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ABSTRACT

The cercosporoid fungi are known as hyphomycetous and coelomycetous anamorphs of
Mycosphaerella. Most of the taxa are known as plant pathogens causing leaf spots and are
considered as the host specific. Specimens examined in this study were collected from seven
provinces in Thailand from 2004 to 2008, namely Chiang Mai, Chiang Rai, Lampang, Lamphun,
Payao, Phetchabun, and Uttradit province, respectively. Morphological examination and
identification of species were based on the recent concepts in cercosporoid fungi anamorph.

In this study, 154 species of the cercosporoid fungi have been found associated with 148
genera of 62 plant families. The fungi consist of one Asperisporium, 73 Cercospora, one
Distocercospora, 19 Passalora, and 60 Pseudocercospora species. Of them, nine novel species
have been validly published. Sixty-six species are newly recorded to the mycoflora of Thailand,
and 52 plants species are newly added as host of this group of fungi. The new species described

in this study are listed below:

Genus Cercospora

C. arecacearum Hidayat & Meeboon, C. neobougainvilleae Meeboon, Hidayat, & C.
Nakash., C. habenariicola Meeboon, Hidayat, & C. Nakash.

Genus Passalora

P. barleriigena Meeboon & Hidayat, P. gmeliniicola C. Nakash. & Meeboon, P. sidae-
mysorensis Meeboon & Hidayat, P. myricae Meeboon, Hidayat and C. Nakash., P. haldinae C.
Nakash. & Meeboon.

Genus Pseudocercospora

P. holmskioldiae C. Nakash. & Meeboon.

The investigation in Thailand reveals the existence of a large number of unknown species
of the genus Cercospora and Pseudocercospora. Diversity of Cercospora and Pseudocercospora
species in Thailand is higher than other countries in Indochinese region. In addition, species

composition of these genera in this region is quite similar to that of Malesian region.



CHAPTER1
INTRODUCTION

1.1; Research rationale

Cercospora Fresen. sensu lato (s. lat.) or cercosporoid fungi are the most important
group of fungi in agricultural field. The fungi are destructive plant pathogens and major agent of
crop losses throughout the world. This group is nearly universally observed on the major families
of dicotyledonous and monocotyledonous plants, some gymnosperms and ferns (Pollack, 1987).
The cercosporoid fungi are commonly associated with leaf spots, but can also cause necrotic
lesions on flowers, fruits, bracts, seeds and pedicels of numerous hosts in most climatic regions
(Agrios, 2005). Whereas these are important pathogens of major agricultural crops such as
cereals, vegetables, ornamentals, forest trees, grasses, etc., the cercosporoid fungi are also known
to be hyperparasites to other plant pathogenic fungi (Shin and Kim, 2001), and are employed as
biocontrol agents of alien weeds (Morris and Crous, 1994; Pereira and Barreto, 2006).

In Thailand, some species of the cercosporoid fungi have been surveyed and reported.
Sontirat et al. (1980) enumerated 22 species of Cercospora; Giatgong (1980) listed 47 identified
and 13 unidentified species of the genus Cercospora in The Host Index of Plant Diseases in
Thailand, and, Petcharat and Kanjanamaneesathian (1989) reported 49 species from various
hosts. However, these reports were mainly based on the generic concepts introduced by Chupp
(1954). Some additional reports of the cercosporoid fungi in Thailand were also published by
Ellis (1976), Manoch et al. (1986), Pons and Sutton (1988), Barreto and Evans (1994), Crous
(1998), Crous and Braun (2003), Braun et al. (2006) and Hunter et al. (2006).

However, the informations of the cercosporoid fungi in Thailand are scattered and quite
limited beside the diversity of plants. Moreover those applicable generic and/or species concept
are mingled archaic and current criteria. The studies on the diversity of plant pathogenic fungi
are recognized as the importance. Therefore, the survey on the diversity of this group of fungi
and those distributions in Thailand should be carried out to provide a comprehensive database

base on the current generic and/or species.

1.2. Overview of cercosporoid genera treated in this study
The generic overviews of five genera observed in this study, which are Asperisporium
Maubl., Cercospora Fr., Distocercospora N. Pons and B. Sutton, Passalora Fr., and

Pseudocercospora Speg., are described below.



A. Asperisporium Maubl., Bull. Soc. Mycol. Fr. 29: 357, 1913.

Sporodochia punctiform, pulvinate, brown, olivaceous brown or black. Mycelium
immersed. Stromata usually well-developed, erumpent. Setae and hyphopodia absent.
Conidiophores macronematous, mononematous, closely packed together forming sporodochia,
usually rather short, unbranched or occasionally branched, straight or flexuous, hyaline to
olivaceous brown, smooth. Conidiogenous cells polyblastic, integrated, terminal, sympodial,
cylindrical or clavate, cicatrized; scars prominént. Conidia solitary, dry, acropleurogenous,
ellipsoidal, fusiform, obovoid, pyriform, clavate or obclavate, hyaline to brown or olivaceous
brown, smooth or verrucose, with 0-3 transverse and sometimes 1 or more longitudinal or
oblique septa.

The genus Asperisporium was introduced by Maublanc (1913), with Asperisporium
caricae (Speg.) Maubl. as a type species. This genus was considered as an anamorph of
Sphaerella caricae Maubl. (= Mycosphaerella caricae Syd. and P. Syd.), but has never been
proven those relationship. Recently, 21 species has been recorded worldwide (Index Fungorum:
http://www.indexfun gorum.org/Names /Names.asp). Morphologically, the genus Asperisporium
is distinct from Passalora in having slightly geniculate conidiogenous cells, more or less
terminal and lateral, flat, and little protruding scars and verrucose conidia (Ellis, 1971, 1976;
Crous and Braun, 2003). However, the delimitation between the two genera based on these
morphological characteristics seems to be doubtful (Crous and Braun, 2003). Therefore, the
Asperisporium and Passalora are tentatively maintained as separate genera since molecular
analysis has not been attempted to clarify the morphological elucidation between the two closely

related genera (Crous et al., 2007a).

B. Cercospora Fresen., Beitr. Mykol. 3: 91, 1863

Mycelium internal, rarely also external; hyphae colourless or almost so to pigmented,
branched, septate, smooth to faintly rough-walled. Stromata lacking to well-developed,
subhyaline to usually pigmented, substomatal to intraepidermal. Conidiophores mononematous,
macronematous, solitary to fasciculate, arising from internal hyphae or stromata, emerging
through stomata or erumpent, very rarely arising from superficial hyphae, erect, continuous to
pluriseptate, subhyaline to pigmented, smooth to faintly rough-walled, thin to moderately thick-
walled; conidiogenous cells integrated, terminal or intercalary or conidiophores reduced to
conidiogenous cells, monoblastic, determinate to usually polyblastic, sympodial, rarely with a
few enteroblastically percurrent proliferations which are not connected with conidiogenesis;

conidiogenous loci (scars) conspicuous, thickened and darkened, planate. Conidia solitary, very



rarely catenate, scolecosporous, obclavate, cylindrical-filiform, acicular, hyaline or subhyaline
(with a pale greenish tinge), mostly pluriseptate, euseptate, rarely with 0 —1 or few septa,
smooth or almost so, hila thickened and darkened, planate.

The genus Cercospora, established by Fresenius (1863), is one of the largest genera of
Hyphomycetes (Crous and Braun, 2003). The type species is C. penicillata (Ces.) Fresen. The
name Cercospora, which is derived from the combination of the Greek “kerkok” (tail) and
“sporos” (seed), designates the filiform conidia of the fungus. The genus has been linked to the
teleomorphic ~ genus  Mycosphaerella ~ Johanson  (Dothideomycetes,  Capnodiales,
Mycosphaerellaceae) that has been associated with at least 30 different Coelomycetes or
Hyphomycetes anamorph genera (Crous and Braun, 2003; Crous et al., 2007b; Crous, 2009).

Saccardo considered C. ferruginea Fuckel which has pigmented conidia is a typical of
Cercospora not with standing the type species which has hyaline conidia. Since then, two
heterogeneous morphological characteristics are included within a genus, i.e., those species of
the genus Cercospora have colored or hyaline conidia.

Spegazzini (1910) split the genus Cercospora and the genus Cercosporina Speg. for
cercosporoid hyphomycetes with hyaline conidia. Saccardo (1913) accepted the genus
Cercosporina, and transferred 89 species from Cercospora (including some species with colored
conidia as well as with hyaline ones) to Cercosporina. Miura (1928) transferred C. apii to
Cercosporina, and, proposed the genus Cercosporiopsis Miura to accommodate the Cercospora-
like species with colored cylindric conidia but, this genus is superfluous and illegitimate name.
Solheim (1930) proposed 21 sections of Cercospora considering the presence or absence of
external mycelium, and prominent stromata, branching of conidiophores, as well as the shapes of
conidia Later, Solheim and Stevens (1931) reconsidered their reclassification of Cercospora with
the character of conidial scars, and divided the genus into 38 sections. And also they proposed
the genus Ragnhildiana Solheim for the intermediate species between Cladosporium Link and
Cercospora.

Chupp (1954), in the monograph of the genus Cercospora describe all Cercospora
species published until 1954, made no attempt to subdivide the genus Cercospora. His generic
concept was extensively accepted among the investigators at that time.

Deighton (1967, 1971, 1973, 1974, 1976, 1979, 1983, 1987) stressed the characteristic of
the conidial scars is an important character in a series of the studies of the Cercospora and allied
genera. And also, he redefined several genera of the cercosporoid fungi, and, newly proposed.
From those results, cercosporoid genera were fallen into two distinct taxonomic categories, one

was the genera of which the conidial scars were conspicuously thickened (appearing as black



rims observing under the light microscope) and the other is genera of which the conidial scars
were unthickened. The hilum at the base of a conidium, which is thickened or unthickened,
correspond to the scars left on the conidiogenous cell.

The character of conidial scars as an unambiguous taxonomic criterion stressed by
Deighton have been adopted by investigators. The regional monograph based on this criterion
have been published such as Pons and Sutton (1988), Braun (1988a, 1988b, 1989, 1990), Braun
and Melnik (1997) from Circumboreal region; Guo (2001a, b; 2002a, b, c), Guo and Hsieh
(1995), Guo and Jiang (2000a, b, c), Guo and Xu (20024, b) in China; Shin and Kim (2001) from
- Korea; Goh and Hsieh (1987a, b, c), Hsieh and Goh (1990) from Taiwan; and Katsuki (1965),
Katsuki and Kobayashi (1975), Kobayashi et al. (1998), Nakashima et al. (1999, 2002, 2004,
2006) from Japan; Thirumalachar and Misra (1953), Thirumalachar and Govindu (1953, 1956),
Govindu and Thirumalachar (1955), Chona et al. (1959), Munjal et al. (1959), Vasudeva (1963),
Bagyanarayana and Braun (1999), and Bhartiya et al. (2000) from India; Sontirat et al. (1980),
Kanjanamaneesathian (1989), Nakashima et al. (2007), Meeboon et al. (2007a, b, c, d, e) from
Thailand; and Thaung (1976) from Myanmar; Yen (1966, 1981, 1983), Yen and Lim (1969,
1973, 1980) from Singapore and Malaysia; and Boedijn (1961) from Indonesia; (1989, 1996)
McKenzie and Jackson (1986, 1990, 1996), and Pennycook (1989) from New Zealand and Cook
islands. Braun (1995) revised generic concepts of cercosporoid fungi based on the various
characters including ontogeny, pigmentation, and ornamentation of conidia, conidiophores, and
conidiomata. Pons and Sutton (1988) proposed the genus Distocercospora for Cercospora-like
Hyphomycetes with distoseptate scolecospores conidia. Moreover, Braun (1993) made
Pseudocercospora-like species with percurrent proliferating conidiogenous cells and
Mycosphaerella teleomorph separate from Stigmina, and established the new genus
Cercostigmina U. Braun. Although Deighton (1967) divided Passalora and Cercosporidium on
the basis of the presence or absence of a subgtomatal stroma. Braun (i995a) concluded that these
genera must be treated as one genus from results of the observation of the type specimen of
Passalora. And also, the degree of the development of stroma-like hyphal aggregate in the
substomatal cavities should not be used for generic differentiations among the Cercospora and
its allied genera. |

Crous and Braun (2003) re-examined and represented a compilation of more than 5,000
names that have been published or proposed in the genus Cercospora, and 550 names in the
genus Passalora. Crous and Braun (2003) separated the cercosporoid genera mainly based on a
combination of characters which are the structure of conidiogenous loci (scars) and conidial hila,

the pigmentation of conidiophores and conidia. Based on these morphological criteria, Crous and



Braun (2003) recognized 659 species in the genus Cercospora including 281 species referred to

C. apii s. lat.

C. Distocercospora N. Pons and B. Sutton, Mycol. Pap. 160: 60, 1988.

Mycelium internal. Stromata lacking or small. Conidiophores in small to moderately
large, loose fascicles, arising from internal hyphae or stromata, emerging through stomata, erect,
straight, subcylindrical-filiform, usually distinctly geniculate-sinuous, especially in the upper
half, unbranched, septate throughout, wall somewhat thickened below, thin-walled towards the
apex, pale to medium dark brown, olivaceous-brown, smooth. Conidiogenous cells integrated,
terminal and intercalary, proliferation sympodial, occasionally percurrent, conidiogenous loci
conspicuous, somewhat thickened and darkened. Conidia solitary, obclavate, distoseptate, pale
olivaceous, almost smooth to distinctly verruculose, apex obtuse or subobtuse, base short
4 obconically truncate, hila somewhat thickened and darkened.

Genus Distocercospora was established by Pons and Sutton (1988) to accommodate
Cercospora-like species with distosepfate and pigmented conidia, and slightly thickened conidial
scars. The type species is D. pachyderma (Syd. and P. Syd.) N. Pons and B. Sutton [=
Cercospora pachyderma Syd. and P. Syd (1914)]. Crous and Braun (2003) noted that
pigmentation of conidia and slightly thickened conidial scars resemble those of Passalora spp.,
and the frequently branched conidiophores in the type species seems to be allied to the genus
Mycovellosiella Rangel and Phaeoramularia Munt.-Cvetk. According to the Index Fungorum

online database (http://www.indexfungorum.org/Names/Names.asp), only three species of the

genus Distocercospora has been recorded, viz, D. africana Crous and U. Braun, D. livistonae U.
Braun and C. F. Hill, and D. pachyderma (Syd. and P. Syd.) N. Pons and B. Sutton. Due to the
limitation of available culture and the lack of molecular phylogenetic data for Distocercospora
species, Crous et al. (2007a) have reserved judgment of its taxonomic position. However,
Distocercospora is acceptable as a genus of cercosporoid fungi in this thesis because there is no
clear cut phylogenetic result that elucidating and separating the affinities of this genus with

genus Cercospora.

D. Passalora Fr., Summa veg. Scand. (Stockholm): 500, 1849, emend. U. Braun (1995a).
= Cercosporidium Earle, Muhlenbergia 1: 16, 1901.

= Vellosiella Rangel, Bolm Agric. S. Paulo, Ser A, 2: 151, 1915, homonym.

= Mycovellosiella Rangel, Arch. Jard. Bot. Rio de Janeiro 2: 71, 1917.
Cercodeuterospora Curzi, Boll Staz Patol Veg Roma, Ser 2, 12: 149, 1932.



= Ragnhildiana Solheim, Mycologia 23: 365, 1931.
= Berteromyces Cif., Sydowia 8: 167, 1954.
= Fulvia Cif., Atti Ist Bot Univ. Lab. Critt. Pavia, Ser. 5, 10: 245-246, 1954.
= Mycovellosiellai subgenus Fulvia (Cif.) U. Braun, A monograph of Cercosporella,
Ramularia, and allied genera (phytopathogenic hyphomycetes), Vol. 1: 39, 1995b.
= Oreophylla Cif., Sydowia 8: 259, 1954.
= Phaeoramularia Munt.-Cvetk., Lilloa 30: 182, 1960.
= Tandonella S. S. Prasad and R. A. B. Verma, Indian Phytopathol. 23: 111, 1970.

Primary mycelium internal, secondary mycelium lacking to well-developed, external,
superficial; hyphae branched, septate, smooth, hyaline to pigmented. Stromata absent to well-
developed, substomatal to intraepidermal, rarely deeply immersed, subglobose to applanate,
subhyaline to pigmented, composed of loosely to densely aggregated swollen hyphal cells.
Conidiophores solitary, loosely to densely fasciculate or in sporodochial to synnematous
conidiomata, arising from internal or superficial hyphae or substomatal to intraepidermal
stromata, emerging through stomata, erumpent though the cuticle or arising from creeping
hyphae, terminal or as lateral branches, conidiophores macronematous, unbranched or branched,
continuous to pluriseptate, subhyaline to pigmented, smooth to finely verruculose;
conidiogenous cells integrated, terminal, intercalary to pleurogenous or conidiophores reduced to
conidiogenous cell, conidiogenous loci conspicuous, conidiogenous cells cicatrized, scars
somewhat thickened and darkened-refractive, more or less planate. Conidia solitary to catenate,
in simple or branched chains, amerosporous to scolecosporous, aseptate to pluriseptate, euseptate,
rarely with a few additional distosepta, pale to distinctly pigmented (if subhyaline, conidia non-
scolecosporous, broad, 4-15 um diam., and with few septa, usually 0-4), smooth to finely
verruculose, hila somewhat thickened and darkened-refractive, more or less truncate.

This genus is recognized as phytopathogenic fungi that usually inhabit living hosts and
also, known as occasionally hyperparasitic or saprobic (Crous and Braun 2003). The type species
is Passalora baccilligera (Mont. and Fr.) Mont. and Fr. (1849), and, this genus is one of
synanamorphs of Mycosphaerella (Stewart et al., 1999; Crous and Braun, 2003, Crous et al.,
2007a). This genus is characterized by having pigmented conidiophores, and ellispsoid to
fusiform, obclavate to subcylindric, (0—)1(—3)-septate and pigmented conidia, formed singly.
The genus was emended by Deighton (1967) who also discussed the generic history in detail. As
a morphologically resemblant genus Cercosporidium Earle is well know.

Earle (1901) introduced the genus Cercosporidium [type species: Scolecotrichum?

euphorbiae Tracy and Earle = Cercosporidium chaetomium (Cooke) Deighton), but one year

6



later, Earle (1902) reduced Cercosporidium to synonymy with Passalora. Deighton (1967) re-
defined Passalora and re-introduced the genus Cercosporidium but failed to give clear cut
morphological differences between the two genera. According to Deighton (1967), Passalora
was distinguished from Cercosporidium on account of the presence well-developed stromata of
the later genus. The characteristics of stromata, however, are useful specific features within the
Cercospora complex, but unsuitable to discriminate genera (Braun, 1995a). Moreover, Arx
(1983) confirmed that conspicuous stromata are often present in P. bacilligera (type species),
treated Cercosporidium in synonymy with Passalora. And then, this concept of Passalora (incl.
Cercosporidium) has been followed by Castafieda and Braun (1989), Deighton (1990), Braun
(1992, 1995a), and Crous and Braun (2003).

Braun (1995a) discussed the difference between Passalora and Cercospora s. str., and
noted that the types of conidial scars combined with characteristics of conidia (shape, size, and
color) warrant the clear separation of Cercospora and Passalora. Braun (1995a) emphasised that
Cercospora s. str. are conspicuously thickened and darkened scars the size of which is variable
and depends on the width of conidial hila (broad, dark, and very conspicuous, but fairly minute
in some species with very narrow conidia). On the other hand, the scars of Passalora are
conspicuous unthickened to slightly thickened. Braun (1995a) also noted the distinct characters
of the conidia types (shape, size, color) of Passalora (ellipsoid-ovoid, broadly fusiform, clavate,
obclavate, subcylindrical, usually fairly broad, colorless to pigmented, few septate) and
Cercospora (s. str.) (long, narrow, acicular, narrowly cylindrical, filiform, hyaline or subhyaline,
obscurely multiseptate, rarely 0—4-septate). On the basis of these characteristics, Braun (1995a)
provided a re-description of Passalora emend.

Crous and Braun (2003) reduced Phaeoramularia to synonymy with Passalora that
mainly differs from Phaeoramularia by forming solitary conidia. Furthermore, they emphasized
that among cercosporoid hyphomycetes the mode of conidial formation, formed singly or in
chain, was not tenable as distinguishing character at generic rank. For the same reason, the genus
Mycovellosiella Rangel (1917), which has catenate conidia, superficial secondary mycelium,
laterally branched conidiophores, and distinct conidial scars on the conidiogenous cells was also
reduced to synomymy with Passalora. Besides, the present of secondary superficial mycelium
had been considered as a valuable character for the separation of cercosporoid fungi. However,
considering the development of superficial mycelium with solitary conidiophore is observed in
several cercosporoid genera such as Pseudocercospora, Cercosporella, and Ramularia that it is
not tenable for the separation of the cercosporoid genera (Crous and Braun, 2003). These

treatments were also supported by the results of phylogenetic analyses using ITS and 5.8s IDNA,



in which Passalora, Phaeoramularia, and Mycovellosiella form mixed clusters (Crous et al.,
2001a).

As mentioned above the genus Passalora including some of cercosporoid genera, and is
massive taxon. Recently, Hernandez-Guttiérrez and Dianese (2009) divided the genus Passalora
into four morphological sections, viz, Passalora, Phaeoramularia, Mycovellosiella, and
Pseudophaeoisariopsis. Passalora section Mycovellosiella has superficial mycelium, section
Phaeoramularia has catenate conidia (in simple or branched chains), while section
Phaeoisariopsis has synnematous synnemata conidiophores (Herndndez-Guttiérrez and Dianese,
2009). The introduction of this formal and non-phylogenetic based division of Passalora s. lat.
by Hernandez-Guttiérrez and Dianese (2009) was purposed to simplify the taxonomy ‘and
determination of the Passalora complex. However, this thesis did not adopt this classification
system as several characters proposed in each section are not significant with phylogenetic
analysis such as superficial mycelium and catenate conidia (Crous and Braun, 2003), as well as

synnematous conidiophores (Crous et al., 2006)

E. Pseudocercospora Speg., Anal. Mus. nac. Hist. nat. B. Aires 20: 438, 1910, emend. Deighton

(1976). Crous and Braun (2006).

= Phaeoisariopsis Ferraris, Ann. Mycol.7: 280, 1909.

= Cercosporiopsis Miura, Flora ‘of Manchuria and East Mongolia 3: 527, 1928 (nom.
illegit.).

= Cercoseptoria Petr., Ann. Mycol. 23: 69, 1925.

= Pantospora Cif., Ann. Mycol. 36: 242, 1938.

= Ancylospora Sawada, Rep. Govt. Agric. Res. Inst. Taiwan 87: 78, 1944 (nom. illegit.).

= Helicomina L. S. Olive, Mycologia 40: 17, 1948.

= Cercocladospora G. P. Agarwal and S. M. Singh, Proc. Natl. Acad. Sci. India, B, 42: 439
(1972) 1974 fide Deighton (1976).

= Paracercospora Deighton, Mycol. Pap. 144: 47-48, 1979.

= Cercostigmina U. Braun, Cryptog. Bot. 4: 107, 1993.

= Pseudophaeoramularia U. Braun, Trudy Bot. Inst. Im. V. L. Komarova 20: 18, 1997.
Mycelium internal as well as external, superficial; hyphae branched, septate, hyaline to

pigmented, smooth or almost so, thin-walled. Stromata lacking to well-developed, pigmented,

substomatal or intraepidermal. Conidiophores solitéry, arising from superficial hyphae, lateral or

terminal, fasciculate, synnematous or forming distinct sporodochia, arising from internal hyphae

or stromata, through stomata or erumpent, erect, minute, subcylindrical-conical to long and



filiform, aseptate to pluriseptate, subhualine to pigmented, pale olivaceous to medium dark
brown, smooth to faintly rough-walled, thin-to moderately thick-walled; conidiogenous cells
integrated, terminal or intercalary or conidiophores reduced to conidiogenous cells;
conidiogenous loci inconspicuous, unthickened and not darkened, or loci subconspicuous, i.e.,
either more or less denticle-like and slightly darkened or refractive (but never thickened) or ‘only
the ultimate rim very slightly thickened and darkened-refractive (Paracercospora type). Conidia
solitary or occasionally catenate, scolecosporous, rarely didymo- to phragmosporous, usually
pluriseptate, rarely aseptate or only with few septa, euseptate, rarely with a few additional
distosepta, rarely dictyosporous, usually pigmented, pale olivaceous to medium dark brown,
rarely hyaline or subhyaline, thin-walled, wall rarely somewhat thickened, smooth to faintly
rough-walled, hila unthickened, not darkened, occasionally somewhat refractive.

Pseudocercospora was introduced by Spegazzini (1910) with Pseudocercospora vitis
(Lév.) Speg. as a type species. Deighton (1976) reintroduced this forgotten name and widened
the concept of this genus considerably to include a wide range of cercosporoid taxa with
inconspicuous scars. Deighton (1976) once distinguished Cercoseptoria Petr. from
Pseudocercospora by having narrow, acicular conidia, but both genera could not be properly
differentiated (Deighton, 1987; Braun, 1988b). Presently, Cercoseptoria is accepted as a
synonym of Pseudocercospora (Hsieh and Goh, 1990; Crous and Braun, 1996; Braun and
Melnik, 1997) which is also supported by molecular data of ITS and 5.8s rDNA sequence
analysis published by Crous et al. (2000, 2001a).

Crous et al. (2001a) remarked that Pseudocercospora is morphologically highly variable,
and accommodates a wide range a cercosporoid hyphomycetes with pigmented conidiophores
and inconspicuous, unthickened, not darkened conidiogenous loci all others characters are
variable and unsuitable for consideration at generic rank (Braun, 1995). Braun (1998) proposed a
formal division of Pseudocercospora into five sections based on morphological features of
conidiomata and conidia. However, he emphasized that these sections should only be regarded as
morphological group (Braun, 1995). The molecular data published by Crous et al. (2000, 2001a)
showed Pseudocercospora to be polyphyletic ~within Mycosphaerella. This genus,
Pseudocercospora, includes species with solitary or catenulate conidia, having eu- or distosepta,
and scars which are inconspicuous to denticles-like, unthickened.

Paracercospora Deighton (1979) which was introduced for cercosporoid hyphomycetes
with subconspicuous conidial scars (thickened slightly along the rim) and known as the causal
fungus of Sigatoka diseases on banana was also synomyzed with Pseudocercospora based on

several molecular analyses (Stewart et al., 1999; Crous et al., 2000).



Cercostigmina U. Braun (1993) which was introduced for some Stigmina-like
hyphomycetes are morphologically close to Pseudocercospora spp., but distinct by having
percurrently proliferating conidiogenous cells (Braun, 1993). However the combination of
sympodial and percurrent conidiogenous cells is not uncommon in Pseudocercospora (Crous et
al, 2001). Furthermore, in molecular analysis of ITS tDNA, Cercostigmina species was nested
on the same cluster with Pseudocercospora with 97% bootstrap support (Crous et al, 2001).
Therefore, Cercostigmina was reduced to synonymy with Pseudocercospora (Crous et al.,
2001b; Crous and Braun, 2003).

Xenostigmina Crous (1998), the type species is X. zilleri (A. Funk) Crous, is another
genus segregated from Stigmina. This genus was proposed for the cercosporoid fungi
consistently forming muriform conidial as well as the conidiogenous cells by percurrent,
sympodial proliferation (Crous, 1998). However, Crous and Braun (2003) queried the separation
of this genus, because the type of conidia and modes of proliferation observed on
Pseudocercospora-like genera can also occur in Pseudocercospora. Then, Crous and Braun
(2003) suggested that Xenostigmina should be a synonym of Pseudocercospora.

Pseudophaeoramularia U. Braun contained cercosporoid hyphomycetes intermediate
between Pseudocercospora and Phaeoramularia was introduced by Braun and Melnik (1997).
The type species of this genus, Pseudophaeoramularia geranii (W. B. Cook and C. G. Shaw) U.
Braun, was originally placed in Pseudocercospora by Braun (1991). Crous et al. (2001a)
concluded that this genus should be treated as the synonym of Pseudocercospora based on the
analysis of ITS and 5.8S rDNA dataset, and emphasised that the separation of taxa with
unthickened, non-pigmented scars and almost unthickened, slightly pigmented-refractive scars
are not informative at the generic level. On the other hand, the other “type’ of scar thickening
(inconspicuous, planate, pileate, or protruding) could be more important.

Phaeoisariopsis Ferraris (1909) was established to accommodate Isariopsis species
having pigmented conidiophores with almost unthickened and pigmented scars, and conidia. The
separation of Passalora and Phaeoisariopsis is rather tenuous. Braun (1995a) accepted
Phaeoisariopsis as the synnematous counterpart of Passalora. However, Phaeoisariopsis proved
to be heterogenous genus which is composed of Passalora-like species with conspicuous,
thickened, and darkened conidiogenous loci, and Pseudocercospora-like species with
inconspicuous loci (Deighton 1990; Crous and Braun, 2003). Of them, most of Passalora-like
species of this genus were already transferred to the genus Passalora. The formation of
synnematous conidiophore was used as the feature for one of the generic delimitation in

cercosporoid fungi. On the other hand, the close affinity of Ph. griseola and the type species of
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Pseudocercospora (P. vitis (Lév) Speg., with synnematous conidiomata had been pointed out
(Deighton, 1976). Crous et al. (2006) attempted to re-evaluate the taxonomic status of
Phaeoisariopsis griseola by analysing virulence phenotypes, morphology and cultural
characteristics as well as phylogenetic relatedness of Phaeoisariopsis griseola with closely
related genera using DNA sequences of multiloci, and revealed that the type species of
Pseudocercospora (P. vitis) located in the same clade with the type species of Phaeoisariopsis
(P. griseola) and that of Stigmina Sacc. (S. platani (Fuckel) Sacc.). From the results of these
experiments, the close affinity of these three genera underlines earlier suspicions of mycologists
that criteria such as 1) slightly thickened conidial hila and scars, 2) synnematous to fasciculate to
sporodochial conidiomata, 3) transverse to muriformly septate conidia, 4) euseptate to
distoseptate conidia, 5) smooth percurrent proliferations and sympodial proliferation, versus
irregular, rough percurrent proliferations on conidiogenous cells, are an insufficient basis to
separate anamorph genera in Mycosphaerella (Crous et al. 2006). Then, Phaeoisariopsis was
reduced to synonymy with Pseudocercospora (Crous et al., 2006).

Crous et al. (2001a) and Crous and Braun (2003) noted that Denticularia Deighton
(1972) and Semipseudocercospora J. M. Yen (1983) with distinctly denticulate conidiogenous
cells and non-scolecosporous conidia, seem to be closely allied to Pseudocercospora. Because

some species of Pseudocercospora also form denticles (Crous, 1998).

1.3. Current progress in taxonomy of cercosporoid fungi including the teleomorph state,
Mycosphaerella s. lat.

The cercosporoid fungi are mostly linked to Mycosphaerella Johanson as their
teleomorph state (Crous and Braun, 2003). These anamorph genera have been separated by the
combination of deﬁnife morphological characters such as conidiomatal structure, mycelium,
conidiophore, conidiogenous cells and conidia (Crous and Braun, 2003).

Since the establishment of fungal ribosomal RNA genes amplification and direct
sequencing technique by White et al. (1990), the progress in molecular phylogenetic study of
Kingdom Fungi including Cercospora and allied genera has been accelerated rapidly. In the
earliest study of molecular phylogenetic analyses for cercosporoid fungi using ITS1, 5.8s and
ITS2 rDNA sequences data (Stewart et al, 1999), the distinct phylogenetic revealed the
teleomorph genus Mycosphaerella is monophyletic with the exclusion of those species with
Cladosporium anamorph; and beside 23 anamorph genera are linked to Mycosphaerella (Crous
et al. 2000, 2001). That is, these genera were recognized as the true synanamorph of

Mycosphaerella. Furthermore, morphological traits such as the presence or absence of superficial
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mycelium, the formation of stromata, conidiomatal structure, conidial shape, sized and septation,
as well as solitary vs. catenate conidia, saprobic, hyperparasitic and phytopathogenic habit, were
rejected single characters at the generic level. Based on the results of these studies, many genera
have been reduced being synonymous of other genera, e.g. Paracercospora, Phaeoisariopsis,
and Cercostigmina were synonymyzed with Pseudocercospora; Mycovellosiella and
Phaeoramularia were synonymyzed with Passalora, etc. (Crous and Braun, 2003).

