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PLEOSPORA STRAMINIS, P. RUBELLOIDES A N D 
P. RUBICUND A: THREE FUNGI CAUSING PURPLE-

STAINING OF DECAYING TISSUES 

B Y J O H N W E B S T E R 

Botany Department, University of Sheffield 

(With 3 Text-figures) 

Pleospora straminis, previously unrecorded for Britain is described. P. rubelloides 
comb.nov. is described and compared with the related P. rubicunda on the host 
and in culture. 

Herbaceous a n d woody debris decaying in d a m p si tuations, f requently 
shows purp le s taining. Var ious fungi such as Leptosphaeria spp. , Ophiobolus 
rubellus a n d Lophiotrema sp. a re sometimes present , b u t three species of 
Pleospora have been found associated wi th the pu rp le stain. Since there 
has been some confusion in the nomenc l a tu r e of these fungi, they are 
described be low: 

PLEOSPORA STRAMINIS Saccardo , Michelia, 1 , 407, 1879 (Fig. 1 ) 

— P. obliqua Wehmeye r , Mycologia, 43, 579, 1 9 5 1 . 
Several collections of this fungus on grasses, a re in the Sheffield 

H e r b a r i u m : 

Herb. Sheffield 
number Host Locality Date 

225 Wheat stubble Londesborough, nr. Market 26. vi. 49 
Weighton, Yorks 

226 Barley stubble King's Lynn, Norfolk 7. viii. 49 
227 Barley stubble King's Lynn, Norfolk 7. viii. 49 
821 Dactylis glomerata Lindrick Common, nr. Worksop, 15 . vii. 50 

Notts 
1046 Wheat stubble Bolton Percy, York. (coll. W. G. 17. iii. 51 

Bramley) 

T h e following descript ion is based on specimen 225 (see Fig . 1 ) . 
Perithecia, single b e n e a t h leaf sheath or s tem, associated wi th a pu rp l e 

colora t ion; black, thin-wal led, globose, su r rounded a t the base by sparse 
black hyphae , neck papi l la te , project ing; 240-390/4 in d iamete r . Asci, 
broad ly c lub-shaped, r o u n d e d at the tip, t ape r ing to a short stalk below, 
b i tun ica te , 3-8 spored, 1 3 0 - 1 9 2 x 2 3 - 3 2 / 4 interspersed by b r a n c h e d fili­
form ' p a r a p h y s e s ' . 

Ascospores, biseriate in the u p p e r por t ion of the ascus, uniser iate below, 
oblong-ell iptical wi th r o u n d e d ends, the u p p e r half of the spore la rger t h a n 
the lower, wi th n ine to eleven transverse septa, constr icted a t the septa, 
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Fig. 1. Pleospora straminis. A, outlines of perithecia from stubble; B, outlines of perithecia from 
culture on P.D.A.; C, asci from the host; D, ascus from culture; E, ascospores from the 
host (Herb. Sheffield 225.). 

especially a t the middle , a n d wi th n u m e r o u s longi tudina l sep ta ; golden-
yellow in colour, b r o w n wi th a g e ; 2 6 - 3 4 x 1 0 - 1 2 \ x . 

Cultures. O n potato-dextrose aga r the fungus g rew slowly (2-5 cm. in 
6 weeks a t r oom t empera tu re ) , p roduc ing a p ink colour in the m e d i u m , 
the colonies becoming black a t the marg ins . Per i thecia were formed in 
4 weeks in cultures s tar ted from ei ther single ascospores or asci, a n d were 
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frequently larger t h a n those on s tubble , measur ing 330-450 / 4 in d i ame te r . 
T h e asci were also larger, 1 5 5 - 2 3 0 x 20-2 7 /*. 

Fo r measurements of asci a n d ascospores from o ther collections see 
T a b l e 1 . 

W e h m e y e r ( 1 9 5 1 ) has re-described P. straminis as P. obliqua. M a t e r i a l 
from specimen 255 was a t first identified by h i m as P. obliqua. La te r , h a v i n g 
seen au then t i c mate r ia l of P . straminis (which I h a d been u n a b l e to o b t a i n ) , 
he agreed t ha t specimen 255 was ident ical wi th P. straminis. T h e r e is a 
curious d iscrepancy in the measurements given fqr this fungus, however . 
Saccardo 's measurements (see T a b l e 1 ) a re apprec iab ly la rger t h a n those 
given by Berlese from the type , wh ich m a t c h m o r e closely those from the 
present collections. 

