habitats is
Coiedy the expansion of the breeding area in Belg uim, insianced by V'anden
Eeckhoudt, may be due in part o the iniroduction of ootheca atiached to
stones which have been transported {rom one suitable habizat to another by
accident, If a general pressure towards norther!v habitats is deiected, i
may be said that M. religiosa is reoccupying its arcien: birzopes. o
. l.hvr‘(- is probablyv no climatic, but only a physical, bar-ier to its breed-
ing in simifar favourable localities in southern E'rg.’nn(i. though there is no
reason to sepose that Dr. Thomas Muffet’s char~ing bhut fanciful descris-
tion of the “Muates, that is, forune-tellers’ in 7o sixteenth century was
desived from a personal knowledge of the inscet in <his country, ’ )

I'he protective value of the ootheca against low temperazures, suggested
bv . H. Fabre (1917), is open 10 doubt, accordirz ‘o Va-den Eeckhoud-
on the groands that the production of heat by the = ggs within the oothees i<
saanfinitesimal as not to achicve more than insv a‘ion against very sh:v‘:»)
alterations in the ex:ernal temperature. " ’ ‘
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