The taxonomy and phylogeny of Mycosphaerella teleomorph, as the cercosporoid fungi,
is also complicated (von Arx, 1983; Crous et al., 2000; Aptroot, 2006). According to the review
of Mycosphaerella and its anamorphs (Crous, 2009), the first generic description for
Mycosphaerella (1884) was that of Sphaerella (1882). The genus Sphaerella was, however,
already in use for green algae, and thus all these taxa had to be placed in Mycosphaerella
(Aptroot, 2006), which is based on M. punctiformis (Verkley et al., 2004). Despite the hyaline, 1-
septate ascospores reported in the type by Persoon (1794), most investigators described as a
Sphaeria or Sphaerella species, literally meant a ‘spherical’ fruiting body (Aptroot, 2006). In
addition, the species criterion was unclear due to the lack of mdrphological features. Soon it
became standard to also describe collections from different hosts as new species, which later led
to many taxa being reduced to synonymy (Von Arx, 1949; Barr, 1972; Tomilin, 1979; Corlett,
1991; Aptroot, 2006); and thus the number of species of Mycosphaerella amount to 3,000 in the
recent revision of that (Aptroot, 2006). Barr (1972) recognised two subgenera, FEu-
Mycosphaerella and Didymellina (including the section Cymadothea), and 10 sections. The sub-
genera were separated on the basis of the shape of their asci and anamorphs, and the sections
based on ascospore shape, and/or parasitic or saprobic habit. Von Arx (1983) found the
subdivision unsatisfactory, because the characters were inordinately divergent. In subsequent
study based on the monographic revision, this separation was refined that it should be divided
Mycosphaerella s. lat. into 7 seétions (Crous et al., 2000, 2007; Aptroot, 2006; Crous, 2009).

As mentioned above, most cercosporoid genera were treated as a part of the synanamorph
of the genus Mycosphaerella (Braun, 1995, 1998; Crous and Braun, 2003). Mycosphaerella was
linked to 23 synanamorph genera which are composted monophyletic group respectively; and
also, it was suggested that the genus was monophyletic (Stewart et al. 1999, Crous et al. 1999,
2000, 2001, Goodwin et al. 2001). Shortly afterwards, several anamorph genera including
Coelomycetous fungi were introduced to accommodate Mycosphaerella anamorphs (Crous,
2009).

Thus, Mycosphaerella accommodate to several thousand species, and had more than 30

genera as synanamorph. The study of DNA phylogeny on Mycosphaerella and its anamorph are
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still continued by Crous and his collaborators, wherein the anamorph concepts were re-evaluated.
As the results, most genera were shown to represent well-defined clades within Mycosphaerella
(Crous et al, 2000, 2001). Moreover, in multi-locus data analyses, Mycosphaerella was shown to
be polyphyletic, and the well-defined anamorph genera were shown to have evolved in several
clades (Hunter et al., 2006; Schoch et al., 2006; Crous et al., 2007; Arzaulou et al., 2007, Batzer
et al, 2008). Based on these results, several genera were separated from Mycosphaerealla. These
are Davidiella with Cladosporium anamorphs (Braun et al., 2003), Schizothyrium with
Zygophiala anamorphs (Batzer et al., 2008), and Teratosphaeria with many anamorphs (Crous et
al., 2007).

The latest studies based on the DNA sequence data derived from the LSU gene, Crous et
al., (2009a,b) proposed that Mycosphaerella s. str. should best be limited to taxa with Ramularia
anamorphs, with other well defined clades in the Mycosphaerellaceae representing Cercospora,
Cercosporella, Dothistroma, Lecanosticta, Phaeophleospora, Polythrincium, Pseudocercospora,
Ramulispora, Septoria and Sonderhenia. And also, a single generic name, based on priority but
regardless of whether it is an anamorph or teleomorph generic name, was used for all ambiguous
monophyletic lineages.

Crous (2009) redefined the genus Mycosphaerella s. str. as follows: Ascomata are
submerged, separate, somewhat erumpent, small, simple, globose, black, with walls of 2—4 layers
of textura angularis. Ostioles are central, frequently lined with periphyses. Asci are bitunicate,
fasciculate, lacking hamathecial filaments. Ascospores are 1-septate, hyaline, lacking appendages
and sheaths. Anamorphs are accommodated in Ramularia. Here after those concepts will be

accepted by investigators.

1.4. Objectives of the study
The following two main objectives are designed in this thesis:
1. To grasp the diversity of cercosporoid fungi and their host plants in Thailand in order to
provide a preliminary database and literature guide for the identification.
2. To analyse the species composition of Cercospora and Pseudocercospora in Thailand
and other countries in Asia based on floristic regions in order to grasp a better
understanding for the diversity and geographical distribution of the Cercospora and

Pseudocercospora in Asian continent.
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1.5. Outline of the thesis

This thesis is generally divided into five major chapters. In the first chapter, research
rationale and objectives are described and elucidated. Especially, the current understanding of
the cercosporoid fungi treated in this study including chronology and current status, are also
reviewed in the first chapter. Materials and methods of this study are described in chapter 2.
Enumeration and taxonomic description of species are provided and illustrated in chapter 3. In
chapter 4 the diversity and composition of Cercospora and Pseudocercospora species in several
floristic regions in Asia are disussed. In the final chapter, chapter 5, the general discussion and

conclusions of the study are provided.
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CHAPTER 2

MATERIALS AND METHODS

2.1. Collection and Examination of Specimens

The specimens examined in this thesis were generally collected from seven provinces in
northern Thailand from 2004 to 2008 as follows:
1. Chiang Rai
2. Chiang Mai
3. Lampang
4. Lamphun
5. Payao
6. Uttradit

7. Phetchabun

Specimens were collected after observing symptoms of Cercospora and allied genera on
leaves which are generally characterized by frog eye spots, stripes, shot-hole effect, discoloration,
or necrosis. The specimens that showed the cercosporoid fungi symptoms were stored in the
plastic bags. Collecting bags were sealed and labeled with some information including name of
host plants, collecting site, collection date, and collector/s.

Specimens for microscopic observation were prepared by hand sectioning. Detailed
observations of morphological characteristics were carried out by means of an Olympus BX51

(OLYMPUS®, Japan) light microscope using immersion objective and oil (1000x). Water and
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Shear’s solution were used as mounting media. Thirty conidia and those hila, conidiophores,
conidiogenous loci, and 10 stromata were measured for each specimen. Line drawings were
prepared at a magnification of 400x, and 1000% if necessary. Dried herbarium specimens have
been deposited at CMU Herbarium (CMU), Biology Department, Faculty of Science, Chiang
Mai University, Chiang Mai, Thailand, and BIOTEC Herbarium (BBH), Bangkok, Thailand.
Living cultures have been deposited at BIOTEC culture collection (BCC), Bangkok, Thailand,
and Molecular of Plant Pathology Laboratory, Department of Entomology and Plant Pathology,

Chiang Mai University, Chiang Mai, Thailand.

2.2. Single Spore Isolation

Single spore isolation of each fungus was attempted by the modification method
proposed by Choi et al. (1999). A slide glass was sterilized with ethanol, and, wiped with a tissue
paper. A sterilized pipette was then used in transferring 1—2 drops of sterilized water onto the
glass slide. Flame sterilized fine forceps was used in picking up conidia from the specimen and
suspend the conidia with sterilized water on the glass slide. Triangle line was marked on the
bottom of the water agar plate. The spore suspension was then transferred, onto the surface of the
water agar plate, and smeared along the drawn lines. The unsealed plate was incubated at room
temperature for approximately 24 hours. The germination of conidia was checked within 24
hours. Once the conidium had germinated, a small piece of agar containing a germinated
conidium was picked up with a sterilized glass needle. If the conidia do not germinate after 24
hours, the plate was sealed with PARAFILM “M”® (American National Can, Chicago, USA)
and examined periodically. Approximately 10—20 germinated conidia were transferred onto two
PDA plates and incubated at room temperature until the colony were grow to 1 to 2 cm
indiameter. A small piece of mycelium with agar was transferred to another PDA plate and the

culture was checked contamination after a few days.
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2.3. Identification Procedures

Identification of species are mainly based on the protologues and publications of Chupp
(1954), Deighton (1967, 1971, 1973, 1974, 1976, 1979, 1983, 1987), Ellis (1971, 1976), Pons
and Sutton (1988), Braun (1988a, 1988b, 1989, 1990, 1993, 1994, 1995, 1996, 1998, 1999),
Hsieh and Goh (1990), and Crous and Braun (2003). Sources are often suggested in the above
references and the Dictionary of Fungi (Kirk et al., 2001), the ‘searchable’ data base such as

“Index Fungorum” (http:/www.indexfungorum.org/ Names/ Names.asp) and “Systematic

Mycology and Microbiology Laboratory (SMML) USDA Fungus-Host Database”

(http://nt.ars-grin. gov/fungaldatabases/fungushost/fungushost.cfm).

2.4. Enumeration of results

The cercosporoid fungi collected in this study are provided in alphabetical order and
separated according to plant families. All species are fully described. The following data are also
provided:

Names of species with references

Synonym

Morphological description

Specimen examined

Habitat

Distribution with countries in alphabetical order

2.5. Data Analysis
A total number of species, number of fungi per region, and the number of fungi per
country within region were recorded and calculated. A ratio of total species’s number of

Cercospora and Pseudocercospora in each country or region is analysed.
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Similarities of the species composition of cercosporoid fungi among different regions

was calculated by using Serensen’s index of similarity (QS) with values between 0 (no

similarity) and 1 (absolute similarity) (Magurran, 1988).

Sorensen index of similarity= 2j/(a+b)

a = number of species presence in region a,

b = number of species presence in region b,

j = number of species presence in both regions.

(The higher of the Sgrensen’s index of similarity (QS) is, the more similar is the fungal

communities between two regions compared).

Abbreviations and Acronyms

BBH

BCC

CMU

sp.

Sp. nov.

s. lat.

S. str.

BIOTEC Herbarium (BBH), Bangkok, Thailand.
BIOTEC culture collection (BCC), Bangkok, Thailand,
Chiang Mai University Herbarium

species

species nova

sensu lato

sensu stricto
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CHAPTER 3
TAXONOMY OF THE CERCOSPOROID FUNGI FROM THAILAND

In total, 154 species of the cercosporoid fungi associated with 62 families of plants have
been examined and identified based on morphological characteristics. Sixteen specimens have
only been successfully determined up to genus level. The identified taxa consist of one
Asperisporium, 73 Cercospora, one Distocercospora, 19 Passalora, and 60 Pseudocercospora
species. Nine novel species have been validly published. Of them, sixty-six species are new to
Thailand, and 52 plants species are fecognized as the new host of cercosporoid fungi. In addition,

35 species of genus Cercospora concluded as C. apii s. lat. all of these taxa are listed in table 3.1.

Table 3.1. List of the cercosporoid fungi recorded in this study.

Family ~ Fungus — i Notes
_Kcanfhelteaé ' Cercospora androgrva;)hidicgla - B
Cercospora barleriicola C. apii s. lat.
Passalora barleriigena New species
Pseudocercospora justiciae New record, new host
Pseudocercospora rhinacanthi
Adiantaceae Cercospora adiantigena New record, new host
Alangiaceae Pseudocercospora alangii New record
Amaranthaceae Cercospora canescens C. apii s. lat., new host
Cercospora celosiae
Cercospora ricinella
Apocynaceae Cercospora peregrine C. apii s. lat., new record, new host
Pseudocercospora sp. New host
Pseudocercospora repens New record
Pseudocercospora p{umeriae New record, new host
Araceae Cercospora richardiicola C. apii s. lat.
Araliaceae Pseudocercospora panacis New record, new host
Arecaceae Cercospora arecacearum New species
Distocercospora livistonae New record
Aristolochiaceae Cercospora sp. New host
Asclepiadaceae Pseudocercospora marsdeniae New record, new host
Asteraceae Cercospora artemisiae New record, new host

Cercospora bidentis

Cercospora chrysanthemi

C. apii s. lat., new record

Cercospora cynarae

New record
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Cercospora dahliicola

C. apii s. lat, new record

Cercospora eupatorii

Cercospora gerberae C. apii s. lat.

Cercospora helianthicola C. apii s. lat.

Cercospora lactucae-sativae New host

Cercospora nilghirensis New record

Cercospora mikaniicola

Cercospora tagetis-erectae

Cercospora tridacis-procumbentis C. apii s. lat.

Cercospora zinniicola New record

Cercospora zinniae C. apii s. lat., new record, new host

Passalora assamensis

Passalora tithonia

Pseudocercospora blumeae-balsamiferae

New record

Pseudocercospora cosmicola

New record, new host

Balsaminaceae Cercospora balsaminiana New record, new host
Cercospora fukushiana C. apii s. lat.
Basellaceae Cercospora basellae-albae
Bignoniaceae Pseudocercospora jahnii New record
Pseudocercospora oroxyli
Pseudocercospora tecomae-heterophyllae
Brassicaceae " Cercospora brassicicola New host
Buddlejaceae Pseudocercospora buddleiae
Caricaceae Asperisporium caricae
Cercospora papayae C. apii s. lat., new record
Cercospora sp.
Caprifoliaceae Pseudocercospora sp. New host
Chenopodiaceae Cercospora beticola C. apii s. lat.
Combretaceae Pseudocercospara quisqualidis New record
Convolvulaceae Cercospora citrullina C. apii s. lat, new host
Cercospora ipomoeae C. apii s. lat.
Cercospora operculinae C. apii s. lat., new record
Cucurbitaceae Cercospora citrullina C. apii s. lat., new host
Cercospora cocciniae New record, new host
Cercospora cucurbitacea
Dioscoreaceae Passalora dioscoreae New record, new host
Pseudocercospora carbonacea
Pseudocercospora contraria
Dracaenaceae Pseudocercospora sp. New host
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Ebenaceae Pseudocercospora diospyri-erianthae New record, new host
Elaeagnaceae Cercospora elaeagni
Elaeocarpaceae Pseudocercospora sp. New host
Euphorbiaceae Cercospora acalyphae
Cercospora codiaei C. apii s. lat., new record, new host
Cercospora jatrophigena
Cercospora phyllanthicola C. apiis. lat.
Euphorbiaceae Cercospora ricinella ‘
Passalora atrides
Passalora henningsii
Passalora manihotis New record
Passalora sp. New host
Pseudocercospora New record, new host
eupatorii-formosani
Pseudocercospora glochidionis
Pseudocercospora jatrophae New record
Pseudocercospora melanolepidis
Pseudocercospora New record, new host
euphorbiae-pubescentis
Fabaceae Cercospora canescens C. apii s. lat.
Cercospora crotalariae C. apii s. lat., new record, new host
Cercospora erythrinicola C. apii s. lat.
Cercospora kikuchii C. apii s. lat.
Cercospora leucaenae
Passalora aenea
Passalora arachidicola
Passalora buteae . New record, new host
Passalora centrosematis
Passalora mucunicola
Pseudocercospora bauhiniae
Pseudocercospora centrosematicola New record
Pseudocercospora clitoriae New record
Pseudocercospora cruenta New record
Pseudocercospora dalbergiae
Pseudocercospora puerariae New record
* Pseudocercospora stizolobii
Flacourtiaceae Pseudocercospora dovyalidis New record, new host
Hamamelidaceae Pseudocercospora liquadambaricola New record
Hydrangeaceae Cercospora hydrangeae C. apii s. lat.
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Lamiaceae Cercospora kabatiana C. apii s. lat., new record, new host
Cercospora physostegiae New record, new host
Cercospora volkameriae C. apii s. lat.
Passalora gmeliniicola New species
Lomariopsidaceae Pseudocercospora phyllitidis
Lythraceae Cercospora sp. C. apii s. lat., new host
Pseudocercospora cupheae
Pseudocercospora lythracearum New record
Malvaceae Cercospora althaeina New record
Cercospora malayensis C. apii s. lat.
Passalora sidae-mysorensis New species
Pseudocercospora abelmoschi
Meliaceae Pseudocercospora subsessilis
Menispermaceae Pseudocercospora sp. New host
Moraceae Cercospora broussonetiicola
Cercospora ficina New record
Cercospora elasticae C. apii s. lat., new record
Cercospora morina C. apii s. lat.
Pseudocercospora fici
Pseudocercospora fici-religiosae New record
Pseudocercospora mori
Pseudocercospora fici-caricae New record
Musaceae Pseudocercospora musae
Myricaceae Passalora myricae New species
Myrtaceae Pseudocercospora paraguayensis
Nelumbonaceae Pseudocercospora nymphaeacea New record
Nyctaginaceae Cercospora neobougainvilleae New species
Passalora bougainvilleae
Pseudocercospora bougainvilleae New record
Nymphaeaceae Pseudocercospora nymphaeacea
Oleaceae Pseudocercospora butleri New record, new host
Onagraceae Cercospora fuchsiae C. apii s. lat.
Orchidaceae Cercospora habenariicola New species
Oxalidaceae Cercospora oxalidis New record, new host
Pseudocercospora biophyti New record, new host
Polypodiaceae Cercospora platycerii
Pseudocercospora sp. New host
Polygonaceae Pseudocercospora polygonigena New record, new host
Portulacaceae Cercospora talini C. apii s. lat.
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Pteridaceae Cercospora cyclosori C. apii s. lat., new record, new host

Rosaceae Cercospora scharifii New record, new host
Pseudocercospora puderi New record, new host
Pseudocercospora prunicola New record

Rubiaceae Cercospora coffeicola
Passalora haldinae New species
Pseudocercospora gardeniae New record
Pseudocercospora sp. New host

Rutaceae Pseudocercospora angolensis New record, new host

Saururaceae Cercospora houttuyniicola C. apii s. lat.
Pseudocercospora houttuyniae

Solanaceae Cercospora capsicigena C. apii s. lat.
Cercospora physalidis C. apii s. lat.
Cercospora physalidis-angulatae
Cercospora puyana New record, new host
Cercospora sp. New host
Cercospora solanacea “New record, new host
Passalora nattrassii
Passalora tarrii New record
Pseudocercospora daturina New record
Pseudocercospora egenula New record, new host
Pseudocercospora fuligena
Pseudocercospora solani-melongenicola

Theaceae Pseudocercospora ocellata New record

Thelypteridaceae Cercospora sp. New host

Tiliaceae Cercospora sp. New host

Verbenaceae Cercospora sp. New host
Cercospora sp. New host
Cercospora lantanae-indicae
Cercospora tectonae C. apii s. lat.
Pseudocercospora holmskioldiae New species
Pseudocercospora viticicola

Zingiberaceae Cercospora alpiniicola New record, new host
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Taxonomy
Family Acanthaceae

Cercospora andrographidicola S. Q. Chen & P. K. Chi, J. South China Agric. Univ. 11: 61,
1990.

Leaf spots 2—5 mm in diameter, amphigenous, subcircular to irregular, distinct on the
upper surface, brown with dark margin, without definite margins on the lower surface. Caespituli
amphigenous. Stromata often lacking, rudimentary to poorly developed, if present small, up to
29.5 um in diameter, composed of a few subglobose and dark brown cells. Conidiophores (16)
23—60 (74) x 3—5 (6.5) um, arranged in a loose fascicles, 1—9-septate, arising from stromata,
straight or flexuous, simple, thick wall, brown to dark brown or paler towards the apex,
geniculate near the apex. Conidiogenous cells integrated, holoblastic, monoblastic or polyblastic,
sympodially proliferating. Conidiogenous loci 1.5—3 pm diameter, conspicuous, thickened, and
darkened. Conidia (30.5) 499—86 (91) x (2) 2.5—3 (4) um, obclavate to acicular, 3 —15-septate,
hyaline, straight to curved, truncate at the base with subacute apex, smooth, hila 1.5—2.5 um
diameter, with thickened. (Fig. 3.1)

Specimen examined: on Andrographis paniculata Nees, THAILAND, Uttradit Province,
Sak Yai National Park, 25 November 2004, by Jamjan Meeboon (CMU 27924).

Host: Andrographis paniculata (Acanthaceae) (Meeboon et al., 2007c).

Distribution: China and Thailand (Crous & Braun, 2003; Meeboon et al., 2007¢).

Notes: This specimen is closed to C. apii s.lat. fide Crous and Braun (2003) due to its
having small (often rudimentary) stromata, with loosely fasciculate conidiophores; and hyaline,
acicular, and multiseptate (3 —15-septate) conidia. Thus, further analysis is necessary to carry
out in order to justify the status of this species. The first report of this species from Thailand was
done by Meeboon et al. (2007c). Andrographis paniculata is a medicinal plant (especially

leaves) native to India and Sri Lanka.
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Fig. 3.1. Line drawings of Cercospora andrographidicola on Andrographis paniculata.
Bar =50 um.

Cercospora barleriicola Payak & Thirum., Indian Phytopath. 2: 191, 1949.
= Cercospora barleriae-cristatae Govindu & Thirum., Sydowia 10: 273, 1957.
= C. apii s. lat.

Leaf spots 5—8 mm diameter, amphigenous, dark to yellowish, only leaf decoloration on
the host. Caespituli amphigenous. Stromata 20—24 pm diameter, small, substomatal, composed
from few brown cells. Conidiophores 85—209 x 3—4 um, 5—7 in a loose fascicles, 5— 8-
septate, arising from stromata, straight, unbranched, cylindrical, not geniculate, smooth, brown at
the base, and paler toward the apex. Conidiogenous cells integrated, holoblastic, polyblastic,
sympodially proliferating. Conidiogenous loci 2—3 pum diameter, conspicuous, thickened, and
darkened. Conidia 61 —91 x 2—3 um, solitary, acicular, straight, hyaline, 6 — 13-septate, smooth,
truncate at the base, tapering toward a subacute apex, hila 1.5—2 pm diameter, conspicuous,
thickened, and darkened. (Fig. 3.2)

Specimen examined: on Barleria cristata L., THAILAND, Chiang Mai Province,
Chiang Dao District, Huay Luek Royal Project, 6 February 2008, Jamjan Meeboon (BBH 23592),
Uttradit Province, Amphur Nam Pad, Sak Yai National Park, 25 November 2004, Chiharu
Nakashima and Jamjan Meeboon (CMU 27885).

Host: Barleria cristata L. (Acanthaceae) (Meeboon et al., 2007b).

Distribution: India, Jamaica and Thailand (Crous & Braun, 2003; Meeboon et al.,
2007b).

Notes: This species belongs to C. apii s. lat. fide Crous and Braun (2003) due to its long
conidiophores (85—209 x 3—4 pm); and long (61 —91 x 2—3 um), acicular with many septate
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(6—13-septate). The first report of this species from Thailand was carried out by Meeboon et al.

(2007b). Barleria cristata is widely known as ornamentals, native to India and Myanmar.

Fig. 3.2a-b. Line drawings of Cercospora barleriicola on Barleria cristata.
a. Conidia. b. Stroma and conidiophores. Bars: a, b =25 um.

Passalora barleriigena Meeboon & Hidayat, Mycotaxon 102: 140— 141, 2007d.
MycoBank MB 510839

Maculae 1—14 mm diameter, amphigenae, subcirculares vel irregulares, pallidae vel
pallide brunneae, margine primo indistincto, deinde fusco. Caespituli amphigeni. Stromata 7.5 —
20 pum diameter, parva, ex cellulis, globosis vel subglobosis, brunneis, 3 — 7, composita.
Conidiophora 22—66 x 3.5—5 um, brevia, 4 —7, dense fasciculata, per stoma emergentia, 1 —3
— septata, nonramosa,1 —2 — geniculata, tenuitunicata, levia, basi atro — brunnea, apicem versus

pallidiora. Cellulae conidiogenae integratae, terminales. Loci conidiogeni conspicui, incrassati,
fuscati, 1 —2 pm diameter Conidia 25—50 x 3.5—5 pm, solitaria, obclavata, rarissime oblonge
cylindrici,recta (interdum curvata), basi leviter obconice truncata, apice rotundato, 1 —3(—4)—
septata, subhyalina vel pallide brunnea, hila incrassata et fuscata, 1 —2 um diameter.

Etymology: barleriigena, the epithet derived from the genus name of the host.

Leaf spots 1—14 mm in diameter, amphigenous, subcircular to irregular, pale to pale
brown, margin at first indefinite in young spots, later conspicuous, dark. Caespituli amphigenous.
Stromata 7.5—20 pum in diameter, small, composed of 3 —7 globose to subglobose, brown cells.

Conidiophores 22—66 x 3.5—5 pm, mostly short, 4 —7 in a densely fasciculate, 1 —3-septate,
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emerging through the stomata, thin-walled, smooth, dark brown at the base, paler toward the
apex, unbranched, 1—2— geniculate. Conidiogenous cells integrated, terminal. Conidiogenous
loci 1—2 pm in diameter, conspicuous, thickened and darkened. Conidia 25—50 x 3.5—5 um,
solitary, mostly obclavate, occasionally oblong-cylindrical, straight (occasionally curved),
slightly obconically truncated at the base, mostly tapering toward a blunt, rounded apex, 1—4-
septate, subhyaline to pale brown, hila 1 —2 um diameter, thickened and darkened. (Fig. 3.3)

Specimen examined: on Barleria lupulina Lindl., THAILAND, Chiang Mai Province,
Doi Suthep-Pui National Park, 30 December 2005, Jamjan Meeboon (CMU 28212: holotype);
10 December 2006, Jamjan Meeboon and Ikumitsu Araki (CMU 28213); 19 September 2007,
Jamjan Meeboon (BBH 23757).

" Host: Barleria lupulina Lindl. (Acanthaceae).

Distribution: Thailand (known only from type locality).

Notes: Only one other species of Passalora, P. acanthicola (Hansf.) U. Braun & Crous
has been recorded from Acanthaceae (on Acanthus spp.) (Crous & Braun, 2003). Passalora
barleriigena is distinct from P. acanthicola in having unbranched and shorter conidiophores (22
—66 x 3.5—5 pm vs 150—250 x 4—6 pm in P. acanthicola). The solitary conidia of P.
barleriigena are also distinct from those of P. acanthicola, which are reported as sometimes
being in branched chains (Chupp, 1954; Deighton, 1987). The conidia of P. acanthicola are
cylindrical, rounded at both ends, and 20—95 x 4—6 um in size. The host plant, Barleria

lupulina, is an ornamental plant native to India and Myanmar.
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Fig. 3.3a-b. Line drawings of Passalora barleriigena on Barleria lupulina (from holotype).
a. Conidia. b. Stromata and conidiophores. Bars: a, b =25 pum.

Pseudocercospora justiciae (F. L. Tai) Y. L. Guo & X. J. Liu, Mycosystema 4: 103, 1991.
= Cercospora justiciae F. L. Tai, Lloydia 11: 47, 1948.

Leaf spots 2— 13 mm diameter, distinct, amphigenous, irregular, scattered, brown, with
blackish-brown margins. Caespituli amphigenous. Stromata 17—41 um diameter, intraepidermal,
well-developed, composed of a few globose to subglobose, brown to dark brown cells.
Conidiophores 23—58 x 2—4 pm, numerous in a dense fascicles, 1 —3-septate, arising from the
stromata, smooth, brown, simple, straight, slightly geniculate at the apex. Conidiogenous cells
integrated, terminal, holoblastic, monoblastic or polyblastic, sympodially proliferating.
Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia 19—107 x 2—3.5
um, solitary, acicular to obclavate, 3 — 10-septate, straight or slightly curved, smooth, pale
olivaceous, truncate at the base, with subacute apex, hila unthickened and not darkened. (Fig.
3.4)

Specimen examined: on Justicia betonica L., THAILAND, Chiang Mai Province, Mae
Fag, Sansai, Farming area, 9 August 2008, Jamjan Meeboon (BBH 23710).

Host: Justicia betonica L. (Acanthaceae).

Distribution: China and USA (Crous & Braun, 2003).

Notes: This specimen is identified as Pseudocercospora justiciae due to long (19—107 x

2 — 3.5 um) and multiseptate of conidia (3 — 10-septate) with conidiophores are slightly
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geniculate at the apex nearly forming denticulates structure. This species is a newly added to
Thailand’s mycoflora, and Justicia betonica is reported here as a new host. Justicia betonica is
ornamentals, native to tropical to warm temperate regions of the Americas, with two species

occurring north into cooler temperate regions.

Fig. 3.4. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora justiciae on
Justicia betonica. Bar = 50 pm.

Pseudocercospora rhinacanthi (Hohn.) Deighton, Mycol. Pap. 140: 152, 1976.

= Cercospora rhinacanthi Hohn. “rhynacanthi”. Sitzungsber. Kaiserl. Akad. Wiss., Math.-
Naturwiss. Cl., Wien. 121: 414, 1912.

Cercosporina rhinacanthi (Ho6hn.) Sacc., Syll. Fung. 25: 917, 1931.

Leaf spots 5—?25 mm diameter, amphigenous, solitary, distinct, visible on both upper and
lower surfaces, circular-subcircular in shape, dark brown with whitish gray center surrounded by
a raised yellowish-brown border line on the upper part, on the lower surface brown to yellowish
with brown margin. Caespituli amphigenous, abundantly hypophyllous. Stromata 27—57 pm
diameter, well-developed, substomatal, composed of globose to subglobose, brown to dark
brown cells. Conidiophores (16.5) 23—34.5 (40) x 2.5—3.5 (4) um, densely fasciculate, 1 —2-
septate, arising from stromata, straight to decumbent, smooth, brown, and paler towards the apex,
unbranched, non-geniculate or slightly geniculate near the apex. Conidiogenous cells integrated,
terminal, holoblastic, sympodially proliferating. Conidiogenous loci inconspicuous, unthickened,

and not darkened. Conidia (27) 42.5—64 (76.5) x 2.5—3.5 (4) um, solitary, obclavate to

cylindrical, 1—7-septate, straight to mildly curved, subhyaline, smooth, obtuse to subobtuse at
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the apex, obconically truncate at the base, hila inconspicuous, unthickened, and not darkened.
(Fig. 3.5)

Specimen examined: on Rhinacanthus nasutus Kuntze, THAILAND, Chiang Mai
Province, Chiang Mai University, 25 November 2005, Jamjan Meeboon (CMU 27892);
Samoeng, Pang Da Royal Project, 7 February 2008, Jamjan Meeboon (BBH 23742).

Host: Rhinacanthus nasutus Kuntze (Acanthaceae).

Distribution: China, Indonesia, Java, Philippines, and Thailand (Crous & Braun, 2003;
Meeboon et al., 2007b). '

Notes: The first record of this species from Thailand was done by Chandrasrikul (1962)
as “Cercospora rhinacanthi” on Rhinacanthus nasutus in a preliminary host list of plant diseases
in Thailand. Meeboon et al. (2007b) re-collected and reported the specimen as P. rhinacanthi
because of its inconspicuous conidial scars and unthickened hila. The characters of leaf spot
(dark brown with whitish gray center); and dens&?ly fasciculate and shost conidiophores [(16.5)
23—34.5 (40) x 2.5—3.5 (4) um] of this specimen is also in concordance with P. rhinacanthi
(formerly known as C. rhinacanthi) described by Chupp (1954). The host plant, Rhinacanthus
nasutus, is ornamentals/wild plants, which its natural habitats are subtropical or tropical dry

shrub-land and subtropical or tropical dry lowland grassland.

Fig. 3.5. Line drawings of Pseudocercospora rhinacanthi on Rhinacanthus nasutus.
Bar =50 um.
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Family Adiantaceae

Cercospora adiantigena U. Braun & Crous, CBC Biodiversity Series1: 44 —45, 2003.

Leaf spots 5—15 mm diameter, amphigenous, solitary, circular, brown to dark brown,
with dark margin and grey at the center. Caespituli amphigenous. Stromata 9—43 pm diameter,
substomatal to intraepidermal, small, composed of few subglobose, brown to blackish-brown
cells. Conidiophores 74—106 x 3—4 pm, 6—11 in a loose fascicles, 1—3-septate, arising from
stromata, straight to decumbent, smooth, brown at the base, and paler toward the apex,
cylindrical, unbranched, geniculate. Conidiogenous cells integrated, terminal, holoblastic, mostly
polyblastic, sympodially proliferating. Conidiogenous loci 1.5—2.5 um diameter, conspicuous,
thickened, and darkened. Conidia 53 —60 x 2—3 um, solitary, obclavate, straight, slightly
curved, hyaline, 7 — 16-septate, smooth, obconically truncate at the base, tapering toward a
subacute apex, hila 1.5—2 pm diameter, thickened and darkened. (Fig. 3.6)

Specimen examined: on Doryopteris ludens J. Sm., THAILAND, Chiang Mai Province,
Mae Rim, Nong Hoi Royal Project Foundation, 12 September 2007, Jamjan Meeboon (BBH
23634).

Host: Doryopteris ludens J. Sm. (Adiantaceae).