PLEOSPORA RUBICUNDA Niessl., Verh. naturforsch. Ver. Briinn, 14, 1876 . 
(Fig. 2) 

Several collections of this fungus have been m a d e , ma in ly on var ious 
kinds of p l an t debris nea r the sea. T h e following descr ipt ion is based o n 
H e r b . Sheffield no . 366 on Artemisia (?) , Wolfer ton Marshes , Norfolk, 
6 Augus t 1948. 

Perithecia, pu rp le to black in co lour ; seated on purple-s ta ined areas of 
tissue, developing b e n e a t h the surface, la ter s emi -e rumpen t wi th a b o u t 
half the pe r i thec ium exposed, subglobose or e longated para l le l to t he long 
axis of the host, u p to 400/4 in d i ame te r ; neck papi l la te , ostiole often slit­
l ike; per i thecia l wall uneven in thickness, 40-50 /4 thick above , a b o u t 30 /4 
thick below. Asci, b i tun ica te , numerous , b road ly c lub-shaped to cyl indr i ­
cal, r o u n d e d above, t ape r ing to a stalk below, u p to 8-spored, 1 7 0 - 2 4 0 x 
1 6 - 2 2 / 4 ; separa ted by numerous b r a n c h e d ' p a r a p h y s e s ' . Ascospores, 
biseriate in the b r o a d e r por t ion of the ascus, uniser ia te below, crescent-
shaped w h e n viewed lateral ly, wi th 9 - 1 3 transverse septa a n d one or m o r e 
longi tudina l septa in the midd le cells, t ape r ing a n d r o u n d e d a t t he ends , 
constr icted a t the septa, especially in the m i d d l e ; yellow to b r o w n in colour , 
3O-4O X 8 - 1 2 / 4 . 

Cultures. Ascospores ge rmina t ed readi ly on aga r m e d i a p r o d u c i n g g e r m 
tubes, appa ren t ly from a n y cell. Cul tures s tar ted from single ascospores 
a n d single asci were transferred to slopes of oa t or po ta to-dext rose agar . 
T h e fungus grew slowly, forming colonies a b o u t 5 cm. in d i a m e t e r in 
2 mon ths , wi th a character is t ic pu rp le colour in the m e d i u m a n d low pa le 
aerial mycel ium. Pycnid ia of the Phoma type were found in 2 -mon th -o ld 
cul tures . T h e pycnid ia were u p to 500 /4 in d iamete r , subglobose, wa l l t h i n 
( 1 0 - 1 5 / 4 ) black, composed of d a r k in te rwoven h y p h a e . T h e sporophores 
form a pal isade of hyal ine skit t le-shaped cells l in ing the wal l a n d abs t r ic t 
spherical to b road ly elliptical hyal ine pycnospores a b o u t 2 /4 in d i a m e t e r . 
Masses of pycnospores exude as flesh-coloured drops from the ostioles of t he 
pycnid ia . Per i thecia have been found only once in cu l tu re (a m u l t i -
ascospore isolate of specimen 1 7 2 3 ) . W h e n discovered, these pe r i thec ia 
were in poor condi t ion a n d con ta ined collapsed a n d dis tor ted ascospores. 

Pycnidia. Pycnid ia resembling those found in cu l tu re h a v e been found 
associated wi th per i thecia . T h e y are globose, submerged a t first, l a te r m o r e 
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Fig. 2. Pleospora rubicunda. A, L.S. host stem and perithecium; B, L.S. host stem and pycnidium; 
C, asci from the host; D, section of culture showing pycnidium; E, pycnospores and sporo-
phores from the host; F, pycnospores from culture; G, ascospores from the host. (A, C, D, 
G, from Herb. Sheffield 336; B, E, from Herb. Sheffield 1752B. ) 

superficial, u p to 200// in d iamete r , th in-wal led a n d conta in ing n u m e r o u s 
spherical or elliptical pycnospores a b o u t 2 / / in d iameter . W h e n pycno­
spores from the host are transferred to aga r med ia , they ge rmina te after 
a b o u t 1 week, giving rise to cul tures which resemble those der ived from 
ascospores. 
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20/i 
Fig. 3. Pleospora rubelloides. A, L.S. wheat stem and perithecium; B, asci and ascospores; 

G, asci and ascospores from the host; D, asci and ascospores from culture on oat agar. 
(A, G, D, from Herb. Sheffield 1722; B from the type specimen of Sphaeria rubelloides.) 

