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Cladosporium

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Dothideomycetidae, Capnodiales, Cladosporiaceae

o AR o P prmmes
saprofytické druhy s kosmopolitnim rozsifenim (C. T iﬂ f mamn
herbarum, C. cladosporioides, C. sphaerospermum) ““g:; LW (& »a f o cnt

3 parazitické druhy na rostlinnych hostitelich (C. \v%% ”" r’& L
cucumerinum, C, echinulatum) % A \#i
konidiofory semi- a mikronematozni, rovné nebo i
zakfivené, nevétvené Ci vétvené (ramokonidie) s ity | )
dobfe viditelnymi jizvami po odpadlych konidiich |

s ramokonidie — koncové &asti vétveného konidioforu fo e
konidiogeneze hloblasticka | 31,.
konidie se tvofi v jednoduchych nebo vétvenych :; ‘
akropetalnich fetizcich (amero, didymo nebo W H
fragmokonidie), hnédé W\ i
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s terminalni hlavici

Cladosporium

2 kolonie v odstinech zelené
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Cladosporium

available online at www.studiesinmycology.org
doi:10.3114/5im.2007 .58.02

Stupies N MycoLogy 58 33-56. 2007

Delimiting Cladosporium from morphologically similar genera

PW. Crous™, U. Braun?, K. Schubert® and J.Z. Groenewald’

CBS Fungal Biodiversity Centre, FO. Box 85167, 3508 AD Utrecht, The Netherfands; *Martin-Lun
Herbarium, Neuwerk 21, D-06099 Halle (Saale), Germany; *Botanische Staatssammiung Minchen,

*Correspondence: Pedro Crous, p.crous@chs knaw.nl

Abstract: The genus Cladosporium is restricted to dematiaceous hyphomycetes with a coronats
cladosporium-like taxa are treated, and allocated to different genera based on their morphology an
introduced in new genera such as Hyalodendrella, Ochrocladosporium, Rachicladosponium, Rhizoc

taxon is described in Devriesia ( Teratosphiaenaceae). Furthermore, Cladosporium castellami, the etic
araguata, while the type species of Stenefia is shown to be linked to the Terafosphiaeriaceae (Capnc

« tvar konidioford
e ramokonidie
« Sirka konidioforu

available online at www studiesinmycology.org Stuoies N Mycorogy 72 1-401.

The genus Cladosporium

K. Bensch™, U. Braun®, J.Z. Groenewald® and PW. Crous®**

'Botanische Staatssammiung Minchen, Menzinger Strale 67, D-80638 Minchen, Germany; *CBS-KNAW Fungal Biodiversity Centre, FO. Box 85167, NL-3508 AD Utrscht,
The Netherlands; *Martin-Luther-Universitat, Institut fiir Biologie, Bereich Geobotanik und Botanischer Garten, Herbarium, Neuwerk 21, D-06099 Halle (Saale), Germany,
*Microbiofogy, Department of Bioiogy, Utrecht University, Padualaan 8 3584 CH Utrecht, The Netherlands; *Wageningen University and Research Centre (WUR), Laboratory of
Fhytopathology, Droevendaalsesteeg 1, 6708 PE Wageningen, The Netherfands

*Correspondence: Konstanze Bensch, schubert@bsm.mwn.de

Abstract: A monographic revision of the hyphomycete genus Cladosporium s. fat. {Cladosporiaceae, Capnodiales) is presented. It includes a detailed historic overview of
Cladosporium and allied genera, with notes on their phylogeny, systematics and ecology. True species of Cladosponum s. sir. {anamorphs of Davidielia), are characterised by
having coronate conidiogenous loci and conidial hila, £.e., with a convex central dome surrounded by a raised periclinal rim. Recognised species are treated and illustrated with
line drawings and photomicrographs (light as well as scanning electron microscopy). Species known from culture are described in vivo as well as in vitro on standardised media
and under controlled conditions. Details on host range/substrates and the geographic distribution are given based on published accounts, and 3 re-examination of numerous
herbarium specimens. Various keys are provided to support the identification of Cladosporium species in vivo and in wirro. Morphological datasets are supplementad by DNA
barcodes (nuclear ribosomal RNA gene operon, including the internal transcribed spacer regions 1731 and ITS2, the 5.85 nrDNA, as well as parfial actin and translation
elongation factor 1-a gene sequences) diagnostic for individual species. In total 993 names assigned to Cladosporium 5. lat, including Heterosporium (854 in Cladosporium
and 139 in Heferosporium), are freated, of which 169 are recognized in Cladosporium 5. str. The other taxa are doubtful, insufficiently known or have been excluded from
Cladospaorium in its current circumscription and re-allocated to other ganera by the authors of this monograph or previous authors.