Distribution: Tanzania (Crous & Braun, 2003).

Notes: Dorypoteris ludens is an ornamentals fern belong to family Adiantaceae and
origin from peninsular Malaysia. Three species of Cercospora s. str. have been reported from
Adiantum spp., viz, C. adianticola R. K. Srivast., A. K. Srivast.& Kamal (C. apii s. lat.), C.
adiantigena U. Braun & Crous, and C. pteridigena M. K. Khan, R. K. Verm & Kamal.
Cercospora pteridigena is distinct from this specimen by having quite longer conidiophores, and
large conidiogenous loci (4—5 pm diameter). This specimen is identified as C. adiantigena due
to short and obclavate conidia (53 —60 x 2—3 um vs 40—90 x (4) 5—8 pm of C. adiantigena).
This specimen is the new record of C. adiantigena from Thailand, and D. ludens is reported here

as a new host of this fungus.
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Fig. 3.6. Line drawings of conidia, conidiophores, and stromata of Cercospora adiantigena
on Doryopteris ludens. Bar = 50 um.

Family Alangiaceae

Pseudocercospora alangii Y. L. Guo & X. J. Liu, Mycosystema 2: 226, 1989.
= Cercospora alangii M. Mandal, Indian J. Mycol. Res. 16: 311, 1978.

Leaf spots 5— 19 mm diameter, distinct, amphigenous, circular to irregular, scattered,
grayish to brown, with dark margins. Caespituli hypophyllous. Stromata 23 — 40 pm,
intraepidermal, well-developed, composed of brown to dark brown cells. Conidiophores 18—
67.5 x 2—4.5 pm, numerous in a densely fasciculate, divergent, 1 —3-septate, arising from the
stromata, brown, smooth, simple, straight, not geniculate. Conidiogenous cells integrated,
terminal, holoblastic, mostly monoblastic. Conidiogenous loci inconspicuous, unthickened, not
darkened. Conidia 14.5—89 x 2—4.5 um, solitary, obclavate to long filiform, 2 — 8-septate,
straight or slightly curved, smooth, pale olivaceous, truncate at the base with obtuse apex, hila
unthickened and not darkened. (Fig. 3.7)

Specimen examined: on Alangium salviifolium Wang., THAILAND, Chiang Mai
Province, Mae Fag, Sansai, Farming area, 3 August 2008, Jamjan Meeboon (BBH 23752).

Host: Alangium salviifolium Wang. (Alangiaceae).

Distribution: China and India (Crous & Braun,-2003).
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Notes: Relatively short (18—67.5 x 2—4.5 pm), numerous in a divergent and densely
fasciculate, with 1—3-septate of conidiophores; and obclavate conidia (14.5—89 x 2—4.5 pm)
of this specimen is typical of P. alangii described by Guo and Liu (1989). This specimen is the
first record of P. alangii from Thailand. The host, Alangium salviifolium, is ornamental plant,
native to western Africa, Madagascar, southern and eastern Asia (China, Malaysia, Indonesia,

and the Philippines), tropical Australia, the western Pacific Ocean islands, and New Caledonia.
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Fig. 3.7. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora alangii
on Alangium salviifolium. Bar = 50 pm.

Family Amaranthaceae

Cercospora canescens Ellis & G. Martin, Amer. Naturalist 16: 1003, 1882.

Cercosporiopsis canescens (Ellis & G. Martin) Miura, Flora of Manchuria and East
Mongolia 3: 529, 1928.

= Cercospora vignicaulis Tehon, Mycologia 29: 436, 1937.

= C. apii s. lat.

Leaf spots 3—6 mm diameter, amphigenous, dark to yellowish, only leaf decoloration on
the host. Caespituli hypophyllous. Stromata mostly lacking, if present small, up to 8 pm
diameter, composed of 4—5 globose to subglobose, brown to dark brown cells. Conidiophores
(90.5) 154 +29.5 (192) x (3) 3.5+ 0.5 (4) um, up to 5 in a loose fascicles, 3 —7-septate, arising
from stromata, straight, smooth, brown at the base, and paler toward the apex, unbranched,

cylindrical, geniculate. Conidiogenous cells integrated, holoblastic, polyblastic, sympodially
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proliferating. Conidiogenous loci conspicuous, thickened, and darkened. Conidia (82) 192 + 57.4
(316) x (3) 3 £ 0.2 (4) um, solitary, acicular, straight, hyaline, 10 —22-septate, smooth, truncate
at the base, tapering toward a subacute apex, hila 2.5—3 pum diameter, conspicuous, thickened,
and darkened. (Fig. 3.8)

Specimen examined: on Iresine herbstii Hook., THAILAND, Chiang Mai Province,
Chiang Mai University, Multiple Cropping Centre, on leaves of Celosia argentea L., 14 August
2008, Jamjan Meeboon (BBH 23725); Chiang Rai Province, Mae Fah Luang, Mae Jan, Doi
Tung Development, 16 August 2008, Jamjan Meeboon (BBH 23586).

Host: Iresine herbstii Hook. and Celosia argentea L. (Amaranthaceae).

Distribution: Worldwide, wherever the crop is cultivated, including Australia,
Bangladesh, Barbados, Brazil, Bolivia, Brunei, Cambodia, China, Colombia, Costa Rica, Cuba,
Dominican Republ., Ecuador, Fiji, Georgia, Ghana, Guyana, Haiti, Hong Kong, India, Indonesia,
Iran, Japan, Kenya, Korea, Malawi, Malaysia, Malawi, Mauritus, Myanmar, Nepal, New
Caledonia, New Zealand, Nigeria, Pakistan, Panama, Papua New Guinea, Peru, Philippines,
Puerto Rico, Russia, Senegal, Sierra Leone, Solomon Islands, Somalia, South Africa, Saint
Vincent and the Grenadines, Sudan, Tadzhikistan, Taiwan, Tanzania, Trinidad and Tobago,
Togo, Uganda, USA, Uzbekistan, Vanuatu, Venezuela,Virgin Islands, Zambia, and Zimbabwe
(Crous & Braun, 2003).

Notes: This species was first reported from Thailand by Sontirat et al. (1980) who found
C. canescens on Vigna radiata. Crous & Braun (2003) assigned this species to C. apii s. lat. In
this study, C. canescens was found on Celosia argentea, (vegetables, distributed in Africa and
Southeast Asia) and Iresine herbstii (an ornamental plant native to tropical America). Iresine

herbstii is reported here as a new host of C. canescens.
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Fig. 3.8a-b. Line drawings of Cercospora canescens on Iresine herbstii.
a. Conidia. b. Conidiophores and stromata. Bars: a, b= 50 pm.

Cercospora celosiae Syd., Ann. Mycol. 27: 430, 1929.

Leaf spots up to 3 mm in diameter, amphigenous, circular to subcircular, brown at central
area (somewhat grey-brown in the centre of larger spots), with dark brown margin. Caespituli
amphigenous, mostly hypophyllous. Stromata 19—29 pm in diameter, small, composed of a few
globose to subglobose, dark brown cells. Conidiophores (34) 50—70 (85) x (2.5) 3—4 (5) um,
up to 13 in a moderately dense fascicles, 1—3-septate, straight to decumbent, light brown to
brown, paler and narrower toward the apex, 1—35 geniculation near the apex. Conidiogenous
cells integrated, terminal, holoblastic, polyblastic, sympdial proliferating. Conidiogenous loci
conspicuous, thickened and darkened. Conidia (12) 27—47.5 (67) x 2.5—3.5 um, 4—7-septate,
hyaline, acicular, hyaline, obconically truncate at the base, with acute apex, hila 2—3 pm in

diameter, thickened and darkened. (Fig. 3.9)

Specimen examined: on Celosia argentea var. cristata (L.) Kuntze, THAILAND,
Chiang Rai Province, Amphur Wiang Pa Pao, on leaves of Celosia argentea L., 25 November
2005, Jamjan Meeboon (CMU 27902); the same locality, 25 November 2005, Jamjan Meeboon
(CMU 27893).

Host: Celosia argentea var. cristata (L) Kuntze and Celosia argentea L.

(Amaranthaceae).
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Distribution: Bangladesh, Brazil, Brunei, Cambodia, China, Cuba, India, Indonesia,
Japan, Malaysia, Myanmar, Nigeria, Pakistan, Papua New Guinea, Sabah, Sri Lanka, Sudan,
Taiwan, Thailand, Uganda, USA, and Venezuela (Crous & Braun, 2003).

Notes : This specimen is identified as C. celosiae due to having circular to subcircular
and large leaf spot (up to 3 mm in diam.), long (34 —85 x 2.5—35 pum) and geniculate
conidiophores, with acicular conidia (Chupp, 1954). Cercospora celosiae on C. argentea and C.
argentea var. cristata was previously reported from Thailand by Petcharat and
Kanjanamaneesathian (1989) and Sontirat et al. (1980), respectively. Celosia argentea var.

cristata is a common vegetables distributed in Africa and Southeast Asia.

Fig. 3.9. Line drawings of Cercospora celosiae on Celosia argentea.

Cercospora ricinella Sacc. & Berl., Atti Reale 1%, Ven. Sci. Lett. Art. 6, Ser. 3: 721, 1885.
= Cercosporina ricinella (Sacc. & Berl.) Speg., Anales Mus. Nac. Hist. Nat. Buenos Aires

20: 429, 1910. |
= Cercospora albido-maculans G. Winter, Hedwigia 24: 202, 1885; also in J. Mycol. 1:

124, 1885.

Leaf spots 2—9 mm diameter, distinct, amphigenous, circular or subcircular, grayish to
brown, with reddish brown margins. Caespituli amphigenous. Stromata (12) 19 £ 6.1 (26) um
diameter, intraepidermal, small, composed of globular to angular, brown to blackish-brown cells.
Conidiophores (47) 74 + 16.8 (125) x (3) 4 £ 0.6 (5) um, 5—9 in a loosely and divergent
fasciculate, 1 — 4-septate, arising from stromata, erect to decumbent, smooth, pale yellow to pale
brown, not branched, subcylindrical, strongly geniculate. Conidiogenous cells integrated,
terminal to intercalary, holoblastic, polyblastic, sympodially préliferating. Conidiogenous loci

2.5—3 um diameter, conspicuous, thickened, and darkened. Conidia (29) 53.5 + 32.6 (168.5) x

(2.5) 2.5 £ 0.4 (3.5) um, solitary, narrowly obclavate to subacicular, 2— 12-septate, straight to
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curve, hyaline, smooth, base obconically truncate, with subacute apex, hila 2—2.5 pm diameter,

thickened and darkened. (Fig. 3.10)

Specimen examined: on Ricinus communis L., THAILAND, Chiang Mai Province, Mae
Fag, Amphur San Sai, 3 August 2008, Jamjan Meeboon (BBH 23755).

Host: Ricinus communis (Euphorbiaceae).

Distribution: Worldwide, including Angola, Argentina, Australia, Bangladesh, Barbados,
Brazil, Bulgaria, Cambodia, China, Colombia, Cubda, Dominican Republic, Egypt, El-Salvador,
Ethiopia, french Polynesia, Georgia, Ghana, Guatemala, Haiti, India, Indonesia, Iran, jamaica,
Japan, Kazakhstan, Kenya, Korea, Malawi, Malaysia, Mauritius, Morocco, Mozambique,
Myanmar, Nepal, New Caledonia, Nigeria, Pakistan, Panama, Philippines, Puerto Rico, Russia
(European part), Sierra Leone, Somalia, South Africa, Sri Lanka, Sudan, Tahiti, Taiwan,
Tanzania, Thailand, Togo, Trinida and Tobago, Uganda, Ukraine, USA, Vanuatu, Venezuela,
and Zimbabwe (Crous & Braun, 2003).

Notes: This specimen is identified as C. ricinella due to its type of leaf spot (2-9 mm
diameter, distinct, amphigenous, circular or subcircular), densely fasciculate conidiophores, and
acicular-filiform conidia with subtruncate basal end Chupp (1954). Cercospora ricinella was
firstly reported from Thailand by Sontirat et al. (1980). Its host, Ricinus communis, is a source of
castor oil/medicine, indigenous to the southeastern Mediterranean region, Eastern Africa, and

India. Nowadays, Ricinus communis is widespread throughout tropical regions.

Fig. 3.10. Line drawingsof Cercosporina ricinella on Ricinus communis.
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Family Apocynaceae

Cercospora peregrina Chupp, A monograph of the fungus genus Cercospora: 49, 1954.
= C. apii s. lat.

Leaf spots 2—5 mm diameter, distinct, amphigenous, circular to subcircular, scattered,
dull brown, often paler at the centre, with dark brown margins. Caespituli epiphyllous. Stromata
25—37 um diameter, intraepidermal, well-developed, composed of globular to angular, brown to
blackish-brown cells. Conidiophores 38 —139 x 3—4.5 ym, 7—12 in a loosely to densely
fasciculate, 2—4-septate, often divergent, arising from stromata, simple, erect to decumbent,
smooth, pale brown to brown, not branched, subcylindrical, slightly geniculate. Conidiogenous
cells integrated, terminal, holoblastic, monoblastic to polyblastic, sympodially proliferating.
Conidiogenous loci 2—3 um diameter, conspicuous, thickened, and darkened. Conidia 25—170
x 3 —3.5 um, solitary, narrowly obclavate to subacicular, 3 — 12-septate, straight, hyaline,
smooth, base obconically truncate, with acute apex, hila 2—3 pm diameter, thickened and
darkened. (Fig. 3.11)

Specimen examined: on Pentalinon luteum (L) B. F. Hansen & Wunderlin,
THAILAND, Chiang Mai Province, Royal Flora, 27 July 2008, Jamjan Meeboon (BBH 23762).

Host: Pentalinon luteum (L.) B. F. Hansen & Wunderlin (Apocynaceae).

Distribution: India, Mexico, Pakistan, and USA (Crous & Braun, 2003).

Notes: This specimen is a typical of C. apii s. lat fide Crous & Braun (2003) due to long
and slightly geniculate of conidiophores, and long acicular conidia with truncate base and acute
apex. Cercospora peregrina is the only species of C. apii s. lat. reported from plantg family
Apocynaceae. This specimen is the first record of C peregrina from Thailand, and Pentalinon
luteum is reported here as a new host of this fungus. Pentalinon luteum is ornamentals, naturally
occurring in sunny locales throughout the coastal areas and rock pinelands of South Florida and

the Caribbean area.
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Fig. 3.11a-b. Line drawings of Cercospora peregrina on Pentalinon luteum.

a. Conidia, b. Conidiophore.

Pseudocercospora sp.

Leaf spots 7— 18 mm diameter, amphigenous, solitary, circular to subcircular, scattered,
brown, with indistinct border. Caespituli amphigenous. Stromata 18 — 30 pm diameter,
intraepidermal, well-developed, composed of brown to dark brown cells. Conidiophores 11—
30.5 x 2—3 pm, numerous in a dense fascicles, 0—3-septate, arising from stromata, smooth,

light brown to brown, simple, straight, not branched, geniculate. Conidiogenous cells integrated,
terminal, holoblastic, monoblastic or polyblastic, sympodially proliferating. Conidiogenous loci
inconspicuous, unthickened, and not darkened. Conidia 15— 57 x 1.5—2.5 pm, solitary,
subcylindric to obclavate, 4 — 9-septate, straight or slightly curved, smooth, hyaline to pale
olivaceous, truncate at the base, with obtuse apex, hila unthickened and not darkened. (Fig. 3.12)

Specimen examined: on Kopsia fiuticosa (Roxb.) A.DC., THAILAND, Chiang Mai
Province, Chiang Mai University, 12 August 2008, Jamjan Meeboon (BBH 23584: holotype).

Host: Kopsia fruticosa (Roxb.) A. DC. (Apocynaceae).

Distribution: Thailand.

Notes: Four Pseudocercospora species, viz, P. byliana (Syd.) J. M. Yen, P. liebenbergii
(Syd.) Deighton, P. tabernaemontanae (Syd. & P. Syd.) Deighton, and P. wrightiae (Thirum. &
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Chupp) Deighton, have been recorded as the species with amphigenous caespituli. This specimen
is distinct from the four similar Pseudocercospora species in having distinctly geniculate
conidiophores, and obclavate-filiform conidia with truncate base and conspicuous septation. Due
to distinct morphological characteristics of this specimen to similar species; therefore, further
examination using molecular phylogenetic analysis is necessary in order to clarify this specimen.
Kopsia firuticosa, ornamental plant native to tropical and warm regions, is reported here as a new

host of the genus Pseudocercospora.

Fig. 3.12a-b. Line drawings of Pseudocercospora sp. on Kopsia fruticosa.

a. Conidia, b. Conidiophore. Bar = 50 pm.

Pseudocercospora repens (Ellis & Everh.) U. Braun, Trudy Bot. Inst. im. V.L. Komarova 20: 88,
1997.
= Cercospora repens Ellis & Everh., J. Mycol. 3: 14, 1887.

Leaf spots 3—6 mm diameter, amphigenous, circular to subcircular, darkened at the
upper and lower surfaces, with indistinct margin, limited by the vein. Caespituli hypophyllous.
Stromata lacking. Conidiophores 23—33 x 2.5—3 pm, non — fasciculate, 0—2-septate, arising
from secondary mycelium, smooth, pale brown, paler toward the apex, straight to decumbent,
branched, slightly geniculate near the apex. Conidiogenous cells integrated, terminal,
sympodially proliferating. Conidiogenous loci inconspicuous, unthickened, and not darkened.

Conidia 27— 92 x 2—3.5 um, solitary, subcylindrico-obclavate, straight to mildly curved,
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subhyaline, 3 —8-septate, smooth, truncate at the base, with subacute apex, hila inconspicuous,
unthickened, and not darkened. (Fig. 3.13)

Specimen examined: on Nerium oleander L., THAILAND, Chiang Mai Province,
Tumbol Mae Hea, Amphur Muang, 13 February 2008, Jamjan Meeboon (BBH 23739).

Host: Nerium oleander L. (Apocynaceae).

Distribution: China, Hong Kong, India, Japan, Korea, Mauritius, New Caledonia, New
Zealand, Pakistan, Philippines, Taiwan, and USA (Crous & Braun, 2003).

Notes: Three species of Pseudocercospora, viz, P. kurimensis (Fukui) U. Braun, P.
neriella (Sacc.) Deighton, and P. repens (Ellis & Everh.) U. Braun, have been reported
associated with plant genus Nerium, ornamental plants widely distributed. This specimen is very
close to P. repens in having hypophyllous caespituli, conidiophores arising from secondary
mycelium, lacking of stromata, and conidia subcylindric-obclavate. This specimen is distinct
from P. kurimensis due to amphigeous caespituli (abundantly epiphyllous), and divergent
conidiophores of the later species; and also differs from P. neriella due to epiphyllous caespituli
and well-developed stromata of the later species (Braun, 1996; Deighton, 1976; Braun & Melnik,
1997). This is the first report of P. repens on Nerium oleander from Thailand.

Fig. 3.13. Line drawings of conidia and conidiophores of Pseudocercospora repens on Nerium
oleander. Bar = 50 um.

Pseudocercospora plumeriae (Chupp.) Tak. Kobayashi., Nishijima, & C. Nakash., Mycoscience
39: 188, 1998.
= Cercospora plumeriae Chupp, A monograph of the fungus genus Cercospora: 49, 1954.

Leaf spots 2—6 mm diameter, distinct, amphigenous, circular to subcircular, scattered,

yellowish to brown, often paler at the centre, with dark brown margins. Caespituli epiphyllous.
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Stromata 21—25 pm diameter, intraepidermal, small, composed of globular to angular, brown to
dark brown cells. Conidiophores 24— 52 x 2.5—3 pm, arising from the stromata, pale to

medium brown, numerous in a densely fasciculate, 1—3-septate, mostly not divergent, rarely
divergent, simple, smooth, straight, slightly geniculate at the apex. Conidiogenous cells
integrated, terminal, holoblastic, monoblastic to polyblastic, sympodially proliferating.

Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia 38—83 x 1.5—2.5

um, solitary, filiform to long obclavate, 5—10-septate, straight or slightly curved, smooth, pale
olivaceous, base truncate, with obtuse apex, hila unthickened and not darkened. (Fig. 3.14)

Specimen examined: on Pentalinon luteum (L.) B. F. Hansen & Wunderlin,
THAILAND, Chiang Mai Province, Amphur Muang, Tumbol Mae Hea, Royal Flora, 27 July
2008, Jamjan Meeboon (JM 103).

Host: Pentalinon luteum (L.) B. F. Hansen & Wunderlin (Apocynaceae).

Distribution: Bangladesh, India, Indonesia, Japan, Malaysia, Myanmar, Philippines, and
Trinidad and Tobago (Crous & Braun, 2003).

Notes: Three species of Pseudocercospora from plant family Apocynaceae, viz, P.
holarrhenae (Thirum. & Chupp) Deighton, P. neriella (Sacc.) Deighton, P. plumeriae (Chupp)
Tak. Kobay., Nishij., & C. Nakash., have been reported as species with epiphyllous éaespituli.
Pseudocercospora holarrhenae is distinct from this specimen due to pale conidiophores and
obclavate conidia. On the other hand, P. neriella differs also from this specimen in having pale
conidiophores with almost hyaline at the tip, with hyaline conidia. This specimen is much closed
to P. plumeriae in having circular to subcircular symptoms, pale to medium brown
conidiophores in fairly compact fascicles, and pale olivaceous conidia. This specimen is the first
record of P. plumeriae from Thailand. Pentalinon luteum, ornamental plant that naturally
occurring in sunny locales throughout the coastal areas and rock pinelands of South Florida and

the Caribbean area, is reported here as a new host of this fungus.
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Fig. 3.14. Line drawings of conidia and conidiophores of Pseudocercospora plumeriae on
Pentalinon luteum. Bar = 50 pm.

Family Araceae

Cercospora richardiicola G. F. Atk. ‘richardiaecola’, J. Elisha Mitchell Sci. Soc. 8: 19, 1892.
= C. apii s. lat.

Leaf spots 2— 15 mm diameter, distinct, amphigenous, circular to subcircular, brown or
tan to gray, with narrow dark brown margins. Caespituli epiphyllous. Stromata a few brown cells.
Conidiophores (50) 104.5 £ 70.5 (350) x (3.5) 3.6 + 0.4 (5) um, loosely to densely fasciculate,
multiseptate, often divergent, arising from stromata, simple, erect to decumbent, smooth, pale
olivaceous to brown, not branched, subcylindrical, slightly geniculate. Conidiogenous cells
integrated, terminal, holoblastic, monoblastic to polyblastic, sympodially proliferating.
Conidiogenous loci conspicuous, thickened, and darkened. Conidia (40) 108.5 + 66.5 (280) x
(2.5) 3.3 £ 0.5 (4) pm, solitary, acicular, multiseptate, straight, hyaline, smooth, base obconically
truncate, with acute apex, hila 2.5—3 pm diameter, thickened and darkened.

Specimen examined: on Zantedeschia sp., THAILAND, Phetchabun Province, Amphur
Lom Sak, Num Nao National Park, 24 November 2004, Chiharu Nakashima and Jamjan
Meeboon (CMU 27966).

Host: Zantedeschia sp. (Araceae).

Distribution: Ethiopia, Guatemala, Hong Kong, Indonesia, Japan, Malaysia, Puerto Rico,
Sierra Leone, South Africa, Thailand, USA, Virgin Islands, and Zimbabwe.
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Notes: Large (2—15 mm diam.), distinct, amphigenous, and circular to subcircular leaf
spot; long conidiophores (50—350 x 3.5—5 pm) and with acicular and hyaline conidia (40—
280 x 2.5—4 pm) is typical of C. richardiicola (Chupp, 1954).it is belons to C. apii s. lat. due to
its long conidiophores with acicular and hyaline conidia (Crous and Braun, 2003). Nakashima et

al. (2007) were the first of reporting this species from Thailand. Its host, Zanfedeschia sp., is an

ornamental native to southern Africa from South Africa north to Malawi.
Family Araliaceae

Pseudocercospora panacis (Thirum. & Chupp) Y. L. Guo & X. J. Liu, Acta Mycol. Sin. 11: 297,
1992.
= Cercospora panacis Thiram. & Chupp, Mycologia 40: 358, 1948.
= Passalora panacis (Thirum. & Chupp) Crous & U. Braun, Mycotaxon 78: 336, 2001.
= Pseudocercospora polysciatis-pinnatae U. Braun & Mouch., N. Z. J1. Bot. 37: 319, 1999.

Leaf spots 10—20 mm diameter, amphigenous, solitary, circular to subcircular, brown,
with dark brown margin. Caespituli amphigenous. Stromata 20 — 50 pum diameter, well-
developed, intraepidermal, composed of globose to subglobose, brown to dark brown cells.
Conidiophores 27—43 x 2.5—5 pm, 8 — 12 in a densely fascicles, arising from stromata, straight
to decumbent, 0—3-septate, smooth, brown and paler towards the apex, unbranched, slightly
geniculate near the apex. Conidiogenous cells integrated, terminal, holoblastic, sympodially
proliferating. Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia 21.5—
42 x 2—3 pm, solitary, obclavate, straight to mildly curved, hyaline to subhyaline, 2 —3-septate,
smooth, obconically truncate at the base, with obtuse to subobtuse apex, hila inconspicuous,
unthickened, and not darkened. (Fig. 3.15)

Specimen examined: on Polyscias scutellaria (Burm. f.) Fosberg, THAILAND, Chiang
Mai Province, Amphur Sarapee, Tumbol Khua Mung, Deu Ngok, 29 February 2008, Jamjan
Meeboon (BBH 23589); Chiang Mai Province, Chiang Mai University, 12 June 2008, Jamjan
Meeboon (BBH 23643).

Host: Polyscias scutellaria (Burm. f.) Fosberg, (Araliaceae).

Distribution: Australia, Brunei, Cambodia, India, Indonesia, Mauritius, New Caledonia,
Papua New Guinea, and Sierra Leone (Crous & Braun, 2003).

Notes: An inconspicuous, unthickened, and not darkened conidiogenous locus of this

specimen is typical of genus Pseudocercospora (Crous and Braun, 2003). This specimen is

44



identified as P. panacis due to the type of leaf spot (10—20 mm diam., amphigenous, circular to
subcircular, brown with dark brown margin), well-developed stromata, short (27—43 x 2.5—5

um) and densely fasciculates of conidiophores, with obclavate conidia (Guo and Liu, 1992) It is
the first record of P. panacis from Thailand, and Polyscias scutellaria, an ornamental plant, is

reported here as a new host of this fungus.

Fig. 3.15a-b. Line drawings of Pseudocercospora panacis on Polyscias scutellaria.
a. Stromata and conidiophores. b. Conidia. Bar = 50 um.

Family Arecaceae

Cercospora arecacearum Hidayat & Meeboon, Mycol. Prog. 8: 115—121, 2009.
MycoBank No. MB 510616

Leaf spots 1 —10 cm diameter, amphigenous, irregular, brownish, dull grayish to brown,
finally pale grayish with a white center and dark margins, spots usually overlapping. Caespituli
amphigenous, scattered, and dark-yellowish. Stromata 30—100 pm diameter, substomatal to
intraepidermal, well-developed, subglobular, brown to blackish-brown. Conidiophores 68.5—
310 x 4—5 pm, variable in length, in rich fascicles, 2 —8-septate, dense, arising from stromata,
smooth, pale yellowish to brownish throughout, sometimes paler at the apex, cylindrical, but
narrowed towards the apex, straight, branched, strongly geniculate. Conidiogenous cells 24.5—
67 x 4—5 pm, integrated, terminal, sympodially proliferating. Conidiogenous loci conspicuous,

thickened and darkened. Conidia 140—320 x 4—5 um, formed singly, acicular, straight, often
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curved at the apex, hyaline, 9—25-septate, thin-walled, smooth, tapered towards a subacute apex,
base truncate, hila 2.5—3 pum diam., thickened and darkened. (Fig. 3.16)

On potato dextrose agar medium:.colony slowly growing, velvety, 3—4 cm after 30 days,
tight to the agar, dark, covered by a grayish white aerial mycelium, reddish near the margin, with
white margin, producing red pigmentation in the agar, no sporulation.

Specimen examined: on Areca catechu L., THAILAND, Chiang Mai Province, Amphur
Mae Taeng, Tumbol Pa Pae, Mushroom Research Centre, 17 November 2006, Iman Hidayat
(CMU 27946: holotype).

Host: Areca catechu (Arecaceae).

Distribution: Thailand (type locality).

Notes: According to Crous & Braun (2003), this species belongs to Cercospora Fresen. s.
str., which is characterized by having pigmented conidiophores, thickened and darkened
conidiogenous loci, and hyaline scolecoid conidia. Furthermore, this fungus is distinct from the
plurivorous C. apii s. lat. by having well-developed, large stromata, and strongly geniculate,
branched conidiophores in rich fascicles (Crous & Braun 2003). \

Currently, only three species on Arecaceae, viz, Cercospora arecacearum Hidayat &
Meeboon, C. palmae-amazonensis Bat. & Cavalc. (Batista & Cavalcanti 1964) and C. raphiae
Deighton (1985), have been maintained in Cercospora sensu str. (Crous & Braun 2003). Another
species of Cercospora sensu str., C. nucifera R. K. Srivast., S. Narayan and A. K. Srivast. (1995),
is now classified as C. apii sensu lat. (Crous & Braun 2003).

Cercospora arecacearum is distinct from C. raphiae by having amphigenous caespituli,
branched and strongly geniculate conidiophores as well as much narrower acicular conidia.
Deighton (1985) characterized C. raphiae by having hypophyllous caespituli, unbranched, non-
geniculate conidiophores and obclavate-cylindrical conidia with slightly thickened hila.
Cercospora arecacearum is also easily distinguishable from C. palmae-amazonensis by its large
stromata, branched, and strongly geniculate conidiophores with hyaline acicular conidia. Its host,
Areca catechu, is widely known as crops as well as ornamentals, native to tropical Pacific, Asia,

and parts of east Africa.
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Fig. 3.16a-c. Symptoms, conidiophores, stroma, and conidia of Cercospora
arecacearum (from holotype). a. Symptoms. b. Stroma and conidiophores.

¢. Conidia. Bars: a=5 cm; b= 50 um; ¢ = 150 um.

Distocercospora livistonae U. Braun & C. F. Hill, Fungal Diversity 22: 23 —25, 2006.

Leaf spots amphigenous, subcircular to irregular, 2—15 mm wide, pale to dark brown,
finally greyish brown to greyish white, margin indefinite or with a diffuse, irregular dark border.
Caespituli hypophyllous, fine, punctiform, dark brown. Mycelium internal. Stromata lacking or
small, (13) 19.3 £ 5.8 (28) um diam., brown. Conidiophores in small to moderately large, loose
fascicles, arising from internal hyphae or stromata, emerging through stomata, erect, straight,
subcylindrical-filiform, usually distinctly geniculate-sinuous, especially in the upper half,
unbranched, (34.5) 54.7 = 9.3 (69) x (3) 3.8 + 0.5 (5) pum,-septate throughout, wall somewhat
thickened below, thin-walled towards the apex, pale to medium dark brown, olivaceous to brown,

smooth. Conidiogenous cells integrated, terminal and intercalary, 10—30 pm long, proliferation
sympodial, occasionally percurrent, conidiogenous loci conspicuous, somewhat thickened and

darkened, 2—2.5 um diam. Conidia solitary, obclavate, (23.5) 50.3 + 12.8 (80.5) x (4) 5.3 £ 0.7

(7) pm, indistinctly 2—5 distoseptate, pale olivaceous, outer wall very thin, inner wall up to 2 pm
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wide, almost smooth to distinctly verruculose, apex obtuse or subobtuse, base short obconically
truncate, 2—3 um wide, hila somewhat thickened and darkened. (Fig. 3.17)

Specimen examined: on Livistona chinensis R. Br., THAILAND, Chiang Mai Province,
Chiang Mai University, Palm Garden, 6 March 2009, Jamjan Meeboon (JM 105).

Host: Livistona chinensis R. Br. (Arecaceae).

Distribution: New Zealand.

