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Abstract
Recent work on species composition, taxonomy and diversity of plant-parasitic algae in the 
genus Cephaleuros in Thailand has provided additional knowledge of the parasitic algae in the 
country. The seven previously reported species, Cephaleuros diffusus, C. expansa, C. karstenii, 
C. parasiticus, C. pilosa, C. solutus, and C. virescens, are shown to cause algal leaf spot on 
several host plants in Thailand. Four new records are reported, namely Cephaleuros druetii, C. 
henningsii, C. lagerheimii, and C. tumidae-setae, resulting in a total of 11 Cephaleuros species 
recorded from Thailand.
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Introduction

The filamentous green algae of the genus Cephaleuros Kunze ex E.M. Fries (Chlorophyta, 

Ulvophyceae) are distributed in tropical and subtropical regions worldwide (Alfieri 1969, Guiry 

and Guiry 2015). The algae cause obvious orange to dark brown velvety lesions on plant leaves, 

twigs or fruits (Wolf 1930, Joubert and Rijkenberg 1971, Ogle 1997, Holcomb et al. 1998, 

Ramya et al. 2013).  Most Cephaleuros species are parasites that grow subcuticularly or 

intercellularly and cause necrosis beneath the algal thalli (Chapman 1976, Brooks 2004, Ogle 

1997, Suto and Ohtani 2009). The genus Cephaleuros has been described as an obligate epiphyte

(Thompson and Wujek 1997). The distribution of Cephaleuros spp. includes: Africa (Rindi et al. 

2006), Florida (Marlatt and Cambell 1980, Marlatt and Alfieri 1981), Indonesia (Sarma 1986), 

Malaysia (Sarma 1986), China (Sarma 1986, Hu and Wei 2006), Hawaii (Brooks 2004, Rindi et 

al. 2005), Panama (Rindi et al. 2008), Japan (Suto and Ohtani 2009), and Taiwan (Nelsen et al. 

2011). Recently, seven Cephaleuros species, namely C. expansa, C. diffusus, C. karstenii, C. 

parasiticus, C. pilosa, C. solutus and C. virescens have been found on various host plants in 

southern Thailand (Pitaloka et al. 2014, Pitaloka et al. 2015; Sunpapao and Pitaloka 2015, 

Sunpapao et al. 2015, 2016a, 2016b). However, the species composition of the filamentous green

algae in this genus is still not well known. This research describes four new records of 

Cephaleuros species in Thailand, while also reporting new observations on host plant 

associations.   

MATERIALS AND METHODS

Four hundred eighty five algal specimens were collected from 97 plant taxa (five leaves 

containing algal thalli were collected per plant taxon) from six regions (northern, central, 

western, northeastern, eastern and southern sites), each region composed of three provinces 
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(Figure 1). Algal specimens were kept in plastic bags, and were brought to a laboratory where 

identifications were done. Algal thalli were removed from the host leaves that were transversely 

sectioned with a razor blade. Morphological characteristics of the algae were observed under a 

light microscope, Olympus CH3 (Japan). Dimensions of filamentous cells, gametangia, setae, 

and sporangiophores were measured (n = 30).  Species identification was conducted using the 

identification keys and descriptions provided in Wolf (1930) and in Thompson and Wujek 

(1997).  Voucher specimens for new species records were deposited in the Culture Collection of 

Pest Management Department, Faculty of Natural Resources, Prince of Songkla University.

RESULTS

Among the 485 specimens, macroscopic symptoms caused by Cephaleuros species were 

presented on the leaves of 97 plant species. Based on the keys from Thompson and Wujek 

(1997), the 485 algal specimens were identified as 11 species: C. diffusus, C. druetii, C. expansa,

C. karstenii, C. henningsii, C. lagerheimii, C. parasiticus, C. pilosa, C. solutus, C. tumidae-

setae, and C. virescens (Table 1). 

The following checklist gives the name, location, and host of the seven previously recorded 

Cephaleuros spp., along with complete descriptions of the four species newly collected reported 

in Thailand in this study.

