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PREFACE

For more than 150 yeatbe concept oRhizophydiumhas been based on
thdlus morphological fetures. Although the use of ultrastructural and
molecular characters in systematic analyses of chytrid diversity has
revolutionized our undemtding of these fungieady access to summaries of
established taxdased on morphological characters is still important for
modern systematic decisions. The last monographic treatment of
Chytridiomycot a was FAguatd eRhycamyceteX . Sparrowds
published in 1960SubsequentlyJoyce Longcore summarized the names and
references of new taxa since Sparrowds monogr
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 mid8Ms, Rhizophydiums one of the older and larger
genera of chytrids. As the name of the type species indidalézophydium
globosumwas charactézed by its spherical sporangiu®ince therover 22D
additional species drhizophydiunihave been describedttva wide range of
sporangial shapes, substrates, hostsd 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 amatter of record incompletely known taxa are also
described and illustrated. In a final sectitexa that have bedmnansferred,
synonynized, rejected and excludedte listed. The genuRhizophydiumis
currently recognized as more diverse than classicaigwed, and
ultrastructural and molecular analyses of members of the genus have lead to
delineation of numerouamilies and generan the order Rhizophydialeés

chytrid systematics are revised, it is our aim that this summary facilitate
recognition ofpreviously described taxa withRhizophydiumandserve as a
guidewhen new taxa are discovered.

This study was supported by NREVSYS grant DEB0516173 and NSF
AFTOL grant DEB0732599. We express our sincere gratitude to Dr. Will H.
Blackwell, Departmenbf Biological Sciences, The University of Alabama,
and Dr. Carlos G. ¥lez, Departamento de Biodiversidad y Biologia
Experimental, Universidad de Buenos Aires, Argentina, for their constructive
and timeconsuming reviews of this manuscript. We extend 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 @iytridiumA. Br. (Braun 1851)
andRhizidiumA. Br. (Braun 1856b, 1856cRhizophydiumvas established to
accommodate inoperculate members Gtiytridium and the genus was
formally described by Rabenhorst (1868). Based on the Ryprophydium
globosumClements & Shear 1931), the morphological @ptds 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 genus235 species have been described, many having been
delineated on the basis of habitat and/or substrate utilization. Karling (1977)
mergedPhlyctidiumRabenh. withRhizophydiumbecause differences in the
endobiotic portion of the eucarpic thallus were dattinctive enough to
warrant generic delineation. As welPhlyctidium was not a valid genus
because the name had been used previously for a geniiscofycetes
Within this concept oRhizophydium146 species are sufficiently described
and are consided to be valid, while 89 other species are either: (1)
incompletely known, (2) rejected as valid because their limited descriptions
preclude placement iRhizophydium(3) are properly in synonymy in other
genera, or (4) have been removed to recently wiscuibed 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 extewsly 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 oPhlyctidiumin Rhizophydiun{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 rhoid is a taproetlike, 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 chytridiaceousmfji have a restingpore stage
because of the advantage conferred in being able to survive unfavorable
environmental conditions in a resistant condition. Thickled resting spores
filed with storage contents are commonly, but not universally, reported
among species d?hzophydium Resting spores may arise either vegetatively



or sexually. Sexual recombination is less commonly reported and has been
found mostly among aquatinhabiting species. Although variation exists in
what type of cells are involved, typically the ¢emts 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 summairyd revisionare to assemble
descriptions, illustrations, andformation 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 updatethe most recent
monograph (Sparrow 1960) and listing of namesnfcore 1996). Figures
have been redrawn from original literaturer adapted from descriptions
when figures were not obtainable

Taxonomy of accepted species &hizophydium SevenSections

Morphological identification of Rhizophydiumspecies relies on seven
sections, each section representing a predominant sporangial shape:

Section 1 Sporangium predominantipherical or subsphericalthroughout
development.

Section 2 Sporangium predomindwptspherical at first, thenurceolate (urn-
shaped) after discharge.

Section 3 Sporangiumspherical at first, then angular and upright at
maturity, orangular throughout development.

Section 4 Sporangium predominantfyyriform (pearshaped, the part of ¢h
sporangium proximal to the substrate being broadestjcal, or pyramidal.

Section 5 Sporangium predominantiybovoid, obovate or obpyriform (the
part of the sporangium distal to the substrate being broadest).

Section 68 Sporangium predominantlgitriform (lemonshaped) osaddle
shaped ovoid, or oblong; thelong axis of the sporangium parallelwith the
surface of the substratum.

Section 7 Sporangium predominantlgylindrical, fusiform, broadly or
narrowly ellipsoidal, thelong axis frequently at aright angle or slightly
inclined to that of the substrate.

For each 8ction, a key to the species in that section is presented, followed by
the species descriptions in alpké&bal order, with descriptions and
illustrations of those species. Following theven sections are alphabetical
listings of (1) incompleteljknown species (with illustrations), (xcluded
species, (3) taxonomic synonymies, and (4) species removed to other genera
in Rhizophydiales.



Section 1: Key.Sporangium predominantly sphericalsubspherical
throughout development.

la. Principally from a terrestrial (soéind submersed mytabitat.......................... 2
1b. Principally from an aquatic (freshwater or marine) habitat......................... 24
2a(1a). Zoospores discharged in @ VESICIE..........c.uuveeiiiiiiieiiee e 3
2b. Zoospores discharged singly, consecutively, but not in a vesicle................ 6
3a(2a). Discharge apparatus one or more papillae........cccccoeeveiiiiieeeneiiiiineennn. 4
3b. Discharge apparatus a pore with a recurved.rim..................... R. lenelangeae

4a(3a). Discharge apparatusSlpapillae, sporangium with conspicuous concentric
NAIOS ..o 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 hlost.cel..........

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

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

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

6b. No papillae or pores present; zoospores released when sporangial wall dissolves or
COlAPSES. ..ot R. paellarium

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

7b. Discharge apparatus ONe OF MOME POLES......cceeeeeesiiurrerrrrrairerrereeeeeaasnereenes 19

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

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

9a(8a). Discharge apparatus one apical @rtdtpapilla, zoospores released singly
......................................................................................... R. ellipsoideum

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

................................................................................................ R. aureum
10a(8b). Organism parasitic ddowakowskiella........................ R. rarotonganense
10b. Organism saprophytic on pollen, chitin, or keratin............cccccoovvveieeneenne 11
11a(10b). Organism saprophytic on chitin or Keratin...........cccoccvveevieeniineeennes 12
11b. Organism saprophytic 0N POIlEN...........cccvviiiiiiiieee e 16



12a(11a). Organism saprophytic on Chitin............coccveeeiiiieecine e R. signyense
12b. Organism saprophytic on Keratin...........cccvveviiieeiicccee e, 13

13a(12b). Sporangium stalked.............cceeeeeeiiiiiieeee e R. stipitatum
13b. Sporangium sessile.

14a(13b). Discharge apparatus1® papillae, sporangial wall ornamented.............
..................................................................................... R. keratinophilum
14b. Discharge apparatus 20 papillae, sporangial wall ornamented................. 15

15a(14b). Discharge apparatus3D (av. 16) papillae, zoospores3pm diam.,

discharged simultaneously from several papillae..............! R. condylosum
15b. Discharge apparatu$ 50 papillae, zoospore$ B um diam., discharged from

one or two pPapillae. ..o R. piligenum
16a (11b). FromsaliNneSOIlS ..........ueiiiiiieeei e 23

16b.NOt fromsalinESOIlS .........cooeiiiiiiieie e 17

17a(16b). Discharge apparatus®papillae, sporangial wall distinctly double
CONTOUIEA.......oiiiiiiiiee et e e R. sphaerotheca

17b. Discharge apparatus @any papillae, sporangial wall not dowsientoured.. 18

18a(17b). Discharge apparatus12 papillae, rhizoids halike ........ R. capillaceum
18b. Discharge apparatus multiple papillae, rhizoids originate as multiple robust,
closely spaced axes on base of sporangium................... R. brooksianum
19a(7b). Discharge apparatusi@gle pore............ccccvvvevveeeeeenn.. R. marshallense
19b. Discharge apparatus multiple POres...........cceeiiiiiemnniiiiieee e 20

20a(19b). Sporangial wall ornamented with5® elongate, flexible, unbranched hairs
........................................................................................ R. hispidulosum
20b. Sporangial wall not ornamented.............ccveeiiiiieenee e 21

21a(20b). Thalli numerous (up to 80) on host, primarily parasitiRbizophlyctis
roseaand other Chytrids.........cccoocviiiiiiiiiesce s R. hyperparasiticum

21b.Thalli single or few 0N NOSt.........cooiiiiii e 22
22a(21b). Organism saprophytic on cellulosic substrata..............] R. polystomum
22b. Organism sprophytic on pollen...........cocccvveiiiiei i R. bullatum
23a(16a) Sporangium 2312 um diameter.........cccceoviveeeeiiiiieeneee e R. aestuarii



23b. Sporangium 60 UM diameter.........c.eeveriiiiieiiiireeeee e R. halophilum

24a (1b). From marine habital.............cooieiiiiiiiiie e 25
24b. From freshwater habitat.............oooviiiiiiieee e 29
25a (24a). Discharge apparatus 1 or more papillag........c..cccooevvvvieeecciiiveeneennn. 26

25b. Discharge apparatu$ deveral pores, or a large, lateral, irregular aperture28

26a (25a). Discharge apparatus a single apical or lateral papilla.....................c...
........................................................................... R. brevipesar. marinum
26b. Discharge apparatud 26 papillae............cccceevvieiiiiiieemiiiee e 27

27a(26b). Discharge apparatus2low papillae parasitic orBryopsisandCodium ...

.............................................................................................. R. littoreum
27b. Discharge apparatu$ 56 papilbe, parasitic o8pongomorphgAcrosiphonia

andPolysiphonia.........c.cccoooiiiiii e R. discinctum
28a (25b). Discharge apparatusskeveral pores, sporangium-80 pm diameter........

......................................................................................... R. subglobosum
28b. Discharge apparatus a large, lateral, irregular aperture, sporangi@sh i

(o E= 10 =] (T GO RO TPPPPPPPTN R. codicola
29a (24b). Zoospores discharged in a vesicle........cccccceeeevinineen. R. planktonicum

2%. Zoospores discharged singly, consecutively, or as a group, but not in a.\&icle

30a (29%). Discharge apparatusS.low papillae............ccccceeenneee R. macrosporum
30b. Discharge apparatus a single apical pore, or sporangial apex deliquescexl

31a(30b). Discharge apparatus a tube, or 1 or more pores, papillae, or .heaks2
31b. No discharge apparatus; sporangial wall deliquesces to release zoospa&s

32a (31a). Discharge apparatus2lsubapical beaks..............c..cc...... R. rostellatum
32b. Discharge apparatastube, or 1 or more pores or papillae............cccoeeeene 33
33a(32h). Discharge apparatus a tube.........coooiiiiiiiiiiiecceee e 34
33b. Discharge apparatus 1 or more pores or papillae...........cocccveevieeniinerennns 35

34a(33a). Sporangium’i® um diameter, discharge tube54um long by 2 um

QIAMETEL. ...t R. ampullaceum
34b. Sporangium 3258 pum diameter, discharge tube 6 pum long by 4.5 pum diameter
............................................................................................ R. deformans



35a (33b). Discharge apparatus 1 or more papillag........cccceeeeeivieveicvinieneennn. 36

35b. Discharge apparatus 1 OF MOIE POIES........ccoivuvrririieereeereeeeeeesiirereereaaens 48
36a (35a). Discharge apparatus a single papilla..............cccovvvevieeciiienc e 37
36b. Discharge apparatu$ 8 (usually multiple) papillae...........ccccooviveiiiennnnen. 41

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

37b. Discharge papilla apical or subapical, not oblique..............cccvvveveeecneenn... 38
38a (37b). Sporangium small, up to 7 um diameter...............cccvvvee.e. R. schroeteri
38b. Sporangium larger, IB3 pm diameter..........ccuvviiieiieiiiiicce e 39

39a (38b). Sporangium I3 um diameter, endobiotic part a lobate -llee

NAUSTOTIUM. ..o R. skujai
3%. Sporangium 1033 um diameter, endobiotic part a branched rhizoid........: 40
40a (39). Sporangium 1i®B3 um diameter, discharge papilla apical.......................

