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ABSTRACT 
 
Clypeopycnis aeruginascens and Ascochyta sp. were isolated from dead twigs of Phragmites australis, Cyperus papyrus and 
Eclipta prostrate. In this study the effects of temperature, pH, culture media and light on mycelial growth and pycnidial 
production of C. aeruginascens and Ascochyta sp. were evaluated. The fungus grew from 4 - 30oC, with optimum growth at 
25oC and no growth and pycnidial production at 40oC and 50oC. The fungus grew at pH 5 - 7, while no mycelial growth and 
pycnidial production was observed above pH 7 even after 10 days of incubation. Pectin agar and gelatin agar media were not 
suitable for either mycelial growth or pycnidial production. PDA, MEA and Dox’s media were most suitable for mycelial 
growth and pycnidial production of aquatic pycnidial fungi (C. aeruginascens & Ascochyta sp.). Pycnidial production was 
enhanced by fluorescent light. MEA, CDA and PDA media were most suitable for production of pycnidia and conidia under 
light or dark. 
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INTRODUCTION 
 

Aquatic pycnidial fungi occur commonly on a 
submerged shoots of aquatic macrophytes such as 
Phragmites, Carex and Schoenoplectus. These hosts provide 
substrates for many pycnidial fungi (Webster & Descals, 
1981). With the exception of studies by Kim et al. (2005), 
McQuilken et al. (1997) and Nebane and Ekpo (1992), little 
is known about the enzymatic capabilities and 
decomposition activties of these fungi. 

Ascochyta causes leaf, stem and pod spot on Lathyrus 
ochrus, Cyprus sp. Phaseolus vulgaris, Pisum sativum and 
Trifolium subterraneum. The type species of Ascochyta has 
been fully described and illustrated by Punithalingam and 
Holiday (1972) and a detailed study of its conidiogenesis 
has been reported by Boerema and Bollen (1975). 
Clypeopynis aeruginascens petrak, presents on dead twigs 
of Phragmites australis, Cyprus papyrus, Rumex dentatus, 
Rorripa palustrisand and Persicaria salicifolia. 

Morgan-Jones et al. (1972) published a partial revision 
of the genus Bartilinia tassi labeling the conidiogenous cells 
as annellides. However, NagRoj (1993) re-examined the 
type and other species in the genus using light microscope 
and found that the ontogeny of conidiogensis is holablastic. 
Bartalima robillardoides Tassi is one of the major leaf spots 
for tamarinal (Tamarindus indica L.) an economically 
important tree in Asia, Africa and South America 
(Gunasena & Hughes, 2000). The objective of this study 
was to provide information on effects of culture media and 
various environmental factors including temperature, pH 
and light on mycelial growth and pycnidial production of 
Clypeopycnis aeruginascens and Ascochyta sp. 

