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INTRODUCTION

et al. 

survey were several coelomycetous fungi with dematiaceous 
conidia, representing the genera Stenocarpella and 
Phaeocytostroma Stenocarpella 

et al.
two species reported from literature to be associated with 

S. macrospora 
and S. maydis et al.
Crous et al.
Diplodia maydis S. maydis

et al. 

et al. Phaeocytostroma are commonly 

P. ambiguum being reported from 

et al.
et al.

Although S. macrospora and S. maydis have in the 
past been extensively published as species of Diplodia, 

Stenocarpella based on their 
distinct conidiogenesis, a fact supported by later molecular 
phylogenetic studies, which revealed these taxa to belong to 
the Diaporthales rather than the Botryosphaeriales et 
al.

P. ambiguum was initially described as 
a species of Sphaeropsis Botryosphaeriaceae , 
though nothing is known about the phylogenetic position of 

Diaporthaceae associated with root and crown rot of maize 
1 1

1

Abstract: Several isolates of coelomycetous fungi with pigmented conidia were consistently isolated from diseased 
roots of Zea mays

Stenocarpella macrospora, S. maydis, and Phaeocytostroma 
ambiguum Stenocarpella are well-known as causal agents of cob and stalk rot and leaf blight of 

P. ambiguum
determine the role of P. ambiguum

P. ambiguum
but to be less virulent than the positive control, S. maydis

Phaeocytostroma, additional 
species such as P. sacchari, P. plurivorum and P. megalosporum were also added to the analysis. Based on these results, Stenocarpella and 
Phaeocytostroma Diaporthales, Diaporthaceae, being closely allied to Phomopsis 
Diaporthe

Phomopsis and Phaeocytostroma, it is a new observation for Stenocarpella
be obtained for polyphyly in Diaporthaceae, suggesting that as observed in Botryosphaeriaceae Botryosphaeriales
informative at the family level in Diaporthales
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the genus Phaeocytostroma, and it is generally regarded as 
Ascomycota incertae sedis 

isolates of S. maydis and S. macrospora
et al.

et al. P. ambiguum
aim of the present study was thus to resolve the higher order 
phylogeny of Stenocarpella and Phaeocytostroma, and also 
determine the importance of P. ambiguum as pathogen on 

S. maydis, which is regarded as 

MATERIALS AND METHODS

Isolates 

et al.
Stenocarpella 

and Phaeocytostroma

et al. 

position of Phaeocytostroma, isolates of additional species 
such as P. sacchari P. plurivorum 

P. megalosporum 

are maintained in the culture collection of the Centraalbureau 

DNA phylogeny

colonies on MEA using the UltraCleanTM

by Cheewangkoon et al.

were generated as described by Bensch et al.

Diaporthales et 
al.

Taxonomy 

were made of structures mounted in lactic acid, with the 

Pathogenicity trial

fourth day to ensure even growth of the mycelium throughout 

The pathogenicity trial was conducted in a glasshouse  

inoculum was mixed with the planting medium and pots were 
watered and left to stand overnight in the glasshouse before 

determined by calculating the percentage survival and plant 

and roots of plants with crown and root rot representatively 

design was a randomised block design with three replicates 

Statistical analysis
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Magnaporthe grisea AB026819
Gaeumannomyces graminis var. avenae AF362556

Coniochaetidium savoryi AY346276
Coniochaeta sp. AY346275

Coniochaeta velutina EU999180
Calosphaeria pulchella AY761075

Phaeoacremonium sphinctrophorum DQ173151
Togninia novae-zealandiae AY761081

Asterosporium asterospermum AB553741
Asterosporium asterospermum AB553745

Mazzantia napelli AF408368
Valsa ceratosperma AF408386

Leucostoma niveum AF408367
Valsella adhaerens AF408388

Greeneria uvicola AF362570
Melanconiella spodiaea AF408370

Cryphonectria macrospora AF408340
Endothiella gyrosa AF362555

Cryphonectria nitschkei AF408341
Coniella australiensis AF408336
Pilidiella granati AF408379
Schizoparme botrytidis AF408383

Harknessia eucalypti AF408363
Wuestneia molokaiensis AF408390
Harknessia gibbosa EF110615

Ophiovalsa betulae AF408375
Gnomonia setacea AF362563

Phragmoporthe conformis AF408377
Melanconis stilbostoma AF408374
Melanconis alni AF362566
Melanconis marginalis AF408373

Diaporthe padi AF408354
Diaporthe pustulata AF408358
Diaporthe perjuncta AF408356

Diaporthe decedens AF408348
Diaporthe detrusa AF408349
Phomopsis sclerotioides AF439631
Phomopsis asparagi AF439634

Diaporthe medusaea AF362560
Diaporthe pardalota AF408355
Diaporthe eres AF408350

Diaporthe oncostoma AF408353
Phomopsis vaccinii AF439630
Diaporthe angelicae AY196781