Cephaleuros diffusus Thompson and Wujek

Literature: Sunpapao and Pitaloka (2015: 118)

Localities: Songkhla province

Host: On the leaves of acacia (Acacia auriculiformis)
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Cephaleuros expansa Thompson and Wujek

Literature: Sunpapao et al. (2015: 455)

Localities: Krabi, Phangnga, Patthalung, Songkhla and Trang provinces

Hosts: On the leaves of Piper longum and Psidium guajava

Cephaleuros karstenii Schmidle

Literature: Sunpapao et al. (2015: 456)

Localities: Chumphon, Nakhon Si-Thammarat, Phangnga, Ranong, Satun, Songkhla and Trang 

provinces

Hosts: On the leaves of Citrus aurantifollia, C. maxima, Ficus benjamina, Syzygium malaccense 

and Theobroma cacao

Cephaleuros parasiticus Karsten

Literature: Sunpapao et al. (2016b: 2)

Localities: Phrae and Songkhla provinces

Host: On the leaves of Psidium guajava

Cephaleuros pilosa Thompson and Wujek

Literature: Sunpapao et al. (2015: 457)

Localities: Songkhla province

Host: On the leaves of Garcinia mangostana

Cephaleuros solutus Karsten
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Literature: Pitaloka et al. (2014: 647), Sunpapao et al. (2015: 459)

Localities: Songkhla province

Host: On the leaves of Durio zibethinus 

Cephaleuros virescens Kunze in Fries 

Literature: Sunpapao (2015: 459), Pitaloka et al. (2015: 2), Sunpapao et al. (2016a: 33), 

Sunpapao et al. (2016b: 369), Sunpapao et al. (2017: 636) 

Localities: Chiang Rai, Chiang Mai, Phrae, Khon Kaen, Udon Thani, Ubon Ratchathani, Nakhon

Pathom, Suphan Buri, Saraburi, Chanthaburi, Chon Buri, Rayong, Kanchanaburi, Tak, 

Ratchaburi, Krabi, Chumphon, Trang, Nakhon Si Thammarat, Phangnga, Phatthalung, Phuket, 

Ranong, Songkhla, Satun, and Surat Thani provinces

Hosts: On the leaves of Alstonia scholaris, Anacardium occidentale, Annona muricata, A. 

squamosa, Artocarpus heterophyllus, Artabotrys siamensis, Baccaurea ramiflora, Bauhinia 

aureifolia, Bouea macrophylla, Calliandra haematocephala, Callistemon lanceolatus, Camellia 

sinensis, Carmona retusa, Casearia grewiifolia, Chrysophyllum cainito, Cinnamomum iners, 

Citrus aurantifolia, C. maxima, Crescentia cujete, Dimocarpus longan, Diospyros rhodocalyx, 

Durio zibethinus, Ficus maciellandii, F. microcarpa, Garcinia mangostana, Glycosmis 

pentaphylla, Hevea brasiliensis, lxora coccinea, Lagerstroemia floribunda, L. indica, Lansium 

domesticum, L. parasiticum, Magnolia champaca, Mammea siamensis, Mangifera indica, 

Manilkara zapota, Michelia alba, Nephelium lappacium, Parinari anamensis, Persea 

americana, Piper nigrum, Plumeria obtuse, Pterocarpus macrocarpus, Pterospermum littorale, 

Rauwenhoffia siamensis, Saraca indica, Sauropus androgynous, Shorea obtuse, Spondias 

mombin, Streblus asper, Swietenia macrophylla, Syzygium australe, S. malaccense, and 

Tamarindus indica. 
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New records of Cephaleuros Kunze ex E.M. Fries from Thailand

Cephaleuros druetii Thompson and Wujek

Herbarium number: PSU-SD01

Host: Saraca declinata (Jack) Miq. (common name: red saraca; local name; sok-khao)

Localities: Krabi province

Date of collection: October 23, 2016

Collectors: Anurag Sunpapao, Narasinee Thithuan, Penpadsorn Bunjongsiri and Prisana 

Wonglom

Circular lesions 5–10 mm diameter on upper leaf surface, with orange algal thalli growing 

beneath the cuticle. Algal thalli have subcuticular growth within the leaf tissue. Thalli are 

divergently ramulate and wide spreading (Figure 2A). Ramuli consist of single filaments, 

dichotomously or trichotomously lobed (Figure 2B). Filamentous cells are too irregular in form 

for measurement. Setae are long cylindrical, three- or six-celled tapered filaments, 2.5–5 m 

wide and 30–70 m long. Gametangia are spherical to elliptical, yellow to orange, 30–35 µm 

wide and 30–40 m long and developed beneath the thalli. Sporangiophores are produced on 

upper leaf surfaces at the apex of ramuli and are cylindrical, four- to six-celled, solitary or in 

tufts of four or more, 10–12.5 µm wide and 28–52.5 µm long. Head cells develop terminally on 

the sporangiophores bearing three to four sporangiate-laterals, with both sporangia and their 

suffultory cells. Sporangia are elliptical, 20–25 m wide and 22.5–30 m long. Gametes and 

zoospores were not observed in this study. On leaves of Saraca declinata, causing necrosis of 

epidermal cells only. 
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Remark: The present species is characterized by thallus divergently ramulate and wide spreading 

in any direction. Algal ramuli are very narrow, consisting of single filament of dichotomous lobe 

as described by Thompson and Wujek (1997).

