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In addition to the numerous chytrids, anisochytrids and plasmodio-
phorus species studied by the author (1965, 1967 a—1967 j) in New
Zealand several members of the Olpidiopsidaceae, Sirolpidiaceae and
Lagenidiaceae were observed as parasites of filamentous fungi and algae.
Members of the first family were particularly abundant in species of
Pythium, Saprolegnia, Aphanomyces, and Achlya which had been trapped
on bits of hemp seed, corn leaves and snake skin in numerous soil samples.
Eleven species of the genera Olpidiopsis, Sirolpidium, Myzocytium and
Lagenidium were identified, and all of these are commonly known species
which appear to be worldwide in distribution. In addition, one species
of Rozellopsis occurred quite frequently and is recorded here although
it is not certain that it belongs in any of the three families mentioned
above.
Olpidiopsis s ap r o I e g nia e v a r . s apr o I e g ni a e ( B r a u n )

Cornu, 1872. Ann. Sei. Nat. Bot. Ser V 15: 145, pi. 3, fig. 10.
Chytridium saprolegniae Braun, 1855. Monatsber. Berlin. Akad.
1855: 384; 1856. Abhandl. Berlin Akad. 1855: 61, pi. 5, fig. 23.
Diplophysa saprolegniae (Cornu) Schroeter, 1885. Cohn Krypto-
gamenfl. Schlesiens 3 (1): 195.
Pseudolpidium saprolegniae Fischer, 1892. Rabenhorst Kryptogamen-
Fl. 1 (4): 35, fig. 3 a—3 b.
Olpidiopsis echinata Petersen, 1909. Bot. Tidsskrift 29: 405,
fig. 18 a; 1910, Ann. Mycol. 8: 540, fig. 18 a.
Parasitic in Saprolegnia sp. from soil sample AMA.
This species has been reported in a large number of saprolegnia-

ceous hosts, but according to S h a n o r ' s (1940) extensive host range
studies it is confined to species of Saprolegnia and Isoachlya. In this
connection it may be noted that an Achlya growing on the same sub-
stratum with parasitized Saprolegnia hyphae was not infected.

Olpidiopsis aphanomy eis Cornu, 1872. Ann. Sic. Nat. Bot. V,
15: 148, pi. 4, figs. 5—11.
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Pseudolpidium aphonomycis (Cornu) Fischer, 1892. Rabenhorst
Kryptogamen-Fl. 1 (4): 37.
Parasitic in Aphanomyces laevis from soil samples AMA. and WK2.
The sizes and shapes of the sporangia, zoospores and resting spores

of the New Zealand specimens fall within the range of those described
elsewhere in the world (see K a r 1 i n g, 1942 a).

Olpidi op si s gracilis (Butler) Karling, 1942. Simple holocarpic
biflagellate Phycomycetes p. 47.
Pseudolpidium gracile Butler, 1907. Mem. Dept. Agric. India, Bot.
Ser. 1: 131, pi. 7, figs. 1—8.
Parasitic in Pythium spp. from soil samples AMA, ADSIR, WT8,

OGB, and ODLS.
The New Zealand specimens correspond closely to those described

by B u t l e r , and W h i f f en (1942) and they are identified with
Butler's species in P. intermedium in France. According to W h i f f e n,
(1942) this species has a limited host range among members of Pythium
and can be distinguished to some degree by this limitation. The author
did not test the host range of the New Zealand parasite.

01 pi di op si s pythii (Butler) Karling, 1942. Simple biflagellate
holocarpic Phycomycetes, p. 47.
Pseudolpidium pythii Butler, 1907. Mem. Dept, Agric. India, Bot.
Ser. 1 (5): 127, pi. 7, figs. 9—16.
Parasitic in Pythium sp. from soil sample AOTH.
The New Zealand parasite caused the same reactions in the host as

those described by several other authors elswhere. In addition to spor-
angia and zoospores, parthenospores developed fairly abundantly, and
these correspond in sizes and shapes to those described in the literature.

Olpidi opsis achlyae McLarty, 1941. Bull. Torrey Bot. Club
68: 62, figs. 1—26.
Parasitic in Achlya flagellata from soil samples AMA, WTI and

OGB.

Olpidiopsis brevispinosa Whiffen, 1942. Amer. J. Bot. 29:
610, figs. 2, 14, 22, 27.
Parasitic in Pythium sp. from soil sample WTI.
The resting spores of the New Zealand specimens were dark-brown

and bore relatively short straight spines like those described by W h i f-
f en.

Rozell opsis in flat a (Butler) Karling, 1942. Amer. J. Bot. 29:
34.
Pseudolpidium inflatum Butler, 1907. Mem. Dept. Agric. India, Bot.
1: 126, pi. 7, figs. 17—21.
Parasitic in Pythium sp. from soil samples AMA, WTI, WKI and

WK2.
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This species occurred in great abundance and caused swellings of the
hyphal tips and incipient sporangia which were up to 80 ^ in diameter.
Unfortunately, no resting spores were developed by the New Zealand
parasites. Until these are found it is impossible to classify this species.
It is recorded and discussed here in relation to the Olpidiopsidaceae
only because it produces biflagellate zoospores. Otherwise, the develop-
ment of other species in relation to the host and the types of sporangia
and resting spores produced are similar to those of Rozella in the chytrid
family Olpidiaceae.

