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135. ENTOMOPHTHORA RETICULATA Petch, n.sp.

WHEN searching for entomogenous fungi among moss on a cliff face
at Ingleborough, Yorks, in September i 934, I found a dipterous
pupa, which broke when handled and disclosed a pale reddish,
granular mass of spores. Other similar pupae gathered in close

proximity were healthy. The spores are spherical, 44-84,. diameter,
and each is a spherical, yellow, thick-walled cell, 34-72,. diameter,
with a wall, 3,. thick, reticulated with a wide-meshed network of
narrow ridges which form a border, 5,. wide, to the spore. The spore
is at first enclosed in a thin-walled cell, from which it may be liberated
by pressure. The fungus appears to be an Entomophthora (Tarichium),

though the spore differs from anything previously described in that
genus.

ø ~ocia 0,00 ~~
Fig. i. Entomophtlwra reticulata,

zygospore, x 250.

Fig. 2. Entomophtlwra bullata,

zygospores, x 250.

In 1935, Dr A. H. W. Povah published E. bullata Thaxt., n.sp.
ined., found on "blue bottle" flies on the tips of grasses on Isle
Royale, Lake Superior, which has bullate zygospores, 33-50,.
diameter. Dr Povah has kindly furnished me with a drawing of these
zygospores, from which it appears that they have an outer cellular

, coat, the outer walls of the cells bulging outwards. As the spore
increases in size, these cells separate, and become single protuber-
ances on the spore. It would appear that the spore is at first enclosed
in a coat of fused hyphae, which subsequently splits into separate
. cells.

Entomophthora (Tarichium) reticulata Petch, sp.n. Zygosporis sphaeri-

cis, 44-84,. diam., pariete 3,. crasso, flavo vel pallide brunneo, costis
altis angustis late reticulatis, margine 5,. lato. In pupa dipteri,
Britannia.
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136. The resting spores of ENTOMOPHTHORA APHIDIS Hoffm.

The description of Entomophthora Aphidis was published in Fresenius,

"Ueber die Pilzgattung Entomophthora" (Abh. Senkenb. naturf
Ges. II (1858), 201. Hoffmann found only the resting spores, and
hence the fungus was transferred to the genus Tarichium by Cohn
(Beitr. BioI. Pfl. i (1875), 84). It occurred in an aphis on leaves of
Cornus sanguinea. The resting spores completely filled the body of the

insect, making it irregularly nodular, and were 33-43,., generally

37-40,. in diameter. The accompanying hyphae were said to be
brown, but the colour of the resting spores was not given.

Entomophthora Aphidis was found again by Winter and recorded by

him in Bot. Zbl. v (1881), and redescribed in Rabh. Krypt. Flora, i
(1883),78. It occurred on an aphis on Cornus sanguinea in September
and October, the individuals which contained the resting spores
being black, shrivelled and mummified. The conidia measured
26-30 x IO- 16,., and the resting spores 33-43,. in diameter. The
latter were brownish when young, but hyaline when mature. The
measurement of the resting spores would appear to have been taken
from Fresenius's account.

Thaxter redescribed Entomophthora Aphidis in his Entomophthoreae of

the United States (1888). He stated that the conidia were noticeable
for their considerable range of variation both in size and shape, and
gave the average measurement as 25 x 12,., with a maximum
40 x 16,.. Though he found the species common in the United
States, he did not observe the resting spores. An interesting feature
of the fungus is "the production, from a central cell with highly
refractive contents, of a mass of hyphae growing from it in all
directions, and subsequently giving rise to the conidiophores"

(Thaxter). He did not give the dimensions of the central cell, but
from his figure it would appear to be about 40 JL diameter. In view of
Fresenius's remarks on the diffculty of separating the resting spores

from the hyphae, as compared with their easy separation in other
species, there would seem to be a possibility that what Fresenius saw
were not resting spores, but the" central cells" in the early stages of
development of the masses of hyphae.

In September 1937, Mr Norman C. Preston gave me specimens of
an Entomophthora on the root aphis, Pemphigus lactucarius, on lettuce,
and I am indebted to him and toMr H. C. F. Newton for further
consignments in October of the same year. The affected insects were,
lying free in the soil, generally in contact with the roots of the plant,
and in nearly all the abdomen had been converted into a white,
rather fragile mass of resting spores, the body wall having disap-
peared. These resting spores were spherical, smooth, hyaline, very
thick-walled, 23-32,. in diameter. Only one specimen bore conidia.,
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and these agreed in shape with those of Entomophthora Aphidis, but

measured only 12-18 x 9-12,.. I have, however, examined a speci-
men of E. Aphidis, typical as regards shape of conidia, cystidia and
rhizoids, in which the conidia measured 14-23 x IO-13,., and there
seems little doubt that the fungus on the root aphis is that species.

It would appear that either the original description of the modeof
occurrence and the dimensions of the resting spores of E. Aphidis
requires extension, or that the bodies observed by Fresenius were not
resting spores.

137. ENTOMOPHTHORA OCCIDENTALlS Thaxter

This species was described by Thaxter from American specimens on
aphids, always on White Birch (Betula populifolia). Its conidia re-
semble those of Entomophthora sphaerosperma, but are much longer.

A single example was found on an aphid on sycamore in Milington
Wood, near Pocklington, Yorks, in September 1937, the first recorded
occurrence in this country. The conidia (from a spore print) measured
30-45 x 8-9,..

138. EMPUSA GRYLLl (Fres.) Nowak.

A single example of this species was found on Allerthorpe Common,
Yorks, ~ugust 1936, on a grasshopper on a stem of Juncus, the first
recorded occurrence in this country. Search was made in..the same
locality in September 1937, but without success. The weather on the
latter occasion was very dry, but nevertheless several specimens of
Empusa Muscae on flies on grasses were found.

139. TORRUBIELLA ARANICIDA Boud.

Specimens of this species were found at Hubberholme, Yorks; in
September 1936, on spiders under the fre,e lower edge of sheets of
moss on a cliff face. The perithecia were hyaline when fresh, _and
became amber-coloured on drying. It had not been recorded pre-

viously for Great Britain.

140. CORDYCEPS POLYARTHRA Möller

A note on this species (note 54), dealing chiefly with the synonymy
of the perithecial and conidial stages, was published in Trans. Brit.
Mycol. Soc. xvii (1933), 52. Recently I have examined further

'specimens, collected by C. W. Dodge and Goerger ineosta Rica,
25July 1936. Möller's specimen and others previously examined were
on large sphingid pupae enclosed in dead leaves. The recent examples
were on much smaller pupae, about 2 cm. long, enclosed in dead
leaves, the space between the leaves and the pupa being filled with
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loose white mycelium. The clavae. emerged through the leaf, with a
more or less circular patch of mycelium spreading over the leaf from
the base of the clava, as though it was growing on the leaf,

In Möller's specimen the pupa bore over a dozen clavae of 
varying

lengths up to 5'5 cm., but scarcely i mm. in diameter, honey-yellow,
with perithecia only on the upper half, and the perithecial part of
the clava thicker than the stalk only by the length of the perithecia,
which were superficial, crowded, pyriform, 300-400,. high and
about 150-200,. diameter. In some examples, perithecia were absent

from a longitudinal strip down one side of the clava.
In the recent examples, the pupae bear up to a dozen clavae, which

are smaller than described by Möller, about 2 cm. high. The stalk is
about 0'4 mm. diameter, and merges above into a cylindrical head,
about 5 mm. long, at first 0.6 mm. diameter, with an obtuse rounded
apex. In the dry state, the stalk is translucent red, externally yellow
pruinose, and the head is primrose-yellow, matted fibrilose, with red;
slightly projecting ostiola. As the perithecia develop, they become
free, superficial, red, with yellow fibrils between' them, and the
diameter of the head increases to 0.8 mm. The structure of the head is
thus similar to that of Cordyceps militaris. Perithecia are lacking in a

longitudinal streak, which may extend all down one side of the head
or only down the lower half of one side. The perithecia are conoid or
flask-shaped, 400,. high, 200,. diameter, crowded, and the part-

spores are rod-shaped, 4-6 x 0'75-1 ,..
This species is now known from Brazil, British Guiana and eosta

Rica.
14!. CORDYCEPS NUTANS Pat.