Other collections. I have collected the fungus in Bri ta in , F r a n c e a n d D e n ­
m a r k only in ma r i t ime hab i ta t s , on the following hosts : Artemisia (?), 
Lepidium latifolium a n d Halimione portulacoides, a n d on var ious f ragments of 
unidentif ied debris washed u p by the sea, inc lud ing woody p lan t s . 
Niessl's original collection from Bri inn was on Sambucus ebulus, b u t t he fate 
of this specimen is no t known. T h e dimensions of some recent collections 
a n d the type are listed in T a b l e 2. 
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Pleospora rubelloides (Plowright ex Cooke) comb.nov . (Fig. 3) 
= Sphaeria rubelloides P lowright ex M . C. Cooke, Grevillea, 5 , 120 , 1877 . 

Leptosphaeria rubelloides (Plowright) S a c c , Sylloge Fungorum, 2, 77, 1883 . 
Pleospora minor Wehmeye r , Amer. J. Bot. 3 9 , 242, 1 9 5 2 . 

Cooke (1877) described this fungus as follows: 
'Sphaeria rubelloides. Plow. Per i thecia scat tered, soon exposed, most ly 

seated on reddish s ta ins; asci lanceolate , sporidia fusiform, mul t i sep ta te 
( abou t 9) yellow. O n pu t r i d culms of Triticum repens, K ing ' s L y n n (C.B.P.) 
Spor id ia •03 x •007 m m . ' E x a m i n a t i o n of Plowright ' s specimens in 
H e r b . K e w . (on Triticum repens, A p . 1876 Sea Bank, King ' s L y n n ) , showed 
t ha t the fungus is a Pleospora. Unfor tuna te ly , since the descript ion makes 
n o men t ion of longi tudina l septa, Sacca rdo (1883) compi led it as a Lepto­
sphaeria. Berlese (1894) a d d e d suppor t t o this transfer by cit ing i t as a 
synonym of L. culmiphraga (Fr.) Ces. & de No t . W e h m e y e r (1952) has 
since redescribed the fungus u n d e r the n a m e Pleospora minor. Curiously, 
his descript ion is based on a la ter collection of Plowright ' s from King ' s 
L y n n , labelled P. rubicunda Niessl. P lowr ight evident ly was confused be­
tween his Sphaeria rubelloides a n d Pleospora rubicunda. I n 1877 Phillips & 
Plowright listed 'Sphaeria (Pleospora) rubicunda Niessl. Sou th W o o t t o n . 
M a y , 1877 . Spor id ia 3 5 - 1 0 mk. O n Juncus. Differing from Sp. rubelloides, 
Plow., Grevillea, Vol . v , p . 1 2 0 , in the larger a n d mur i form sporidia . ' Th i s 
specimen (Plowright Sph . Britt . 3, no . 70), however , matches the type 
ma te r i a l of S. rubelloides. A la ter specimen (Plowright Sph . Brit t . 3, no . 7 1 ) 
label led 'Sphaeria (PI.) rubicunda Niessl L y n n 1879, Sp. rubelloides, Plow, on 
pu t r i d grass ' , also matches S. rubelloides. Collections by Plowr ight on 
ro t t en wood, Brandon , Norfolk, 1879, in Cooke's H e r b a r i u m a t K e w are 
also of S. rubelloides, a l though labelled Pleospora rubicunda. P. rubicunda a n d 
Sphaeria rubelloides a re , however , distinct, a n d in view of the confusion, the 
type specimen of S. rubelloides is redescr ibed. 

Perithecia, black, u p to 250/x in d iamete r , globose or somewha t e longated 
paral le l to the stem, subep idermal , p ierc ing the epidermis by a small papi l ­
la te ostiole, la ter raising the epidermis a n d becoming almost superficial; 
seated on purple-coloured pa tches on the decaying stems. Asci, numerous , 
c lub-shaped, t aper ing a t t he base to a short stalk, r o u n d e d a t the apex, 
b i tun ica te , usually 8-spored; 9 4 - 1 2 0 x 1 2 - 1 6 / x . Ascospores, uniser iate in the 
lower por t ion of the ascus, i r regular ly biseriate a b o v e ; yellow to b r o w n in 
colour, crescent-shaped w h e n viewed lateral ly, wi th one face flattened, the 
o the r sharply curved, t ape r ing a t the ends, wi th six to n ine transverse septa 
(usually seven) a n d a var iab le n u m b e r of longi tud ina l septa in all b u t the 
end cells; slightly constricted a t the transverse septa, especially a t the 
m i d d l e ; 20-26 x 6 -8p . 