Notes: This specimen, D. livistonae, is the second record worldwide and the first record
of from Thailand. Genus Distocercospora N. Pons & B. Sutton, the first on a host belonging to
the Arecaceae. Distocercospora africana Crous & U. Braun (Crous & Braun, 1994), described
from South Africa on Dioscorea sylvatica Eckl., is morphologically similar, but differs in having
usually densely fasciculate, much shorter conidiophores, 15—80 x 3—10 pm, which are non-
geniculate or only slightly so. The conidia are narrower, 35 pm. Distocercospora pachyderma
(Syd. & P. Syd.) N. Pons & B. Sutton, the type species known from Dioscorea spp., is distinct
by its strongly branched conidiophores. Cercospora palmae-amazonensis Bat. & Cavalc. (Batista |
& Cavalcanti, 1964), on an unidentified palm in Brazil, seems to be similar, but has non-
geniculate, much shorter conidiophores. On account of pigmented conidia, this species has to be
excluded from Cercospora Fresen., but its taxonomy is not yet clear. Type material has been re-
examined, but no trace of fructification could be found (Crous & Braun, 2003: 304). Passalora
eitenii Medeiros and Dianese (1994), known from Brazil on the palm Syagrus comosa (Mart.)
Mart., seems also to be close to Distocercospora livistonae. Distoseptation of the conidia was not
described in the original paper, but the illustrations indicate its possible occurrence (Medeiros&
Dianese, 1994: 511, PI. 1, Fig. H). Percurrent proliferation is also present in P. eitenii (Medeiros

& Dianese, 1994: 511, PL. 1, Fig. D—E), but this species differs from D. livistonae by its
colourless, 1(—3)-septate conidia. Its host, Livistona chinensis, is a well-known ornamental

palm, native to southern and southeastern Asia, Australasia, and the Northeast Africa.
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Fig. 3.17. Line drawings of Distocercospora livistonae on Livistona chinensis Bars = 50 pm.

Family Aristolochiaceae

Cercospora sp.

Leaf spots 7—13 mm diameter, amphigenous, circular or irregular, brown to dark brown,
with grayish to brown centre, surrounded by a dark margins. Colonies amphigenous. Stromata 12
—33 um diameter, intraepidermal, small to well-developed, composed of globose to subglobose,
brown to dark brown cells. Conidiophores 25—329 x 2.5—6 um, 10 to numerous in a loosely
fasciculate, 1 —2-septate, arising from stromata, erect to decumbent, simple, straight, smooth,
pale yellow to pale brown, rarely branched, subcylindrical, geniculate to sinuous. Conidiogenous
cells integrated, terminal, holoblastic, ostly monoblastic, sympodially proliferating.
Conidiogenous loci 2—3 pm diameter, conspicuous, thickened, and darkened. Conidia 8 —216 x
2.5—4 pm, solitary, narrowly obclavate to subacicular, 4—9-septate, straight, hyaline, smooth,
base obconically truncate, with subacute apex, hila 2—2.5 um diameter, thickened and darkened.
(Fig. 3.18)

Specimen examined: on Aristolochia tagala Cham., THAILAND, Chiang Mai Province,
Pang Da Royal Project, 5 August 2008, Jamjan Meeboon (BBH 23729).

Host: Aristolochia tagala Cham. (Aristolochiaceae).

Distribution: Thailand.

Notes: Aristolochia tagala, a medicinal plant distributed from the Himalaya to Sri Lanka
through South East Asia (includes Myanmar, Indonesia, Indochina, and Thailand) and China, to

Oceania (includes the whole of Malesia, the Solomon Islands and Queensland in Australia), is
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reported here as a new host of genus Cercospora. The morphology characteristic of this
specimen is closed to C. apii s. lat., but further examination using molecular phylogenetic

analysis is necessary in order to determine this specimen.

Fig. 3.18a-b. Line drawings of Cercospora sp. on Aristolochia tagala. a. Conidiophores and
stroma. b. Conidia. Bars: a, b= 50 pm.

Family Asclepiadaceae

Pseudocercospora marsdeniae (Hansf.) Deighton, Mycol. Pap. 140: 147, 1976.
= Cercospora marsdeniae Hansf., Proc. Linn. Soc. London 158: 50, 1947.

Leaf spots 1—2 mm diameter, amphigenous, circular, angular to irregular, scattered, later
coalescing to large spots, forming a 5—28 mm diameter size, grayish to brown with blackish-
brown border on the upper leaf surface, and pale greenish, indistinct border on the lower leaf
surface. Caespituli amphigenous. Stromata 27.5—62 pm diameter, substomatal to intraepidermal,
small to well-developed, composed of globose to subglobose, sometime angular, brown to dark
brown cells. Conidiophores 9.5—29 x 2—3 pm, numerous in a densely fasciculate, 1 —2-septate,
arising from the upper part of stromata, pale olivaceous to brown, smooth, simple, straight or
geniculate. Conidiogenous loci inconspicuous, unthickened, not darkened. Conidia 26—78 x 2.5
—4.5 pm, solitary, acicular to obclavate, 2—5-septate, straight or slightly curved, smooth, pale
olivaceous, truncate basal end, with acute apex, hila unthickened and not darkened. (Fig. 3.19)

Specimen examined: on Dregea volubilis Benth. ex Hook. f., THAILAND, Chiang Mai
Province, Chiang Mai University, Multiple Cropping Centre, 1 August 2008, Jamjan Meeboon

(BBH 23720).
Host: Dregea volubilis Benth. ex Hook. f. (Asclepiadaceae).
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Distribution: Bulgaria, China, Ghana, Pakistan, and Uganda (Crous & Braun, 2003).
Notes: Inconspicuous, unthickened, not darkened of conidiogenous loci of this specimen

is typical of genus Pseudocercospora (Crous & Braun, 2003) This specimen is identified as P.

marsdeniae due to amphigenous caespituli, well-developed stroma (27.5—62 pm diam.), densely
fasciculate and short conidiophores (9.5—29 x 2—3 um), with cylindric-acicular conidia (Chupp,
1954; Deighton, 1976). It is the first record of P. marsdeniae from Thailand, and Dregea
volubilis, ornamental plant that occurs widely throughout the hotter parts of India and South East

Asia, is reported here as a new host of this fungus.

i ))Hf

Fig. 3.19. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora
marsdeniae on Dregea volubilis. Bar =50 um.

Family Asteraceae

Cercospora artemisiae Y. L. Guo & Y. Jiang, Mycosystema 19: 445, 2000.

Leaf spots 15—30 mm diameter, amphigenous, circular to subcircular, at first pale
greenish to ochraceous when the symptoms young, later become brown to dark brown, finally
with grayish to brown at the centre, surrounded by a dark margin or brown halo. Caespituli
hypophyllous, ochre yellow, velvety. Stromata 18 —25 pm diameter, substomatal, well-
developed, composed of a few globose to subglobose, brown to blackish-bfown cells.
Conidiophores 55—181 x 4—5.5 pm,3—<10ina loosely fasciculate, 2— 7-septate, arising from
stromata, erect to decumbent, smooth, pale yellow to pale brown, simple, straight, rarely
branched, subcylindrical, geniculate to sinuous. Conidiogenous cells integrated, terminal,
holoblastic, monoblastic or pol}.fblastic, sympodially proliferating. Conidiogenous loci
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conspicuous, thickened, darkened. Conidia 43.5—207.5 x 2—4 um, solitary, narrowly obclavate
to subacicular, straight, hyaline, 4— 17-septate, smooth, base obconically truncate, with subacute

apex, hila 2—2.5 pm diameter, thickened and darkened. (Fig. 3.20)

Specimen examined: on Artemisia indica Willd., THAILAND, Chiang Mai Province,
Chiang Mai University, Multiple Cropping Centre, 14 August 2008, Jamjan Meeboon (BBH
23726).

Host: Artemisia indica Willd. (Asteraceae).

Distribution: China (Guo & Jiang, 2000).

Notes: Crous and Braun (2003) noted this species is probably a synonym of C. apii s. lat.,
but further investigation is needed to justify this preliminary comment. This specimen shows
some characteristics of C. apii s. lat. such as long conidiophores (55— 181 x 4—5.5 ym), in a
loosely fasciculate; and -very long (43.5—207.5 x 2—4 pm), hyaline and acicular conidia. Thus,
this result suggests placing this species as synonym of C. apii s. lat. It is the first record of C.
artemisiae from Thailand, and Artemisia indica is reported here as a new host of this fungus.
Artemisia indica is commonly recognized as ornamental and also medicinal plant, growth in
temperate climates of the Northern Hemisphere and Southern Hemisphere, usually in dry or

semi-dry habitats.

Fig. 3.20a-b. Line drawings of Cercospora artemisiae on Artemisia indica. a. Conidiophores and
stromata. b. Conidia. Bars: a, b= 50 um.
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Cercospé;'a bidentis Tharp, Mycologia 9: 108, 1917.

Leaf spots 2 —7 mm in diameter, amphigenous, dark brown to black. Caespituli
epiphyllous. Stromata lacking. Conidiophores (35) 75.5 + 23.5 (123) x (3.5) 4.8 £ 0.4 (5.5) um,
loosely fasciculate, 3 — 12-septate, pale to medium olivaceous to brown, geniculate, not branched,
subtruncate at the apex, conidial scars conspicuousiy thickened. Conidiogenous cells integrated,
terminal, monoblastic, sympodially proliferating. Conidia (45) 98.7 + 38.4 (185) x (2.5) 3.8 + 1
(5) pm, solitary, acicular, slightly curved, hyaline, indistinctly multiseptate, smooth, subtruncate
at the base, apex acute, with thickened, and darkened hila.

Specimen‘examined: on Bidens pilosa L., THAILAND, Phetchabun Province, Amphur
Lom Sak, Num Nao National Park, 24 November 2004, Chiharu Nakashima and Jamjan
Meeboon (CMU 27963).

Host: Bidens pilosa L. (Asteraceae) (Meeboon et al., 2007¢).

Distribution: Widespread in the tropics and subtropics, American Samoa, Brazil, China,
Congo, Cuba, Ghana, India, Indonesia, Japan, Kenya, Malaysia, Malawi, Mauritius, Myanmar,
Nepal, Nigeria, panama, Papua New Guinea, Solomon Islands, South Africa, Sudan, Taiwan,
Tanzania, Tonga, Trinidad and Tobago, Venezuela, USA, Zimbabwe, and Thailand (Crous &
Braun, 2003; Meeboon et al.,2007c¢).

Notes: Dark brown to black of leaf spot, epiphyllous caespituli, with long conidiophores
(35—123 x 3.5—5.5 um), and acicular conidia (45—185 x 2.5—5 pm) is typical of C. bidentis
(Chupp, 1954). This species was firstly reported from Thailand by Meeboon et al. (2007c). Its
host, Bidens pilosa, is common vegetables that also considered as a weed in some tropical

habitats.

Cercospora chrysanthemi Heald & F. A. Wolf, Mycologia 3: 15, 1911.
= Cercospora chrysanthemi Puttemans, Bull. Soc. Roy. Bot. Belgique 48: 244, 912
(nom.illeg.), homonym C. chrysanthemi Heald & F. A. Wolf, 1911.
= Cercosporina chrysanthemi Sacc., Syll. Fung. 25: 898, 1931 (nom. nov.), as
‘(Puttemans) Sacc.’
= Cercospora chrysanthemi-coronarii Sawada, Rep. Dept. Agric. Gov. Res. Inst. Formosa
2:147,1922.
= C. apii s. lat.
Leaf spots 5—25 mm diameter, amphigenous, irregular, greyish brown, with dark brown
margin. Caespituli amphigenous. Stromata 34—40.5 um diameter, well-developed, substomatal,

small, composed of few subglobose, brown cells. Conidiophores 35—212 x 3—4.5 um, 3—11in
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fascicles, 1—10-septate, arising from stromata, straight, smooth, brown at the base, and paler
toward the apex, unbranched, cylindrical, strongly geniculate. Conidiogenous cells integrated,
holoblastic, polyblastic, sometimes monoblastic and terminal, sympodially proliferating.

Conidiogenous loci conspicuous, thickened, and darkened. Conidia 23—190 x 2—4 pm, solitary,
acicular, straight, hyaline, 3 — 10-septate, smooth, truncate at the base, tapering toward a

subacute apex, hila 1.5—2 pm diameter, conspicuous, thickened, and darkened. (Fig. 3.21)

Specimen examined: on Chrysanthemum sp., THAILAND, Chiang Mai Province,
Amphur Chiang Dao, Tumbol Huay Luek, Huay Luek Royal Project, 6 February 2008, Jamjan
Meeboon (BBH 23577).

Host: Chrysanthemum sp. (Asteraceae).

Distribution: Bermuda, Brazil, China, Georgia, Hong Kong, India, Jamaica, Japan,
Korea, Mauritius, Myanmar, New Zealand, Panama, Philippines, Taiwan, and USA (Crous &
Braun, 2003).

Notes: This specimen is the first record of C. chrysanthemi from Thailand. Its host,

Chrysanthemum sp., is ornamental plant native to Asia and northeastern Europe.

Fig. 3.21. Line drawings of conidia, conidiophores, and stromata of Cercospora chrysanthemi on

Chrvsanthemum so. Bar =50 um.

Cercospora cynarae Y. L. Guo & Y. Jiang, Mycbsystema 20: 26, 2001.

Leaf spots 2—10 mm in diameter, amphigenous, distinct, circular to subcircular, pale
brown to tan, centre greyish brown to greyish white, with dark brown margins. Caespituli
amphigenous. Stromata up to 28 pm in diameter, small sometimes lacking, if present composed

of a few of globose, brown to dark brown cells. Conidiophores 32.5—220 x 3—5 pm, very
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variable in length, loosely fasciculate, 3 — 12-septate, emerging from stromata through the cuticle
or secondary mycelium, straight to slightly curved, pale brown or sometimes paler towards the
apex, rarely geniculate. Conidiogenous cells integrated, terminal, often monoblastic, sympodially
proliferating. Conidiogenous loci conspicuous, thickened, and darkened. Conidia 45—196 x 1.5
—3 um, solitary, acicular, curved, hyaline, 13 —19-septate, smooth, truncate at the base, apex
acute, with thickened, and darkened hila, + 1 um diameter. (Fig. 3.22)

Specimen examined: on Cynara scolymus L., THAILAND, Chiang Mai Province, Mae-
jam Distric, Mae-hae Royal Project Area, 12 February 2008, Jamjan Meeboon BBH 23674).

Host: Cynara scolymus L. (Asteraceae).

Distribution: China (Jiang & Guo, 2001).

Notes: This specimen is the first record of Cercospora cynarae from Thailand. Its host,

Cynara scolymus, is vegetables originating from southern Europe around the Mediterranean.

Fig. 3.22a-b. Line drawings of Cercospora cynarae on Cynara scolymus.
a. Conidionhores. b. Conidia. Bars: a. b = 50 um.

Cercospora dahliicola M. A. Salam & P. N. Rao, J. Indian Bot. Soc. 36: 424, 1957.
= C. apii s. lat.

Leaf spots 3—5 mm diameter, amphigenous, dark to yellowish, only leaf decoloration on
the host. Caespituli hypophyllous. Stromata 19—21 pm, small, composed of a few globose to
subglobose, brown to blackish-brown cells. Conidiophores 25—102 x 2.5—4 pm, 3—5 in a
loosley and divergent fasciculate, 1 —3-septate, arising from stromata, straight, smooth, brown at
the base, and paler toward the apex, cylindrical, unbranched, not geniculate. Conidiogenous cells
integrated, holoblastic, monoblastic, sympodially proliferating. Conidiogenous loci 2.5—3 pm

diameter, conspicuous, thickened, and darkened. Conidia 46—87 x 2.5—3 um, solitary, acicular,
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straight, hyaline, 7— 10-septate, smooth, truncate at the base, tapering toward a subacute apex,
hila 2—2.5 pum diameter, conspicuous, thickened, and darkened. (Fig. 3.23)

Specimen examined: on Dahlia sp., THAILAND, Chiang Rai Province, Mae Fah Luang,
Mae Jan, Doi Tung Development, 16 August 2008, Jamjan Meeboon (BBH 23587).

Host: Dahlia sp. (Asteraceae).

Distribution: India (Salam & Rao, 1957).

Notes: This specimen is the first record of C. dahliicola from Thailand. Crous & Braun
(2003) assigned this specie‘s as C. apii s. lat. Its host, Dahlia sp., is ornamental plant native to

Mexico, Central America, and Colombia.

Fig. 3.23. Line drawings of conidia, conidiophores, and stromata of Cercospora dahliicola on
Dahlia sp. Bar =50 pm.

Cercospora eupatorii Sacc., Syll. Fung. 4: 449, 1886.

Leaf spots 2—5 mm iﬁ diameter, distinct, amphigenous, brown with indistinct black
margins. Caespituli epiphyllous. Stromata small, composed of a few globose to subglobose,
brown to blackish-brown cells. Conidibphores (15) 37.7 £ 19.7 (118) x (3.5) 4 £ 0.5 (5) um,
loosely and divergent fasciculate, 1 —9-septate, arising from stromata, straight to decumbent,
erect to decumbent, smooth, olivaceous to brown, not branched, subcylindrical, not geniculate.
Conidiogenous cells integrated, terminal to intercalary, holoblastic, monoblastic or polyblastic,
sympodially proliferating. Conidiogenous loci conspicuous, thickened, and darkened. Conidia

(29) 44 £ 16 (215) x (1.5) 3.4 = 0.5 (4) pm, solitary, narrowly obclavate to acicular, 3—12-
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septate, straight to curve, hyaline, smooth, basé subtruncate, with subacute apex, hilum 1.5—3
um diameter, thickened and darkened.

Specimen examined: on Eupatorium odoratum L., THAILAND, Phetchabun Province,
Amphur Lom sak, Nam Nao National Park, 24 November 2004, Chiharu Nakashima and Jamjan
Meeboon (CMU 27925); Chiang Mai Province, Queen Sirikit Botanical Garden, on Eupatorium
adenophorum Spreng., 20 November 2004, Jamjan Meeboon (CMU 27880).

Host: Eupatorium adenophorum Spreng. and E. odoratum L., (Asteraceae).

Distribution: Nepal, USA, and Thailand (Crous & Braun, 2003; Meeboon et al., 2007c¢).

Notes: Eupatorium adenophorum and Eupatorium odoratum are widely known as weeds
native to Mexico, but it is known in many other parts of the world as an introduced species and
often a noxious weed.The first report of Cercospora eupatorii occﬁrs on Eupatorium
~ adenophorum and Eupatorium odoratum in Thailand was done by Meeboon et al. (2007c¢). The
conidiophores of the specimen on E. adenophorum are straight, 2 —8-septate, (117) 139—295
(332) x (2) 3.5—7 pm, with thickened conidiogenous loci. The conidia are pale olivaceous,
obclavate, (14.5—) 22—39 (—51) x 2.5—) 4—5 (—7) um, 2 — 12-septate, and have
conspicuously thickened, darkened and non-protuberant of hila. On the other hand, the specimen
on E. odoratum is characterized by having 1—9-septate conidiophores, 15—118 x 3.5—5 pm,

and 3 — 12-septate conidia, 29—102.5 x 1.5—4 um.

Cercospora gerberae Chupp & Viégas, Bol. Soc. Brasil. Agron. 8: 27, 1945.
= C. apii s. lat.

Leaf spots 15—30 mm diameter, amphigenous, circular or subcircular, pale greenish to
ochraceous at young symptoms, becoming brown to dark brown, with finally grayish to brown at
the centre, surrounded by a dark margin. Caespituli amphigenous. Stromata (20.5) 33.5 + 7.51
(39) pm diameter, well-developed, intraepidermal, composed of a few subglobose, brown to
blackish-brown cells. Conidiophores (36) 88.5 = 30 (163) x (3) 4.5 + 0.6 (6) um, loosely to
densely fasciculate, 1 —3-septate, numerous, arising from stromata, simple, straight, erect to
decumbent, smooth, pale yellow to pale brown, subcylindrical, geniculate to sinuous.
Conidiogenous cells integrated, terminal, polyblastic, sympodially proliferating. Conidiogenous
loci thickened, darkened. Conidia (60) 113.38 + 39.14 (198) x (2) 2.92 + 0.78 (4) um, solitary,

narrowly obclavate to subacicular, straight, hyaline, 5—12-septate, smooth, base obconically

truncate, with subacute apex, hila 2—2.5 pm, thickened and darkened. (Fig. 3.24)
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Specimen examined: on Gerbera jamesonii Adlam, THAILAND, Chiang Rai Province,
Amphur Wiang Pa Pao, 9 March 2005, Jamjan Meeboon (CMU 28219); Chiang Mai Province,
Amphur Muang, Suthep, Chang Khian, 2 August 2008, Jamjan Meeboon (BBH 23690); Chiang
Mai Province, Amphur Mae Jo, Tumbol San Sai, Farming area, 9 August 2008, J amjan Meeboon
(BBH 23702).

Host: Gerbera jamesonii Adlam (Asteraceae).

Distribution: Australia, Bangladesh, Bermuda, Brazil, British Solomon Islands, Brunei,
Cuba, Cambodia, Ghana, Hong Kong, India, Indonesia, Iran, Jamaica, Kenya, Malawi, Malaysia,
Pakistan, Philippines, Puerto Rico, Sierra Leone, Singapore, Taiwan, Tanzania, Thailand,
Uganda, USA and Virgin Islands (Crous & Braun, 2003).

Notes: This specimen is identified as C. gerberae due to its having large (15—30 mm
diam.) and amphienous leaf spot; amphigenous caespituli with well-developed stromata; long
(36—163 x 3—6 um) and loosely fasciculate coniidophores; with long (39— 1 98 x 2—4 pm),
hyaline and acicular conidia. The conidiophores and conidia size and shape of this specimen are
typical of C. apii s. lat. fide Crous and Braun (2003). Gerbera jamesonii is ornamental plant
discovered in Barberton, Mpumalanga Province, South Africa. The first report of Cercospora

gerberae occurs on G. jamesonii in Thailand was carried out by Sontirat et al. (1980).
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Fig. 3.24a-b. Line drawings of Cercospora gerberae on Gerbera jamesonii.
a. Stromata and conidiophores. b. Conidia. Bars: a, b= 50 um.
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Cercospora helianthicola Chupp & Viégas, Bol. Soc. Brasil. Agron. 8: 29, 1945.
= C. apii s. lat.

Leaf spots 2—26 mm diameter, distinct, amphigenous, variable, from minute spot until
large necrosis on the leaves, dar brown with indistinct margins. Caespituli hypophyllous.
Stromata (12) 13.5 + 1.3 (15) pm diameter, intraepidermal, small, composed of a few globose to
subglobose, brown to blackish-brown cells. Conidiophores (79) 147.5 + 35.7 (184) x (3) 4 £ 0.5
(5) pm, 3—6 in a loosely and divergent fasciculate, 2 —4-septate, arising from stromata, straight
to decumbent, erect to decumbent, smooth, pale yellow to pale brown, not branched,
subcylindrical, geniculate to sinuous. Conidiogenous cells integrated, terminal to intercalary,
holoblastic, monoblastic or polyblastic, sympodially proliferating. Conidiogenous loci 1.5—3
um diameter, conspicuous, thickened, and darkened. Conidia (120) 145.5 +39.9 (215) x (3) 3.5
+ 0.4 (4) um, solitary, narrowly obclavate to acicular, 8 —20-septate, straight to curve, hyaline,
smooth, base obconically truncate, with subacute apex, hilum 1.5—3 um diameter, thickened and
darkened. (Fig. 3.25)

Specimen examined: on Helianthus annuus L., THAILAND, Chiang Mai Province,
Suthep-Pui National Park, 30 November 2004, Jamjan Meeboon (CMU 27879); Chiang Mai
Province, Chiang Mai University, Faculty of Agriculture, 14 August 2008, Jamjan Meeboon
(BBH 23610).

Host: Helianthus annuus L. (Asteraceae).

Distribution: Brazil, Cambodia, China, India, Mauritius, Pakistan, Panama, and Thailand
(Crous & Braun, 2003).

Notes: In Thailand, this fungus was firstly reported by Petcharat and
Kanjanamaneesathian (1989). Crous & Braun (2003) noted C. helianthicola as C. apii s. lat. Tts
host, Helianthus annuus, is commonly recognized as ornamentals, foods, and oil crops native to

the Americas.

59



\(‘;\\

» S
e \
ey
=3

e e S

=

e
b e e

AT S ——

B e e e

}_';::'J:;r%}\

-
T

;m:m:N§§
e

o5
B S

m:rLTLi:'_‘u:w:jzf__L—z
SIS T,
_—

R S
R Satte s

==
I

| -

Fig. 3.25a-b. Line drawings of Cercospora helianthicola on Helianthus annuus.
a. Conidia. b. Stromata and conidiophores. Bars: a, b= 50 um.

Cercospora lactucae-sativae Sawada, Report of the Department of Indutry, Government
Research Institute, Formosa 85: 111, 1943.
= Cercospora longispora (Cugini) Trav., Malpighia 17: 217, 1902 (nom.illeg.), homonym
of C. longispora Peck, 1884.
= Cercospora longissima Trav., Malpighia 17: correzione (correction slip) to p. 217,
1903 (nom. illeg.), homonym of C. longissima Cooke and Ellis, 1889.
Cercospora longisima (Cugini) Sacc., Syll. Fung. 18: 607, 1906 (nom.illeg.),

homonym of C. longissima Cooke and Ellis, 1889.
= Cercospora lactucae J. A. Stev., J. Dept. Agric. Puerto Rico 1: 105, 1917 (nom.illeg.),
homonym of C. lactucae Henn., 1902.
= Cercospora lactucae Welles, Phytopathology 13: 289, 1923 (nom.illeg.), homonym of C.

lactucae Henn., 1902.

= Cercospora ixeridis-chinensis Sawada, Rep. Gov. Agric. Res. Inst. Taiwan 86: 171, 1943

(nom. inval.).

= Cercospora lactucae-indicae Sawada, Rep. Gov. Agric. Res. Inst. Taiwan 86: 172, 1943

(nom. inval.).

Leaf spots 2—10 mm diameter, amphigenous, circular or subcircular, brown to dark

brown, with grayish to brown at the centre, surrounded by a dark margin. Caespituli
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amphigenous. Stromata 17—36 pm diameter, intraepidermal, moderately small, composed of
subglobular, and brown to dark brown cells. Conidiophores 47—128 x 3—6.5 um, 3—8 in a
loose fascicles, 1 —4-septate, arising through stomata, straight to decumbent, smooth, brown at
the base, and paler toward the apex, unbranched, cylindrical, strongly geniculate near the apex.
Conidiogenous cells 19—40 x 2—3.5 ym, integrated, terminal, monoblastic or polyblastic,
sympodially proliferating. Conidiogenous loci conspicuous, thickened, and darkened. Conidia 36
—182 x 3—6.5 um, solitary, acicular to narrowly obclavate, straight (occasionally curved),
hyaline, 7 — 13-septate, smooth, obconically truncate at the base, tapering toward a subacute

apex, hila 1.5—3 pm diameter, thickened, and darkened.

Specimen examined: on Lactuca sativa cv. butter head lettuce, THAILAND, Chiang
Mai Province, Amphur Samoeng, Pang Da Royal Project, 7 February 2008, Jamjan Meeboon
(BBH 23572), on L. sativa cv. red leaf lettuce, Jamjan Meeboon (BBH 23573); and L. sativa cv.
green corol, Jamjan Meeboon (BBH 23572), Amphur Sanpatong, Tambol Mae Win, Ban Mae
Sapok, Mae Sapok Royal Project, 8 February 2008, L. sativa cv. red corol, Jamjan Meeboon
(BBH 23569), on L. sativa cv. red oak leaf, Jamjan Meeboon (BBH 23570); on L. sativa cv. ice
berg, Jamjan Meeboon (BBH 23633), on L. sativa cv. lettuce green oak leaf, Jamjan Meeboon
(BBH 23597); on L. sativa cv. lettuce sweet chart, Jamjan Meeboon (BBH 23631).

Host: Lactuca sativa L. (Asteraceae) (Meeboon et al., 2007¢).

Distribution: Worldwide, wherever the host plant is growing or cultivated, including
China, Japan, Korea, Taiwan, and Thailand (Crous & Braun, 2003; Méeboon et al., 2007c¢).

Notes: The first report of this species from Thailand was done by Meeboon et al. (2007c).
This report is the first report of C. lactucae-sativae on Cichorium endivia, and various cultivars
of L. sativa, viz, cv. butter head lettuce, cv. red leaf lettuce, cv. green corol, cv. red corol, cv.

red oak leaf, cv. ice berg, cv. lettuce green oak leaf, and cv. lettuce sweet chart, in Thailand.
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Cercospora nilghirensis Govindu & Thirum., Sydowia 9: 224, 1955.

Leaf spots 2—5 mm diameter, amphigenous, distinct, circular to subcircular, pale to
whitish at the center with dark margin. Caespituli amphigenous. Stromata up to 12 pm diameter,
small, often lacking, intraepidermal, composed of a few globose to subglobose, brown cells.
Conidiophores 88—118 x 4—6 pm, 4—9 in a loose to dense fascicles, 2— 5-septate, arising
from stromata, straight to decumbent, smooth, brown at the base, and paler toward the apex,
unbranched, cylindrical, geniculate, mostly near the apex. Conidiogenous cells integrated,
terminal or intercalary, frequently monoblastic, sometimes polyblastic, sympodially proliferating.
Conidiogenous loci conspicuous, thickened, and darkened. Conidia 80 —96 x 3.5—4 um,
solitary, obclavate, straight, slightly curved, hyaline, 6 — 12-septate, smooth, obconically truncate
at the base, tapering toward a subacute apex, hila 2—2.3 pm diameter, conspicuous, thickened,
and darkened. (Fig. 3.26)

Specimen examined: on Conyza sumatrensis (Retz.) E. Walker, THAILAND, Chiang
Mai Province, Amphur Mae Jam, Mae Hae Royal Project, 12 February 2008, Jamjan Meeboon
(BBH 23775).

Host: Conyza sumatrensis (Retz.) E. Walker (Asteraceae).

Distribution: India (Crous & Braun, 2003).

Notes: This specimen is quite closed to C. nilghirensis Govindu & Thirum. due to
distinct and amphigenous leaf spot, amphigenous caespituli, stromata small to lacking,
unbranched and geniculation of conidiophores near the apex, and conidia frequently obclavate.
In C. bidentis Tharp, the leaf spot is indefinite at the lower surfaces and caespituli epiphyllous.
This is the first record of C. nilghirensis from Thailand. Its host, Conyza sumatrensis, is

weeds/annual herb native to North America but naturalized worldwide.
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Fig. 3.26. Line drawings of conidia and conidiophores of Cercospora nilghirensis on Conyza
sumatrensis. Bar =50 pm.

Cercospora mikaniicola F. Stevens, Trans. Illinois Acad. Sci. 10: 213, 1917.
= Cercospora mikaniae-cordatae J. M. Yen, Rev. Mycol. 30: 183, 1965.

Leaf spots 1 —5 mm diameter, amphigenous, circular or irregular circular, pale brown to
brown, whitish at the centre, surrounded by brown margin. Caespituli amphigenous, but chiefly
hypophyllous. Stromata lacking. Conidiophores (50) 68.7 + 16.3 (108) x (5) 5.7 + 0.8 (7) um_; 3
—8 in a loose fascicles, 1—4-septate, arising through stromata, straight, cylindrical, smooth,
olivaceous to brown, and paler toward the apex, unbranched, cylindrical, geniculate.
Conidiogenous loci conspicuous, thickened, and darkened. Conidia (83) 91.1 + 11 (138) x (7)
7.5 + 0.6 (10) pm, solitary, obclavate, straight or slightly curved, hyaline, 4—8-septate, smooth,

attenuate and truncate at the base, obtuse apex, hila 4—7 pm diameter, thickened, and darkened.

Specimen examined: on Mikania cordata B. L. Rob., THAILAND, Chiang Mai

Province, Doi Suthep-Pui National Park, 31 October 2004, Jamjan Meeboon (CMU 27934).
" Host: Mikania cordata B. L. Rob. (Asteraceae) (Meeboon et al., 2008).

Distribution: American Samoa, Agrentina, Bangladesh, Brazil, Cuba, Colombia, Fiji,
Guadalcanal, Hong Kong, India, Jamaica, Malaysia, Niue, Pakistan, Papua New Guinea, Puerto
Rico, Samoa, Sierra Leone, Singapore, Solomon Islands, Thailand, Tuvalu, USA, Vanuatu
(Crous & Braun, 2003: Meeboon et al., 2008).

Notes: The characters of conidiophores and conidia are typical of C. apii s. lat, but Crous
and Braun (2003) still maintains it as separate species. Thus, further analysis is necessary to

justify the status of this species. Its host, Mikania cordata, is tropical weeds originates from

63



South America. The first report of Cercospora mikaniicola occurs on M. cordata from Thailand

was conducted by Meeboon et al. (2008).

Cercospora tagetis-erectae Thirum. & Govindu (fagetes-erectae), Sydowia 10: 262, 1956
[1957].

