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ABSTI|ACT. Growth propert ies  and morphological features of  the saprophyt ic  collection culture 
Claviceps paspali strain FA were investigated. The strain was characterized by  a range of  utihz~- 
t ion of  13 carbon sources in a basic synthet ic  and a peptone medium. A tempera ture  of  23 :C 
was  more  favourable for g rowth  than  28 ~ Stages of  changes of the culture cult ivated for a lc)ug 
t ime on Sabouraud 's  med ium were detected by electron mieros(.opy. The white cult ttre u'as 
characterized by  true septa ted  mycel ium with different types  of terminal  par ts  of  hypha(' .  
Ar throspores  occurred after  a 14-d cultivation, small spherical eonidia released indtvi(hlally 
f rom hyphae  were quite rare. As compared with other  s trains of the same species, s t ra in  FA chd 
no t  form spherical clusters of  eonidia. On the other  hand,  a spontaneous  rup ture  of the surfa~'e 
cell walt in different par ts  of  hyplme and release of the cy toplasm were observed. I n  corn-stee I) 
containing media the format ion  of individual, pair and chain~lil;e forms of arthrit ic couidia was 
s t imulated,  Destruct ive autolyt ic  changes of hyphae  were detected in the mediuru wi~h pota~o 
extract .  

Strains of Claviceps paspali described by Stevens and Hall (1910) were 
first mentioned as producers of ergot alkaloids by Areamone et al. (1960). 
C. paspali strains described by various authors were either isolates obtained 
from the natural material as parasites on the grass Paspalum distichurtt or 
P. dilatatum or were derived from cultures maintained in collections. In 
most cases the strains were investigated with respect to the production of 
alkaloids. A pronounced morphological variability, different forms of devel- 
opmental stages and different experimental approach caused tha t  some 
strains of the genus Claviceps, classified as different species, were considered 
to be synonymous by some authors: for instance the species described orig- 
inally as C. rolfsii STay. et HALL was according to Langdon (1954) synonym- 
ous with C. paspali STEV. et HALL. Oddo and Tonolo (1967) who revised 
parasitic C. paspali cultures, suggested their reclassification in a new genus 
Mothesia. C. paspali strain FA, an ~-hydroxyethyllysergamide producer, 
cultivated under saprophytic conditions, morphologically differed from 
some other strains of identical taxonomical classification (giSieovA et aI. 
1981). Therefore, we performed more detailed nutritional and morphological 
studies of the strain FA maintained on a solid medium without mutagenic 
treatment.  
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MATERIAL AND METHODS 

Microorganisms. Claviceps paspali •TEV, et HALL, strain FA, derived from 
strain F-2056 (Istituto •uperiore di Sanitd, Centre Internazionali di Chimica 
Mic~'oviologica, Roma),  was maintained as a saprophytic culture in test 
tubes (200 • 15 mm) containing 15 mL of Sabouraud's  medium at 4 ~ in 
the dark. I t  was transferred after a 2--3-week cultivation at  23 ~ at  the 
earliest and after 1 year  at  the latest. C. paspali strains MG-6 and So 7--18 
(fl'om Paspalum distichum) were obtained from the Pharmaceutical Institute, 
U~iversity of Mainz (FRG). Strains C. purpurea PLA-4 and PLO-2 were from 
the Researct~ Institute of Pharmacy and Biochemistry (Prague), strain C. pur- 
purea 14934 from the ATCC Collection, Rockville (USA). 

C uItlvation conditions and media. The basic carbon and nitrogen sources 
were selected on the basis of macroscopical evaluation of the growth intensity 
in complex and synthetic media. Solid media were inoculated with an 
aqueous suspension washed from the surface of agar slants with a 14-d or 
older culture grown at 23 ~ Utilization of C-sources for growth was :eval- 
uated in a synthetic medium and a peptone-containing medium (Oxoid 
Manual 1961) according to Shirling and Gottlieb (1966). 