....................................................................................... R. mammillatum
40b. Sporangium 1020 um diameter, discharge papilla lateral........ R. punctatum
41a (36b). Sporangia proliferate internally..............cccccveviieieeeeeeennn. R. proliferum
41b. No internal proliferation of SPOraf@...........ccoccvveiriiiieieee e 42
42a (41b). Thalli numerous (up to 20) on hQSt.......cceeeeeiiiiininnnnl R. chytriomycetis
A2D. Thalli FEW 0N NOSL....cooiiiiiii e 43
43a (42b). Organism saprophytic on POllEN............ccoviiiiiiiieeee e a4
43D. OrganiSIM PAraSITIC. .....c.eeeeeiiiiiiiiiee e eearee e e et a e e e e rmme e e e eeeae e s 45

44a (43a). Sporangiumigls um diameter, with usually 2 or more subapical papillae
.......................................................................................... R. squamosum

44b. Sporangium 2235 pm diameter, withil variously placed papilladk. porosum

45a (42b). Organism parasitic dythiumor Vampyrella..........ccccccooeiiiiviiieennnns 46
45h. Organism parasitiCc 0N @lgae...........ccueeiiiiiiieeee e eeee e a7
46a (45a). Organism parasitic dPythium ..........cccceiviiiiiiiiieeeee e R. pythii
46b. Organism parasitic oampyrella............ccccocoveeeiivieeeeee e R. vampyrellae
47a (45b). Resting spore sexually formed............cccccooeiiiiienniiiiiiiieen. R. couchii



47b. Resting spore asexually formed............coovviieiiiemiieec e R. globosum

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

outside diSCharge POIE........ccuuiiiiiiiieeirieeeie e 49
48h. Zoospores discharge singly or consecutively, but do not remain as a loose mass
............................................................................................................. 50

49 (48a). Sporangiumi@® pm diameter, zoospores form a loose mass at the apical
pore, attached to the pore by the tips of the flagella....R. constantineanui

4%. Sporangium 12 pm diameter, zoospores form a loose mass outside-tpEcalb
OF lateral POTE.......uvieiieei it R. algavorum

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

50b. Discharge apparatug 2 (rarely Single) Pores..........cccccvviiiiiiiieecivnieeeneeenn. 59
51a(50a). Discharge apparatus a single lateral pore..............cccce....e. R. canterae
51b. Discharge apparatus a single apicadwpapical pore...........ccccocveeeiriinenee. 52
52a (51b). Sporangium wall doubleontoured.............coccvvveiiiiiieene e 53
52b. Sporangium wall not doubleontoured..............cccceeeeeeeiiiicce e, 54

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

........................................................................................... R. annulatum
53b. Organism parasitic o8pirogyra haustoriuma short, blunt, petike tube............
................................................................................................ R. brevipes
54a (52b). Sporangium wall ornamented.............c.coooveeeiiemniiiie e 55
54b. Sporangium wall smooth, not ornamented.............ccccvvveiieccieeee e 56

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

saprophytic on pollen..........cccooceieiiiieesiee e, R. echinocystales
55b. Wall covered with short, sharp spines, haustorium a single, unbranched, slightly
inflated tube,organism parasitic @adophora...................... R. spinulosum
56a (54b). Sporangium small,i5.6 pm diameter..............cccceevrnneen. R. mougeotiae
56b. Sporangium larger, I20 UM diameter.........cccvvviiiireeeiiiiee e 57

57a (56b). Wall of sporangium distinctly thickened on lower part to form aliep
DASE. .. s R. tenue

57b. Wall of sporangium not thickened on lower part.............ccuveeeiiicccinneenn. 58



58a (57b). Sporangium IAL5 um diameter, rhizoid simplélamentous, short;

organism parasitic o8ladophora..............cccceeeiiiiiiiecennene. R. cladophorae
58b. Sporangium 1620 pm diameter, rhizoid delicate, unbranched, short or up to 180
pUm long; organism parasitic ddscillatoria ....... R. oscillatoriaerubescentis
59 (50b). Organism sapphytic on Pollen............ccccoiiiiiiiiieeciie e, 60
59%. Organism parasitic on various hOStS.............cevieeiiiiiicen e 61

60a (5%). Sporangial wall smooth, singlgyered, resting spore with an undulate
OULET WALt R. undatum

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

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

61b. Sporangial wall remains intact after discharge

62a (61a). Sporangial wall deliquesces to form multiple openings................... 63
62b. Sporangial wall collapses after discharge............cccceveeeiveeen... R. cyclotellae

63a (62a). Quartets of zoospores formed within sporangium, sporangial wall
deliquesces to form multiple openings; organism parasitissterionella......
.......................................................................................... R. tetragenum

63b. Zoospores not delineatén quartets; sporangial wall deliquesces to fofrd 1
(o] o1=T 11 o - PP PP PT PP OTRPP 64

64a (63b). Foui 60 zoospores delineated, sporangial wall deliquesces to f@m 1

openings; organism parasitic Badorina....................... R. contractophilum
64b. Thred 20 zoospores delineated, sporahgiall deliquesces to forni 3

openings; organism parasitic Bragilaria ...........c..c.coeeuvneeee. R. fragilariae
65a (31b). Sporangial wall ruptures to release zoospores......... R. chytriophagum

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

66a (65b). Sporangial wall partially deliquesces to foril8 bpenings... R. persicum
66b. Sporangial wall entirely deliqUESCES............cooueeeiiiiiireeiee e 67

67a (66b). Sporangium small, 3.8.5 pm diameter; organism parasitic Achnanthes
R. achnanthis

67b. Sporangium larger,i20 pm diameter...........ccceeeiiiiiiiiiieeeiee e 68

68a (67b). Sporangium stalked, 118 um diameter; organism parasitic Melosira ..



69a (68b). Sporangiumi5l1l um diameter, zoospores mature at liberatiBna difficile

69%. Sporangium 1220 pm diameter, zoospores not fully delineated at liberation
...................................................................................... R. sphaerocystidis

Section 1: Species descriptions.
Rhizophydium achnanthigriedmann PLATE 1,FIGS. 17 6
Oesterr. Bot. Z. 99: 181, fig. I,\. 1952.

fISPORANGIUM sessile, or borne at the tip of a more or less elongate
extramatrical, delicate stalk; spherical, i3l% pm diameter, or obovoid to
transversely ovoid, 3i3.0 by 4.76.7 pm; wall smooth, colorless,
deliquescing completely upon discharge of the zoospBregOIDAL 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 o@@ospPoREsspherical, 2.5 pm diameter,
with an eccatric colorless globule and long flagellulRESTING SPORENOt
observed ( Sparrow 1960)

HABITAT /SUBSTRATHLOCATION & Aquatic; parasitic orAchnanthes affinjs

Austria.

NOTED Type materi al not desi gfigaltlied: Friedmannés
Oesterr.Bot. Z. 99: 176. 19520f R. achnanthisrriedmannis accepted as the

type.

Rhizophydium aestuari{Ulken) Amon ex Letcher PLATE 1, FIGS. 71 10

Mycologia 76: 138, fig. 6,ics. 1984.

Phlyctochytrium aestuarlilken, Veroff. Inst. Meeresforsch. Bremerh. 235, fig.

5, lip. 1972.

SPORANGIUM spherical to suispherical, 23.#441.5 um by 23.440 pum
diameter, with 516 conical papillae, 2i%.3 um at the base and [2m 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 4séeped, 7pm in
diameter and i® pm long; rhizoids taperingZooSPORES spherical to
somewhat ovoid, i3 pm diameter, with a single gloite; flagellum 1317.4
long. RESTING sPORmMot observed (Ulken 1984).

HABITAT/SUBSTRATHLOCATION & From submersed aestuary soil; on pollen;
Germany (Ulken 1984).

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



validated withhe f ol l owing Latin description

description:

Sporangium sessilia, sphaerica, 2344.5 pym diam., membrana tenui, incolorata, cui&®
papillae conicae. Rhizoidea magna ramosa cum variabilum apophysatum. Zoosporae sphaerica
ad brevite elongatae, B4 pm diam., cum globulum lipoideum singulum. Sporae perdurantes
nondum observatis. Saprophyticum in pollenis, habitas aesturarii terreRinizophydium
aestuariilUlken) Amon ex Letcher typus hic designatus, figurd b, Veroff. Inst. Meresforsch.
Bremerh13: 211. 1972.

The zoospore ultrastructure Rf aestuarihas 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,/& 1999.

fi BORANGIUM sessile, spherical, about 1@n diameter; wall thin, smooth,

colorless, with a single lateral discharge p&telzoIDAL SYSTEM composed

of fairly developed dividing tubular rhizoids originating from a single axis

that is no thicker than the r@mnder of the rhizoidsZzoosporeselongate, 5

by 2 um, with a single refractory globule, flagellum 1#n long. RESTING

SPOREN Ot oOobservedo (Gromov, Pl ujusch,

HABITAT/SUBSTRATHLOCATION O Aquatic; obligately parasitic on algae,
Chlorocaccales and Tribonema gayanumRussia (Gromov, Plujusch, and
Mamkaeva 1999).

NoTESG Type materi al not designated; Gr omov,

illustration fig. 1, af, Protistologica 1: 64. 199%f R. algavorumB.V. Gromov,
Plujusch, &K.A. Mamkaevas accepted as the type.

Rhizophydium amoebakarling PLATE 1,FIGS. 137 16
Amer. J. Bot. 33: 331, figsiB. 1946

fi BORANGIUM sessile, spherical,i20 um diameter with a low apical exit
papilla and a thick, brown, smooth wall; sporangiegarious, up to 14 on a
host cell. RHIzOIDAL SYSTEM relatively sparse but frequently branched.
Z0oosPoORESoval, 2 by 3 pm, with a minute, 0.5 pm diameter, somewhat
laterally located refractive globule€RESTING SPORE spherical, 814 pm
diameter, with a tlek, dark brown wall and one to several large refractive

based

(O

Mamk aev

gl obules; functioning as a prosporangium in

HABITAT /SUBSTRATHLOCATION® Mo i st s oi | ;Amdelpaderriaofai t i ¢
Brazil o (Sp:
NoTEd Type material not desfigg8&Amerd.; Kar |l i

and saprophytic on ind3@.t exuvi ae;

Bot. 33: 330. 194p0f R. amoeba#arling is accepted as the type
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Rhizophydium ampullaceungA. Br.) A. Fisch. PLATE 1,FIGS. 17( 22
Rabenhorst. Kryptogamem. 1 (4):101. 1892.

Chytridium ampullaceun®. Br., Monatsber. Berlin Akad. 1855: 384 (1856);
Abhandl. Berlin Akad. 1855:66, pl. 5, figs.1247. 1856

Olpidium ampullaceurtA. Br.) Rabenh., Flora Europaea algarum 3: 282. 1868.
Sphaerostylidium ampullaceu@. Br.) Sorokin, Arch. Bot. Nord France 2:20, fig.
17. 1883 (separate).

fi BORANGIUM sessile or, rarely, on a short stalk, spherica8, gm diameter,
with an apical discharge tubé&Ztum long by 2 um in diameter; wall thin,
smooth, colorlesRHIZOIDAL SYSTEM feebly developed, rhizoids branched.

ZoosPoRESwith a single globule and a posterior flagellum, discharged

through the somewhat flaring fundide apex of the opened discharge tube.
RESTINGSPORm 0t observedo (Sparrow 1960

HABITAT /SUBSTRATHLOCATIOND Aquat i c; HfAcl ustered
algae Qedogonium Spirogyra Cladophora Mougeotig and pine pollen;
Africa, Ger many, Great Britain,
1960).

NoTEO Type material not designateB;r a u n 6 sioni(pl M, figss 24 27a t
Abhandl. Berlin Akad. 1855: 66. 185®f C. ampullaceunA. Br. is accepted as
the type ofR. ampullaceunA. Br.) A. Fisch

Rhizophydium annulatunsparrow PLATE 2,FIGS. 17 3
Canad. J. Bot. 55: 1501, figs.6L 1977.

fi BORANGIUM sessile, spherical, 127 um diameter, wall smooth, colorless,
doublecontoured, with a single;i 3 um diameter, strongly protruding apical
to lateral discharge papilla elevated on a distinct2.%um high collarette.
RHIZOIDAL SYSTEM branched, fairly extensive, arising from a narrow
isodiametric stalkZoosporesfew, usually 412, rarely up to 16, spherical,
517 um diameter with a proportionately largei 3um diameter colorless
globule and 1720 um long flagellum; escaping individually upon

) .

on fi

Lat vi

a,

deliqguencense of the discharge papilRESTING SPOREN O t observedo

(Sparrow 1977).
HABITAT /SUBSTRATHLOCATION & Aquatic (?); on pine pollen, Florida, USA.
NOTEO® This chytrid was observed on pollen during aepinfip ol | en

shower 0O

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. Sp ar figo W& Sanad. [J.1Bot.s55: 1583 i90Amas (
desgnated as the type.
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Rhizophydium aphanomycikarling PLATE 2,FIGS. 47 9

Nova Hedwigia 27750, pl. 1, figs. 1219. 1976

fi BORANGIUM predominantly spherical, 180 um diameter hyaline, with a

thin smooth wall and a broad exit papilRHIZOIDAL SYSTEM a short tube

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

enlarged footZoospPoRESspherical, 2.83.2 diameter, with a small, hyaline,

refractive globule; often swarming in a vesicle at rele&&sTING SPORE

predominantly sperical, 1232 um, with grayishgranular content,

functioning as a prosporangium upon germinati ol

HABITAT /SUBSTRATHLOCATION® So i | ; i p Aphaneniydesps from n
the Ngorongora Crater, Tanzaniao (Karling 1976c¢

NoTEd Kar | illustgaios pl.i1, figs. 1219, Nova Hedwigia 27: 765. 19¥6
was designated as the type.

Rhizophydium asymmetricur(P.A. Dang.) Minden PLATE 2, FiGs. 101 15
Kryptogamenfl. Mark Brandenburg 5: 328. 1911 (1915).
Chytridium asymmetricumA. Dang., Le Botaniste 2: 243, pl. 17, fig. 1. 1830

fi BORANGIUM sessile, ovoid, 16 pm high by 10 pm diameter, with a

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

RHizoIDAL SYSTEM composed of delicate, branched rhizoadsing from a

short slender main axiZoosporessmall, spherical, with an eccentric

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

the deliquescence of the papillBESTING SPOREN O t observedd (Sparrow
1960).

HABITAT/SUBSTRATE/LOCATION & Aquat i c; i p &riboaesnat i c on
bombycinavar. minor, Franced (Sparrow 1960) .

NoTEO® The characteristically tilted discharge papilla serves to separate this
species from the morphologicalymilar R. mammillatun{A. Br.) A. Fisch.
(Sparrow1960).

Type materi al not desi g a7afit.e de;Botabisen gear dbés il 1l ust
2: 243. 189091) of C. asymmetricun®.A. Dang.is accepted as the type &f
asymmetricungP.A. Dang.) Minden

Rhizophydium aureunk. Konno PLATE 2, FIGS. 161 19

Sci. Rep. Tokyo Daigaku, B. 14: 233, pl. 3, fig$ DA 1972.

fi BORANGIUM spherical, subspherical, B2 um diameter; wall smooth,
yellow-brown or golden brown, 1.5 pm in thickness, with a low, broad,
apical exit papilla, #8 pm in height by 820 pm diameer at base.
RHIZOIDAL SYSTEM arising from a single point at the base of the sporangium,
main axis up to &m or more diameter, rhizoids branched, tapering toward

12



the end, extending up to 1@0n or morein length. ZoospPoresspherical,

colorless, 45 ym diameter, with a hyaline refractive globulé 21 pm

diameter; flagellum 228 um in length, matured zoospores emerging after

deliquencense of the papilRESTING SPORm 0ot o bservedo (Konno 1972).