Leaf spots 1—4 mm diameter, amphigenous, irregular, brown, grayish white at the centre,
surrounded by brown margin. Caespituli amphigenous, but chiefly hypophyllous. Stromata 30—
55 um in diameter, composed of globose to subglobose, brown to blackish-brown cells.
Conidiophores (30) 58.5 + 19.2 (120) x (2.5) 3.5 + 0.7 (5.5) pm, 2— 5-septate, arising through
stromata, straight, cylindrical, smooth, olivaceous to brown, and paler toward the apex,
unbranched, geniculate. Conidiogenous loci conspicuous, thickened, and darkened. Conidia (50)
92.8 + 30.5 (158) x (2.5) 3.3 + 0.3 (4) um, solitary, acicular, straight or slightly curved, hyaline,
3—13-septate, smooth, attenuate and truncate at the base, acute apex, hila 2—3 pum diameter,
thickened, and darkened.

Specimen examined: on Tagetes erecta L., THAILAND, Chiang Mai Province, Doi
Suthep-Pui National Park, 31 October 2004, Jamjan Meeboon (CMU 27939).

Host: Tagetes erecta L. (Asteraceae) (Meeboon et al., 2008).

Distribution: India and Thailand (Thirumalachar & Govindu, 1956; Meeboon et al.,
2008).

Notes: This species is closed to C. apii s. lat. due to having long res (30— 120 x 2.5—5.5
pm) and sinuous-geniculate conidiophores; with long (50 —158 x 2.5—4 um), hyaline and
acicular conidia. However, Crous and Braun (2003) still placed this species as distinct species
from C. apii s. lat. Thus, further anal}.lsis is necessary to carry out in order to justify the status of
this species. Tagetes erecta is ornamental plant native to Mexico and Central America. The first
report of Cercospora tagetis-erectae occurs on T. erecta in Thailand was carried out by

Meeboon et al. (2008).

Cercospora tridacis-procumbentis Govindu & Thirum., Sydowia 7: 49, 1953.
= C. apii s. lat.
Leaf spots 2—26 mm diameter, distinct, amphigenous, circular, dark brown, grayish-

white at the centre, with indistinct margins. Caespituli hypophyllous. Stromata small, composed
of a few brown cells. Conidiophores (40) 62 + 11.2 (48) x (4) 43 = 0.3 (5) um, divergent

fasciculate, 2—4-septate, arising from stromata, smooth, pale yellow to pale brown, unbranched,
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subcylindrical, geniculate. Conidiogenous cells integrated, terminal to intercalary, holoblastic,
monoblastic or polyblastic, sympodially proliferating. Conidiogenous loci conspicuous,

thickened, and darkened. Conidia (20) 52.2 + 15.2 (77) x (2.5) 3.2+ 0.3 (4) pum, solitary, acicular,

5—15-septate, straight to curve, hyaline, smooth, base obconically truncate, with acute apex,

hilum 2.5—3 pm diameter, thickened and darkened.

Specimen examined: on Tridax procumbens L., THAILAND, Chiang Mai Province,
Chiang Mai University, 31 October 2004, Jamjan Meeboon (CMU 27918).

Host: Tridax procumbens L. (Asteraceae).

Distribution: Australia, Cuba, Ghana, Guinea, India, Kenya, Kiribati, Myanmar, Nauru,
Nigeria, Papua New Guinea, Sierra Leone, Solomon Islands, South Africa, Tanzania, Thailand,
Togo, and Tuvalu (Crous & Braun, 2003).

Notes: In Thailand, C. tridacis-procumbentis was reported by Sontirat et al. (1980).
Crous and Braun (2003) noted C. tridacis-procumbentis as C. apii s. lat. Our observation also
supports the placement of C. tridacis-procumbentis as synonym of C. apii s. lat. due to its having
small stromata, subcylindric and loosely divergent fasciculate of conidiophores (40—48 x 4—5
pm); with hyaline, acicular conidia with acute apex (20—77 x 2.5—4 pm). Its host,.T ridax

procumbens, is weeds native to the tropical Americas, but it has been introduced to tropical,

subtropical, and mild temperate regions worldwide.

Cercospora zinniicola A. Pande, Kavaka 3: 55, 1975.

Leaf spots 1—10 mm diameter, amphigenous, irregular, pale, with dark red margin,
numerous and scattered through the leaf surface. Caespituli amphigenous. Stromata 32.5—46
pum diameter, intraepidermal, well-developed, composed of globose to subglobose, brown to
blackish-brown cells. Conidiophores 54—110 x 2.5—5 um, 9—16 in a densely fasciculate, not
divergent, 3 —6-septate, arising from stromata, smooth, brown at the base, and paler toward the
apex, straight to decumbent, unbranched, cylindrical, geniculate to sinuous, mostly near the apex.
Conidiogenous cells integrated, terminal, holoblastic, mostly polyblastic, sympodially
proliferating. Conidiogenous loci 2—2.5 pm diameter, conspicuous, thickened, and darkened.
Conidia 24.5—153.5 x 2.5—3.5 um, solitary, filiform to narrowly obclavate, straight, hyaline, 7
— 18-septate, smooth, obconically truncate at the base, tapering toward a subacute apex, hila 2—

2.5 um diameter, thickened, and darkened. (Fig. 3.27)
Specimen examined: on Zinnia elegans Jacq., THAILAND, Chiang Rai Province,

Amphur Wiang Pa Pao, Tumbol Wiang Ga Long, 31 July 2007, Jamjan Meeboon (BBH 23563);
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Chiang Mai Province, Mae Rim, Queen Sirikit Botanical Garden, 5 August 2008, Jamjan
Meeboon, (BBH 23731).

Host: Zinnia elegans Jacq. (Asteraceae).

Distribution: India (Crous & Braun, 2003).

Notes: Both of these specimens definitely distinct from C. apii s. lat. due to well-
developed stromata, very densely fasciculate conidiophores, and obclavate conidia with
obconically truncate base. Both of them are also characterized by having amphigenous caespituli.
Both of the specimens having relatively short conidiophores (up to 100 pm long) as well as
conidia, but the conidia spetation of the second specimen is a few (only up to 4-septate). Since
these collections are not C. apii s. lat.; therefore, we assigned them to C. zinniicola due to the
similarity of morphological characteristics, and being recorded from Zinnia elegans. These
specimens are the first record of C. zinniicola from Thailand. Its host, Zinnia elegans, is
ornamentals originally from scrub and dry grassland in an area stretching from the American

Southwest to South America, but primarily Mexico.

Fig. 3.27. Line drawings of conidia, conidiophores, and stromata of Cercospora zinniicola
on Zinnia elegans. Bar =50 pm.

Cercospora zinniae Ellis & G. Martin, J. Mycol. 1: 20, 1885.

= Cercospora atricincta Heald & F. A. Wolf, Mycologia 3: 14, 1911.
= Cercospora zinniae Takah. & Yosh., P1. Protect. Tokyo 7: 17, 1953.
= C. apii s. lat.

66



Leaf spots 15—30 mm diameter, amphigenous, circular or subcircular, at first pale
greenish to ochraceous, later brown to dark brown, finally with grayish to brown centre,
surrounded by a dark margins. Caespituli amphigenous, effuse. Stromata 17—25 pm diameter,
intraepidermal, well-developed, composed of globose to subglobose, brown to blackish-brown
cells. Conidiophores 40— 152 x 3—5.5 pm, 9—13 in a densely fasciculate, often divergent, 1 —
4-septate, arising from stromata, simple, straight, erect to decumbent, smooth, pale yellow to
pale brown, rarely branched, subcylindrical, geniculate to sinuous. Conidiogenous cells
integrated, terminal, holoblastic, polyblastic, sympodially proliferating. Conidiogenous loci
conspicuous, thickened, and darkened. Conmidia 24— 175 x 2—3.5 pm, solitary, narrowly
obclavate to subacicular, straight, hyaline, 4 — 13-septate, smooth, obconically truncate at the

base, with subacute apex, hila 1.5—2.5 pm diameter, thickened and darkened. (Fig. 3.28)

Specimen examined: on Zinnia grandiflora Nutt., THAILAND, Chiang Mai Province,
Amphur Mae Rim, Queen Sirikit Botanical Garden, 5 August 2008, Jamjan Meeboon (BBH
23730).

Host: Zinnia grandiflora Nutt. (Asteraceae).

Distribution: American Samoa, Bangladesh, Bhutan Brazil, Brunei, China, Colombia,
Cook Islands, Cuba, Dominican Republic, El-Salvador, Fiji, Ghana, Guam, Guatemala, Haiti,
Hong Kohg, India, Indonesia, Jamaica, Japan, Korea, Lithuania, Malawi, Malaysia, Mauritius,
Mexico, Micronesia, Myanmar, Nepal, New Caledonia, Nigeria, Pakistan, Panama, Papua New
Guinea, Philippines, Puerto Rico, Samoa, Singapore, Solomon Islands, South Africa, Sudan,
Taiwan, Tanzania, Togo, Tonga, Trinidad and Tobago, Tuvalu, Uganda,. USA, Vunatu,
Venezuela, Virgin Islands, Zambia, and Zimbabwe (Crous & Braun, 2003).

Notes: This specimen is the first record of C. zinniae from Thailand, and Zinnia
grandiflora is reported here as a new host of this fungus. Zinnia grandiflora is ornamentals
originally from scrub and dry grassland in an area stretching from the American Southwest to

South America, but primarily Mexico.
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Fig. 28a-b. Line drawings of Cercospora zinniae on Zinnia grandiflora.
a. Conidia. b. Conidiophores and stromata. Bars a, b =50 um.

Passalora assamensis (S. Chowdhury) U. Braun & Crous, CBS Biodiversity Series 1: 69, 2003.

Cercospora assamensis S. Chowdhury, Lloydia 20: 134, 1957.

= Cercospora eupatorii-odorati J. M. Yen, Bull. Trimest. Soc. Mycol. Fr. 84: 11, 1968.

Mycovellosiella eupatorii-odorati (J. M. Yen) J. M. Yen, Bull. Trimest. Soc. Mycol. Fr.
97:131, 1981.

Phaeoramularia eupatorii-odorati (J. M. Yen) X. J. Liu & Y. L. Guo, Acta Phytopath.
Sinica 12: 7, 1982.

= Mycovellosiella eupatorii-odorati var. asteracearum Bhalla, S. K. Singh, & A. K.

Srivast., Aust. Syst. Bot. 12: 368, 1999.

Leaf spots 4— 15 mm in diameter, amphigenous, subcircular, brown to grayish to brown
at the center, with dark and narrow margins. Caespituli amphigenous. Stromata 24—44 pm
diameter, intraepidermal, well-developed, and composed of globose to subglobose, brown to
blackish-brown cells. Conidiophores 28—53 x 3—5 pm, 7—13 in a loose to moderately dense
fascicles, arising from stromata, 1 —4-septate, erect, straight, smooth, pale brown to brown with

lightly paler at the apex, unbranched, subcylindrical to moderately geniculate-sinuous.

Conidiogenous cells integrated, terminal, holoblastic, monobalstic or ployblastic, sympodially
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proliferating. Conidiogenous loci 1—1.5 pm diameter, conspicuous, thickened, and darkened.
Conidia 13—54 x 2.5—35 um, solitary, obclavate to subcylindrical, straight, subhyaline to light
brown, 3 —7-septate, smooth, obconically truncate at the base, with obtuse apex, hila 1—1.5 um
diameter, conspicuous, slightly thickened, and darkened. (Fig. 3.29)

Specimen examined: on Eupatorium adenophorum Spreng., THAILAND, Chiang Mai
Province, Aumphur Mae Taeng, Tumbol Pa Pae, Bahn Phadeng, Mushroom Research Centre, 12
October 2006, Tkumitsu Araki (CMU 27916); Chiang Mai Province, Nong Hoy Royal Project,
27 July 2007, Jamjan Meeboon (BBH 23647).

Host: on Eupatorium adenophorum Spreng., (Asteraceae) (Meeboon et al., 2007b).

Distribution: China, India, Malaysia, Nepal, New Zealand and Thailand (Crous & Braun,
2003; Meeboon et al., 2007b).

Notes: The first report of this species from Thailand was done by Meeboon et al. (2007D).
Its host, E. adenophorum, is weeds native to Mexico, but it is known in many other parts of the

world as an introduced species and often a noxious weed.
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Fig. 3.29a-b. Line drawings of Passalora assamensis on Eupatorium adenophorum.
a. Conidia. b. Conidiophores and stromata. Bars a, b =150 pm.
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Passalora tithonia (R. E. D. Baker & W. T. Dale) U. Braun & Crous, CBS Biodiversity Serie;s 1:

404 —405, 2003.

= Cercospora tithoniae R. E. D. Baker & Dale, Mycol. Pap. 33: 106, 1951.

= Phaeoramularia tithoniae (R. E. D. Baker & W. T. Dale) Deighton, in Ellis, More
Dematiaceous Hyphomycetes: 319, 1976.

= Cercospora tithoniae Chidd., Mycopathol. Mycol. Appl. 17: 80, 1962. (nom. illeg.)

homonym of C. tithoniae R. E. D. Baker & W. T. Dale, 1951.

= Cercospora tithonicola J. M. Yen (tithonicola) Rev. Mycol. 31: 144, 1966 (nom. nov.).
Leaf spots 1—6 mm diameter, amphigenous, indistinct, subcircular to irregular, black,

only leaf discoloration. Caespituli amphigenous. Stromata 20—67.5 pm diameter, substomatal,

small, composed of globose to subglobose, brown to blackish-brown cells. Conidiophores (52—)

73—97 (—110) x (2.5—) 3—3.5 (—4.5) um, in a dense fascicles, 2—6-septate, arising from

stromata, straight to often incurved, smooth, pale brown, unbranched, slightly geniculate.

Conidiogenous cells integrated, holoblastic, monoblastic, sometimes polyblastic, terminal or

intercalary, sympodial proliferating. Conidiogenous loci thickened and darkened. Conidia (20—)

22.5—56 (—89) x (2.5—) 3—4 (—4.5) um, catenate, obclavate to cylindrical, straight, brown, 1

— 5-septate, smooth, obconically truncate at the base, with obtuse apex, hila 1 —2 pm diameter,
slightly thickened and darkened. (Fig. 3.30)

Specimen examined: on Tithonia diversifolia (Hemsl.) A. Gray, THAILAND, Chiang
Mai Province, Queen Sirikit Botanical Garden, Chiang Mai Province, 20 November 2004,
Chiharu Nakashima and Jamjan Meeboon (CMU 27957), 9 October 2005, Jamjan Meeboon
(CMU 28052); Chiang Mai Province, Amphur Mae Jam, Mae-Hae Royal Project Area, 12
February 2008, Jamjan Meeboon (BBH 23601).

Host: Tithonia diversifolia (Hemsl.) A. Gray (Asteraceae) (Nakashima et al., 2007).

Distribution: Barbados, Cuba, Hong Kong, India, Ivory Coast, Mauritius, Singapore,
Taiwan, Thailand, and Trinidad and Tobago (Crous & Braun, 2003; Nakashima et al., 2007).

Notes: This species was identified as P. tithoniae due to small stromata, straight
conidiophores, and obclavate and catenate conidia. The first record of this species from Thailand
was done by Nakashima et al. (2007). Its host, Tithonia diversifolia, is ornamentals distributed in

tropical and subtropical areas such as Central America, Southeast Asia and Africa.
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Fig. 3.30. Line drawings of Passalora tithonia on Tithonia diversifolia.

Pseudocercospora blumeae-balsamiferae  Goh & W. H. Hsieh, Trans. Mycol. Soc. R. O. C. 2:
128, 1987c.
= Cercospora blumeae-balsamiferae Sawada, Taiwan Agric. Res. Inst. Rept. 86: 166, 1943

(nom. inval.).

Pseudocercospora blumeae-balsamiferae (Sawada) Y. L. Guo & X. J. Liu, Mycosystema
2: 229, 1989 (nom. inval.), homonym of P. blumeae-balsamiferae Goh & W. H. Hsieh,
1987.

Leaf spots 10—20 mm diameter, amphigenous, solitary, scattered on the host surface,
circular to subcircular, brown, with dark brown margin. Caespituli amphigenous. Stromata 17—
42 pm diameter, intraepidermal, well-developed, and composed of globose to subglobose, brown
to dark brown cells. Conidiophores 35—116 x 2.5—4 pm, 13—27, in a very densely fasciculate,
0— 3-septate, arising from stromata, straight to decumbent, smooth, brown at the base, and paler
towards the apex, unbranched, slightly geniculate near the apex. Conidiogenous cells integrated,
terminal, holoblastic, monoblastic, sympodially proliferating. Conidiogenous loci inconspicuous,
unthickened, and not darkened. Conidia 78—102 x 3—4.5 pm, solitary, obclavate, straight to
mildly curved, hyaline to subhyaline, 7—9-septate, smooth, obconically truncate at the base,
with obtuse to subobtuse apex, hila inconspicuous, unthickened, and not darkened. (Fig. 3.31)

Specimen examined: on Blumea balsamifera DC., THAILAND, Chiang Mai Province,
Chiang Mai University, Medicinal Plant Garden, 15 September 2007, Jamjan Meeboon (BBH
23688).

Host: Blumea balsamifera DC. (Asteraceae).
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Distribution: Argentina, Brunei, China, India, yanmar, Philippines, and Taiwan (Crous
& Braun, 2003).
Notes: This specimen is the first record of P. blumeae-balsamiferae from Thailand. Its

host, Blumea balsamifera, is medicinal plant distributed in tropical area especially Asia.

| Fig. 3.31. Line drawings of conidia, conidiophores, and stromata of
Pseudocercospora blumeae-balsamiferae on Blumea balsamifera. Bar =50 pm.

Pseudocercospora cosmicola (A. K. Kar & M. Mandal) Deighton, Trans. Brit. Mycol. Soc. 88:
388, 1987.
= Cercospora cosmicola A. K. Kar & M. Mandal, Trans. Brit. Mycol. Soc. 53: 345, 1969.

Leaf spots 2—10 mm diameter, distinct, amphigenous, circular to irregular, scattered,
brown, with dark brown margins. Caespituli hypophyllous. Stromata 30 —40 pm diameter,
intraepidermal, well-developed, composed of globular to angular, brown to dark brown cells.
Conidiophores 13— 18 x 2—2.5 pm, numerous in a densely fasciculate, 1 —2-septate, not
divergent, arising from stromata, brown, smooth, straight, simple, not geniculate. Conidiogenous
cells integrated, terminal, holoblastic, monoblastic. Conidiogenous loci inconspicuous,
unthickened, not darkened. Conidia 26—93 x 1.5—2.5 pm, solitary, long filiform to slightly
obclavate, 4 —8-septate, straight or slightly curved, smooth, pale olivaceous, truncate at the base,
obtuse apex, hila unthickened and nof darkened. (Fig. 3.32)
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Specimen examined: on Cosmos sulphureus Cav., THAILAND, Chiang Mai Province,
Royal Flora, 27 July 2008, Jamjan Meeboon (BBH 23766).

Host: Cosmos sulphureus Cav. (Asteraceae).

Distribution: India (Deighton, 1987).

Notes: This specimen is the first record of P. cosmicola from Thailand. Cosmos
sulphureus, usually weeds native to Central America, is reported here as a new host of this

fungus.

Fig. 3.32. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora
cosmicola on Cosmos sulphureus. Bar =50 pm.

Family Balsaminaceae

Cercospora balsaminiana J. M. Yen & Lim, Cah. Pacifique 14: 91, 1970.

Leaf spots 3—10 mm diameter, amphigenous, circular to subcircular, brown to dark
brown, with dark margin and pale at the center. Caespituli amphigenous. Stromata 10— 15 pm
diameter, substomatal to intraepidermal, small, composed of a few globose to subglobose, brown
cells. Conidiophores 52—129 x 2—3.5 um, 6—8 in a loose fascicles, 2 —4-septate, arising from
stromata, straight to decumbent, smooth, brown at the base, and paler toward the apex,
unbranched, cylindrical, geniculate, mostly near the apex. Conidiogenous cells integrated,
holoblastic, polyblastic, sometimes monoblastic, sympodially proliferating. Conidiogenous loci 1
—2 um, conspicuous, thickened, and darkened. Conidia 35—73 x 4—35 um, solitary, obclavate
to subacicular, straight, slightly curved, hyaline, 3—11-septate, smooth, obconically truncate at
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the base, with tapering toward a subacute apex, hila, 1—2.3 pm diameter, thickened, and
darkened. (Fig. 3.33)

Specimen examined: on Impatiens walleriana Hook. f., THAILAND, Chiang Mai
Province, Amphur Mueang, Tumbol Sri Pum, Chiang Mai Public Garden, 15 August 2008,
Jamjan Meeboon (BBH 23582).

Host: Impatiens walleriana Hook. f. (Balsaminaceae).

Distribution: Singapore (Yen & Lim, 1980).

Notes: The symptoms, stromata, and conidiophores of ths specimens are much closed to
C. apii s. lat. fide Crous & Braun (2003), but the conidial shapes are obclavate with obconically
truncate at the base which also distinct from C. fukushiana (Chupp, 1954; Yen & Lim, 1980).
Therefore, we decide to assign this specimen to C. balsaminiana. This specimen is the first
record of C. balsaminiana from Thailand. Impatiens walleriana, ornamental plant, native to

castern Africa from Kenya to Mozambique, is reported in this study as a new host of this fungus.

Fig. 3.33. Line drawings of conidia, conidiophores, and stromata of Cercospora
balsaminiana on Impatiens walleriana. Bar =50 pm.

?

Cercospora fukushiana (Matsuura) W. Yamam., J. Soc. Trop. Agric. 6: 601, 1934,
Cercospora fukushiana Matsuura, J. P1. Prot. 14: 699, 1927.
.= Cercospora balsaminae Mend. Philipp. J. Sci. 75: 166, 1941.

= Cercospora balsaminae Kellerm. & Swingle, unknown fide Chupp, 1954.
= C. apii s. lat.
Leaf spots 15—30 mm diameter, amphigenous, circular or subcircular, at first pale

greenish to ochraceous, later brown to dark brown, finally with grayish to brown centre,
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surrounded by a dark margin. Caespituli amphigenous, velvety. Stromata (25) 28.5 + 2.5 (32)
pum diameter, small, composed of globose to subglobse, brown to blackish-brown cells.
Conidiophores (49) 83 + 16.5 (112) x (4) 4.5 £ 0.9 (6.5) um, 6—8 in a loosely to densely
fasciculate, arising from stromata, simple, straight, 1 —4-septate, erect to decumbent, smooth,
subcylindrical, pale yellow to pale brown, rarely branched, geniculate to sinuous. Conidiogenous
cells integrated, terminal, holoblastic, monoblastic or polyblastic, sympodially proliferating.
Conidiogenous loci conspicuous, thickened, darkened. Conidia (60) 86.5 + 18 (120) x (2.5) 3.5+
1 (5) pum, solitary, narrowly obclavate to subacicular, 5— 18-septate, straight, hyaline, smooth,
base truncate to obconically truncate, with subacute apex, hila 1.5—2.5 um diameter, thickened
and darkened. (Fig. 3.34)

Specimen examined: on Impatiens balsamina L., THAILAND, Phetchabun Province,
Nam Nao National Park, 24 November 2004, Jamjan Meeboon (CMU 27917); Chiang Mai
Province, Amphur Samoeng, Pang Da Royal Project, 7 February 2008, Jamjan Meeboon (BBH
23616).

Host: Impatiens balsamina L. (Balsaminaceae) (Meeboon, 2006).

Distribution: Bangladesh, Bhutan Brazil, Brunei, China, Cuba, Estonia, Hong Kong,
India, Indonesia, Iran, Japan, Korea, Lithuania, Korea, India, Indonesia, Malaysia, Mauritius,
Myanmar, Nepal, New Caledonia, Papua New Guinea, Philippines, Sierra Leone, South Africa,
Sudan, Taiwan, Tanzania, Thailand, and USA (Crous & Braun, 2003; Meeboon, 2006).

Notes: In Thailand, C. fukushiana on I balsamina was first reported by Meeboon (2006).
Impatiens balsamina is ornamentals native to southern Asia in India and Myanmar.

Literature: Chupp (1954, p. 78).
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‘Fig. 3.34. Line drawings of Cercospora fukushiana on Impatiens balsamina.

Family Basellaceae

Cercospora basellae-albae R. K. Srivast., S. Narayan & A K. Srivast., Indian Phytopathol. 47:
229, 1994.

Leaf spots 2—8 mm in diameter, amphigenous, subcircular to irregular, pale brown to
dingy grey in the center with reddish brown to purplish brown margin on the upper surface, pale
brown to olivaceous to brown on the lower surface. Caespituli amphigenous. Stromata 13—353
pm in diameter, small, sometimes lacking, irregular, composed of a few globose to subglobose,
dark brown cells. Conidiophores (25—) 31.5 — 60 (—70) x 3—)4 — 5(—6) um, 10—15 in
a divergent fascicles, 1 —4-septate, emerging through stomata openings and the cuticle, light
brown, paler towards the apex, straight to slightly curved, not branched, plainly geniculate near
the apex. Conidiogenous cells integrated, terminal or intercalary, holoblastic, monoblastic or
polyblastic, sympodially proliferating. Conidiogenous loci 2—3 pm, conspicuous, thickened, and
darkened. Conidia (17—) 26 — 52.5 (—93) x 3 —4 (—5) pm, solitary, acicular to obclavate,
hyaline, 6 — 12-septate, non-constricted at the septa, acute to obtuse at the apex, truncate at the
base, hila 1 —3 pm in diameter, conspicuous, thickened, and darkened. (Fig. 3.35)

Specimen examined: on Basella alba L., THAILAND, Chiang Mai Province, Chiang
Mai University, 27 November 2005, Jamjan Meeboon (CMU 28214).

Host: Basella alba L. (Basellaceae) (Meeboon et al., 2007d).
Distribution: India and Thailand (Srivastava et al., 1994; Meeboon et al., 2007d).
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Notes: Cercospora basellae-albae on Basella alba, a well-known vegetable, has been
previously recorded in India. The first report of this species from Thailand was done by
Meeboon et al. (2007d). Crous & Braun (2003) noted that this species is a true Cercospora s. str.,

but close to or identical with C. apii s. lat.
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Fig. 3.35. Line drawings of Cercospora basellae-albae on Basella alba.

Family Bignoniaceae

Pseudocercospora jahnii (Syd.) U. Braun & Crous, CBS Biodeversity Series 1: 230—231, 2003.
= Cercospora jahnii Syd., Ann. Mycol. 28: 214, 1930.

Leaf spots 3—23 mm diameter, distinct, subcircular to circular, scattered, pale to grayish
to brown at the centre, with blackish-brown margins. Caespituli hypophyllous. Stromata 28 —
58.5 pm diameter, intraepidermal, well-developed, composed of globose to subglobose, brown to
dark brown cells. Conidiophores 22—71 x 2—4 pm, 1— 3-septate, numerous in a densely
fasciculate, arising from stromata, light brown to brown, simple, smooth, straight to decumbent,
geniculate at the apex, branched. Conidiogenous cells integrated, terminal, holoblastic,
polyblastic, sympodially proliferating. Conidiogenous loci inconspicuous, unthickened, and not
darkened. Conidia 8.5—91 x 2—2.5 pm, solitary, acicular to obclavate, 5— 10-septate, straight
or slightly curved, smooth, pale olivaceous, catenate, truncate at the base, with subacute apex,
hila unthickened and not darkened. (Fig. 3.36)

Specimen examined: oﬁ Tabebuia sp., THAILAND, Lamphun Province, Amphur Ban
Hong, Tumbol Ban Hong, Farming area, 24 August 2008, Jamjan Meeboon (BBH 23695).
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Host: Tabebuia sp. (Bignoniaceae).

Distribution: Cuba, India, Panama, Puerto Rico, Senegal, Trinidad and Tobago, USA,
Venezuela, and Virgin Islands (Crous & Braun, 2003).

Notes: This specimen is the first record of P. jahnii from Thailand. Its host, Tabebuia sp.,
is ornamentals or timber, distributed from northern Mexico and the Antilles south to northern
Argentina and central Venezuela, including the Caribbean islands of Hispaniola (Dominican

Republic and Haiti) and Cuba.

Fig. 3.36. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora Jjahnii
on Tabebuia sp. Bar = 50 um.

Pseudocercospora oroxyli (A. K. Kar & M. Mandal) Deighton, Trans, Brit. Mycol. Soc. 88: 388,
1987. |
= Cercospora oroxyli A. K. Kar & Mandal, Trans, Brit. Mycol. Soc. 53: 344, 1969.

Leaf spots 5— 13 mm diameter, amphigenous, brown, with indistinct margin, often
appears as a necrosis on the edge of the leaves. Caespituli hypophyllous. Stromata (19.5) 31 £
5.6 (39) pm diameter, intraepidermal, well-developed, composed globose to subglobose, brown
to dark brown cells. Conidiophores (8) 14 + 4.6 (22.5) x (2) 3 £ 0.7 (4) pm, 9— 10 to numerous
in a dense fascicles, not divergent, 1 —2-septate, arising from the stromata, brown, smooth,
simple, straight, slightly geniculate at the apex. Conidiogenous cells integrated, terminal,
holoblastic, mostly monoblastic. Conidiogenous loci inconspicuous, unthickened, and not
darkened. Conidia (23) 79 + 42.2 (149) x (2) 2.5 £ 0.5 (3.5) pm, solitary, acicular to obclavate, 4
— 13-septate, straight or slightly curved, smooth, subhyaline to pale olivaceous, hila unthickened

and not darkened. (Fig. 3.37)
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Specimen examined: on Oroxylum indicum (L.) Benth. ex Kurz, THAILAND, Chiang
Mai Province, Amphur Mae Rim, Tumbol Pa Pae, Mushroom Research Centre, 8 November
2006, Ikumitsu Araki (CMU 27908); Chiang Mai Province, Amphur Hang Dong, Tumbol Num
Phrae, Farming area, 7 August 2008, Jamjan Meeboon (BBH 23590).

Host: Oroxylum indicum (L.) Benth. ex Kurz (Bignoniaceae) (Meeboon et al., 2007b).

Distribution: India, Myanmar, and Thailand (Crous & Braun, 2003; Meeboon et al.,
2007b).

Notes: The first record of P. oroxyli on O. indicum from Thailand was reported by
Meeboon et al. (2007b). Its host, Oroxylum indicum, is widely known as ornamental and
medicinal plants, distributed throughout India and South East Asia.

Fig. 3.37. Line drawings of Pseudocercospora oroxyli on Oroxylum indicum.

Pseudocercospora tecomae-heterophyllae (J. M. Yen) Y. L. Guo & X. J. Liu, Acta Mycol.
Sinica 12: 30, 1993.
= Cercospora tecomae-heterophyllae J. M. Yen, Rev. Mycol. 31: 143, 1996.
= Cercoseptoria tecomae-heterophyllae (J. M. Yen) J. M. Yen, Gard. Bull., Singapore 33:
153, 1980.
Leaf spots 1—2.5 mm diameter, distinct, amphigenous, circular to irregular, pale to
whitish, with brown margins. Caespituli amphigenous. Stromata 40—80 pm diameter, well-
developed, composed of globose t(; subglobose, brown to dark brown cells. Conidiophores (25)

42 + 8.5 (53) x (3) 3.6 + 0.4 (4.5) pm, numerous in a dense fascicles, 1 —3-septate, arising from
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the stromata, straight to flexuous, smooth, brown, simple, not branched, slighly geniculate at the
apex. Conidiogenous cells integrated, terminal, holoblastic, mostly monoblastic, sympodially
proliferating. Conidiogenous loci inconspicuous, unthickened, not darkened. Conidia (36) 55.2 £
12.2 (72) x (2) 2.5+ 0.1 (2.5) pm, solitary, filiform to acicular 3 —6-septate, straight or slightly
curved, smooth, pale olivaceous, attenuate and truncate at the base, with subacute to obtuse apex,
hila unthickened and not darkened.

Specimen examined: on Tecoma stans (L.) Kunth, THAILAND, Chiang Mai Province,
Suthep-Pui National Park, 21 November 2004, Chiharu Nakashima and Jamjan Meeboon (CMU
27961). '

Host: Tecoma stans (L.) Kunth (Bignoniaceae) (Nakashima et al., 2007).

Distribution: China, India, Singapore, and Thailand (Crous & Braun, 2003; Nakashima
et al., 2007).