Media: Sabouraud (Burton 1949), medium with ammonium citrate 
(Kybal  et al. 1968), medium with pota to  extract  (Vero et al. 1966), standard 
potato-dextrose agar (Oxoid), medium with mannitol (Agurell and l~amstad 
1962), media with corn-steep liquor (Kobel et al. 1964), medium 31 containing 
molasses, medium 32 with glucose and lactose according to Meyer and 
Coghill, with glucose according to Harris and Ruggcr, medium 41 containing 
glycerol according to Coghill and Meyer, medium with amino acids (KShler 
1956), tyrosine media (Kockovs 1954; Ettlinger et al. 1958; 
Shinobu 1958), Tresner-Danga's medium (1958), gelatin media (Waksman 
1957, 1961). 

Macroscopic evaluation. The colour of the aerial and substrate mycelium 
was evaluated according to the colour scales of Prauser (1964) and Tresner- 
Backus (1963). 

Microscopy. Growing culture was followed at 23 ~ directly on Petri  dishes 
with the aid of a light microscope (Zeiss, type  Nf), by prints of intact  myee- 
lium on the net by  a transmission electron microscope (Tesla BS 613, Brno) 
or in a scanning microscope (Phillips) after previous rotation gilding. 

RESULTS AND DISCUSSION 

Cultivation characteristics 
Utilization of carbon sources for growth. For  the evaluation of the sapro- 

phytic strains of the genus Claviceps no taxonomical methods have so far 
been described and the respective media for their morphological description 
have not ye t  been described. Therefore, in order to follow the utilization of 
different carbon sources we selected two basic media --  one synthetic, the 
other complex. Conditions suitable for the characterization of fungal cultures 
were tested and the results obtained were verified in a synthet ic  medium 
used for the evaluation of streptomycetes (Shirling and Gottlieb 1966). 
According to Bonns (1022), the growth characteristics of the genus Claviers 
t ~ m b l e d  those of aotinomycetes. 
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The assimilation test  was not influenced by  inoculation with the mycelium 
(l~iSicovs et al. 1982) grown either in Sabouraud's  medium or yeast-malt  
extract  medium (medium 2, Shirling and Gottlieb 1966). Strain FA grew 
abundant ly  on D-glucose, D-fructose, D-mannitol, sucrose, maltose and dex- 
trin, it did not  grow on D-xylose, lactose, myo-inositol and cellulose, inde- 
pendent ly  of the composition of the basic medium (synthetic medium or 
peptone-containing medium). Utilization of L-arabinose, L-rhamnose, raffi- 
nose and D-glucitol depended on the composition of the medium: in the syn- 
thetic medium the strain utilized L-arabinose, rafflnose, D-glucitol, whereas 
in the peptone medium it  did not utilize L-arabinose, on raffinose and D- 
glucito1 the utilization was questionable to negative. In the synthetic medium 
the strain did not grow on L-rhamnose, in the peptone basic medium the 
result was questionable to negative. By applying the carbon assimilation 
tes t  under submerged conditions, i.e. when cultivating strain FA on D- 
glucose, D-fructose, sucrose, maltose, D-mannitol and D-glucitol, and compar- 
ing with literature data  obtained with other strains, the strain used here 
was identical with C. paspali strain TA-1 (Brar et al. 1968). 

~election of an artificial substrate for the evaluation of the strain on a solid 
medium. According to B~k~sy (1956) the growth of saprophytic strains of the 
genus Claviceps was typical  on malt extract  agar. On yeast-malt  extract  
agar (medium M 2, Shirling and Gottlieb 1966) the culture grew sparsely and 
developed atypically. Cultivation on pure gelatin in the presence of glucose 
and Bactopeptone Difco (considered to be a suitable nitrogen source from 
the point  of view of definability of basic components; Difco Manual 1953) 
resulted in massive growth of the mycelium, leading to a typical skin-like 
cover with a creamy white mycelium. 

