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STUDIES IN ENTOMOGENOUS FUNGI. 
(With Plate I1 and five figures in text.) 

I l l .  TORRUBIELLA. 

By T .  Petch, B.A., B.Sc. 

ffq@ The genus Twrubiella was founded by Boudier in Revue 
i 4 Mycologique, VII (188 j), pp. 226-7, the following generic de- 

-- . scription being given. 
1.k Torrubiella Boud. Perithecia superficial, sessile, on a thin, 

byssoid, membranous stroma, not borne on a clava. Paraphyses 
conspicuous, very slender, thickened at  the apex. Other details 
as in the entomogenous species of Cordyceps. 

The type specimen was collected on a spider at Montmorency 
in France. I t  was described as: 

. - Torrubiella aranicida Boud. Perithecia elongated-conoid, sub- 
, .-%- 

flexuose, 0-65-0.70 mm. high, 0.3-0.35 mm. diam:, smooth, 
t i- ochraceous or ochraceous orange, scattered or caespitose, on a , 

. - thin, white, byssoid stroma. Paraphyses conspicuous, as long 
a ,  as the asci, very slender, apex clavate and 3 p  thick. Asci 

linear, very long, eight-spored, 330-350 x 5 - 6 ~ )  apex rounded 
and not swollen; ascospores. filiform, very slender, as long as 
or longer than the asci, 300--400 x 0-5-2p, obscurely septate 
and granular. 

Since 1885, the following species have been added to the 
genus : 

Torrubiella tomentosa Pat. in Bull. Soc. Myc. France, VIII 
(1892), p 133 On an insect (spider?) on a leaf, Ecuador. Dr 
Patouillard informs me that this species is on a coccid. 

T.  rubra Pat. and Lagh., 09. cit. IX (1893), p. 134. On a coccid 
on Melastoma and Solanum, Ecuador. 

T .  lutemostrata Zirnrn. in Centralb. f. Bakt. Abt. 2, VII ( I ~ o I ) ,  
p. 872. On a coccid, Buitenzorg, Java. 

T .  rostrata P. Henn. in Hedwigia (1902), p. 167. On a moth, 
,-- 

_-%-- o c h 7 a e m - P a t ~ ~ d ~ ~ e ~ y ~ f i a n c ~ x x r ( ~ p 6 ) ~ p ~ 8 ~  
Lepidopteron, Papeenoo, Tahiti. 

T.  brunnea v. Keissl. in Ann. Myc. VII (~gog),  p. 292. On a 
coccid on leaves of Melicope, Upolu, C. Rechinger, 5274 (Herb. 
Mus. Palat. Vindob.) . 

T. sericicola v. Hohnel in Sitz. k. Akad. Wiss. Wien, CXVIII, 
Abt. I (rgog), p. 302. On cocoons of a moth, Cricula fenestrata 

1 $! 
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Illf., Buitenzorg, Java. 
T .  Lecanii Johnst. in Mem. Soc. Cubana Hist. Nat. " Felipe 

*I I 
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Poey," 111 ( I~ IS) ,  p. 80. On a scale insect, Saissetia hemi- 
sphaerica., on Achras Sapota, Cuba. 

T. tenuis Petch in Ann. Perad. VII (1922), p. 323. On 
As+idiotus, Akyrodes, etc., Ceylon. 

T. sublintea Petch, loc. cit. p. 324. On an Aleyrodid, Corral, 
Chili. 

T. barda Petch, loc. cit. On an Aleyrodid, Corral, Chili. 
Torrubiella is a Cordyceps (Torrubia) without a clava, the 

perithecia being borne on a weft of hyphae, instead of being 
embedded in a fleshy stroma. The generic description does not 
reveal much difference from Ophionectria, and it would be 
expected that specimens which came into the hands of the 
earlier mycologists, especially those on scale insects where the 
entomogenous nature of the fungus is not always immediately 
evident, would have been placed in Nectria, or later in Ophio- 
nectria. But I have failed to detect any species of -Torrubiella 
among the Nectriae in the herbaria of Kew and the British 
Museum. 

On the other hand, the resemblance of the perithecia and 
spores to those of Cordyceps, coupled with the occurrence of 
the fungus on insects, may have led to the inclusion of species 
of Torrubiella in that genus. 

Mijller (Phycomyceten und Ascomyceten, 1901) declined to 
admit the validity of Boudier's genus Torrubiella. He stated 
(p. 144) that Boudier had separated from Cordyce*~, as Torru- 
biella, those species which did not form a stroma outside the 
insect, but produced only perithecia or a loose weft of hyphae. 
He objected to that on the ground that there were only few 
such species in comparison with the total number of Cordyceps 
recorded, and nothing was gained by the separation. Of the 
species of CordycePs described and figured by hloller, Cordyceps 
$avo-viridis, C. cristata, C. rhynchoticola, and C. gonylepticida 
appear to be Torrubiella. According to hlbller, the last-named 
species has not the smallest trace of a stroma, the perithecia 
occurring on the insect without any film of mycelium; hence 
he concluded that his species was different from Torrubiella 

, aranicida Boud. Perithecia which have only a very slight basal 
weft of hyphae do, however, occur in species which have 
normally a well-developed byssoid stroma, and so the character 
on which RIoller relied may not be constant. 

Moller further objected that the genus Torrubiella was not 
well founded, because of the existence of transitional forms 
between Torrubiella and Cordyceps. In Cordyceps $avo-viridis, 
the perithecia are situated on repent strands of mycelium 
spreading from the floccose stroma which covers the host insect; 
Moller pointed out that in this condition the fungus was Torrzt- 
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biella, but if the strands should happen to become erect it would 
be Cordyceps. He also described and figured a species, which 
had been named Cordyceps Moelleri by Hennings, in which the 
clavae were composed of parallel hyphae, and the perithecia 
were not sunk in the clava. 

Support of hloller's objection is afforded by a species, Torru- 
biella ochracea Pat., which occurs on an undetermined Noctuid 
in Ceylon. In  three examples of this species, collected on different 
occasions, there are no clavae; the perithecia are situated on a 
weft of hyphae which covers parts of the insect, or on places 
where no external stroma is visible. In another example, 
however, sixteen processes arise from the insect. These are 
up to 5 mm. high, usually laterally compressed, up to I mm. 
broad, with dense clusters of perithecia at  their apices. The 
processes are composed of more or less parallel hyphae, firmly 
adherent to one another, and the perithecia are superficial. In 
other respects, including the conidial stage, the specimens are 
identical, and there does not appear to be any room for doubt 
that they are the same species (Plate 11, figs. 11, 12). 

From hlollerJs figures, Cordyceps cristnta Moller and C. iMoel- 
leri P. Henn. would appear to offer a parallel case. Both are on 
a Noctuid and have yellow perithecia. The perithecia differ in 
size, those of C. cristata being 300-5oop high, according to 
Moller, and those of C. Moelleri up to 700p high, but this varia- 
tion is not greater than that in the TmrubieIla forms of T. ochracza. 
In C. cristata the perithecia are situated on a loose stroma over- 
running the body of the insect; in C. Moelleri they are grouped 
on erect clavae, up to 1.5 cm. long, composed of parallel hyphae. 
In Moller's figure 80 (C. Moelleri) the perithecia are clustered 
and appear free, but the description states that they are more 
or less embedded in the clava, up to one-third their height. 