HABITAT/SUBSTRATHLOCATION 8 So i | ; Aisapr ompngke skn, on ker at.
bee wings, and cicada wings); Japano (Konno 197

NoTEd A Thi s speci es thegolderdrawnsporargialiwalle d by

and large thalli. It differs fronRhizophydiumchitinophilum Antik. in the

sporangial coloration and shape, and sabs. It resemble€hytriomyces

aureusKarling in its chitinophilic habitat, sporangial shape and color, but is

i nopercul atebo (Konno 1972) . Kohywwmeés materi al n c
illustration (l. 3, figs. AD, Sci. Rep. Tokyo Daigaku, B. 14: 283. 1y7af R.

aureumKonnois accepted as the type

Rhizophydium brevipes&.F. Atk. PLATE 3,FIGS. 1 6
Bot. Gaz. 48: 322, fig. 2. 19009.

Phlyctidium brevipesvar. brevipes (Atkinson) Minden, Kryptogamenfl. Mark
Brandenburg 5: 313. 1911 (1915).

fi BORANGIUM sessile, ovoid or spherical, 1024 um diameter, with a
protruding apical papilla; wall smooth, colorless, doudnatoured.
HAUSTORIUM consisting of a short, blunt pdige tube which projects only
slightly beyond the inner face of the algal walbosroRES ovoid, about 3
pm diameter, with a colorless globule, escaping through an apical pore about
4 pm in diameter formed upon the deliquescence of the pap#lariNnG
SPOREN Ot oObservedo (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION & Aquat i c; i @ rof Spgiragyrat an g i
varians and vegetative cells dbedogoniumsp. andSpirogyrasp.; Japan,
United Stateso (Sparrow 1960) .

NOTES Type material not designatedl;t ki ns o n 0 sfig.2,Bdt. Gaz.t r at i on (
48: 323. 1909 of R. brevipess.F. Atk.is accepted as the type.

Rhizophydium brevipes v. marinum(Kobayasi & M. Okubo) Karling
PLATE 3,FIGS. 71 10

Chytridiomycetarum Iconographia: p. 65. 1977.

Phlyctidium brevipesv. marinumKobayasi & M. Okubo, Bull. Natl. Sci. Mus.

Tokyo 35: 62fig. 1. 1954

fi BORANGIUM solitary, sessile, globose, subglobose or ovoiti32pm high,

20i 30 um diameter (commonly 34 by 3@m); wall hyaline, smooth, i3 um
thick, with a brad apical or subapical papillllausToriUM simple, short,
thick and pedike, projecting only slightly beyond the inner face of the host
wall. ZoospoRresspherical, abouti%b pum diameter, with a globule and a 15
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pm long posterior flagellum; emerging one lope through a pore after
deliguencense of the papilRESTING SPORmm 0t observedo (Sparrow 1960) .

HABITAT /SUBSTRATHLOCATION & fiMarine; onBryopsiss p. ; Japano ( Sparrow
1960).
NoTE 8 Type material not designateBobayasi andOkubdds i | l ustr ati on

(fig. 1, Bull. Natl. Sci. Mus. Tokyo 35: 62. 19p%4f P. brevipesv. marinum
Kobayasi andOkubo is accepted as the type &. brevipesv. marinum
(Kobayasi & M. Okubo) Karling.

Rhizophydium brooksianunhongcore PLATE 3,FIGS. 111 14
Mycologia 96: 163, figsli 21. 2004.

fi BORANGIUM spherical, up to 80um diameter, with multiple, evenly
distributed discharge pore$ ¥ pm diameter, number depending on size of
sporangium, and appearing as lenticular protrusions before discharge.
RHIZOIDAL SYSTEM composed of withmany closely spaced and highly
branched rhizoidal axes on the base of the sporangium; rhizoids extending to
1.75X the diameter of the mature sporangidmosPoRrResspherical, 45 um
diameter with one visible lipid globule; flagellum length about |27 in
length RESTING sPOREsmoothwalled, 1217 um diameter with one large
refractive gl obuled (Longcore 2004) .

HABITAT /SUBSTRATHLOCATION & From soil; on pollen; Maine, United States
(Longcore 2004).

NoTE & Type material designatedigs. 1121, Mycologia 96:163. 2003.
Zoospore ultrastructure foR. brooksianumLongcore has been described
(Longcore 2004).

Rhizophydium bullatumSparrow PLATE 3,FIGs. 151 17

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

fi BORANGIUM sessile, in groups, spherical, 616.4 um diameter, with a

smooth, double&ontoured wall. RHIZOIDAL SYSTEM very delicate, much
branched.Zoosporesnumerous, spherical, 3 um diameter, with a single

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

five sessile pes. RESTING sPOREspherical, 6.611 um 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 observedo (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION & So i | ; fipolten kait; iviichigan,
United Stateso (Sparrow 1960).

NoTE & #fARhizophydium bullatunresemblesR. sphaerothecaZopf in
sporangial morphology. No resting spores have been definitely associated
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with R. sphaerothegaut inR. bullatumabundant resting spores were formed

soon after sporangial development. The resting sporBs lfillatumare like

those ofPhlyctochytrium closteriiKarling) Sparrow, but sporangia of the

two are differentodo (SpasignaedSA®6M0OdwdsType mat er i
illustration fig. 1, Hi, Mycologia 44: 761. 1952 of R. bullatum Sparrow is

accepted as the type

Rhizophydium cantera&parrow PLATE 4,FIGS. 17 7
Aquatic Phycomycetes"®ed.: 242. 1960.

fi BORANGIUM sessile, spherical, 1.84.3 pum 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 shaately
slightly inflated main axis.ZoosPoreselongate, 4 um long by 2 pm
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; seaping upon the deliquescence of a single,
conspicuous lateral papillédRESTING SPORE spherical, asexually formed,
21.4' 35 pm diameter, with a 2 um thick, smooth wall, contents oily, rhizoids
and germination not observedo (Sparrow 1960).

HABITAT/SUBSTRATE/LOCATION 0 Aquat i c; Aiparasitic on sporeld
Oedogoniuns p. ; Great Britain, Hungaryo (Sparrow 196
NoTESd Type materi al not d e s (teg figa. 22,e3d ; Canterds il

Trans. Brit. Mycol. Soc. 31: 97. 19%0f Rhizophydiunsp. is accepted as the
type ofR.canteraeSparrow

Rhizophydium capillaceund.J.S. Barr PLATE 4, FiGs. 81 12

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

fi BORANGIUM sessile, spherical, 180 um diameter with 812 slightly

raised papillaeRHIZOIDAL SYSTEM occasionally apophysate, rhizoids arising

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

pm diameter, short and sparingly branchBdosporeamostly spherical, 2

3 um diameter, flagellum 918.3.0 um long. RESTING SPOREN 0t obser vedo
(Barr 1969).

HABITAT /SUBSTRATHLOCATIONS So i | ; Asaprophytic on pine pollen
|l eaves; Ottawa, Canadao (Barr 1969).

NoTEd fiThis fungus differs from other species saprophytic on pine pollen
in the morphology of its rhdal system. As witlR. sphaerothec@opf and

R. racemosum. 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 ofR. sphaerothecawhich are openlybranched.
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Rhizophydium racemosumas sporangia that are more angular than spherical,
and have fewer papillae than sporangia Rf sphaerothegaalthough

sporangium si ze i s similar for both specieso
ficapillaceund r e f e r sliketnaturd ohits rhiko# isystem when viewed
at | ow magnificati on (pBafigsri222 SHed.).. Barr és il 1l ust

Bot. 47: 997. 196pwas designated as the type. The zoospore ultrastructure of
R. capillaceunhas been described (Barr anddtandHartmann 1978).

Rhizophydium chytriomyceti&arling PLATE 4, FIGs. 13i 20

Mycologia 38: 105, figs.18. 1946 &sR. Chytriomycij.

fi BORANGIUM hyaline, smooth, sessile or stalked, spheric&l308 pm

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

host sporangiunRHIZOIDAL SYSTEM composed of finely branched rhizoids,

main axis up to 3 um diamete£oosPoreshyaline, spherical, i2.8 pum

diameter, with a minute hyaknrefractive globule RESTING sPOREdark

brown, spherical, i718 pm diameter, with one or more large refractive

gl obul es; functioning as a prosporangium in gert

HABITAT/SUBSTRATHLOCATION 6 Aquat i c; i pChytriansyces i ¢ on
hyalinus Karling and Chytriomyces aureuarling; Connecticut, United
Stateso (Sparrow 1960).

NOTED fiThis species is separable frd®n hyperparasiticunKarling on the

basi s of di fferences i Mype tntaterial mat s t O (Sparrow
desi gnat e dlystration figs. 18, gv§cslogia 38: 104. 19)60f R.

chytriomyciiKarling is accepted as the typeRf chytriomyceti&arling.

Rhizophydium chytriophagurnajello PLATE 4, FIGs. 211 28
Mycologia 37: 113, figs. Ii428. 1945.

fi BORANGIUM spherical, 1030 pum diameter, hyaline, smoetalled.
HAUSTORIUM 4.2 7.3 um long, 2.2 um wide, with short lateral extensions 1.5
pm long. Zoosporesspherical, 2.22.9 um diameter with a single posterior
flagellum 15 pm long, and a centrally located refractive globwespgores
liberated after the sporangium wall ruptures, rather than forming a discreet
pore. RESTING SPORE spherical, 815 pm diameter, wall 1.4 pm thick,

goldenb r o wn i n color, at germination functioning
(Sparrow 1960).

HABITAT/SUBSTRATE/LOCATION ® Aqu at i c; A pPalycchytrium ¢ upon

aureliaeAj el | o; United Stateso (Sparrow 1960) .

NOTE & Type material not designatedsj el | o6 s figd 1428 t r ati on (

Mycologia 37: 114. 194p0f R. chytriophagumjello is accepted as the type
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Rhizophydium cladophoraéobayasi & M. Okubo) Sparrow PLATE 5, FiGs. 1i 5
Aquatic Phycomycetes"®ed: 266. 1960.

Phlyctidium cladophora&obayasi & Okubo, Bull. Natl. ScMus. Tokyo 35: 63,
fig. 2. 1954

fi BORANGIUM epibiotic, sessile, globose or sublgbse, 1015 um diameter,

hyaline, smooth, thiwalled, with a broad apical or rarely slateral pore.

HausToRIUM simple, filamentous, shorEoosporeproduced 1020 in one

sporangium, globosej 3 um diameter, with a single globule and a posterior,

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

away through por€RESTINGSPORIMM 0t observedo (Sparrow 1960).

HABITAT /SUBSTRATHLOCATIONG® Marine; onCladophorasp.; Japan (Spaw
1960).

NoTEd Type materiahot designated; Kobayasi aflk ub o 6s i figl ustrati on (
2, Bull. Natl. Sci. Mus. Tokyo 35: 63. 19p4f P. cladophoraeKobayasi and

Okubo is accepted as the type Rf cladophoraeKobayasi & M. Okubo)

Sparrow.

Rhizophydium cotitola zeller PLATE 5, FIGS. 6i 8
Publ. Puget Sound Biol. Sta. 2: 122, pl. 20, figsl.1918.

fi BORANGIUM sessile, spherical to almost obpyriform,i 28 pm diameter,

with a smooth colorless relatively thick waRHIZOIDAL SYSTEM a stout

irregularly expanded somewhat lobed main axis from which arise extensive,
coarse, much branched, ultimately delicate rhizotsosPoORESspherical,

2.5'3 um diameter, with a colorless basal globule and a long flagellum,
emerging through a largetéaal irregular aperture or tear in the sporangium

wall. RESTINGSPORmN 0t observedod (Sparrow 1960) .

HABITAT/SUBSTRATHLOCATION & Ma r i n eCpdiufi snancronatumUnited
Statesod (Sparrow 1960).

NOTES Type materi al not de sjplgonfagst 4d ; Zel |l er 6s
Publ. Puget Sound Biol. Sta. 2: 125. 1po8 R. codicolazelleris accepted as the

type.

Rhizophydium condylosurkarling PLATE 5, FiGs. 9i 14

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

fi BORANGIUM predominantly spherical,i 48 um diameter, ovoid, 820 pm

by 15 38 um, almost hemispherical and flattened at the base, angular when
crowded, to oblong withiB0 (average 16) exit papillaej 8 um high by
2.814.5 um broad, which may sometimes elongate and become straight or
with curved neks up to 11um long; wall hyaline, smooth, fairly thick and
persistent; numerous papillae imparting a somewhat knobby appearance to
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the sporangiaRHIZOIDAL SYSTEM arising from 14 points at the base of the

sporangium, main axes up tquh diam, brancheextending for distances up

to 60um. Zoosporedusually emerging from several papillae simultaneously,

elongate at first, becoming spherical28 um diameter, grayistgranular in

appearance, aguttulate; flagellum approximatélff08um long. RESTING

sporesmall, spherical, 716 um diameter, ovoid, 812 um by 1014 um,

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 grespores sometimes bearing an

aborted exit papilla; germination unknowno (Kar

HABITAT /SUBSTRATHLOCATION & So i | ; Asaprophytic on human hai
snake skin; Aitutaki, Cook Island; Viti Levu, Fiji; Pitcairn Island, South
Pacifico (Karling 1968).

NoTEd Type materi al not desifigreasix d; Karl ingbs i
Arch. Mikrobiol. 61: 120. 1968 of R. condylosunKarling is accepted as the

type.

Rhizophydium constantieanu Sacc. & D. Sacc. PLATE 5, FiGs. 151 19

Sylloge fungorum 17: 512. 19@¢&sR. Constantineaii

Rhizophydium vaucheria€onst., Rev. Gen. Bot. 13: 380, fig. 81. 1901. Non
Rhizophydium vaucheridaze Wild., Mém. Herb. Boissier 1900 (15): 6900.

fi BORANGIUM sessile, spherical or subspherical,86um diameter, wall

smooth, colorlesRHIZOIDAL SYSTEM very delicate, consisting of a few short

branches which arise from a main axiBoosPoReEsfrom four to six,

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

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

pore by the tips of the flagell&RESTING SPOREN o t observedod (Sparrow
1960).