On the basis of macroscopic examination of the culture growth on media 
used traditionally for strains of the genus Claviceps (Table I) we have chosen 
Sabouraud 's  medium modified according to Bur ton  (1949) with glucose, 
malt  extract  (Difco) and Bactopeptone (Difco) as the basic medium for 
strain FA. Increased glucose concentration (from 4 to 5--10 %) influenced 
favourably  growth, the mycelium remained without  lyric changes even after 
a 21-d cultivation. The medium was useful for preservation of the reproduc- 
tion ability of the strain; this fact should be stressed particularly when com- 
paring with the medium containing pota to  extract  in which reproduction 
of the long-term stored culture was suppressed. 

Temperature conditions. Strain FA could grow at 25 ~ in all commonly 
used media (including Table I]. At 28 ~ the culture did not grow in most  
media (including corn-steep rhedium). The mycelium intensively surface- 
grown at 23 ~ had longer hyphae as compared with shorter and more 
branched hyphae of the culture cultivated at 28 ~ 

The strain could be maintained for long time intervals in paraffin-scaled 
test  tubes at 4 ~ in the dark. After 8 weeks it germinated up to 2 d at 25 ~ 
The strain left for the same time at room temperature  did not grow up to 
9 d .  

Macroscopic characteristics 
Strain FA produced white to slightly yellowish aerial myeelium in all 

media (Table I). On Sabouraud's  agar a rich compact  growth was observed. 
Only on prolonged cultivation (54 d on Sabouraud's  agar) could a slight 



1 9 8 6  R E F E R E N C E  S T R A I N  O F  C. paspati 35 

/ 

o 

o 

"d 

 9 

 9 

~ v 

o 

0 

L 

x w 
;< 

2 ~ 

,.~ ,.2 

~ o o  
~ r . . )  

o 

o o  0 
o o 0  0 

o o  

~ X X 

x I 

~ o o  ~ ~  
~ 0 0 0  ~ ~ 0 0  

0 

~ ' ~  o 

o ~ :  

f o 
o 0 

o o o  

 9 

o 

~ - ~  

o o 

0 0 o 

o o 

o 

o 

I 

v 

:v 

o 

J 



38 A. ~I:(~ICOVA et al. Vo|. 31 

grey to grey-pink colour of the mycelium be detected. The colour of the 
substrate  mycelium was yellow to brown, depending on the composition of 
the cultivation medium and age of the culture. 

Strain FA did not exhibit  a significant pigmentation. A slightly violet 
colour in the substrate was observed only in the mannitol-containing medium 
(Table I). During growth in three tyrosine media (stimulating formation of 
pigments of melanin type)  it produced a red pigment at  the beginning (10 d 
in Shinobu's medium), and later a brown, slightly diffusing, pigment. In  
media according to Kockov~-Kratochvflov~ (1954) and s~ccording to 
Ett l inger et al. (1958) a slight brown pigment was observed after 5 d, in the 
medium according to Tresner-Danga (1958) the pigment was orange and 
later brown. 

A characteristic pleasant fruit odour could be detected after a 4-5-4 
cultivation on Sabouraud's  medium. 

J~licroscopic characteristics 

Sabouraud's medium. Strain FA formed an abundant  growth (Plate 1A) 
of  mycelium with cell septae located at unequal distance from each other 
(10--40 [zm). Basic, sparsely branched mycelium of the culture produced at 
certain places synnematic strands formed by  up to four parallel filaments 
during later cultivation. Lateral  weaker filaments grew front thicker hyphae, 
their adhesion could be frequently observed (Plates 1C, D). The lateral 
protrusion of the hypha (Plate 1D) could be sometimes longer but  never 
further branched. The thickness of the filaments (minimum 1.4 ~m, maximum 
4.8 ,~m) depended on the age of the culture and relative humidity inside the 
Petri  dish. In the electron microscope the hyphae had a smooth, electron- 
dense surface. A pronounced segmentation of the furrowed electron-trans- 
parent  inner part  of a coiled hypha (9-30-d old) is detailed on Plate 2A. 
The terminal part  of a 54-d thickened hypha, in the orifice of which a pro- 
truding inner part  with a different optical density is clearly seen, is i l lustrated 
in Plate  2E. 