Tranzschel, in Hedwigia (18gg), p. (II), instituted the genus 
Helminthascus for a fungus found on a spider in Russia. The 
perithecia were totally immersed in a flattened pulvinate stroma. 
Saccardo, in Sylloge Fungorum, XVI (1go2), p. 616, wrote that 
the genus "fere absque dubio cum gen. Torrubiella collidit " : 
that would appear to depend upon the character of the structure 
described as a stroma (cf. Tmrubiella barda and T. sublintea). 

Barya montana Rac. in Bull. Acad. Sci. Cracovie (1907)~ 
p. gog, would appear from the description to be Torrubiella. 
Raciborski placed it in Barya, in preference to Torrub-iella, 
because i t  had no paraphyses. It occurred on a spider in Java, 
and was said to have a Stilbum conidial stage. The common 
conidial fungus on spiders in Ceylon is Gibelluia, but it has not 
been possible to connect that with any Torrubiella. On the 
other hand, Tmrubiella java: which occurs on spiders, has 
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a Stilbum-like conidial stage, which belongs to the genus 
Hirsutella. 

There are known, therefore, the following species, which have 
either been recorded as Torrubiella, or should probably be re- 
ferred to that genus. 

On spiders-Torrubiella aranicida Boud., T. Java Petch, 
Cordyceps gonyle$ticida Moller, Hclminthascus arachno~hthorus 
Transzch., and Barya montana Rac. 

On Leeidoptera-Torrubiella rostrata P. Henn., T. ochracea 
Pat., T. sericicola v. Hohnel, and Cordyceps cristata Moller. 

On Rhynchota-Cordyceps rhynchoticola Moller. 
On undetermined insects- Cordycefis Javo-uiridis Moller. 
On "CoccidsJ'--Torrubiella tomentosa Pat., T. rubra Pat. 

and Lagh., T. luteorostrata Zimm., T. brunnea v. Keissl., 
T. Lecanii Johnst., T. tefzuis Petch, T. sublintea Petch, and 
T. barda Petch. 

The present account deals chiefly with the last group. I t  is 
based on a series of specimens collected in Ceylon and the Eastern 
Tropics, and others from South America kindly furnished by 
Professor Thax ter. 

Very many of the species of the genus Cordyceps have been 
described from singie specimens, and, except in the case of a 
few well-known species, the hzrbarium material is scanty, or is 
represented in one herbarium only. The host insect, in many 

. cases, is not gregarious, and it may happen that only one 
example of the fungus can be found. The same is true of the 
species of TorrubieZla on Lepidoptera and Arachnida. The latter 
are usually found, in the tropics, on the under side of leaves, 
attached to the leaf by a weft of mycelium, and under such 
circumstances, seeing that the insects can travel about a t  ran- 
dom, it is scarcely to be expected that a number of examples 
of the fungus will be found together. 

In one locality in Ceylon, however, there is a marked exception 
to the theory just enunciated. The species concerned is Cordy- 
ceps dipterigena B. and Br. It is found in the jungle at  Hakgala, 
where it occurs on flies which are, as a rule, attached to the 
lower side of small branches or the under surface of leaves, 
and if  one searches carefully, if one be found, there are usually 
a t  least half a dozen. That has been my experience on several 
occasions during the last twelve years, and circumstances 
suggest that the insects are infected during the period when 
they are in close association, i.e. in the larval stage. 

Species of Torrubiella on scale insects (including Aleyrodidae) 
can usually be collected in fair quantity, when they do occur, 
because, in general, large numbers of the insects occur together 
on the same host plant, 
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As illustrative of the scantiness of the herbarium material of 
Torrubiella, it may be noted that up to the end of 1920, neither 
the Kew nor the British Museum herbarium contained a speci- 
men under that name, nor, apparently, under any other genus, 
notwithstanding the richness of both herbaria in tropical 
fungi . 

I have not seen the type specimen of the genus Torrubiella, 
T. aranicida Boud. The other species which have been placed 
in Boudier's genus do not appear to agree with the original 
generic description on several points, though it is scarcely to 
be doubted that they are co-generic. Only a re-examination of 
the type can decide whether these discrepancies are real or not. 

Boudier described his species as having paraphyses, and 
included the 'presence of paraphyses as a generic character. 
Patouillard described. T. tomentosa Pat. and T. rubra Pat. and 
Lagh. as not having paraphyses, and did not refer to paraphyses 
in T. ochracea Pat. Zimmermann did not mention paraphyses 
in the description of T. luteorostrata, nor did Hennings in the 
description of T. rostrata. von Keissler stated that T. brunnea 
had few, filifom paraphyses, sparsely guttulate, with a slightly 
capitate apex. von Hohnel described T. sericicola as having 
very delicate evanescent paraphyses, shorter than the asci, 
and added that paraphyses were present, but were not typically 
developed. Moller did not mention paraphyses in his descrip- 
tions of Cordyceps gonylepticida, C. rhynchoticola, and C. cristata, 
and Tranzschel stated that he did not observe paraphyses in 
Helminthascus arachnophthorus. 

I have not been able to identify paraphyses in any of the 
species which are parasitic on scale insects. The paraphyses 
described by von Keissler for T. brunnea would appear to be 
immature asci. But in Torrubiella java, which is parasitic on 
spiders, there are thin-walled paraphyses, as long as the asci, 
lax, collapsing, with protoplasmic contents, expanding to a 
breadth of 3p a t  the apex. They resemble immature asci, but 
they do not possess a thickened cap. 

The peritheci~un of Torrubiella, in some species, contains a 
comparatively large amount of an amorphous jelly-like sub- 
stance, in which are embedded minute fusoid granules and 
sometimes more or less spherical cells. This substance a t  first 
sight might be regarded as the product of diffluent paraphyses. 
If, however, the perithecium is subjected to pressure under a 
cover glass, the mass of asci, if ripe enough, will be extruded 
through the base; and it is then found that the amorphous 
substance forms a continuous layer round the asci, and prevents 
them from spreading out separately, or in the usual fan-shaped 
manner, on the slide. I t  does not occur between the asci. At 
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the same time, the contents of the neck of the perithecium may 
be forced through the ostiolurn, and these may issue in the form 
of a continuous sheet in which the periphyses are clearly dis- 
tinct. I t  would appear from these observations that the 
amorphous mass is formed by the disintegration of the inner 
layer of the wall of the peritheciurn, not from a peripheral zone 
of paraphyses. 