Stenocarpella macrospora DQ377934
Phaeocytostroma plurivorum CBS 113835

Phaeocytostroma megalosporum CBS 284.65
Phaeocytostroma sacchari CBS 275.34

Phaeocytostroma ambiguum CPC 16776
Phaeocytostroma ambiguum CPC 17074
Phaeocytostroma ambiguum CPC 17075
Phaeocytostroma ambiguum CPC 17076
Phaeocytostroma ambiguum CPC 17077
Phaeocytostroma ambiguum CPC 17078
Phaeocytostroma ambiguum CPC 17079
Phaeocytostroma ambiguum CPC 17072
Stenocarpella maydis DQ377935
Stenocarpella maydis CPC 16778
Stenocarpella maydis CPC 16781
Stenocarpella maydis CPC 16777
Stenocarpella maydis CPC 16779
Stenocarpella maydis CPC 16780
Stenocarpella maydis CPC 16782
Stenocarpella maydis CPC 16784
Stenocarpella maydis CPC 16785
Stenocarpella maydis CPC 16786
Stenocarpella maydis CPC 16787
Stenocarpella maydis CPC 16788
Stenocarpella maydis CPC 16789
Stenocarpella maydis CPC 17073
Stenocarpella maydis DQ377937
Stenocarpella maydis DQ377936

10 changes

Key to Families:
1. Togniniaceae
2. Valsaceae
3. Melanconidiaceae
4. Cryphonectriaceae
5. Gnomoniaceae
6. Diaporthaceae
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Fig. 1.

Gaeumannomyces graminis avenae  Magnaporthe grisea  
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RESULTS

Phylogenetic analyses 

most parsimonious trees were retained from the heuristic 

10 changes

Phomopsis viticola FJ790863
Phaeocytostroma sacchari CBS 275.34

Diaporthe cynaroidis EU552122
Phaeocytostroma megalosporum CBS 284.65

Phaeocytostroma plurivorum CBS 113835
CPC 17072
CPC 17078
CPC 17076
CPC 17079
CPC 17075
CPC 17083
CPC 17077
CPC 16776
CPC 16775
CPC 17074
CPC 17071

GQ259128
CBS 117560
CPC 11863
GQ167224
GQ167225
AY332487

AY332480
GQ167213
GQ167214
GQ167215
GQ167216
CPC 16788
CPC 16787
CPC 16786
CPC 16784
CPC 16782
CPC 16781
CPC 16779
CPC 16778
CPC 16777
CBS 117557
GQ167218
CPC 16789
GQ167219
GQ167220

AY332482
GQ167221
GQ167222
CBS 117558
CBS 117559
GQ167223
GQ259129
GQ259130
CPC 16785
CPC 16780
CPC 17073

Phaeocytostroma ambiguum

Stenocarpella macrospora

Stenocarpella maydis

100

75

74

70

100

100

100

Fig. 2.

Phomopsis viticola  
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Stenocarpella and 
Phaeocytostroma are embedded with the Diaporthaceae and 
could not be distinguished phylogenetically from Diaporthe Phaeocytostroma form a 

Stenocarpella was 

10 changes

Phomopsis viticola GU294706

Phaeocytostroma plurivorum CBS 113835

CPC 16775

CPC 17074

CPC 17072

CPC 17083

CPC 17079

CPC 17078

CPC 17077

CPC 17071

CPC 17076

CPC 16776

CPC 17075

Phaeocytostroma sacchari CBS 275.34

Phaeocytostroma megalosporum CBS 284.65

CBS 117558

CPC 17073

CPC 16789

CPC 16788

CPC 16787

CPC 16786

CPC 16785

CPC 16784

CPC 16779

CPC 16778

CPC 16777

CBS 117559

CPC 16780

CPC 16782

CPC 16781

Phaeocytostroma ambiguum
100

76

89

100

65

100

Stenocarpella maydis

Fig. 3.

Phomopsis viticola  
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S. maydis and P. ambiguum

Taxonomy

Phaeocytostroma ambiguum Feddes 
Repert 42
Basionym: Sphaeropsis ambigua Ann. Sci. Nat., 
Bot 12
Synonyms: Phaeocytostroma istrica  Ann. Mycol
19
Phaeocytosporella zeae Stout, Mycologia 22

(

Fig. 4. Phaeocytostroma ambiguum A. B, C. D–F. 
G. H, I. J. Conidiogenous cells giving 

K.
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Conidiomata

Conidiomatal wall black, consisting of 
several layers of textura intricata to textura angularis, up to 

Alpha conidiophores tightly aggregated, 
subcylindrical, branched in mid region, consisting of 

