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PREFACE 

 

For more than 150 years the concept of Rhizophydium has been based on 

thallus morphological features. Although the use of ultrastructural and 

molecular characters in systematic analyses of chytrid diversity has 

revolutionized our understanding of these fungi, ready access to summaries of 

established taxa based on morphological characters is still important for 

modern systematic decisions. The last monographic treatment of 

Chytridiomycota was Frederick K. Sparrowôs Aquatic Phycomycetes 

published in 1960. Subsequently, Joyce Longcore summarized the names and 

references of new taxa since Sparrowôs monograph. Thus, with the most 

recent monographic treatment of the majority of chytrid genera over 60 years 

old, there is a critical need for updated monographic summaries of chytrid 

genera.  

Described in the mid-1800s, Rhizophydium is one of the older and larger 

genera of chytrids. As the name of the type species indicates, Rhizophydium 

globosum was characterized by its spherical sporangium. Since then over 220 

additional species of Rhizophydium have been described with a wide range of 

sporangial shapes, substrates, hosts, and habitats, greatly changing the 

concept of the genus. The purpose of this book is to summarize the species of 

the genus Rhizophydium, bringing together descriptions, keys and 

illustrations. As a matter of record incompletely known taxa are also 

described and illustrated. In a final section, taxa that have been transferred, 

synonymized, rejected and excluded are listed. The genus Rhizophydium is 

currently recognized as more diverse than classically viewed, and 

ultrastructural and molecular analyses of members of the genus have lead to 

delineation of numerous families and genera in the order Rhizophydiales. As 

chytrid systematics are revised, it is our aim that this summary facilitate 

recognition of previously described taxa within Rhizophydium and serve as a 

guide when new taxa are discovered. 

This study was supported by NSF-REVSYS grant DEB-0516173 and NSF-

AFTOL grant DEB-0732599. We express our sincere gratitude to Dr. Will H. 

Blackwell, Department of Biological Sciences, The University of Alabama, 
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Experimental, Universidad de Buenos Aires, Argentina, for their constructive 

and time-consuming reviews of this manuscript. We extend our appreciation 

to Dr. Merlin White for helpful comments and insights. The Index Fungorum 

(CABI Bioscience Database) has assisted in searching names and references, 

and we appreciated access to this resource.  
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INTRODUCTION  

 
The genus Rhizophydium Schenk (1858) is among the oldest of 

Chytridiomycota genera, preceded only by Chytridium A. Br. (Braun 1851) 

and Rhizidium A. Br. (Braun 1856b, 1856c). Rhizophydium was established to 

accommodate inoperculate members of Chytridium, and the genus was 

formally described by Rabenhorst (1868). Based on the type Rhizophydium 

globosum (Clements & Shear 1931), the morphological concept is of a simple 

thallus composed of a monocentric, epibiotic, spherical, multipored 

sporangium bearing a single rhizoidal axis that branches, and an epibiotic 

resting spore. Despite the relative simplicity of morphological characters 

defining the genus, 235 species have been described, many having been 

delineated on the basis of habitat and/or substrate utilization. Karling (1977) 

merged Phlyctidium Rabenh. with Rhizophydium, because differences in the 

endobiotic portion of the eucarpic thallus were not distinctive enough to 

warrant generic delineation. As well, Phlyctidium was not a valid genus 

because the name had been used previously for a genus of Ascomycetes. 

Within this concept of Rhizophydium, 146 species are sufficiently described 

and are considered to be valid, while 89 other species are either: (1) 

incompletely known, (2) rejected as valid because their limited descriptions 

preclude placement in Rhizophydium, (3) are properly in synonymy in other 

genera, or (4) have been removed to recently circumscribed genera.  

We consider a species to properly be included in the genus when 

information regarding its sporangium, rhizoidal system, and zoospore has 

been provided. Most species have not been brought into pure culture where 

they can be studied extensively under controlled conditions, but rather have 

been studied via microscopic observations in situ. Thus, the degree of 

morphological information provided varies among taxa.  

With the inclusion of Phlyctidium in Rhizophydium (Sparrow 1943, 1960, 

Karling 1977, and others), in species descriptions we distinguish between a 

rhizoidal system and a haustorium as the endobiotic portion of the eucarpic 

thallus; both are organs of attachment and absorption of nutrients. Although 

difficult to define precisely, a rhizoid is a taproot-like, often tapering structure 

consisting of anucleate filaments of a saprobic organism, while a haustorium 

is a specialized absorptive organ, generally of a parasitic organism. 

It is probable that most chytridiaceous fungi have a resting spore stage 

because of the advantage conferred in being able to survive unfavorable 

environmental conditions in a resistant condition. Thick-walled resting spores 

filled with storage contents are commonly, but not universally, reported 

among species of Rhizophydium. Resting spores may arise either vegetatively 
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or sexually. Sexual recombination is less commonly reported and has been 

found mostly among aquatic-inhabiting species. Although variation exists in 

what type of cells are involved, typically the contents of one gametangium is 

transferred to an adjacent gametangium that develops into a resting spore 

functioning as a zygote (Couch 1935, Sparrow 1935). 

The purposes of this taxonomic summary and revision are to assemble 

descriptions, illustrations, and information pertaining to habitats, substrates, 

and geographical locations, of all completely and incompletely known 

species, and to summarize species that have been rejected, synonymized, or 

removed from Rhizophydium. This assembly updates the most recent 

monograph (Sparrow 1960) and listing of names (Longcore 1996). Figures 

have been redrawn from original literature, or adapted from descriptions 

when figures were not obtainable. 

Taxonomy of accepted species of Rhizophydium: Seven Sections 

Morphological identification of Rhizophydium species relies on seven 

sections, each section representing a predominant sporangial shape: 

Section 1. Sporangium predominantly spherical or subspherical throughout 

development. 

Section 2: Sporangium predominantly spherical at first, then urceolate (urn-

shaped) after discharge. 

Section 3: Sporangium spherical at first, then angular and upright at 

maturity, or angular throughout development. 

Section 4: Sporangium predominantly pyriform  (pear-shaped, the part of the 

sporangium proximal to the substrate being broadest), conical, or pyramidal . 

Section 5: Sporangium predominantly obovoid, obovate, or obpyriform  (the 

part of the sporangium distal to the substrate being broadest). 

Section 6: Sporangium predominantly citr iform  (lemon-shaped) or saddle-

shaped, ovoid, or oblong; the long axis of the sporangium parallel with the 

surface of the substratum. 

Section 7: Sporangium predominantly cylindrical , fusiform , broadly or 

narrowly ellipsoidal, the long axis frequently at a right angle or slightly 

inclined to that of the substrate. 

For each Section, a key to the species in that section is presented, followed by 

the species descriptions in alphabetical order, with descriptions and 

illustrations of those species. Following the seven sections are alphabetical 

listings of (1) incompletely known species (with illustrations), (2) excluded 

species, (3) taxonomic synonymies, and (4) species removed to other genera 

in Rhizophydiales. 
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Section 1: Key. Sporangium predominantly spherical or subspherical 

throughout development. 

1a. Principally from a terrestrial (soil and submersed mud) habitat  ............................  2 

1b. Principally from an aquatic (freshwater or marine) habitat  .................................  24 

 

2a (1a). Zoospores discharged in a vesicle  ..................................................................  3 

2b. Zoospores discharged singly, consecutively, but not in a vesicle  ..........................  6 

 

3a (2a). Discharge apparatus one or more papillae  .....................................................  4 

3b. Discharge apparatus a pore with a recurved rim  ............................  R. lenelangeae 

 

4a (3a). Discharge apparatus 1ï5 papillae, sporangium with conspicuous concentric 

halos  .............................................................................................  R. coronum 

4b. Discharge apparatus 1 apical or lateral papilla, sporangium without halos  ...........  5 

 

5a (4b). Rhizoids sparse, branched, thalli numerous (up to 14) on host cell  ..................  

 .......................................................................................................  R. amoebae 

5b. Rhizoid unbranched, an intramatrical peg or foot  ........................  R. aphanomycis 

 

6a (2b). Discharge apparatus one or more papillae or pores  .......................................  7 

6b. No papillae or pores present; zoospores released when sporangial wall dissolves or 

collapses  ...................................................................................  R. patellarium 

 

7a (6a). Discharge apparatus one or more papillae  .....................................................  8 

7b. Discharge apparatus one or more pores  ..............................................................  19 

 

8a (7a). Discharge apparatus a single papilla  ..............................................................  9 

8b. Discharge apparatus multiple papillae  ................................................................  10 

 

9a (8a). Discharge apparatus one apical or lateral papilla, zoospores released singly  ....  

 .................................................................................................  R. ellipsoideum 

9b. Discharge apparatus one apical papilla, zoospores released simultaneously  ............  

 .........................................................................................................  R. aureum 

 

10a (8b). Organism parasitic on Nowakowskiella  ..........................  R. rarotonganense 

10b. Organism saprophytic on pollen, chitin, or keratin  ...........................................  11 

 

11a (10b). Organism saprophytic on chitin or keratin  ...............................................  12 

11b. Organism saprophytic on pollen  ......................................................................... 16 
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12a (11a). Organism saprophytic on chitin  ..............................................  R. signyense 

12b. Organism saprophytic on keratin  ......................................................................  13 

 

13a (12b). Sporangium stalked  ................................................................  R. stipitatum 

13b. Sporangium sessile  ............................................................................................  14 

 

14a (13b). Discharge apparatus 5ï10 papillae, sporangial wall ornamented  ..................  

 .............................................................................................  R. keratinophilum 

14b. Discharge apparatus 2ï30 papillae, sporangial wall ornamented  ......................  15 

 

15a (14b). Discharge apparatus 1ï30 (av. 16) papillae, zoospores 2ï3µm diam., 

discharged simultaneously from several papillae ......................  R. condylosum 

15b. Discharge apparatus 5ï10 papillae, zoospores 5ï7 µm diam., discharged from 

one or two papillae  .....................................................................  R. piligenum 

 

16a (11b). From saline soils  ......................................................................................  23 

16b. Not from saline soils  .........................................................................................  17 

 

17a (16b). Discharge apparatus 2ï5 papillae, sporangial wall distinctly double-

contoured ................................................................................  R. sphaerotheca 

17b. Discharge apparatus 3ïmany papillae, sporangial wall not double-contoured  ..  18 

 

18a (17b). Discharge apparatus 3ï12 papillae, rhizoids hair-like  ........  R. capillaceum 

18b. Discharge apparatus multiple papillae, rhizoids originate as multiple robust, 

closely spaced axes on base of sporangium  ............................ R. brooksianum 

 

19a (7b). Discharge apparatus a single pore  .......................................  R. marshallense 

19b. Discharge apparatus multiple pores  ..................................................................  20 

 

20a (19b). Sporangial wall ornamented with 3ï50 elongate, flexible, unbranched hairs 

 ................................................................................................  R. hispidulosum 

20b. Sporangial wall not ornamented  ........................................................................  21 

 

21a (20b). Thalli numerous (up to 80) on host, primarily parasitic on Rhizophlyctis 

rosea and other chytrids  ..................................................  R. hyperparasiticum 

21b. Thalli single or few on host  ...............................................................................  22 

 

22a (21b). Organism saprophytic on cellulosic substrata  .....................  R. polystomum 

22b. Organism saprophytic on pollen  .......................................................  R. bullatum 

 

23a (16a). Sporangium 23-42 µm diameter  ................................................ R. aestuarii 
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23b. Sporangium 60-80 µm diameter ..................................................... R. halophilum  

 

24a (1b). From marine habitat  ...................................................................................  25 

24b. From freshwater habitat  ....................................................................................  29 

 

25a (24a). Discharge apparatus 1 or more papillae  ...................................................  26 

25b. Discharge apparatus 1ïseveral pores, or a large, lateral, irregular aperture  ......  28 

 

26a (25a). Discharge apparatus a single apical or lateral papilla  ....................................  

 .................................................................................  R. brevipes var. marinum 

26b. Discharge apparatus 2ï16 papillae  ....................................................................  27 

 

27a (26b). Discharge apparatus 2ï3 low papillae, parasitic on Bryopsis and Codium  ...  

 .......................................................................................................  R. littoreum 

27b. Discharge apparatus 5ï16 papillae, parasitic on Spongomorpha, Acrosiphonia 

and Polysiphonia  .......................................................................  R. discinctum 

 

28a (25b). Discharge apparatus 1ïseveral pores, sporangium 30-60 µm diameter  ........  

 ................................................................................................  R. subglobosum 

28b. Discharge apparatus a large, lateral, irregular aperture, sporangium 16ï24 µm 

diameter ..........................................................................................  R. codicola 

 

29a (24b). Zoospores discharged in a vesicle  ....................................  R. planktonicum 

29b. Zoospores discharged singly, consecutively, or as a group, but not in a vesicle .  30 

 

30a (29b). Discharge apparatus 1ï5 low papillae  .............................  R. macrosporum 

30b. Discharge apparatus a single apical pore, or sporangial apex deliquesces  ........  31 

 

31a (30b). Discharge apparatus a tube, or 1 or more pores, papillae, or beaks  .........  32 

31b. No discharge apparatus; sporangial wall deliquesces to release zoospores  .......  65 

 

32a (31a). Discharge apparatus 1ï2 sub-apical beaks  ............................  R. rostellatum 

32b. Discharge apparatus a tube, or 1 or more pores or papillae  ...............................  33 

 

33a (32b). Discharge apparatus a tube  ......................................................................  34 

33b. Discharge apparatus 1 or more pores or papillae  ..............................................  35 

 

34a (33a). Sporangium 6ï8 µm diameter, discharge tube 4ï5 µm long by 2 µm 

diameter ..................................................................................  R. ampullaceum 

34b. Sporangium 32ï58 µm diameter, discharge tube 6 µm long by 4.5 µm diameter  ..  

 .....................................................................................................  R. deformans 
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35a (33b). Discharge apparatus 1 or more papillae  ...................................................  36 

35b. Discharge apparatus 1 or more pores  ................................................................  48 

 

36a (35a). Discharge apparatus a single papilla  ........................................................  37 

36b. Discharge apparatus 1ï5 (usually multiple) papillae  .........................................  41 

 

37a (36a). Discharge papilla apical, prominent, slightly oblique  .....  R. asymmetricum 

37b. Discharge papilla apical or subapical, not oblique  ............................................  38 

 

38a (37b). Sporangium small, up to 7 µm diameter  .................................  R. schroeteri 

38b. Sporangium larger, 10ï33 µm diameter  ............................................................  39 

 

39a (38b). Sporangium 10ï13 µm diameter, endobiotic part a lobate, sac-like 

haustorium ..........................................................................................  R. skujai 

39b. Sporangium 10ï33 µm diameter, endobiotic part a branched rhizoid  ...............  40 

 

40a (39b). Sporangium 10ï33 µm diameter, discharge papilla apical  ............................  

 ...............................................................................................  R. mammillatum 

40b. Sporangium 10ï20 µm diameter, discharge papilla lateral  ............  R. punctatum 

 

41a (36b). Sporangia proliferate internally  ............................................  R. proliferum 

41b. No internal proliferation of sporangia  ...............................................................  42 

 

42a (41b). Thalli numerous (up to 20) on host  .................................  R. chytriomycetis 

42b. Thalli few on host  .............................................................................................  43 

 

43a (42b). Organism saprophytic on pollen  ..............................................................  44  

43b. Organism parasitic  ............................................................................................  45 

 

44a (43a). Sporangium 8ï15 µm diameter, with usually 2 or more subapical papillae  ..  

 ..................................................................................................  R. squamosum 

44b. Sporangium 22ï35 µm diameter, with 1ï5 variously placed papillae   R. porosum 

 

45a (42b). Organism parasitic on Pythium or Vampyrella  .........................................  46 

45b. Organism parasitic on algae  ..............................................................................  47 

 

46a (45a). Organism parasitic on Pythium  ......................................................  R. pythii 

46b. Organism parasitic on Vampyrella ................................................  R. vampyrellae 

 

47a (45b). Resting spore sexually formed  ....................................................  R. couchii 
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47b. Resting spore asexually formed  .......................................................  R. globosum 

 

48a (35b). Zoospores form a loose mass (but are not enclosed in a vesicle) at or 

outside discharge pore ...................................................................................  49 

48b. Zoospores discharge singly or consecutively, but do not remain as a loose mass  ..  