L I 
Boudier described the apex of the ascus as rounded and 

non-tumente." The apex of the ascus in the species available 
to me i.s capitate, as in Cordyceps and Hy$ocrella, i.e. it is strongly 
thickened, with a more or less transverse base. In the original 
descriptions of T. tomentosa, T. rubra, and T. ochracea, the apex 
is described as capitate; in T. rostrata, as tunicate; in T. luteo- 
rostrata, as  thickly tunicate; in T. brunnea, as thickened; and in ., 
T. sericicola, as a hemispherical slime cap, 3 p broad. Tranzschel 
stated that in Helminthascus arachnophthorus the apex of the 
ascus was thickened, while Raciborski described that of Barya 
montana as thick-walled and conical. 

The perithecium in the available specimens of TorrubieLLa is 
usually elongated conoid, or elongated flask-shaped, in the 
latter case with a comparatively long neck, which in the dried 
specimens often becomes recurved or irregularly bent, as noted 
by Zimmermann in T. luteorostrata, and by Hennings in T. ros- 
trata. The perithecium is usually clothed for about two-thirds 
its height with hyphae, arising both from the stroma and the 
wall of the perithecium. If this covering is removed, the wall, 
when mounted, is found to be composed of interwoven hyphae, 
which form a parenchymatous tissue, but run more or less 
circumferentially round the perithecium. Probably because of 
that, the perithecia readily break transversely; and old her- 
barium specimens mav have lost the upper part of the neck 
(and hence exhibit a "widely open ostiolum "), or may retain 
only the cup-shaped base of the perithecium. The inner layer 
of the perithecium wall is usually thick, hyaline, and obscure 
in structure. 

On Lepidoptera and Arachnids, Torrubiella usually permeates 
the body of the insect and clothes it with a weft of hyphae ; and 
the perithecia are produced on this weft, embedded in it to 
various depths up to about two-thirds their height, or on parts 
of the insect which do not show any superficial mycelium, except 
a slight weft at the base of the perithecium. On scale insects, 
these fungi similarly permeate the host insect, and then form 
over it a stroma of loosely interwoven hyphae, which mav be 
pulvinate, up to 3 mm. in diameter, with a broad, spreading 
hypothallus. The perithecia may be borne oh the stroma, or 
at  its margin on the hypothal16s, or anywhere on the hypo- 

M.S. 6 
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thallus. But on the same leaf there may occur perithecia which 
have no visible stroma, but only a slight attaching weft of 
hyphae at the base. Barren stromata of Torrubiella are most 
annoyingly common. 

I 2 3 

Fig. I .  Perithecia of Twrzlbiella. I .  T .  rubra; 2 .  T .  luteorostrata; 3. T .  tenuis; 
4 .  T .  sublinfea; 5 .  T .  tomentosa; 6.  T .  barda; 7. T .  ochracea. All x 33 .  

In the first stage of formation of the stroma in the scale- 
insect species of To~rubiella, the hyphae are thin-walled, about 
2 p ,  diameter, with numerous very fine hyphae, 0 . 5 - ~ p  in dia- 
meter, encrusted with globose, hyaline granules. These fuse 
into a membranous sheet, here and there hyaline and amorphous, 
which constitutes a basal disc which attaches the fungus to the 
leaf. The hypothallus retains this structure, with the addition 
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of some thick-walled hyphae, but the mass of the pulvinate 
stroma subsequently formed consists, in general, of thick-walled 
hyphae, flexuose and irregularly intertwined. In  some cases, 
the hyphae on the surface of the stroma tend to fuse into a 
continuous, glabrous sheet; this is well-marked in species from 
the American tropics. In the only available species on Lepi- 
doptera, the hyphae of the stroma are thin-walled. 

The asci are very long, cylindric, narrow, with a capitate 
apex. They contain usually eight linear ascospores, more or 
less spirally arranged, and as long as the ascus. These become 
septate and subsequently divide into cylindrical part-spores, 
which may become rounded at  the ends and narrow-oval. This 
division into part-spores has been recorded in T. tomentosa, 
T. rubra, T. sericicala, T. ochracea, T. Lecanii, Barya montana, 
and Helminthascus arachnophthorus. On the other hand, 
Boudier did not find part-spores in T. aran.icida, nor did Hen- 
nings in T. rostrah. Zimmermann stated that he did not 
observe septation or the formation of part-spores in T. Zuteo- 
rostrata, and von Keissler recorded the ascospores of T. brunnea 
as continuous and apparently not dividing. 

Among the many unexplained phenomena attending fungi 
parasitic on scale insects, perhaps the most notable from the 
systematic standpoint are the comparative rarity of the 
ascigerous stage in Hypocrella and SPhuerostiZbe, and the rarity 
of occurrence of fully ripe perithecia when the ascigerous stage 
is found in Hypocrella and Torrubiella. In  the latter two genera 
the hyphae of the stromata are sclerotioid and adapted to with- 
stand periods of drought; it may, perhaps, be suggested that 
these fungi may be subject to, and survive, a cessation of growth 
at  any stage, and that the spores are only matured and ejected 
from the perithecium under certain limited weather conditions. 
Certainly, the majority of the collections of HyPocrella and those 
of Torrubiella on scale insects contain only immature asci. Under 
such circumstances, descriptions of the ascospores based on a 
single collection can be correct only by a lucky chance. 

In the specimens examined by me, septate ascospores have 
been commonly observed. Loose part-spores have been seen, 
i.e. not in an ascus, and also part-spores in asci, the greater part 
of the contents of which appeared to have become disorganised. 
But I have not been able to find the stage which was expected, 
that which has been frequently seen in Hypocrella, in which the 
separate part-spores are arranged in the asci in lines corre- 
spondng to the original undivided ascospores. 1 t appears, 
however, to be quite certain that the ascospores of TorrubieZla 
divide into part-spores within the ascus. 

In Revue Mycologique (1887)~ p. 158, Boudier described 
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a conidial form, Isaria cuneispora, on a spider, from the same 
locality as Torrubiella aranicida. The fungus covered the insect 
with a white, effused weft of mycelium, composed of interwoven, 
branching, septate, minutely granular hyphae. The sporiferous 
hyphae were erect, 600--700~ high, 2-3p diameter, simple, or 
branched once or twice, and bore solitary hyaline conidia, 
elongated conical, 12-14 x ~ - - 2 . 5 ~ ,  attached at  the thicker end. 
The description of the spore suggests Hirsutella. 

Conidia were recorded by van Hghnel in TorrubieUa rostrata. 
They occurred on ovoid, apiculate, conidiophores on the upper 
part of the perithecium, and were yellowish, ellipsoid, 3.5 x 3p. 

Conidia have been observed by me in five species, viz. T. rubra, 
T. sublintea, T. tomentosa, T. ochy~cea and T. Java. In the first 
of these they are borne laterally on repent hyphae, densely 
crowded along the hyphae, and are hyaline, oval, 3 x 1.5 p, or 
spherical, 2,u diameter. In the second, the conidia are very 
variable in shape, fusoid, three-septate, ends acute but not 
produced, 18-24 x 4p,  or five-septate, with tips strongly 
attenuated and slightly curved, 36-46 x 3-4p, or seven-septate, 
falcate, ends equally curved and attenuated, 43 x 4p, the last 
being a typical, uniformly curved Fusarium spore; they are 
borne laterally on simple hyphae, sometimes close together and 
forming a cluster. In  the third and fourth species the conidia 
occur laterally on the hyphae, and are oval or globose, and 
spinulose. In the fifth species, the conidiophore is Stilbum-like, 
and belongs to the genus Hirsutella. 