Cordyceps nutans was described by Patouilard from Japan in Bull.

Soc. Mycol. Fr. II (1887), 127, with fig. 5, pi. I!. It has since become

well known through articles published in Japan and specimens
distributed from that country, where it occurs on Pentatomids. It
was originally described as having the head rufous and the apex of
the stalk rufous and decurved, so that the head was nutant, but
further specimens show that the head may be erect, and Japanese
observers describe the colour of the head and upper part of the stalk
as orange, the lower part being black.

I have examined specimens from the Missouri Botanical Garden
Herbarium, collected by elemens in New Guinea in 1937. The
collector's note describes the head as red, and in the dried specimens
the head is dark red, the upper part of the stalk orange, and the rest
of the stalk black. The head is erect. The largest specimen has a stalk
7 cm. long, i mm. diameter below, tapering to 0'5 mm. diameter
above, with an oval, obtuse head, 5 mm. high, 2'5 mm. diameter.

The black rhizomorphic stalk, with fragments of dead leaves adhering
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. to it, suggested comparison with C. rhizomorpha Möller, which was

described from a specimen on an indeterminable insect. Möller,
however, figured the head of his species as cylindrical, and stated that
the perithecia were perpendicular to the surface, whereas in C. nutans

the head is oval and the perithecia are obliquely vertical, as in C.
sphecocephala. Incidentally, it may be noted that the host in the type
specimen of C. rhizomorpha would no doubt be determinable by an

entomologist, if it were freed from adhering debris.
J
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142. CORDYCEPS STYLOPHORA B. & Br.

Cordyceps styiophora was collected by Ravenel in South Carolina and

was described by Berkeley in J. Linn. Soc. i (1857), 158. It grew on

beetle larvae in rotten wood. It was subsequently described by Cooke
in Vegetable Wasps and Plant Worms (1892), I09, and by Massee in

Ann. Bot., Lond., ix (1895), 16. A few further details have been ob-
, served on the type and other specimens.

The clavae are from i' 5 to 3' 5 cm. high, and consist of a thin stalk,
a cylindrical perithecial portion, and a long sterile tip. The peri-
thecial portion occupies approximately the middle third of the clava,

and is abruptly thicker than the stalk and sterile tip. The stalk is
0'3-I mm. diameter, and the perithecial portion 1-1'75 mm.
diameter. When dry, the whole fungus is dark brown, the fertile
portion being longitudinally ridged and bearing black, slightly
projecting ostiola, but when the clava is soaked the ostiola do not
project and do not appear dark. The stalk is brown strigose at the
base, but not so strongly as shown by Cooke. The,clava has a definite
central core, the crowded immersed perithecia being seated on the
core and covered by a definite brown cortex, the outer layer of which
is composed of longitudinal hyphae, more or less parallel, with short
files of rectangular or circular cells. The asci in the type specimen
examined were quite immature, only à" few having acquired a
capitate apex. Massee stated that the as co spores were multiseptate,
filiform, 125-135 x i ,., with the component cells about 3'5,. long.

I have examined another specimen, Cornell, no. 14808, on the larva
of an Elaterid beetle, colI. H. H. Whetzel, eayuga Lake Basin, New
York, November 1902. In this the perithecia were flask-shaped,

0'36 mm. high, 0'24 mm. diameter, with a pale brown wall. Un-
fortunately the asci were again immature.
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143. CORDYCEPS VELUTIPES Massee

In Vegetable Wasps and Plant Worms, eooke wrote, under the head-

ing, eape Beetle Club: "Early in the present year (1891), Dr
McOwan sent over to this country, from the Cape of Good Hope,
three larvae of some coleopterous insect, and, we are assured,
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belonging to the family Elateridae, with a Cordyceps growing from the

front of the head, but unfortunately in an imperfect condition. Two
of the specimens had the terminal capitulum broken, and in all of ,~

them the perithecia were only just commencing formation. The stems
are from one and a half to two inches long, and the clavate head about
half an inch. In habit and appearance it approaches Cordyceps
Barnesii, but without the sterile apiculus at the apex. It is certainly an
interesting species, both from its locality and its host, but it would be
folly to apply a name without evidence of fructification, although
there is not the slightest reason for doubt of its being a true Cordyceps

and not referable to any described species at present found in this
order. The indications of the perithecia are immersed in,the sub-
stance of the club, at its periphery, and not at all superficiaL. In one
instance there is a second club in process of growth. The lower portion
of the stem is slightly velvety."

In his "Revision of the genus Cordyceps", Ann. Bot., Lond., ix

(1895),1-44, Massee described this gathering as C. velutipes, "solitary,
or more frequently gregarious, springing from the under surface of the
cervical region of a caterpilar; every part ochraceous brown when
dry; stem simple or forked, 2-4 cm. long, 3-4 mm. thick, usually
crooked, lower part densely vilous, becoming glabrous upwards;
head subglobose or broadly ovate, up to i cm. long, smooth and
even; perithecia completely immersed, elongated, narrowly cylindric-
ovate; asci slender, slightly contracted below the capitate apex,
eight spored; spores arranged in a parallel fascicle in the ascus,
multiseptate, 150-1 60 x i ,., not seen free. 'On larvae of Elateridae.'
Type in Herb. Kew.; comm. Prof. McOwan, 'Klerksdorp, S. Afr.
RepubL., E. G. Alston'."

In the type in Herb. Kew., there are apparently the remains of

three coleopterous larvae, which are more or less flat, up to 4 cm.
long and 6 mm. broad. The clavae arose from the under surface, just
behind the head, and curved upwards. There are four clavae, one
very immature and three full grown, but all the latter are damaged
and only the-lower part of the head now remains in each specimen.
Protuberances at the base of the stalk indicate that the clavae may be
fasciculate, but the stalks are not forked. The stalks are equal, or.
expanding upwards, up to 2 cm. high, 2-3 mm. diameter, pruinose or
minutely velvety; apparent strigae at the extreme base are hairs of
the larvae. Judging from the parts of the head remaining, it would
appear to have been clavate, flattened, at least 6 mm. broad, hollow,
smooth, ostiola not visible. The lower edge of the perithecial area of
the head is irregular, but sharply defined from the stalk. The peri-
thecia are immersed, crowded, sub cylindrical or narrowly, oval,

0'5 mm. high, 0'12 mm. diameter, with a hyaline wall, ostiola not
projecting. There is no definite cortex, the outer layer of the head not
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being differentiated from the tissue between the, apices of the peri;.
thecia, except in colour. The asci are about 250,. long, cylindrical,
capitate, 3,. diameter, but those seen were too immature to show any
spores.

In general structure, C. velutipes resembles C. Melolonthae.