 .......................................................................................................................  50 

 

49a (48a). Sporangium 6ï8 µm diameter, zoospores form a loose mass at the apical 

pore, attached to the pore by the tips of the flagella  ..........  R. constantineanui 

49b. Sporangium 12 µm diameter, zoospores form a loose mass outside the sub-apical 

or lateral pore  .............................................................................  R. algavorum 

 

50a (48b). Discharge apparatus a single apical, subapical, or lateral pore  ................  51 

50b. Discharge apparatus 2ï5 (rarely single) pores  ..................................................  59 

 

51a (50a). Discharge apparatus a single lateral pore  ..................................  R. canterae 

51b. Discharge apparatus a single apical or subapical pore  ......................................  52 

 

52a (51b). Sporangium wall double-contoured  .........................................................  53 

52b. Sporangium wall not double-contoured  ............................................................  54 

 

53a (52a). Organism saprophytic on pollen, rhizoid extensively branched  ....................  

 ....................................................................................................  R. annulatum 

53b. Organism parasitic on Spirogyra, haustorium a short, blunt, peg-like tube  ............  

 .........................................................................................................  R. brevipes 

 

54a (52b). Sporangium wall ornamented  ..................................................................  55 

54b. Sporangium wall smooth, not ornamented  ........................................................  56 

 

55a (54a). Wall covered with conspicuous spines, rhizoids branched, organism 

saprophytic on pollen ........................................................... R. echinocystoides 

55b. Wall covered with short, sharp spines, haustorium a single, unbranched, slightly 

inflated tube,organism parasitic on Cladophora  .......................  R. spinulosum 

 

56a (54b). Sporangium small, 5ï7.6 µm diameter  ................................  R. mougeotiae 

56b. Sporangium larger, 10ï20 µm diameter  ............................................................  57 

 

57a (56b). Wall of sporangium distinctly thickened on lower part to form a cup-like 

base ......................................................................................................  R. tenue 

57b. Wall of sporangium not thickened on lower part  ...............................................  58 
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58a (57b). Sporangium 10ï15 µm diameter, rhizoid simple, filamentous, short; 

organism parasitic on Cladophora  ...........................................  R. cladophorae 

58b. Sporangium 16ï20 µm diameter, rhizoid delicate, unbranched, short or up to 180 

µm long; organism parasitic on Oscillatoria  .......  R. oscillatoriae-rubescentis 

 

59a (50b). Organism saprophytic on pollen  ..............................................................  60 

59b. Organism parasitic on various hosts  ..................................................................  61 

 

60a (59a). Sporangial wall smooth, single-layered, resting spore with an undulate 

outer wall .......................................................................................  R. undatum 

60b. Sporangial wall compound, outer wall a thin, undulating veil  .......  R. undulatum 

 

61a (59b). Sporangial wall partially deliquesces prior to, or collapses after, zoospore 

discharge ........................................................................................................  62 

61b. Sporangial wall remains intact after discharge  ........................................ R. fugax 

 

62a (61a). Sporangial wall deliquesces to form multiple openings  ...........................  63 

62b. Sporangial wall collapses after discharge ........................................  R. cyclotellae 

 

63a (62a). Quartets of zoospores formed within sporangium, sporangial wall 

deliquesces to form multiple openings; organism parasitic on Asterionella  ......  

 ...................................................................................................  R. tetragenum 

63b. Zoospores not delineated in quartets; sporangial wall deliquesces to form 1ï3 

openings.........................................................................................................  64 

 

64a (63b). Fourï60 zoospores delineated, sporangial wall deliquesces to form 1ï3 

openings; organism parasitic on Eudorina  ........................  R. contractophilum 

64b. Threeï20 zoospores delineated, sporangial wall deliquesces to form 1ï3 

openings; organism parasitic on Fragilaria  ................................  R. fragilariae 

 

65a (31b). Sporangial wall ruptures to release zoospores  ...............  R. chytriophagum 

65b. Sporangial wall partially or entirely deliquesces to release zoospores  ..............  66 

 

66a (65b). Sporangial wall partially deliquesces to form 1ï3 openings  ....  R. persicum 

66b. Sporangial wall entirely deliquesces  .................................................................  67 

 

67a (66b). Sporangium small, 3.5ï4.5 µm diameter; organism parasitic on  Achnanthes 

 ....................................................................................................  R. achnanthis 

67b. Sporangium larger, 5ï20 µm diameter  ..............................................................  68 

 

68a (67b). Sporangium stalked, 11ï18 µm diameter; organism parasitic on Melosira  ..  
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 ......................................................................................................  R. melosirae 

68b. Sporangium sessile  ............................................................................................  69 

 

69a (68b). Sporangium 5ï11 µm diameter, zoospores mature at liberation  . R. difficile 

69b. Sporangium 12ï20 µm diameter, zoospores not fully delineated at liberation  .......  

 .............................................................................................  R. sphaerocystidis 

 

Section 1: Species descriptions. 

Rhizophydium achnanthis Friedmann  PLATE 1, FIGS. 1ï6 

Oesterr. Bot. Z. 99: 181, fig. 1, lïv. 1952. 

ñSPORANGIUM sessile, or borne at the tip of a more or less elongate 

extramatrical, delicate stalk; spherical, 3.5ï4.5 µm diameter, or obovoid to 

transversely ovoid, 3.3ï4.0 by 4.7ï6.7 µm; wall smooth, colorless, 

deliquescing completely upon discharge of the zoospores. RHIZOIDAL SYSTEM 

arising directly from the base of the sporangium or as a continuation of the 

extramatrical sporangial stalk, composed of delicate, sparingly branched 

rhizoids or a single unbranched one. ZOOSPORES spherical, 2.5 µm diameter, 

with an eccentric colorless globule and long flagellum. RESTING SPORE not 

observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; parasitic on Achnanthes affinis; 

Austria. 

NOTE ð Type material not designated: Friedmannôs illustration (fig. 1, lïv, 

Oesterr. Bot. Z. 99: 176. 1952) of R. achnanthis Friedmann is accepted as the 

type.  

Rhizophydium aestuarii (Ulken) Amon ex Letcher  PLATE 1, FIGS. 7ï10 
Mycologia 76: 138, fig. 6, qïs. 1984. 

Phlyctochytrium aestuarii Ulken, Veroff. Inst. Meeresforsch. Bremerh. 13: 215, fig. 

5, lïp. 1972. 

SPORANGIUM spherical to sub-spherical, 23.4ï41.5 µm by 23.4ï40 µm  

diameter, with 5ï16 conical papillae, 2.9ï4.3 µm at the base and 2 µm at the 

tip; the number of papillae perhaps relative to the diameter of the sporangium. 

RHIZOIDAL SYSTEM richly branched, beginning at an apophysis either 

intramatrical and spherical or extramatrical and beet-shaped, 7 µm in 

diameter and 8ï9 µm long; rhizoids tapering. ZOOSPORES spherical to 

somewhat ovoid, 3ï4 µm diameter, with a single globule; flagellum 13ï17.4 

long. RESTING SPORE not observed (Ulken 1984).  

HABITAT /SUBSTRATE/LOCATION ð From submersed aestuary soil; on pollen; 

Germany (Ulken 1984). 

NOTE ð In accordance with Art. 36, ICBN (McNeill et al. 2006), this taxon is 



10 

 

validated with the following Latin description based on Ulkenôs German 

description: 

Sporangium sessilia, sphaerica, 23.4ï41.5 µm diam., membrana tenui, incolorata, cum 5ï16 

papillae conicae. Rhizoidea magna ramosa cum variabilum apophysatum. Zoosporae sphaerica 

ad breviter elongatae, 3ï4 µm diam., cum globulum lipoideum singulum. Sporae perdurantes 

nondum observatis. Saprophyticum in pollenis, habitas aesturarii terrestra. Rhizophydium 

aestuarii (Ulken) Amon ex Letcher typus hic designatus, figura 5, lïp, Veroff. Inst. Meeresforsch. 

Bremerh.13: 211. 1972.  

 The zoospore ultrastructure of R. aestuarii has been described (Lange and  

Olson 1977).  

Rhizophydium algavorum B.V. Gromov, Plujusch, & K.A. Mamkaeva 

 PLATE 1, FIGS. 11, 12 

Protistologica 1: 64, fig. 1, aïf. 1999. 

ñSPORANGIUM sessile, spherical, about 12 µm diameter; wall thin, smooth, 

colorless, with a single lateral discharge pore. RHIZOIDAL SYSTEM composed 

of fairly developed dividing tubular rhizoids originating from a single axis 

that is no thicker than the remainder of the rhizoids. ZOOSPORES elongate, 5 

by 2 µm, with a single refractory globule, flagellum 15 µm long. RESTING 

SPORE not observedò (Gromov, Plujusch, and Mamkaeva 1999).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; obligately parasitic on algae, 

Chlorococcales and Tribonema gayanum; Russia (Gromov, Plujusch, and 

Mamkaeva 1999). 

NOTE ð Type material not designated; Gromov, Plujusch, and Mamkaevaôs 

illustration (fig. 1, aïf, Protistologica 1: 64. 1999) of R. algavorum  B.V. Gromov, 

Plujusch, & K.A. Mamkaeva is accepted as the type. 

Rhizophydium amoebae Karling  PLATE 1, FIGS. 13ï16 

Amer. J. Bot. 33: 331, figs. 5ï8. 1946. 

ñSPORANGIUM sessile, spherical, 8ï20 µm diameter with a low apical exit 

papilla and a thick, brown, smooth wall; sporangia gregarious, up to 14 on a 

host cell. RHIZOIDAL SYSTEM relatively sparse but frequently branched. 

ZOOSPORES oval, 2 by 3 µm, with a minute, 0.5ï1 µm diameter, somewhat 

laterally located refractive globule. RESTING SPORE spherical, 8ï14 µm 

diameter, with a thick, dark brown wall and one to several large refractive 

globules; functioning as a prosporangium in germinationò (Sparrow 1960). 

 HABITAT /SUBSTRATE/LOCATIONðMoist soil; ñparasitic on Amoeba terricola 

and saprophytic on insect exuviae; Brazilò (Sparrow 1960). 

NOTE ð Type material not designated; Karlingôs illustration (figs. 5ï8, Amer. J. 

Bot. 33: 330. 1946) of R. amoebae Karling is accepted as the type. 
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Rhizophydium ampullaceum (A. Br.) A. Fisch.  PLATE 1, FIGS. 17ï22 

Rabenhorst. Kryptogamen-Fl. 1 (4): 101. 1892. 

Chytridium ampullaceum A. Br., Monatsber. Berlin Akad. 1855: 384 (1856); 

Abhandl. Berlin Akad. 1855:66, pl. 5, figs. 24ï27. 1856. 

Olpidium ampullaceum (A. Br.) Rabenh., Flora Europaea algarum 3: 282. 1868. 

Sphaerostylidium ampullaceum (A. Br.) Sorokin, Arch. Bot. Nord France 2:20, fig. 

17. 1883 (separate). 

ñSPORANGIUM sessile or, rarely, on a short stalk, spherical, 6ï8 µm diameter, 

with an apical discharge tube 4ï5 µm long by 2 µm in diameter; wall thin, 

smooth, colorless. RHIZOIDAL SYSTEM  feebly developed, rhizoids branched. 

ZOOSPORES with a single globule and a posterior flagellum, discharged 

through the somewhat flaring funnel-like apex of the opened discharge tube. 

RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñclustered on filaments of various 

algae (Oedogonium, Spirogyra, Cladophora, Mougeotia) and pine pollen; 

Africa, Germany, Great Britain, Latvia, Russia, United Statesò (Sparrow 

1960).  

NOTE ð Type material not designated; Braunôs illustration (pl. V, figs. 24ï27,  

Abhandl. Berlin Akad. 1855: 66. 1856) of C. ampullaceum A. Br. is accepted as 

the type of R. ampullaceum (A. Br.) A. Fisch. 

Rhizophydium annulatum Sparrow  PLATE 2, FIGS. 1ï3 

Canad. J. Bot. 55: 1501, figs. 1ï6. 1977. 

ñSPORANGIUM sessile, spherical, 12ï27 µm diameter, wall smooth,  colorless, 

double-contoured, with a single, 3ï5 µm diameter, strongly protruding apical 

to lateral discharge papilla elevated on a distinct 1.5ï2.5 µm high collarette. 

RHIZOIDAL SYSTEM branched, fairly extensive, arising from a narrow 

isodiametric stalk. ZOOSPORES few, usually 4ï12, rarely up to 16, spherical, 

5ï7 µm diameter with a proportionately large, 3ï4 µm diameter colorless 

globule and 17ï20 µm long flagellum; escaping individually upon 

deliquencense of the discharge papilla. RESTING SPORE not observedò 

(Sparrow 1977).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic (?); on pine pollen, Florida, USA. 

NOTE ð This chytrid was observed on pollen during a pine ñpollen showerò 

in mid-winter, but the author goes no further in habitat description such that 

this organism might be considered either primarily aquatic or terrestrial in 

habitat. Sparrowôs illustration (figs. 1ï6, Canad. J. Bot. 55: 1503. 1977) was 

designated as the type. 
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Rhizophydium aphanomycis Karling  PLATE 2, FIGS. 4ï9 

Nova Hedwigia 27: 750, pl. 1, figs. 12ï19. 1976. 

ñSPORANGIUM predominantly spherical, 10ï40 µm diameter, hyaline, with a 

thin smooth wall and a broad exit papilla. RHIZOIDAL SYSTEM a short tube 

that penetrates the host wall and develops into a tapering peg or slightly 

enlarged foot. ZOOSPORES spherical, 2.8ï3.2 diameter, with a small, hyaline, 

refractive globule; often swarming in a vesicle at release. RESTING SPORE 

predominantly spherical, 12ï32 µm, with grayish-granular content, 

functioning as a prosporangium upon germinationò (Karling 1976a).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñparasitic on Aphanomyces sp.; from 

the Ngorongora Crater, Tanzaniaò (Karling 1976a). 

NOTE ð Karlingôs illustration (pl. 1, figs. 12ï19, Nova Hedwigia 27: 765. 1976) 

was designated as the type. 

Rhizophydium  asymmetricum (P.A. Dang.) Minden  PLATE 2, FIGS. 10ï15 

Kryptogamenfl. Mark Brandenburg 5: 328. 1911 (1915). 

Chytridium asymmetricum P.A. Dang., Le Botaniste 2: 243, pl. 17, fig. 1. 1890ï91. 

ñSPORANGIUM sessile, ovoid, 16 µm high by 10 µm diameter, with a 

prominent, slightly oblique apical papilla; wall stout, smooth, colorless. 

RHIZOIDAL SYSTEM composed of delicate, branched rhizoids arising from a 

short slender main axis. ZOOSPORES small, spherical, with an eccentric 

colorless globule and a long flagellum, emerging through a pore formed upon 

the deliquescence of the papilla. RESTING SPORE not observedò (Sparrow 

1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Tribonema 

bombycina var. minor; Franceò (Sparrow 1960). 

NOTE ð The characteristically tilted discharge papilla serves to separate this 

species from the morphologically similar R. mammillatum (A. Br.) A. Fisch. 

(Sparrow 1960). 

Type material not designated; Dangeardôs illustration (pl. 17, fig. 1, Le Botaniste 

2: 243. 1890ï91) of C. asymmetricum P.A. Dang. is accepted as the type of R. 

asymmetricum (P.A. Dang.) Minden. 

Rhizophydium aureum K. Konno  PLATE 2, FIGS. 16ï19 

Sci. Rep. Tokyo Daigaku, B. 14: 233, pl. 3, figs. AïD. 1972. 

ñSPORANGIUM spherical, subspherical, 21-92 µm diameter; wall smooth, 

yellow-brown or golden brown, 1ï1.5 µm in thickness, with a low, broad, 

apical exit papilla, 4ï8 µm in height by 8ï20 µm diameter at base. 

RHIZOIDAL SYSTEM arising from a single point at the base of the sporangium, 

main axis up to 8 µm or more diameter, rhizoids branched, tapering toward 



13 

 

the end, extending up to 100 µm or more in length. ZOOSPORES spherical, 

colorless, 4ï5 µm  diameter, with a hyaline refractive globule 1ï2 µm 

diameter; flagellum 23ï28 µm in length, matured zoospores emerging after 

deliquencense of the papilla. RESTING SPORE not observedò (Konno 1972).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on keratin (snake skin, 

bee wings, and cicada wings); Japanò (Konno 1972). 