Of the species of Torrubiella parasitic on scale insects, 
T. brunnea v. Keissl. appears to be identical with T. luteorostvata 
Zimm. I t  has not been possible to compare the species on scale 
insects with those recorded on spiders, Lepidoptera, etc., owing 
to the inaccessibility of the type specimens of the latter. The 
species which occur on scale insects in Ceylon are different from 
the species discovered on other insects in that country, viz. 
T. ochvacea Pat. and T. Java Petch. 

The species on scale insects may be arranged as follows: 
Perithecia ,purple-red, elongated conoid; T. rubra 

stroma pinkish becoming pale brown. 
Perithecia purple-red, elongated flask-shaped; T. Zuteorostrata 

stroma purple-red (rarely white), becoming 
purple-brown, yellow-brown, or Sanford brown. 

Perithecia pale ochraceous or amber, elon- T. tenuis 
gated flask-shaped; stroma white. 

Perithecia brownish-yellow, elongated co- T. sublintea 
noid; stroma white. 

Perithecia yellow, ovato-conoid; mycelium T. tomentosa 
on peritheciurn with free clavate tips. 
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Perithecia orange-yellow, conoid; apex red- T .  bavda 
brown, capitate ; stroma orange-yellow. 

Perithecia vivid yellow, conoid. T .  Lecanii 
Torrubiella rubra Pat. and Lagh. in Bull. Soc. Myc. France, 

IX (1893)) P. 154. 
Stromata flattened pulvinate, up to 2.5 mm. diam. pinkish 

red, usually with a thin, white, superficial layer, becoming pale 
brown, tomentose, compact internally, generally surrounded by 
a thin, white, powdery hypothallus which extends over the leaf 
for several millimetres. 

Perithecia produced on the hypothallus, irregularly dis- 
tributed, solitary or in groups (but not united), elongated conoid, 
0-65-0.8 mm. high, 0.3-0-4 mm. diameter below, purple-red, 
dark-red by transmitted light, apex brownish, clothed below 
with interwoven hyphae arising from the stroma and from the 
peritheciurn wall up to two-thirds the height of the perithecium, 
the hyphae from the perithecial wall tending to be moniliform; 
asci long, cylindrical, capitate, eight-spored, 7 p  diameter; spores 
filiform, as long as the ascus, septate, dividing into cylindrical 
part-spores, 4-6 x 1.5-2p. 

Conidia on repent hyphae, z p diameter, on the surface of the 
stroma and hypothallus, lateral, solitary on 
minute crowded pedicels, hyaline, oval, 3 x 1-5 p, 
or spherical, 1-2 p diameter. 

Ecuador, on a coccid on MeLastoma and SoLa- 
num (Patouillard and Lagerheim) . Corral, Chili, on 
an Aleyrodid, December rgo j (Thaxter) . (Plate 11, 
fig. 1.) 

The above description is drawn up from Thaxter's 
specimen ; only one stroma bore the conidial stage, 

J 
but the conidia on that were so abundant that in Fig. 2. Conidia 
places they were massed together in flakes; the of T- yubra. 

collection contained numerous barren stromata. X 2000. 

Patouillard and Lagerheim gave the dimensions of the asci 
as 700-800 x 6-7p, the part-spores 3-511. long, and the peri- 
thecia, up to I mm. high; they stated that the stroma was white, 
then rose, red, or rufous-brown. In describing the colour as 
above, the sequence has been deduced from the changes in the 
corresponding Ceylon species. 

The stroma consists of interwoven hyphae which are not 
fused into a solid or parenchymatous tissue. The hyphae in the 
interior are thick-walled or almost solid, flexuose, 3-4 p diameter, 
irregular, sometimes attaining a diameter of 5 ,u, generally rough 
with minute granules. At the exterior the hyphae are of the 
same character, 2-5p, occasionally 6 p  diaineter, with, in 
addition, very fine hyphae 0 . 7 5 ~  diameter. The fine hyphae 
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and the granules tend to fuse into a hyaline sheet, as in the 
hypothallus, but this is not continuous over the stroma in the 
available specimens, and the surface of the stroma usually 
appears tomentose. The inner hyphae are more densely inter- 
woven than those at  the exterior. 

By transmitted light, the hyphae appear only feebly coloured. 
In the pink stromata, they are red or red-brown in mass, but 
only faintly tinged pale red when isolated. In the brown stro- 
mata, the hyphae are faintly tinged yellow. The hyphae on the 
perithecium are often closely septate. 
Torrubiella luteorostrata Zimm. in Centralb. f .  Bakt. Abt. 

2, VII ( I ~ o I ) ,  p. 872; Torvz~bieZZa brunnea v. Keissl. in Annales 
Mycologici, VII (~gog) ,  p. 292. 

Stromata pulvinate, flattened pulvinate, ring-shaped, or 
discoid, up to 1.5 mm. diameter, purple-red, becoming purple- 
brown, yellow-brown, or Sanford brown, rarely white, tomen- 
tose, rather loose internally, surrounded by a white, byssoid 
or powdery hypothallus. 

Perithecia produced on the stroma or the hypothallus, 
scattered or clustered, sometimes solitary without any stroma 
except a slight basal weft of hypbae, elongated flask-shaped or 
elongated conoid, o.6-0-g mm. high, 0-25-0.3 rnrn. diameter, 
purple-red, red-brown by transmitted light; neck 0.08 mm. 
diameter, at  first dark purple-red, becoming yellow when 
mature, decurved or twisted in herbarium specimens; perithecia 
usually clothed with purple-red hyphae up to two-thirds their 
height, rarely almost glabrous; asci long, cylindrical, capitate, 
eight-spored, 7 p  diameter; spores filiform, as long as the ascus, 
septate, dividing into cylindrical part-spores, 3-6 x IP. 

Java; on a coccid, Buitenzorg (Zimmermann). Upolu; on a 
coccid on leaves of lMelicoPe (T. brunnea v. Keissl.) C. Rechinger 
No. 5274, Herb. Mus. Palat. Vindob. (von Keissler) . Ceylon; on 
an Aleyrodid on Tetranthera, Pundaluoya, Feb. 1889, coll. 
E. E. Green (Parkin, Torrubiella, I, p. 18); on Aspidiotus on 
Strobilanthes sp., Hakgala, Sept. 1908; on Fiorinia rubrolineaia 
on Saprosma zeylanicum Bedd., Hakgala, May 1910; on As- 
pidiotus destructor on Loranthus sp., Hakgala, May 1910; on 
Fiorinia on Murraya exotica L., Hakgala, May 1910, April 1917; 
on an Aleyrodid on Saprosma zeylanicunt Bedd., Hakgala, 
May 1912; on an Aleyrodid on Allophylus zeylanicus L., Hak- 
gala, May 1912; on a black Aleyrodid on Pavetta indzca L., 
Hakgala, January 1914; on an Aleyrodid on an undetermined 
host plant, Hakgala, April 1917; on a black Aleyrodid on 
Hedyotis verticillaris W. and A., Nuwara Eliya, December 1917; 
on an Aleyrodid on Psychotria elongata Hk. f . ,  Hakgala, April 
1919. Seychelles, on an Aleyrodid on Cyperus sp., Mahe, coll. 
R. Dupont (Plate 11, figs. 2-5). 
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I have not seen the type specimen from Java, nor Rechinger 
5274, nor the specimen recorded by Parkin (p. ~ g ) ,  on an Aley- 
rodid on a jungle tree, Pusella, Ceylon, February 1899. 