144. CORDYCEPS on "White Grubs"

An account ofCordyceps Melolonthae,' which occurs on various species
of "White Grub" in America, was published in Trans; Brit. Mycol.
Soc. XiX (1935), 165-70. In November 1934, I received a specimen of
a conidial fungus, found at Apple. Hil, Ontario, eanada, on the
third year, third instar grub stage of a "White Grub", Phyllophaga

anxia Lec. It had been found in ground, mostly pasture, whìch had
not been ploughed for six years previously, at a depth of three and a
half inches, and was exposed near the bottom of the sod turned up
by the plough. "The specimen forwarded was found in a cell, indi-
cating that it had reached the early part of the pre-pupal stage before

the fungus became fataL. The tentacle-like arms of the fungus reached
into the soil on all sides for a depth of about half an inch."

Strands of mycelium, or clavae, arise from all parts of the insect,
and are lax, white, minutely pruinose, about 0'25 mm. diameter,

terete or flattened, the branches and the main stems of the clavae
apparently extending indefinitely, but generally broken in this
specimen and entangled with one another. Conidiophores occur all
along the clavae, crowded at the apices, more scattered on the older
parts, and are about 20,. high. Some consist of a simple stem, 8,.
high, 2,. diameter below, expanding to 3,. above, and bearing a
cluster of about six phialides at the apex, or bearing three oblong
prophialides, up to 6,. long, 2,. diameter, each with phialides at its
apex. Combinations of these two forms occur, e.g. the apex of the
main stem may bear phialides directly, together with phialides on
prophialides. In other specimens, the, main stem is rather closely
septate, with branches at the nodes, the branches bearing prophialides
and phialides. The phialides are narrowly flask-shaped, or conical,
attenuated above, 7- i 2 X/i' 5,.. The conidia are oval, 0 b.long oval, or
oblong with rounded ends, 2-3'5 x i ,., with a few subglobose, 1'5,.,

, arid they remain collected in a globule on the ótices of the phialides
on each conidiophore.

In the foregoing specimen the fungus is a Syngliocladium. I twas
realized, however, that the clavae might be abnormal, owing to the
development of the fungus underground, though on the other hand
that might be its normal situation, as in Isaria dubia.

In March 1936, I received, from the Central Experimental Farm,
Ottawa, specimens of a Cordyceps and Isaria on Phyllophaga anxia,
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collected at Clarencevile, Quebec, 28 October 1928. The Cordyceps

was immature, and had been incubated for four months in the hope
of obtaining perithecia. During that time, white clavae, up to
1'2 cm. high, 2 mm. diameter, developed from the larva. These are
irregularly conoid or subcylindrical, solid, tapering above" or ex-
panding into a tuft of hyphae, and are encircled at varying heights
and for varying distances by a continuous, waxy, orange-yellow zone
of conidiophores and conidia. The conidiophores are the same as in
the Syngliocladium form described above, but. they are

crowded together in a sporodochium. The fungus in
this condition is a stipitate Tubercularia. In cultures

kindly forwarded from Ottawa, it produces a white,
then cream-coloured, loose, cottony mycelium, on
which a continuous, waxy, orange-coloured layer of
conidiophores and conidia develops. This layer may
become ridged, and aculeate with short conical pro-
jections, orange-yellow below, white and sterile at

, the apex. The conidia in culture are chiefly globose,
I' 5,. diameter, with a few oval, 2 x I' 5 ,..

The immature Cordyceps clavae are described as cylindrical, taper-
ing at the apex, dark slate-purple at the apex (Ridgway, pi. XLIV),
somewhat paler at the base, smooth velvety at the base, 1'5 cm. long
and 2 mm. diameter at first, becoming 9 cm. long and 4 mm.
diameter after four months' incubation. From the dry specimens it
would appear that the perithecia, when developed, would be super-
ficiaL. The colour appears to be wrong for C. Melolonthae or C. acicu-

laris, and the clava suggests C. supeifcialis. But an identification
cannot be made on the available specimens.

Pettit, in Studies in Artifcial Cultures. of Entomogenous Fungi, 1895,

Bull. Cornell Univ. Agric. Exp. Sta. no. 97, dealt with a conidial fungus
on a "white grub", Lachnosterna, which he referred with a query to

Cordyceps Melolonthae. The clavae were 5-9 mm. high, 1-2 mm.
diameter, and on their sides they bore shining yellow discs, plane or
irregularly concave, composed of conidia held together by some
viscid substance. Pettit did not describe the conidiophore nor give

the dimensions of the conidia, but it is probable that his species was

that describèd above.

It is evident that there is at least one other Cordyceps, parasitic on

"white grubs", in addition to C. Melolonthae.

Fig. 3. Tubercularia

stage of Cordyceps,

x 2.

145. CORDYCEPS ARMENIACA B. & e.

This species was considered in Trans. Brit. Mycol. Soc. xvii (i 933),
63, where it was recorded that Cordyceps Langloisii E. & E. and C.

Ditmari Quél. were later names for the same speèies.
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I have since had an opportunity of examining another specimen 'Uf

this species collected by Dr D. H. Linder (no. 600) at Bartica, British
Guiana, December 1922. Like the type of C. Langloisii, it occurred
on the nest of a "mud wasp". The larva within the mud case was
covered with white mycelium, and the clavae developed on the
exterior of the case. One clava was 2 mm. high, with a flattened
globose head, 1'5 mm. diameter, and a stalk, 0.6 mm. diameter in the
middle, attenuated at the base and expanding upwards. Another
clava had a similar head, 1'2 mm. diameter, and a stalk, 0'5 mm.
diameter. Both the stalk and head were minutely fibrilose or prui-
nose. The collector's note stated that the clavae were light pink on the
upper side, but in the dried specimens they were white, purple down
one side of the stalk in one example, and partly over the head in the

, other. The purple colour disappeared in alcohoL. After being wetted
and dried again, the clava was brown and appeared glabrous, as in
the type specimen of C. armeniaca. The perithecia were immersed, the
upper surface and sides of the head being dotted with translucent, ,
pale amber-coloured ostiola. Perithecia from the lower margin of the
head were narrow flask-shaped or narrow conoid, but the specimens
were immature.
There are two examples in the type of .C. armenzaca (Ravenel

3774). One is 9 mm. high, with a head, 1'2 mm. diameter and
0'9 mm. high, and a stalk, 0'3 mm. diameter below, 0'4 mm. diameter
above. The other is 8 mm. high, with a head, 1.6 mm. diameter and
i mm. high, and a stalk, 0'25 mm. diameter below, 0'7 mm. diameter
above.

146. STEREOCREA AURANTIACA Petch, n.sp.
ASCHERSONIA AURANTIACA Petch, n.sp.

This species was forwarded to me by Mr Erdman West from
Gainesville, Florida, where it had been found on Paraleyrodes perseae

on Tamala Borbonia. In appearance it is a" Hypocrella, but the peri-
thecia, instead of containing cylindrical asci with filiform septate
spores which divide into part-spores in the ascus, have fusoid asci with

narrow fusoid, septate as co spores which do not divide. The ascospores
resemble those of Ophioneclria, and the genus differs from Hypocrella

in the same way as Ophio¿ordyceps differs from Cordyceps.