« konidie (jednotlivé, jednoduché nebo vétvené fetizky ).

¢ ornamentace povrchu konidie

« symptomy, léze, substratova specifita u parazitickych druhd.
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Cladosponm sainas UBS 119413
Cladosporium aphidis CPC 13204
00— Cladosporium langeroni CBS 189.54

- Cladosponium peychrotoierans CBS 119412 .
C a 05 orlum \0 Cladosporium halotolerans CBS 119416 - sphaero-
™ | — Chdomwu;m danmggfsmﬂ gﬁs; 19415 spennlum
dOSponUT usifarme
Cladasporium velox GBS 119417 compiex

Cladasponum sphae. rmtm CBS 193.54
Cladosporium basinfiatum CBS 822 8.
Cladosporium ramatenefivm CBS 121 628
Cladosporium arthropodii CBS 124043
Cladospornium sp um CBS 119907
Cladosparium fenelium CBS 121634
= Cladosporium allicinum CBS 121624
= Cladosporium subfiissimum CBS 113754
Cladosporium subirfiatum CBS 121630
Cladosporium ossifragi CBS 842 91
100~ Cladosponum soldanefiae CPC 12153 C. herbarum
Cladosporium antarcticum CBS 690.92 ST
- Cadosparim psgurig 088 116463 ’
ose [53
1 Ciadosporium alli CBS 10
Cladasporium ecmnu.l‘amm CBS 123181
Cladosporium iridis CBS 13840
Cladosporium phlei CBS 358 69
Cladasponium variabile CBS 121635
Cladosponium herbarum CBS 121621

Méné blizké druhy se zfetelnymi morfologickymi
rozdily (napr. druhy s hladkymi vs.
bradavicnatymi nebo osténkatymi konidie, jsou L
geneticky zretelné odliSitelné pomoci sekvencis-
ITS

Pro rozliSeni blizce pribuznych druhd, GG S
o 7 v Cladosporium grevileae CBS 114271
morfologicky podobnych sekvence ITS Casto oo oo Co% 128345

Cladosporium exa. mmm CEIS 125986
Ciadasporium Sgre S 126358
100~ Cladosporium chala es CBS 125985

Cladosporium hilienum CBS 125988
_E;CJadaspafm exile CBS 125987

nestaci.

Cladosporium herbarum komplex -
multilokusova sekvencni analyza 5 gen( (ITS,
aktinu (ACT), kalmodulinu, translacniho

Cladosporiom paracladosporioides CBS 171.54
Cladosporium varians CBS 126362
Cladosporium giobisporum CBS 81296
Cladosporium ranicum CBS 126346
Cladosporium ph}dhphﬂm CBS 12558492
Cladospornium ficheniphilum CBS 125990
clinicola CBS 126355
Cladosporium asperulatum CBS 126340
— Cladospaorium myrtacearum CBS 126350
1 Cladosporium pini-ponderosae CBS 124456

elongacni faktoru 1-a (TEF1) a histonu H3) Cadospariam chbutense G35, 124401 C.cladosporioides
Coaimipennde i o

Cladosporium cladosporioides komplex -
byla pouzita pouzita analyza tfi lokust

Clad clad Qrmtes CBS 112338
Gﬂ(:‘adospanw ma st CBS 1?1 52
cmmemum

Cladosporium subuliforme CBS 126500
Cladosponum colocasiae CBS 386.64
Cladosporium tenwssimum CBS 125985

= Cladosporium funiculosum CBS 122129

Cladospanum pseudocladosporioides CBS 125993
Ciadosporium gamsianum CBS 125939

Cladosporium verrucociadosparioides CBS 126363
Cladosporium australiense CBS 125984

Fylogeneticky strom sestaveny kombinaci sekvenci ITS, EF-1a a ACT
Cladosporium phaenocomae CBS 128769
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Culvularia
Bipolaris
Drechslera
Exserohilum

Stemphylium
Alternaria
Ulocladium

fragmokonidie

Cochliobolus
Cochliobolus
Pyrenophora
Setosphaeria

diktyokonidie

Pleospora
Lewia

www.muni.cz

Rody hyfomycet s melanizovanymi porokonidiemi
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Distoseptatni - jednotlivé burnky spory jsou obklopené vakovitou sténou,
odliSnou od vnéjsi stény.