NOTE ð ñThis species is characterized by the golden-brown sporangial wall 

and large thalli. It differs from Rhizophydium chitinophilum Antik. in the 

sporangial coloration and shape, and substrate. It resembles Chytriomyces 

aureus Karling in its chitinophilic habitat, sporangial shape and color, but is 

inoperculateò (Konno 1972). Type material not designated; Konnoôs 

illustration (pl. 3, figs. A-D, Sci. Rep. Tokyo Daigaku, B. 14: 283. 1972) of R. 

aureum Konno is accepted as the type. 

Rhizophydium  brevipes G.F. Atk.  PLATE 3, FIGS. 1ï6 

Bot. Gaz. 48: 322, fig. 2. 1909. 

Phlyctidium brevipes var. brevipes (Atkinson) Minden, Kryptogamenfl. Mark 

Brandenburg 5: 313. 1911 (1915). 

ñSPORANGIUM sessile, ovoid or spherical, 10.2ï24 µm diameter, with a 

protruding apical papilla; wall smooth, colorless, double-contoured. 

HAUSTORIUM consisting of a short, blunt peg-like tube which projects only 

slightly beyond the inner face of the algal wall. ZOOSPORES ovoid, about 3 

µm diameter, with a colorless globule, escaping through an apical pore about 

4 µm in diameter formed upon the deliquescence of the papilla. RESTING 

SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon gametangia of Spirogyra 

varians and vegetative cells of Oedogonium sp. and Spirogyra sp.; Japan, 

United Statesò (Sparrow 1960). 

NOTE ð Type material not designated; Atkinsonôs illustration (fig. 2, Bot. Gaz. 

48: 323. 1909) of R. brevipes G.F. Atk. is accepted as the type. 

Rhizophydium brevipes v. marinum (Kobayasi & M. Ôkubo) Karling                                                                                         

 PLATE 3, FIGS. 7ï10 

Chytridiomycetarum Iconographia: p. 65. 1977. 

Phlyctidium brevipes v. marinum Kobayasi & M. Ôkubo, Bull. Natl. Sci. Mus. 

Tokyo 35: 62, fig. 1. 1954.  

ñSPORANGIUM solitary, sessile, globose, subglobose or ovoid, 25ï34 µm high, 

20ï30 µm diameter (commonly 34 by 30 µm); wall hyaline, smooth, 2ï3 µm 

thick, with a broad apical or subapical papilla. HAUSTORIUM simple, short, 

thick and peg-like, projecting only slightly beyond the inner face of the host 

wall. ZOOSPORES spherical, about 4ï5 µm diameter, with a globule and a 15 
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µm long posterior flagellum; emerging one by one through a pore after 

deliquencense of the papilla. RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð ñMarine; on Bryopsis sp.; Japanò (Sparrow 

1960).  

NOTE ð Type material not designated; Kobayasi and Ôkuboôs illustration 

(fig. 1, Bull. Natl. Sci. Mus. Tokyo 35: 62. 1954) of P. brevipes v. marinum 

Kobayasi and Ôkubo is accepted as the type of R. brevipes v. marinum 
(Kobayasi & M. Ôkubo) Karling. 

Rhizophydium brooksianum Longcore  PLATE 3, FIGS. 11ï14 

Mycologia 96: 163, figs. 1ï21. 2004. 

ñSPORANGIUM spherical, up to 80 µm diameter, with multiple, evenly 

distributed discharge pores 4ï10 µm diameter, number depending on size of 

sporangium, and appearing as lenticular protrusions before discharge. 

RHIZOIDAL SYSTEM composed of with many closely spaced and highly 

branched rhizoidal axes on the base of the sporangium; rhizoids extending to 

1.75X the diameter of the mature sporangium. ZOOSPORES spherical, 4ï5 µm 

diameter with one visible lipid globule; flagellum length about 27 µm in 

length. RESTING SPORE smooth-walled, 12ï17 µm diameter with one large 

refractive globuleò (Longcore 2004).  

HABITAT /SUBSTRATE/LOCATION ð From soil; on pollen; Maine, United States 

(Longcore 2004). 

NOTE ð Type material designated (figs. 1ï21, Mycologia 96: 163. 2004). 

Zoospore ultrastructure for R. brooksianum Longcore has been described 

(Longcore 2004). 

Rhizophydium bullatum Sparrow  PLATE 3, FIGS. 15ï17 

Mycologia 44: 762, fig. 1 h, i. 1952. 

ñSPORANGIUM sessile, in groups, spherical, 6.6ï15.4 µm diameter, with a 

smooth, double-contoured wall. RHIZOIDAL SYSTEM very delicate, much 

branched. ZOOSPORES numerous, spherical, 3 µm diameter, with a single 

basal colorless globule and long posterior flagellum; escaping through two to 

five sessile pores. RESTING SPORE spherical, 6.6ï11 µm diameter, sessile, 

occurring in groups or occasionally singly, with a thickened brownish wall 

beset with coarse bullations; contents bearing a single large globule; 

germination not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñon pine-pollen bait; Michigan, 

United Statesò (Sparrow 1960). 

NOTE ð ñRhizophydium bullatum resembles R. sphaerotheca Zopf in 

sporangial morphology. No resting spores have been definitely associated 



15 

 

with R. sphaerotheca, but in R. bullatum abundant resting spores were formed 

soon after sporangial development. The resting spores of R. bullatum are like 

those of Phlyctochytrium closterii (Karling) Sparrow, but sporangia of the 

two are differentò (Sparrow 1960). Type material not designated; Sparrowôs 

illustration (fig. 1, hïi, Mycologia 44: 761. 1952) of R. bullatum Sparrow is 

accepted as the type. 

Rhizophydium canterae Sparrow  PLATE 4, FIGS. 1ï7 

Aquatic Phycomycetes, 2nd ed.: 242. 1960. 

ñSPORANGIUM sessile, spherical, 7.5ï34.3 µm diameter with a smooth, thin, 

colorless wall, the larger sporangia occurring singly on the abnormally curved 

host cell, the smaller ones gregarious, up to fourteen on a single cell. 

RHIZOIDAL SYSTEM sparingly branched, rhizoids arising from a short, rarely 

slightly inflated main axis. ZOOSPORES elongate, 4 µm long by 2 µm 

diameter, lacking a conspicuous globule but bearing one or two minute, 

highly refractive granules laterally placed near the point of attachment of the 

single posterior flagellum; escaping upon the deliquescence of a single, 

conspicuous lateral papilla. RESTING SPORE spherical, asexually formed, 

21.4ï35 µm diameter, with a 2 µm thick, smooth wall, contents oily, rhizoids 

and germination not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on sporelings of 

Oedogonium sp.; Great Britain, Hungaryò (Sparrow 1960). 

NOTE ð Type material not designated; Canterôs illustration (text figs. 2, 3, 

Trans. Brit. Mycol. Soc. 31: 97. 1947) of Rhizophydium sp. is accepted as the 

type of R. canterae Sparrow.   

Rhizophydium capillaceum D.J.S. Barr  PLATE 4, FIGS. 8ï12 

Canad J. Bot. 47: 992, pl. 2, figs. 12-22. 1969. 

ñSPORANGIUM sessile, spherical, 10ï30 µm diameter with 3ï12 slightly 

raised papillae. RHIZOIDAL SYSTEM occasionally apophysate, rhizoids arising 

from one to several points in close proximity on the sporangium, delicate, 0.5 

µm  diameter, short and sparingly branched. ZOOSPORES mostly spherical, 2ï

3 µm diameter, flagellum 9.5ï13.0 µm long. RESTING SPORE not observedò 

(Barr 1969).   

HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on pine pollen and grass 

leaves; Ottawa, Canadaò (Barr 1969). 

NOTE ð ñThis fungus differs from other species saprophytic on pine pollen 

in the morphology of its rhizoidal system. As with R. sphaerotheca Zopf and 

R. racemosum A. Gaertn., the rhizoids are delicate, but arise from more than 

one point on the sporangium. They are also short and sparingly branched in 

contrast to rhizoids of R. sphaerotheca, which are openly branched. 
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Rhizophydium racemosum has sporangia that are more angular than spherical, 

and have fewer papillae than sporangia of R. sphaerotheca, although 

sporangium size is similar for both speciesò (Barr 1969). The epithet 

ñcapillaceumò refers to the hair-like nature of its rhizoid system when viewed 

at low magnification (Barr 1969). Barrôs illustration (pl. 2, figs. 12ï22, Canad. J. 

Bot. 47: 997. 1969) was designated as the type. The zoospore ultrastructure of 

R. capillaceum has been described (Barr and Hadland-Hartmann 1978). 

Rhizophydium chytriomycetis Karling  PLATE 4, FIGS. 13ï20 

Mycologia 38: 105, figs. 1ï8. 1946 (as R. Chytriomycii). 

ñSPORANGIUM hyaline, smooth, sessile or stalked, spherical, 8ï30 µm 

diameter, with one to three exit papillae; usually numerous (up to 20) on one 

host sporangium. RHIZOIDAL SYSTEM composed of finely branched rhizoids, 

main axis up to 3 µm diameter. ZOOSPORES hyaline, spherical, 2ï2.8 µm 

diameter, with a minute hyaline refractive globule. RESTING SPORE dark 

brown, spherical, 7ï18 µm diameter, with one or more large refractive 

globules; functioning as a prosporangium in germinationò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Chytriomyces 

hyalinus Karling and Chytriomyces aureus Karling; Connecticut, United 

Statesò (Sparrow 1960). 

NOTE ð ñThis species is separable from R. hyperparasiticum Karling on the 

basis of differences in the hostò (Sparrow 1960). Type material not 

designated; Karlingôs illustration (figs. 1ï8, Mycologia 38: 104. 1946) of R. 

chytriomycii Karling is accepted as the type of R. chytriomycetis Karling. 

Rhizophydium chytriophagum Ajello  PLATE 4, FIGS. 21ï28 

Mycologia 37: 113, figs. 14ï28. 1945. 

ñSPORANGIUM spherical, 10ï30 µm diameter, hyaline, smooth-walled. 

HAUSTORIUM 4.2ï7.3 µm long, 2.2 µm wide, with short lateral extensions 1.5 

µm long. ZOOSPORES spherical, 2.2ï2.9 µm diameter with a single posterior 

flagellum 15 µm long, and a centrally located refractive globule; zoospores 

liberated after the sporangium wall ruptures, rather than forming a discreet 

pore. RESTING SPORE  spherical, 6ï15 µm diameter, wall 1.4 µm thick, 

golden-brown in color, at germination functioning as a prosporangiumò 

(Sparrow 1960). 

 HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic upon Phlyctochytrium 

aureliae Ajello; United Statesò (Sparrow 1960). 

NOTE ð Type material not designated; Ajelloôs illustration (figs. 14ï28, 

Mycologia 37: 114. 1945) of R. chytriophagum Ajello is accepted as the type. 
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Rhizophydium cladophorae (Kobayasi & M. Ôkubo) Sparrow  PLATE 5, FIGS. 1ï5 

Aquatic Phycomycetes, 2nd ed: 266. 1960. 

Phlyctidium cladophorae Kobayasi & Ôkubo, Bull. Natl. Sci. Mus. Tokyo 35: 63, 

fig. 2. 1954. 

ñSPORANGIUM epibiotic, sessile, globose or subglobose, 10ï15 µm diameter, 

hyaline, smooth, thin-walled, with a broad apical or rarely sub-lateral pore. 

HAUSTORIUM simple, filamentous, short. ZOOSPORES produced 10ï20 in one 

sporangium, globose, 2ï3 µm diameter, with a single globule and a posterior, 

10 µm long flagellum; zoospores swarming in sporangium and then darting 

away through pore. RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATIONðMarine; on Cladophora sp.; Japan (Sparrow 

1960). 

NOTEðType material not designated; Kobayasi and Ôkuboôs illustration (fig. 

2, Bull. Natl. Sci. Mus. Tokyo 35: 63. 1954) of P. cladophorae Kobayasi and 

Ôkubo is accepted as the type of R. cladophorae (Kobayasi & M. Ôkubo) 

Sparrow. 

Rhizophydium codicola Zeller  PLATE 5, FIGS. 6ï8 

Publ. Puget Sound Biol. Sta. 2: 122, pl. 20, figs. 1ï4. 1918. 

ñSPORANGIUM sessile, spherical to almost obpyriform, 16ï24 µm diameter, 

with a smooth colorless relatively thick wall. RHIZOIDAL SYSTEM a stout 

irregularly expanded somewhat lobed main axis from which arise extensive, 

coarse, much branched, ultimately delicate rhizoids. ZOOSPORES spherical, 

2.5ï3 µm diameter, with a colorless basal globule and a long flagellum, 

emerging through a large lateral irregular aperture or tear in the sporangium 

wall. RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Marine; ñon Codium mucronatum; United 

Statesò (Sparrow 1960). 

NOTE ð Type material not designated; Zellerôs illustration (pl. 20, figs. 1ï4, 

Publ. Puget Sound Biol. Sta. 2: 125. 1918) of R. codicola Zeller is accepted as the 

type. 

Rhizophydium condylosum Karling  PLATE 5, FIGS. 9ï14 

Arch. Mikrobiol. 61: 118, fig. 2 AïX. 1968.  

ñSPORANGIUM predominantly spherical, 7ï48 µm diameter, ovoid, 8ï20 µm 

by 15ï38 µm, almost hemispherical and flattened at the base, angular when 

crowded, to oblong with 1ï30 (average 16) exit papillae, 3ï5 µm high by 

2.8ï4.5 µm broad, which may sometimes elongate and become straight or 

with curved necks up to 11 µm long; wall hyaline, smooth, fairly thick and 

persistent; numerous papillae imparting a somewhat knobby appearance to 
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the sporangia. RHIZOIDAL SYSTEM arising from 1ï4 points at the base of the 

sporangium, main axes up to 4 µm diam, branches extending for distances up 

to 60 µm. ZOOSPORES usually emerging from several papillae simultaneously, 

elongate at first, becoming spherical, 2ï2.8 µm diameter, grayish-granular in 

appearance, aguttulate; flagellum approximately 8ï10 µm long. RESTING 

SPORE small, spherical, 7ï16 µm diameter, ovoid, 8ï12 µm by 10ï14 µm, 

almost hemispherical with flattened base, angular when crowded to irregular 

with hyaline smooth, moderately thick wall, and coarsely granular content 

which usually includes a clear central area; spores sometimes bearing an 

aborted exit papilla; germination unknownò (Karling 1968). 

 HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on human hair and 

snake skin; Aitutaki, Cook Island; Viti Levu, Fiji; Pitcairn Island, South 

Pacificò (Karling 1968). 

NOTE ð Type material not designated; Karlingôs illustration (fig. 2, AïX,  

Arch. Mikrobiol. 61: 120. 1968) of R. condylosum Karling is accepted as the 

type. 

Rhizophydium constantineanui Sacc. & D. Sacc.  PLATE 5, FIGS. 15ï19 

Sylloge fungorum 17: 512. 1905 (as R. Constantineani). 

Rhizophydium vaucheriae Const., Rev. Gen. Bot. 13: 380, fig. 81. 1901. Non 

Rhizophydium vaucheriae De Wild., Mém. Herb. Boissier 1900 (15): 6. 1900. 

ñSPORANGIUM sessile, spherical or subspherical, 6ï8 µm diameter, wall 

smooth, colorless. RHIZOIDAL SYSTEM very delicate, consisting of a few short 

branches which arise from a main axis. ZOOSPORES from four to six, 

spherical, 3.5 µm diameter, with a colorless, eccentric globule, escaping 

through a small apical pore and forming a temporary group attached to the 

pore by the tips of the flagella. RESTING SPORE not observedò (Sparrow 

1960). 

 HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon filaments of Vaucheria sp., 

Oedogonium sp., Cosmarium sp.; Great Britain, Rumaniaò (Sparrow 1960). 

NOTE ð The zoospore ultrastructure of R. constantineani has been described 

(Barr and Hadland-Hartmann 1978). Type material not designated; 

Constantineaniôs illustration (fig. 81, Rev. Gen. Bot. 13: 380. 1901) of R. 

vaucheriae Const. is accepted as the type of R. constantineani Sacc. & D. Sacc.   

Rhizophydium contractophilum Canter  PLATE 6, FIGS. 1ï7 

Trans. Brit. Mycol. Soc. 42: 185, figs. 1ï4. 1959.  