Significant morphological structures on Sabouraud's medium. At a time 
of macroscopically visible growth, curled to regularly broken hyphae of 
3.5--4.0 ~m in diameter, indicating the formation of arthrospores (Plate 1B) 
were observed. Terminal hyphae were slightly constricted without formation 
of a spontaneously fragmenting mycelium. Individual elongated thaUic 
arthrospores of 13.6--18.7 • 3.5--3.7 ~zmin size were formed within a 10--14 d 
cultivation. Thicker and longer hyphae and fragments appeared even in older 
cultures. The presence of individual separated cells of the size identical 
with mycelial fragments was stimulated by sucrose. 

Plate 2B illustrates a long terminal segment not  exceeding the diameter 
of  the hypha, conically narrowed at both electron-dense tips, ~ i th  two 
irregular circular centres si tuated at both poles of the fragment. Similar, bu t  
less distinct, centres could also be seen in non-segmented terminals of certain 
hyphae. The surface of the hyphae was in some cases covered with a mono- 
layered wall forming a hyphal  sheath. The surface layer was electron-dense. 
This envelope of the terminal par t  of the hypha ruptured either longitudinally 
or transversely (Plate 3A, B). The inner par t  of the hypha  having a different 
electron density, was visible below the ruptured outer coat. Terminal regions 



1986 R E F E R E N C E  S T R A I N  OF  C. pclsp(di 37 

of some hyphae in the mature culture were swollen in a club-like fashion 
(Plate 3C). 

At the margin of the growing mycelium terminal club-like structures 
( 12.5-- 14.8 • 7.4-- 10.3 ~m) located on the non-septated electron-transparent 
hypha could occasionally be seen (Plate 4). This filament was usually very 
long (180 ~m on Plate 4C) and highly refractile so that only a single fragment 
could be seen in the electron microscope. I t  is possible that  after coiling of 
the hyphal terminus, rupture of the outer layer and excretion of its content 
the terminal club-like structure was formed. 

Release of the inner content of hyphae below the terminal part is a repeated 
phenomenon visible in different variations both in the optical (Plate 4B, D) 
and the electron microscope (Plate 4A) during a 9--12 d cultivation at 
23 ~ In most cases the released matter forms fanshaped structures around 
the rupture, from which it was released. The matter is composed of particles 
about 1 ~m in size as determined in the scanning microscope (Plate 4A). 
The cytoplasm at the apex (Plate 1E) or below it was released spontaneously 
without any physical treatment, as compared with similar changes in Mucor 
rouxii (Bartnieki-Gareia and Lippman 1972). After tearing up or breakage 
of the terminal hyphal part sharp stumps of hyphae remained at the site of 
excreted cytoplasm. Residues of released inner organelles can be usually 
seen in orifices of the broken apices {Plate 4E). During cultivation on solid 
Sabouraud's medium the appearance of hyphae changed after 9--10 d, due 
to the presence of the exudate or liquid covering parts of the hyphae visible 
both with naked eye and in the light microscope. I t  is known that  strains of 
the genus Claviceps release extracellular polysaccharides during the period 
of maximal growth (Buck et al. 1978) that  might be contained in this liquid. 

Individual spherical structures (conidia) of smaller size (1.4--6.8 ~m) 
were sporadically released even after a long-term cultivation (3--55 d; 
Plate 2C). Conidia with smooth surface are produced at hyphal apices that  
become later dry and their residues remain attached to conidia (Plate 2D), 
Due to the small size of these morphological forms detected in the electron 
microscope, we tried to separate them from mycelial fragments by filtration 
of the suspension obtained by washing the surface of the grownculture through 
~chleicher-~qchuell 589 a membranes. The cells passing through the filter were 
unequally developed and their size was 1.2--6.8 ~m. Their viability was 
verified by transferring the filtrate to the solid and liquid medium where 
rare colonies with typical white mycelium appeared. On Sabouraud's medium 
we have never observed accumulation of these unicellular forms. 