MATERIAL AND METHODS 
 

Culture Media 
1.0% Malt extract agar medium. Malt extract agar 
(MEA) medium (1%) for isolation of aquatic pycnidia 
was used with the following composition (g L-1); malt 
extract 1, agar 15 and distilled water 1000 mL. For 
control of bacterial growth, 0.1% crystamycin was added 
to the warm agar medium (Descals et al., 1977). 
Antibiotic (1 mL) was pipetted into the bottom of the 
petri-dish before the warm medium was poured. In 
another study, 2% MEA was used for growing aquatic 
pycnidial fungi and measurement of optimum temperature 
for growth, with the following composition: composition 
(g L-1): malt extract, 20; agar, 15; distilled water 1000 
mL. It is stored in 15 mL amounts in McCartney bottles 
after sterlization at 121oC for 15 min. 
Isolation of pycnidia from twigs. Clypeopycnis 
aeruginascens and Ascochyta sp. were isolated from the 
twigs of Phragmites australis, Cperus articulatus and 
Cyperus alopecroides that grow on the edges of the river 
Nile in Qanater City. Identification of pycnidial fungal 
colonies, were carried out according to Sutton (1980). 
Previously collected pycnidia from the edges were observed 
on twigs incubated for one month at 25oC. A single 
pycnidium found on twigs was crushed in a drop of seterile 
water on a flamed microscope slide by using a flamed 
dissecting needle. Conidia were dispersed in the drop and 
picked up in a freshly down-out sterile fine pasteur pipette 
and transferred into 0.1% MEA with 0.1 mL crystamycin 
and incubated at 25oC for 24 h in all cases. The residue of 
pycnidia and conidial on the isolation slide was preserved 
by adding a drop of Lacto-fuchsin stain and a cover slip. 
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Effect of temperature on mycelial growth and pycnidial 
production. To investigate the effect of temperature on the 
growth of pycnidia and conidia, 1 mL of a spore suspension 
was added to warm 2% MEA agar medium and poured into 
Petri-dishes aseptically and the plates were incubated at 
25oC for 7 days. Disks of agar mycelium were cut with a 
flamed cork-borer and transferred to petri-dishes containing 
2% MEA. These plates in triplicate were incubated at 4, 15, 
25, 30, 40 and 50oC for 10 days. Colony diameter was 
measured daily along two axis and the mean values were 
recorded. Pycnidia development and colony morphology 
werte visually evaluated weekly. 
Effect of pH on mycelial growth and pycnidial 
production. After preparation of the malt extract agar 
media, their suitable volumes were adjusted at different pH 
3, 4, 5, 6, 7, 8 and 9 using 1 N HCl or 1 N NaOH. Media 
were sterilized, poured in petridishes and incubated at 25oC 
for 7 days. The growth of conidia was assessed by 
measuring the diameter of colony and production of 
pycnidia and colony morphology were recorded weekly. 
Effect of culture media on mycelial growth and 
pycnidial production. Mycelial growth and production of 
pycnidia were examined by measuring the colony radial 
growth rates of individual strains of C. aeruginascens and 
Ascochyta sp. grown on the following culture media: Potato 
dextrose agar (PDA; Difco Laboratories, Detroit, 
Michrgan), 2% MEA media, Czapek-Dox agar (CDA): 2 g 
NaNO3, 1 g K2HPO4, 0.5 g MgSO4.7H2O, 0.5 g KCl, 0.01 g 
FeSO4.7H2O, 30 g sucrose and 15 g agar in 1 L distlled 
water, Protease media (GA) (Ammar et al., 1991): gelatin 
10; agar 20; 0.2 M; phosphate buffer; 1 L distilled water; 
cellulose media (Cl) (Bland & Douglas, 1977): Urea, 0.3; 
KH2PO4, 2; (NH4) 2SO4, 1.4; MgSO4.7H2O, 0.3; Cellulose, 
5; Peptone, 1; FeSO4.7H2O, 1 m; MnSO4.7H2O, 1.6 m; 
ZnSO4.7H2O, 1.7 m; COCl2, 2 m and Distilled water, 1 L. 
pectolytic medium (CVP) (Liao & Wells, 1987): glycerol, 
0.5; yeast extract, 0.2; MgSO4.7H2O, 0.292; CaCl2.H2O, 
0.0147; poly galacturonic acid, 0.4; agar, 1.5; distilled 
water, 100 mL. Plates containing one of these six media 
were inoculated in triplicate in darkness at 25oC. The colony 
diameters and other characteristics in each plate were 
measured as described above. 
Effect of culture media and light. The effect of light on 
mycelial growth and pycnidial production was evaluated on 
the same six media used in the media effect studies. Plates 
with two isolates in triplicate were incubated at 25oC, under 
fluorescent light for 7 days. Colony characteristics were 
measured as described above. Pycnidia development on 
different media was evaluated weekly. 
Statistical analysis. Experimental design was completely 
randomized design in factorial arrangement. LSD was used 
for comparing treatment means (Snedecor & Cochran, 
1980). 
 