ñSPORANGIUM spherical, 4ï10 µm diameter, or slightly oval, 6 by 4ï5 ï 9 by 

6 µm, containing from 4ï60 zoospores. RHIZOIDAL SYSTEM a single 

bifurcated rhizoid or a few short branches. ZOOSPORES 2 µm diameter, with a 
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small bright globule in the median lateral position and less dense protoplasm 

in the central region, flagellum 10 µm long; escaping fully formed through 

one or more subapical or lateral openings (usually 1ï3) after deliquescence of 

the wall. Sporangial wall collapses soon after dehiscence and for the most 

part disappears. RESTING SPORE sexually formed borne as sporangium; oval 

6.5 by 4 ï11.5 by 7 µm, wall thick, smooth, colorless, contents yellowish and 

oily composed of many small globules of equal size mostly peripheral with 

one or two clearer central areas; rhizoid as sporangium; male thallus 2 µm 

diameter, connected to female by a narrow conjugation tube practically 

adnate or up to 9 µm longò (Canter 1959).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Eudorina spp. in the 

plankton of Lake Windermere and Virginia Water, Surrey, Englandò (Canter 

1959). 

NOTE ð Type material not designated; Canterôs illustration (figs. 1ï4, Trans. 

Brit. Mycol. Soc. 42: 186. 1959) of R. contractophilum Canter is accepted as the 

type.  

Rhizophydium coronum A.M. Hanson  PLATE 6, FIGS. 10ï16 

Torreya 44: 31. 1944. 

ñSPORANGIUM hyaline, spherical, llï49 µm diameter, ovoid 10ï48 by 14ï54 

µm, with laminated walls, outer lamina often disintegrating around the upper 

half of the sporangium; one to five exit papillae, 3ï3.7 by 9ï11 µm; one to 

several concentric halos surrounding the developing sporangia, reduced to 

one at maturity, which generally deliquesces before spore discharge begins. 

RHIZOIDAL SYSTEM composed of fairly rigid rhizoids, with 1.5ï4.5 µm, thick 

walls, straight, coiled, sparingly or richly branched, one rhizoid often 

predominant and very prolonged, up to 500 µm in length. ZOOSPORES 

hyaline, spherical, 3.7ï4.5 µm diameter, with one large refractive globule 1.5 

µm diameter, the first zoospores emerging as a coherent mass, separating 

after 6ï14 minutes, the remainder swimming in the sporangium and emerging 

singly. RESTING SPORE spherical or sub-spherical, 22ï35 µm diameter, with a 

lamellated wall like that of the sporangium, 0.7ï1.3 µm, thick, with a faint 

golden tint; contents of resting spore consisting of one or more large central 

globules surrounded by a peripheral layer of smaller globules; enveloped like 

the sporangium by one or several halos, acting like a prosporangium upon 

germination, giving rise to a hyaline sporangium 29ï37 µm diameter, which 

in turn is enveloped by a haloò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on grasses, bleached 

corn leaves, and cellophane, United Statesò (Sparrow 1960). 

NOTE ð ñThe curious "halo" developed by this species is indeed remarkable 

and bears some resemblance to the gelatinous hull formed by the 
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incompletely known Rhizophydium gelatinosum Lind and the planktonic 

parasite R. difficile Canter.  The developmental morphology and the cytology 

are discussed and the species is figured in Hanson (1945)ò (Sparrow 1960). 

Type material not designated;  Hansonôs illustration (figs. 1-61, Amer. J. Bot. 32: 

480. 1945) of R. coronum A.M. Hanson is accepted as the type. 

Rhizophydium couchii Sparrow  PLATE 7, FIGS. 1ï6 

Aquatic Phycomycetes: 167, Fig. 2, GïI. 1943. 

ñSPORANGIUM sessile, spherical, slightly subspherical, or somewhat 

ellipsoidal, with from one to three protruding discharge papillae, 11ï30µm. 

diameter, wall of variable thickness (up to 2 µm), smooth, colorless. 

RHIZOIDAL SYSTEM extensive, much branched, arising from a more or less 

prolonged, sometimes slightly inflated main axis. ZOOSPORES spherical or 

slightly ovoid, 2ï5 µm diameter, with a small eccentric colorless globule and 

a long flagellum, escaping slowly, often amoeboidly, through one apical pore 

or through from two to three apical, subapical, and lateral pores formed upon 

the deliquescence of the papillae, movement hopping. RESTING SPORE 

spherical or somewhat ellipsoidal, 10ï14 µm diameter, with a thick smooth 

colorless wall which is occasionally surrounded by an irregular brownish 

incrustation, contents with a large oil globule, rhizoidal system branched, 

germination not observed; contributing thallus spherical, thin-walled, 5 µm in 

diameter, adnate to the receptive plant, sessile, rhizoidal system rudimentary 

if presentò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon Spirogyra sp., Mougeotia sp.; 

France, United Statesò (Sparrow 1960); Closterium aciculare (Fernández et 

al. 2011). 

NOTE ð ñThe species was described by Couch (1932) under the name 

Rhizophydium globosum (A. Br.) Rabenh. and by Sparrow (1933) as 

Rhizophydium sp. It differs from R. globosum in several features, as Couch 

pointed out. Most important of these is that the resting spore is smaller (10ï

14 µm), smooth-walled, and sexually formed. Only one (apical) pore was 

observed in the sporangia of Sparrow's material, whereas Couch reports one 

or several in his fungus. This difference is not considered of great 

significance in view of the striking similarities which are otherwise apparent 

in the two fungiò (Sparrow 1960). Type material not designated; Couchôs 

illustration (pl. 14, figs. 1ï19, J. Elisha Mitchell Sci Soc. 47: 246. 1932) of. R. 

globosum (A. Br.) Rabenh. is accepted as the type of R. couchii Sparrow.   
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Rhizophydium cyclotellae Zopf  PLATE 6, FIGS. 17ï19 
Abh. Naturf. Ges. Halle 17: 94, pl. 2, figs. 13ï22a. 1887. 

ñSPORANGIUM sessile, single or in groups, subspherical or broadly 

obpyriform, up to 12 µm diameter, with a smooth delicate wall which 

collapses and disappears after discharge. RHIZOIDAL SYSTEM well developed, 

extremely delicate, with branches arising from a main axis. ZOOSPORES 

spherical, 1.8ï2.5 µm diameter, with a relatively large eccentric colorless 

globule and a delicate flagellum, escaping through from one to three very 

small sessile pores; zoospores capable of amoeboid movement. RESTING 

SPORE not observedò (Sparrow 1960). 

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Cyclotella sp.; 

Germany, Hungaryò (Sparrow 1960).  

NOTE ð ñInfection always took place along the silica-free region between the 

girdle band and valve, obviating the necessity for penetration of the siliceous 

wall of the diatom. The contents of the latter, with the exception of the brown 

remains of the chromatophores, were all consumedò (Sparrow 1960). Type 

material not designated; Zopfôs illustration (pl. 2, figs. 13ï22a, Abh. Naturf. Ges. 

Halle 17: 94. 1887) of R. cyclotellae Zopf is accepted as the type. 

Rhizophydium deformans Jaag & Nipkow  PLATE 7, FIGS. 7ï12 

Ber. Schweiz. Bot. Ges. 61: 483, pls. 11, 12. 1951. 

ñSPORANGIUM sessile, spherical or elongate, with a broad apical papilla; wall 

thin, smooth, hyaline, surrounded by an ellipsoid or broadly discoid 

gelatinous vesicular host mass, 32ï58 µm, diameter. RHIZOIDAL SYSTEM  

delicate, simple or sparingly branched, undulate. ZOOSPORES spherical, 2.5ï

3.5 µm diameter, with a hyaline globule and long flagellum, emerging 

through a discharge tube 6 µm long by 4.5 µm wide, formed by the 

deliquescence of a papilla penetrating through the gelatinous material; 

zoospores at once motile. RESTING SPORE not observedò (Sparrow 1960). 

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on the planktonic alga 

Oscillatoria rubescens, Switzerlandò (Sparrow 1960). 

NOTE ð ñAlthough not particularly morphologically distinguishable, this 

species is remarkable in the reaction it produces on the host. Infected 

trichomes secrete large amounts of slime and eventually curl up to form a 

tight slimy capsule completely hiding the fungus. The authors suggest the 

term "ring disease" ("Ringelkrankheit") for the epidemicò (Sparrow 1960). 

Type material not designated; Jaag and Nipkowôs illustration (pl. 11, 12, Ber. 

Schweiz. Bot. Ges. 61: 483. 1951) of R. deformans Jaag & Nipkow is accepted as 

the type. 
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Rhizophydium difficile Canter  PLATE 7, FIGS. 13ï17 

Trans. Brit. Mycol. Soc. 37 :119, figs. 4, 5, pl. 3, fig. 4. 1954. 

Hapalopera difficilis (Canter) A. Batko, Zarys Hydromikologii, p. 169. 1975. (See: 

Karling 1977: 64, 65). 

ñSPORANGIUM epibiotic, spherical, 12ï20 µm diameter, formed by 

enlargement of the zoospore, containing up to ninety zoospores; entire wall of 

sporangium dissolves on dehiscence. RHIZOIDAL SYSTEM branched and of 

limited extent. ZOOSPORES spherical, 2.5 µm diameter, with a large posterior 

globule (1ï1.35 µm) and a flagellum 12 µm long; movement smooth gliding. 

RESTING SPORE spherical, 8ï13.6 µm diameter, formed after fusion of a small 

male with a larger female cell; male cell directly adherent to wall of female 

cell; wall thick, smooth, brownish, surrounded by a halo or beset with strands 

of mucilaginous material; contents numerous small globules; rhizoidal system 

as for sporangium; germination unknownò (Sparrow 1960). 

 HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on the planktonic 

desmids Staurastrum jaculiferum and Arthrodesmus sp., Great Britainò 

(Sparrow 1960). 

NOTE ð ñAs in Rhizophydium sphaerocystidis Canter, the entire sporangial 

wall disappears. In this species, however, the zoospores are mature when 

liberated. Although no evidence of the sporangium remains after discharge, 

infected host cells are readily recognized by their reddish content, the remains 

of the chytrid rhizoidal system, and a slight thickening of the desmid wall at 

the point of infection. The curious gelatinous halo around the sexually formed 

resting spore recalls R. coronum Hansonò (Sparrow 1960). Type material not 

designated; Canterôs illustration (text figs. 4, 5 and pl. 3, fig. 4, Trans. Brit. Mycol. 

Soc. 37 :119. 1954) of R. difficile Canter is accepted as the type. 

Rhizophydium discinctum H. E. Petersen  PLATE 11, FIGS. 20ï24 

Oversigt. Kongel. Danske Vidensk. Selsk. Forh. (5): 484, fig. XI, 1ï3. 1905. 

ñSPORANGIUM sessile, at first spherical or subspherical, becoming somewhat 

angular with the formation at maturity of one or two subapical or lateral 

papillae, 8ï30 µm diameter, resting on a broad base, wall smooth, colorless, 

thick (1ï2 µm or more). RHIZOIDAL SYSTEM stout, irregular and branched, 

often terminating in slender rhizoidal threads. ZOOSPORES 3 µm in diameter, 

with a sigle lipid globule and posterior flagellum, upon discharge emerging in 

clusters from one or more papillaeò (Johnson 1966). RESTING SPORE not 

observed (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon Spongomorpha vernalis, 

Acrosiphonia incurva, Ceramium diaphanum, Polysiphonia sp.; Denmark, 

Norway, United States, Swedenò (Sparrow 1960). 

NOTE ð Petersen (1905) did not observe zoospore flagellation, the mode of 
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discharge, or the rhizoidal system. Observations by Johnson (1966) revealed 

these features. As typified by Dick (2001, p. 360), Petersenôs illustration (fig. 

XI, 1ï3, Oversigt. Kongel. Danske Vidensk. Selsk. Forh.: 484. 1905) of R. 

discinctum H. E. Petersen is accepted as the type. 

Rhizophydium echinocystoides Sparrow  PLATE 7, FIGS. 18ï21 

J. Elisha Mitchell Sci. Soc. 84: 66, figs. 15ï18. 1968. 

ñSPORANGIUM sessile, ovoid, the pale-amber wall covered by fairly 

conspicuous spines; 15ï25 µm high by 10ï22 µm in diameter. RHIZOIDAL 

SYSTEM moderately branched, arising from the tip of a short main axis. 

ZOOSPORES spherical, 3ï3.5 µm in diameter, with a single basal, colorless 

droplet and posterior flagellum; emerging through a single apical pore 3ï4 

µm in diameter formed upon the deliquescence of a prominent papilla. 

RESTING SPORE(?) epibiotic, spherical, 12ï15 µm in diameter, with a 

moderately thick wall covered with low spines; contents with a large oil 

globule, germination not observedò (Sparrow 1968).  

HABITAT /SUBSTRATE/LOCATION ð Sphagnum bog; on pine pollen; California, 

USA. 

NOTE ð Type material not designated; Sparrowôs illustration (figs. 15ï18, J. 

Elisha Mitchell Sci. Soc. 84: 63. 1968) of R. echinocystoides Sparrow is accepted 

as the type. 

Rhizophydium ellipsoideum (M. Ôkubo & Kobayasi) Karling  PLATE 8, FIGS. 1ï5 

Chytridiomycetarum Iconographia: p. 64. 1977.  

Phlyctidium keratinophilum M. Ôkubo & Kobayasi, Nagaoa 5: 1, fig. 1. 1955. 

ñSPORANGIUM at first imbedded in the cortex of hairs, at maturity the upper 

half emerging from the bursting place, globose, ellipsoid or pyriform, 

papillately or conically elongated at the base, smooth, thin-walled, colorless, 

apically or laterally with one papilla (5ï10 µm high), containing 20ï30 

zoospores. HAUSTORIUM short, peg-like. ZOOSPORES ellipsoid or pyriform, 3ï

4 by 3.5ï5 µm, containing several oil drops at their anterior part and with one 

refracting body at posterior part, swimming away one by one through the 

pore of papilla. RESTING SPORE imbedded in hair, then emerging; globose or 

subglobose with thick and rough wall, 17ï25 µm diameter, containing one 

large oil globule; germination not observedò (Sparrow 1960). 

 HABITAT /SUBSTRATE/LOCATION ð Soil; ñon human hair (as bait); Japanò 

(Sparrow 1960). 

NOTE ð Type material not designated; Ôkubo and Kobayasiôs illustration 

(fig. 1, Nagaoa 5: 1. 1955) of P. keratinophilum M. Ôkubo & Kobayasi is accepted 

as the type of R. ellipsoideum (M. Ôkubo & Kobayasi) Karling. 
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Rhizophydium fragilariae Canter  PLATE 8, FIGS. 6ï9 

Ann. Bot. (Oxford) 14: 275, fig. 9. 1950. 

Hapalopera fragilariae (Canter) A. Batko, Zarys Hydromikologii, p. 170. 1975. (See: 

Karling, 1977: 64, 65). 

ñSPORANGIUM epibiotic, spherical to subspherical, 3ï10 µm diameter, 

containing three to twenty zoospores; sporangium wall deliquescing at 

maturity, forming one to three openings through which the zoospores emerge. 

RHIZOIDAL SYSTEM a short unbranched or once-branched thread. ZOOSPORES 

spherical, 2ï2.4 µm diameter, with a conspicuous anterior globule and single 

posterior flagellum. RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on the planktonic 

diatom Fragilaria crotonensis; Great Britainò (Sparrow 1960). 

NOTE ð Type material not designated; Canterôs illustration (fig. 9, Ann. Bot. 

(Oxford) 14: 276. 1950) of R. fragilariae Canter is accepted as the type. 

Rhizophydium fugax Canter  PLATE 8, FIGS. 10ï14 

Trans. Brit. Mycol. Soc. 51: 699, fig. 1 and pl. 57, AïM. 1968. 

ñSPORANGIUM spherical, 11ï23 µm diameter, containing 100+ zoospores. 

RHIZOIDAL SYSTEM consisting of a short tuft of thin, branched non-tapering 

threads up to 12 µm long arising from a single axis. ZOOSPORES spherical, 3 

µm diameter, with a refractive globule and small granule, flagellum 11.5 µm 

long including a fine whip-lash portion 3 µm long. Empty sporangia possess 

2ï4 sub-terminal exit pores. RESTING SPORE asexually formed, spherical, 6ï

12 µm diameter, wall thick, smooth, containing numerous small globules plus 

several larger globulesò (Canter 1968a).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Cryptomonas spp., 

embedded in mucilage, in the plankton of Esthwaite Water and other lakes in 

the English Lake District, Englandò (Canter 1968a). 