Notes: Nakashima et al. (2007) were the first of reporting this species from Thailand. Its
host, Tecoma stans, is ornamental plant native to South and Central America, north to Mexico

and the southwestern United States.
Family Brassicaceae

Cercospora brassicicola Henn., Bot. Jahrb. Syst. 37: 166, 1906.
= Cercospora brassicae-campestris Rangel, Arq. Mus. Nac., Rio de Janeiro 18: 163, 1917.
= Cercosporina brassicae-campestris (Rangel) Sacc., Syll. Fung. 25: 899, 1931.
= Cercospora brassicae-juncea Sawada (brassicae-yunciae), Special Publ. Coll. Agric.
Natl. Taiwan Univ. 8: 212, 1959 (nom. nud.).
= Cercospora bloxami auct. sensu E. Young, Mycologia 8: 43, 1916.
Leaf spots 2— 15 mm diameter, amphigenous, irregular, brown to dark brown, pale at the
center, with dark margin, and limited by vein of the leaf. Caespituli amphigenous. Stromata 12.5
—19.5 pm diameter, substomatal to intraepidermal, small, composed of a few globose to
subglobose, brown cells. Conidiophores 24.5—64 x 3.5—5 pm, 6—11 in a loose -to dense
fascicules, 1 —3-septate, arising from stromata, straight to decumbent, smooth, unbranched,
cylindrical, geniculate near the apex, brown at the base, and paler toward the apex.
Conidiogenous cells integrated, terminal or intercalary, polyblastic, sympodially proliferating.

Conidiogenous loci 2.5—5 pm diameter, conspicuous, thickened, and darkened. Conidia 54—

103.5 x 2.5—5 um, solitary, obclavate to subacicular, straight, slightly curved, hyaline, 7—16-
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septate, smooth, obconically truncate at the base, tapering toward a subacute apex, hila 2.5—4.5
pum diameter, thickened and darkened. (Fig. 3.38)

Specimen examined: on Brassica pekinensis Skeels, THAILAND, Faculty of
Agriculture, Chiang Mai University, Chiang Mai Province, 31 October 2004, Jamjan Meeboon
(CMU 27891), on leaves of B. campestris L., 15 October 2004, Jamjan Meeboon (CMU 27887),
on leaves of B. rapa L., 9 November 2005, Jamjan Meeboon (CMU 27905); Chiang Mai
Province, Suthep-Pui National Park, on leaves of B. juncea (L.) Czem., 21 November 2004,
Chiharu Nakashima and Jamjan Meeboon (CMU 27901); Chiang Rai Province, Amphur Wiang
Pa Pao, on leaves of B. oleracea L., 19 October 2005, Jamjan Meeboon (CMU 28218); Chiang
Mai Province, Amphur Mae Rim, Nong Hoi Royal Project, on leaves of Raphanus sativus L., 12
September 2007, Jamjan Meeboon (BBH 23639), on leaves of Cichorium endivia L., 6 June
2007, Jamjan Meeboon (JMC 29).

Host: Brassica pekinensis Skeels, B. campestris L., B. juncea (L.) Czern., B. oleracea L.,
Raphanus sativus L. (Brassicaceae) and Cichorium endivia L. (Asteraceae)

Distribution: Worldwide, including Angola, Armenia, Australia, Belarus, Brazil, China,
Colombia, Cuba, Dominican Republic, Estonia, Great Britain, India, Indonesia, Jamaica, Japan,
Kazakhstan, Kenya, Korea, Latvia, Lithuania, Malaysia, Malawi, Mauritius, Myanmar, Nigeria,
Niue, Papua, New Guinea, Peru, Philippines, Puerto Rico, Russia, Sierra Leone, South Africa,
Solomon Islands, Somalia, Sri Lanka, Sudan, Taiwan, Tanzania, Thailand, Togo, Trinidad and
Tobago, Togo, Uganda, Ukraine and USA (Crous & Braun, 2003).

Notes: Brassica pekinensis, B. campestris, B. juncea, B. oleracea, Cichorium endivia,
and Raphanus sativus are common crops worldwide. Reports of C. brassicicola on plant genus
Brassica from Thailand were published by Puckdeedindan (1966), and Petcharat and
Kanjanamaneesathian (1989). In this study, R. sativus is reported as a new host of C.

brassicicola.
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Fig. 3.38. Line drawings of Cercospora brassicicola on Raphanus sativus. Bars = 50 um.

Family Buddlejaceae

Pseudocercospora buddleiae (W. Yamam.) Goh & W. H. Hsieh, Trans. Mycol. Soc. R.O.C. 2:
114, 1987b.

= Cercospora buddleiae W. Yamam., Trans. Nat. Hist. Soc. Formosa 26: 279, 1936.

= Pseudocercospora buddleiae (Yamam.)‘X. J. Liu & Y. L. Guo, Mycosystema 2: 230,

1989 (comb. superfl.).

Leaf spots 3—7 mm diameter, distinct, amphigenous, angular to irregular, vein-limited,
yellowish-brown to brown, with dark margins, 1 —4 mm diameter, brown, with indistinct
margins. Caespituli hypophyllous. Stromata small, composed of few brown cells. Conidiophores
(40) 82.7 £ 22.2 (130) x (4.4) 82.7 +22.2 (0.5) pm, loosely fascicles, 2—8-septate, straight to
abruptly curved, smooth, olivaceous to brown, simple, branched, slighly geniculate at the apex.
Conidiogenous cells integrated, terminal, holoblastic, mostly monoblastic, sympodially
proliferating. Conidiogenous loci inconspicuous, unthickened, not darkened. Conidia (25) 54.8 +
13 (80) x (3.5) 4 £ 0.4 (5) um, solitary, obclavate, 3—7-septate, straight or slightly curved,
smooth, pale olivaceous, obconically truncate at the base, with subobtuse apex, hila unthickened
and not darkened.

Specimen examined: on Buddleja asiatica Lour., THAILAND, Phetchabun Province,
Amphur Lo Sak, Num Nao National Park, 24 November 2004, Chiharu Nakashima and Jamjan
Meeboon (CMU 27951).
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Host: Buddleja asiatica Lour. (Buddlejaceae) (Nakashima et al., 2007).

Distribution: China, India, Japan, Philippines, Taiwan, and Thailand (Crous & Braun,
2003; Nakashima et al., 2007).

Notes: The first report of this species in Thailand was done by Nakashima et al. (2007).

Its host, Buddleja asiatica, is ornamentals distributed from tropical to warm areas worldwide.
Family Caricaceae

Asperisporium caricae (Speg.) Maubl. Lavoura 16: 207, 1913.

= Cercospora caricae Speg., Anal. Soc. cient. argent. 16: 168, 1883.

= Fusicladium caricae (Speg.) Sacc., Atti Congr. Bot. Palermo: 58, 1902.

= Pucciniopsis caricae (Speg.) Hohn. Seaver, Mycologia 16: 10, 1924; New York Acad.
Sci. Ann. 3: 104, 1926. |

= Sphaerella caricae Maubl., Bull. Soc. Mycol. Fr. 29: 358, 1913.

Teleo.: ?2Mycosphaerella caricae Syd. & P. Syd., Ann. Mycol. 11: 403, 1913.

= Mycosphaerella caricae (Maubl.) Hansf., Proc. Linn. Soc. London 153: 22, 1941.
(nom. illeg., Art. 53.1), homonym of M. caricae Syd. & P. Syd., 1913.

Sporodochia hypophyllous, dark blackish-brown to black. Mycelium immersed. Stromata
well-developed (54) 99 + 393 (191) pm diameter. Conidiophores macronematous,
mononematous, closely packed together forming sporodochia, unbranched, straight or flexuous,
brown, (21) 34.3 + 7.6 (45.5) x (4.5) 5.5 £ 0.6 (7) pm. Conidiogenous cells polyblastic,
integrated, terminal, sympodial, cylindrical, scars prominent. Conidia solitary, ellipsoidal,
pyriform, 0—2-septate, pale brown, verrucose, (10) 15.5 = 2.8 (20.5) x (6.5) 8.9 £ 11 (1 1.5) pm.
(Fig. 3. 39)

Specimen examined: on Carica papaya L., THAILAND, Chiang Mai Province, Mae
Tang, Pa Pae, 5 March 2009, Jamjan Meeboon (JM103).

Host: Carica papaya L. (Caricaceae).

Distribution: Argentina, Australia, Bermuda, Bolivia, Brazil, Chile, China, Colombia,
Costa Rica, Cuba, Dominican Republ., Ecuador, El-Salvador, Ethiopia, Gabon,Ghana,
Guatemala, Guatemala, Haiti, Honduras, India, Indonesia, Jamaica, Japan, Kenya, Malawi,
Mexico, Mozambique, Nicaragua, Panama, Paraguay, Peru, Philippines, Puerto Rico, Solomon
Islands, South Africa, Sri Lanka, St. Croix, St. Thomas, Taiwan, Thailand, Trinidad and Tobago,
USA (FL, TX), Venezuela, Virgin Islands, Zimbabwe (Crous & Braun, 2003; Meeboon et al.,
2007b).
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Notes: The fungus was first described from Paraguay under the name Cercospora
caricae Speg. (Pollack 1987; Saccardo 1892). It has been known from most nations of the
Americas, namely the United States, Bermuda, Cuba, Costa Rica, Dominica, Jamaica, Nicaragua,
Panama, Puerto Rico, Trinidad, Brazil, Columbia, Paraguay, and Venezuela (Cardin 1915;
Ciferri 1961; Dennis 1970; Ellis 1971; Ellis & Holliday 1972; Farr et al. 1989; Kraisel 1971;
Litzenberger and Stevenson 1957; Saccardo 1895, 1902a,b, 1906; Seaver & Chardon 1926;
Stevens 1927; Uphof 1925). Since 1977, when Liu first recorded this papaya disease from
Taiwan in Asia, it was recorded widely from other Southeast Asian countries, such as India,
Indonesia, Philippines, Sri Lanka, and Taiwan (Adikaram & Wijepala 1995; Bilgrami et al.
1991; Huang 1987; Ilag 1991; Kobayashi 1994; Kobayashi & de Guzman 1986a,b, 1988;
Tangonan & Quebral 1994; Tsai 1991; Ullasa et al. 1978). The disease caused by A. caricae was
also recorded from Oceania, such as Hawaii and Solomon Islands (Mckenzie and Jackson 1986;
Ogata and Heu 2001). In Japan, the disease was first found in 1992 on one tree in the southern
part of Amami Oshima Island (Kobayashi et al. 1998a, 2001). The disease spread to the central
to north part of the island in 1998. The first report of Asperisporium caricae from Thailand was
done by Meeboon et al. (2007b) on Carica papaya which is common crops native to the tropics

of the Americas.
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Fig. 3. 39. Line drawings of Asperisporium caricae on Carica papaya. Bars = 50 um.

Cercospora papayae Hansf., Proc. Linn. Soc. London 155: 58, 1943.
= Cercospora papayae Chupp & Viégas, Arq. Mus. Nac. Rio de Janeiro 8: 42, 1945.
= Cercospora mamaonis Viégas & Chupp, Monograph of Cercospora: 107, 1954.
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Pseudocercospora mamaonis (Viégas & Chupp) Tak. Kobay. & Tokash., Ann. Phytopath.
Soc. Japan 61: 51, 1995.
= C. apii s. lat.

Leaf spots 2—5 mm in diameter, amphigenous, scattered to confluent, distinct, circular to
subcircular, pale brown, centre greyish, with dark brown margins. Caespitui/i amphigenous.
Stromata 12—34 pm in diameter, small, often rudimentary to poorly developed, intraepidermal,
composed of a few sub-globular to irregular, brown cells. Conidiophores 46—202 x 3—5.5 um,
very variable in length, 4—13 in a divergent fascicles, 1 —9-septate, emerging from stromata
through the cuticle, pale olivaceous to brown or sometimes paler towards the apex, smooth,
straight to slightly curved, mostly strong geniculate. Conidiogenous cells integrated, terminal,
sympodially proliferating. Conidiogenous loci 2.5—3.5 pm diameter, conspicuous, thickened,
and darkened. Conidia 81 —201 x 3—4 pm, solitary, acicular, straight to mildly curved, hyaline,
14—36-septate, smooth, obconically truncate at the base, tapering toward a subacute apex, hila,

1—2.5 pm diameter, thickened and darkened. (Fig. 3.40)

‘Specimen examined: on Carica papaya L., THAILAND, Chiang Mai Province, Amphur
Sarapee, 12 September 2007, Jamjan Meeboon (BBH 23650).

Host: Carica papaya L. (Caricaceae).

Distribution: Barbados, Brazil, Cambodia, China, Cuba, Guatemala, India, Indonesia,
Malawi, Mauritius, Myanmar, Nepal, Pakistan, Panama, Papua New Guinea, Philippines,
Seychelles, Somalia, Sudan, Togo, Tonga, Uganda, USA, Venezuela, and Zimbabwe (Crous &
Braun, 2003).

Notes: This specimen is the first report of C. papayae from Thailand.

Fig. 3. 39. Fig. 3.40. Line drawings of conidia, conidiophores, and stromata of Cercospora
nanavae (C. anii s. lat.) on Carica nanava. Bar = 50 um.
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Cercospora sp.

Leaf spots 2—5 mm in diameter, amphigenous, scattered to confluent, distinct, circular to
subcircular, pale brown to tan, centre greyish brown to greyish white, with dark brown margins.
Caespituli amphigenous. Stromata 15—40 pm in diameter, small, composed of globose to
subglobose, brown cells. Conidiophores 38—165 x 3—5 um, very variable in length, 5—25 ina
dense and sometimes divergent fascicles, 1 — 5-septate, emerging from stromata, straight to
slightly curved, subcylindrical, pale olivaceous to brown or sometimes paler towards the apex,
thick walled, sometimes branched, strong geniculate. Conidiogenous cells integrated, terminal,
holoblastic, polyblastic, sympodially proliferating. Conidiogenous loci 2—2.5 pm diameter,
conspicuous, thickened, and darkened. Conidia 31—74 x 2—3.5 um, solitary, obclavate, straight
to mildly curved, hyaline, 3 — 6-septate, smooth, obconically truncate at the base, tapering
toward a subacute apex, hila 1 —2.5 um diameter, thickened and darkened. (Fig. 3.41)

Specimen examined: on Carica papaya L., THAILAND, Chiang Mai Province, Amphur
Samoeng, Pang Da Royal Project, 7 February 2008, Jamjan Meeboon (BBH 23732).

Host: Carica papaya L. (Caricaceae).

Distribution: Thailand.

Notes: This specimen is distincts from the plurivorous C. apii s. lat. by having branched
conidiophores, and obclavate conidia with obconically truncate at the base (hila 1—2.5 um
diameter). This specimen also differs from Cercospora caricae-papayae P. K. Rajak and S. P.
Gautam in having conidiophores branched, shorter conidia (31 —74 x 2—3.5 um vs 80—330 x
3.5—6 pm of C. caricae-papayae), and being found on leaf spots (C. caricae-papayae found on

petioles). Therefore, further examination is necessary in order to determine this specimen.
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Fig. 3.41. Line drawings of conidia, conidiophores, and stromata of Cercospora sp. on Carica
papaya. Bar = 50 pm. '

Family Caprifoliaceae

Pseudocercospora sp.

Leaf spots 3—7 mm diameter, distinct, amphigenous, circular to irregular, pale to whitish,
with dark margins, scattered, sometimes forming necrosis at the edge of the leaves, 8 —18 mm
diameter, brown, with indistinct margins. Caespituli amphigenous. Stromata 17 — 22 pm
diameter, intraepidermal, small to well-developed, composed of globose to subglobose, brown to
dark brown cells. Conidiophores 10—16 x 2.5—3.5 pm, numerous in a dense fascicles, 1 —2-
septate, arising from the stromata, straight to decumbent, smooth, brown, simple, not branched,
slighly geniculate at the apex. Conidiogenous cells integrated, terminal, holoblastic, mostly
monoblastic, sympodially proliferating. Conidiogenous loci inconspicuous, unthickened, not
darkened. Conidia 24—61 x 3—3.5 um, solitary, filiform-acicular to obclavate, 5—10-septate,
straight or slightly curved, smooth, pale olivaceous, truncate at the base, with subacute to obtuse
apex, hila unthickened and not darkened. (Fig. 3.42)

Specimen examined: on Sambucus simpsonii Rehder, THAILAND, Chiang Mai
Province, Amphur Muang, Chiang Mai Main Stadium, 24 August 2008, Jamjan Meeboon (BBH
23717).

Host: Sambucus simpsonii Rehder (Caprifoliaceae).

Distribution: Thailand

Notes: On plant genus Sambucus (Caprifoliaceae), Pseudocercospora ebulicola (M.

Yamam.) Deighton has been recorded from Taiwan. However, this specimen is distincts from P.
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ebulicola by having distinct symptoms, amphigenous caespituli, smal to well-developed stromata,
shorter and not branched conidiophores (10—16 x 2.5—3.5 um vs 40—150 x 4—5.5 um of P.

ebulicola), and shorter (24—61 x 3—3.5 um vs 50—125 x 4—5.5 pm of P. ebulicola) and
solitary conidia with truncate base.

Five other Pseudocercospora from family Caprifoliaceae, viz, P. diervillae (Ellis &
Everh.) U. Braun, P. varia (Peck) J. K. Bai & Y. Cheng, P. viburni-cylindrici (F. L. Tai) U.
Braun, P. viburnigena (U. Braun & Crous), and P. weigeliae (Ellis. & Everh.) Deighton, have
been reporded in having amphigenous caespituli. However, this specimen differs with P.
diervillae and P. weigeliae in having shorter conidiophores and conidia. This specimen is also
distincts from P. viburni-cylindrici and P. viburnigena by having not branched conidiophores
and shorter conidia. Morphologically, P. varia is the most closely related species due to the
similarity in the sizes of condiophores and conidia, but this specimen differs with P. varia in
having very short conidiophores, and solitary and pale olivaceous conidia with truncate base.
Because of the distinctiveness of this specime with other similar taxa; therefore, futher
investigation using molecular phylogenetic analysis is necessary in order to clarify this specimen.
Its host, Sambucus simpsonii that native in temperate to subtropical regions, is reported here as

a new host of genus Pseudocercospora.

Fig. 3.42. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora sp.
on Sambucus simpsonii. Bars = 50 pm.
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Family Chenopodiaceae

Cercospora beticola Sacc., Nuovo Giorn. Bot. Ital. 8: 189, 1876.

Cercosporina beticola (Sacc.) K. Nakata, T. Nakajima & K. Katimoto, Rep. Agric. Korea
6, 1915.

= Fusisporium betae Desm., Ann. Sci. Net., Bot., 2 Ser., 19: 434, 1843.

= Fusarium betae (Desm.) Sacc., Michelia 2: 132, 1880.

= PionNotes betae (Desm.) Sacc., Syll. Fung. 4: 726, 1886.

= Cercospora betae (A. B. Frank) Sacc., Syll. Fung. 10: 637, 1892.

= Cercospora longissimd Cooke & Ellis, Grevillea 17: 65, 1889.

= Cercospora flagelliformis Ellis & Halst., New Jersey Agric. Coll. Exp. Sta., Annual Rep.

11: 355, 1890.
= Cercospora anthelmintica G. F. Atk., J. Elisha Mitchell Sci. Soc. 8: 48, 1892.
= Cercospora spinaciae Oudem., Ned. Kruidk. Arch. III, 2: 324, 1900.
= Cercospora chenopodiicola Bres., Hedwigia 39: 328, 1900.
= Cercosporina spinaciicola Sacc., Nuovo Giorn. Bot. Ital., N. S., 22: 73, 1915.
= Cercospora beticola var. poonensis Chidd., Sydowia 13: 153, 1959

(nom. inval.).
= C. apii s. lat.

Leaf spots 2—6 mm in diameter, amphigenous, distinct, circular to subcircular, brown,
grey at the center, with dark brown margins. Caespituli amphigenous, chiefly epiphyllous.
Stromata small, lacking to poorly developed, composed of a few globose to subglobose, dark
brown cells. Conidiophores (22) 69.8 + 21.2 (100) x(3) 3.8 + 0.5 (5) pm, fasciculate, pale brown,
paler towards the apex, 1 —4-septate, straight to slightly curved, geniculate, not branched.
Conidiogenous cells integrated, terminal, holoblastic, polyblastic, sympodially proliferating.
Conidiogenous loci 2.5—3.5 um diameter, conspicuous, thickened, and darkened. Conidia very
variable in length, (40) 144.2 + 88.6 (300) x (2.5) 3.9 £ 0.6 (4.5) um, solitary, acicular to
obclavate, straight to mildly curved, hyaline, 4 —27-septate, smooth, subtruncate at the base,
obtuse to subacute at the apex, hila 2.5—3.5 um diameter, hila thickened and darkened.

Specimen examined: on Beta vulgaris L., THAILAND, Chiang Mai Province, Amphur
Sansai, Mae Jo University, 19 August 2005, Jamjan Meeboon (CMU 28208); Chiang Mai
Province, Doi Suthep-Pui National Pérk, on leaves of Spinacia oleracea L., 10 Oct 2005, Jamjan

Meeboon (CMU 27931).
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Host: Beta vulgaris L. and Spinacia oleracea L. (Chenopodiaceae) (Meeboon et al.,

2007d, 2008).

Distribution: Worldwide where sugar beet and chard are cultivated, including China,
Japan Korea, and Thailand (Crous & Braun, 2003; Meeboon et al., 2007d, 2008).

Notes: The first report of Cercospora beticola from Thailand was done by Meeboon et al.
(2007d) on Beta vulgaris, and on Spinacea oleracea (2008). Beta vulgaris is crops originated
from Mediterranean, the Atlantic coast of Europe, the Near East, and India; meanwhile, Spinacia

oleracea is crops native to central and southwestern Asia.

Family Combretaceae

Pseudocercospora quisqualidis (Narain & B. S. Mehrotra) Z. D. Jing & P. K. Chi, J. S. China
Agr. Univ. 15: 19, 1994, and Fungal diseases of cultivated medicinal plants in Guangdong
Province: 100, 1994.

= Cercospora quisqualidis Narain & B. S. Mehrotra, Sydowia 24: 327, 1971.

Leaf spots 8—20 mm diameter, amphigenous, distinct, appear as necrosis at the edge and
tip of the leaves, pale, and blackish to dark brown, with brown margin. Caespituli amphigenous.
Stromata 18 —81 pm diameter, intraepidermal, well-developed, and composed of globose to
subglobose, brown to blackish-brown cells. Conidiophores 11 —23.5 x 1.5—2 pm, densely
fasciculate, 0 — 1-septate, arising from stromata, straight to decumbent, smooth, pale brown,
paler toward the apex, unbranched, slightly geniculate. Conidiogenous cells integrated, terminal,
holoblastic, mostly monoblastic, sympodially proliferating. Conidiogenous loci inconspicuous,
unthickened, and not darkened. Conidia 31—62.5 x 1.5—2 um, obclavate, tapering to the apex,
base truncate, straight, subhyaline, 3 —7-septate, hila indistinct, unthickened, and not darkened.
(Fig. 3.43)

Specimen examined: on Quisqualis indica L., THAILAND, Chiang Mai Province,
Amphur Muang, Tumbol Mae Hea, Royal Flora, 13 February 2008, Jamjan Meeboon (BBH
23743).

Host: Quisqualis indica L. (Combretaceae).

Distribution: China and India (Crous & Braun, 2003).

Notes: Quisqualis indica is ornamentals found in Asia.This specimen is the first report of

P. quisqualidis occurs on Q. indica in Thailand.
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Fig. 3.43. Line drawings of conidia, conidiophores, and stroma of Pseudocercospora
quisqualidis on Quisqualis indica. Bar = 50 pm.

Family Convolvulaceae

Cercospora ipomoeae G. Winter, Hedwigia 26: 34, 1887.
= Cercospora dichondrae Katsuki, Ann. Phytopathol. Soc. Japan 20: 72, 1955.
= C. apii s. lat.

Leaf spots 15—30 mm diameter, amphigenous, circular or subcircular, at first pale
greenish to ochraceous, later brown to dark brown, finally with grayish to brown centre,
surrounded by a dark margin. Colonies amphigenous, ochre yellow, velvety. Stromata (24) 31 +
5.3 (40) pm diameter, intraepidermal, well-developed, subglobose, brown to blackish-brown.
Conidiophores (13.5) 59 £ 29.1 (134) x (3) 3.95 + 0.75 (5) pm, in a loosely to densely
fasciculate, 2 — 3-septate, numerous, arising from stromata, simple, straight, erect to decumbent,
smooth, pale yellow to pale brown, rarely branched, subcylindrical, geniculate to sinuous.
Conidiogenous cells integrated, terminal, holoblastic, monoblastic or polyblastic, sympodially
proliferating. Conidiogenous loci 2—3 pm diameter, conspicuous, thickened, darkened. Conidia
(44.5) 78.5 + 31.8 (143) x (3) 3.1 £ 0.2 (3.5) um, solitary, narrowly obclavate to acicular conidia
truncate, hila 2.0—2.5 pm diameter, hila thickened and darkened. (Fig. 3.44)

Specimen examined: on Ipomoea aquatica Forssk. and Ipomoea nil (L.) Roth,
THAILAND, Chiang Rai Province, Amphur Wiang Pa Pao, 9 March 2005, Jamjan Meeboon
(CMU 28220 and CMU 28221); Chiang Mai Province, Amphur Pa Pae, Bahn Phadeng,
Mushroom Research Centre, on Argyreia henryi Craib, 10 November 2006, Ikumitsu Araki
(CMU 27911); Chiang Mai Province, Chiang Mai University, Faculty of Agriculture, [pomoea
obscura (L.) Ker Gawl., 21 August 2008, Jamjan Meeboon (BBH 23558).
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Host: Ipomoea aquatica Forssk., Ipomoea nil (L.) Roth, Argyreia henryi Craib and
Ipomoea obscura (L.) Ker Gawl. (Convolvulaceae) (Meeboon et al., 2007c).

Distribution: Worldwide, including American Samoa, Antigua and Barbuda, Argentina,
Australia, Barbados, Brazil, Brunei, China, Cook Islands, Costa Rica, Cuba, Fiji, Guam, Hong
Kong, India, Indonesia, Italy, Ivory Coast, Jamaida, Japan, Kenya, Kiribati, Korea, Malaysia,
Marshall Islands, Mauritius, Myanmar, New Caledonia, New Zealand, Pakistan, Panama, Papua
New Guinea, Puerto Rico, Samoa, Sierra Leone, Solomon Island, Sudan, Venezuala, Taiwan,
Tanzania, Thailand, USA, and Vanuatu (Crous & Braun, 2003; Meeboon et al., 2007c).

Notes: The first report of C. ipomoeae on Argyreia henryi from Thailand was done by
Meeboon et al. (2007c). Crous & Braun (2003) assigned this species to C. apii s.lat. Argyreia
henryi is ornamentals mainly in tropical Asia. In addition, Jpomoea nil and Ipomoea obscura are

vegetables native to most of the tropical world and it has been introduced widely.

Fig. 3.44. Line drawings of Cercospora ipomoeae on Ipomoea obscura. a. Stroma and
conidiophores. b. Conidia. Bar = 50 pm.

Cercospora operculinae Mendoza, Phiipp. J. Sci. 75: 174, 1941.
= Cercospora operculinicola Kamal, in herb. (IMI 367133).
= C. apii s. lat.

Leaf spots 1—6 mm diameter, amphigenous, distinct, circular to subcircular, brown, with
black margin. Caespituli amphigenous. Stromata 7 — 55 pm diameter, substomatal, small,
composed 6f a few globose to subglobose, brown cells. Conidiophores 64—127.5 x 3—35 pm, 2
—7 in a loose fascicles, 2—8-septate, arising from stromata, straight, unbranched, cylindrical,

smooth, brown at the base, and paler toward the apex, plainly geniculate. Conidiogenous cells
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integrated, holoblastic, polyblastic, rarely monoblastic, terminal, sympodially proliferating.

Conidiogenous loci 1—2 pm diameter, conspicuous, thickened, and darkened. Conidia 22.5—96
x 3—3.5 um, solitary, acicular, sometimes obclavate, straight, hyaline, 6 —9-septate, smooth,

truncate at the base, tapering toward a subacute apex, hila 1 —2.3 pm diameter, conspicuous,
thickened, and darkened. (Fig. 3.45)

Specimen examined: on Operculina turpethum (L.) Silva Manso, THAILAND, Chiang
Mai Province, Amphur Mae Taeng, 6 February 2008, Jamjan Meeboon (BBH 23768). -

Host: Operculina turpethum (L.) Silva Manso (Convolvulaceae).

Distribution: India, Papua New Guinea, and Philippines (Crous & Braun, 2003).

Notes: This specimen is the first report of C. operculinae from Thailand. Crous & Braun
(2003) assigned this species to C. apii s.lat. Its host, Operculina turpethum, is ornamentals

distributed in tropics or warm areas.-

Fig. 3.45. Line drawings of conidia, conidiophores, and stromata of Cercospora operculinae
on Operculina turpethum. Bars = 50 pm.

Family Cucurbitaceae

Cercospora citrullina Cooke Grevillea 12: 31, 1883.
= Cercospora cucurbitae Ellis & Everh., J. Mycol. 4: 3, 1883.
= Cercospora sechii J. A. Stev., Puerto Rico Agric. exp. Sta. Rep. 1917—1918: 137, 1919.
= Cercospora momordicae McRae, Ann. Cryptog. Exot. 2: 267, 1929.
= Cercospora trichosanthis McRae, Ann. Cryptig. Exot. 2: 270, 1929.
= Cercospora luffae Hara, Diseases of cultivated plants: 228, 1928.
= Cercospora chardoniana Chupp, Monogr. Univ. Puerto Rico, B, 2: 245, 1934.
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= Cercospora momordicae Mend., Philipp. J. Sci. 75: 173, 1941. (nom. illeg.), homonym of

C. momordicae McRae, 1929.
= Cercospora momordicae Sawada, Rep. Gov. Agric. Res. Inst. Taiwan 86: 173, 1943,

(nom. inval.), homonym of C. momordicae McRae, 1929.
= C. apii s. lat.

Leaf spots 5—25 mm diameter, amphigenous, irregular, greyish brown, with dark brown
margin. Caespituli amphigenous. Stromata 14—30 pm diameter, substomatal, small, composed
of a few globose to subglobose, brown to dark brown cells. Conidiophores 52—106.5 x 2.5—5
pum, 6—11 in a loosely fasciculate, 2—5-septate, arising from stromata, straight, smooth, brown
at the base, and paler toward the apex, unbranched, cylindrical, not geniculate. Conidiogenous
cells integrated, holoblastic, monoblastic, terminal, sympodially proliferating. Conidiogenous
loci 1.5—2.5 pm diameter, refractive, conspicuous, thickened, and darkened. Conidia 63 —296.5
x 2.5—4.5 um, solitary, acicular, straight, hyaline, 8 —26-septate, smooth, truncate at the base,
tapering toward a subacute apex, hila 1.5—2 pm diameter, conspicuous, thickened, and darkened.
(Fig. 3.46, 3.47, 3.48, 3.49)

Specimen examined: on Sechium edule (Jacq.) Sw., THAILAND, Chiang Rai Province,
Amphur Wiang Pa Pao, 19 December 2005, Jamjan Meeboon (CMU 28215); Chiang Mai
Province, Faculty of Chiang Mai University, Multiple Cropping Centre, 1 August 2008, Jamjan
Meeboon (BBH 23721), on leaves of Coccinia grandis (L.) Voigt, 19 January 2005, Jamjan
Meeboon (CMU 27903); 12 June 2007, Jamjan Meeboon (BBH 23652); Chiang Rai Province,
A.Wiang Pa Pao, T. Wiang Ga Long, Mool1, Bahn Tung Ruang Tong, on leaves of Cucumis
sativus L., 30 July 2007, Jamjan Meeboon (BBH 23623); Chiang Mai Province, Amphur Hang
Dong, Tumbol Num Phrae, Farming area, on leaves of Lagenaria siceraria (Molina) Standl., 7
August 2008, Jamjan Meeboon (BBH 23591); Chiang Mai Province, Sansai, Mae Fag, on leaves
of Momordica charantia L., 3 August 2008, Jamjan Meeboon (BBH 23754); Chiang Mai
Province, Mae Jo University, Farming area, on leaves of Citrullus vulgaris Schrad., 9 August
2008, Jamjan Meeboon (BBH 23703).

Host: Coccinia grandis (L.) Voigt Sechium edule (Jacq.) Sw., Momordica charantia L.,
Cucumis sativus L., Citrullus vulgaris Schrad., Lagenaria siceraria (Molina) Standl.
(Cucurbitatceae).