RESULTS AND DISCUSSION 
 

Effect of temperature. The rate of mycelial growth of two 

isolates followed similar trends in response to changes in 
temperature (Fig. 1). The rate of mycelial growth increased 
as temperature increased up to 25oC and decreased rapidly 
afterwards. Slight changes in colony morphology were 
observed at 4 and 30oC, being slower at 4oC with fluffy 
aerial mycelium. At 30oC colony sometimes was not 
completely circular, but with thin mycelium. The average 
growth at this temperature was 3 - 4 cm. Optimum growth 
occurred at 25oC for two isolates, with an average growth of 
7.1 cm d-1. No colony growth was noted at 40oC and 50oC 
after 7 days of incubation. 

The rates of mycelial growth of the 2 species were 
significantly different (P < 0.001), which was temperature 
dependent. The pycnidia were produced on MEA medium 
and were scattered on the plate after 7 days at 25oC. These 
pycnidia, while they were produced after 10 days at 15oC 
and 30oC. These results were in agreement with that of Xiao 
and Rogers (2004). They tested Sphaeropsis pyriputrescens 
mycelial growth response at temperatures 0 – 40oC and 
noted 20oC as optimal mycelial growth temperature. Kim et 
al. (2005) grew six isolates of S. pyriputrescens from -3o to 
25oC and noted optimum growth at 20oC whilst no growth 
at 30oC. Zhao et al. (2006) noted differential responses of 
Ramularia rhei and Ascochyta rhei to temperature. R. rhei 

Fig. 1. Effect of temperature on radial of Clypeopycnis 
aeruginascens and Ascochya sp. On matt agar media 
values are the means of data from two runs of the 
experiment (Three replicate at each temperature) 
 

 

0
1
2
3
4
5
6
7
8

4 15 25 30 40 50 
Temperature ( C ) 

R
ad

ia
l g

ro
w

th
 ra

te
 ( 

cm
/d

ay
 ) 

C.aeruginascens

Ascochyta sp.

 
Fig. 2. Effect of pH on radial growth of Clypeopycnis 
aeruginascens and Ascochya sp. on malt agar media 
values are the means of data from two runs of the 
experiment (Three replicate at each pH) 
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was better adapted to > 25oC, with an optimum growth 
around 20oC, whereas A. rhei was more adapted at > 15oC, 
with an optimum > 25oC. Overall, conidia of R. rhei 
germinated and subsequent colonies grew at greater rates 
than those of A. rhei on leaf discs at < 25oC. Roger et al. 
(2006) found that the number of pycnidia of 
Mycosphaerella pinodes on pea leaves increased with from 
5 to 20oC, but decreased between 20 and 30oC. 
Effect of pH. The two isolates Clypeopycnis aeruvinascens 
and Ascobchyta sp. followed similar trends in response to 
changes in pH (Fig. 2). Optimum growth occurred at pH 
with an overall average of 7.5 cm colony diameter after 7 
days of incubation at 25oC. A notable decline in growth 
occurred when pH increased from 7 to 9 for C. 
aeruginascens, but Ascochyta sp. showed no growth at pH 8 
and 9. The pycnidia produced on MEA were scattered after 
7 days at pH 5, 6 and 7. The optimum pH for mycelial 
growth of most fungi is 5 - 6.5 (Ingold, 1973). Rodriguez et 
al. (1985) reported that optimum growth of Sphaeropsis 
tumefaciens is pH 4. Kim et al. (2005) recorded that 
optimum pH for mycelial growth of S. pyriputrescens was 3 
- 4. However, the effect of pH on mycelial growth and 
conidial germination was not significant from pH 5 to 10 
(Zhae & Simon, 2006). 
Effect of culture media. The radial mycelial growth rates 
of C. aeruginascens and Ascochyta sp. were significantly (p 
< 0.0001) affected by culture media. C. aeruginascens and 
Ascochyta sp. were grown on all media (Table I). MEA, 
PDA and CDA were most favorable for rapid growth 
mycelium and pycnidial production of both the isolates. At 
25oC, colonies on these three media reached the edge of the 
plates after 7 days of incubation. The fungus formed 
circular, white and compact colonies with few or no aerial 
hyphae. Ascochyta sp. had highest radial growth on PDA. 
On VPC, CL and GA did not favor radial mycelial growth. 
The mycelial growth was poor with thin mycelium, 
although two isolates showed no pycnidia growth on CL, 
CVP and GA media. Kim et al. (2005) found that cornmeal 
agar was not suitable for either mycelial growth or pycnidial 
production of Sphaeropsis pyriputrescens, although it is 
suitable for mycelial growth of other Sphaeropsis species 
such as S. sapinea (Swart et al., 1991) and S. tumefaciens 
(Rodriguez et al., 1985). 
 Under both light and dark, the production of pycnidia 
and conidia was noted on all media except on GA and CVP  
 