NOTE ð Type material not designated; Canterôs illustration (fig. 1 and p\l. 57, 

AïM,  Trans. Brit. Mycol. Soc. 51: 699. 1968) of R. fugax Canter is accepted as the  

type. 

Rhizophydium globosum (A. Br.) Rabenh.  PLATE 8, FIGS. 15ï18 

Flora Europaea algarum 3:280. 1868 (sensu stricto Cohn, Nova Acta Acad. Leop.-

Carol. 24:142. 1853). 

Chytridium globosum A. Br., Monatsber. Berlin Akad. 1855:381(1856c); Abhandl. 

Berlin Akad. 1855:34, pl. 2, figs. 14ï18. 1856. 

Phlyctidium globosum (A. Br.) Sorokin, Arch. Bot. Nord. France 2: 19, fig. 12. 

1883 (separate). 

ñSPORANGIUM sessile, completely spherical, 12ï50 µm diameter or greater, 

wall double-contoured, smooth, colorless, with from two to four protruding 
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discharge papillae on the upper half. RHIZOIDAL SYSTEM branched, fairly 

extensive, arising from a short stalk or directly from the tip of the penetration 

tube. ZOOSPORES very numerous, somewhat ellipsoidal, 2ï3 µm diameter, 

with a flagellum about 20 µm long, escaping individually through one apical 

pore or through from two to four sessile or slightly elevated pores on the 

upper half of the sporangium and swimming immediately away. RESTING 

SPORE sessile, spherical, 25ï30 µm in diameter, with a thick brownish wall, 

outer surface covered with small spines, germination not observedò (Sparrow 

1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; parasitic on a variety of substrates 

including, but not limited to, ñClosterium spp., Navicula sp., Sphaeroplea 

annulina, vegetative cells of Oedogonium rivulare, Melosira varians, Eunotia 

amphioxys, germlings of O. tumidulum, Penium digitus, and Pinnularia 

viridis; Egypt, Finland, France, Germany, Great Britain, Hungary, Japan, 

Latvia, United States, Northwest Africa, West Africa, Equatorial East Africa, 

South Africaò (Sparrow 1960); saprophytic on pollen and keratin (Letcher et 

al. 2006). 

NOTE ð ñThough spherical sporangia of this species were observed by Braun 

on several hosts, it was Cohn who reported the nonsexual reproduction and 

the branched rhizoids. Cohn also observed the penetration of the germ tube of 

the zoospore and the formation of the rhizoids within the algaò (Sparrow 

1960).  

Rhizophydium globosum (A. Br.) Rabenh. is the type for the genus, and 

although the species is a difficult one to delimit morphologically, an epitype 

has been designated to facilitate delineation of the genus in the context of 

broader systematic surveys (Letcher et al. 2006, 2008). The species is now 

defined on the basis of thallus morphology, zoospore ultrastructure and 

molecular sequences. It has been reported on numerous occasions from a 

variety of hosts and substrates, but many reports have been discounted, most 

often on the basis of an incomplete description (see Sparrow 1960). 

Braunôs illustration (p. 2, figs. 14ï18, Abhandl. Berlin Akad. 1855:34. 1856) of C. 

globosum A. Br. is accepted as the type of Rhizophydium globosum (A. Br.) 

Rabenh. (Letcher et al. 2006). An epitype has also been designated (figs. 3, KïP, 907, 

fig. 7, 911, Mycol Res. 110. 2006). Zoospore ultrastructure for R. globosum has 

been described (Letcher et al. 2006). 
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Rhizophydium halophilum Uebelm. ex Letcher PLATE 9, FIGS. 1ï4 

Arch. Mikrobiol. 25: 312, fig. 2. 1956. 

ñSPORANGIUM spherical, 60ï80 µm diameter, with twenty-five to thirty 

regularly arranged hyaline papillae 5ï6 µm high by 4 µm in diameter. 

RHIZOIDAL SYSTEM a well-developed single main axis with lateral branches. 

ZOOSPORES spherical, 5.5ï6 µm diameter, contents finely granular with a 

half-moon-shaped refractive posterior area, lacking a globule, flagellum 30 

µm long escaping singly through pores formed upon the deliquescence of the 

papillae. RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Saline soil; pine-pollen bait; Italy, North 

Sea, Baltic Sea, Mediterranean, United States (Sparrow 1960). 

NOTE ð In accordance with Art. 36, ICBN (McNeill et al. 2006), this species 

is validated with the following Latin description based on Uebelmesserôs 

German description: Sporangium sessilia, sphaerica, 60ï80 µm diam., cum 25ï35 papillae. 

Rhizoidea robusta, ramosa. Zoosporae spherica 5.5ï6 µm diam., lipoideum globulum absentum. 

Sporae perdurantes nondum observatis. Saprophyticum in pollenis, habitas halophilum terrestra. 

Rhizophydium halophilum Uebelm. ex Letcher typus hic designatus, figura 2, Arch. Mikrobiol. 

25: 311. 1956. 

Rhizophydium hispidulosum R.L. Seym.  PLATE 9, FIGS. 5ï10 

J. Elisha Mitchell Sci. Soc. 86: 187, figs. 1ï16. 1970. 

ñSPORANGIUM sessile, hyaline, spherical, 14ï22 µm diameter, with 1 (rarely 

2) inconspicuous exit papilla, wall 3-6 µm wide, ornamented with 3ï50 

elongate, slender, flexible, unbranched hairs up to 40 µm in length. 

RHIZOIDAL SYSTEM delicate with one to several main axes that frequently 

disappear before sporangium matures, rhizoids branched or unbranched, up to 

28 µm in length. ZOOSPORES oval, 3ï3.5 by 5ï5.5 µm with a conspicuous, 

eccentric, refractive lipid globule and a single posterior flagellum; emerge 

singly upon deliquescence of exit papillae, 3ï6 µm wide. RESTING SPORE 

sessile, epibiotic, spherical, 10ï22 µm diameter; wall thick, amber to brown, 

ornamented with numerous spines or pegs, blunt to sharp pointed, conical, 

frequently curved or hooked at tip, occasionally elongated into a hairlike 

process; contents evenly granular with an eccentric, refractive globule; 

germination not observedò (Seymour 1970).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprobic on cockroach-wing bait; 

North Carolina, United Statesò (Seymour 1970). 

NOTE ð Type material not designated; Seymourôs illustration (figs. 1ï16, J. 

Elisha Mitchell Sci. Soc. 86: 188. 1970) of R. hispidulosum R.L. Seym. is accepted 

as the type. 
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Rhizophydium hyperparasiticum Karling  PLATE 9, FIGS. 11ï16 

Amer. J. Bot. 33: 329, figs. 1ï4, 9ï13. 1946. 

ñSPORANGIUM sessile, hyaline, smooth, spherical, 7ï42 µm diameter, oval or 

slightly flattened (7ï15 by 10ï24 µm), with one to several low exit papillae; 

numerous, up to 80 on a host sporangium. RHIZOIDAL SYSTEM richly 

branched; coarseness, degree of branching, and length dependent to some 

degree on size of host sporangia. ZOOSPORES spherical, 2.5ï3.5 µm diameter, 

with a minute refractive globule; emerging from one or more of the exit 

papillae. RESTING SPORE smooth, hyaline, spherical, 5ï10 µm diameter, oval 

or slightly angular, with one or more large refractive globules; germination 

unknownò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñparasitic on the sporangia and 

resting spores of Rhizophlyctis rosea (de Bary and Woronin) A. Fisch. and 

Karlingiomyces granulatus (Karling) Sparrow and on the sporangia of 

Septochytrium macrosporum Karling and S. plurilobulum Johanson, pine 

pollen; Brazil, South Africaò (Sparrow 1960). 

NOTE ð ñThis species is scarcely separable from R. chytriomycetis Karling 

save on the basis of differences in the host. With respect to this species, 

Karling stated that the parasites found on Septochytrium differ somewhat 

from those on Rhizophlyctis and Karlingiomyces. Hence, it is not absolutely 

certain that they all belong to the same speciesò (Sparrow 1960). Type 

material not designated; Karlingôs illustration (figs. 1ï4, 9ï13, Amer. J. Bot. 33: 

330. 1946) of R. hyperparasiticum Karling is accepted as the type. 

Rhizophydium keratinophilum Karling  PLATE 9, FIGS. 21ï27 

Amer. J. Bot. 33: 753, figs. 1ï43. 1946. 

ñSPORANGIUM sessile, hyaline, predominantly spherical,7ï50 µm diameter 

with 2ï5 fairly prominent exit papillae, 3ï4 µm by 4ï6 µm broad; wall 

ornamented with short, simple bifurcate or dichotomously branched spines 

(2ï6 µm high) or long (15ï45 µm), simple or branched threads. RHIZOIDAL 

SYSTEM fairly extensive (up to 120 µm) and richly branched; main axis up to 

5 µm diameter. ZOOSPORES spherical, 2.5ï3 µm diameter with a minute, 

spherical (0.3ï0.5 µm), hyaline, refringent globule; flagellum 10ï13 µm long. 

RESTING SPORE spherical (7ï15 µm) or oval (5ï6 by 7ï14 µm) with a thick 

(2ï3.5 µm) brown, prominently warted wall; content coarsely but evenly 

granular, growing out to form a superficial sporangium during germinationò 

(Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð ñSoil; saprophytic on keratinized tissues 

(human hair, skin, feathers), pine pollen; Brazil, Ireland, Holland, United 

States, Egypt, Northwest Africa, West Africa, Equatorial East Africa, South 

Africa, Sweden, Great Britainò (Sparrow 1960). 
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NOTE ð Type material not designated; Karlingôs illustration (figs. 1ï43, Amer. 

J. Bot. 33: 752. 1946) of R. keratinophilum Karling is accepted as the type. 

Rhizophydium lenelangeae Sparrow  PLATE 10, FIGS. 1ï4 

Canad. J. Bot. 55: 1502, figs. 7ï15. 1977, as lenelangei. 

ñSPORANGIUM sessile, somewhat spherical, subspherical, or occasionally 

ovate and procumbent, 12ï27 µm diameter, ovate ones 30ï35 by 20ï25 µm, 

wall double-contoured, smooth, pale-amber colored, with a single 

conspicuous 10 µm high by 5 µm broad lateral, basal, or occasionally apical 

discharge papilla. RHIZOIDAL SYSTEM a more or less prolonged isodiametric 

stalk from which arise moderately complex rhizoids. ZOOSPORES very 

numerous, spherical, 2.5ï3.0 µm diameter with a basal, 1.5ï2.0 µm in 

diameter, colorless globule and anteriorly with a dull arc-like body and 

occasionally a single lateral granule; flagellum 18ï20 µm long; upon 

discharge forming a large mass of quiescent bodies in a matrix of mucus 

which quickly disassociates into individuals which swim away; rim of 

sporangium slightly raised and reflexed. RESTING SPORE not observedò 

(Sparrow 1977).  

HABITAT /SUBSTRATE/LOCATION ð ñRiver bank soil; on pine pollen bait; 

Izabalh Province, Guatemalaò (Sparrow 1977). 

NOTE ð Sparrowôs illustration (figs. 5ï7, Canad. J. Bot. 55: 1502. 1977) was 

designated as the type. 

Rhizophydium littoreum Amon  PLATE 10, FIGS. 5ï8 

Mycologia 76: 137, figs. 1ï12. 1984. 

ñSPORANGIUM spherical or subspherical, 13.8ï26.5 µm diameter when on 

Bryopsis, with 1ï (1ï2) papillae, approximately 80ï120 µm diameter when 

on nutrient agar, with 1ï10 papillae. RHIZOIDAL SYSTEM on agar moderately 

branched, often lacking apophysis and extending about 1.5 times diameter of 

sporangium. ZOOSPORES spherical to ovoid, about 2.7ï3.6 µm diameter, 

flagellum about 24 µm long, photo-tactic. Mass culture pale yellow. RESTING 

SPORE not observedò (Amon 1984).  

HABITAT /SUBSTRATE/LOCATION ð ñMarine, obligately halophytic; on 

siphonaceous algae Bryopsis plumosa and Codium sp., and pollen, eastern 

coast, United Statesò (Amon 1984). 

NOTE ð Type material (pl. 1, figs. 1ï32, Canad. J. Bot. 50: 500 in Kazama 

[1972], figs. 2-10, Mycologia 68: 474 in Amon [1976], and fig. 12, Mycologia 76: 

135 in Amon [1984]) was designated by Amon (1984). The zoospore 

ultrastructure of R. littoreum has been described (Amon 1984). 
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Rhizophydium macrosporum Karling ex Letcher PLATE 10, FIGS. 9ï14 

Bull. Torrey Bot. Club, 65: 439, pl. 20, figs. 1ï17. 1938. 

ñSPORANGIUM hyaline, smooth, predominately spherical, 22ï110 µm 

diameter, oval, broadly pyriform, and urceolate with 1 to 5, usually 2 or 3, 

low inconspicuous exit papillae; usually numerous and gregarious. 

RHIZOIDAL SYSTEM usually extensively developed, coarse, branched, main 

axis occasionally 6 µm diameter; delimited from the sporangia by a cross wall 

at maturity; arising from a single point or rarely from several places at the 

base of the sporangium. ZOOSPORES spherical, 4.5ï6 µm diameter, hyaline, 

with an unusually large, 3ï4 µm clear refractive globule and a 25ï35 µm long 

flagellum; occasionally becoming amoeboid; spores initially emerging in a 

small globular mass surrounded by a hyaline matrix and lying quiescent for a 

few moments before separating; the remainder becoming active within the 

sporangium and emerging usually one by one. RESTING SPORE hyaline, 

smooth, spherical, 15ï30 µm, oval, 18 by 20ï33 by 36 µm, or slightly 

irregular with a wall 1.5ï2 µm thick, and one or more large refractive 

globules; germination unknownò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon cooked ground beef, dead 

cells of Cladophora glomerata, Pithophora sp., Nitella flexilis, Chara 

coronata, root tips of Allium cepa and Narcissus; United Statesò (Sparrow 

1960). 

NOTE ð In accordance with Art. 36, ICBN (McNeill et al. 2006), this species 

is validated with the following Latin description based on Karlingôs English 

description: Sporangium sphaerica, 22ï110 µm diam., ovoideum, pyriformeum et urceolatum, 

gregaria en substrata, membranum glabrum, cum 1ï5 papillae prudens. Rhizoidea magna, 

ramosa. Zoosporae sphaerica, 4.5ï6 µm diam., hyalina, cum lipoideum  globulum magnum et 

flagellum 25ï35 µm longum.  Sporae perdurantes hyalina, sphaerica, 15ï30 µm diam., 

ovoideum, ad irregulare cum membrana crassa, uno lipoideum globulum. Saprophyticum en 

bubula coquus, cellulosa. Rhizophydium macrosporum Karling typus hic designatus, pictura 20, 

figurae 1ï17, Bull. Torrey Bot. Club, 65: 447. 1938. 

Rhizophydium mammillatum (A. Br.) A. Fisch.  PLATE 11, FIGS. 1ï6 

Rabenhorst. Kryptogamen-Fl. 1 (4): 93. 1892 (sensu Dangeard, Le Botaniste 2: 242, 

pl. 16, fig. 32. 1890ï91). 

Chytridium mammillatum A. Br., Monatsber. Berlin Akad., 1855: 381 (1856) ; 

Abhandl. Berlin Akad. 1855: 32, pl. 2, figs. 9ï12. 1856. 

ñSPORANGIUM sessile, long-ovoid or narrowly to somewhat broadly citriform, 

with a more or less prominent apical papilla, 10ï33 µm high by 10ï22 µm  

diameter, wall smooth, colorless, slightly thickened. RHIZOIDAL SYSTEM 

composed of delicate, branched, short rhizoids arising from a slender main 

axis. ZOOSPORES spherical or somewhat ovoid, 2ï4 µm diameter, with a 

minute eccentric globule and a long flagellum, emerging through an apical 

pore. RESTING SPORE not observedò (Sparrow 1960).  
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HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon Coleochaete pulvinata, 

swarm spores of Stigeoclonium sp., Draparnaldia spp., Tribonema 

bombycina, oogonia of Oedogonium sp., Spirogyra maxima, Ulothrix sp., 

Cladophora sp.; Germany, France, Belgium, Russia, Bulgaria, United States, 

Hungary, Great Britainò (Sparrow 1960).  