HABITAT/SUBSTRATHLOCATION @ Aqu at i c; fi o Vaudhdrihsp..ment s of
Oedogoniunsp.,Cosmariunsp.; Great Britain, Rumana ¢ ( Sparrow 1960) .

NOTE® The zoospore ultrastructure Bf constantineartias been described
(Barr and HadlandHartmann 1978). Type material not designated;
Constanti neanfig. 85 Rel. IGénubBott 13a380. a9abf R.
vaucheriaeConst isaccepted as the type Rf constantineartsacc. & D. Sacc.

Rhizophydium contractophilunCanter PLATE 6,FIGS. 17 7
Trans. Brit. Mycol. Soc. 42: 185, figsi 4. 1959.

fi BORANGIUM spherical, #10 um diameter, or slightly oval, 6 byis i 9 by
6 pm, containing from #60 zoospores.RHIZOIDAL SYSTEM a single
bifurcated rhizoid or a few short branchée.0SPORE®? um diameter, with a
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small bright globule in the median lateral position and less dense protoplasm
in the central region, flagellum 10m long; escaping fully formed through

one or more subapical or lateral openings (usuélB) after deliquescence of

the wall. Sporangial wall collapses soon after dehiscence and for the most
part disappearRESTING sPOREsexually formed borne as sporangiumalb

6.5 by 41 11.5 by 7um, 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 thglios 2
diameter, connected to nfele by a narrow conjugation tube practically
adnateoruptofml ongo (Canter 1959).

HABITAT /SUBSTRATHLOCATIOND Aqu at i C; fEpdarmaspgpi inthec o n
pl ankton of Lake Windermere and Virginia Water
1959).

NoTEd Typemat er i al not desi gnfags B4dTransCant er 6s il 1 ust
Brit. Mycol. Soc. 42: 186. 195%f R. contractophilunCanteris accepted as the

type.

Rhizophydium coronunmA.M. Hanson PLATE 6, FIGs. 10i 16

Torreya 44: 31. 1944.

fi BORANGIUM hyaline, sphecal, Ili 49 um diameter, ovoid 1@8 by 1454

pm, with laminated walls, outer lamina often disintegrating around the upper
half of the sporangium; one to five exit papillag33 by 911 um; 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 1.8.5 um, thick

walls, straight, coiled, sparingly or richly branched, one rhizoid often
predominant and very prolonged, up to 500 pum in leng@®hOSPORES
hyaline, spherical, 3i4.5 pm diameter, with one large refractive globule 1.5
pm diameter, the first zoospores emerging as a cohenass, separating
after @ 14 minutes, the remainder swimming in the sporangium and emerging
singly. RESTING sPoREspherical or suspherical, 235 um diameter, with a
lamellated wall like that of the sporangium, il7Z3 um, 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 hyalirgporangium 2037 um diameter, which

in turn is enveloped by a halod (Sparrow 1960) .
HABITAT /SUBSTRATHLOCATION 8 So i | ; ifsaprophytic on grasses, |
corn leaves, and cellophane, United Stateso ( Sy

NoTE® fiThe curious "halo" developed blyis species is indeed remarkable
and bears some resemblance to the gelatinous hull formed by the
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incompletely knownRhizophydium gelatinosurhind and the planktonic

parasiteR. difficile Canter. The developmental morphology and the cytology

are discussednd the species is figured in Hanson (19
Type material not designatetia n s o n 6 s figs. -6, Snterr JaBbti3za n (

480. 1945 of R. coronunmA.M. Hansonis accepted as the type

Rhizophydium couchiSparrow PLATE 7,FIGS. 17 6
Aquatic Phycomycetes: 167, Fig. 2[1G1943.

fi BORANGIUM sessile, spherical, slightly subspherical, or somewhat
ellipsoidal, with from one to three protruding discharge papillaé3@im.
diameter, wall of variable thickness (up to 2 pm), smooth, cokrles
RHIZOIDAL SYSTEM extensive, much branched, arising from a more or less
prolonged, sometimes slightly inflated main ax@©0sPoRESsspherical or
slightly ovoid, 25 um diameter, with a small eccentric colorless globule and
a long flagellum, escaping slbyy 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 hoppRESTING SPORE
spherical or somewhat ellipsoidal,i1@ pm diameter, with a thicsmooth
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;wahed, 5 pm in
diameter, adnate tihe receptive plant, sessile, rhizoidal system rudimentary
if presento (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION® Aq u a t i SpirogyfaspnMougeotiasp.;
France, Uni t ed SjiCosterignoaci¢uldrgRemandezvet 1 9 6 0)
al. 2011)

NoTE 6 fiThe species was described by Couch (1932) under the name
Rhizophydium globosunfA. Br.)) Rabenh. and by Sparrow (1933) as
Rhizophydiumsp. It differs fromR. globosunin several features, as Couch
pointed out. Most important of these is that the restingesigosmaller (10

14 pm), smootkwalled, 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 othe striking similarities which are otherwise apparent
in the two fungi o (Sparrow C€CO866h06s Type mater.i
illustration @l. 14, figs. 119, J. Elisha Mitchell Sci Soc. 47: 246. 1333f. R.
globosumaA. Br.) Rabenhis accepted as the typeRf couchiiSparrow.
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Rhizophydium cyclotellag€opf PLATE 6,FIGS. 171 19
Abh. Naturf. Ges. Halle 17: 94, pl. 2, figs.iP2a. 1887.

fi BORANGIUM sessile, single or in groups, subspherical or broadly
obpyriform, up to 12 pm dimeter, with a smooth delicate wall which
collapses and disappears after dischargezoIDAL SYSTEM well developed,
extremely delicate, with branches arising from a main aX0OSPORES
spherical, 1.B2.5 um diameter, with a relatively large eccentricodelss
globule and a delicate flagellum, escaping through from one to three very
small sessile pores; zoospores capable of amoeboid MmoveRESTING
SPOREN 0Ot observedod (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION & Aquat i c; i Cyclotella spt; i ¢ on
Ger many, Hungaryo (Sparrow 1960) .

NoTES filnfection always took place along the silitae 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 exoapaf the brown

remains of the chromatophores, were all consur
material not designated;o p f 6 s i pl. b, tigs. L322a, Abh. dNaturf. Ges.

Halle 17: 94. 188)of R. cyclotellaeZopf is accepted as the type.

Rhizophydium defrmansJaag & Nipkow PLATE 7,FIGS. 7i 12

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

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

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

gelatinous vesicular host mass,i 32 pm, diameterRHIZOIDAL SYSTEM

delicate, simple or sparingly branched, undulZteosPoresspherical, 2.b

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

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

deliquescence of a papilla penetrating through the gelatinous material;
zoospores at once motiRESTINGSPOREN 0t observedo (Sparrow 1960) .

HABITAT/SUBSTRATHLOCATIONd Aquat i c; Aparasitic on the plank
Oscillatoriarubescens Swi t zer |l ando (Sparrow 1960) .

NOTE & fAlthough not particularly morphologically distinguishable, this

species is rearkable 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 theiedemi c 6 ( Sparrow 1960) .
Type material not designatedl;aag and Ni pkplwis,Berl | ustration (
Schweiz. Bot. Ges. 61: 483. 195af R. deformanSaag & Nipkowis accepted as

the type.
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Rhizophydium difficileCanter PLATE 7,FIGS. 131 17
Trans.Brit. Mycol. Soc. 37 :119, figs. 4, 5, pl. 3, fig. 4. 1954.

Hapalopera difficilis(Canter) A. Batko, Zarys Hydromikologp. 169. 1975. (See:
Karling 1977: 64, 65).

fi BORANGIUM epibiotic, spherical, 120 pm diameter, formed by
enlargement of the zoosporntaining up to ninety zoospores; entire wall of
sporangium dissolves on dehiscenBeuzoIiDAL SYSTEM branched and of
limited extent.ZoospoREsspherical, 2.5 pm diameter, with a large posterior
globule (11.35 pm) and a flagellum 12 um long; movemembsth gliding.
RESTING sPOREspherical, 813.6 um 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 unknowno (Sparr

HABITAT/SUBSTRATHLOCATION & Aquat i c; Aparasitic on t he pl a
desmids Staurastrum jaculiferumand Arthrodesmussp., GreatBr i t ai n o
(Sparrow 1960).

NoTed fAs in Rhizophydium sphaerocystidanter, 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 lost 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 recalR. caonumHansond ( Sparrow 1960). Type mate
designatedCa nt er & s téxtlfigs.4,$ &nd @ 8, figo4nTrar(s. Brit. Mycol.

Soc. 37 :119. 19340f R. difficile Canteris accepted as the type

Rhizophydium discinctunH. E. Petersen PLATE 11,FiGs. 20i 24
Oversigt. Kongel. Danske Vidensk. Selsk. Forh. (5): 484, fig. i3, 1905.

fi BORANGIUM sessile, at first spherical or subspherical, becoming somewhat
angular with the formation at maturity of one or two subapical or lateral
papillae, 830 umdiameter, resting on a broad base, wall smooth, colorless,
thick (I' 2 pm or more).RHIZOIDAL SYSTEM stout, irregular and branched,
often terminating in slender rhizoidal thread®0sSPORES3 pm in diameter,
with a sigle lipid globule and posterior flagetiuupon discharge emerging in
clusters from one or more papila¢Johnson 1966)RESTING SPORENOt
observed (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION 0 Aq u a t i cSpong@nwrpha vernalis
Acrosiphonia incurva Ceramiumdiaphanum Polysiphoniasp.; Denmek,
Nor way, United States, Swedeno (Sparrow 1960).

NoTEd Petersen (1905) did not obser@ospore flagellatiorthe mode of
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discharge or the rhizoidal system. Observations by Johnson (1966) revealed

these featured\s typified by Dick (2001, p. 360R et er sené6dig. i | l ustration (
Xl, 1i3, Oversigt. Kongel. Danske Vidensk. Selsk. Forh.: 484. 1906 R.

discinctumH. E. Peterseis accepted as the type

Rhizophydium echinocystoideZparrow PLATE 7,FIGS. 18/ 21

J. Elisha Mitchell Sci. Soc. 84: 66, figkbi 18. 1968.

fi BORANGIUM sessile, ovoid, the palmber wall covered by fairly
conspicuous spines; 185 pm high by 1022 um in diameter.RHIZOIDAL
SYSTEM moderately branched, arising from the tip of a short main axis.
ZoospPoRresspherical, 83.5 um in diameter, with a single basal, colorless
droplet and posterior flagellum; emerging through a single apical pare 3
pm in diameter formed upon the deliquescence of a prominent papilla.
RESTING SPORE?) epibiotic, spherical, 125 pum in diameter, with a
moderaely thick wall covered with low spines; contents with a large oil

gl obul e, germination not observedo (Sparrow 19¢
HABITAT /SUBSTRATHLOCATION & Sphagnum bog; on pine pollen; California,

USA.

NOTEO Type materi al not desifigndEilseld ; Sparrowbds il
Elisha Mitchell Sci. Soc. 84: 63. 1968f R. echinocystoideSparrowis accepted

as the type

Rhizophydium ellipsoideuniv. Okubo & Kobayasi) Karling PLATE 8,FiGs. 1i 5
Chytridiomycetarum lconographia: p. 64. 1977.
Phlyctidium keratinopitum M. Okubo & KobayasiNagaoa 5: 1, fig. 1. 1955.

fi BORANGIUM 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;whiled, colorless,
apically or laterally with one papilla5{10 pum high), containing 230
zoosporesHAUSTORIUM short, pegike. Zoosporellipsoid or pyriform, 3

4 by 3.55 pm, containing several oil drops at their anterior part and with one
refracting body at posterior part, swimming away one by one throwgh th
pore of papillaRESTING sPOREmMbedded in hair, then emerging; globose or
subglobose with thick and rough wall,i?h pm diameter, containing one

|l arge oil gl obule; germination not observedo (
HABITAT /SUBSTRATHLOCATION @ So i | ; Aiomaihrumaas bait); Japano
(Sparrow 1960).

NoTE & Type material not designate@kuboand Kobayasi ds illustratio

(fig. 1, Nagaoa 5: 1. 195%f P. keratinophilunM. Okubo & Kobayasis accepted
as the type oR. ellipsoideuniM. Okubo & Kobayasi) Karling.
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Rhizophydium fragilariaeCanter PLATE 8,FIGS. 6i 9

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

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

Karling, 1977: 64, 65).

fi BORANGIUM epibiotic, spherical to subsphericalj 1® pm 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 onbeanched thread OOSPORES

spherical, 22.4 pm diameer, with a conspicuous anterior globule and single

posterior flagellumRESTINGSPOREN 0t observedo (Sparrow 1960) .

HABITAT/SUBSTRATHLOCATION & Aquat i c; Aparasitic on t he pl a
diatomFragilaria crotonensis Gr eat Britainodo (Sparrow 1960).
NOTEG Type materi al not de s figgonsart Bod ; Canter 6s il

(Oxford) 14: 276. 19500f R. fragilariaeCanteris accepted as the type

Rhizophydium fugaxCanter PLATE 8, FiGs. 10i 14

Trans. Brit. Mycol. Soc. 51: &9 fig. 1 and pl. 57, AM. 1968

fi BORANGIUM spherical, 1123 pm diameter, containing 100+ zoospores.

RHIZOIDAL SYSTEM consisting of a short tuft of thin, branched rtapering

threads up to 1Rm long arising from a single axiZoosPORESspherical, 3

pm diameter, with a refractive globule and small granule, flagellum a5

long including a fine whigash portion 3um long. Empty sporangia possess

21 4 subterminal exit poresRESTING sPOREasexually formed, sphericalj 6

12 pm diameter, wall thick, smootltontaining numerous small globules plus

sever al |l arger globulesd (Canter 1968a).

HABITAT /SUBSTRATHLOCATIONd Aqu at i c; AQryptonaosLassppi, ¢ o n
embedded in mucilage, in the plankton of Esthwaite Water and other lakes in
the English Lake DistricEngl ando (Canter 1968a) .

NOTEO Type materi al not desfigglam p.exd ; Canter 6s il
AT M, Trans. Brit. Mycol. Soc. 51: 699. 1966f R. fugaxCanteris accepted as the

type

Rhizophydium globosungA. Br.) Rabenh. PLATE 8,FIGs. 151 18
Flora Europaea garum 3:280. 1868 (sensu stridimhn, Nova Acta Acad. Leop.
Carol. 24:142. 1853).