Distribution: Wordwide, where the host plants are cultivated or growing, including
American Samoa, Argentina, Austria, Banggladesh, Barbados, Belize, Bolivia, Brazil, Brunei,

Bulgaria, Cambodia, Canada, Chile, China, Cook Island, Costa Rica, Cuba, Czech Republ.,
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Denmark, Dominican Republic, El-Salvador, Ethiopia, Fiji, French Polynesia, Gabon, Georgia,
Germany, Ghana, Great Britain, Greece, Guam, Hong Kong, India, Indonesia, Iran, Iraq, Ireland,
Israel, Israel, Italy, Jamaica, Japan, Kenya, Korea, Laos, Malawi, Malaysia, Mauritius, Mexico,
Morocco, Myanmar, Nepal, Netherlands, New Caledonia, New Zealand, Nicaragua, Nigeria,
Norway, Pakistan, Panama, Papua New Guinea, Peru, Philippines, Pitcairn Island, Poland,
Puerto Rico, Romania, Russia, Samoa, Saudi Arabia, Solomon Islands, Somalia, South Africa,
Sri Lanka, Sweden, Switzerland, Sudan, Taiwan, Tanzania, Thailand, Togo, Tonga, Trinidad and
Tobago, Uganda, Ukraine, U.K, USA, Vanuatu, Venezuela, Virgin Islands, Zambia and
Zimbabwe (Crous & Braun, 2003).

Notes: Sechium edule is reported here as a new host of C. citrullina. Cercospora
citrullina was previously reported from Thailand by Petcharat and Kanjanamaneesathian (1989),
and Meeboon et al. (2007b) on Coccinia grandis. Crous & Braun (2003) considered this species
as C. apii s. lat. Citrullus vulgaris, Coccinia grandis, Cucumis sativus, Momordica charantia,

and Sechium edule are common crops/vegetables in tropical and warm areas.

Al

Fig. 3.46. Line drawings of Cercospora citrullina on Citrullus vulgaris. Bar = 50 pm.
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Fig. 3.48a-b. Line drawings of Cercospora citrullina on Cucumis sativus.
a. Condia. b. Conidiophores and stromata. Bars: a, b =50 pm.
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Fig. 3.47. Line drawings of Cercospora citrullina on Momordica charanthia. Bar = 50 pm.
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Fig. 3.49. Line drawings of Cercospora citrullina on Sechium edule. Bars = 50 um.

Cercospora cocciniae Munjal, Lall, & Chona, Indian Phytopathol. 12: 86, 1959.

Leaf spots 1—5 mm diameter, amphigenous, scattered to confluent, distinct, circular to
subcircular, pale to pale brown, greyish brown to greyish white at the center, with distinct,
yellowish-brown to dark brown margins. Caespituli epiphyllous, rarely amphigenous. Stromata
18—29.5 um diameter, small, sometimes rudimentary to poorly developed, composed of a few
subglobular to irregular, brown to dark brown cells. Conidiophores 18 —108.5 x 3—5.5 pm,
very variable in length, 4—15 in a divergent fascicles, 1 —9-septate, arising from stromata

through the cuticle, pale olivaceous to brown, sometimes paler at the apex, straight to slightly

curved, strongly geniculate. Conidiogenous cells integrated, terminal, holoblastic, mostly
polyblastic, sympodially proliferating. Conidiogenous loci 1.5—2.5 pm diameter, conspicuous,
thickened, and darkened. Conidia 41—102 x 2.5—35 pm, solitary, mostly obclavate-cylindric,
sometimes acicular, straight to mildly curved, hyaline, 5—10-septate, very variable in length, |
smooth, obconically truncate at the base, tapering toward a subacute apex, hila 1.5—2.5 pm

diameter, thickened, and darkened. (Fig. 3.50)

Specimen examined: on Coccinia grandis (L.) Voigt, THAILAND, Chiang Mai
Province, Chiang Mai University, Faculty of Agriculture, 29 February 2008, Jamjan Meeboon
(BBH 23564).

Host: Coccinia grandis (L.) Voigt (Cucurbitaceae).

Distribution: Brunei, India, and Pakistan (Crous & Braun, 2003).
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Notes: This species is typical of C. cocciniae as having obclavate conidia. This specimen
is the first record of C. cocciniae from Thailand, and Coccinia grandis is reported here as a new
host of this fungus.

£
é 3

Fig. 3.50. Line drawings of conidia, conidiophores, and stromata of Cercospora cocciniae
on Coccinia grandis. Bars = 50 pm.

Cercospora cucurbitacea Ellis & B. T. Galloway, U. S. D. A. Dept. Bull. 1366: 40, 1926 (nom.
nud.).

Leaf spots 3—7 mm diameter, amphigenous, circular, pale brown, with raised grey-
brown margins. Caespituli amphigenous.‘ Stromata small, less than 20 pm, diameter, composed
of a few subglobular brown cells. Conidiophores (40) 70.1 + 18.5 (106) x (3) 3.7+ 0.5 (5.5) pm,
4—16 in a divergent fascicles, 2 — 6-septate, arising from stromata through the cuticle, pale
olivaceous to brown, sometimes paler at the apex, straight to slightly curved, strongly geniculate.
Conidiogenous cells integrated, terminal, holoblastic, mostly polyblastic, sympodially
proliferating. Conidiogenous loci conspicuous, thickened, and darkened. Conidia (30) 96.2 +
46.8 (175) x (3) 3.6 = 0.7 (5) um, solitary, mostly obclavate-cylindric, sometimes acicular,
straight to mildly curved, hyaline, 2—16-septate, smooth, subtruncate to truncate at the base,

obtuse to subobtuse at the apex, hila 2—2.5 um diameter, thickened, and darkened.
Specimen examined: on Cucurbita moschata (Duchesne) Poir., THAILAND, Chiang
Mai Province, Chiang Mai University, Faculty of Agriculture, 19 January 2005, Jamjan
Meeboon (CMU 28216). |
Host: Cucurbita moschata (Duchesne) Poir. (Cucurbitaceae) (Meeboon et al., 2007d).
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Distribution: USA, Zimbabwe, and Thailand (Crous & Braun, 2003; Meeboon et al.,
2007d).
Notes: Cucurbita moschata, a crop widely cultivated in south and central America and

Asia, was reported being as a host of Cercospora cucurbitaceae by Meeboon et al. (2007d).
Family Dioscoreaceae
Passalora dioscoreae (Ellis & G. Martin) U. Braun & Crous, CBS Biodiversity Series 1: 162,

2003.
= Cercospora dioscoreae Ellis & G. Martin, Amer. Naturalist 16: 1003, 1882.

Phaeoramularia dioscoreae (Ellis & G. Martin) Deighton, More Dematiaceous
Hyphomycetes: 319, 1976.

= Cercospora nubilosa Ellis & Everh., J. Mycol. 4: 115, 1888.

= Cercospora tokoroi Togashi, Bulletin Imper. Coll. Agfic. and Forest. Morioka, Japan 22:

46, 1936.

Leaf spots 5—20 mm diameter, amphigenous, irregular, dark brown, limited by vein of a
leaf. Caespituli amphigenous. Stromata 28.5—42 pum diameter, small, substomatal, composed of
a few, globose to subglobose, brown cells. Conidiophores 17—50 x 2.5—3.5 um, densely
fasciculate, 1 —3-septate, arising from stromata, straight, unbranched, cylindrical, smooth, brown
at the base, and paler toward the apex, non-geniculate. Conidiogénous cells integrated, terminal,
holoblastic, monoblastic, sympodially proliferating. Conidiogenous loci 2—2.5 pm diameter,
conspicuous, thickened, and darkened. Conidia 37—105.5 x 2.5—4.5 um, obclavate, straight,
subhyaline, 2 — 8-septate, truncate at the base, and tapering abruptly near the basal end, hila 1—2
um diameter, conspicuous, and thickened. (Fig. 3.51)

Spécimen examined: on Dioscorea glabra Roxb, THAILAND, Chiang Mai Province,
Amphur Sanpatong, Tambol Mae Win, Bahn Mae Sapok, Mae Sapok Royal Project, 8 February
2008, Jamjan Meeboon (BBH 23682).

Host: Dioscorea glabra Roxb (Dioscoreaceae).

Distribution: Brazil Canada, China, Cuba, India, Indonesia, Italy, Japan, Panama,
Philippines, Sri lanka, Taiwan, Togo, Trinidad and Tobago, Uganda, and USA (Crous & Braun,
2003).

Notes: This specimen is the first record of P. dioscoreae on from Thailand, and

Dioscorea glabra is also reported here as a new host to the pathogen.
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Fig. 3.51. Line drawings of conidia, conidiophores, and stromata of Passalora dioscoreae on
Dioscorea glabra. Bars = 50 pm.

Pseudocercospora carbonacea (L. E. Miles) N. Pons & B. Sutton, Mycol. Pap. 160: 26, 1988.
= Cercospora carbonacea L. E. Miles, Trans. Illinois Acad. Sci. 10: 255, 1917.

Leaf spots 2—19 mm in diameter, amphigenous, on the surface scattered to confluent,
distinct, angular, dark brown, without definite margins. Caespituli hypophyllous. Stromata 38.5
—93.5 pm in diameter, substomatal, well-developed, composed of globose to subglobose, dark
brown-walled cells. Conidiophores (70—) 78.5—93.5 (—102) x 3—4 pm, numerous, in a rich
and densely fasciculate, arising from the upper part of stromata, emerging through stomata or
erumpent through the cuticle, 1— 3-septate, subcylindrical, brown, slightly geniculation at the
apex. Conidiogenous cells integrated, terminal, holoblastic, monoblastic. Conidiogenous loci
inconspicuous, unthickened, and not darkened. Conidia (45.5—) 72.5—103 (—125) x 4—4 (—
5) pm, solitary, cylindric-obclavate, straight to mildly curved, hyaline to subhyaline, smooth, 4
— 12-septate, subtruncate or obconically truncate at the base, with obtuse apex, hila
inconspicuous, unthickened, and not darkened. (Fig. 3.52)

Specimen examined: on Dioscorea glabra Roxb. var. glabra, THAILAND, Chiang Mai
Province, Queen Sirikit Botanical Garden, 20 November 2004, Chiharu Nakashima and Jamjan
Meeboon (CMU 27958); Chiang Mai Province, Amphur Mae Taeng, Tumbol. Pa Pae, Bahn
Phadeng, Mushroom Research Centre, Dioscorea bulbifera L., 8 November 2006, Ikumitsu
Araki (CMU 27909).

Host Dioscorea glabra Roxb. var. glabra and Dioscorea bulbifera L. (Dioscoreaceae)

(Nakashima et al., 2007).
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Distribution: Barbados, Brabados, Brazil, Canada, Cuba, Dominican Republic, Ethiopia,
French Antilles, Ghana, Grenada, Guinea, Haiti, India, Indonesia, Jamaica, Myanmar, Nigeria,
Panama, Puerto Rico, Sierra Leone, Saint Lucia, Saint Vincent and the Grenadines, Tanzania,
Thailand, Togo, Trinidad, Tobago, Venezuela, Virgin Islands (Crous & Braun, 2003; Nakashima
et al., 2007).

Notes: Nakashima ef al. (2007) were the first of reporting this species from Thailand. Its
hosts, Dioscorea glabra var. glabra and Dioscorea bulbifera, are vegetables native to south east

Asia.

Fig. 3.52. Line drawings of Pseudocercospora carbonacea on Dioscorea glabra.
a. Stroma and conidiophores. b. Conidia. Bars = 50 pm.

Pseudocercospora contraria (Syd. & P. Syd.) Deighton, Mycol. Pap. 140: 30, 1976.
= Cercospora contraria Syd. & P. Syd., Ann. Mus. Congo, Bot., Ser. V, 3: 21, 1909.
Cercospora wildemanii Syd. & P. Syd., Ann. Mus. Congo, Bot., Ser. V, 3: 21, 1909.

Leaf spots 2—9 in diameter, distinct, amphigenous, circular to subcircular, scattered,
brown, greyish at the centre, with dark margin. Caespituli hypophyllous. Stromata (24.5) 37.5 +
11.9 (57.5) um diameter, substomatal, well-developed, composed of globose to subglobose,
brown to dark brown cells. Conidiophores (18) 34.5 £ 11.6 (54) x (3) 4 £ 0.7 (5) um, numerous
in a dense fascicles, 1 —2-septate, brown, simple, smooth, straight, slightly geniculate at the apex.
Conidiogenous cells integrated, terminal, holoblastic, monoblastic or polyblastic, sympodially
proliferating. Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia (37)

57.5 + 13.9 (80) x (3) 3.5 £ 0.5 (4.5) um, solitary, long obclavate, 3—7-septate, straight or
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slightly curved, smooth, pale olivaceous, truncate at the base, with subacute apex, hila
unthickened and not darkened. (Fig. 3.53)

Specimen examined: on Dioscorea alata L., THAILAND, Chiang Mai Province, Doi
Suthep-Pui National Park, 28 November 2005, Jamjan Meeboon (CMU 27943); Chiang Mai
Province, Suthep-Pui National Park, on leaves of Dioscorea glabra Roxb., 25 July 2008, Jamjan
Meeboon (BBH 23771).

Host: Dioscorea alata L. and Dioscorea glabra Roxb. (Dioscoreaceae) (Meeboon et al.,
2008).

Distribution: Brazil, Cameroon, China, Congo, Ghana, Guinea, India, Indonesia, Japan,
Java, Korea, Nigeria, Sierra Leone, Sudan, Tanzania, Thailand, Togo, and Uganda (Crous &
Braun, 2003; Meeboon et al., 2008).

Notes: This species was firstly reported from Thailand by Meeboon et al. (2008). Its host,

Dioscorea alata, is common vegetables native to Southeast Asia.

i
i
Fig. 3.53. Line drawings of Pseudocercospora contraria on Dioscorea glabra.
Bars = 50 pm.

Family Dracaenaceae

Pseudocercospora sp.

Leaf spots 8—18 mm diameter, amphigenous, distinct, irregular, scattered, vbrown, with
reddish brown margins. Caespituli hypophyllous. Stromata 13 —25 um diameter, intraepidermal,
small to well-developed, composed of globose to subglobose, brown to dark brown cells,
mycelium internal and external. Conidiophores 27—18.6 x 2—2.5 pm, numerous in a densely
fasciculate, 1 —3-septate, arising from the upper part of stromata as well as external mycelium,

pale olivaceous to brown, simple, straight, smooth, slightly geniculate at the apex.
Conidiogenous cells integrated, terminal, holoblastic, monoblastic or polyblastic, sympodially
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proliferating. Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia 57—
139.5 x 1—2 um, solitary, long filiform, 8 —10-septate, straight or slightly curved, smooth, pale

olivaceous, truncate at the base, with obtuse apex, hila unthickened and not darkened. (Fig.
3.54)

Fig. 3.54a-b. Line drawings of Pseudocercospora sp. on Dracaena sanderiana.
a. Condia. b. Conidiophores, stroma, and external mycelium. Bars: a, b =50 um.

Specimen examined: on Dracaena sanderiana Sander ex Mast.,, THAILAND, Chiang
Mai Province, Amphur Muang, RAMA IX Garden, 26 August 2008, Jamjan Meeboon (BBH
23760).

Host: Dracaena sanderiana Sander ex Mast. (Dracaenaceae).

Distribution: Thailand.

Notes: Dracaena sanderiana is ornamentals native to Cameroon in tropical west Africa.
This specimen is a new host species and also host family to the genus Pseudocercospora.
Another cercosporoid fungus on family Dracaenaceae is Stenella dracaenae U. Braun and Crous
(Crous & Braun, 2003). Molecular phylogentic investigation is needed in order to determine this

specimen.
Family Ebenaceae

Pseudocercospora diospyri-erianthae Sawada ex Goh & W. H. Hsieh, Trans. Mycol. Soc. R. O.
C.2:90, 1987a.
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Cercospora diospyri-erianthae Sawada, Report of the Department of Indutry,

Government Research Institute, Formosa 85: 103, 1943.

Leaf spots 2 — 11 mm diameter, solitary, amphigenous, subcircular to irregular,
sometimes rectangular, pale olivaceous, with very dark and thick margin. Caespituli
amphigenous, abundance at the upper surface. Stromata 16—53 pm diameter, well-developed,
substomatal, composed of globose to subglobose, brown to dark brown cells. Conidiophores 13
—62 x 2.5—4 um, densely fasciculate, 2—3-septate, arising from stromata, straight, branched,
slightly geniculate, smooth, brown, and paler towards the apex. Conidiogenous cells integrated,
terminal, holoblastic, mostly monoblastic, sympodially proliferating. Conidiogenous loci
inconspicuous, unthickened, and not darkened. Conidia 21 —54 x 2—3.5 um, solitary, obclavate
to cylindrical, straight to mildly curved, hyaline to subhyaline, 1 —7-septate, smooth, obconically
truncate at the base, with obtuse to subobtuse apex, hila inconspicuous, unthickened, apd not
darkened. (Fig. 3.55)

Specimen examined: on Diospyros kaki Thunb., THAILAND, Chiang Mai Province,
Amphur Sanpatong, Tambol Mae Win, Bahn Mae Sapok, Mae Sapok Royal Project, 8 February
2008, Jamjan Meeboon (BBH 23746).

Host: on Diospyros kaki Thunb. (Ebenaceae).

Distribution: China and Taiwan (Crous & Braun, 2003).

Notes: This specimen is very similar to Pseudocercospora diospyri-erianthae in leaf
spot characteristics and branched conidiophores. This is the first report of P. diospyri-erianthae
from Thailand, and D. kaki is reported here as a new host of this fungus. Diospyros kaki is a
timber plant, majority are native to the tropics, with only a few species extending into temperate

regions.
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Fig. 3.55. Line drawings of conidia, conidiophores, and stroma of Pseudocercospora
diospyri-erianthae on Diospyros kaki. Bar = 50 pm.

Family Elaeagnaceée

Cercospora elaeagni Heald & F. A. Wolf, Mycologia 3: 16, 1911.
= Cercospora elaeagni (Head & F. A. Wolf) Sacc., Syll. Fung. 25: 901, 1931.

Leaf spots 2—5 mm diameter, amphigenous, circular, grey with dark brown margins.
Caespituli amphigenous. Stromata small, composed of a few subglobular brown cells.
Conidiophores (42) 68.2 + 16.7 (105) x (3) 3.6 + 2.7 (4) um, pale olivaceous to brown, straight
to slightly curved, abruptly geniculate. Conidiogenous loci conspicuous, thickened, and darkened.
Conidia (30) 87.2 + 40.2 (150) x (2.5) 3.2 + 0.3 (4) um, solitary, acicular, straight to mildly
curved, hyaline, indistinctly multiseptate, smooth, truncate at the base, acute at the apex, hila 2—
2.5 um diameter, thickened, and darkened. (Fig. 3.56)

Specimen examined: on Elaeagnus conferta Roxb., THAILAND, Chiang Rai Province,
Amphur Wiang Pa Pao, 11 November 2005, Jamjan Meeboon (CMU 28210).

Host: Elaeagnus conferta Roxb. (Elaeagnaceae) (Meeboon et al., 2007d).

Distribution: The first report of C. elaeagni on E. latifolia from Thailand was done by
Meeboon et al. (2007d). Its host, Elaeagnus conferta, is ornamentals which are mainly native to
temperate and subtropical regions of Asia.

Notes: The first report of C. elaeagni on E. latifolia from Thailand was done by
Meeboon et al. (2007d). Its host, Elacagnus conferta, is ornamentals which are mainly native to

temperate and subtropical regions of Asia.
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Family Elaeocarpaceae

Pseudocercospora sp.

Leaf spots 7— 16 mm diameter, distinct, amphigenous, circular, angular to irregular,
sometimes limited by vein, scattered, pale to grayish, with reddish brown margin. Caespituli
hypophyllous. Stromata 23 — 30 pum diameter, intraepidermal, small to well-developed,
composed of globular to angular, brown to dark brown cells. Conidiophores 13.5—19 x 2—3.5
um, numerous in a dense fascicles, 1 —2-septate, not divergent to slightly divergent, arising from
the stromata, pale olivaceous to brown, smooth, simple, straight, not branched, sometimes
slightly geniculate at the apex. Conidiogenous cells integrated, terminal, holoblastic, mostly
monoblastic. Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia 45—
79.5 x 2—3 um, solitary, filiform to subacicular, 5—10-septate, straight or slightly curved,
smooth, pale olivaceous, base truncate, with subacute to obtuse apex, hila unthickened and not
darkened. (Fig. 3.57)

Specimen examined: on Elaeocarpus grandiflorus J. E. Smith., THAILAND, Chiang
Mai Province, Suthep-Pui National Park, 25 July 2008, Jamjan Meeboon (BBH 23772).

Host: Elaeocarpus grandiflorus J. E. Smith. (Elacocarpaceae).

Distribution: Thailand.

Notes: Pseudocercospora aristoteliae is the only cercosporoid fungi recorded from plant
family Elaeocarpaceae. However, this specimen is distincts from P. aristoteliae by having
hypophyllous caespituli, very short conidiophores (13.5—19 x 2—3.5 pm vs 10—40 x 4—35
um) in a densely fasciculate, and filiform conidia with truncate at the basal end. Further
examination using molecular phylogenetic analysis is necessary in order to clarify this specimen.
Elaeocarpus grandiflorus is reported here as a new host of genus Pseudocercospora. In addition,
E. grandiflorus is a wild plant or ornamentals, distributed from Madagascar in the west through
India, Southeast Asia, Malaysia, southern China, and Japan, through Australia to New Zealand,

Fiji, and Hawaii in the east.
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Fig. 3.57. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora sp. on
Elaeocarpus grandiflorus. Bar = 50.

Family Euphorbiaceae

Cercospora acalyphae Peck, Rep. (Annual) New York State Mus. Nat. Hist. 34: 48, 1881.
= Cercospora acalypharum Tharp, Mycologia 9: 106, 1917.
= Cercosporina acalypharum (Tharp) Sacc., Syll. Fung. 25: 902, 1931.

Leaf spots 15— 30 mm diameter, amphigenous, circular or subcircular, symptoms at first
pale greenish to ochraceous when young, later brown to dark brown, finally with grayish to
brown at the centre, surrounded by a dark margin. Colonies amphigenous, ochre yellow, velvety.
Stromata (25) 39 + 8.2 (47) um diameter, intraepidermal, well-developed, composed of globose
to subglobose, brown to blackish-brown cells, Conidiophores (48.5) 63.5 + 8.6 (83.5) x (4) 5 +
0.5 (6) um, 2—8 in a loosely fasciculate, 1 —3-septate, arising from stromata, simple, straight,
erect to decumbent, smooth, pale yellow to pale brown, rarely branched, subcylindrical,
geniculate to sinuous. Conidiogenous cells integrated, terminal, holoblastic, mostly monoblastic,
sometimes polyblastic, sympodially proliferating. Conidiogenous loci 2.5—3.5 pm diameter,
conspicuous, thickened, darkened. Conidia (44) 165.5 + 74.62 (256) x (1.5) 2.56 + 0.56 (3) um,
solitary, narrowly obclavate to subacicular, straight, hyaline, 4 — 18-septate, smooth, base
obconically truncate, with subacute apex, hila 2—3 pum diameter, thickened and darkened. (Fig.
358)

Specimen examined: on Acalypha wilkesiana Mull. Arg., THAILAND, Phetchabun
Province, Amphur Nam Nao National Park, 24 November 2004, Chiharu Nakashima and Jamjan
Meeboon (CMU 27898); Chiang Mai Province, A. Mae Jo, Sansai, Farming area, 31 July 2008,
Jamjan Meeboon (BBH 23694). .

Host: Acalypha wilkesiana Mull. Arg. (Euphorbiaceae) (Meeboon et al., 2007c).
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Distribution: Brazil, China, Cuba, India, Jamaica, Japan, Solomon Islands, Thailand,
USA, and Venezuela (Crous & Braun, 2003; Meeboon et al., 2007c¢).

Notes: Meeboon et al. (2007¢c) were the first of reporting this species from Thailand. Its
host, Acalypha wilkesiana, is ornamentals distributed from southern United States to Uruguay

and northern Argentina.

i

Fig. 3.58. Line drawings of Cercospora acalyphae on Acalypha wilkesiana. Bar = 50 pum.

Cercospora codiaei Gonz. Frag. & Cif., Boln de la Real Soc. Espaii. Hist. Nat., Madrid 26: 199,
1926.
= C. apii s. lat.

Leaf spots 2— 15 mm diameter, amphigenous, subcircular, solitary, pale brown, with
reddish brown margin. Caespituli amphigenous. Stromata 38 — 44 pm diameter, small,
substomatal, composed of a few globose, dark brown cells. Conidiophores 56—213 x 4—5.5 pm,
5—16 _in a loose fascicles, 4—7-septate, arising from stromata, straight, smooth, brown at the
base, and paler toward the apex, unbranched, cylindrical, slightly geniculate. Conidiogenous
cells integrated, holoblastic, polyblastic, sometimes monoblastic, terminal, sympodially

proliferating. Conidiogenous loci 2—3 pm diameter, conspicuous, thickened, and darkened.
Conidia 29—160 x 3—4.5 pm, solitary, acicular, rarely obclavate, straight, hyaline, 3 —10-
septate, smooth, truncate at the base, with tapering toward a subacute apex, hila 1.5—2 um

diameter, conspicuous, thickened, and darkened. (Fig. 3.59)
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Specimen examined: on Codiaeum variegatum (L.) A. Juss., THAILAND, Chiang Mai
Province, Amphur Muang, Tumbol Suthep, Suthep-Pui National Park, Medicinal Plant Garden,
25 July 2008, Jamjan Meeboon (BBH 23666).

Host: Codiaeum variegatum (L.) A. Juss. (Euphorbiaceae).

Distribution: Cuba, Dominican Republic, and Nigeria (Crous & Braun, 2003).

Notes: This is the first record of Cercospora codiaei and from Thailand, and Codiaeum
variegatum is reported here as a new host of this fungus. Codiaeum variegatum is ornamentals,

occurs naturally in southern Asia, Indonesia and other Eastern Pacific islands.

Fig. 3.59a-b. Line drawings of conidia, conidiophores, and stromata of Cercospora codiaei
on Codiaeum variegatum. Bars: a, b =50 pm.

Cercospora jatrophigena U. Braun, Fungal Diversity 8: 51, 2001.

Leaf spots amphigenous, irregular, large, 4—16 mm diameter, brown, grayish to brown,
margin indefinite or with a narrow dark border. Caespituli hypophyllous, thin, subeffuse to dense,
very dense colonies. Stromata lacking or small, 10—40 pm diameter, brown, substomatal to
intraepidermal. Conidiophores in small to moderately large fascicles, divergent, arising from
internal hyphae or stromata, through stomata or erumpent, erect, straight, stiff to flexuous,
neither sinuous nor conspicuously geniculate, unbranched, (125.5) 208.2 + 72.8 (400) x (4) 4.5 =
0.5 (5) um, pluriseptate throughout, olivaceous to medium brown throughout or tips paler,
smooth; conidiogenous cells integrated, terminal or intercalary, conidiogenous loci thickened
and darkened, 2.5 _—4 um diameter. Conidia solitary, acicular-filiform, (93) 171.2 £ 65.7 (322) x
(3) 3.7 £ 0.7 (5) um, pluriseptate, distance between septa 5—15 um, hyaline, smooth, apex
subacute, base truncate or subtruncate, hila 2—3.5 um diam., thickened and darkened.

Specimen examined: on Jatropha curcas L., THAILAND, Chiang Mai Province, Doi
Suthep-Pui National Park, 3 November 2005, Jamjan Meeboon (CMU 27933).
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Host: Jatropha curcas L. (Euphorbiaceae) (Meeboon et al., 2007c¢).

Distribution: India and Thailand (Crous & Braun, 2003; Meeboon et al., 2007c¢).

Notes: Cercospora jatrophigena was firstly reported from Thailand by Meeboon et al.
(2007c¢). Cercospora jatrophigena differs from C. jatrophicola in having distinct leaf spots, very
long, non-geniculate conidiophores and much longer acicular-filiform conidia. The features of
the lesion and the size of the conidiophores and conidia also discriminate this species from C.
apii s. lat. Its host, Jatropha curcas, is ornamentals, originating in Central America, whereas it
has been spread to other tropical and subtropical countries as well and is mainly grown in Asia

and in Africa.

Cercospora phyllanthicola S. A. Khan & Kamal, Indian Phytopathol. 15: 296, 1962 [1963].
= C. apii s. lat.

Leaf spots 2—5 mm diameter, amphigenous, irregular, brown to dark brown, pale at the
center, with dark margin, and limited by vein of the leaf. Caespituli amphigenous. Stromata 15
— 32 um diameter, small, substomatal to intraepidermal, composed of a few globose to
subglobose, dark brown cells. Conidiophores (36—) 42—59 (—66) x (3—) 3.5—4.5 (—5) um,
8—13 in a loose to dense fascicles, 1 —3-septate, arising from stromata, straight to decumbent,
smooth, brown at the base, and paler toward the apex, cylindrical, sometime constrict at the-
septate, rough wall, unbranched, geniculate, mostly near the apex. Conidiogenous cells
integrated, terminal or intercalary, holoblastic, polyblastic, sympodially proliferating.
Conidiogenous loci 2—3 pm diameter, conspicuous, thickened, and darkened. Conidia 51 —60.5
(—133) x3—4 (—4.5) um, éolitary, obclavate to acicular, straight, slightly curved, hyaline, 5—
11-septate, smoofh, obconically truncate at the base, tapering toward a subacute apex, hila 1—
2.3 um diameter, thickened, and darkened. (Fig. 3.60)

Specimen examined: on Phyllanthus sp., THAILAND, Uttradit Province, Amphur
Muang, Sak Yai National Park, 25 November 2004, Chiharu Nakashima and Jamjan Meeboon
(CMU 27876); Chiang Rai Province, Wiang Pa Pao, on leaves of Phyllanthus acidus (L.) Skeels,
15 February 2008, Jamjan Meeboon (BBH 23670).

Host: Phyllanthus sp. and Phyllanthus acidus (L.) Skeels (Euphorbiaceae) (Meeboon et
al., 2007c).

Distribution: Brunei, India, Malaysia, Myanmar, Pakistan, Singapore, and Thailand

(Crous & Braun, 2003; Meeboon et al., 2007c).
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Notes: Three species of Cercospora s. str., viz, C. kirganeliicola R. K. Srivast., S.
Narayan, & A. K. Srivast. (C. apii s. lat.), C. phyllanthicola (C. apii s. lat.), and C. tarii
Deighton have been recorded associated with plant genus Phyllanthus. This specimen is most
similar to C. phyllanthicola by having simple conidiophores and acicular conidia. The first report
of C. phyllanthicola from Thailand was carried out by Meeboon et al. (2007c). Crous & Braun
(2003) assigned this species to C. apii s.lat. Its host, Phyllanthus acidus, is ornamentals as well
as edible fruits from south Asia. '

Fig. 3.60. Line drawingsof Cercospora phyllanthicola on Phyllanthus acidus. Bars = 50 pm.

Cercospora ricinella Sacc. & Berl., Atti Reale Ist. Ven. Sci. Lett. Art., 6, Ser. 3: 721, 1885.

= Cercosporina ricinella (Sacc. & Berl.) Speg., Anales Mus. Nac. Hist. Nat. Buenos Aires
20: 429, 1910.

= Cercospora albido-maculans G. Winter, Hedwigia 24: 202, 1885; also in J. Mycol. 1:
124, 1885.

= Cercospora ricini Speg., Anales Mus. Nac. Hist. Nat. Buenos Aires Ser. 2, 3: 343, 1899.

Leaf spots amphigenous, circular to angular, 1— 12 mm diameter, dark brown, grayish
white at the centre, reddish brown border. Caespituli amphigenous, chiefly hypophyllous.
Stromata lacking or small, 20 —40 um diameter, composed of a few swollen hyphal cells.
Conidiophores densely fasciculate, erect, straight to slightly curved, geniculate, unbranched, (18)
55.7 +£24.6 (110) x (4) 4.6 £ 0.5 (6) um, 2— S-septate, olivaceous to medium brown throughout
or tips paler, smooth; conidiogenous cells integrated, terminal or intercalary, conidiogenous loci
thickened and darkened, 2.5—3.5 um diametér. Conidia solitary, acicular-filiform to obclavate,

(15) 70.4 + 34.2 (175) x (2.5) 3.6 £ 0.5 (5) um, indistinctly pluriseptate, hyaline, smooth, apex
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subacute to subobtuse, base truncate or subtruncate, hila 2 —3.5 um diam., thickened and

darkened.

Specimen examined: on Ricinus communis L., THAILAND, Chiang Mai Province,
Inthanon National Park, 22 November 2004, Chiharu Nakashima and Jamjan Meeboon (CMU
27897).