Sydow instituted the genus Stereocrea for species resembling
Hypocrella, but having Ophionectria ascospores. He defined the genus,
however, as having compound stromata, with numerous globose or

:, subglobose lobes, often contracted into a stalk below, seated on a
common stroma. The corresponding genus, Hypocrella, includes
species in which the stroma is simply pulvinate, and others, e.g. H.
Gartneriana Möller and H. botryosa Syd., in which the stroma is deeply

lobed, with numerous intermediate forms which make a subdivision
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of. the genus on that character impracticable. It would seem pre-
ferable, therefore, to extend the idea of the genus
Stereocrea to include species with simple pulvinate
stromata and Ophionectria ascospores, rather than
to institute a new genus for the present species.

The pycnidial stage of Stereocrea aurantiaca is a
typical Aleyroçlid Aschersonia, furnished with para-

physes, though the pycnospores are exceptionally W (!
large for the genus. Both the perithecia and the
pycnidia may occur in the same stroma.

Stereocrea aurantiaca Petch, sp.n. Stromata dis-

coidea, circa 2 mm. diam., 0'75 mm. crass., orbi-
cularia, infra contracta, margine rotundato, supra
planiuscula sed minute tuberculata, aurantiaca,
ostiolis obscurioribus, pruinosa, interne pallde
flava vel albida, hypothallo fibriloso vel mem- rig. 4. Stereocrea auran-
b '.' h .. i II' i tiaca, ascospore, x 500;ranaceo cincta, pent ecIlS ate ampu aceis, ve section of stroma x 6.
ovoideis supra contractis, ad 0'36 mm. alt., 0'2 mm. '
diam., pariete' crasso; as cis fusoideis, i 40-240 x i 2- 18 ,., apice
. capitata, poro centrali; ascosporis anguste fusoideis, vel cylindraceis
utrinque attenuatis, rectis vel curvis, superne obtusis, basim versus in
caudam solid am circa 6,. long. attenuatis, i IO-140 x 4-5,., 5-7-
septatis, non secedentibus.

Aschersonia aurantiaca Petch, n.sp. Stromatibus ascigeris similia, sed

non tuberculata; ostiolis paucis, sparsis vel circulatim dispositis,
depressis; pycnidiis lateraliter ovalibus, 0'4 mm. diam., 0'3 mm. alt.;
pycnosporis fusoideis, uno fine obtuso, altero producto, 28-33 x 4-

5,.; paraphysibus linearibus, 1,. diam., ad 250,. longis. '
On Paraleyrodes perseae on Tamala Borbonia, Gainesvile, Fla.

147. HYPOCRELLA GLABRESCENS Petch, n.sp.
ASCHERSONIA FIMBRIATA Petch, n.sp.

The specimens which provided the two stages of this species were
collected by M. Raymond Mamet, on an Aleyrodid on an indigenous
plant on Le Pouce Mountain, Mauritius.

The Hypocrella stromata are about 2 mm. diameter, pulvinate or
sub-hemispherical, tuberculate with small, sub-hemispherical tub-

ercles, minutely tomentose, becoming glabrous, white, then pale
yellow, surrounded by a white fibrilose or scarious hypothallus. The
perithecia are flask-shaped, 0'45 mm. high, 0'25 mm. diameter, with
a yellow wall, totally immersed, the ostiola yellow at first, becoming
inconspicuous. The asci are long cylindrical, capitate, 6-8,. diameter,
and the part-spores cylindrical, then narrow lozenge-shaped, ends

truncate, 9- i 2 x 1'5,..

'~,
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The Aschersonia stromata are flattened pulvinate or subcylindrical,

about 1'5 mm. diameter, i mm. high, with a broad, fibrillose or
scarious hypothallus, white, covered with
radiating, acute, short fascicles of hyphae, ~
especially at the upper edge, and with a central, .

orange yellow or yellow mass of pycnospores.

Beneath the central mass is a widely open,

concave pycnidium, descending' to half the ~
depth of the stroma. The pycnospores are . ,
narrowfusoid, ends acute, 12-15 x 1'5-2,., and Fig. .5. Upi;er, Aschersonia

. d b i' h fimbriata, section, x 6; lower,are accompame y inear parap yses, up to Hypocrella glabrescens, x 4.
75,. long. The stroma has some general resem-
blance to A. oxystoma, but differs in all details. Combinations of the
two stages occur, i.e. clusters of Hypocrella tubercles may be produced
on an Aschersonia stroma. This latter form is represented in figure 5.

Hypocrella glabrescens Petch, sp.n. Stromatibus pulvinatis vel

subhemisphericis, ca. 2 mm. diam., tuberculatis, tuberculis parvis
subhemisphericis, minute tomentosis dein glabris, albis dein flave-
scentibus, hypothallo albo fibriloso vel membranaceo, ostiolis primum
Havis, dein inconspicuis; peritheciis immersis, ampullaceis, 0'45 mm.
alt., 0'25 mm. diam., pariete flavo; ascis longe cylindraceis, capitatis,
6-8,. diam.; articulis sporarum cylindraceis, dein angusto-rhom-

boideis, truncatis, 9- i 2 X i' §,.. On an Aleyrodid, Mauritius.
Aschersonia fimbriata Petch, sp.n. Stromatibus applanato-pulvinatis

vel subcylindraceis, ca. 1'5 mm. diam., i mm. alt., hypothallo lato
fibriloso vel membranaceo, albis, fasciculis hypharum acutis
brevi bus radiantibus, praecipue superiori margine, vestitis, massa
sporarum aurantiaca vel flava centrali; pycnidio solitario, profunde
concavo, late aperto; pycnosporis angusto-fusoideis, acutis, i 2- I 5 x

'1'5-2,.; paraphysibus linearibus, ad 75,. longis; On an Aleyrodid,
Mauritius.

148. ASCHERSONIA FLAVESCENS Petch, n.sp.

Specimens of a new species of Aschersonia, collected by Mr F. C.
Deighton on scale insec.ts on Raphia sp. at Nankesi, Gold Coast,
3 September 1937, were submitted to me by the Imperial Mycological
Institute. In general appearance the stromata recall Aschersoniajlava,

but they are less regular, often scutate, have larger pycnospores, and
lack paraphyses. The present species is a lecaniicolous Aschersonia,

whereas A.jlava is aleurodiicolous.
The stromata are pale yellow, circular, scutate or flattened convex,

up to 3 mm. diameter and i mm. thick in the centre, with a definite,
not fimbriate, margin, and without a hypo thallus. The surface is

. "matt", and the ostiola are scattered and inconspicuous, the position
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of the pycnidia being sometimes indicated by hyaline or yellowish

masses of pycnospores, extruded from the pyriform pycnidia. The

pycnospores are broadly fusoid or oval, with ends acute or slightly
produced, 14-18 x 4-5,.. I name this species A. jlavescens.

With the Aschersonia stromata was a single Hypocrella stroma, 4 mm.
diameter, ashy brown, with dark brown, depressed ostiola. The asci
are 200,. long, capitate, 8,. diameter when mature, the ascospores
dividing in the ascus into cylindrical part-spores with rounded ends,
5-8 x 1'5,.. The stroma is apparently abnormal, the perithecial
stroma having developed on the top of an Aschersonia stroma, except

in the centre, so that the whole stroma has a double margin and a
strongly depressed centre. It would seem advisable to defer the formal
description of the Hypocrella stage, until further specimens are avail-
able.