Euseptatni - jednotlivé buriky spory
jsou oddélené septem, identickym s vnéjsi
benécnou sténou
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Typy septace askospor a konidii

Distoseptatni - Bjpolaris Euseptatni - Alternaria

. ' 95

AR/

https://www.uoguelph.ca/~gbarron/MISCELLANEOUS/altern3.jpg

http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%?28dematiaceous%?29/Bipolaris/
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Alternaria

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

vice jak 300 druhu

saprofytické druhy s kosmopolitnim rozsifenim
parazitické druhy na rostlinnych hostitelich

konidiofory semi- a mikronemat6zni, rovné nebo _ ¥
zakfivené, nevétvené ¢i vétvené

monotretické Ci polytretické s dobre viditelnymi
tmavymi konidialnimi jizvami, sympodialni
proliferace, genikulatni

konidie se tvofi jednotlivé nebo v jednoduchych ¢i
vétvenych akropetalnich retizcich (diktyo nebo
fragmokonidie), hnédé s nebo bez apikalniho
vybézku

sklerocia, chlamydospory

teleomorfa: Lewia

Alternaria
alternata

http://www.sci.muni.cz/ueb/mik/Miniatlas/alt.htm

https://www.uoguelph.ca/~gbarron/MISCELLANEOUS/altern3.jpg
http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%28dematiaceous%29/Alternaria/
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Alternaria

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

https://www.uoguelph.ca/~gbarron/MISCELLANEOUS/altern3.jpg
http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%?28dematiaceous%?29/Alternaria/
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Stemphylium
Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae
2 cca 55 druhu

saprofytické druhy s kosmopolitnim
rozSifenim, bézné na listech mnoha
rostlinnych hostitelU

? konidiofory nevétvené Ci vétvené, hnéde
perkurentni , nodozni
diktyokonidie, jednotlivé, hnédé

website.nbm-mnb.ca

http://www.caltexmoldservices.com/section/mold_library/stemphylium/
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Ulocladium

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

K

2 cca 23 druht

saprofytické druhy (puda, dfevo, rostlinné
zbytky ...) s kosmopolitnim rozSifenim

# konidiofory nevétvené Ci vétvené, hnede,
genikulatni
konidiogenni buriky polytreticke,
terminalni interkalarni

3 diktyokonidie, jednotlivé nebo v kratkych
akropetalnich retizcich, hnédeé bez
apikalniho vybézku
odliSitelné od rodu Alternaria na bazi
mladych konidii — Gzka baze a SirSi
distalni €ast, konidie ,,obovoid*

Alternaria
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Bipolaris
Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae
(o]

cca 80 druhu

#  saprotrofni druhy jsou bézné na bylinném opadu,
fytopatogenni druhy jsou pak castym plvodcem
listovych skvrnitosti, kosmopolitni rozsireni
konidiofory hnédé, produkujici konidie sympodialné
(genikulatni)

*  mono- nebo polytreticke

#  fragmokonidie eliptickeé, rovné nebo zakriveng,
distoseptatni (pseudoseptovane), svetle hnedé

klici bipolarné

http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%?28dematiaceous%29/Bipolaris/
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Drechslera

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

cca 30 druhd

saprotrofni druhy jsou bézné na bylinném
opadu, fytopatogeni rostlin, kosmopolitni
rozsireni

konidiofory hnédé, nevétvené nebo jen
stridme, hnédé, genikulatni

polytretické, sympodialni proliferace

fragmokonidie, distoseptatni, jednotlive,
multilateralni kliceni

http://mycota-crcc.mnhn.fr/site/genreDetail.php?lang=eng&num=13&n=Drechslera
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Exserohilum