NOTE ð Type material not designated; Braunôs illustration (pl. 2, figs. 9ï12,  

Abhandl. Berlin Akad. 1855: 32. 1856) of C. mammillatum A. Br. is accepted as 

the type of R. mammillatum (A. Br.) A. Fisch. 

Rhizophydium marshallense Sparrow  PLATE 9, FIGS. 17ï20 

Mycologia 40: 450, figs. 13, 15ï17. 1948. 

ñSPORANGIUM sessile, spherical, 10-12 µm diameter, colorless, smooth-

walled. RHIZOIDAL SYSTEM composed of slender, at least once-branched 

rhizoids. ZOOSPORES somewhat ovoid, 2 µm or less diameter, each with a 

single hyaline, minute refractive globule and a posterior flagellum, escaping 

through a minute, variously placed pore. RESTING SPORE spherical, 10ï15 µm 

diameter, faintly golden and densely covered with prominent knob-like 

bullations, endobiotic part like that of the sporangium; germination not 

observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð ñSand/soil; parasitic on thalli and 

sporangia of Rhizophlyctis spp., Eleugelab Island, Einwetok Atoll, and 

Rongelap Island, Rongelap Atoll, Marshall Islands, south Pacificò (Sparrow 

1960). 

NOTE ð Type material not designated; Sparrowôs illustration (figs. 13, 15ï17, 

Mycologia 40: 451. 1948) of R. marshallense Sparrow is accepted as the type. 

Rhizophydium melosirae Friedmann  PLATE 11, FIGS. 7ï12 

Oesterr. Bot. Z. 99: 179, fig. 1 aïk. 1952. 
Hapalopera melosirae (Canter) A. Batko, Zarys Hydromikologii, p. 170. 1975. (See: 

Karling, 1977: 64, 65). 

ñSPORANGIUM usually borne at the tip of a more or less elongate 

extramatrical, delicate stalk, spherical, 11ï18.3 µm diameter, wall thin, 

smooth, colorless, deliquescing completely upon discharge of the zoospores. 

RHIZOIDAL SYSTEM composed of a delicate, sparingly branched tuft of 

rhizoids, arising as a continuation of the extramatrical sporangia stalk which 

penetrates between the valves of the host. ZOOSPORES nearly spherical, 2.4ï

3.0 µm diameter, with an eccentric, colorless globule, the single flagellum 8 

µm long, liberated upon the deliquescence of the sporangium wall. RESTING 

SPORE (?) irregularly spherical, 12.5ï15.0 µm diameter, with a thick smooth 

wall, rhizoids and germination not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Melosira varians; 
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Austriaò (Sparrow 1960). 

NOTE ð ñThe species is found continuously during the cooler months of the 

year, but only reaches epidemic proportions as the temperature increases. 

Friedmann determined that some component of light (very likely the yellow 

wavelengths) inhibited dissolution of the sporangium wall and, hence, 

zoospore discharge. From this he conjectured that under natural conditions 

zoospore discharge occurs only at nightò (Sparrow 1960). 

Type material not designated; Friedmannôs illustration (fig. 1, aïk, Oesterr. Bot. 

Z. 99: 176. 1952) of R. melosirae Friedmann is accepted as the type. 

Rhizophydium mougeotiae Pongratz  PLATE 11, FIGS. 13ï19 

Schweiz. Z. Hydrol. 28: 120, fig. 2. 1966. 

SPORANGIUM sessile, spherical to subspherical, 5ï8 µm diameter, thin-walled, 

hyaline, with a single apical papilla; infection causing the host cell to deform 

and bend. RHIZOIDAL SYSTEM composed of sparsely branched rhizoids 

emanating from a main axis. ZOOSPORES 1.5ï2 µm diameter, containing a 

single refractive globule; zoospores liberated upon deliquescence of an apical 

papilla. RESTING SPORE spherical, 5ï6 µm diameter, wall thick and smooth, 

containing one large and several smaller globules (Pongratz 1966).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; from plankton in Lake Léman, 

parasitic on Mougeotia gracillima; France (Pongratz 1966). 

NOTE ð Type material not designated; Pongtatzô illustration (fig. 2, Hydrologie 

28: 119. 1966) of R. mougeotiae Pongratz is accepted as the type. 

Rhizophydium oscillatoriae-rubescentis Jaag and Nipkow  PLATE 11, FIGS. 25ï29 

Ber. Schweiz. Bot. Ges. 61: 485, pl. 13, figs. 20ï25. 1951. 

ñSPORANGIUM sessile, usually lateral on the trichome, globose or broadly 

ellipsoidal or pyriform, about 16ï20 µm, diameter, with broad rounded apex, 

finally subangular, with a papilla, wall smooth, hyaline. RHIZOIDAL SYSTEM 

composed of very delicate, unbranched rhizoids, short or up to 180 µm long. 

ZOOSPORES spherical, about 2.5ï3.5 µm diameter with a basal hyaline 

globule and long flagellum. RESTING SPORE (?) spherical, thick-walled, 8ï12 

Õm diameter with a spherical male cell 4 Õm diameter adherent to itò 

(Sparrow 1960). 

 HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on the planktonic alga 

Oscillatoria rubescens; Switzerlandò (Sparrow 1960). 

NOTE ð ñIn contrast to Rhizophydium deformans Jaag and Nipkow, also a 

parasite of Oscillatoria, no contortion of the host trichome is caused by this 

species. The resting spore described was not associated with certainty with 

the sporangial stage. Jaag and Nipkow believed this fungus to be closely 
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related to Rhizophydium sciadii Zopf but to differ from it in having an 

unbranched rather than branched rhizoidò (Sparrow 1960). Type material not 

designated; Jaag and Nipkowôs illustration (pl. 13, figs.  20ï25, Ber. Schweiz. 

Bot. Ges. 61: 485. 1951) of R. oscillatoriae-rubescentis Jaag and Nipkow is 

accepted as the type.  

Rhizophydium patellarium Erh. Scholz ex Letcher PLATE 12, FIGS. 1ï7 

Arch. f. Mikrobiol. 29: 359, fig. 2. 1958. 

Rhizophydium collapsum Karling, Sydowia 17: 285, figs. 1ï15. 1964. 

SPORANGIUM spherical, 10ï30 µm diameter, with a smooth wall, 2/3ï3/4 of 

which deliquesces prior to zoospore release, leaving only a basal, thickened, 

plate-like portion of the sporangial wall remaining. RHIZOIDAL SYSTEM 

composed of delicate, branched  rhizoids. ZOOSPORES spherical to oval, 2.5ï3 

µm diameter, with a flagellum 20ï25 µm long. RESTING SPORE spherical with 

a smooth, thick wall, 5ï9 µm diameter (Scholz 1958).  

HABITAT /SUBSTRATE/LOCATION ð Soil; on pollen, Germany. 

NOTE ð In accordance with Art. 36, ICBN (McNeill et al. 2006), this species 

is validated with the following Latin description based on Scholzô German 

description: Sporangium sphaerica, 10ï30 µm diam., membrana glabra, post emissio 

zoosporae residuum un patella crassa. Rhizoidea delicata, ramosa. Zoosporae sphaericum ad 

ovoideum, 2.5ï3 µm diam., cum flagellum 20ï25 µm longum. Sporae perdurantes sphaerica, 5ï9 

µm diam., membrana crassa, levis. Domicilium terrestris, saprophyticus en pollinis. 

Rhizophydium patellarium Erh. Scholz ex Letcher typus hic designatus, figura 2, Arch. 

Mikrobiol. 29: 358. 1958. 

Barr (1971) synonymized R. collapsum with R. patellarium on the basis of 

habitat and thallus similarity. ñRhizophydium patellarium was originally 

reported on pine pollen bait by Scholz (1958) from saline soils from Spain 

and soils from Germany. Rhizophydium collapsum was described from 

brackish soils in India and later in soils from New Zealand and south Pacific 

islands (Karling 1964, 1967, 1968). Both exhibit the plate-like structure 

(patella) that remains following dissolution of the sporangial wallò (Barr 

1971). Zoospore ultrastructure for R. patellarium has been described (Chong 

and Barr 1974, Barr and Hadland-Hartmann 1978). 

Rhizophydium persicum Kiran & Dayal ex Letcher, nom. nov.  

  PLATE 12, FIGS. 8ï11 

MYCOBANK NO.: MB 519674 

Rhizophydium dubium Kiran & Dayal (invalid; homonym), Indian Phytopathol. 44: 

31, pl. 1, figs. 1ï4. 1991. Non Rhizophydium dubium De. Wild., Ann. Soc. Belge 

Micro. (Mém.) 19: 113, pl. 3, figs. 26ï28. 1895. 

ñSPORANGIUM peach in color, spherical to subspherical, 12ï16 µm diameter. 

RHIZOIDAL SYSTEM delicate, portions of the wall of the sporangium 



33 

 

deliquesce after maturation, forming 1ï3 openings through which the 

zoospores are liberated. ZOOSPORES spherical with a single eccentric globule, 

3 µm in diameter, moving away in some cases and in others germinating in-

situ. RESTING SPORE developed asexuallyò (Kiran and Dayal 1991).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñfrom decomposing Eichhornia 

leaves; Indiaò (Kiran and Dayal 1991). 

NOTE ð The specific epithet ñpersicumò, Latin for ñpeachò, is derived from 

the peach color of the sporangium. ñIn this species definite visible exit 

papillae were seen, but zoospore liberation did not take place through them, 

which makes this isolate different from any other described species of 

Rhizophydiumò (Kiran and Dayal 1991). Type material not designated; Kiran 

and Dayalôs illustration (pl. 1, figs. 1ï4, Indian Phytopathol. 44: 32. 1991) of R. 

dubium Kiran and Dayal is accepted as the type of R. persicum Kiran & Dayal 

ex Letcher.  

Rhizophydium piligenum M. Ôkubo & Kobayasi  PLATE 12, FIGS. 12ï15 

Nagaoa 5: 3, fig. 2. 1955. 

ñSPORANGIUM sessile, globose or subglobose, 45ï50 µm diameter, thin-

walled, colorless, with 5ï10 papillae, one or two of them becoming somewhat 

cylindrical, 10ï13 µm diameter, ca. 10 µm high, perforated. RHIZOIDAL 

SYSTEM  arising from the base of sporangium, rhizoids forked, very obscure. 

ZOOSPORES formed in large numbers, ellipsoid or subglobose, 5-7 µm in 

length, posteriorly containing one globule and with a posterior flagellum, 16ï

17 µm in length. RESTING SPORE not observedò (Sparrow 1960). 

 HABITAT /SUBSTRATE/LOCATION ð Soil; ñhuman hair and nails; Japanò 

(Sparrow 1960). 

NOTE ð Type material not designated; Ôkubo and Kobayasiôs illustration 

(fig. 2, Nagaoa 5: 3. 1955) of R. piligenum M. Ôkubo & Kobayasi is accepted as 

the type. 

Rhizophydium planktonicum Canter  PLATE 13, FIGS. 1ï7 

New Phytol. 47: 259, figs. 10, 11. 1948 [Canter and Lund 1948]. 

ñSPORANGIUM spherical, sessile or stalked, 4.5ï9.3 µm in diameter, 

containing 4ï15 zoospores. RHIZOIDAL SYSTEM intramatrical, unbranched or 

once branched, not tapering. ZOOSPORES spherical 3-3.7 µm diameter, 

uniguttulate, posteriorly uniflagellate, emerging in a mass upon gelatinization 

of the apex of the sporangium wall. RESTING SPORE spherical 4ï7 µm 

diameter, wall smooth, the content with numerous small oil globules; arising 

from fusion of the contents of a small male with a larger female cell, the 

former remaining as an appendage to the mature resting spores; germination 

unknownò (Sparrow 1960).  
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HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on the planktonic 

diatom Asterionella formosa; Great Britainò (Sparrow 1960). 

NOTE ð ñCanter noted that this species was almost always present if the host 

is. She said, however, that the greater part of the year its frequency was too 

low to appreciably affect the number of Asterionella cells. At certain times, 

particularly in autumn and winter, the Rhizophydium multiplied rapidly to 

epidemic proportionsò (Sparrow 1960). Type material not designated; 

Canterôs illustration (figs. 10, 11, New Phytol. 47: 257, 258. 1948) of R. 

planktonicum Canter is accepted as the type. 

Rhizophydium polystomum Karling  PLATE 13, FIGS. 8ï10 

Sydowia 20: 78, figs. 26ï29. 1967. 

ñSPORANGIUM predominantly spherical, 20ï115 µm diameter, with a thin, 

hyaline, smooth wall and up to 28 low, barely perceptible, exit papillae; exit 

orifices in empty sporangia oval, 3ï4 by 5ï6 µm. RHIZOIDAL SYSTEM arising 

from base of sporangium, main axes coarse, up to 10 µm diameter, often 

constricted at intervals, and extending for distances up to 125 µm or more. 

ZOOSPORES spherical, 2.4ï2.8 µm diameter, with a very minute hyaline 

refractive globule, emerging from several papillae simultaneously, flagellum 

12ï15 µm long. RESTING SPORE unknownò (Karling 1967).  

 HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on bleached corn 

leaves; New Zealandò (Karling 1967). 

NOTE ð Type material not designated; Karlingôs illustration (figs. 26ï29, 

Sydowia 20: 78. 1967) of R. polystomum Karling is accepted as the type. 

Rhizophydium porosum Sparrow & L. Lange  PLATE 12, FIGS. 16ï20 

Canad. J. Bot. 55: 1882, figs. 1ï5. 1977.  

ñSPORANGIUM sessile, spherical, 22ï35 µm diameter with a 1.0 µm thick, 

pale brown wall densely beset with minute but distinct punctuations which 

appear prismatic in optical section; with one to five slightly elevated, 

variously placed discharge papillae. RHIZOIDAL SYSTEM poorly developed, 

composed of two widely diverging main branches arising from a short, 

narrow isodiametric axis. ZOOSPORES spherical, 5 µm diameter, some with a 

single large (ca. 2.5 µm in diameter), colorless globule, others with a minute 

one, and single 25 µm long posterior flagellum; discharged consecutively 

through one to five slightly elevated discharge pores formed upon 

deliquescence of the papillae. RESTING SPORE not observedò (Sparrow and 

Lange 1977).  

HABITAT /SUBSTRATE/LOCATION ð Sphagnum bogs; ñon pine pollen bait; 

Michigan, United Statesò (Sparrow and Lange 1977). 
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NOTE ð Sparrow and Langeôs illustration (figs. 1-5, Canad. J. Bot. 55: 1881. 

1977) was designated as the type material. 

Rhizophydium proliferum J.S. Knox & R.A. Paterson  PLATE 14, FIGS. 1ï6 

Mycologia 65: 377, figs.6ï10. 1973. 

ñSPORANGIUM ovate when immature and spherical at maturity, 7ï21 µm 

diameter, with 4ï10 sessile exit pores; sporangia proliferate internally for up 

to three generations. RHIZOIDAL SYSTEM a single axis. with limited, branched 

rhizoids. ZOOSPORES spherical, 2 µm diameter with a single refractive 

globule and a flagellum about 13 µm long. RESTING SPORE not observedò 

(Knox and Paterson 1973). 

HABITAT /SUBSTRATE/LOCATION ð Soil; ñon pollen; Victoria Land, 

Antarcticaò (Knox and Paterson 1973). 

NOTE ð Type material not designated; Knox and Patersonôs illustration (figs. 

6ï10, Mycologia 65: 378. 1973) of R. proliferum J.S. Knox & R.A. Paterson is 

accepted as the type.  

Rhizophydium punctatum Golubeva  PLATE 13, FIGS. 11, 12 

Novosti Sist. Nizsh. Rast. 25: 82, fig. 1. 1988. 

SPORANGIUM spherical, 10ï20 µm diameter, wall thin, hyaline, with a single 

lateral pore. RHIZOIDAL SYSTEM composed of thin, branched rhizoids, 

originating from a single axis. ZOOSPORES spherical, 5ï6 µm diameter, with a 

large lipid globule; zoospore discharge singular or as a large passive mass. 

RESTING SPORE 20ï30 µm  diameter, with a single lipid globule, wall with 

regular thickenings and a verrucose surface (Golubeva 1988).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; saprophytic on pine pollen, Lake 

Telelzkoje, Russia (Golubeva 1988). 