Chytridium globosuna. Br., Monatsber. Berlin Akad. 1855:381(1856c); Abhandl.
Berlin Akad. 1855:34, pl. 2, figs. 148. 1856

Phlyctidium globosungA. Br.) Sorokin, Arch. Bot. Nord. France 2: 19, fig. 12.
1883 (separate).

fi BORANGIUM sessile, completely spherical,iBD um diameter or greater,
wall doublecontoured, smooth, colorless, with from two to four protruding
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discharge papillae on the upper hdli1zoIDAL SYSTEM branched, fairly

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

tube. ZoosPORESvery numerous, somewhat ellipsoidal,32um diameter,

with a flagellum about 20 um long, escaping individually through qrieaa

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

upper half of the sporangium and swimming immediately awREETING

SPOREsessile, spherical, 280 pm in diameter, with a thick brownish wall,

outer surface covered with sthal s pi ne s, germination not observe:q
1960).

HABITAT/SUBSTRATHLOCATION & Aquatic; parasitic on a variety of substrates

including, b u Clostarion sppl, Namidult & ¢ Sphaergpleafi

annuling vegetative cells dbedogonium rivulareMelosira 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 Aficad ( Sparrow 1960) ; saprophytic on poll en
al. 2006).

NoTed fThough 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 algbserved the penetration of the germ tube of

the zoospore and the formation of the rhizoid
1960).

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

although the species is a difficult one to delimit morpgadally, 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 squences. 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).

Braunods ipl2] figsS1418, Abhandd Brlin Akad. 1855:34. 18560f C.
globosumA. Br. is accepted as the type Bhizophydium globosuiga. Br.)
Rabenh. (Letcher et al. 2006). An epitype has also been designated (fig®, 90K,
fig. 7, 911, Mycol Res. 110. 2006Joospore ultrastructure fdR. globosunhas
been described (Letcher et al. 2006).
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Rhizophydium halophilumUebelm. ex Letcher PLATE 9, FIGS. 17 4
Arch. Mikrobiol. 25: 312, fig. 2. 1956.

fi BORANGIUM spherical, 6080 um diameter, with twentfive to thirty

regularly arranged hyaline papillag @ pum high by 4 pum in diameter.

RHizoIDAL SYSTEM a welldeveloped single main axis with lateral branches.
ZoospPoREsspherical, 566 pum diameter, contents finely granular with a
half-moonshaped refractive posteriorea, lacking a globule, flagellum 30

pum long escaping singly through pores formed upon the deliquescence of the
papillae.RESTINGSPORM 0t o bservedo (Sparrow 1960).

HABITAT /SUBSTRATELOCATION 8 Saline soil; pinepollen bait; Italy, North
Sea, Baltic SeaviediterraneanUnited State¢Sparrow 196Q)

NOTE® In accordance with Art. 36, ICBN (McNeill et al. 2006), this species
is validated with the following Latin descrip

German descriptiorsporangium sessilia, sphaerica,i@ umdiam., cum 2635 papillae.
Rhizoidea robusta, ramosa. Zoosporae spherica6im diam., lipoideum globulum absentum.
Sporae perdurantes nondum observatis. Saprophyticum in pollenis, habitas halophilum terrestra.
Rhizophydium halophilunebelm. ex Letchetypus hic designatus, figura 2, Arch. Mikrobiol.

25: 311. 1956.

Rhizophydium hispidulosun®R.L. Seym. PLATE 9,FIGS. 5i 10

J. Elisha Mitchell Sci. Soc. 86: 187, figs.16. 1970.

fi BORANGIUM sessile, hyaline, spherical, 722 um diameter, with 1 (rarely

2) inconspicuous exit papilla, wall-8 pm wide, ornamented with i%0
elongate, slender, flexible, unbranched hairs up top#® in length.
RHIzOIDAL SYSTEM delicate with one to several main axes that frequently
disappear before sporangium matures, rhizoids branched or unbranched, up to
28 pm in length. Zoosporesoval, 3 3.5 by 55.5 um with a conspicuous,
eccentric, refractive lipid globule and a single past flagellum; emerge
singly upon deliquescence of exit papillaé63um wide. RESTING SPORE
sessile, epibiotic, spherical, i1Z2 um diameter; wall thick, amber to brown,
ornamented with numerous spines or pegs, blunt to sharp pointed, conical,
frequenty curved or hooked at tip, occasionally elongated into a hairlike
process; contents evenly granular with an eccentric, refractive globule;
germination not observedo (Seymour 1970).

HABITAT /SUBSTRATHLOCATION 8 S0 i | ; Asapr obwrgbath cockroach
NorthCar ol i na, United Statesdo (Seymour 1970).
NOTEO Type materi al not desi €igs ai6eld; Seymour 6s il
Elisha Mitchell Sci. Soc. 86: 188. 1970f R. hispidulosun®.L. Seymis accepted

as the type
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Rhizophydium hyperparasiticurkarling PLATE 9, FIGS. 111 16
Amer. J. Bot. 33: 329, figsi#, 913. 1946

fi BORANGIUM sessile, hyaline, smooth, sphericdldZ pm diameter, oval or
slightly flattened (v15 by 10 24 um), with one to several low exit papillae;
numerous, up to 80 on a host spoiang RHIZOIDAL SYSTEM richly
branched; coarseness, degree of branching, and length dependent to some
degree on size of host sporangiaosporesspherical, 2.63.5 pum diameter,
with a minute refractive globule; emerging from one or more of the exit
papillae. RESTING sPOREsmooth, hyaline, sphericali B0 um diameter, oval

or slightly angular, with one or more large refractive globules; germination
unknowno (Sparrow 1960) .

HABITAT/SUBSTRATHLOCATION 8 So i | ; Afparasitic on t he Spor anc
resting spores oRhizophlyctis rosegde Bary and Woronin) A. Fisch. and

Karlingiomyces granulatus (Karling) Sparrow and on the sporangia of

Septochytrium macrosporuridarling and S. plurilobulum Johanson, pine

poll en; Brazil, South Africao (Sparrow 1960).

NoTE® fThis species is scarcely separable fi@mchytriomycetiKarling

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

Karling stated that the parasites found $eptochytriumdiffer somewhat

from those orRhizophlyctisand Karlingiomyces Hence, it is not absolutely

certain that they all belong to the same spe
material not designate# ar | i n g 6 s figs. 114, W18, Amea t Boto33: (

330. 1948 of R. hyperparasiticurkarling is accepted as the type

Rhizophydium keratinophilunKarling PLATE 9, FIGs. 211 27

Amer. J. Bot. 33: 753, figsi43. 1946

fi BORANGIUM sessile, hyaline, predominantly sphericadh@ pum diameter

with 2i'5 fairly prominent exit papillae,i3 pm by 46 pm broad; wall

ornamented withshort, simple bifurcate or dichotomously branched spines

(2i 6 pum high) or long (1645 pm), simple or branched thread®ii1zoIDAL

SyYsTEM fairly extensive (up to 120 pm) and richly branched; main axis up to

5 um diameterZoosPoRESspherical, 2.63 um diaméer with a minute,

spherical (0.B0.5 um), hyaline, refringent globule; flagellumill® pum long.

RESTING sPoOREspherical (Y15 pum) or oval (56 by 7 14 um) with a thick

(2i3.5 um) brown, prominently warted wall; content coarsely but evenly

granular, growig out to form a superficial Ssporangi um
(Sparrow 1960).

HABITAT/SUBSTRATHLOCATION & fiSoil; saprophytic on keratinized tissues

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

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

Africa, Sweden, Great Britaino (Sparrow 1960).
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NOoTEd Type materi al not de s ifigg. ti 48tAmedl. ; Karl ingbs
J. Bot. 33: 752. 1946of R. keratinophilunKarling is accepted as the type

Rhizophydium lenelangeasparrow PLATE 10,FIGS. 11 4
Canad. J. Bot. 55: 1502, figs.15. 1977, atenelangei.

fi BORANGIUM sessile, somewhat spherical, subspherical, or occasionally
ovate and procumbent, 127 um diameter, ovate ones i385 by 20 25 pym,

wall doublecontoured, smooth, pakmber colored, with a single
conspicuous 1@um high by 5um broad lateral, basal, or occasionally apical
discharge papillaRHIZOIDAL SYSTEM a more or less prolonged isodiametric
stalk from which arise moderately complekizoids. ZOOSPORES very
numerous, spherical, 2.5.0 ym diameter with a basal, 1.8.0 um in
diameter, colorless globule and anteriorly with a dull-l&e body and
occasionally a single lateral granule; flagellumi 2@ um 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 reflexeBESTING SPOREN 0O t observedod
(Sparrow 1977).

HABITAT /SUBSTRATHLOCATION & fiRiver bank soil; on pine pollen bait;
|l zabal h Province, Guatemalad (Sparrow 1977).

NOoTEO Sparrowds figslsl7,uCanad Ja Boi. 85n150%Z. 197Was
designated as the type.

Rhizophydium littoreumAmon PLATE 10,FIGS. 51 8
Mycologia76: 137, figs. 112. 1984.

fi BORANGIUM spherical or subspherical, 1B25.5 um diameter when on
Bryopsis with 1 (1i 2) papillae, approximately 8220 um diameter when

on nutrient agar, withilLO papillae RHIZOIDAL SYSTEM on agar moderately
branched, often lacking apophysis and extending about 1.5 times diameter of
sporangium.ZoosPoRESspherical to ovoid, about 2.3.6 um diameter,
flagellum about 241m long, photetactic. Mass culture pale yelloRESTING
SPORENOtobsev e d 0 ( Amon 1984) .

HABITAT/SUBSTRATHLOCATION & fiMarine, obligately halophytic; on
siphonaceous algaBryopsis plumosand Codiumsp., and pollen, eastern
coast, United Stateso (Amon 1984).
NOTE & Type material (. 1, figs. 132, Canad. J. Bot. 50: 500 Kazama
[1972], figs. 210, Mycologia 68: 474n Amon [1976], andig. 12, Mycologia 76:
135 in Amon [1984]) was designated by Amon (1984he zoospore
ultrastructure oR. littoreumhas been described (Amon 1984).
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Rhizophydium macrosporurkarling exLetcher PLATE 10,FIGS. 9i 14
Bull. Torrey Bot. Club, 65: 439, pl. 20, figsl 17. 1938.

fi BORANGIUM hyaline, smooth, predominately spherical, 7220 pm
diameter, oval, broadly pyriform, and urceolate with 1 to 5, usually 2 or 3,
low inconspicuous exit pafae; usually numerous and gregarious.
RHiIzoIDAL SYSTEM usually extensively developed, coarse, branched, main
axis occasionally 6 um diameter; delimited from the sporangia by a cross wall
at maturity; arising from a single point or rarely from several gdaat the
base of the sporangiurdoosporesspherical, 4.66 um diameter, hyaline,
with an unusually large,i@ um clear refractive globule and ai25 pm long
flagellum; occasionally becoming amoeboid; spores initially emerging in a
small globular mass swunded 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 ORESTING SPORE hyaline,
smooth, spherical, 130 pm, oval, 18 by 2B3 by 36 um, or gjhtly
irregular with a wall 1.62 pum thick, and one or more large refractive
gl obules; germination unknowno (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION 8 Aqu at i ¢ ; fon cooked ground beef,
cells of Cladophora glomerata Pithophora sp., Nitella flexilis, Chara

coronata root tips ofAllium cepaandNarcissus Uni ted Stateso (Sparrow
1960).

NoOTE® In accordance with Art. 36, ICBN (McNeill et al. 2006), this species
is validated with the following Latin descript

description:Sporangium sphaerica, 2210 um diam., ovoideum, pyriformeum et urceolatum,
gregaria en substrata, membranum glabrum, cui® papillae prudens. Rhizoidea magna,
ramosa. Zoosporae sphaerica, #65pum diam., hyalina, cum lipoideum globulum magnum et
flagellum 2535 pm longum. Sporae perdurantes hyalina, sphaericd,3@5um diam.,
ovoideum, adrregulare cum membrana crassano lipoideum globulum. Saprophyticum en
bubula coquus, cellulos&hizophydium macrosporuitarling typus hic designatus, pictura 20,
figurae 117, Bull. Torrey Bot. Club, 65: 447. 1938.

Rhizophydium mammillatun{A. Br.) A. Fisch. PLaTE 11,FiGS. 11 6
Rabenhorst. Kryptogamdr. 1 (4): 93. 1892 (sensu Dangeard, Le Botaniste 2: 242,
pl. 16, fig. 32. 189091).

Chytridium mammillatun®. Br., Monatsber. BerlirAkad., 1855: 381 (1856;
Abhandl. Berlin Akad. 1855: 32, pl. 2, figs. 2. 1856

fi BORANGIUM sessile, longovoid or narrowly to somewhat broadly citriform,

with a more or less prominent apical papillaj 3® um high by 1022 pm

diameter, wall smooth, colorless, slightly thicken&HizOIDAL SYSTEM

composed of delicate, branched, short rhizoids arising from a slender main

axis. ZoospoRrEesspherical or somewhat ovoidj 2 pm diameter, with a

minute eccentric globule and a longgédlum, emerging through an apical
pore.RESTINGSPORIN 0t observedod (Sparrow 1960).
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HABITAT/SUBSTRATHLOCATION & Aq u at i c Goleodhaete pulvinata

swarm spores of Stigeoclonium sp., Draparnaldia spp., Tribonema

bombycina oogonia ofOedogoniumsp., Spirogyra maximaUlothrix sp.,
Cladophorasp.; Germany, France, Belgium, Russia, Bulgaria, United States,
Hungary, Great Britaino (Sparrow 1960).

NOTESG Type materi al not d e sl g, igg. 9 £2d ; Braunds il lu
Abhandl. Berlin Akad. 1855: 3 1859 of C. mammillatunA. Br. is accepted as
the type ofR. mammillatungA. Br.) A. Fisch.