media for C. aerginascens and Ascochyrta sp. (Table II). 
Although the fungus grew on all media, pycnidia were not 
produced on CVP, Cl and GA media. The fungus grown on 
MEA, PDA and CDA media started to form pycnidia after 7 
days of incubation under dark and 5 days under light. On 
PDA, pycnidia of two isolates were aggregated in the center 
of the plate in the dark, whereas they were more uniformly 
under light. On MEA, Pycnida were scatterd on the plate 
under light or in dark CDA media, produced white, fluffy 
aerial mycelium at the edge of the plate after 10 days of 
incubation. Pycnidia formed only on the fluffy mycelial 
masses under light. In the dark after 2 weeks of incubation, 
mycelia covered entire plates CI, CVP and GA media. It is 
that light exposure and types of media enhance the 
production of pycnidia. 

In conclusion, enhanced production of pycnidial under 
fluorescent light was dependent on types of media generally 
agrees with reports for some fungi in Sphaeropsidales 
(Nebane & Ekpo, 1992; McQuilken et al., 1997). Kim et al. 
(2005) reported that the effect of light on pycnidial 
production was medium dependent and pycnidial and 
conidial production on OMA was reduced under continuous 
light as compared to complete darkness. Fluorescent light 
significantly enhanced sporulation of the fungus on most 
agar media tested (Zhae & Simon, 2006). They found that 
the type of culture media significantly affected mycelium 
growth, sporulation and conidial germination. 
 

 

Table I. Effect of different media on mycelial growth and pycnidial production. Colony diam. (cm) after growth for 
7 days on the different media 
 

PDA CDA MEA CL GA CVP Media Isolates 
My. Py My Py My Py My Py My Py My Py 

Clypeopycnis aeruginascens 6.5 + 6.5     + 8.2     + 3 - 2.2 - 3.5 - 
Ascochyta  sp. 8.4        + 7.5       + 7.8     + 3.2 - 3.1 - 2.2 - 
PDA= potato dextrose agar; CDA= Czapek-Dox agar; MEA= malt extract agar; CL = cellulose agar; GA = proteolytic agar; CVP = pectolytic agar; My= 
mycelial growth; Py= pycnidial production; - =non present; + = present  
Values are the means of data from the two runs of the experiment (three replicate plates of each medium) 

Table II. Radial growth (cm/day) and pycnidial 
production of Clypeopycnis aeruginascens and 
Ascochyta sp. on six media at 25oC, under light and 
dark condition 
 

C. aeruginascens Ascochyta sp. 
Light Dark Light Dark 

Media 

My. Py My. Py My. Py My. Py 
MEA 8 + 8.2 + 7.5 + 7.8 + 
PDA 7.5 + 6.5 + 8.7 + 8.4 + 
CDA 7.8 + 6.5 + 8.1 + 7.5 + 
CVP 2.8 - 3.5 - 5.1 + 2.2 - 
Cl. 4 - 3 - 4.5 - 3.2 - 
GA 3.6 - 2.2 - 3.2 - 3.1 - 
MEA = malt extract agar; PDA = potato dextrose agar; CDA = Czapek-
Dox agar; CVP = pectolytic medium; CL = cellulose agar medium, GA = 
proteolytic medium, My = mycelial growth, Py = pycnidial production, - = 
non present, + = present.  
Values are the means of data from the two runs of the experiment (three 
replicate plates of each medium) 
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