Immature examples of the perithecia of this species are not 
as tall as the mature form, and the apex, as noted by Parkin, 
is dark purple, almost black. The characteristic yellow sub- 
translucent apex apparently is not developed until the peri- 
theciurn is nearly mature (Plate 11, fig. 3). 

The stroma is looser than in T. rubra. The exterior hyphae 
are flexuose, contorted, thick-walled to almost solid, 3- jp 
diameter, vivid purple-red to almost hyaline. In some hyphae 
the colour is confined to the contents, the thick wall being 
hyaline. A few fine hyphae, 0°5p diameter, are present. Here 
and there, the thick hyphae are fused together side by side in 
small patches. The hyphae appear to be more rigid than in 
T. Tubra, and they tend to break up into short lengths; they are 
almost smooth, or minutely pitted. In  the interior of the stroma 
the hyphae have more deeply coloured walls. At the base of the 
stroma, thick-walled hyaline hyphae occur, which are encrusted 
with granules. Some thick-walled, repent hyphae in the hypo- 
thallus are minutely spinulose. 

The perithecia usually have a thick weft of hyphae a t  the 
base and up to two-thirds their height, which makes them 
appear conoid. These hyphae are vivid purple-red. 

When a stroma has turned brown, the hyphae are pale yellow 
when mounted; the colour is contained in the cell wall, not 
concentrated in the plasma. The hyphae appear to bear more 
granules than those in the purple-red forms. Fig. j ,  Plate 11, 
shows a stroma which is changing colour from the centre out- 
wards. 

In one collection from Hakgala, April 1917, on Murraya  
exotica, some stromata are pure white, with dull brown peri- 
thecia, yellow-brown a t  the apex, and traces of purple-brown 
in the stroma round the perithecia. The structure of the stroma 
is different from that of the normally white Ceylon species. 

When the stroma turns brown, the perithecia may remain 
purple-red; and if the perithecia also become brown, traces of 
purple-red usually remain in the hyphae at  their bases. The 
specimen from the Seychelles has stromata varying from San- 
ford brown to pale purple-brown. Their hyphae are red-brown 
to almost hyaline, strongly encrusted with red-brown granules, 
while brown amorphous masses occur among them. The peri- 
thecium wall retains traces of purple-red at  the base. I had 
assigned this specimen to T. brunnea v. Keissl., but on com- 
parison with the other available specimens it appears to be 
undoubtedly T. luteorostrata, and I am of opinion that T. brunnea 
was based on a similar specimen. 



120 Transactions British Mycological Society. 

The white superficial layer (cf. T. rubra), noted by Zimmer- 
mann, appears to be of rare occurrence. I t  occurs in a collection 
on an Aleyrodid on Hedyotis verticillaris, Nuwara Eliya, De- 
cember 1917. 

In a collection on Fiorinia rubrolineata on Saprosma zey- 
lnnicum Bedd., Hakgala, May 1910, there is a thin, dense, 
hyaline region at  the base of the stroma, succeeded by a loose 
yellow-brown zone, then a more compact, narrow, red-brown 
zone, followed by another loose yellow-brown zone, and finally 
a red-brown external layer. Thus, in vertical section the stroma 
exhibits zonation, which perhaps indicates a periodic stoppage 
of growth. 

The purple-red colour of the hyphae is discharged by lactic 
acid. Dilute hydrochloric acid turns the hyphae brown. This 
action of acids may account for the natural colour change of 
the stroma. 

Torrubiella tenuis Petch in ,4nn. Perad. VII (1922), p. 323. 
Stromata pulvinate, flattened pulvinate, or almost plane, up 

to 1.5 mrn. diameter, white, tomentose, rather loose internally, 
sometimes surrounded by a broad, white, fibrillose margin or 
hypothallus. 

Perithecia usually produced on the thicker part of the stroma, 
sometimes on the margin or hypothallus, sometimes occurring 
singly on scales which do n& bear any stroma except a slight 
weft of hyphae a t  the base of the peritheciurn, scattered or 
clustered, elongated flask-shaped or elongated conoid, 0.65- 
0.9 mm. high, 0.2-0~25 mm. diameter below, pale amber to 
pale yellow-brown, pale yellow or yellow-brown by transmitted 
light, subtranslucent, clothed with hyphae up to two-thirds 
their height, or almost glabrous; asci long, cylindrical, capitate, 
eight-spored, 7 p diameter; spores fihform, as long as the ascus, 
septate, dividing into cylindrical part-spores, 3-6 x I p. 

Ceylon ; on Aspidiotus destructor on a jungle tree, Pundaluoya, 
coll. E. E. Green, 1899 (Parkin, type 2, p. 19) ; on a black Aleyro- 
did on Savcococca pruniformis Lindl., Hakgala, May 1912; on 
a scale on Hedyotis Lessertiana Am., Hakgala, January 1914; 
on Aleyrodes on Lasiantkus WaZkerianus Wight and Psychotria 
elongata Hk. f., Hakgala, January 1914 (Plate 11, fig. 6 ) .  

The stromata in this species are usually smaller than in 
T. luteorostrata, and the perithecia in pulvinate examples are 
situated more usually on the thicker central area of the stroma, 
and more embedded in it. Old herbarium specimens may 
acquire a slight brownish tint. Parkin compared this species 
to T. tomentosa, from which it differs in itsveryslender perithecia. 

The hyphae of the stroma are flexuose, thick-walled or almost 
solid, generally stout, 3.5-jp diameter, with a few 2.jp dia- 
meter. Very fine hyphae, less than ~p diameter, have been 
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observed only in the basal sheet. The external layer of the 
stroma may in places be a continuous sheet of thick-walled 
hyphae, more or less parallel, fused together side by side. The 
hyphae, in general, are not, or only slightly, rough with adherent 
granules; they are frequently closely septate, and with the wall 
and septa thickened so that only spherical cavities remain. 
Short broken lengths of hyphae with thickened walls and close- 
set septa resemble conidia under a low magnification, but a 
higher magnification reveals the broken wall at  the ends. The 
hyphae on the perithecia are loosely interwoven, 2 - 4 , ~  diameter, 
thick-walled or almost solid. 

Torrubiella sublintea Petch in Ann. Perad. VII (1922), p. 324. 
Stromata circular, up to 3 mm. diameter, compact, pulvinate 

in the centre, with a broad margin, white, margin somewhat 
floccose, centre acquiring a matted surface which becomes a 
more or less glabrous wrinkled sheet. 