Rhizophydium marshallens8parrow PLATE 9, FIGS. 17i 20
Mycologia 40: 450, figs. 13, 19.7. 1948.

fi BORANGIUM sessile, spherical, 12 pm diameter, colorless meoth
walled. RHIzoIDAL SYSTEM composed of slender, at least oticanched
rhizoids. ZoospPoRESsomewhat ovoid, 2 pm or less diameter, each with a
single hyaline, minute refractive globule and a posterior flagellum, escaping
through a minute, variously placed poRESTING SPOREspherical, 1015 pm
diameter, faintly golden and densely covered witlonpnent knoHike
bullations, endobiotic part like that of the sporangium; germination not
observedod (Sparrow 1960) .

HABITAT/SUBSTRATHLOCATION & fiSand/soil; parasitic on thalli and
sporangia ofRhizophlyctisspp., Eleugelab Island, Einwetok Atoll, and

Rongel ap | sl and, Rongel ap Atol I, Mar shall Il sl a
1960).
NotTEd Type materi al not desifigsnia sad ; Sparrowds il |l

Mycologia 40: 451. 19480f R. marshallenseparrowis accepted as the type

Rhizophydium melosae Friedmann PLaTE 11,FIGS. 7112
Oesterr. Bot. Z. 99: 179, fig. 1la 1952

Hapalopera melosira¢Canter) A. Batko, Zarys Hydromikologii, p. 170. 1975. (See:
Karling, 1977: 64, 65).

fi BORANGIUM usually borne at the tip of a more or less elongate
extramatrical, delicate stalk, spherical,i18.3 pm diameter, wall thin,
smooth, colorless, deliquescing completely upon discharge of the zoospores.
RHIZOIDAL sYSTEM composed of a delicate, sparinglyabched tuft of
rhizoids, arising as a continuation of the extramatrical sporangia stalk which
penetrates between the valves of the hosbsPoresnearly spherical, 2i4

3.0 um diameter, with an eccentric, colorless globule, the single flagellum 8
pm long, liberated upon the deliquescence of the sporangium RedHTING
SPORE(?) irregularly spherical, 12135.0 um diameter, with a thick smooth
wall, rhizoids and germination not observedo (

HABITAT/SUBSTRATHLOCATION 8 Aquat i c; i Metosira\ariahsi ¢ o n
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Austriado (Sparrow 1960) .

NoTED fiThe 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 likelyeHew

wavelengths) inhibited dissolution of the sporangium wall and, hence,

zoospore discharge. From this he conjectured that under natural conditions

zoospore discharge occurs only at nighto (Sparrtr

Type materi al not ddrationdin B &ke@esterr Bat.i edmannés il 1 u
Z.99: 176. 195p0f R. melosiraériedmanns accepted as the type

Rhizophydium mougeotiaBongratz PLATE 11,FIGS. 137 19
Schweiz. Z. Hydrol. 28: 120, fig. 2. 1966.

SPORANGIUM sessile, spherical to subsphericdl8 fiim diameter, thirvalled,
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 axiZoosPORESL.5 2 um diameter, containing a
single refractive globule; zoospores liberated upon deliquescence of an apical
papilla. RESTING sPOREspherical, 56 pm diameter, wall thick and smooth,
containing one large and several smaller globules (Pongratz 1966).

HABITAT /SUBSTRATE/LOCATION & Aquatic; from plankton in Lake Léman,
parasitic orMougeotia gracillimaFrance (Pongratz 1966).

NoTE® Type material not des figgenHydrolegie; Pongtatzdé il |
28: 119. 196p of R. mougeotia®ongratas accepted as thgpe

Rhizophydium oscillatoriagubescentislaag and NipkowPLATE 11,FiGs. 25 29

Ber. Schweiz. Bot. Ges. 61: 485, pl. 13, figs. 2% 1951.

fi BORANGIUM sessile, usually lateral on the trichome, globose or broadly
ellipsoidal or pyriform, about @0 um, diameter, with broad rounded apex,
finally subangular, with a papilla, wall smooth, hyalifRizZOIDAL SYSTEM
composed of very delicate, unbranched rhizoids, short or up to 180 pm long.
ZoospPoRresspherical, about 2i8.5 pum diameter with a basal Hiye
globule and long flagellunRESTING SPORK(?) spherical, thickvalled, 8 12

Om diameter with a spherical male cell 4 Om
(Sparrow 1960).
HABITAT /SUBSTRATHLOCATIONS Aqu at i c; Aparasitic he plank

on t
Oscillatoria rubescens Swi t zer |l ando (Sparrow 1960) .

NOTE & filn contrast toRhizophydium deformankag and Nipkow, also a
parasite ofOscillatoria, no contortion of the host trichome is caused by this
species. The resting spore described was not associated with cesti#tinty

the sporangial stage. Jaag and Nipkow believed this fungus to be closely
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related toRhizophydium sciadizopf but to differ from it in having an

unbranched rather than bTypemmaterialchotr hi zoi do (Spar
designat ed; J dlgstgatioa @l.dL3, igd. RURT) Bed Schweiz.

Bot. Ges. 61: 485. 19510f R. oscillatoriaerubescentisiaag and Nipkowis

accepted as the type

Rhizophydium patellariun€rh. Scholz ex Letcher PLATE 12,FIGS. 11 7
Arch. f. Mikrobiol. 29: 359, fig. 21958.
Rhizophydium collapsutarling, Sydowia 17: 285, figs.ill5. 1964.

SPORANGIUM spherical, 1030 pm diameter, with a smooth wall, 2/3/4 of

which deliquesces prior to zoospore release, leaving only a basal, thickened,
platelike portion of the sporamal wall remaining. RHIZOIDAL SYSTEM
composed of delicate, branched rhizoiisospPoRESspherical to oval, 2i%3

pm diameter, with a flagellum 2@5 pm long. RESTING sPOREspherical with

a smooth, thick wall,i® um diameter (Scholz 1958).

HABITAT /SUBSTRATE/LOCATION &  Soil; on pollen, Germany.

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

is validated with the following Latin descript
description: Sporangium sphaerica, 180 pum diam., membrana glabra, post emissio

zoosporae residuum un patella crassa. Rhizoidea delicata, ramosa. Zoosporae sphaericum ad

ovoideum, 2.63 pmdiam., cum flagellum 2Z@5 pm longum. Sporae perdurantes sphaeric& 5

pum diam., membrana crassa, levis. Daitium terrestris, saprophyticus en pollinis.

Rhizophydium patellariumErh. Scholz ex Letcher typus hic designatus, figura 2, Arch.

Mikrobiol. 29: 358. 1958.

Barr (1971) synonymize®. collapsunmwith R. patellariumon the basis of

habitat and thallus sinailr i Rbizophydium patellariunwas originally

reported on pine pollen bait by Scholz (1958) from saline soils from Spain

and soils from GermanyRhizophydium collapsumvas described from

brackish soils in India and later in soils from New Zealand anthdeacific

islands (Karling 1964, 1967, 1968). Both exhibit the plée structure

(patelld) t hat remains following dissolution of t h
1971).Zoospore ultrastructure f&R. patellariumhas been described (Chong

and Barr 1974, Barr and HadlahthArtmann 1978).

Rhizophydium persicunkiran & Dayal ex Letchemom. nov.

PLATE 12,F1GS. 8i 11
MYCOBANK NO.: MB 519674
Rhizophydium dubiuriran & Dayal (invalid; homonym), Indian Phytopathdi:
31, pl. 1, figs. 14. 1991. NonRhizophydium dubiunbe. Wild., Ann. Soc. Belge
Micro. (Mém.) 19: 113, pl. 3, figs. 2€8. 1895.
fi BORANGIUM peach in color, spherical to subspherical, I&2um diameter.
RHizoIDAL sYSTEM delicate, portions of the wall othe sporangium
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deliquesce after maturation, formingi 3L openings

through which the

zoospores are liberatedoosporEsspherical with a single eccentric globule,

3 um in diameter, moving away in some cases and
situ.RESTINGSPOREDN e vel oped asexu

HABITAT/SUBSTRATHLOCATION 8 Aquat i c;

in others germimating
allyo (Kiran and
fi f r oBichhorrdac o mposi ng

|l eaves; I ndiao (Kiran and Dayal 1991) .
NoTEd The specigdeisicunde piLtatdtn i or fipeacho, is

the peach color of the sporay i ulm this &pecies
papillae were seen, but zoospore liberation did not

definite visible exit
take place through them,

which makes this isolate different from any other described species of
1 9&edKitan Ty pe materi al f
and Dayal 069l 1jfigsl 14, Ssntlian Rhytdopathol. 44: 32. 1990f R.
dubiumkKiran andDayal is accepted as the typeRfpersicunKiran & Dayal

Rhizophydium ( Ki ran and Dayal

ex Letcher.

Rhizophydium piligenunM. Okubo & Kobayasi
Nagaoa 5: 3, fig. 2. 1955.

fi BORANGIUM sessile, globose or subglobose, 3G

PLATE 12,FIGS. 12 15

pum diameter, thin

walled, colorless, withiBLO papillae, one or two of them becoming somewhat

cylindrical, 1013 pm diameter, ca. 10 um high,

perforatétHizZoIDAL

SYSTEM arisingfrom the base of sporangium, rhizoids forked, very obscure.
ZoospoRresformed in large numbers, ellipsoid or subglobosé, gm in

length, posteriorly containing one globule and with a
17 pmin lengthRESTING SPOREN 0t 0 b s pamrow

posterior flagelluim, 16
&9@®. ( S

HABITAT /SUBSTRATHLOCATION 6 So i | ; i human hair and nai

(Sparrow 1960).

NoTE & Type material not designate@kuboa n d
(fig. 2, Nagaoa 5: 3. 19550f R. piligenumm. Okubo & Ko
the type

Rhizophydium planktonicunCanter

Kobayasi ds il l us
bayasis accepted as

PLATE 13,FIGS. 11 7

New Phytol. 47: 259, figs. 10, 11. 1948 [Canter and Lund 1948].

fi BORANGIUM spherical, sessile or stalked, ¥O53

pm in diameter,

containing 415 zoosporesRHIZOIDAL SYSTEM intramatrical, unbranched or

once branched, not taperingOOSPORES spherical

3.7 um diameter,

uniguttulate, posteriorly uniflagellate, emerging in a mass upon gelatinization
of the apex of the sporangium waRESTING SPOREspherical 47 pm
diameter, wh 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

unknownodé (Sparrow 1960) .
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HABITAT/SUBSTRAE/LOCATION & Aquat i c; Aparasitic on t he pl a
diatomAsterionellaformosa Gr eat Britaino (Sparrow 1960).

NoTE® fiCanter noted that this species was almost always present if the host

is. She said, however, that the greater part of the year its freguwes too

low to appreciably affect the number A$terionellacells. At certain times,

particularly in autumn and winter, tHehizophydiunmmultiplied rapidly to

epi demic proportionso (Sparrow 1960) . Type m
Canter 6s figs. 110) 11 Kew tPhytol.n47: @57, 258. 1p46f R.

planktonicuntCanteris accepted as the type

Rhizophydium polystomurkarling PLATE 13,FIGS. 8i 10
Sydowia 20: 78, figs. 2&9. 1967.

fi BORANGIUM predominantly spherical, 2015 pm diameter, with a thin,
hyaline, smooth wall and up to 28 low, barely perceptible, exit papillae; exit
orifices in empty sporangia ovali 8by 56 pm. RHIZOIDAL SYSTEM arising

from base of sporangium, main axes coarse, up tpriiGliameter, often
constricged at intervals, and extending for distances up toif%r more.
ZOOSPORESSspherical, 2.¥2.8 um diameter, with a very minute hyaline
refractive globule, emerging from several papillae simultaneously, flagellum
121 15um long. RESTING SPOREUI N k n o w iy 196K.a r

HABITAT /SUBSTRATHLOCATION & So i | ; Afsaprophytic on bl eached
|l eaves; New Zealandodo (Karling 1967).
NOoTED Type materi al not desifgyn 2602% d ; Karl ingbs i

Sydowia 20: 78. 19§70f R. polystomunkKarling is accepted as thgpe

Rhizophydium porosunsparrow & L. Lange PLATE 12,FIGS. 161 20
Canad. J. Bot. 55: 1882, figs.8. 1977.

fi BORANGIUM sessile, spherical, 235 pm diameter with a 1.Qum 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 papilla@HIzoIDAL SYSTEM poorly developed,
composed of two widely divemgg main branches arising from a short,
narrow isodiametric axiZoosPORESspherical, 5um diameter, some with a
single large (ca. 2.am in diameter), colorless globule, others with a minute
one, and single 2%m long posterior flagellum; discharged censtively
through one to five slightly elevated discharge pores formed upon
deliquescence of the papillaBESTING SPOREN 0 t observedod (Sparrow and
Lange 1977).

HABITAT/SUBSTRATHLOCATION 8 Sphagnum bogs; il on pine pollen
Mi chi gan, U narroweadd L8Mgeal®7@)s 0 ( Sp
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NOTES Sparrow and L afigg &5 Ganad. 0. Bat. 85t 18&.t i on (
1977 was designated as the type material.

Rhizophydium proliferumJ.S. Knox & R.A. Paterson PLATE 14,FIGSs. 11 6

Mycologia 65: 377, figsi6L0. 1973.

fi BORANGIUM ovate when immature and spherical at maturiy217um

diameter, with #10 sessile exit pores; sporangia proliferate internally for up

to three generation®RHIZOIDAL SYSTEM a single axis. with limited, branched

rhizoids. ZoospPoRES spherical, 2um diameter with a single refractive

globule and a flagellum about 38n long. RESTING SPOREN O t observedo
(Knox and Paterson 1973).

HABITAT/SUBSTRATHLOCATION & Soi | ; fion poll en; Victoria L
Antarcticad (Knox and Paterson 1973).
NOTE® Type materilh ot desi gnated; Knoxfigand Patersonds i

61 10, Mycologia 65: 378. 19%3of R. proliferumJ.S. Knox & R.A. Patersois
accepted as the type

Rhizophydium punctatunGolubeva PLATE 13,FIGs. 11,12
Novosti Sist. Nizsh. Rast. 25: 82, fig. B8B.