Cephaleuros henningsii Schmidle

Herbarium number: PSU-LS01

Host: Lagerstroemia speciosa (L.) Pers. (common name: pride of India; local name: inthanin)

Localities: Songkhla province

Date of collection: June 10, 2016

Collector: Anurag Sunpapao and Prisana Wonglom

Circular lesions 1–5 mm in diameter on upper leaf surface, with orange algal thalli growing 

beneath the cuticle. Thalli grow beneath the host cuticle, are circular or irregularly expanded, and

composed of loosely parallel, radiating filaments with monopodial branching. Filamentous cells 

are cylindrical (Figure 2C), 7.5–10 µm wide and 40–72.5 µm long, with a L/W ratio of 1: 5.33–

7.25. Sporangiophores sparsely produced on the upper leaf surfaces are cylindrical, three to five 

cells, solitary or in tufts of three or more, 10–12.5 µm wide and 197.5–260 µm long (Figure 2D).

Head cells develop terminally on the sporangiophores and bare two to four sporangiate-laterals, 

each with a suffultory cell and attached sporangium. Sporangia are elliptical, 15–20 µm wide and

17.5–22.5 µm long. Gametangia are elliptical in shape, dark orange, solitary, 20–35 µm wide and

22.5–55 µm long. Gametes and zoospores were not observed in this study. This species causes 

necrosis of the epidermal cells only. 

Remark: The thalli of C. henningsii grow subcuticularly as do those of other Cephaleuros 

species. Cephaleuros henningsii is characterized by loosely parallel and radiating filaments, 

mostly monopodial in development, as described by Thompson and Wujeck (1997).
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Cephaleuros lagerheimii Schmidle

Herbarium number: PSU-BA01

Host: Barringtonia acutangula (L.) Gaertn (common name: mangopine; local name: cik nam)

Localities: Krabi province 

Date of collection: October 23, 2016

Collectors: Anurag Sunpapao, Narasinee Thithuan, Penpadsorn Bunjongsiri and Prisana 

Wonglom

Algal lesions are widespread and mostly irregular to fimbriately circular on upper leaf surfaces. 

Thalli are subcuticular, circular to irregular in outline with finely laciniate margins. They are 

composed of long cylindrical filaments, pinnately branched, with lateral branches growing in 

various directions (Figure 3A). Gametangia are spherical to elliptical, dark orange, solitary or in 

clusters of 2 to 3, 37.5–45 m wide and 40–50 m long. Sporangiophores growing perpendicular

from the upper leaf surface are cylindrical, five to eight cells, in tufts of three or more, 10.25–

12.5 m wide and 455–550 m long (Figure 3B). Sporangia are spherical, 20–30 m in diameter.

Gametes and zoospores were not observed in this study. This species caused necrosis of 

epidermal and palisade leaf cells.

Remark: The thalli of C. lagerheimii are open-filamentous circular to very irregular in outline. 

Margins of thalli are finely laciniate and the main filamentous cells branch in pinnate fashion as 

described by Thompson and Wujek (1997).

Cephaleuros tumidae-setae Thompson and Wujek

Herbarium number: PSU-SA01
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Host: Syzygium australe (H.L. Wendl. ex Link) B. Hyland (common name: rose apple; local 

name: chom phu)

Localities: Krabi province

Date of collection: October 23, 2016

Collectors: Anurag Sunpapao, Narasinee Thithuan and Prisana Wonglom

Orange to brown algal thalli on leaves are surrounded by dark brown to dark purple 

discoloration. Thalli have subcuticular growth within the leaf tissue, causing necrosis beneath 

algal thalli. Thalli are roughly circular with irregular, ragged-appearing margins of loose or 

compacted ramuli (Figure 3C). The margins of the thalli are too irregular to measure (Figure 

3D). Setae are short, one- or two-celled filaments. Sporangiophores develop from thalli on the 

upper leaf surfaces. They are cylindrical, two-celled, erect, solitary, 10–12.5 µm wide and 305–

367.5 µm long. Head cells develop terminally and produced four sporangiate laterals each. 

Sporangia are spherical to elliptical, 17.5–20 µm wide and 17.5–25 µm long. Gametangia are 

spherical to elliptical, 22.5–25 µm wide and 22.5–27.5 µm long, and are produced beneath the 

cuticle.  Gametes and zoospores were not observed in this study. 

Remark: The thalli of C. tumidae-setae grow subcuticularly. Cephaleuros tumidae-setae is 

characterized by thallus with irregular, ragged appearing margin and ramuli mostly developed 

from a single dichotomizing filament and attenuated, as previously described by Thompson and 

Wujek (1997). This species is also found on leaves of Syzygium jambos, Rhizophora apiculata 

and Sindora siamensis.