Perithecia situated round the thickened centre, singly or more 
usually in groups, tomentose up to  two-thirds their height, or 
clothed with mycelium which forms a common covering to two 
or three perithecia and acquires a glabrous external layer, 
elongated conoid, slightly attenuated above, 0.75 mm. high, 
0.33 mm. diameter below, brownish yellow, darker brown at 
the apex, subtranslucent, by transmitted light pale yellow to 
brownish yellow, slightly brown towards the apex; asci long, 
cvlindrical, capitate, eight-spored, 6 - 8 , ~  diameter; spores 
fihform, as long as the ascus, septate, dividing into cylindrical 
part-spores, 3-6 x 1 . 2 5 ~ .  

Conidia on the stroma or on the perithecia, arising laterally 
from regular simple hyphae, either fusoid, 
three-septate, ends acute but not pro- 
duced, 18-24 x 4 p, or five-septate, ends 
strongly attenuated and slightly curved, 
36-46 x 3-4p, or seven-septate, falcate, 
ends equally curved and attenuated, 
48 x 4P. 

Chili; on an Aleyrodid on an un- 
determined leaf, Corral, December 190 j, 
coll. Thaxter (Plate 11, fig. 7). Fig. 3. Conidia of T. sub- 

The stroma in this species is more lintea. x 600. 

compact than in T. tenu.is. I t  consists of hyphae, ~ - 2 . j p  

diameter, some thick-walled, slightly rough, others thin-walled, 
with numerous finer hvphae, 0-75-1 p &an.leter. The more 
compact nature of the stroma is probably due to the fact that 
the hyphae are thinner than in other species. The tendency of 
the exterior hyphae to form a continuous layer is very marked, 
and on some examples the stroma is covered with a glabrous, 
wrinkledsheet. Thestromasometimes shows traces of pale yellow. 
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The hyphae a t  the base of the perithecium are identical with 
those in the stroma. The hyphae round the perithecium do not 
exceed 2 p  in diameter, are usually thin-walled, and form a 
dense outer layer. When two or three perithecia occur in a group, 
the hyphae of the stroma may ascend almost to their apices, 
so that the perithecia are deeply embedded in the stroma. 
Viewed macroscopically, isolated perithecia appear more at- 
tenuated above than they prove to be when dissected out, owing 
to the termination of the external tomentum some distance 
below the apex. 

mien  first examined this species was thought to be identical 
with Torrubiella tomentosa Pat., but examples of the perithecia 
from the type of the latter show that it is distinct, though very 
close. The perithecia are rather similar, but differ slightly in 
shape and colour, those of T. tomentosa being ovato-conoid, 
not attenuated, with a wall hyaline when mounted, and those 
of T. sublintea elongated-conoid, slightly attenuated a t  about 
two-thirds their height, with a pale yellow to brownish-yellow 
wall. The conidial stages of the two are quite different. Perhaps 
the most ready means of distinction between them is the occur- 
rence of numerous free, clavate tips on the hyphae which cover 
the perithecia of T. tomentosa. 

Torrubiella tomentosa Pat. in Bull. Soc. Myc. France, 
VIII  (1892), P. 133. 

Stromata thin, woolly, ochraceous. Perithecia on the stroma, 
scattered or caespitose, ovato-conical, 0.5 mm. high, 0.3 mm. 
diameter, pale yellow-brown, slightly darker a t  the apex, clothed 
up to the apex with floccose, white (herb. specimen) tomentum ; 
apex obtuse, subtranslucent. Wall of perithecium when mounted 
almost hyaline with traces of yellow a t  the apex; tomentum 
with numerous free, clavate, verrucose tips, and rough with crys- 
talloid masses. Asci long, capitate, cylindrical, tapering below, 
6-8p diameter, eight-spored. Part-spores cylindrical, tapering 
slightly towards the ends, 4-7 x 0 . 7 5 ~ .  

Ecuador; on a scale insect on an unknown leaf, Puento de 
Chimbo (Lagerheim) . 

In the original description of this species, it was suggested, ' 
with a query, that the fungus was parasitic on a spider. Dr Pa- 
touillard, who has kindly furnished me with perithecia from the 
type, informs me that it is certainly parasitic on a coccid. i 

The foregoing description is drawn up in part from the peri- 1 

thecia examined. The original description gives the perithecia 
as I mm. high and the part-spores 10 x I p. The height of the 
perithecium given above was taken from an isolated perithecium 
examined dry; when in water under a cover glass i t  was 0.75 
x 0.35 mm. The hyphae a t  the base of the perithecium and 
those forming the tomentose covering are 3-4 p diameter, with 
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only slightly thickened walls, strongly verrucose with minute 
granules, and bear a large number of free clavate ends, up to 
5 p  diameter, also strongly verrucose. These hyphae bear 
spherical or oval, verrucose conidia, 4-6 x 3-5p, laterally, in 
the same manner as that figured for T. ochracea. The wall of the 
perithecium, by transmitted light, appears to b e  studded rather 
closely with irregular crystalloid bodies, which are really situated 
on the external mycelium; they are not soluble in hydrochloric 
acid. 

Torrubiella barda Petch in Ann. Perad. VII (1922), p. 324. 
Stromata up to 3 mm. diameter, compact, pulvinate, lacunose, 

sometimes with a broad, thin hypothallus, orange-yellow, egg 
yellow, or becoming whitish, more or less tomentose but with 
the surface layer matted and tending to become membranous 
and glabrous. 

Perithecia round the base of the pulvinate part of the stroma, 
solitary or clustered, usually surrounded by a weft of hyphae 
of the same colour as the stroma so that only the ostiola project. 
Isolated perithecia conoid, yellow, with an outer coat of inter- 
woven yellow hyphae, 0.1 mm. thick, extending nearly to the 
apex, which is red-brown and conoid; after removal of the 
tomentose coat, the perithecia are conoid, 0.75 rnrn. high, 
0.35 mm. diameter, suddenly expanding above into a thickened 
capitate apex ; wall of perithecium thick ; by transmitted light 
the wall of the perithecium is yellow and the thickened apex 
orange or reddish-yellow. Asci long, cylindrical, capitate, eight- 
spored, 6-7 p diameter ; part-spores cylindric, becoming some- 
what narrow-oval with obtuse ends, 4-7 x 1 . 5 ~ .  

Chili; on an Aleyrodid on an undetermined leaf, Corral, 
December 1905, R. Thaxter (Plate 11, fig. 8). 

In  some instances all the perithecia are embedded in the 
stroma, which then resembles a Hypocrea, dotted with red- 
brown ostiola. The structure of the perithecium is quite distinct 
from that of the other species of Torrubiella found on scale 
insects. At first sight, it appears regularly conoid, tomentose 
below, glabrous a t  the apex. The tomentose layer, however, 
can be easily peeled off, and it is then found that the wall of the 
perithecium suddenly expands a t  right angles a t  the upper limit 
of the tomentum, so that a thick solid apex is formed. 