SPORANGIUM spherical, 1020 pm diameter, wall thin, hyaline, with a single
lateral pore.RHIZOIDAL SYSTEM composed of thin, branched rhizoids,
originating from a single axiZoosPoRresspherical, 56 um diameter, with a
large lipid globule; zoosporeistharge singular or as a large passive mass.
RESTING sPORE20i 30 um diameter, with a single lipid globule, wall with
regular thickenings and a verrucose surface (Golubeva 1988).

HABITAT/SUBSTRATHLOCATION 8 Aquatic; saprophytic on pine pollen, Lake
Telelzkoje, Russia (Golubeva 1988).

NOTEd Type materi al not desi @gnlaNows ; Gol ubevabs il
Sist. Nizsh. Rast. 25: 83. 1986f R. punctatunGolubevas accepted as the type

Rhizophydium pythiiDe. Wild. PLATE 14,FIGS. 719

Ann. Soc Belge Micro. (Mm.) 21: 12, pl. 1, figs. IA7. 1897.

fi BORANGIUM sessile, spherical, with one short papilla (occasionally two), of
varying size, wall smooth, colorlesRHIZOIDAL SYSTEM composed of very
delicate, branched rhizoids arising from a short main aX{OSPORES
spherical, with a small centric globule and a long flagellum, escaping through
pores formed upon the dissolution of the papillRESTING SPORE not
observedo 6@Q.Sparrow 19

HABITAT/SUBSTRATHLOCATION & Soil; Aparasitic on t h
sporangia?) oPythium monospermym Fr anceo ( Sparrow 1

e oOoospores
960) .
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NoTEd AAlthough the sporangia are said to be spherical, the figures show

such wide variations that it is difficult to dde just what shape is to be

considered typical o (Sparrow DeO60) . Type mat e
Wi | de manb6s plillfigs.u®lv, Ana. Sdc. Beige Nlicro. (Bin.) 21: 12.

1897 of R. pythiiDe. Wild.is accepted as the type

Rhizophydiumrarotonganeng Karling PLATE 14,FIGs. 10 14
Arch. Mikrobiol. 61: 114, fig. 1 AL. 1968 (asrarotonganensis

fi BORANGIUM hyaline, smooth, subspherical,iBs um diameter, ovoid, 1i8
27 by 32 36 um, to citriform, with 25 short exit papillae in small spaomgia,
usually 5. RHIzoIDAL SYSTEM composed of tuftike rhizoids at base of
sporangium, rarely pelike. Zoosporesspherical, 2.8B3.3 um diameter,
grayishgranular in appearance, refractive globule lacking; flagelluirlg4
pm long; usually emerging simulaously from several papilla®ESTING

SPOREUNKknowno (Karling 1968).

HABITAT/SUBSTRATHLOCATION & So i | ; i p a Nawahkowskigla o n

profusaKarling; Rarotonga, Cook islands, causing marked local hypertrophy

of the tenuous portions of thehoshi zomycel i umd (Karling 1968).
NoTEd Type materi al not des figglnAaLt Aecld ; Karlingés il

Mikrobiol. 61: 115. 1968 0f R. rarotonganensikarling is accepted as the type

Rhizophydium rostellatungDe Wild.) A. Fisch. PLATE 14,FIGs. 15i 20

Rabenhorst. Kryptogamds. 1 (4): 105. 1892.

Chytridium rostellatunDe Wild., Ann. Soc. Belge Micro. (Bin.) 14: 19, fig. 6.

1890.

fi BORANGIUM sessile, ovoid, with a single subapical bék& prolongation

or, more often, with two opposite diverging ones, wall thin, smooth, colorless.
RHIZOIDAL SYSTEM delicate, branched, arising from a short thin main axis.
ZoosPoRESspherical, with a large glelte, escaping through a pore formed at

the tip of each beak of the sporangiuRESTING SPOREN O t observedo
(Sparrow 1960).

HABITAT /SUBSTRATHLOCATION & Aquatic; onSpirogyra crassaBelgium.

NoTEd i Re s embl i n dghizepbyaienwhiparosurCouch) D.J.S

Barr, but differing in the more pronounced beaks and in the nature of the
rhizoidal systemo (Sparrow 190¢0) . Type mater
Wi | de man 6s figid, Am. Sdc.rBelge Micran (§ir() 14: 19. 189p of

C. rostellatumDe Wild. is acceped as the type dR. rostellatum(De Wild.) A.
Fisch.
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Rhizophydium schroeteibe. Wild. PLATE 15,FIGS. 115

Mém. Herb. Boissier 1900 (15): 5, fig. 3; Bull. Acad. Roy. Belg. (Sci.) V, 17:289, fig.
3. 1931.

fi BORANGIUM sessile, occasionally borne on a short nebkie stalk,
spherical, ellipsoidal, or ovoid, up to 7 pm diameter, with a prominent apical
or subapical papilla, wall smooth, colorleBsuzoIDAL SYSTEM very delicate,
consisting of an unbranched or orwarched rhizoid.ZoospPoRresrarely
more than twelve, spherical, about 1 pum diameter, with an eccentric globule,
escaping upon the dissolution of the papilla, the wall of the empty urceolate
sporangium disintegrating after dischard®eSTING SPOREN O t observedo
(Sparrow 1960).

HABITAT /SUBSTRATHLOCATION 8 Aquat i c; il on t he p
Asterionella gracilima Swi t zerl ando (Sparrow 1

NoTEd Type material not desi gnfig8rutl, De Wil demanos
Acad. Roy. Belg. (Sci.) 17: 289. 198af R. schroeterDe. Wild.is accepted as the

type

Rhizophydium signyens@/illoughby PLATE 15,FIGS. 8i 14
Nova Hedwigia 22: 472, pl. 2,y pl. 4, e, f. 1971.

fi BORANGIUM usually ovate, I®5 pm long by 1517 pm wide,
occasionally spherical, with orte many discharge papillag 8 um across;
papillae deliguesce to liberate zoospor&sizoIDAL SYSTEM branched,
attached at a single poinZoosPoresobserved (not describedRESTING
SPORE spherical or obspherical, usually tuberculate on outer surfade, b
occasionally smootkvalled, 2024 um diameter, sometimes fused together,
with a yellow layered wall and a single large oil globule,i 2% um

di ametero (Willoughby 1971).

HABITAT /SUBSTRATHLOCATION® So i | ; fisaprophytic on chitin; Si ¢
Antarcticado (Willoughby 1971).

NOTE® Type materi al not desi gpmatiegl; Wil l oughbyés
4, e, f, Nova Hedwigia 22: 472. 1970f R. signyens&villoughby is accepted as

the type

Rhizophydium skujaiSkuja) Karling PLATE 15,FIGs. 157 17

Chytridiomycetarum lconographia: 64. 1977.

Phlyctidium globosurskuja, Nova Acta Reg. Soc. Sci. Upsaliensis, Ser. 1V, 16 (3):
367, pl. 63, figs. 5. 1956.

fi BORANGIUM sessile, erect, globose to broadly ovate, with an acuminate
papillate apex, I3 pm diameter or 1014 um wide by 1P15 pum, long,

wall moderately thin, smooth, colorlesslausToRIUM irregularly lobate,
transversely elongate, shke. ZoosPoORESthirty-two or more, globose or
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broadly ovate, 112 um diameter, with a basal colorless globule and long
flagellum, escaping upon the deliquescence of the apical paREETING
SPOREN Ot oOobservedo (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION 8 Aquat i c; il on resting spores o f
phytoplanktonAphanizomeno flosaquae(1 per cent of filaments infected);
Swedend (Sparrow 1960)figs. IS5kNovpActhReg.i | | ustrati on (|

Soc. Sci. Upsaliensis, Ser. 1V, 16 (3): 367. 1958 P. globosumSkuja was
designated as the type, and is accepted as thetypekujai(Skuja) Karling

Rhizophydium sphaerocystidiSanter PLATE 15,FIGS. 18/ 23

Ann. Bot. (Oxford 14: 280, fig. 10. 1950

fi BORANGIUM spherical (511 um), 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 awayRHIZOIDAL SYSTEM composed of branched rhizoidssiide

host cell, derived from an unswollen axis within the host mucilage.
ZoosPoRESspherical, 3 pm diameter, uniguttulate, posteriorly uniflagellate.
RESTING sPoRBEspherical (57 um), wall smooth, containing one or two large

oil globules; formed after fush of a small male cell with a larger female, the
former remaining as an appendage to the mature spore. Germination
unknowno (Sparrow 1960) .

HABITAT/SUBSTRATHLOCATION ® Aqu at i c ; Afparasitic on the plank
Sphaerocystis schroeteend Dictyosphaetim pulchellum Gr e a't Britaino
(Sparrow 1960).

NotTEd Type materi al not de sfiggld Anh. 8ad ; Canteros il 1
(Oxford) 14: 277. 19500f R. sphaerocystidi€anteris accepted as the type

Rhizophydium sphaerotheczopf PLATE 16,FIGS. 11 5

Abh. Naturf. Ges. Halle 17: 92, pl. 2, figs.i33. 1887.

fi BORANGIUM sessile, single or in groups, spherical or subspheritalpm
diameter (largest seldom exceeding 22 um) with from two to five protruding
papillae (one in smallest sporangia); wall sthoaolorless, distinctly double
contoured RHIZOIDAL SYSTEM a main axis, from which arise much branched
rhizoids. ZoosPoRESfew in small sporangia, up to three hundred in large
ones, spherical or ellipsoidal, 25 um. diameter, with a relatively large
eacentric colorless globule 0.92.2 um diameter, a minute shining granule,
and a delicate flagellum; emerging from the sporangium through
comparatively large, circular, occasionally slightly protruding pores formed
upon the deliguescence of the papillae, emgnt amoeboid as well as
swimming.RESTINGSPORmm ot observedo (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION @ So i | ; filon f elsoetesspp)¢r ospores (
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gymnospermous pollen d®inus spp., Pseudotsuga mucronatand Typha
pollen; Germany, United States, eat Britain, Brazil, Cuba, Egypt,

Nort hwest Africa, West Africa, Equatori al East
(Sparrow 1960).
NOTESG Type materi al not de vl yfiysaizeld ; Zopf b6s il 1l us

Abh. Naturf. Ges. Halle 17: 92. 1880f R. sphaerthecaZopf is accepted as the
type. The zoospore ultrastructure Bf sphaerothechas been described (Barr
and HadlaneHartmann 1978).

Rhizophydium spinulosuniSparrow) Karling PLATE 15,FIGS. 6,7
Chytridiomycetarum Iconographia: 65. 1977.
Phlyctidiumspinulosunsparrow, Mycologia 25: 516, figs. 1, 2. 1933.

fi BORANGIUM sessile, spherical or slightly ovoid, colorless, generally about
10 pm diameter, wall covered with short sharp spines 2 pm high.
HAusTORIUM a single unbranched slightly inflated tube, ki long by 3 pm
diameter.ZoosPoORES(usually about eight) 3 um diameter, with a single
globule and flagellum, escaping through a subapical [RE€TING SPORENOL
observedd (Sparrow 1960) .

HABITAT /SUBSTRATHLOCATION 8 Aquat i c; fi @ladopacsaisp; i ¢ on
United States (rare, occurring witPhlyctochytrium quadricornéde Bary)
Schroeter)o (Sparrow 1960) .

NoTEO Type materi al not desi dgigs.alt 2 d; Sparrowbs i
Mycologia 25: 514. 19330f P. spinulosunsparrowis accepted as the type Rf
spinulosunm(Sparrow) Karling.

Rhizophydium squamosur@olubeva PLATE 16,FIGS. 6,7
Novosti Sist. Nizsh. Rast. 25: 84, fig. 2. 1988.

SPORANGIUM spherical, 815 pum diameter, with 12 apical or lateral
discharge papillaeRHIzOIDAL SYSTEM composed of thinbranched rhizoids
arising from one to several axes originating at the base of the sporangium.
ZoosPoORESspherical, B4 um diameter with a small lipid globule, swimming

in sporangium prior to individual discharge through papilRESTING SPORE

8i 15 um diameter, with a single large lipid globule, wall golden, thin,
squamose, with minute teeth on the exterior surface (Golubeva 1988).

HABITAT /SUBSTRATHLOCATION 8 Aquatic; saprophytic on pine pollen, Lake
Telelzkoje, Russia (Golubeva 1988).

NoTEd Typemat er i al not desi gnafigedovostGol ubevads il lu
Sist. Nizsh. Rast. 25: 84. 1988f R. squamosun®olubevais accepted as the
type
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Rhizophydium stipitatunSparrow PLATE 16,FIGS8i 10
Trans. Brit. Mycol. Soc. 40: 527, fig. II&. 1957.

fi BORANGIUM generally terminating a stalk up to 4 in length by 16um
diameter, occasionally sessile, sphericali 185 um diameter, becoming
somewhat angular upon the formation ®8&r more 1220 um broad by 5

pm high papillae which are scattered otlee 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 1fim diameter, much branchedoosporesspherical, 5um
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 papRiE&rING SPORENOL
observedodo (Sparrow 1957).

HABITAT/SUBSTRATHLOCATION @ So i | ; Asaprophytic on snakeskin;
and Scotl ando; pdllé&p(eersr abservatioB)5VA) NC, AL,
United States

NOTEO Type materi al not desi fignlaA®d; Sparrowbds i |
Trans. Brit. Mycol. Soc. 43626. 1957 of R. stipitatumSparrowis accepted as the

type.

Rhizophydium subglobosurkobayasi &M. Okubo PLATE 16,FIGs. 11 14

Bull. Natl. Sci.Mus. Tokyo 35: 63, fig. 3. 1954

fi BORANGIUM sessile, globose, subglobose or ovoid| 680 um diameter,
sending a short (40 um) stalklike penetration tube through hesall; wall
smooth, hyaline, and somewhat thick, with one apical broad pit or laterally
with several pits. RHIZOIDAL SYSTEM 3i5 branches just beneath the
penetration tube, each branchlet ewrer dichotomously branched.
ZOOSPORENUMeErous, swimming away one by one through pores, spherical,
about 6 pum diameter, with one posterior flagellum and one small globule.
RESTINGSPORIN 0t oOobservedo (Sparrow 1960) .