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

cca 30 druhd

# na listech (trav), kosmopolitni
rozsireni

konidiofory hnédé, nevétvené nebo
jen stridme,

2 polytretické, hnédé

#  fragmokonidie, hnedg€, jednotlive, s
vycnivajici bazalni jizvou
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Curvularia
Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae
3 cca 45 druhd : o D
#  saprotrofni druhy jsou bézné na bylinném opadu, Qy@@@
nékteré druhy fytopatogenni (plvodci listovych @@%@
skvrnitosti) @@p@
% kosmopolitni rozsireni, %@%
# nekteré druhy rodu tvori na prirodnim materialu i v —@@

kulture stromata nebo sklerocia

konidiofory vzprimené, nevétvené nebo jen
stridme, hnédé, genikulatni

2 monotretické nebo polytretické

fragmokonidie, elipsoidni, euseptatni, jednotlive,
centralni bunika konidie tmavsi nez koncové bunky

http://www.mycobank.org/BioloMICS.aspx?Table=Mycobank&Rec=46537&Fields=All http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%?28dematiaceous%29/Curvularia/



O
O
O
O
O
(6]
O

Oooooooano

ooooooao

Oooooooano

Oo oo

o oo

m]
O

) O O
m]

O O ¢

m]
O

(e}

Oooo

MASARYKOVA UNIVERZITA

Fungal Diversity
DOI 10.1007/513225-012-0189-2

www.muni.cz

A phylogenetic and taxonomic re-evaluation
of the Bipolaris - Cochliobolus - Curvularia Complex

Dimuthu S. Manamgoda - Lei Cai -

Eric H. C. McKenzie - Pedro W. Crous - Hugo Madrid -
Ekachai Chukeatirote - Roger G. Shivas - Yu Pei Tan -
Kevin D. Hyde

Received: 16 June 2012 / Accepted: 11 July 2012
() Mushroom Research Foundation 2012

Abstract Three genera, Cochliobolus, Bipolaris and Cur-
vularia form a complex that contains many plant pathogens,
mostly on grasses (Poaceae) with a worldwide distribution.
The taxonomy of this complex is confusing as frequent
nomenclatural changes and refinements have occurred.
There is no clear morphological boundary beiween the
asexual genera Bipolaris and Curvularia, and some species
show intermediate morphology. We investigated this

complex based on a set of ex-type cultures and collections
from northern Thailand. Combined gene analysis of IDNA
ITS (intemal transcribed spacer), GPDH (glyceraldehyde 3-
phosphate dehydrogenase), LSU (large subunit) and EF1-oc
(translation elongation factor 1-«) shows that this generic
complex divides into two groups. Bipolaris and Cochlioho-
Ius species cluslered in Group 1 along with their type
species, whereas Curvularia species (including species
named as Bipolaris, Cochliobolus and Curvularia) clustered
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Aureobasidium

Funai, Ascomycota, Pezizomycotina, Dothideomycetes, Dothideomycetidae, Dothideales, Dothioraceae

3 saprotrofni druhy s kosmopolitnim rozsSifenim na
listech, v pudé, na dfevé a jinych substratech

konidiofory semi- a mikronematdzni, rovné nebo
zakfivené, nevétvené Ci vétvené

3 konidiogenni bunky polyblastické synchronni,

endogenni
2 amerokonidie, hyalinni, kvasinkovité pucici, hnéde
monilioidni hyfy S S
2 LML L A A AL IN I T f/__,:
l TO8 % I | 4 i

http://www.mycobank.org/BioloMICS.aspx?Table=Mycobank&Rec=457330&Fields=All
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Aureobasidium

Funai, Ascomycota, Pezizomycotina, Dothideomycetes, Dothideomycetidae, Dothideales, Dothioraceae

http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%?28dematiaceous%29/Aureobasidium/
http://america.pink/aureobasidium-pullulans_513094.html
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Epicoccum

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

3 7 druhu
kosmopolitni rozSifeni na stoncich a listech
¢erna sporodochia

# konidiofory vétvené, hyalinni
konidiogenni buriky mono- nebo polyblastické
diktyokonidie, tmavé, jednotlivé

Epicoccum nigrum

A mlada zralé konidie

konidie

http://old.vscht.cz/obsah/fakulty/fpbt/ostatni/miniatlas/epi.htm
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Epicoccum