The hyphae in the tomentose layer on the perithecium are 
thick-walled, almost solid, closely interwoven; this layer is 
yellow, but becomes pale or white internally. The hyphae of 
the stroma are usually stout, generally 4-5 p  diameter, but with 
some 2-3p diameter, thick-walled, flexuose, encrusted with 
granules, greenish yellow to hyaline; they tend to fuse into a 
continuous superficial sheet. 

The type of Acremonium araucanum Speg. has been kindly 
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lent me by Dr Spegazzini. This is on an Aspidiotus on Drymis 
Wintevi, collected a t  Bahia de Corral, Chili. The fungus forms 
a more or less pulvinate, lemon yellow stroma over the scale, 
with a thin spreading margin, composed of thick-walled, yellow 
or hyaline, irregular hyphae, often closely verrucose. There is 
no doubt that these are the stromata of a Tovrubiella, and in 
one example a developing perithecium was present. They 
appear to be undoubtedly the stromata of T. bavdn. Xumerous 
conidia, hyaline or yellowish, verrucose, oval, 4-5 x 3p ,  or 
globose, 3-4 ,U diameter, were seen, usually singly, some times 
in chains, but these all arose from thin-walled, hyaline hyphae, 
1 . 5 ~  diameter, which did not appear to be connected with the 
hyphae of the stroma. Spegazzini described the conidia as 
ellipsoid, 7-8 x 6 , ~ ;  i t  is probable that he saw other conidia 
which are those of the conidial stage of Torrubiella barda. 

Torrubiella Lecanii Johnst. in Mem. Soc. Cubana Hist. Nat. 
" Felipe Poey," III (1918), p. 80. 

Perithecia vivid yellow, erect, conical, scattered or confluent, 
3 j0p high, ra j p  diameter. Asci linear, 175-245 ,U long. Asco- 
spores dividing into cylindrical part-spores with rounded ends, 
3-32 x 1.66,~. 

Cuba; on, or with, CephaZosporium Lecanii on Saissetia hemi- 
spherica on Achvas Sapota. 

The above is Johnston's description. I have not seen a 
specimen. Mr Johnston, in litt., states that the perithecia were 
yellow, with rather translucent yellow ostiola, and necks some- 
what tapering or rounded a t  the apex; isolated perithecia were 
yellow-tomentose, but when several grew close together they 
were invested by yellow mycelium. On the characters of the 
apex of the perithecium, T. Lecanii would appear to be quite 
distinct from T. barda. 

To afford a comparison with the species of Torrubiella which 
are parasitic on other insects, the following account of the other 
known Ceylon species is included. One of these, which occurs 
on an undetermined Noctuid, appears to be T. ochracea Pat. 
The other, which is apparently a new species, occurs on spiders; 
it is described below as TorrubiellaJEava. 

Torrubiella ochracea Pat. In two examples of this species, 
collected on different occasions on the perfect insect, a rather 
loose pale yellow weft of hyphae extends along the body and 
the legs of the insect and binds them to the leaf. This mycelium 
does not cover the wings, but it fastens the wings to the body, 
and comes just up to, or slightly over their margins. When old 
the colour of the mycelium fades to almost white. The perithecia 
occur anywhere on the mycelium, but more particularly along 
the margins of the wings and along the legs; they may be scat- 
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tered or in groups of up to a dozen (Plate 11, fig. 11). In another 
example, on a caterpillar, the perithecia are situated on the 
mycelium which covers it. 

In two other examples, the insect bears a denser weft of 
hyphae, and from this there arise erect processes, up to 5 mm. 
high, usually laterally compressed and up to I mm. broad. These 
processes are composed of adherent longitudinal hyphae, and 
they do not contain any remains of the insect which might serve 
as a foundation. The perithecia are superficial, crowded to- 
gether a t  the apices of the processes. In  both these examples, 
the mycelium and the processes are white. One specimen bears 
sixteen of these processes (Plate 11, fig. 12). 

The perithecia are pale yellow when fresh, becoming ochra- 
ceous or reddish-brown when old; they are subtranslucent, oval 
or conoid, with an obtuse or papillate apex, 0.35-o.6j mm. high, 
and 0.2-0.3 mm. diameter below. The perithecial wall is pruinose 
above, clothed with pale yellow hyphae below; when mounted, 
it appears pale yellow, membranous, of indistinct structure. 
The asci are 4-5 p diameter, and the part-spores cylindrical, 
tapering slightly to the rounded ends, 5-7 x I-1~2gp. 

The hyphae in the weft of mycelium are generally regular, 
septate, 1.5-2-5p diameter, thin-walled or with a slightly 
thickened wall, with occasional oval inflations up to 6p broad. 
The septa are 15-25p apart. The hyphae bear spinulose, 
hyaline conidia, either globose, 2.5-3-jp diameter, or oval, 
4 x 3p. These occur laterally and singly, widely separated 
along the hyphae, usually each immediateIy below a septum, in 
the position of a lateral branch. In some cases, both a branch and 
a conidium are produced just below a septumin the main hypha. 

Occasionally short lengths of the hyphae are closely septate, 
with septa as little as 4p apart. The lateral branches are fre- 

. quently short, with some of the cells inflated, and terminate in 
an oval cell furnished with a solid, acuminate tip. 

The Torrubiella and the Cordyceps forms agree in the structure 
of the hyphae, the conidial stage, the colour and structure of the 
perithecia, and the dimensions of the part-spores. In the 
Cordyceps form, the mycelium grows into erect solid processes, 
while in the Torrubiella form it is only a rather loose weft of 
hyphae This difference in the development of the mycelium 
may possibly be due to differences in the conditions under which 
these examples grew. The Torrubiella form was collected on 
living leaves, but the Cordyceps forn~ was found, unattached, 
among dead leaves on the ground. 

These specimens of T.  ochracea support 1\1811er2s contention 
that the genus TorrubieZZa is not distinct from Cordyceps, be- 
cause of the existence of transitional forms. Nevertheless, it 
may be considered advisable to retain it for those species which 



Fig. 4. Conidia 
of T. ochvacca. 

x 800. 

126 Transactions British Mycological Society. 

do not form a clava, while agreeing that the two genera are 
united by species which, in their different forms, combine the 
characteristics of both. 