Alpha conidiogenous cells hyaline, subcylindrical, 

Paraphyses intermingled 
between conidiophores or arising from same conidiophores 
that give rise to conidiogenous cells, subcylindrical, hyaline, 

Alpha conidia medium brown, 

widest in middle of conidium, apex bluntly rounded, base 
Beta 

conidiophores interspersed among alpha conidiophores, 

Beta conidiogenous cells phialidic, integrated, terminal 
Beta conidia subcylindrical, 

straight to slightly curved, hyaline, smooth, widest in middle, 

Culture characteristics: Colonies 

centre outwards, with the white layer in the outer region, less 

Specimens examined: FRANCE ?: from stems of Zea mays
SOUTH AFRICA

Zea mays S. Lamprecht
epitypus hic designatus

Notes: The beta conidia described above for P. ambiguum 

taxa in the Diaporthaceae , such as Phomopsis 
Diaporthe

the putative link between Phaeocytostroma iliau and 
Clypeoporthe iliau

Stenocarpella maydis 
Coelomycetes
Basionym: Sphaeria maydis Hooker’s J. Bot., 
London 6
Synonyms: Additional synonyms are listed in Sutton 

Specimens examined: SOUTH AFRICA

Bt Zea mays J. Rheeder  
et al.

Note: Conidia subcylindrical to narrowly ellipsoid, straight, 

Stenocarpella macrospora Mycol. 
Pap 141
Basionym: Diplodia macrospora Earle, Bull. Torrey Bot. 
Cl 24
Synonyms: Additional synonyms are listed in Sutton 

Fig. 5. Stenocarpella maydis A. B. Conidiogenous cells giving 
C, D.
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Specimens examined: SOUTH AFRICA

damaged Bt Zea mays J. Rheeder 
et al.

Zea mays P. Caldwell

Notes: Conidia subcylindrical to narrowly ellipsoid, straight, 

scolecosporous, curved beta conidia, which is a new 
observation for S. macrospora, but not uncommon in the 
Diaporthaceae

Pathogenicity trial
Stenocarpella maydis
seedlings compared to the control and P. ambiguum

Stenocarpella maydis

compared to the control, with the lowest survival rates 

Both P. ambiguum and S. maydis
more crown and root rot, and growth reduction, than the 

S. maydis was the most virulent, causing 

than P. ambiguum
this study, P. ambiguum

S. maydis

growth reductions were recorded for S. maydis

rot compared to the control, except for P. ambiguum isolates 

P. ambiguum

Fig. 6. Stenocarpella macrospora A. B, C. Conidiogenous cells giving 
D. E, F. G. Conidiogenous cells giving rise 
H.
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DISCUSSION

Stenocarpella maydis

et al.
contrast, S. macrospora has been seen as of less importance 
when compared to S. maydis et al.
America and Africa, however, both pathogens have been 

regarded as important ear-rotting pathogens, because of 
their ability to produce toxins in infected grain, which may 

et al.

suggesting that S. macrospora was more virulent on young 
stalks than isolates of S. maydis
were partially explained by the fact that there may be strains 

Table 2.  Phaeocytostroma ambiguum and Steno-
carpella maydis

Fungus Survival (%)x Shoot length (mm) x Crown rot (%)x y Root rot severity x z

Control

P. ambiguum

S. maydis
x

y

Table 3.  Effect of different isolates of Phaeocytostroma ambiguum and Stenocarpella maydis

Fungus Isolate Survival (%)x Shoot length (mm) x Crown rot (%)x y Root rot severity x z

Control

P. ambiguum

S. maydis

x

y
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virulence, S. maydis is more commonly observed in the USA 
et 

al.

P. ambiguum, other than the study by Stovold et al.

P. ambiguum generally appeared to be less virulent than the 
strains of S. maydis P. 
ambiguum should be considered as an important pathogen of 

province showed that the incidences of both fungi increase 

et al. P. 
ambiguum

where they infect the roots, mesocotyl, crown and eventually 
the stalks of new plants, not much is known about their host 

Based on their pigmented conidia and Diplodia-like 
morphology, both Stenocarpella and Phaeocytostroma 
have in the past been suspected to be members of the 
Boytyosphaeriaceae, being initially described in genera 
such as Diplodia and Sphaeropsis et al. 

Stenocarpella to belong to the Diaporthales, 
though the phylogenetic relationships of Phaeocytostroma 

are best allocated to the Diaporthales, Diaporthaceae
This is somewhat surprising, as their pigmented conidia 
suggests that they might represent a separate family within 
the Diaporthales
support could be obtained for polyphyly in Diaporthaceae

Botryosphaeriaceae Botryosphaeriales et al.
et al.

uninformative at the family level, while conidiogenesis, 
and the ability to produce both alpha and beta conidia, 
appear more informative at family level in Diaporthaceae 
Diaporthales
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