NOTE ð Type material not designated; Golubevaôs illustration (fig. 1, Novosti 

Sist. Nizsh. Rast. 25: 83. 1988) of R. punctatum Golubeva is accepted as the type. 

Rhizophydium pythii De. Wild.  PLATE 14, FIGS. 7ï9 

Ann. Soc. Belge Micro. (Mém.) 21: 12, pl. 1, figs. 10ï17. 1897. 

ñSPORANGIUM sessile, spherical, with one short papilla (occasionally two), of 

varying size, wall smooth, colorless. RHIZOIDAL SYSTEM composed of very 

delicate, branched rhizoids arising from a short main axis. ZOOSPORES 

spherical, with a small centric globule and a long flagellum, escaping through 

pores formed upon the dissolution of the papillae. RESTING SPORE not 

observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñparasitic on the oospores (and 

sporangia?) of Pythium monospermum, Franceò (Sparrow 1960).  
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NOTE ð ñAlthough the sporangia are said to be spherical, the figures show 

such wide variations that it is difficult to decide just what shape is to be 

considered typicalò (Sparrow 1960). Type material not designated; De 

Wildemanôs illustration (pl. 1, figs. 10ï17, Ann. Soc. Belge Micro. (Mém.) 21: 12. 

1897) of R. pythii De. Wild. is accepted as the type. 

Rhizophydium rarotonganense Karling  PLATE 14, FIGS. 10ï14 

Arch. Mikrobiol. 61: 114, fig. 1 AïL. 1968 (as rarotonganensis). 

ñSPORANGIUM hyaline, smooth, subspherical, 15ï35 µm diameter, ovoid, 18ï

27 by 32ï36 µm, to citriform, with 2ï5 short exit papillae in small sporangia, 

usually 5. RHIZOIDAL SYSTEM composed of tuft-like rhizoids at base of 

sporangium, rarely peg-like. ZOOSPORES spherical, 2.8ï3.3 µm diameter, 

grayish-granular in appearance, refractive globule lacking; flagellum 14ï16 

µm long; usually emerging simultaneously from several papillae. RESTING 

SPORE unknownò (Karling 1968).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñparasitic on Nowakowskiella 

profusa Karling; Rarotonga, Cook islands, causing marked local hypertrophy 

of the tenuous portions of the host rhizomyceliumò (Karling 1968). 

NOTE ð Type material not designated; Karlingôs illustration (fig. 1, AïL, Arch. 

Mikrobiol. 61: 115. 1968) of R. rarotonganensis Karling is accepted as the type. 

Rhizophydium rostellatum (De Wild.) A. Fisch.  PLATE 14, FIGS. 15ï20 

Rabenhorst. Kryptogamen-Fl. 1 (4): 105. 1892. 

Chytridium rostellatum De Wild., Ann. Soc. Belge Micro. (Mém.) 14: 19, fig. 6. 

1890. 

ñSPORANGIUM sessile, ovoid, with a single subapical beak-like prolongation 

or, more often, with two opposite diverging ones, wall thin, smooth, colorless. 

RHIZOIDAL SYSTEM delicate, branched, arising from a short thin main axis. 

ZOOSPORES spherical, with a large globule, escaping through a pore formed at 

the tip of each beak of the sporangium. RESTING SPORE not observedò 

(Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; on Spirogyra crassa, Belgium. 

NOTE ð ñResembling somewhat Rhizophydium biporosum (Couch) D.J.S. 

Barr, but differing in the more pronounced beaks and in the nature of the 

rhizoidal systemò (Sparrow 1960). Type material not designated; De 

Wildemanôs illustration (fig. 6,  Ann. Soc. Belge Micro. (Mém.) 14: 19. 1890) of 

C. rostellatum De Wild. is accepted as the type of R. rostellatum (De Wild.) A. 

Fisch. 
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Rhizophydium schroeteri De. Wild.  PLATE 15, FIGS. 1ï5 

Mém. Herb. Boissier 1900 (15): 5, fig. 3; Bull. Acad. Roy. Belg. (Sci.) V, 17:289, fig. 

3. 1931. 

ñSPORANGIUM sessile, occasionally borne on a short needle-like stalk, 

spherical, ellipsoidal, or ovoid, up to 7 µm diameter, with a prominent apical 

or subapical papilla, wall smooth, colorless. RHIZOIDAL SYSTEM very delicate, 

consisting of an unbranched or once-branched rhizoid. ZOOSPORES rarely 

more than twelve, spherical, about 1 µm diameter, with an eccentric globule, 

escaping upon the dissolution of the papilla, the wall of the empty urceolate 

sporangium disintegrating after discharge. RESTING SPORE not observedò 

(Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon the planktonic diatom 

Asterionella gracillima; Switzerlandò (Sparrow 1960). 

NOTE ð Type material not designated; De Wildemanôs illustration (fig. 3, Bull. 

Acad. Roy. Belg. (Sci.) 17: 289. 1931) of R. schroeteri De. Wild. is accepted as the 

type. 

Rhizophydium signyense Willoughby  PLATE 15, FIGS. 8ï14 

Nova Hedwigia 22: 472, pl. 2, mït; pl. 4, e, f. 1971.  

ñSPORANGIUM usually ovate, 19ï25 µm long by 15ï17 µm wide, 

occasionally spherical, with one to many discharge papillae 3ï4 µm across; 

papillae deliquesce to liberate zoospores. RHIZOIDAL SYSTEM branched, 

attached at a single point. ZOOSPORES observed (not described). RESTING 

SPORE spherical or obspherical, usually tuberculate on outer surface, but 

occasionally smooth-walled, 20ï24 µm diameter, sometimes fused together, 

with a yellow layered wall and a single large oil globule, 9.5ï15 µm 

diameterò (Willoughby 1971). 

HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on chitin; Signy Island, 

Antarcticaò (Willoughby 1971). 

NOTE ð Type material not designated; Willoughbyôs illustration (pl. 2, mït, pl. 

4, e, f, Nova Hedwigia 22: 472. 1971) of R. signyense Willoughby is accepted as 

the type.  

Rhizophydium skujai (Skuja) Karling  PLATE 15, FIGS. 15ï17 

Chytridiomycetarum Iconographia: 64. 1977. 

Phlyctidium globosum Skuja, Nova Acta Reg. Soc. Sci. Upsaliensis, Ser. IV, 16 (3): 

367, pl. 63, figs. 1ï5. 1956. 

ñSPORANGIUM sessile, erect, globose to broadly ovate, with an acuminate 

papillate apex, 10ï13 µm diameter or 10ï14 µm wide by 12ï15 µm, long, 

wall moderately thin, smooth, colorless. HAUSTORIUM irregularly lobate, 

transversely elongate, sac-like. ZOOSPORES thirty-two or more, globose or 
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broadly ovate, 1.5ï2 µm diameter, with a basal colorless globule and long 

flagellum, escaping upon the deliquescence of the apical papilla. RESTING 

SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon resting spores of the 

phytoplankton Aphanizomenon flos-aquae (1 per cent of filaments infected); 

Swedenò (Sparrow 1960). Skujaôs illustration (pl. 63, figs. 1ï5, Nova Acta Reg. 

Soc. Sci. Upsaliensis, Ser. IV, 16 (3): 367. 1956) of P. globosum Skuja was 

designated as the type, and is accepted as the type of R skujai (Skuja) Karling. 

Rhizophydium sphaerocystidis Canter  PLATE 15, FIGS. 18ï23 

Ann. Bot. (Oxford) 14: 280, fig. 10. 1950. 

ñSPORANGIUM spherical (5ï11 µm), on the outside of the mucilage sheath 

surrounding the host, containing 8 to 50 zoospores; at maturity the entire 

sporangium wall deliquescing, and the zoospores, when fully delimited, 

swimming away. RHIZOIDAL SYSTEM composed of branched rhizoids inside 

host cell, derived from an unswollen axis within the host mucilage. 

ZOOSPORES spherical, 3 µm diameter, uniguttulate, posteriorly uniflagellate. 

RESTING SPORE spherical (5ï7 µm), wall smooth, containing one or two large 

oil globules; formed after fusion of a small male cell with a larger female, the 

former remaining as an appendage to the mature spore. Germination 

unknownò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on the planktonic alga 

Sphaerocystis schroeteri and Dictyosphaerium pulchellum; Great Britainò 

(Sparrow 1960). 

NOTE ð Type material not designated; Canterôs illustration (fig. 10, Ann. Bot. 

(Oxford) 14: 277. 1950) of R. sphaerocystidis Canter is accepted as the type. 

Rhizophydium sphaerotheca Zopf  PLATE 16, FIGS. 1ï5 

Abh. Naturf. Ges. Halle 17: 92, pl. 2, figs. 33ï41. 1887. 

ñSPORANGIUM sessile, single or in groups, spherical or subspherical, 4ï5 µm 

diameter (largest seldom exceeding 22 µm) with from two to five protruding 

papillae (one in smallest sporangia); wall smooth, colorless, distinctly double-

contoured. RHIZOIDAL SYSTEM a main axis, from which arise much branched 

rhizoids. ZOOSPORES few in small sporangia, up to three hundred in large 

ones, spherical or ellipsoidal, 2.5ï3 µm. diameter, with a relatively large 

eccentric colorless globule 0.9ï1.2 µm diameter, a minute shining granule, 

and a delicate flagellum; emerging from the sporangium through 

comparatively large, circular, occasionally slightly protruding pores formed 

upon the deliquescence of the papillae, movement amoeboid as well as 

swimming. RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñon fern microspores (Isoetes spp)., 
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gymnospermous pollen of Pinus spp., Pseudotsuga mucronata, and Typha 

pollen; Germany, United States, Great Britain, Brazil, Cuba, Egypt, 

Northwest Africa, West Africa, Equatorial East Africa, South Africa, Swedenò 

(Sparrow 1960). 

NOTE ð Type material not designated; Zopfôs illustration (pl. 2, figs. 33ï41, 

Abh. Naturf. Ges. Halle 17: 92. 1887) of R. sphaerotheca Zopf is accepted as the 

type. The zoospore ultrastructure of R. sphaerotheca has been described (Barr 

and Hadland-Hartmann 1978). 

Rhizophydium spinulosum (Sparrow) Karling  PLATE 15, FIGS. 6, 7 

Chytridiomycetarum Iconographia: 65. 1977. 

Phlyctidium spinulosum Sparrow, Mycologia 25: 516, figs. 1, 2. 1933. 

ñSPORANGIUM sessile, spherical or slightly ovoid, colorless, generally about 

10 µm diameter, wall covered with short sharp spines 2 µm high. 

HAUSTORIUM a single unbranched slightly inflated tube, 10 µm long by 3 µm 

diameter. ZOOSPORES (usually about eight) 3 µm diameter, with a single 

globule and flagellum, escaping through a subapical pore. RESTING SPORE not 

observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñparasitic on Cladophora sp.; 

United States (rare, occurring with Phlyctochytrium quadricorne (de Bary) 

Schroeter)ò (Sparrow 1960). 

NOTE ð Type material not designated; Sparrowôs illustration (figs. 1, 2, 

Mycologia 25: 514. 1933) of P. spinulosum Sparrow is accepted as the type of R. 

spinulosum (Sparrow) Karling.  

Rhizophydium squamosum Golubeva  PLATE 16, FIGS. 6, 7 

Novosti Sist. Nizsh. Rast. 25: 84, fig. 2. 1988. 

SPORANGIUM spherical, 8ï15 µm diameter, with 1ï2 apical or lateral 

discharge papillae. RHIZOIDAL SYSTEM composed of thin, branched rhizoids 

arising from one to several axes originating at the base of the sporangium. 

ZOOSPORES spherical, 3ï4 µm diameter with a small lipid globule, swimming 

in sporangium prior to individual discharge through papillae. RESTING SPORE 

8ï15 µm diameter, with a single large lipid globule, wall golden, thin, 

squamose, with minute teeth on the exterior surface (Golubeva 1988).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; saprophytic on pine pollen, Lake 

Telelzkoje, Russia (Golubeva 1988). 

NOTE ð Type material not designated; Golubevaôs illustration (fig. 2, Novosti 

Sist. Nizsh. Rast. 25: 84. 1988) of R. squamosum Golubeva is accepted as the 

type. 
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Rhizophydium stipitatum Sparrow  PLATE 16, FIGS 8ï10 

Trans. Brit. Mycol. Soc. 40: 527, fig. 1 AïC. 1957. 

ñSPORANGIUM generally terminating a stalk up to 40 µm in length by 16 µm 

diameter, occasionally sessile, spherical, 55ï107 µm diameter, becoming 

somewhat angular upon the formation of 6ï8 or more 12ï20 µm broad by 5 

µm high papillae which are scattered over the surface; wall smooth, colorless. 

RHIZOIDAL SYSTEM arising from the base of the stalk (or sporangium in 

sessile forms), running along surface of substratum as well as imbedded in it, 

coarse, up to 16 µm diameter, much branched. ZOOSPORES spherical, 5 µm 

diameter, with a small basal colorless globule and long posterior flagellum, 

very numerous, emerging through broad sessile or somewhat elevated pores 

formed upon the deliquescence of the discharge papillae. RESTING SPORE not 

observedò (Sparrow 1957).  

HABITAT /SUBSTRATE/LOCATION ð Soil; ñsaprophytic on snakeskin; England 

and Scotlandò (Sparrow 1957); pollen (pers. observation); VA, NC, AL, 

United States. 

NOTE ð Type material not designated; Sparrowôs illustration (fig. 1, A-C, 

Trans. Brit. Mycol. Soc. 40: 526. 1957) of R. stipitatum Sparrow is accepted as the 

type.  

Rhizophydium subglobosum Kobayasi & M. Ôkubo  PLATE 16, FIGS. 11ï14 

Bull. Natl. Sci. Mus. Tokyo 35: 63, fig. 3. 1954. 

ñSPORANGIUM sessile, globose, subglobose or ovoid, 30ï60 µm diameter, 

sending a short (9ï10 µm) stalk-like penetration tube through host-wall; wall 

smooth, hyaline, and somewhat thick, with one apical broad pit or laterally 

with several pits. RHIZOIDAL SYSTEM 3ï5 branches just beneath the 

penetration tube, each branchlet moreover dichotomously branched. 

ZOOSPORES numerous, swimming away one by one through pores, spherical, 

about 6 µm diameter, with one posterior flagellum and one small globule. 

RESTING SPORE not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Marine; on Bryopsis sp.; Japan. 

NOTE ð ñThe species is distinct from R. globosum (A. Br.) Rabenh. in its 

greater number of zoospores and more extensive rhizoidal system, and from 

R. marinum De Wild. in the larger size of its sporangiaò (Sparrow 1960). 

Type material not designated; Kobayasi and Ôkuboôs illustration (fig. 3, Bull. 

Natl. Sci. Mus. Tokyo 35: 64. 1954) of R. subglobosum Kobayasi & M. Ôkubo is 

accepted as the type. 
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Rhizophydium tenue (Sparrow) Karling  PLATE 17, FIGS. 1ï6 

Chytridiomycetarum Iconographia: 65. 1977. 

Phlyctidium tenue Sparrow, Mycologia 44: 760, fig. 1, aïg. 1952. 

ñSPORANGIUM sessile, somewhat hemispherical, 15ï16 µm diameter by 12ï

14 µm high; wall smooth, colorless, distinctly thickened on the lower part of 

the sporangium so as to form a cup-like base. HAUSTORIUM slender, double-

contoured, usually straight, unbranched, isodiametric, of variable length 

ZOOSPORES numerous, oblong, 5 µm long by 2.5 µm wide, with a centric, 

colorless refractive globule and a single posterior flagellum 15 µm long, 

escaping through a single apical pore after which the sporangium wall 

collapses. RESTING SPORE epibiotic, sessile, spherical, and 13ï15 µm 

diameter, or ellipsoidal and 10 by 12 µm, with a slightly thickened wall, large 

central colorless oil globule, and an unbranched endobiotic haustorium, 

possibly sexually formed, the adnate contributing thallus 3 µm diameter, 

germination not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon moribund vegetative cells of 

Zygnema sp.; United Statesò (Sparrow 1960). 

NOTE ð This species is similar to R. collapsum Karling and R. patellarium 

Scholz ñin the basal thickening of the otherwise delicate sporangium wallò 

(Sparrow 1960). Type material not designated; Sparrowôs illustration (fig. 1, 

aïg, Mycologia 44: 761. 1952) of P. tenue Sparrow is accepted as the type of R. 

tenue (Sparrow) Karling. 