Aschersonia jlavescens Petch, sp.n. Stromatibus flavescentibus,

rotundatis, umbonatis vel applanato-convexis, ad 3 mm. , diam.,
medio i mm. crass., margine obtuso; ostiolis sparsis, inconspicuis;
pycnidiis pyriformibus; pycnosporis late, fusoideis vel ovalibus,
acutis vel leniter productis, hyalinis, 14-18 x 4-5,.; paraphysibus

nulls. On a coccid on leaves of Raphia sp., Gold Coast, West Africa.

149. ASCHERSONIA SIMPLEX Petch, n.sp.

This species, kindly furnished me by M. Raymond Mamet, was
found on leaves of an undetermined tree on Le Pouce Mountain,
Mauritius. The stromata are sub cylindric or subconoid in the centre,
rounded above, and expanded gradually below into a discoid base
with a stout, entire margin. They are pruinose, brownish yellow, red
round the ostiolum, about 1'25 mm. diameter, with the central
cylindrical part about 0.8 mm. diameter, and
a total height of 0.6 mm. Each stroma contains f?~
a single pycnidium, which is central, globose, ~
0'5 mm. diameter, convoluted below, while the
ostiolum is depressed and occupies the greater Fig. 6. Asrhersoniasimplex,

f h Th d section x 10.part 0 t e apex. e pycnospores are oval, en s '
acute but not produced, IO-12 x 3'5-4'5,., on short, stout basidia,
without paraphyses. The host insect was not observed, but from its
structure, this species is lecaniicolous. It bears a general resemblance
to Aschersonia duplex Berk. and A. cubensis B. & C., but differs from

the former in the absence of paraphyses, and from both in the shape
of the stroma and the pycnospores.

Aschersonia simplex Petch, sp.n. Stromatibus medio subcylindraceis

vel subconoideis, 0.8 mm. diam., supra rotundatis, basi expansis,
1'25 mm. diam., 0.6 mm. alt.; margine crasso, integro; pruinosis,
brunneo-flavis, supra rubris; ostiolo apicali, solitario, dèpresso;
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pycnidio solitario, globoso, 0'5 mm. diam., infra convoluto; pycno-
sporis ovalibus, acutis sed non productis, IO-12 x 3'5-4'5,.; para-
physibus nullis. Mauritius.

150. ISARIA ATYPICOLA Yasuda
This species was recorded by Lloyd in Letter 54, p. 6, note 2~3,

January 1915, as an unnamed Isaria from A. Yasuda, Japan, which
had been sent as 1. arachnophila Ditm. Lloyd pointed out that as it had

club-shaped clavae 6 cm. or more long it could not be that species,
but was something new. In a later number of the same series,
Letter 56, p. 9, note 257, n.d., Lloyd gave further details of the
fungus from Professor Yasuda, who stated that he proposed to
describe it as 1. atypicola. It was said to grow on the spider, Atypus
Karschi Doenitz, "which makes a long tube underground", the club-
shaped clava projecting a centimetre or more from the mouth of the
tube. The upper part of the clava was said to be light purple, with a
velvety appearance and bearing cylindrical conidia. Actually, the
fungus is on a trapdoor spider, which makes a short nest, nota long
tube. The spider, covered with white mycelium, lies at the base ofthe
nest, and the cylindrical clava pushes aside the lid and emerges above
ground.

Yasuda described the fungus as Isaria atypicola in Bot. Mag. Tokyo,
XXXI (1917), 208, 9, with a figure and a reference to Crypt. Japon. Icon.

Illustr. I, no. 5, pi. 25. In the same journal, XLIV (1930),40-42,
Yakushiji and Kumazawa stated that 1. pachylomera Kawamara was
the same species, and that the determinations of the host as a species
of Atypicola and Pachylomera were incorrect, the spider being Kishi-

noyeus typicus Kisida.

Hitherto the fungus has been known only from Japan. Through the
kindness of Professor C. W. Dodge, I have been able to examine two
collections in the Missouri Botanical Garden Herbarium, collected by
Dodge and Georger in Costa Rica in 1936 (nos. 9009 and 9013). The
specimens are smaller than those reported from Japan, the largest

clava being 3 cm. high, with a short stalk, 1'5 mm. diameter, and a
cylindrical head, 3 mm. diameter, almost equal, obtuse and rounded
at the apex. In the dried specimens, the head is ashy or purple-grey,
covered by a dense "pile)' of conidiophores and conidia. The coni-
diophores are spicarioid, with a main stem, 3-4,. diameter, which
bears dense clusters of prophialides and phialides at the nodes and at
the apex, presenting an appearance similar to that of Spicaria prasina.
The prophialides are cuboid, 5-6 x 4,., and the phialides clavate or
cylindrical, obtuse, 4-5 x 2,.. The conidia are cylindrical or narrowly
oval, ends obtuse, hyaline, catenulate, 4-6 x 1'5-2,.. The clava
appears black internally, but when soaked the tissue is dark red and
subgelatinous.
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If classified according to the type of conidiophore, this species must

be known as Spicaria (Isaria) atypicola. The colour, consistency and
shape of the clava are the same as those of Cordyceps cylindrica Petch,

and there seems little doubt that it is the conidial stage of the latter.

151. TILACHLIDIOPSIS NIGRA Yakus. & Kumaz.

When examining entomogenous fungi from the collection in the
Berlin Herbarium, I found conidial clavae in the specimens of
Cordyceps entomorrhiza collected near Leipzig -in i 866 and i 867 by

Auerswald and Delitsch, and issued in Rabenhorst, Fungi Europaei,

nos. 10IO and 1218 and Rehm, Ascomyceten, no. 1288. These were

described in Trans. Brit. Mycol. Soc. xvii (i 933), 55. The clavae were
black, with a white, subglobose, ovoid, or laterally flattened apex,
with the structure of a Stilbella, and as similar conidial clavae occurred
as lateral branches ofthe perithecial clavae; it was assumed that these
were the conidial stage of Cordyceps entomorrhiza. It appeared that this

was Clavaria setiformis Vahl, and it was re-described as Stilbella seti-
formis (Vahl) Petch.

Subsequently a series of specimens of S. Kervillei from the ereswell
Caves, Derbyshire, was submitted to me, and from these it was
possible to determine that this fungus was not parasitic on flies, as
had been supposed, but on a Hirsutella which was parasitic on flies.
Later, on examining a collection offungi from the Farlow Herbarium,
it was found that Stilbella ramosa (Peck) was parasitic on Hirsutella

gigantea Petch and on what is apparently its perithecial stage, Cordy-
ceps elongata Petch. These facts were published in Trans. Brit. Mycol.

Soc. XXI (1937), 52, where it was stated that Stilbella ramosa, S.
Kervillei and S. Arndtii were the same species. I am now of opinion that
S. setiformis is the same fungus; it is S. ramosa, parasitic on the clava of
Cordyceps entomorrhiza. As Clavaria setiformis is pre-Friesian, and the

name was not taken up by Fries, it would appear that Peck's name
must be used.

In the first of the communications cited above, reference was made
to Isaria nigra Yakushiji and Kuma.zawa, described in Bot. Mag.
Tokyo, XLIV (1930), 40, from specimens found on Carabus Gehini in

Japan, and its resemblance to Stilbella setiformis was pointed out. In
the same journal, XLIV (1930), 46 i, these authors transferred their
species to Tilachlidiopsis, and in voL. LI (1937), 97-I02, Y. Kobayasi
gave a full account of it under the title, "On the specific connexion of
Cordyceps entomorrhiza and Tilachlidiopsis nigra". He gave figures

showing the conidial clava with a terminal conidial head, and bearing
short lateral branches, perpendicular to the main stem, with similar
conidial heads, and also perithecial clavae, with similar branches

on the stalk and on the perithecial head. It seems clear from these

~¡
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figures that Tilachlidiopsis nigra is similar to Stilbella setiformis, and is a

Cordyceps clava parasitized by a Stilbella.