HABITAT /SUBSTRATHLOCATION & Marine;on Bryopsissp.; Japan.

NOTE & fiThe species is distinct from. globosun(A. Br.) Rabenh. in its

greater number of zoospores and more extensive rhizoidal system, and from

R. marinumbDe Wi | d. in the |l arger size of its spor a
Type material not designated; Kobayasi &klibdd s i | | figs3tBullat i on  (

Natl. Sci. Mus. Tokyo 35: 64. 1954f R. subglobosurdobayasi &M. Okubois

accepted as the type
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Rhizophydium ¢énue(Sparrow) Karling PLATE 17,FIGS. 11 6
Chytridiomycetarum lconographia: 65. 1977.
Phlyctidium tenu&parrow, Mycologia 44: 760, fig. 1i @ 1952.

fi BORANGIUM sessile, somewhat hemisphericalj 16 um diameter by 12

14 um high; wall smooth, colorlesdistinctly thickened on the lower part of
the sporangium so as to form a dike base.HAUSTORIUM slender, double
contoured, usually straight, unbranched, isodiametric, of variable length
ZOOSPORESnuUmerous, oblong, 5 um long by 2.5 um wide, with a éentr
colorless refractive globule and a single posterior flagellum 15 pm long,
escaping through a single apical pore after which the sporangium wall
collapses. RESTING SPORE epibiotic, sessile, spherical, and 113 pm
diameter, or ellipsoidal and 10 by 1#&hpwith a slightly thickened wall, large
central colorless oil globule, and an unbranched endobiotic haustorium,
possibly sexually formed, the adnate contributing thallus 3 um diameter,
germination not observedo (Sparrow 1960).

HABITAT/SUBSTRATHLOCATIONd Aqu at i c; fon moribund vegetative
Zygnema p. ; United Stateso (Sparrow 1960) .

NoTE® This species is similar tB. collapsunKarling andR. patellarium

Scholz fAin the basal thickening of the other wi

(Sparrow 1960). Type material not designatedg ar r owd s fig. L, ustrati on (
ai g, Mycologia 44: 761. 19520f P. tenueSparrowis accepted as the type Rf
tenue(Sparrow) Karlim.

Rhizophydium tetragenun®ongratz PLATE 17,FIGS. 71 11
Schweiz. Z. Hydrol. 28: 116, fig. 1. 1966.

SPORANGIUM epibiotic, sessile, encapsulated,75um, containing 1632
zoospor es, w h i sarhinadshapedn@ackhaped), yand wisich
entirely deliqguesces to release zoospoREZOIDAL SYSTEM rudimentary.
ZOOSPORESin sporangium< 1 pm diameter; zoospore discharge and
swimming zoosporesot observedRESTING sPORESpherical, with a thick,
pleated dould wall (Pongratz 1966).

HABITAT /SUBSTRATHLOCATION & Aquatic; from plankton in Lake Léman,
parasitic omAsterionella formosaFrance (Pongratz 1966).

NOTEGO Type materi al not de s ifigglnHydrolgik; Pongratzo il
28: 116. 196p of R.tetragenunPongratas accepted as the type

ot

Rhizophydium undatunGolubeva PLATE 6,FIGS. 8,9
Novosti Sist. Nizsh. Rast. 25: 85, fig. 3. 1988.

SPORANGIUM spherical, 3040 um diameter, wall golden with multiple
discharge pores approximately |gm in diameéer. RHIZOIDAL SYSTEM
composed of thin rhizoids originating from a swollen aXd®0SPORES
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spherical, B4 pum diameter with a small lipid globule, swimming in
sporangium prior to individual discharge through poRESTING SPOREAO
50 um diameter, with a sigle large lipid globule, doubl&alled, inner wall
thin, golden; outer wall thick with an undulating surface (Golubeva 1988).

HABITAT /SUBSTRATHLOCATION 6 Aquatic; saprophytic on pine pollen, Lake
Telelzkoje, Russia (Golubeva 1988).

NoTEd Type materiah ot desi gnat ed; @3, Nowgivads il l ustrati
Sist. Nizsh. Rast. 25: 85. 1986f R. undatunGolubevais accepted as the type

Rhizophydium undulatunsparrow & L. Lange PLATE 17,FIGS. 121 15
Canad. J. Bot. 55: 1883, figs.®.. 1977.

fi BORANGIUM sessile, spherical, 230 um 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; withone or two nearly sessile;j8 um diameter,
subapical to nearly basal discharge papilRi@zOIDAL SYSTEM consisting of

a short isodiametric stalk from which arise several rhizoidal branches which
appear to disintegrate soon after zoospore dischZesPoRESspherical,
about 4.5um diameter, with a single very small colorless basal globule;
uniflagellate; discharged consecutively through one or two almost sessile
discharge poresResTING SPORE(?) spherical, with a thick wavy brownish
wall; germination not seeno (Sparrow and Lange

HABITAT/SUBSTRATHLOCATION & ASphagnum bog; on pine pollen bait;
Mi chi gan, USAO0 (Sparrow and Lange 1977).

NOTE®O Sparrow and L afiyg @14 €andd.lJ.IBot.$5: 1881t i on  (
1977 was designated as the type.

Rhizophydium vampyrella¢®.A. Dang.) Minden PLATE 17,FIGS. 161 21
Kryptogamenfl. Mark Brandenburg 5: 320. 1911 (1915).

Chytridium vampyrella@.A. Dang., Le Botaniste 1: 63, pl. 3, figsi 18.18809.

fi BORANGIUM sessile, spherical, with a thickened smooth wall and several

subapical discharge papilla&kHizoiDAL SYSTEM composed of branched

rhizoids arising from a central, somewhat thickened main Zxi®9SPORES

very narrowly ellipsoid or ovoid whmeescaping through the pores formed

upon the deliquescence of the papillae, the conspicuous colorless globule

anterior or basal, the flagellum of moderate lend®ESTING SPORE(?)

spherical, with a thick smooth wall and an apparently unbranched rhizoid,
germination not observedo (Sparrow 1960).

HABITAT/SUBSTRATHLOCATION & Aquat i c; fi o Nampyrefles t s of
parasitizing colonies dbloeocystis vesiculosa Fr anced ( Sparrow 1960).
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NoTEd Type materi al not desi g.mBddsdad ;
16, Le Botaniste 1: 63. 183®f C. vampyrellaeP.A. Dang.is accepted as the
type ofR. vampyrellagP.A. Dang.) Minden.
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PLATE 1
Figs. 1 6. Rhizophydium achnanthis-riedmann; after Friedmann (1952).
Fig. 1. Motile zoospores.
Fig. 2. Germling orAchnanthes 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 deligeese of entire sporangium.
Figs. 7 10. Rhizophydium aestuari{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 wétinall apophysis.
Fig. 10. Two mature, multipapillate sporangia.
Figs. 11, 12Rhizophydium algavorunB.V. Gromov, Plujusch &.A. Mamkaevaafter
Gromov et al. (1999).
Fig. 11. Motile zoospores, and encysted zoospofEibonema gayanum
Fig. 12. Mature sporangium with a single lateral discharge papilla.
Figs. 13 16. Rhizophydium amoebaKarling; after Karling (1946).
Fig. 13. Motile zoospores, and an encysted zoospofermeba terricola
Fig. 14. Immature (L) and mature (R) sporantfie, mature sporangium with a low apical exit
papilla.
Fig. 15. Mature sporangium discharging zoospores.
Fig. 16. Resting spores.
Fig. 17 22. Rhizophydium ampullaceungA. Br.) A. Fisch.; after Braun (1856a).
Fig. 17. Zoospores.
Fig. 18. Encysted zoosporedagermling orOedogoniunsp.
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 sp@ngium.
Fig. 22. Multiple sporangia oMougeotiasp.

Scale bar values in micrometers
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PLATE 2
Figs. 1 3. Rhizophydium annulatunSparrow; after Sparrow (1977).
Fig. 1. Immature sporangium on pollen grain.
Fig. 2. Mature sporangia with doubtentoured \all, with an apical papilla (L) and lateral
papilla (R).
Fig. 3. Zoospore discharge, with zoospores escaping individually.
Figs. 4 9. Rhizophydium aphanomyciKarling; after Karling (1978).
Fig. 4. Two motile zoospores, and an encysted zoospoi@loanomycesp.
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 prosporanggerminating to produce a sporangium..
Figs. 10 15. Rhizophydium asymmetricur(P.A. Dang.) Minden; after Dangeard (1890).
Fig. 10. Motile zoospores.
Fig. 11. Germlings offribonema bombycine minor.
Fig. 12. Immature sporangium with a slightly obkgapical papilla.
Fig. 13. Mature sporangium.
Fig 14. Zoospore discharge, emerging individually upon deliquescence of the papilla.
Fig. 15. Empty sporangium.
Figs. 16 19. Rhizophydium aureunK. Konno; after Konno (1972).
Fig. 16. Immature sporangium wighsingle, 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. 1 6. Rhizophydium brevipe&.F. Atk.; figs. 13 after Atkinson (1909Yjgs. 4i 6 after
Tokunaga (1934).
Fig. 1. Mature sporangium with douktentoured wall, a single, apical papilla, and a short,
blunt, peglike haustorium only slightly projecting into the host protoplasmSpimgyrasp.
Fig. 2. Zoospore discharge, with zoospores escaping individually upon deliquescence of the
papilla.
Fig. 3. Empty sporangium after discharge, with two-d@tharged zoospores germinating
situ.
Fig. 4. Immature sporangium @&pirogyrasp.
Fig. 5. Mature sporangium.
Fig. 6. Two empty sporangia.
Figs. 7 10. Rhizophydium brevipesar. marinum (Kobayasi & M.Okubo) Karling; after
Kobayasi& Okubo(1954).
Fig. 7. Thickwalled, immature sporangium @ryopsissp., marine habitat.
Fig. 8. Mature sporaium 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. 11 14. Rhizophydium brooksianuntongcore; after Longcore (2004).
Fig. 11 Encysted zoospore andfimature 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. 15 17. Rhizophydium bullatumSparrow; after Sparrow (1952).
Fig. 15. Immature (L) and mature (R) sporangia with deablgoured 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. 1 7. Rhizophydium cantera&parrow; figs. 16 after Canter (19474afjg. 7 after Scherffel
(19269).
Fig. 1. Two elongate motile zoospores.
Fig. 2. Germling on sporeling @edogoniunsp.
Fig. 3. Immaturesporangium.
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 sporelinggQedogoniunsp.
Figs.8i 12. Rhizophydium capillaceunDJS Barr; after Barr (1969).
Fig. 8. Motile zoospores, and an encysted zoospore on pollen.
Fig. 9. Immature sporangium.
Fig. 10. Mature, multpapillate sporangium.
Fig. 11. Zoospore discharge.
Fig. 12. Empty sporangium.
Figs. 13 20.Rhizophydium chytriomyceti&arling; after Karling (1948).
Fig. 13. Motile zoospores.
Fig. 14. Encysted zoospore and germling, parasitigimgiriomyces hyalinus
Fig. 15. Immature sporangium.
Fig. 16. Mature sporangium.
Fig. 17. Zoospore dischge.
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. 21 28. Rhizophydium chytriophagundjello; after Ajello (1945).
Fig. 21. Motile zoospores.
Fig. 22. Germlings parasitizirighlyctochytrium aureliaéjello.
Fig. 23. Two immature sporangia.
Fig. 24. Mature sporangium.
Fig. 25. Zoospore discharge.
Fig. 26. Empty sporangium.
Fig. 27. Resting spore.
Fig. 28. Restingpore, functioning as a prosporangium, with an attached mature sporangium.

Scale bar values in micrometers
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PLATE 5
Figs. 1 5. Rhizophydium cladophora@obayasi & M.Okubo) Sparrow; after Kobaya&i
Okubo (1954y).
Fig. 1. Motile zoospores.
Fig. 2. Ehcysted zoospore dbladophorasp.
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-ktéralpore.
Figs. 6 8. Rhizophydium codicol&eller; after Zeller (1918).
Fig. 6. Immature, sessile, spherical sporangium, from marine habi@ddiom mucronatum
Fig. 7. Mature, slightly obpyriform sporangium.
Fig. 8. Zoospore discharge, in which zoosporesrgmthrough a large, lateral, irregular aperture
in the sporangial wall.
Figs. 9 14. Rhizophydium condylosurKarling; after Karling (1968).
Fig. 9. Aguttulate motile zoospores, elongate at first, then becoming spherical.
Fig. 10. Encysted zoospore andmgéng 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 restirggpores, with coarse granular contents and a clear central
area.
Figs. 15 19. Rhizophydium constantineam Sacc. & D. Sacc.; after Saccardo (1905).
Fig. 15. Motile zoospores, and an encysted zoospoxaacheriasp.
Fig. 16. Germling, with typical delicatrhizoidal 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. 1 7. Rhizophydium contractophilunCanter; after Canter (1959).
Fig. 1. Motile zoospores, and an encysted, germinating zoosp&nedaminasp.
Fig. 2. Zoospore germination, in which the zoospore produces a-ikeatructure 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, multiporedmorangium.
Fig. 6. Sexual formation of the resting spore.
Fig. 7. Mature sporangium with typical branched rhizoidal system.
Figs. 8, 9Rhizophydium undatunGolubeva; after Golubeva (1988).
Fig. 8. Multipored, mature sporangium on pollen grain, dischargaugpores.
Fig. 9. Resting spore, the thick outer wall with an undulating surface
Figs. 10 16. Rhizophydium coronunHanson; after Hanson (1944).
Fig. 10. Motile zoospore.
Fig. 11. Germling.
Fig. 12. Immature sporangium with early stage of ralteredgelatinous 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 sporangim.
Fig. 16. Resting spore.
Figs. 17 19. Rhizophydium cyclotellaZopf; after Zopf (1887).
Fig. 17. Encysted zoospores and immature sporangia parasigctotellasp.
Fig. 18. Mature sporangia.
Fig. 19. Zoospore discharge through multiple, very smaBikepores.

Scale bar values in micrometers
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