Rhizophydium tetragenum Pongratz  PLATE 17, FIGS. 7ï11 

Schweiz. Z. Hydrol.  28: 116, fig. 1. 1966. 

SPORANGIUM epibiotic, sessile, encapsulated, 5ï7 µm, containing 16ï32 

zoospores, which at maturity is ñsarcinaò-shaped (pack-shaped), and which 

entirely deliquesces to release zoospores. RHIZOIDAL SYSTEM rudimentary. 

ZOOSPORES in sporangium < 1 µm diameter; zoospore discharge and 

swimming zoospores not observed. RESTING SPORE spherical, with a thick, 

pleated double wall (Pongratz 1966).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; from plankton in Lake Léman, 

parasitic on Asterionella formosa; France (Pongratz 1966).  

NOTE ð Type material not designated; Pongratzô illustration (fig. 1, Hydrologie 

28: 116. 1966) of R. tetragenum Pongratz is accepted as the type. 

Rhizophydium undatum Golubeva  PLATE 6, FIGS. 8, 9 

Novosti Sist. Nizsh. Rast. 25: 85, fig. 3. 1988.  

SPORANGIUM spherical, 30ï40 µm diameter, wall golden with multiple 

discharge pores approximately 5 µm in diameter. RHIZOIDAL SYSTEM 

composed of thin rhizoids originating from a swollen axis. ZOOSPORES 
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spherical, 3ï4 µm diameter with a small lipid globule, swimming in 

sporangium prior to individual discharge through pores. RESTING SPORE 40ï

50 µm diameter, with a single large lipid globule, double-walled, inner wall 

thin, golden; outer wall thick with an undulating surface (Golubeva 1988).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; saprophytic on pine pollen, Lake 

Telelzkoje, Russia (Golubeva 1988). 

NOTE ð Type material not designated; Golubevaôs illustration (fig. 3, Novosti 

Sist. Nizsh. Rast. 25: 85. 1988) of R. undatum Golubeva is accepted as the type.  

Rhizophydium undulatum Sparrow & L. Lange  PLATE 17, FIGS. 12ï15 

Canad. J. Bot. 55: 1883, figs. 9ï11. 1977.  

ñSPORANGIUM sessile, spherical, 25ï30 µm diameter with a light brown wall 

consisting of a basal or inner layer surrounded by a delicate, undulating veil 

which at maturity is irregularly attached to the basal layer and otherwise 

discontinuous with it; with one or two nearly sessile, 3ï4 µm diameter, 

subapical to nearly basal discharge papillae. RHIZOIDAL SYSTEM consisting of 

a short isodiametric stalk from which arise several rhizoidal branches which 

appear to disintegrate soon after zoospore discharge. ZOOSPORES spherical, 

about 4.5 µm diameter, with a single very small colorless basal globule; 

uniflagellate; discharged consecutively through one or two almost sessile 

discharge pores. RESTING SPORE (?) spherical, with a thick wavy brownish 

wall; germination not seenò (Sparrow and Lange 1977).  

HABITAT /SUBSTRATE/LOCATION ð ñSphagnum bog; on pine pollen bait; 

Michigan, USAò (Sparrow and Lange 1977). 

NOTE ð Sparrow and Langeôs illustration (figs. 9ï11, Canad. J. Bot. 55: 1881. 

1977) was designated as the type. 

Rhizophydium vampyrellae (P.A. Dang.) Minden  PLATE 17, FIGS. 16ï21 

Kryptogamenfl. Mark Brandenburg 5: 320. 1911 (1915). 

Chytridium vampyrellae P.A. Dang., Le Botaniste 1: 63, pl. 3, figs. 14ï16. 1889. 

ñSPORANGIUM sessile, spherical, with a thickened smooth wall and several 

subapical discharge papillae. RHIZOIDAL SYSTEM composed of branched 

rhizoids arising from a central, somewhat thickened main axis. ZOOSPORES 

very narrowly ellipsoid or ovoid when escaping through the pores formed 

upon the deliquescence of the papillae, the conspicuous colorless globule 

anterior or basal, the flagellum of moderate length. RESTING SPORE (?) 

spherical, with a thick smooth wall and an apparently unbranched rhizoid, 

germination not observedò (Sparrow 1960).  

HABITAT /SUBSTRATE/LOCATION ð Aquatic; ñon cysts of Vampyrella 

parasitizing colonies of Gloeocystis vesiculosa; Franceò (Sparrow 1960). 
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NOTE ð Type material not designated; Dangeardôs illustration (pl. 3, figs. 14ï

16,  Le Botaniste 1: 63. 1889) of C. vampyrellae P.A. Dang. is accepted as the 

type of R. vampyrellae (P.A. Dang.) Minden. 
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PLATE 1 

Figs. 1ï6. Rhizophydium achnanthis Friedmann; after Friedmann (1952). 

Fig. 1. Motile zoospores.  

Fig. 2. Germling on Achnanthes affinis.  

Fig. 3. Immature sporangia, borne at the tip of an extramatrical stalk. 

Fig. 4. Mature sporangium. 

Fig. 5. Early deliquescence of sporangial wall. 

Fig. 6. Zoospore discharge upon deliquescence of entire sporangium. 

Figs. 7ï10. Rhizophydium aestuarii (Ulken) Amon; after Ulken (1972).  

Fig. 7. Motile zoospores, and an encysted zoospore on pollen grain. 

Fig. 8. Immature sporangium. 

Fig. 9. Immature (L) and mature (R) sporangia, each with a small apophysis. 

Fig. 10. Two mature, multipapillate sporangia. 

Figs. 11, 12. Rhizophydium algavorum B.V. Gromov, Plujusch & K.A. Mamkaeva; after 

Gromov et al. (1999).  

Fig. 11. Motile zoospores, and encysted zoospore on Tribonema gayanum. 

Fig. 12. Mature sporangium with a single lateral discharge papilla.  

Figs. 13ï16. Rhizophydium amoebae Karling; after Karling (1946b). 

Fig. 13. Motile zoospores, and an encysted zoospore on Amoeba terricola. 

Fig. 14. Immature (L) and mature (R) sporangia, the mature sporangium with a low apical exit 

papilla. 

Fig. 15. Mature sporangium discharging zoospores. 

Fig. 16. Resting spores. 

Fig. 17ï22. Rhizophydium ampullaceum (A. Br.) A. Fisch.; after Braun (1856a). 

Fig. 17. Zoospores. 

Fig. 18. Encysted zoospore and germling on Oedogonium sp. 

Fig. 19. Immature (L) and mature (R) sporangia, the mature sporangium with an acute, slightly 

tilted prolongation of the discharge tube. 

Fig. 20. Zoospores discharged individually through the discharge tube. 

Fig. 21. Empty sporangium. 

Fig. 22. Multiple sporangia on Mougeotia sp. 
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PLATE 2 

Figs. 1ï3. Rhizophydium annulatum Sparrow; after Sparrow (1977). 

Fig. 1. Immature sporangium on pollen grain. 

Fig. 2. Mature sporangia with double-contoured wall, with an apical papilla (L) and lateral 

papilla (R). 

Fig. 3. Zoospore discharge, with zoospores escaping individually. 

Figs. 4ï9. Rhizophydium aphanomycis Karling; after Karling (1976a). 

Fig. 4. Two motile zoospores, and an encysted zoospore on Aphanomyces sp. 

Fig. 5. Immature sporangia. 

Fig. 6. Mature sporangium with a broad apical exit papilla. 

Fig. 7. Zoospore discharge, in which zoospores swarm in a vesicle at release. 

Fig. 8. Resting spore. 

Fig. 9. Resting spore functioning as a prosporangium, germinating to produce a sporangium.. 

Figs. 10ï15. Rhizophydium asymmetricum (P.A. Dang.) Minden; after Dangeard (1890-91). 

Fig. 10. Motile zoospores. 

Fig. 11. Germlings on Tribonema bombycina v. minor. 

Fig. 12. Immature sporangium with a slightly oblique apical papilla. 

Fig. 13. Mature sporangium. 

Fig 14. Zoospore discharge, emerging individually upon deliquescence of the papilla. 

Fig. 15. Empty sporangium. 

Figs. 16ï19. Rhizophydium aureum K. Konno; after Konno (1972). 

Fig. 16. Immature sporangium with a single, broad, low apical papilla and thick wall. 

Fig. 17. Mature sporangium 

Fig. 18. Zoospore discharge after deliquescence of the papilla. 

Fig. 19. Empty sporangium. 

 

Scale bar values in micrometers 
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PLATE 3 

Figs. 1ï6. Rhizophydium brevipes G.F. Atk.; figs. 1ï3 after Atkinson (1909), figs. 4ï6 after 

Tokunaga (1934). 

Fig. 1. Mature sporangium with double-contoured wall, a single, apical papilla, and a short, 

blunt, peg-like haustorium only slightly projecting into the host protoplasm, on Spirogyra sp. 

Fig. 2. Zoospore discharge, with zoospores escaping individually upon deliquescence of the 

papilla. 

Fig. 3. Empty sporangium after discharge, with two non-discharged zoospores germinating in 

situ. 

Fig. 4. Immature sporangium on Spirogyra sp. 

Fig. 5. Mature sporangium. 

Fig. 6. Two empty sporangia. 

Figs. 7ï10. Rhizophydium brevipes var. marinum (Kobayasi & M. Ôkubo) Karling; after 

Kobayasi & Ôkubo (1954). 

Fig. 7. Thick-walled, immature sporangium on Bryopsis sp., marine habitat. 

Fig. 8. Mature sporangium with a single, broad, slightly subapical papilla. 

Fig. 9. Zoospore discharge, with zoospores emerging singly after deliquescence of the papilla. 

Fig. 10. Empty sporangium. 

Figs. 11ï14. Rhizophydium brooksianum Longcore; after Longcore (2004). 

Fig. 11. Encysted zoospore and immature sporangium on pollen grain. 

Fig. 12. Mature sporangia, the larger sporangium multipapillate, the smaller with single papillae. 

Fig. 13. Zoospore discharge through multiple discharge pores. 

Fig. 14. Resting spore. 

Figs. 15ï17. Rhizophydium bullatum Sparrow; after Sparrow (1952). 

Fig. 15. Immature (L) and mature (R) sporangia with double-contoured walls, on pollen grain. 

Fig. 16. Zoospore discharge through multiple pores. 

Fig. 17. Resting spores beset with coarse bullations. 

 

Scale bar values in micrometers 
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PLATE 4 

Figs. 1ï7. Rhizophydium canterae Sparrow; figs. 1ï6 after Canter (1947a), fig. 7 after Scherffel 

(1926a). 

Fig. 1. Two elongate motile zoospores. 

Fig. 2. Germling on sporeling of Oedogonium sp. 

Fig. 3. Immature sporangium. 

Fig. 4. Mature sporangia, with a single lateral discharge papilla (L), and discharge papilla with a 

plug of refractive material (R). 

Fig. 5. Empty sporangium. 

Fig. 6. Resting spore. 

Fig. 7. Mature sporangia on sporelings of Oedogonium sp. 

Figs. 8ï12. Rhizophydium capillaceum DJS Barr; after Barr (1969). 

Fig. 8. Motile zoospores, and an encysted zoospore on pollen. 

Fig. 9. Immature sporangium. 

Fig. 10. Mature, multi-papillate sporangium. 

Fig. 11. Zoospore discharge. 

Fig. 12. Empty sporangium. 

Figs. 13ï20. Rhizophydium chytriomycetis Karling; after Karling (1946d). 

Fig. 13. Motile zoospores. 

Fig. 14. Encysted zoospore and germling, parasitizing Chytriomyces hyalinus. 

Fig. 15. Immature sporangium. 

Fig. 16. Mature sporangium. 

Fig. 17. Zoospore discharge. 

Fig. 18. Resting spore, functioning as a prosporangium, in early stage of germination. 

Fig. 19. Resting spore with mature sporangium.  

Fig. 20. Resting spore with discharging sporangium. 

Figs. 21ï28. Rhizophydium chytriophagum Ajello; after Ajello (1945). 

Fig. 21. Motile zoospores. 

Fig. 22. Germlings parasitizing Phlyctochytrium aureliae Ajello. 

Fig. 23. Two immature sporangia. 

Fig. 24. Mature sporangium. 

Fig. 25. Zoospore discharge. 

Fig. 26. Empty sporangium. 

Fig. 27. Resting spore. 

Fig. 28. Resting spore, functioning as a prosporangium, with an attached mature sporangium. 

 

Scale bar values in micrometers 
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PLATE 5 

Figs. 1ï5. Rhizophydium cladophorae (Kobayasi & M. Ôkubo) Sparrow; after Kobayasi & 

Ôkubo (1954a). 

Fig. 1. Motile zoospores. 

Fig. 2. Encysted zoospore on Cladophora sp. 

Fig. 3. Immature sporangium, with a simple, filamentous, short haustorium. 

Fig. 4. Zoospore discharge, with zoospores darting away after swarming in sporangium.. 

Fig. 5. Empty sporangia, each with a broad sub-lateral pore. 

Figs. 6ï8. Rhizophydium codicola Zeller; after Zeller (1918). 

Fig. 6. Immature, sessile, spherical sporangium, from marine habitat on Codium mucronatum. 

Fig. 7. Mature, slightly obpyriform sporangium. 

Fig. 8. Zoospore discharge, in which zoospores emerge through a large, lateral, irregular aperture 

in the sporangial wall. 

Figs. 9ï14. Rhizophydium condylosum Karling; after Karling (1968). 

Fig. 9. Aguttulate motile zoospores, elongate at first, then becoming spherical. 

Fig. 10. Encysted zoospore and germling on human hair. 

Fig. 11. Two immature sporangia with multiple, elongate (R) exit papillae 

Fig. 12. Mature sporangium. 

Fig. 13. Zoospore discharge, in which zoospores emerge from several papillae simultaneously. 

Fig. 14. Morphologically diverse resting spores, with coarse granular contents and a clear central 

area. 

Figs. 15ï19. Rhizophydium constantineanui Sacc. & D. Sacc.; after Saccardo (1905). 

Fig. 15. Motile zoospores, and an encysted zoospore on Vaucheria sp. 

Fig. 16. Germling, with typical delicate rhizoidal system. 

Figs. 17 18. Stages of zoospore discharge from a mature sporangium, in which zoospores form a 

temporary group attached to the discharge pore by the tips of the flagella. 

Fig. 19. Empty sporangium. 

 

Scale bar values in micrometers 
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PLATE 6 

Figs. 1ï7. Rhizophydium contractophilum Canter; after Canter (1959). 

Fig. 1. Motile zoospores, and an encysted, germinating zoospore on Eudorina sp. 

Fig. 2. Zoospore germination, in which the zoospore produces a thread-like structure that extends 

through the host colony mucilage, and by contraction of the thread the zoospore body is drawn to 

the interior of the host colony. 

Fig. 3. Sporangial development. 

Fig. 4. Zoospore discharge and release through the diffluent mucilage. 

Fig. 5. Empty, multipored sporangium. 

Fig. 6. Sexual formation of the resting spore. 

Fig. 7. Mature sporangium with typical branched rhizoidal system. 

Figs. 8, 9. Rhizophydium undatum Golubeva; after Golubeva (1988). 

Fig. 8. Multipored, mature sporangium on pollen grain, discharging zoospores. 

Fig. 9. Resting spore, the thick outer wall with an undulating surface.  

Figs. 10ï16. Rhizophydium coronum Hanson; after Hanson (1944). 

Fig. 10. Motile zoospore. 

Fig. 11. Germling. 

Fig. 12. Immature sporangium with early stage of multi-layered gelatinous hull. 

Fig. 13. Mature sporangium with two exit papillae, the sporangium surrounded by gelatinous 

hull. 

Fig. 14. Mature sporangium discharging zoospores, the spore mass surrounded by a filmy 

remnant of the gelatinous hull. 

Fig. 15. Empty sporangium. 

Fig. 16. Resting spore. 

Figs. 17ï19. Rhizophydium cyclotellae Zopf; after Zopf (1887). 

Fig. 17. Encysted zoospores and immature sporangia parasitic on Cyclotella sp. 

Fig. 18. Mature sporangia. 

Fig. 19. Zoospore discharge through multiple, very small sessile pores. 
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