A minor portion of the population grown on Sabouraud's medium formed 
hyphae lacking the surface compact electron-dense layer, some of them 
changing their shape. 

At contact zones of the mycelia of a 10--14-d-old culture (Plate 5A) non- 
segmented hyphae forming spherical structures 6.0--6.6 ~m in size (Plate 
5B) were detected. Coiling of the hypha even outside this visible zone to 
a structure of 9.6 • 7.2 ~m in size is detailed in the scanning microscope 
picture (Plate 5C). 

In a culture followed for a long time (1 month and more) hyphae 1.7 ~m 
in diameter with spherical elements of 1.7 ~m situated at the site of electron- 
dense septa occurred at contact zones of the mycelia (Plate 5D, E, F). 
The presence of these elements in hyphae was emphasized by the temperature 
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effect of the electron beam. Their visibility in the hyphae is enhanced by the 
fact that their surface is not completely electron-dense. In their size these 
spherical structures are identical with the spherical conidia illustrated in 
Plate 2. 

After a long-term cultivation of the FA strain (35--55 d) the surface 
growth turned grey and deformations of the mycelium induced by exhaustion 
of nutrients and drying of the substrate could be observed in the microscope. 
In the electron microscope the hypbae remained smooth but their mean 
size wtxied considerably. 

Traditionally used media. As compared with some authors we cultivated 
strain FA on Sabouraud's medium without any difficulties and losses of 
reproducibility caused by cultivation of the Claviceps paspali strains on 
potato agar (Mizrahi and Miller 1968). A decreased reproduction after serial 
transfers on potato medium led us to investigate their growth in the electron 
microscope. On standard PDA medium the growth was significantly less than 
on Sabouraud's medium. A fine-grained structure could be observed in 
hyphae of the 8-d mycelium. In the electron microscope hyphae were covered 
with an uneven layer of the exudate (or liquid), below which their contours 
disappeared completely. In the predominating part of a three-week population 
hyphae with damaged surface of the cell wall were detected (Plate 6E). 
Irregular particles penetrate here from the inside of the hyphae to the surface 
and, simultaneously, the filamentous type of the mycelium caused by, auto- 
lyric processes disappears (Plate 6F, G). Only rare hyphae were terminated 
by a single club about 10 9m in diameter, which was spherical or ovoid 
(22 • l0 ~m). 

The growth of strain FA was favourably influenced by compounds con- 
tained in the medium with natural potato extract. In addition to hyphae 
identical with those on Sabouraud's medium and typical terminal cells 
(Plate 6C) we observed simultaneously a large number ofhyphae with released 
plasma in the terminal part of hyphae. In the scanning microscope perfora- 
tions could be seen in hyphae of the mycelium (9 d; Plate 6B). However, 
they could not be observed in hyphae of a younger (e.g. 6-d) culture (Plate 
6A). Similarly to the previous media the myeelium was covered with a layer 
of polysaccharides. A portion of a 20-d population consisted of hyphae 
without distinct contours passing to irregular structures composed of residues 
of small electron-dense elements (Plate 6D). The mycelium is apparently 
subjected here to destructive changes. Cessation of growth on potato-extract- 
containing media is probably caused by limited nutrition leading to auto- 
lysis, during which the cell wall is damaged and the hyphae lose their rigidity 
and shape. 

In contrast with media rich in polysaccharides and poor with respect 
to nitrogenous compounds, we used media containing corn-steep 'and a 
synthetic medium with amino acids (K6hler 1956) forming the main com- 
ponents of corn-steep. Even in these media the strain did not exhibit pro- 
nounced differences in the colour of the surface growth. On Kobel's medium 
the yellowish, very short mycelium cultivated at 23 ~ grew laterally as 
compared with the culture cultivated at 28 ~ Growth of the strain was 
characterized by similar morphological features as that on SabouraUd's 
medium. However, the surface of thick hyphae of mature culture grown 
at 23 ~ was covered with electron-dense spots that  occurred only rarely on 
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the hyphae of the mycelium cultivated on Sabouraud's  medium. Frag~eJ; ts  
of hyphae are seen on Plate  7B. In a three-week culture we demonstr~te:l 
accumulation of unicellular forms of 1.7--2.0 x 0.8 izm. 