Stilbella ramosa is, parasitic on species of Hirsutella, or on species of
Cordyceps which have a Hirsutella conidial stage, so far as is known at
present. It may occur on the mycelium, and is then a simple
Stilbella. In the larger, branched specimens, the main stem is usually
that of the host, the lateral branches being the simple Stilbella. This
would no doubt have been quite evident, were it not that the Stilbella
is produced also at the apex of the host clava, in line with it and

without any abrupt change of diameter. Hence all observers have been
misled into supposing that the whole branched structure is one fungus.

From the data available, it would appear that the Stilbella in
Tilachlidiopsis nigra is not Stilbella ramosa. The conidia of the latter, as
given by various authors, are small, oval, 1'5-3'5 x 0'75-2,., or
globose, 1-2,.. The accounts of the former are extraordinarily con-
flicting. It was originally described as having conidia, 3'5-5 x 0'8-
0'9,., but that was corrected to 7-IO x 2,.. Kobayasi, however,
stated that it had two kinds of conidia, the one cylindric, obtuse
above, pointed below, 10-12 x 1'7-2,., and the other shorter, 4'2-
7 x 2'1-2.8,.. It would appear therefore that this Stilbella is a
different species, but it would be interesting to know whether some
of these measurements refer to Hirsutella conidia.

The occurrence of Stilbella ramosa on the clava of Cordyceps ento-

morrhiza makes it probable that the conidial stage of the latter is

Hirsutella eleutheratorum (Nees) Petch. That can be decided only by
growing the Hirsutella from the ascospores of the Cordyceps. U n-

fortunately, the latter has not been correctly reported for Great
Britain since its original record by Dickson in 1785, and Japanese
specimens so far reported have been imperfectly developed and did
not contain ascospores.

The genus Tilachlidiopsis was founded by Keissler in Ann. Naturh.,
Mus. Wien, XXXVII (1924), 215. One of the Species is T. hippotrichoides

(Lind.) Keissl., originally stated to grow on the ground, but since
found to be entomogenous and recorded on the hemipteron, Nabis
fer/iS 1. It is possible that this is another instance of a Stilbella parasitic
on an entomogenous fungus, but its conidia are said to be 7'7-9.6 x
1'5-2,..

152. ISARIA EXOLETA Fries

Reference was made to this species in Trans. Brit. Mycol. Soc. XVii
(1933), 70, where it was recorded that there was no type specimen in
the Fries Herbarium. In 1936, I obtained three specimens which
answer to Fries's description, and these were described in The
Naturalist, November 1936, pp. 250, 251. The details are re-published
in this series for convenience of reference.
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The first British specimen was found by Mr W. G. Bramley on a

lepidopterous pupa in moss on a poplar log at Steeton Whin, near
Tadcaster, Yorks, July 1936. Two others were collected on lepidop-
terous pupae under moss on a cliff face at Hubberholme, Yorks,
September 1936. In the latter instance, the pupae were at the base of
the moss, and the fungus was not observed until the moss was stripped
off the rock.

The pupa bears up to eight clavae, arising close together or
scattered, up to 5 cm. long, 0'25 mm. diameter, tapering upwards,
linear, simple or branched, terete when fresh, becoming twisted and
longitudinally furrowed when dry, brownish black below, but ashy
above owing to the presence of conidia. The clavae resembled an
immature Xylaria, but on examination they proved to be a Hirsutella.
The phial ides are 20-40,. high, and consist of an inflated base,
usually flask-shaped but often irregular, 12-18 x 5,., attenuated
above into a stout sterigma, 20,. long. Sometimes the phialides do

not form a continuous layer, but occur in more or less scattered
clusters. The spore cluster is oval or lemon-shaped, io x 7,., and the
individual conidia are hyaline, cymbiform, ends rounded, 9 x 2'5,..
By transmitted light, the outer layer of the central core is fuliginous.

This is evidently Cordycepsfuliginosa Ces., described by Cesati from a
specimen on a pupa of Bombyx antiqua in Italy. Cesati described his
species as having cylindrical clavae, i 4- 17 mm. long, i mm. diameter,
attenuated upwards, ashy, almost with the habit of Xylaria scopiformis.
His figure of the whole fungus on the pupa shows short linear clavae,
while an enlarged figure of part of a clava under pressure shows a

central core of parallel hyphae, with a confused outer layer of
conidia, etc. It is evident that Cesati's fungus was not a Cordyceps,

but a conidial form, though the details are indecipherable.
The synonymy of this species is:
Hirsutella exoleta (Fr.) Petch, in Naturalist, November 1936, p. 251;

Isaria exoleta Fr., Syst. Mycol. II (1832), 275; Cordycepsfuliginosa ees.,
Comment. Soc. Crift. Ital. i (i 86 i), 67.

153. HIRSUTELLA VERTICILLOIDES V. K. eharles

This species was described by Miss V. K. Charles from specimens

on "Lace Bugs" (Leptopharsa Heveae) on Hevea brasiliensis from Para in
Mycologia, xxix (1937), 216-221.

Typical species of flirsutella have a clava which bears a palisade
layer of phialides, but some species have merely phialides on repent
mycelium, the latter being classed as Hirsutella because of the shape of

their phialides and the apical head of conidia bound together by
mucus. In the present species clavae are lacking, and it has simple,
erect conidiophores up to 450,. high, with verticilate phialides.
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Moreover, the conidia are described as solitary, not in heads. It

would not, therefore, be a Hirsutella, and in fact it appears to be the
same as Verticillium juliginosum Petch, described in Trans. Brit. Mycol.

Soc. xix (1935), 186, from specimens on leaf-hoppers on sugar cane,
collected in Surinam and Panama.

154. HIRSUTELLA STRIGOSA Petch, n.sp.

This species was found on a leaf-hopper on Bamboo at Nuwara
Eliya, Ceylon, in December 1926 and December 1927. It occurred

. with the Hirsutella which is common on leaf-hoppers in eeylon, H.
versicolor, but differs from that species in its mycelium and conidia.

The mycelium is tawny brown, coarse, loose and strigose, covering
the insect and spreading widely over the adjacent leaves for a distance
of i cm. or more in a byssoid sheet or in strands. The hyphae are
stout, regular, 4-5,. diameter, without any swellings or pseudo-

conidia. The phialides are scattered, lateral or terminal on the
hyphae, up to 36,. high, 2,. diameter at the base, elongated conoid,

attenuated into a rather stout sterigma, or up to 50,. high, with a

subcylindrical base, up to 20,. high, attenuated into a sterigma 30,.

long. Sometimes the fungus forms small erect tufts, 0.6 mm. high,
0'2 mm. diameter, composed of loosely interwoven hyphae, bristling
with phialides, on the insect, but no definite clavae. The spore cluster
is oval, 12 x 5,., or lemon-shaped, 16 x 8,., or globose, 12,. diameter,
and the conidia are cymbiform or narrowly oval, sometimes attenuated
at one end, 8- i 2 x 3-5 ,..