Reference has already been made to the probability that 
Cordyceps MoeUeri P. Henn. and C. cristata Moll. are forms of 
the same species, parallel to  the two forms of Tovvubiella 
ochracea Pat. Lloyd has suggested that Cordyceps it4oelleri 
P. Henn. is identical with C.  Sphingztm Tul., and that suggestion 
would appear to be correct. The question then arises whether 
Torrubiella ochracea is not also identical with CordycePs Sphin- 
gum. Macroscopically, the two differ in the shape of the pro- 
cesses, those of Cordyceps Sphingu.m tapering upwards and 

5- 
Fig. 5 .  Hyphae of T. 

ochracea. x 1000. 

having the perithecia scattered or clustered a t  some distance 
below the apex, so that the clava terminates in a long barren 
point, while those of Torrubiella ochracea are more or less obtuse 
and have the perithecia clustered a t  the apex in the available 
examples. But it is probable that this difference will prove not 
to be constant. The other differences are slight. Cordyceps 
Moelleri is described as pale yellow, while the species of Torru- 
biella ochvacea which possess clavae have a white stroma, but 
i t  is known that the yellow colour of the Torrubiella forms of the 
latter fades to white. - The perithecia of both species appear 
to be the same shape, while the length of the part-spores is 
5-6p in Cordyceps Moelleri, 4 p  in C. cristata (both according 
to Moller), and 5-7p in Torrubiellcc ochracea. Only Hennings 
gives the diameter of the spore of Cordyceps Moelleri (0. j P), and 

, .. it would appear that he did not see the mature part-spores.. 
. - 
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I t  would seem probable, therefore, that Torrubiella ochvacea 
is identical with Cordyceps Sphi~zgum, but a final decision on the 
point must be deferred until a comparison can be made with 
authentic specimens of the latter. 

Torrubiella flava Petch, n.sp. This species (Plate 11, 
fig. g) occurs a t  Hakgala, Ceylon, on spiders. In the specimens 
hitherto collected, the insect is attached by the mycelium of the 
fungus to the under surface of living leaves. The fungus clothes 
the body of the insect with pale yellow mycelium, forming a 
flattened-pulvinate, tomentose, somewhat spongy stroma, with 
a fimbriate margin spreading slightly over the leaf. The hyphae 
of the stroma are 2.5-3p diameter, usually thin-walled, but 
sometimes with walls up to 0.5 p thick, especially towards the 
free ends of the hyphae. The perithecia are seated on the stroma, 
superficial, ultimately crowded, tomentose with a rather thick, 
separable layer of tomentum, pale yellow, with a yellow-brown 
translucent apex, ovoid, 0.8 mm. high, 0-4 mm. diameter. The 
hyphae of the tomentum are 2-2- j p diameter, moderately thick- 
walled, and minutely granular. The asci are long, cylindric, 
capitate, 5-6 p diameter, four or eight-spored. The ascospores 
are as long as the ascus, and divide into cylindric part-spores, 
5-8 x 1-5 p, the septa in the undivided spore being exceptionally 
well-developed. Paraphyses are present, as long as the asci, 
thin-walled, lax, collapsing, not capitate, expanding to 3 p  
diameter a t  the apex. 

A specimen (Plate 11, fig. 10) on the same species of spider, 
gathered with the foregoing and possessing a stroma of the same 
character, bears conidial Stilbum-like clavae. These are pallid 
yellow, cylindric, up to 4 mm. high, 0.1 j mm. diameter, tapering 
slightly upwards, terete, smooth. They are clothed with spheri- 
cal or subglobose basidia, up to 6 x 5 p, scattered or crowded, 
each bearing a single apical, slender, rigid sterigma, about z p  
long. The conidia are apical, narrow-oval, ends acute, con- 
tinuous, hyaline, 4-8 x 2 p. This is a Hirsulella, which has been 
described as Hirsutella arachnophila Petch (= Trichosterigma 
arachno~hilum Petch). The perithecia and the conidial clavae 
have not been found on the same stroma. 

Hirsutella arachnophila has also been collected a t  Peradeniya, 
on spiders, on two occasions. In one of these examples, the 
clavae were lilac-grey when fresh. I t  is possible that the latter 
may belong to a different species, but it does not show any 
morphological differences. A similar difference in colour occurs 
in GibeLluLa elega?zs P. Henn., in which species both the stroma 
and the conidiophores may be yellow, or the stroma yellow and 
the conidial heads lavender. In the latter case, the conidial 
heads become white in old herbarium specimens. 
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It would seem probable that the conidial stage mentioned by 
Raciborski as occurring with Barya montana may have been 
Hirsutella, but it was not described further. 

EXPLANATIOX OF PLATE 11. 

Fig. I. Torrubiella rubra, specimen from Corral, Chili, x 6 :  the perithecia 
which show circular ostiola have been broken. 

Fig. 2. T .  lttteorostrata, Hakgala, Ceylon, x 10, form with a white stroma. 
Fig. 3. T. lutemostrata, Hakgala, Ceylon, x 10; specimen showing yellow 

ostiolum. 
Fig. 4. T .  luteorostrala, Hakgala, Ceylon, x 10. 
Fig. 5. Stroma of T .  luteorostrata, Hakgala, Ceylon, changing colour from 

purple-red to brown, x 6. 
Fig. 6 .  T .  tenuis, Hakgala, Ceylon, x 6. 
Fig. 7. T. sublintea, Corral, Chili, x 12. 
Fig. 8. T .  barda, Corral, Chili, x 6. 
Fig. 9. T .  fEava, Hakgala, Ceylon, x 8. 
Fig. 10. Hzrsukl2a arach,nophila, Hakgala, Ceylon, x 8. 
Fig. I I. Torvubiella ochvacea, Torvztbiella form, x 3. 
Fig. 12. T .  ochracea, Cordyceps form, x 3. 

PROCEEDINGS, 1923. 

MEETING. UNIVERSITY COLLEGE, LONDON. 20th Januavy. 

Dr W. BROWN and Dr A. S. HORNE. Fusarium. 
Mr J. RAMSBOTTOM. Berkeley and Broome. 
Miss W. F. F. RIDLER. The Fungus present in ~ u n u l a r i a  cvuciata. 
Dr H .  WORMALD. Crown-Gall in Sursery Stock 
Mrs N. L. ALCOCK. Polysti~tus versicolor parasitic on Apple. 
Miss E. M. WAKEFIELD. Fomes upplanatus and F. jomntarzus. 

MEETING. UNIVERSITY COLLEGE, LOXDON. 17th March. 

Rev. P. J. ALEXANDER, C. J. An ecological and phenological account of the 
Mycetozoa of Surrey. 

Miss M. H. CARRB, Dr A. S. HORNE, SLiss H. M. JUDD and Mrs H. S. 
WILLLAMSON. Eidamia. 

Dr J. S. BAYLISS ELLIOTT and Miss 0 .  P. STANSFIELD. The life history of 
Polythrincium Tvijolii Kunze. 

M r  J. RAMSBOTTOM. I.  The correspondence of Berkeley and Broome. 
2. Mycology a t  the British Empire Exhibition (1924). 

SPRING FORAY, BRISTOL. 20th-24th Apyil. 

Visit to  Ashton Court Park and Long Ashton Horticultural Research Station. 
Visit to Mushroom beds in disused Bathstone quarries a t  Corsham, Wilts. 
Visit to Wrington. 
Miss B. M. BREEZE. Pollen sterility in potato. 
;\Ir F. E. SMITH. Mycogme disease in Mushrooms. 
Miss E. h1. WAKEFIELD. Rhizoctonia violawa and Helicobasidium puvpureum. 

SPRING FORAY FOR LONDOX STUDENTS. 5th May. 
Visit to Effingham. 

PHYTOPATHOLOGICAL MEETING. 7th Ju!y. 

Visit to South Eastern Agricultural College, Wye. 
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- 
A. Gcorge Alwi;, del. 
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