DISCUSSION

In the present study, in Thailand forty one plant species were found to be hosts for C. 

virescens. Most of the hosts are perennial dicots that have been reported from other tropical and 
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subtropical areas (Marlatt and Alfieri 1981, Holcomb 1986, Thompson and Wujek 1997). The 

observations of this current study are in agreement with the previous report that C. virescens had 

the broadest host range among Cephaleuros species as found in India (Gokhale and Shaikh 2012)

and in Japan (Suto and Ohtani 2009). This suggests that C. virescens is a common species and 

widespread in the tropical and temperate zones worldwide. However, the number of algal species

identified in Thailand, especially the eleven Cephaleuros spp., is higher than the species counts 

reported in other regions (Table 1). For example only two species of C. parasiticus and C. 

virescens have been reported in India (Ponmurugan et al. 2010, Ramya et al. 2013, Suto et al. 

2014). Suto and Ohtani (2009) reported five Cephaleuros species namely C. aucubae, C. 

biolophus, C. japonicus, C. microcellularis and C. virescens in Japan.

All Cephaleuros species grow subcuticularly and they cause damage beneath their thalli 

with loss of photosynthetic area due to the necrosis of green tissues (Safeeulla and Govindu 

1948). Among the eleven species in Thailand, most Cephaleuros species of this study have 

subcuticular growth beneath cuticle, with the exception of C. parasiticus. Thompson and Wujek 

(1997) stated that C. parasiticus is an intercellular species growing deeper than the other species.

Sporangiophores of C. parasiticus are mostly found on the lower leaf surfaces and the stomata 

were destroyed. Furthermore, C. parasiticus caused cell necrosis from the upper to the lower leaf

surface, whereas the other ten species found in this study caused necrosis of only one or two cell 

layers beneath the algal thalli. Some Cephaleuros species found in this study were common on 

the lower leaf surfaces of heavily infected leaves. The condition with infected lower leaf surfaces

results from the zoospores swimming in a film of water connecting the two sides of a leaf 

(Chapman and Good 1983). Cephaleuros growth on a plant host resulted in depletion of water 

and mineral nutrients from the host tissues (Wolf 1930), and this is further exacerbated by the 

secretion of harmful algal metabolites (Jourbert and Rijkenberg 1971). 
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Prior studies of Cephaleuros in Thailand have identified seven species: C. diffusus, C. 

expansa, C. karstenii, C. parasiticus, C. pilosa, C. solutus, and C. virescens. The distribution of 

plant parasitic algae in Thailand is now expanded by four new findings, C. druetii, C. henningsii,

C. lagerheimii, and C. tumidae-setae, with identifications based on morphological characteristics

in this current study.  Some of the Cephaleuros specimens could not be confidently identified and

were labeled as Cephaleuros spp. (Table 1), because the morphological characteristics in 

Thompson and Wujek (1997) were not fully met. These specimens will require further 

identification approaches, and have the potential to be identified as new species in Thailand. 

The collection of the eleven Cephaleuros species in Thailand supports the wide 

distribution of these foliicolous, parasitic green algae. Tropical and subtropical rain forest 

habitats are favorable for the development of diverse subaerial algal flora. The information 

available on subaerial algae of tropical and subtropical regions is still limited, especially 

regarding parasitic algae that cause major or minor damage to several host plants. Future work 

could include updating collections, host range and disease severity studies, and molecular 

characterization.
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Figure 1. Study sites include six regions of Thailand, northern, central, western, northeastern, 
eastern and southern Thailand. Each study site compose of three provinces, (northern site: 
Chiang Rai, Chiang Mai, Phrae; central site: Nakhon Pathom, Lopburi, Suphan buri; western 
site: Kanchanaburi, Tak, Ratchaburi; eastern site: Chanthaburi, Chonburi, Rayong; northeastern 
site: Khon Kaen, Udon Thani, Ubon Ratchathani; southern site: Krabi, Chumphon, Songkhla)



Figure 2. Characteristics of Cephaleuros species found in this study. A, thallus of C. druetii 
divergently ramulate and wide spreading (arrow). B, dichotomously or trichotomously lobed 
filamentous cells of C. druetii and gametangia underside of thallus (arrows). C, long cylindrical 
filamentous cells of C. henningsii. D, tuft of sporangiophores of C. henningsii. Scale bars = 50 
m, sp=sporangiophore, zs=zoosporangia.



Figure 3. Characteristics of Cephaleuros species found in this study. A, open filaments of C. 
lagerheimii. B, sporangiophores of C. lagerheimii. E–F, irregular, loose or compacted ramuli of 
C. tumidae-setae. Scale bars = 50 m. sp=sporangiophore.