Hirsutella strigosa Petch, sp.n. Mycelio rufo-brunneo, laxo, strigoso,
insectum et folia obducente; hyphis regularibus, crassis, 4-5,. diam.;

phialidibus sparsis, lateralibus vel terminalibus, longe conoideis, ad
36 ¡. alt., basi 2,. diam., supra attenuatis, vel basi subcylindraceo,
20,. alt., in sterigmate 30,. alt. attenuato; globulis sporarum ovalibus
vellimoniformibus vel globosis; conidiis cymbiformibus vel angus to-
ovalibus, interdum uno fine attenuatis, 8-12 x 3-5,.. On a leaf-

hopper (Hemiptera), Nuwara Eliya, Ceylon.

155. OOSPORA OVORUM Trabut

Oospora ovorum was desCribed and figured by Trabut in Rev. gén.

Bot. II (i 89 i ), 404, pi. 17, fig. 5. It occurred on the eggs of Acridium
peregrinum in Algeria, and was s~id to be white, with globose conidia,

0'7,. diameter, in spiral chains of twenty to thirty. Maire, in Bull.
Soc. Hist. Nat. Afrique Nord, vii (1917), 184, recorded that he had
found it in abundance on the eggs of the same host, and gave cultural
details, stating that it formed a felt of hyphae, 0'7-0'8,. diameter,
which gave rise to a fine tomentum of more slender hyphae, 0'4-
,o'5,. diameter, often spirally twisted, terminated by spiral chains of

MS 10
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slightly elongated conidia, 0.6-0.8 x o' 5,.. Maire suggested that the
fungus should be classed with Oospora pulmonalis, O. buccalis, etc.

I have received a specimen of the same, or a closely alled, fungus,
on a Curculionid found in timber at Reduit, Mauritius, by M.
Raymond Mamet. It forms a small white powdery patch externally
at the junction of the abdomen and the thorax. The hyphae are
regular, 0.8 ,. diameter, with branches o. 5 ,. diameter, bearing terminal
chains, sometimes branched, of globose conidia, 0'5,. diameter.
Spiral hyphae were not observed. On morphological characters, it
would appear that this should be included, at least provisionally,
under O. ovorum, pending further knowledge of the occurrence of
fungi of this type on insects.

156. CEPHALOSPORIUM NODULOSUM Petch, n.sp.

This fungus, now in the Missouri Botanical Garden Herbarium,
was collected by Clemens in New Guinea in December 1937, on a
moth (Pyralid) attached with outspread wings to a leaf. It covered
the body of the insect with a thin white felt, and spread out along the
wings and over the leaf. The hyphae are
stout, up to 4,. diameter, diminishing to
2 ,. and inflated at intervals into angularly
globose swellings, 3,. diameter. These

swellngs may give rise to conidiophores,
as many as six from one swellng, or to
hyphae, or to a mixture of both. Conidio-

phores may also arise from a similar
swelling at the apex of a short, stout,
lateral branch, about 15 ,. long. The coni-
diophores are simple, subulate, 10-20,.
high 1'5,. diameter at the base with Fig. 7. ÇJephalosporium nodulosum,, . . . ' conidiophores x 1000.
heads of comdia about io,. diameter, ,
and the conidia are hyaline, oval, 2-3 x i ,.:

Cephalosporium nodulosum Petch, sp.n. Mycelio albo, effuso, tenui,

subcompacto; hyphis crassis, 4,. diam., ad 2,. attenuatis, hic ilic ad
3,. subgloboso-inflatis; conidiophoris ex, inflationibus oriundis,
simplicibus, subulatis, io-20,. alt., basi 1'5,. diam.; conidiis hyalinis,
ovalibus, 2-3 x 1,., in globulis 10,. diam. On a moth (Pyralidae), New
Guinea.

157. YPSlLONIA CUSPIDATA Lév.

This species was described by Léveile in i 846 from specimens

from the Philippines on the lower surface of the leaves of an anon-
aceous plant. He stated that it had minute perithecia (pycnidia) on
a black radiating hypothallus, 3-4 mm. wide, with three-radiate,
Y-shaped, continuous spores, whence the name. In 1914, Sydow
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described it again from the Philippines on an anonaceous plant as
Psalidosperma mirabilis, the generic name being based on the supposed
resemblance of the four-armed spores to an earwig. Yon Höhnel
examined Léveilé's type, and found that it was the same as Sydow's

species, the spores really having four arms, but with two of the arms
often in contact. Von Höhnel stated that it was quite improbable that
the peculiar spores were produced in pycnidia, and Sydow was
doubtful about the existence of such a structure. Sydow noted that
the fungus was readily separable from the host plant.

I have received examples of this fungus from M. Raymond Mamet,
Mauritius, on a scale insect, Fiorinia elaeodendri de Charm. Pseudo-
microcera Henningsii (Koord.) Petch also occurs on the insects on the

same leaves, and there is a possibility that rpsilonia cuspidata is
parasitic on the Pseudomicrocera and not on the insect itself. It forms a

thin black circular stroma, about 2 mm. diameter, with an entire or
fimbriate margin, and bearing here and there groups of black setae
and black conoid tubercles which look like pycnidia. The setae are
black or blackish brown, up to 300,. high, 3,. diameter, rigid, regular,
and among them are discoid acervuli, consisting of short, stout,
simple conidiophores, fuscous below, hyaline above, arising from a

black, parenchymatous tissue, or sometimes from a short, stem-like
base. The setae sometimes arise beneath the acervulus and curve
upwards, being fasciculate at the base and divergent above. The
apparent tubercles are composed of similar setae which converge over
the acervulus. There does not appear to be any pycnidial wall, and
the fungus should be placed in the Tuberculariaceae.

The spores consist of two narrowly cylindrical, septate members, 3,.
diameter, usually straight below and curved above, united to one
another about the middle by a short projection from one of them, thus
forming a four-armed spore. The two upper arms are widely diver-
gent and approximately equal in length, while the two lower are
usually straight and almost in contact, though sometimes curving,
inwards and crossing. These two lower arms may be of the same
length and obtuse, or one may be double the length of the other and
terminate in an acute tip. The lower arms are three to four septate,
but the upper may be continuous, or not more than one or two
septate. The colour of thê spore when mature is pale fuscous. The
total over-all length, measuring from the base to an imaginary line
across the ends of the upper arms, is 75-95,.. When the margin of the
stroma is fimbriate, it consists of bundles of setae, similar to those
already described, lying flat on the leaf.

158. HAPLOGRAPHIUM COCCORUM Petch, n.sp.

This species, which occurred on Galeraspis eugeniae Mamet on an
indigenous tree, was sent to me from Mauritius by M. Raymond
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Mamet. It forms a greyish brown, compact, thin stroma, spreading
indefinitely over the leaf, cloudy and film..like at the margin, but
becoming about 50,. thick, and splitting and recurving from the leaf
on drying. The stroma consists of thick-walled hyphae, hyaline at the
base of the stroma, brown or yellow-brown above, septate, 3-4,.
diameter, sometimes running parallel in strands and giving off 

lateral
branches which are variously curved and intertwined. The conidio-
phores are scattered over the stroma and appear as black bristles, up
to 150,. high, 6-7,. diameter below, tapering to 3,. above and
expanding again to 4,. at the apex, rigid, brown or blackish brown,
simple, septate, terminating in a persistent, pale fuscous, ovoid head,
about i 2 x 9,., which consists of oval phialides, 4 x 2,., bearing pale
fuscous, oval conidia, 2-4 x i ,..