Morphological control of individual colonies isolat ed (dia me~ s~r 3..5 -- 15 ~'~3 _,~1 
after a 14-d cultivation) revealed a club with spotted ornar~e~t,~tion in .~he 
largest of them (16.2--10.8 ~zm). We assume that  this could be :~ ~on-def()r;:l- 
ed, fully developed form of the population cultivated on Kobcl 's medi~:n 
(Plate 7A). I t  was found microscopically tha t  the culture cultivated at, 2.q ~C 
contains residues of hyphae and a deformed irregular structure correspondh~g 
in size to the above-mentioned terminal clubs. 

The occurrence of unicellular forms was stimulated on Kobel 's mediu~n 
and other rich nitrogenous media (Table II);  these were also detected, 
although in minimal numbers,  on Sabouraud's  medium. Pictures of the 
culture cultivated in the medium with glucose and lactose (no. 32) revealed 
swelling of hyphal apices followed by  separation of the terminal tha]lic 
conidium (Plate 7C). Plate  7D shows four conidia in a chain that  are still 
connected by  a lyzed layer. 

Comparison of strain F A  with other strains of C. paspali 

Cejp (1957) ascribed only a minor taxonomical value to about  20 species 
of the genus Claviceps. He did not  consider morphological features of ~r 
parasitic culture as sufficient criterion for species discrimination. The author  
stressed the classification of strains in the so-called races differing bioehemic- 
ally, namely by  different content of alkaloids and their composition. Skalick~ 
and Star~ (1962) Supplemented the classification of parasitic cultures by 
chemotaxonomy of alkaloids and divided the cultures into the physiological, 
phenological, geographical and climatic races. Kybal  and Brejeha (1955) 
used qualitative levels of alkaloids in sclerotia for the division of Claeiccp6" 
purpurea into three groups of biological races, similarly to Kobe] et al. (19~J4) 
who divided strains of C. paspali into chemical races. Strains of C. pasp(~li 
producing different alkaloids were summarized by  Willamann and Li (1970). 

C. paspali strain FA appeared to be a high-producing culture producing 
alkaloids under submerged conditions (l~iSicovs et al. 1982), as compared 
with some other unimproved producers of  derivatives of lysergic acid or 
peptide alkaloids (C. paspali strain MG-6, C. purpurea strains PLA-4, PLO-2 
etc.). As within a period of more than 10 years we could reproduce maximum 
yields of about  2000 tzg total  alkaloids in 1 mL of fcrmentabion liquid, we 
assume that  strain FA was maintained on Sabouraud's  medium using 
a procedure that  did not  lead to degeneration. According to Bdk6sy (GrSger 
1958) there exist strains cultivated for 4 - -5  years saprophytically without. 
degenerative changes. 

Strain FA is evaluated as a reference saprophytic strain producing higher 
amounts  of a-hydroxyethyllysergamide; characteristic properties of this 
strain were compared with those of other cultures of C. paspali, none of  
which had been designated as a typical strain. By  comparing growth prop- 
erties with those of some related saprophytic cultures designated C. pa.spr 
(MG-6, So 7--18) it was found that  the slowly growing strain FA exhibited 
slightly different requirements for temperature:  it grew more intensively ~t 
23 ~ than at 28 ~ Under  the cultivation conditions used it was character- 
ized by  only a rare occurrence of the exudate on flat, slightly radial, furrowed, 
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T ~  111. Un ice l lu l a r  forms of 6'. paspali s t r a ins  FA,  MG-6 and  So 7 - - 1 8  on Sabou raud ' s  
m e d i u m  