Other collections. O v e r fifty o ther collections have been m a d e on various 
hosts in Bri tain, F r ance a n d D e n m a r k . T h e fungus is c o m m o n du r ing the 
s u m m e r on old s t raw a n d grasses ro t t ing u n d e r d a m p condit ions, b u t is 
also found on o ther p l a n t debris , especially in estuaries, salt marshes a n d 
sand dunes , a long wi th the re la ted Pleospora rubicunda. T h e fungus has been 
collected on the following hosts : Agropyron repens, A. junceiforme, Ammophila 
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arenaria, Arctium minus, Dactylis glomerata, Elymus arenarius, Festuca arundinacea, 
Melilotus altissima, Scirpus maritimus a n d on w h e a t a n d bar ley s tubble . T h e 
r ange of var ia t ion is na tu ra l ly grea ter t h a n t h a t found in the type speci­
m e n , a n d the dimensions ofper i thec ia , asci, ascospores on the host a n d in 
cul ture are listed below (Tab le 3 ) . I n cer ta in collections, the size of the 
ascospores is apprec iab ly grea ter t h a n in the type collection (e.g. 26-34 x 
7 - 1 0 / / . in specimen 2 1 2 , a n d 2 6 - 3 6 x 9 - 1 1 //. in specimen 1 7 4 3 ) . T h e 
n u m b e r of t ransverse septa m a y also be greater . However , the size of 
ascospores ob ta ined in cul tures from such collections, approx imates more 
closely to t ha t of the type . 

Cultures. Ascospores transferred to aga r m e d i a ge rmina te overnight , 
p roduc ing a ge rm t u b e from a n y cell. T h e fungus is homotha l l ic a n d forms 
per i thecia readi ly wi th in 2 mon ths on oa t aga r slopes. T h e characteris t ic 
pu rp l e colorat ion is formed in the m e d i u m as a secretion of the h y p h a e , 
wh ich are colourless. A low-growing felt of whi te aerial myce l ium covers 
t he surface of the m e d i u m a n d the per i thecia , which are formed wi th in 
2 months , a re frequently in contac t wi th the glass of the cul ture vessel. T h e 
per i thecia a re globose wi th a short b lun t neck, a n d m a y be la rger t h a n 
those found on the host, measur ing u p to 500// . Similarly, the asci m a y be 
longer (up to 180 / / in cul ture , c o m p a r e d wi th u p to 1 4 0 / 1 on the host ) . T h e 
dimensions of the ascospores formed in cul ture show less var ia t ion , how­
ever, t h a n those on the host. N o o the r type of fructification has been seen 
in cul tures of P . rubelloides. 

DISCUSSION 

T h e th ree fungi described above a re clearly re la ted to each o ther . Berlese 
(1888) po in ted ou t t h a t ' L a Pleospora rubicunda e afHne alia Pleospora 
straminis'. P. rubicunda a n d P. rubelloides a re , pe rhaps , more closely similar. 
Whi ls t most collections of P . rubicunda c an general ly be separa ted from the 
major i ty of collections of P . rubelloides by the la rger per i thecia , longer a n d 
wider asci, a n d larger ascospores wi th more n u m e r o u s transverse septa, 
none of these charac ters is complete ly rel iable d u e to the over lap in the 
r ange of dimensions in the two species. I ndeed , cer ta in collections here 
assigned to P . rubelloides (e.g. 2 1 2 on Agropyron repens a n d 1743 on Ammophila 
arenaria) w i th r a t h e r large spores or wide asci, have been de te rmined only 
after recourse to cul tures . T h e absence of a Phoma stage in cul ture a n d the 
p roduc t ion of per i thecia in single ascospore cul tures , have been t aken as 
evidence suppor t ing this de te rmina t ion , a n d this is further suppor ted by 
the m o r e n o r m a l size of ascospores in cul ture in specimen 2 1 2 . T h e exis­
tence of such ' i n t e r m e d i a t e ' collections raises the quest ion whe the r we 
should consider the two ' species ' as a single more var iab le one . A t present 
the only rel iable cri ter ion separa t ing the two species is the p roduc t ion of a 
'Phoma' stage in cultures assigned to P . rubicunda. Per i thecia have been 
found only once in P . rubicunda in a mult i -ascospore cul ture , a n d have never 
been observed in cul tures der ived from single ascospores, whilst in 
P . rubelloides per i thecia a re formed readi ly in single ascospore cul tures . 
Th is m a y imply t h a t whilst P . rubelloides is homotha l l ic , P . rubicunda is 
heterothal l ic , b u t the evidence on this po in t is no t complete ly satisfactory. 
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