Haplographium coccorum Petch, sp.n. Stromatibus effusis, fuliginosis,
tenuibus, compactis, ex hyphis 3-4,. diam., compositis; conidiophoris

ad 150,. alt., infra 6-7,. diam., supra attenuatis, 3,. diam., apice

incrassatis, 4,. diam., brunneis vel nigro-brunneis rigidis, septatis,
simplicibus; capitibus persistentibus, ovalibus, circa i 2 x 9 ,.; phiali-
dibus ovalibus, 4 x 2 ,.; conidiis pallide fuscis, ovalibus, 2-4 x 1,.. On
Galeraspis eugeniae (Coccidae), Mauritius.

159. STEMPHYLIOPSIS OVORUM Petch, n.sp.

Some apology is needed for the inclusion of this species, which is
not an entomogenous fungus, in the present series, but its description
has been awaiting publication for more than ten years, and it would
seem less out of place here than in a general list of fungi. It occurred
on the eggs of Achatinafulica, known in Ceylon as the Kalutara snail,

~~
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Fig. 8. Stemphyliopsis ovorum, conidium; ditto, attached to mycelium;

apex of conidiòphore in optical section, X IQOO.

and interfered with breeding experiments during investigations into
the life history of that pest which were being conducted by the
Entomological Division of the Department of Agriculture, Ceylon, in
1927.

The mycelium forms a thin, powdery film, white becoming yellow-
ish, over the eggs. The hyphae are hyaline, regular, septate, 1'5ft
diameter, and bear short lateral conidiophores up to io,. long, 1ft
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diameter, slightly expanded at the apex, each bearing a single
compound conidium. The conidium consists of from three to six
cells, not all in the same plane, forming an irregularly globose or
ovoid spore, from 9,. diameter to 16 x 12,.. The individual cells, as
seen in optical section, are wedge-shaped, 7-9,. broad, with a
strongly convex outer surface, and very thick-walled, with a wall
2-3,. thick. The whole spore is hyaline and smooth. The conidio-
phore has a septum about 2,. below the spore, and normally the
detached conidium has a short pedicel of that length. In the figure,
the lumen of each cell is stippled for clearness.

StempftliojJsis ovorum Petch, sp.n. Mycelio tenui, albo, farinoso;

hyphis regularibus, septatis, hyalinis, 1'5,. diam.; conidiophoris

lateralibus, simplicibu~ unisporis, ad io,. alt., 1,. diam., apice

leniter incrassatis, juxtaapicem septatis; conidiis terminalibus,
3-6-cellulosis, globosis, 9,. diam., vel ovoideis, ad i 6 x 12 ,., hyalinis,
levibus, cellulis cuneatis, exteriore convexis, parietibus 2-3,. crassis.
On the eggs of Achatinafulica (Gasteropoda), Peradeniya, eeylon.

160. ROTAEA FLAVA cès.

Cesati contributed to Rabenhorst, Klot;:schii Herbarium vivum
Mycologicum, etc., eent. xv, no. 58, specimens for which he instituted

the genus Rotaea, with the species Rotaea flava. The description was
published in Bot. Ztg. ix (1851), 180, and stated that the genus

belonged to the tribe Alphitomorpheae and constituted a transition
to the Sphaeronemeae. In Wallroth, Flora Germanica, the genus
Alphitomorpha is chiefly Erysiphe, while Sphaeronema is the next genus.
Rotaea was defined as having sessile, membranous peridia, with
simple, free, subglobose or somewhat polygonal spores, emerging
from the apex in a globule. The type speCies, Rotaeaflava, grew inside

the empty cocoons of the Goat Moth, rarely on the exterior. The
peridium was covered with septate hyphae, more densely towards the
base, from which the hyphae sometimes, though rarely, spread out in
a thin yellow layer over the substratum. The effete peridia formed
flattened white cups, almost' resembling the conceptacles of Myro-thecium. ;

Bonorden, in Bot. Ztg, xi (1853), 283, stated that he had examined
a specimen, Rabenhorst, no. 1458, and had found on it a fungus
which he described and figured. It formed rounded or ovoid yellow
masses, about 0'5 mm. diameter" which appeared rough under a
lens, tuberculate on the upper half. His figure shows an ovoid,
warted mass, attenuated below into a short stalk. When this was
placed in water, the outer zone was resolved into minute granules and
the spores were set free. The spores were in small clusters, arising
from a "root-like" basal mycelium, which extended over the sub-
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stratum and was in part glued together in the outer zone of the mass.
His figure shows clavate, multiseptate conidia, arising separately from
repent hyphae. Bonorden concluded that the fungus was a Sporo-
desmium, which secreted a yellow slime by which the spores were
bound together. He was unable to find any other fungus on the
specimen, but left the question of the identity of the Sporodesmium

with Rotaea flava undecided, pending the examination of other
examples of Rabh., no. 1458.

Subsequent writers have attached Bonorden's description to
Cesati's name, Saccardo suggesting that Cesati had examined an
immature specimen. That, however, would hardly seem probable,
in view of his description of the spores as globose and issuing in a
globule. It would appear more likely that the authors in question
were dealing with different fungi. Bonorden described the spores as
yellow, and hence the fungus would now be included in Sporodesmium.

He did not give the dimensions of the spores, but from his figure they
were evidently large, and his account suggests that the fungus he

examined was Bacfridium flavum.
,As the fungus occurred on the empty cocoon of the Goat Moth,

there is no reason to regard it as an entomogenous fungus. It is
probably merely a lignicolous species.

(Accepted for publication 3 March 1939.)
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TRICHODERMA VIRIDE PERS. EX FRIES, AND
NOTES ON HYPOCREA

By G. R. BISBY
Imperial Mycological Institute, Kew

(With 5 Text-figures)

INTRODUCTION AND HISTORICAL SUMMARY

WITH the increased interest in Trichoderma in recent years, and the
description of several new species, the diffculty in specific identi-
fication has increased. My views are here presented on the tax-
onomy of the forins commonly encountered. I am very grateful to
E. W. Mason of this Institute for providing cultures, specimens, and
sound advice, to Miss E. i. McLennan of the University of Melbourne
for sending her notes on Trichoderma and Hypocrea (from which

quotations are given below), and to M. i. Timonin of Ottawa for
many cultures and for assistance since 1932 in the study of Tricho-
derma.

Persoon in 1794 founded the genus Trichoderma. T. viride was /
described briefly as the first species, with Pyrenium lignorum var.

vulgare Tode, i 790, listed as a synonym. Some confusion in the
nomenclature of this species arose during the next few years, but
Fries (i 829, p. 2 i 5, with citations ofliterature) reduced to synonymy
the names he considered to belong to Trichoderma viride Pers. ex Fr.
This is the type species of the genus. For more than seventy years
after Fries, only the one green species was definitely recognized.

It is true that from time to time before Fries and up to 1900 other
fungi were described briefly as species of Trichoderma, but none of
these has yet been verified as a Trichoderma distinct from T. viride. As

Saccardo remarked in compiling thirteen names in Trichoderma in the

Sylloge (1886), all but T./viride were doubtful because the method of
spore formation was unKnown for the twelve others. -Only T. album
Preuss (which Lindau (1904) considered certainly not to belong to
the genus) need be mentioned here, for the name has been used for
certain cultures from soil, as mentioned below.

Fries and other early mycologists interpreted Trichoderma as a

Gasteromycete, but Tulasne in i 860 found that it was one of the Fungi
imperfecti. The brothers Tulasne (i 865) made the briliant observa-
tion that T: viride was connected with Hypocrea rufa, and ilustrated
beautifully the conidiophores with phialides surmounted by small