St ra in  C u l t i v a t i o n  Amoun~ Unice l lu la r  forms 

t ime  (d) size, Exm p r e d o m i n a t i n g  t y p e  

F A  14--  26 0 --  -- 
28 rare  17.5 • 3.5 a r th rospores  

MG-6 14- -28  r ich  10--  13.5 • 3.5 ob long  conid ia  
a n d  
16.5 • 5.0 

So 7--  18 10 rare  6 .5--  10 • 3.5 ob long  conid ia  
28 rare  10 • 3.5 and  

2 0 - - 3 3  • 3.5 

creamy white colonies with tough skin-like surface and strMght up to finely 
dentieulate margin {Plate 1A). Format ion of the exudate on the peptone 
medium (Oxoid Manual 1961) was st imulated in the presence of glucose, 
sucrose, mannitol and fructose, i.e. of  sources on which the strain grew most 
abundantly.  The exudate occurred only on single colonies and later than for 
instance in C. paspali strain MG-6, which was characterized by  a pronounced 
formation of macroscopic exudate. 

According to the carbon assimilation test  strain FA differed from the com- 
parable  strain MG-6 by  utilization of mannitol for growth in a synthetic 
medium, from strain So 7--18 only by  intensity of utilization of certain 
sources. The difference between these cultures was most pronounced in the 
morphological properties: strain FA did not form spherical clusters of elon- 
gated cells as observed in strains MG-6 {Plate 7E), So 7--18 (Table III)  
or eonidia typical of cultures of C. lourpurea PLA-4 or PLO-2 (Table IV). 
Loveless (1964) who followed the shape and size of conidia of different strains 
of C. paspali in the parasitic stage -- when honeydew on the host plant is 
formed, described their size as 6 .5 - -12•  2.5--5.0 ~xm. This size of conidia 
corresponded roughly to tha t  of elongated oval cells observed here in the 

T.~BLE IV. Un ice l lu l a r  forms of  C. purp~r s t r a ins  PLA-4 ,  PLO-2  and  ATCC 14934 on a solid 
m e d m m  a 

S t r a t a  Medimn C u l t i v a t i o n  Size, Ixm 

t i m e  (d) max .  b rain.  

P L A . 4  w i t h  a m m o n i u m  c i t r a t e  12 14.5 • 4 5 • 3 
22 8 • 2.5 4 • 2.5 

PLO-2  ~ ' i th  a m m o n i u m  c i t r a t e  14 16.5 • 3 4 .5 - -5  • 3 

ATCC 14934 w i t h  corn-steelY 21 12.5 • 3 6 • 3 

Always high n u m b e r s .  
P r e d o m i n a t i n g  t y p e  of  conidia .  
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saprophytically cult ivated strain MG-6 (10.0--13.5 x 3.5 ~m and 16.5 ~< 
• 5.0 ~m). In strain F A  cultivated on Sabouraud's  medium distinct uni- 
cellular forms were not  observed. The macroscopical appearance of colonies 
on Sabouraud's  agar did not show any significant differences that  would 
indicate that  a mixture of cultures was involved. However,  we observed 
compatibil i ty and incompatibil i ty in individual colonies. As compared with 
the autolytic process occurring in media containing potato extract,  all corn- 
steep-containing media st imulated formation of unicellular forms of the type 
of arthritic conidia of more or less regular size and shape. I t  follows that  
under the conditions used strain FA resembles Kobel 's  culture of C. pa,spali 
isolated from selerotia (Kobel et al. 1964). 

With respect to the criteria suggested for the s tudy of strains of the genus 
Claviceps (Skalick:~ and Star~ 1962) and description of saprophytieally 
maintained culture, whose history we had not  known, it was found that  
the reference strain FA of C. paspali is an organism, the polymorphous 
character of which is significantly influenced by  nutritional and temperature 
conditions. This polymorphous character of  strain FA, however, is stabilized 
to a certain degree in comparison with other strains of this species, as indicat- 
ed by  "reproducibility of the yield of alkaloids produced under submerged 
conditions. 

The authors wish to thank Dr. V. ~a~ek (Institute of Microbiology, Czech.Acad.Sci., Prague) 
for his valuable comments. 
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