Fungi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales, Pleosporaceae

20 pm \ j. —“‘0

http://old.vscht.cz/obsah/fakulty/fpbt/ostatni/miniatlas/epi.htm

http://www.caltexmoldservices.com/Caltex/section/mold_library/epicoccum_sp/

http://www.mycology.adelaide.edu.au/Fungal_Descriptions/Hyphomycetes_%?28dematiaceous%29/Epicoccum/
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Phoma

Funagi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales

konidie

saprotrofni a fytopatogenni druhy Phoma
izolované zejména z pldy a cHpyrena
rostlinnych hostitel
kosmopolitni rozSifeni

pyknidy

konidiofory vétvené ¢i nevétvene
konidiogenni buriky monofialidy
konidie vétSinou jednoburie¢né, e J Brknids
eliptické nebo subkulaté, hyalinni bez
privésku =
chlamydospory, diktyochlamydospory 75 ch.am,dospor,
V publikaci “Phoma Identification ’
Manual” (Boerema et al. 2004) je rod

Phoma ¢lenén do 9 sekci na zakladé
morfologickych charakteristik

ostiolum
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Phoma

Funagi, Ascomycota, Pezizomycotina, Dothideomycetes, Pleosporomycetidae, Pleosporales

2 http://www.qg-bank.eu/fungi/

s OA (ovesny agar), MEA, PDA
(bramborovy agar s dextrozou)
CHA (cherry agar)

? test s NaOH nebo KOH

3 stimulace sporulace 13 hod.
svétlo blizké UV/ 11 hod. tma

@ 20-22°C

. A By~ o8 s
& oF S 03 G
Chen, Qian & Jiang, J.R. & Zhang, G.Z. & Cai, Lei & Crous, Pedro. (2015). Resolving the Phoma enigma. Studies in Mycology. 82. 137-217. 10.1016/j.simyc0.2015.10.003.

Phoma herbarum (CBS 615.75). A-B. Colony on OA (front and reverse). C—D. Colony on MEA (front and reverse). E-F. Colony on
PDA (front and reverse). G. Pycnidia forming on OA. H. Pycnidia. I. Section of pycnidial wall. J. Conidiogenous cells. K. Conidia. Scale
bars: G=100 um; H=50um; I, K= 10 ym; J =5 pm.
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Phoma
NaOH test
# zména barvy pigmentu produkovaného kulturou
#  obvykle pigment difunduje do agaru, nékdy vsak byva pritomen pouze v hyfach

barva pigmentu zavisi na pH prostredi (zluta — cervenou; Cervena — purpurova
nebo modra)

test s NaOH — pozitivni reakce
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Trichoderma

Funagi, Ascomycota, Pezizomycotina, Sordariomycetes, Hypocreomycetidae, Hypocreales, Hypocreaceae

cca 254 druhu
saprotrofni druhy rozsirené v ptidé a na rozkladajicim se dreve, mykoparazité
celulolytické vlastnosti

verticilatni konidiofory, vétSinou pyramidovité vétvené, hyalinni

konidiogenni buriky fialidy, hyalinni Trichoderma viride
amerokonidie, zelené nebo hyalinni
rychly rlst a zelené zbarveni kolonii
sporulaci kolonii podporuje denni svétlo
teleomorfa Hypocrea se v kulture netvori

konidie

rozvetveny
konidiofor

http://www.sci.muni.cz/ueb/mik/Miniatlas/tri.htm
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Trichoderma

3 http://www.isth.info/

? OA nebo CMA (cornmeal agar)

#  sporulaci kolonii podporuje denni
svetlo

@ kultivace ve tmé na ziviny bohatém
mediu vede ke ztraté plodnosti

3 kultivace 5 dni pfi 20 - 22°C

1 stimulace sporulace 12 hod. svetlo
blizké UV/ 12 hod. tma

Bfaszczyk, Lidia & Siwulski, Marek & Sobieralski, Krzysztof & Lisiecka, Jolanta & Jedryczka, Malgorzata.
(2014). Trichoderma spp. - Application and prospects for use in organic farming and industry. Journal of
Plant Protection Research. 54. . 10.2478/jppr-2014-0047.