Host: Ricinus communis L. (Euphorbiaceae).

Distribution: Worldwide, including Angola, Argentina, Australia, Bangladesh, Barbados,
Brazil, Bulgaria, Cambodia, China, Colombia, Cuba, Dominican Republic, Egypt., El-Salvador,
Ethiopia, French Polynesia, Georgia, Ghana, Guatemala, Haiti, India, Indonesia, Iraq, Jamaica,
Japan, Kazakhstan, Kenya, Korea, Malawi, Malaysia, Mauritius, Morocco, Mozambique,
Myanmar, Nepal, New Caledonia, Nigeria, Pakistan, Panama, Philippines, Puerto Rico, Russia
(European part), Sierra Leone, Somalia, South Africa, Sri Lanka, Sudan, Tahiti, Taiwan,
Tanzania, Thailand, Togo, Trinidad and Tobago, Uganda, Ukrain, USA, Vanuatu, Venezuela and
Zimbabwe (Crous & Braun, 2003).

Notes: The first report of this species from Thailand was done by Petcharat and
Kanjanamaneesathian (1989). Its host, Ricinus communis, is castor oil/medicinal plant,

indigenous to the southeastern Mediterranean region, Eastern Africa, and India.

Passalora atrides (Syd. & P. Syd.) Y. L. Guo, Fung. Sci. 17: 27, 2002.

= Cercospora atrides Syd. & P. Syd., Ann. Mycol. 20: 65, 1922.

= Cercosporidium atrides (Syd. & P. Syd.) Goh & W. H. Hsieh, Cercospora and similar
fungi from Taiwan: 115, 1990.

Passalora atrides (Syd. & P. Syd.) Poonam Srivast., J. Living World 1: 112, 1994 (nom.

inval.).

Leaf spots 2— 12 mm in diameter, amphigenous, subcircular, greyish brown, with dark
brown margin. Caespituli amphigenous, chiefly hypophyllous. Stromata 45—85 pm diameter,
well-developed, intraepidermal, composed of globose to subglobose, brown to blackish-brown
cells. Conidiophores (20) 39 = 11.2 (56) x (5) 5.8 £ 0.5 (7) um, densely fasciculate, 1 —3-septate,
arising from stromata, erect, straight to slightly curved, smooth, dark olivaceous to bréwn,
unbranched, subcylindric, rarely geniculate. Conidiogenous cells holoblastic, mostly monoblastic,
integrated, terminal, sympodially proliferating. Conidiogenous loci conspicuous, thickened, and
darkened. Conidia (21) 42.2 £ 9.8 (55) x (6) 6.7 = 0.4 (8) um, solitary, ellipsoid-ovoid to
obclavate, straight, subhyaline, 3 — 7-septate, slightly constricted at the septa, smooth, base

112



obconically truncate, with obtuse apex, hila 1—1.5 um diameter, conspicuous, slightly thickened
and darkened.

Specimen examined: on Bridelia ovata Decne., THAILAND, Chiang Mai Province,
Queen Sirikit Botanic Garden, 18 November 2005, Jamjan Meeboon (CMU MH 054).

Host: Bridelia ovata Decne. (Euphorbiaceae) (Meeboon et al., 2007c).

Distribution: China, Sierra Leone, Taiwan, and Thailand (Crous & Braun, 2003;
Meeboon et al., 2007c).

Notes: Passalora atrides and Pseudocercospora aberrans (Petr.) Deighton (Deighton,
1987) are the only cercosporoid fungi species recorded on Bridelia spp. However, the present
specimen was identified as Passalora atrides based on pigmented, ellipsoid-ovoid conidia and
conspicuous, thickened, darkened conidiogenous loci. This species was reported for the first time
from Thailand by Meeboon et al. (2007c). Its host, Bridelia ovata, is a wild plant found from
Africa to Asia.

Passalora henningsii (Allesch.) R. F. Castafieda & U. Braun, Cryptog. Bot. 1: 46, 1989.

= Cercospora henningsii Allesch., Die Pflanzenwelt Ost. Afrikas & der Nachbargebiete,
Teil C: 35, 1895.

Cercosporidium henningsii (Allesch.) Deighton, More Dematiaceous Hyphomycetes: 295,
1976.

= Passalora henningsii (Allesch.) Poonam Srivast., Journal of Living World 1: 116, 1994.

= Cercospora manihotis Henn., Hedwigia 41: 18, 1902.

= Cercospora cearae Petch, Ann. Roy. Bot. Gard. Peradeniya 3: 10, 1910.

= Septogleum manihotis Zimm., Centralbl. Bakteriol., Abt. 2, 8: 218, 1902.

= Helminthsoporium manihotis Rangel, Arch. Jard. Bot. Rio de Janeiro 2: 71, 1902.

= Mycosphaerella manihotis Ghesq. & Henrard, Rev. Zool. Afr. Suppl. Bot. 12: 1, 1924

(nom. illeg.), homonym of M. manihotis Syd. & P. Syd, 1901.

Leaf spots 3—12 mm in diameter, amphigenous, subcircular, brown grayish to brown,
with dark brown margin. Caespituli amphigenous. Stromata 20—52.5 pm diameter, composed
of globose drak brown cells. Conidiophores (15) 41 £ 12.2 (62) x (3.5) 4.1 £ 0.4 (5) um, densely
fasciculate, 1 —3-septate, arising from stromata, straight to slightly curved, smooth, pale brown,

unbranched, moderately geniculate, bluntly rounded at the apex. Conidiogenous cells holoblastic,
mostly monoblastic, integrated, terminal, sympodially proliferating. Conidiogenous loci

conspicuous, thickened, and darkened. Conidia (25) 38.2 = 8 (50) x (4) 4.8 + 0.4 (6) pm, solitary,
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obclavate to subcylindrical, straight, subhyaline, 3 —6-septate, smooth, base obconically truncate,
with obtuse apex, hila 1 —2 um diameter, conspicuous, slightly thickened, and darkened.

Specimen examined: on Manihot esculenta Crantz, THAILAND, Chiang Rai Province,
Amphur Wiang Pa Pao, 18 November 2005, Jamjan Meeboon (CMU 27920).

Host: Manihot esculenta Crantz (Euphorbiaceae).

Distribution: Angola, Antigua and Barbuda, Australia, Barbados, Brazil Brunei,
Cambodia, China, Colombia, Congo, Costa Rica, Cuba, Dominican Replubic, Fiji, El-Salvador,
French Polynesia, Gabon, Ghana, Haiti, India, Indonesia, Ivory Coast, Jamaica, Kenya,
Madagascar, Malawi, Malaysia, Mauritius, New Caledonia, Nigeria, Palau, Panama, Peru,
Philippines, Puerto Rico, Sierra Leone, Singapore, Somalia, Solomon Islands, South Africa, Sri
Lanka, Sudan, Suriname, Taiwan, Tanzania, Thailand, Timor, Togo, Trinidad and Tobago,
Uganda, USA, Vanuatu, Venezuela, Virgin Islands, Wallis and Futuna Islands, and Zimbabwe
(Crous & Braun, 2003).

Notes: In Thailand, this species was first reported by Chandrasrikul (1962) who
published it as C. cassavae Ellis & Everh.; however, C. cassavae is now considered a synonym
of Passalora henningsii (Crous & Braun, 2003). The present specimen is close to P. henningsii
rather than P. manihotis (F. Stevens & Solheim) U. Braun and Crous due to amphigenous

colonies and conidiophores shorter than 100 pm in size [(34—) 46.5—85 (—136.5) x (3.5—)
4.5—4.5 (—7) um]. Passalora manihotis is characterized by having hypophyllous colonies and
conidiophores longer than 100 pm in size (50—200 x 3.5—5 pm) (Chupp, 1954). Its host,

Manihot esculenta, is common annual crops in tropical and subtropical regions.

Passalora manihotis (F. Stevens & Solheim) U. Braun & Crous, CBS Biodiversity Series 1: 266,
2003.

= Ragnhildiana manihotis F. Stevens & Solheim, Mycologia 23: 404, 1931.

= Cercospora caribaea Cif., in Muller & Chupp, Arq. Inst. Biol. Veget. Rio de Janeiro 1:

215, 1935 (nom. nov.), non Cercospora manihotis Henn., 1902.

Phaeoramularia manihotis (F. Stevens & Solheim) M. B. Ellis, More Dematiaceous
Hyphomycetes: 321, 1976.

Leaf spots 4—15 mm in diameter, amphigenous, subcircular, brown grayish to brown,
with dark margin. Caespituli amphigenous. Stromata 20—50.5 ym diameter, well-developed,
intraepidermal, composed of globose to subglobose, brown to blackish-brown cells.

Conidiophores 23 — 63 x 3.5 — 5.5 um, in small to moderately large fascicles, loose to

114



moderately dense, 2 — 4-septate, arising from stromata, erect, straight, smooth, pale brown,
unbranched, subcylindrical to moderately geniculate-sinuous. Conidiogenous cells holoblastic,
mostly monoblastic, integrated, terminal, sympodially proliferating. Conidiogenous loci 1—1.5
pum diameter, conspicuous, thickened, and darkened. Conidia 32—77 *x 3—6 pm, solitary,
obclavate to subcylindrical, straight, subhyaline, 3 —8-septate, smooth, often verruculose, base

obconically truncate, with obtuse apex, hila 1—1.5 um diameter, conspicuous, slightly thickened,

and darkened. (Fig. 3.61)

Specimen examined: on Manihot esculenta Crantz, THAILAND, Chiang Mai Province,
Amphur Muang, Ban Umong, Water Reservoir, 24 August 2007, Jamjan Meeboon (BBH 23651).

Host: Manihot esculenta Crantz (Euphorbiaceae).

Distribution: Australia, Barbados, Brazil, Cameroon, Colombia, Congo, Cuba,
Dominican Republic, Ghana, Guinea, Guyana, Haiti, India, Indonesia, Ivory Coast, Jamaica,
Liberia, Malaysia, Netherlands Antilles, New Caledonia, Nigeria, Panama, peru, Philippines,
Puerto Rico, Senegal, Sierra Leone, Somalia, Sri Lanka, Tanzania, Togo, Trinidad and Tobago,
USA, Venezuela, and Virgin Islands (Crous & Braun, 2003).

Notes: This is the first report of P. manihotis from Thailand.
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Fig. 3.61. Line drawings of conidia, conidiophores, and stromata of Passalora manihotis on
Manihot esculenta. Bars = 50 um.

Passalora sp.
Leaf spots 5—15 mm diameter, amphigenous, circular, greyish brown, with dark brown

margin. Caespituli amphigenous. Stromata 22.5 — 38.5 um diameter, small, substomatal,
composed of a few, globose to subglobose, brown to dark brown cells. Conidiophores 43— 58 x

4—4.5 pm, 5—15 in a loose fascicles, 1 — 3-septate, arising from stromata and secondary
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mycelium, straight, thick wall, smooth, brown at the base, and paler toward the apex, sometimes
branched, cylindrical, geniculate. Conidiogenous cells integrated, holoblastic, mostly
monoblastic, terminal, sympodially proliferating. Conidiogenous loci 2 —2.5 pm diameter,
conspicuous, thickened, and darkened. Conidia 42—96 x 6.5—9.5 um, solitary, obclavate,
straight to curve, light brown to medium brown, 3 —10-septate, smooth, truncate at the base,
with tapering toward a subacute apex, hila 1.5—2 pum diameter, conspicuous, thickened, and
darkened. (Fig. 3.62)

Specimen examined: on Codiaeum variegatum (L.) A. Juss., THAILAND, Chiang Mai
Province, Amphur Mae Taeng, 6 February 2008, Jamjan Meeboon (BBH 23578).

Host: Codiaeum variegatum (L.) A. Juss. (Euphorbiaceae).

Distribution: Thailand.

Notes: Six species of Passalora with amphigenous caespituli, viz, P. crotonifolia
(Cooke) Crous, U. Braun, and Alfenas, P. crotoniphila (Speg.) Crous, P. crotonis (Ellis &
Everh.) Crous & U. Braun, P. henningsii (Allesch.) R. F. Castafieda & U. Braun, P. maritima
(Tracy and Earle) Crous & U. Braun, and P. securidacae U. Braun & Crous, have been reported
associated with plant family Euphorbiaceae. The conidiophores of this species sometimes
branched, and only P. maritima and P. securidacae are characterized by having branched
conidiophores (Chupp, 1954; Crous & Braun, 2003). Very wide conidia (6.5—9.8 pm) with light
brown to medium brown color are the major morphological characteristic of this specimen which
makes it differs with other Passalora species in Euphorbiaceae. Due to distinctiveness
morphology characteristics of this specimen with other closely taxa; therefore, further
investigation by using molecular phylogenetic approach is necessary in order to determine this
specimen. Codiaeum variegatum, an ornamentals plant occurs naturally in southern Asia,

Indonesia and other Eastern Pacific islands, is reported here as a new host of the genus Passalora.’
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Fig. 3.62. Line drawings of conidia, conidiophores, and stromata of Passalora sp. on Codiaeum
variegatum. Bar = 50 um.

Pseudocercospora eupatorii-formosani U. Braun & Bagyan, (as 'eupatorii-formosani'), Sydowia
51: 8, 1999.

Cercospora eupatori-formosani Sawada, Rep. Gov. Agric. Res. Inst. Taiwan 86: 169,
1943 (nom. inval.).

Pseudocercospora eupatori-formosani (Sawada) J. M. Yen, Gard. Bull. Singapore 33:
175, 1980 (comb. inval.).

Pseudocercospora eupatorii-formosani (Sawada ex Y. L. Guo & W. H. Hsieh) J. M.
Yen, ex Y. L. Guo & W. H. Hsieh, The genus Pseudocercospofa in China: 67, 1995
(nom. inval.).

Leaf spots 1 —2 mm diameter, amphigenous, circular, angular to irregular, scattered, later

coalescing to large spots, 3—23 mm diameter, grayish to brown with blackish-brown border on

the upper leaf surface, and pale greenish, indistinct border on the lower leaf surface. Caespituli

hypophyllous. Stromata 20 —40 pm diameter, substomatal to intraepidermal, small to well-

developed, composed of globose to subglobose, brown to dark brown cells. Conidiophores 11—

25 x 2.5—3 pum, 5 to numerous in a densely fasciculate, 0— 1-septate, arising from the upper

part of stromata, pale olivaceous to brown, simple, smooth, straight or slightly geniculate at the

apex. Conidiogenous cells integrated, holoblastic, mostly monoblastic, terminal, sympodially

proliferating. Conidiogenous loci inconspicuous, unthickened, not darkened. Conidia 33.5—107

X

2.5—3 um, solitary, acicular to obclavate, 3 —6-septate, straight or slightly curved, smooth,
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pale olivaceous, truncate at the basal end, with acute apex, hila unthickened, and not darkened.
(Fig.3.63)

Specimen examined: on Euphorbia cotinifolia L., THAILAND, Chiang Mai Province,
Amphur Sansai, Tumbol Mae Fag, Farming area, 9 August 2008, Jamjan Meeboon (BBH 23705).

Host: Euphorbia cotinifolia L. (Euphorbiaceae).

Distribution: Australia, Brazil, Brunei, Cambodia, China, Cuba, India, Indonesia, Ivory
Coast, Nepal, New Zealand, Malaysia, Taiwan (Crous & Braun, 2003).

Notes: This specimen is the first record of P. eupatorii-formosani from Thailand, and
Euphorbia cotinifolia, an ornamental plant widely distributed in Central America, is reported

here as a new host of this fungus.

f
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Fig. 3.63. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora
eupatorii-formosani on Euphorbia cotinifolia. Bar = 50 pm.

Pseudocercospora glochidionis (Sawada) Goh & W. H. Hsieh, Trans. Mycol. Soc. R. O. C. 2:
136, 1987c.

= Cercospora glochidionis Sawada, Trans, Nat. hist. Soc. Taiwan 24, 1919.

Leaf spots 3—15 mm diameter, amphigenous, circular to irregular, pale brown to brown,
center grayish white to grey, margin dark brown. Caespituli amphigenous. Stromata well-
developed, subglobose, 30— 85 pm diameter, globose to subglobose, brown to dark brown cells.
Conidiophores (12) 32.9 £ 11.9 (51) x (3) 3.8 £ 0.4 (4.5) um, loosely to densely fasciculate, 0 —
3-septate, arising from stromata, straight to curved, smooth, pale olivaceous to brown, paler
towards the apex, cylindrical, unbranched, rarely geniculate. Conidiogenous cells integrated,
terminal, holoblastic, mostly monoblastic, sympodially proliferating. Conidiogenous loci
inconspicuous, unthickened, and not darkened. Conidia (15) 39.9 = 17 (80) x (2.5) 3.6 + 0.4 (4)
um, solitary, obclavate to cylindric-obclavate, 2 — 8-septate, straight to slightly curved,
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subhyaline, smooth, obconically truncate at the base, obtuse at the apex, hila inconspicuous,
unthickened, and not darkened.

Specimen examined: on Glochidion sphaerogynum Kurz, THAILAND, Chiang Mai
Province, Amphur Mae Taeng, Tumbol Pa Pae, Bahn Phadeng, Mushroom Research Centre, 7
November 2006, Jamjan Meeboon (CMU 27913).

Host: Glochidion sphaerogynum Kurz (Euphorbiaceae) (Meeboon et al., 2007¢).

Distribution: China, India, Taiwan, and Thailand (Crous & Braun, 2003; Meeboon et al.,
2007c).

Notes: This specimen is a new record of P. jatrophae from Thailand. Its host, Jatropha
curcas, is ornamental plant originating in Central America, but mainly grown in Asia and in

Africa.

Pseudocercospora jatrophae (G. F. Atk.) A. K. Das & Chattopadh., J. Mycopathol. Res. 28:
1990.
= Cercospora jatrophae G. F. Atk., J. Elisha Mitchell Sci. Soc. 8: 64, 1892.

Leaf spots 1 — 8 mm diameter, amphigenous, angular, dark brown, only leaf
decolorization, limited by vein of the leaf, numerous and scattered through the leaf surface.
Caespituli amphigenous. Stromata 9—27 pm diameter, intraepidermal, small, composed of a
few, globose to subglobose, brown to dark brown-walled cells. Conidiophores 11.5—23 x 2—3
um, 3—11 in a loose fascicles, 1 —3-septate, arising from stromata, straight to decumbent,
smooth, pale brown, cylindrical, unbranched, slightly geniculate. Conidiogenous cells integrated,
terminal, holoblastic, mostly monoblastic, sympodially proliferating. Conidiogenous loci
inconspicuous, unthickened, and not darkened. Conidia 20.5 —34 x 2—2.5 um, solitary,
obclavate to cylindrical, 3 — 6-septate, straight, hyaline to subhyaline, smooth, obconically
truncate at the base, tapering toward a subacute apex, hila inconspicuous, unthickened, and not
darkened. (Fig. 3.64)

Specimen examined: on Jatropha curcas L., THAILAND, Chiang Mai Province, T.
Suthep, Amphur Sarapee, Tumbol Deu Ngok, Farming Area, 7 March 2008, Jamjan Meeboon
(BBH 23736). |

Host: Jatropha curcas L. (Euphorbiaceae).

Distribution: American Samoa, China, India, Martinique, Tonga, and USA (Crous &
Braun, 2003).
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Notes: This specimen is a new record of P. jatrophae from Thailand. Its host, Jatropha
curcas, is ornamental plant originating in Central America, but mainly grown in Asia and in
Africa.

Fig. 3.64. Line drawings of conidia, conidiophores, and stromata of Pseudocercospora
Jatrophae on Jatropha curcas. Bar = 50 um.

Pseudocercospora melanolepidis Goh & W. H. Hsieh, Trans. Mycol. Soc. R. O. C. 2: 132,
1987c.
= Cercospora melanolepidis Sawada, Taiwan Agric. Rep. 38: 698, 1942 (nom. inval.).

Leaf spots 1 —3 mm diameter, amphigenous, subcircular, angular or irregular, dark
brown, grayish white at the center with yellowish-brown margin. Caespituli hypophyllous.
Stromata lacking, composed of a few brown cells. Conidiophores (22) 42.5 + 12.5 (65) x (3) 3.7
+ 0.3 (4) um, loosely fasciculate, 0 —2-septate, arising from the secondary mycelial hyphae,
smooth, pale olivaceous to brown, paler towards the apex, straight, unbranched, not geniculate.
Conidiogenous cells integrated, terminal, holoblastic, mostly monoblastic, sympodially
proliferating. Conidiogenous loci inconspicuous, unthickened, and not darkened. Conidia (25)
66.8 +30.5 (125) x (2) 3.1 £ 0.4 (4) um, solitary, obclavate to cylindrical, 2—11-septate, straight
to mildly curved, subhyaline, smooth, subtruncate to obconically truncate at the base, obtuse at
the apex, hila inconspicuous, unthickened, and not darkened.

Specimen examined: on Mallotus pierrei (Gagnep.) Airy Shaw, THAILAND, Uttradit
Province, Amphur Muang, Sak Yai National Park, 25 November 2004, Chiharu Nakashima and
Jamjan Meeboon (CMU 27899). '

Host: Mallotus pierrei (Gagnep.) Airy Shaw (Euphorbiaceae) (Meeboon et al., 2007c).

Distribution: China, Taiwan, and Thailand (Crous & Braun, 2003; Meeboon et al.,
2007c).
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Notes: The first report of P. melanolepidis on M. pierrei from Thailand was carriéd out
by Meeboon et al. (2007c). Pseudocercospora melanolepidis was previous recorded on M.
moluccanus and M. multiglandulosa by Crous & Braun (2003). Mallotus pierrei is a wild plant

mainly used for timber, found in tropical Africa and Madagascar.

Pseudocercospora euphorbiae-pubescentis (Unamuno) U. Braun & Crous, CBS Biodiversity
Series 1: 180, 2003.

= Cercospora euphorbiae-pubescentis Unamuno, Bol. Soc. Esp. Hist. Nat. 35: 435, 1935.
= Cercospora euphorbiae Pat, Bull. Soc. Mycol.France 9: 160, 1893.

Leaf spots 1—2 mm diameter, circular, angular to irregular, scattered, later coalescing
to large spots, grayish to brown with blackish-brown border on the upper leaf surface, and pale
greenish, indistinct border on the lower leaf surface. Caespituli hypophyllous. Stromata 13 —22
um diameter, substomatal to intraepidermal, small, composed of globose tol subglobose, brown to
dark brown cells. Conidiophores 14—26 x 2.5 um, numerous in a densely fasciculate, 1—2-
septate, arising from the stromata, pale olivaceous to brown, smooth, simple, straight to slightly
geniculate near the apex. Conidiogenous cells integrated, holoblastic, mostly monoblastic,
terminal, sympodially proliferating. Conidiogenous loci inconspicuous, unthickened, not
darkened. Conmidia 28 —56 x 2—2.5 um, solitary, filiform to long obclavate, 5— 9-septate,
straight or slightly curved, smooth, pale olivaceous, subtruncate to truncate at the basal end, with
obtuse apex, hila unthickened, not darkened. (Fig. 3.65) .

Specimen examined: on Fuphorbia milii Des Moul., THAILAND, Chiang Mai Province,
Amphur Hang Dong, Tumbol Num Phrae, Farming area, 7 August 2008, Jamjan Meeboon (BBH
23588).

Host: Euphorbia milii Des Moul. (Euphorbiaceae).

Distribution: Brazil, Ecuador, Libya, and Spain (Crous & Braun, 2003).

Notes: Two species of Pseudocercospora, viz, P.euphorbiae-pubescentis (Unamuno) U.
Braun and Crous, and P. euphorbiicola (G. F. Atk.) U. Braun and Crous, have been recorded
associated with plant genus Euphorbia (Crous & Braun, 2003). Of them, only P. euphorbiae-
pubescentis has very similar morphological characteristics by short conidiophores with almost
straigth to slight geniculation at the apex, and filiform-long obclavate conidia with subtruncate
base. This specimen is the first record of P. euphorbiae-pubescentis from Thailand. Fuphorbia

milii, an ornamental plant native to Madagascar, is reported here as a new host of this fungus.
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Fig. 3.65. Line drawings of conidia, conidiophores, and stroma of Pseudocercospora
euphorbiae-pubescentis on Euphorbia milii. Bar = 50 pm.

Family Fabaceae

Cercospora canescens Ellis & G. Martin, Amer. Naturalist 16: 1003, 1882.

Cercosporiopsis canescens (Ellis & G. Martin) Miura, Flora of Manchuria and East
Mongolia 3: 529, 1928.

= Cercospora vignicaulis Tehon, Mycologia 29: 436, 1937.

= C. apii s. lat.

Leaf spots 3—20 mm diameter, amphigenous, irregular, brown to dark brown, limited by
vein of the leaf. Caespituli amphigenous. Stromata 26.5 —67 pm diameter, well-developed,
intraepidermal, and composed of globose to subglobose, brown to blackish-brown cells.
Conidiophores 60.5—118 x 3—5 um, 12—20 in a loose to dense fascicles, 1 —3-septate, arising
from stromata, straight to decumbent, cylindrical, smooth, brown at the base, and paler towérd
lthe apex unbranched, geniculate to sinuous. Conidiogenous cells 12 —35.5 x 3 —5 um,
integrated, terminal, holoblastic, polyblastic, sometimes monoblastic, sympodially proliferating.
Conidiogenous loci 1.5—3 um diameter, conspicuous, thickened, and darkened. Conidia 56—

113.5 x 3—4.5 um, solitary, narrowly obclavate to subacicular, straight, hyaline, 3 —9-septate,

smooth, obconically truncate at the base, tapering toward a subacute apex, hila 2 —3 um
diameter, thickened, and darkened. (Figs. 3.66, 3.67, 3.68, 3.69).

Specimen examined: on Vigna radiata (L.) R.Wilczek, THAILAND, Chiang Rai
Province, Amphur Wiang Pa Pao, Tumbol Wiang Ga Long, 25 October 2005, Jamjan Meeboon
(CMU 27888), on leaves of Vigna unguiculata var. sesquipedalis Bertoni, 18 November 2005,
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Jamjan Meeboon (CMU 27894), on leaves of Lablab purpureu& (L.) Sweet, 16 July 2007,
Jamjan Meeboon (BBH 23624); Chiang Mai Province, San Sai, Mae Fag, 3 August 2008, Jamjan
Meeboon (BBH 23749); on leaves of Psophocarpus tetragonolobus DC., 31 July 2007, Jamjan
Meeboon (JM 104), on leaves of Dolichos lablab L., 25 July 2008, Jamjan Meeboon (BBH
23773); Chiang Mai Province, Amphur Mae Rim, Nong Hoi Royal Project, on leaves of Vigna
unguiculata (L.) Walp., 27 September 2007, Jamjan Meeboon (BBH 23678); Chiang Mai
Province, Chiang Mai University, Multiple Cropping Centre, on leaves of Vigna unguiculata (L.)
Walp., 1 August 2008, Jamjan Meeboon (BBH 23722).

Host: Dolichos lablab L., Lablab purpureus L., Psophocarpus tetragonolobus DC.,
Vigna radiate (L.) R.Wilczek, V. unguiculata (L.) Walp., V. unguiculata var. sesquipedalis
Bertoni (Fabaceae).

Distr;ibution: Worldwide, wherever the crop is cultivated, including Australia,
Bangladesh, Barbados, Brazil, Bolivia, Brunei, Cambodia, China, Colombia, Costa Rica, Cuba,
Dominican Republic, Ecuador, Fiji, Georgia, Ghana, Guyana, Haiti, Hong Kong, India,
Indonesia, Iran, Japan, Kenya, Korea, Malawi, Malaysia, Malawi, Mauritus, Myanmar, Nepal,
New Caledonia, New Zealand, Nigeria, Pakistan, Panama, Papua New Guinea, Peru, Philippines,
Puerto Rico, Russia, Senegal, Sierra Leone, Solomon Islands, Somalia, South Africa, Saint
Vincent and the Grenadines, Sudan, Tadzhikistan, Taiwan, Tanzania, Trinidad and Tobago,
Togo, Uganda, USA, Uzbekistan, Vanuatu, Venezuela, Virgin Islands, Zambia and Zimbabwe
(Crous & Braun, 2003). '

Notes This species was first reported from Thailand by Sontirat et al. (1980) who found
C. canescens on V. radiata. Crous & Braun (2003) assigned this species to C. apii s. lat. Its hosts,
Dolichos lablabcrops, Glycine max, Lablab purpureus, Psophocarpus tetragonolobus, Raphanus
sativus, V. radiata, V. unguiculata, and V. unguiculata var. sesquipedalis, are common
crops/legume crops in Asia, Africa, southern Europe and Central and South America. Glycine
max, crops, native to East Asia. Lablab purpureus, crops throughout the tropics, especially in
Africa, India and Indonesia. Psophocarpus tetragonolobus, important crops, native to Papua
New Guinea. Raphanus sativus, crops, domesticated in Europe in pre-Roman times, they are
grown and consumed throughout the world. Vigna radiate, Crops, native to Pakistan and India.
Vigna unguiculata, crops, legume crops in the semi-arid tropics covering Asia, Africa, southern

Europe and Central and South America.
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Fig. 3.66a-c. Line drawings of Cercospora canescens on Vigna unguiculata.
a-b. Conidiophores and stromata. c. Conidia. Bars: a, b, ¢ = 50 pm.

L

Fig. 3.67. Line drawings of Cercospora canescens on Psophocarpus tetragonolobus. Bar = 50
pm. ‘
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Fig. 3.68. Line drawings of Cercospora canescens on Dolichos lablab. Bar = 50 pm.

Fig. 3.69. Line drawings of Cercospora canescens on Lablab purpureus. Bar = 50 pm.

Cercospora crotalariae Sacc., Syll. Fung. 22: 129, 1913.

= Cercsospora crotalariae-junceae Sawada, J. Taihoku Soc. Agric. 7: 27, 1942 (nom.
inval.).

= C. apii s. lat.

Leaf spots 1 —9 mm diameter, amphigenous, scattered to confluent, subcircular to angular,
pale brown at the young symptoms, later becoming greyish brown, greyish to pale at the centre,
with reddish brown or purplish brown margins. Caespituli amphigenous. Stromata 25—30.5 um
diameter, intraepidermal, well-developed, composed of globose to subglobose, brown to

blackish-brown cells. Conidiophores 35—231 x 3.5—5.5 pm, numerous in a densely fasciculate,

2 —6-septate, arising from stromata, simple, straight, erect to decumbent, smooth, pale yellow to
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pale brown, subcylindrical, geniculate to sinuous. Conidiogenous cells integrated, terminal,

holoblastic, mostly polyblastic, sympodially proliferating. Conidiogenous loci 2.5 — 3.5 pm
diameter, conspicuous, thickened, darkened. Conidia 39—206 x 2—4 pm, solitary, narrowly
obclavate to subacicular, straight, hyaline, 5 — 17-septate, smooth, base obconically truncate,

with subacute apex, hila 2.5—3.5 pm diameter, thickened and darkened. (Fig. 3.70)

Specimen examined: on Crotalaria montana Heyne ex Roth. THAILAND, Chiang Mai
Province, Amphur Sansai, Mae Jo University, Farming area, 9 August 2008, Jamjan Meeboon
(BBH 23708).

Host: Crotalaria montana Heyne ex Roth (Fabaceae).

Distribution: Bangladesh, China, Cuba, Ethiopia, India, Indonesia, Pakistan, Papua New
Guinea, Puerto Rico, Sri Lanka, Taiwan, venequela, and Thailand (Crous & Braun, 2003).

Notes: This specimen is a new record of C. crotalariae from Thailand, and Crotalaria-
Montana is reported here as a new host of this fungus. Crous & Braun (2003) assigned this

species as C. apii s. lat. Crotalaria montana is ornamentals mostly distributed in the tropics.

Fig. 3.70a-b. Line drawings of Cercospora crotalariae on Crotalaria montana.
a. Conidia. b. Conidiophores and stroma. Bars: a =40 um, b =50 um.

Cercospora erythrinicola Tharp, Mycologia 9: 109, 1917.
= Cercospora erythrinicola (Tharp.) Sacc., Syll. Fung. 25: 907, 1917.

Cercospora erythrinigena Kamal, ined., in herb. (IMI 375847).

C. apii s. lat.
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Leaf spots 3—9 mm diameter, amphigenous, subcircular to irregular, greyish brown at
the centre, with yellowish-brown margins. Caespituli amphigenous. Stromata lacking.
Conidiophores (16) 34.1 + 10.8 (54) x (3.5) 3.8 £ 0.3 (4.5) <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>