S ir olpi dium bryopsidis (de Bruyne) Petersen, 1905. Oversigt
Kgl. Danske Vidensk. Selskabs. Forhandl. 1905: 480, fig. 9.
Olpidium bryopsidis de Bruyne, 1890. Arch, de Biol. 10: 85, pi. 5,
figs. 1—15.
Parasitic (?) in Bryopsis plumosa and Cladophora sp., at The Uni-

versity of Otago Marine Biology Station, Portobello, Dunedin.
This species occurred in great abundance within a few days after

the hosts were brought into the laboratory. The general morphology and
development of the New Zealannd specimens conformed closely to those
described in the literature. In old and dying filaments of the hosts the
thalli of the fungus became greatly elongate and hypha-like.

IMyzocytium rnicrosporum (Karling) Sparrow, 1960. Aqua-
tic Phycomycetes, p. 980.
Lagenidium microsporum Karling, 1944, Lloydia 7: 328, figs. 1—34.
Parasitic (?) in pollen grains of Phyllocladus trichomanoides from

soil sample HBW, Hawkes Bay Province.
It is not certain that this is the correct identification of the New

Zealand species, and although it resembles M. microsporum, from Brazil
it exhibits some noteworthy differences. In the first place it occurred
in pollen grains and was not found in rotifers which were present in
the same culture. Secondly, its zoospores and oospores are slightly smal-
ler, and its oosporic thalli are sometimes 4-celled. Possibly, it might
be considered as a variety of M. microsporum. In view of the differences
noted above as well as some other minor ones, the New Zealand species
is described and illustrated here in detail to emphasize its variations
and differences.

The pollen grains of Phyllocladus trichomanoides are more favorable
than those of Pinus for study of such an intramatrical species because
they have small wings (fig. 5) and are almost transparent. Infection
and development of the thallus and sporangia as well as sporogenesis
can, therefore, be observed more clearly. The sporangial thalli are uni-
cellular, and as many as 5 have been found in a pollen grain. These
begin as a swelling at the end of the germ or infection tube (figs. 2, 3),
and during a period of 3 to 5 days (figs. 6, 7) enlarge to become spheri-
cal, 8.8—12 jj. diam., or broadly ovoid, 6—8 X 9—11 [L incipient sporangia
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(figs. 8—9). In the meantime, the zoospore cyst and germ tube apparently
disintegrate. At least, persistent remnants of them have not been seen
after 2 days. At this point it is pertinent to note that no infection stages
and persistent zoospore cysts and germ tubes were observed in the
Brazilian material, and in view of this the author (1944) conjectured
that the zoospores may have been engulfed by feeding rotifers and
germinated within the host.

The incipient sporangium develops an exit tube (fig. 8) of varying
diameters and length (figs. 9—13). As it elongates and comes into
contact with the host cell wall its elongation displaces or "pushes" the
sporangium deeper into host cell so that later lies in the base of the
pollen grain (fig. 9). At the same time the tip of the tube inflates
slightly inside of the wall before passing through it (figs. 9—13). Such
inflated canals were not observed in adults rotifers in the Brazilian
material. The tubes formed in the pollen of P. trichomanoides vary from
7.7 to 11 u. in length and 3—4 ^ in diameter, and project 2—4 ^ beyond
the surface of the wall.

At this stage the sporangia have a large irregular central vacuole
(figs. 8, 9) surrounded by the more viscid, greyish granular cytoplasm
in which lie a few refractive globules. The vacuole is usually stellate
in appearance with furrows extending almost to the periphery and part
way up into the exit canal. Cleavage into zoospore initials often appears
to have occurred at this stage, but this may be an allusion. The sub-
sequent physical changes in the protoplasm are quite striking. The central
vacuole expands markedly until only a thin parietal layer of the more
viscid and granular protoplasm is visible (fig. 10). Then, very quickly
the vacuole seems to disappear, and the protoplasm in the exit canal
flows back into the sporangium (fig. 11) as the tube becomes empty
of the granular protoplasm (fig. 12). Quite probably it is filled with
the less visibly differentiated cytoplasm. In the sporangium proper no
vacuoles or furrows are visible at this stage, but within a few minutes
a visible differentiation occurs. The exit canal becomes filled with
granular protoplasm again, and faint cleavage lines reappear (fig. 13).

Shortly thereafter the tip of the exit canal deliquesces and the
zoospore initials flow out. These form a globular cluster at the exit
orifice (fig. 14), and within 30 minutes begin to move about and wiggle
slowly. At this stage the slowly waving flagella become visible (fig. 15).
The movement of the zoospores increases, and within a few minutes
they begin to swarm actively in a confined vesicular area (fig. 16).
The swarming continues for 3 to 5 minutes, after which the zoospores
dart away. A vesicular membrane is not discernable around the zoospore
initials after they have emerged nor latter during the swarming stage,
but its presence is suggested by the confinement of the zoospores to a
globular region at the exit orifice during this stage. In contrast to this
behavior the zoospore initials in the Brazilian material emerged indi-
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vidually and formed a loose mass of initials which gradually floated
apart, elongated, developed flagella, and wiggled about slowly before
becoming actively motile. No swarming of the zoospore.s in a confined
area occurred as in the Brazilian species. The fully formed zoospores
of the New Zealand species are ovately to elongately reinform, 2—2.3 X
2.7—3.3 (.i, and heterocont with the longer flagellum extending backward
(fig. 1). They are, thus, slightly smaller that those in the Brazilian
species, which measured 2.5—3.5 |x. In neither collections were cysto-
spores or evidence of diplanetism observed.

In contrast to the unicellular sporangial thalli described above, the
oosporic or resting-spore thalli may be 2- or 4-celled, and they may be
recognized fairly early by their shape and denser, more granular content
(figs. 17, 18). Subsequently, septa are formed between the cells, and
the granular and globular refractive component of the protoplasm aggre-
gates towards the center (fig. 19). At this stage one or two of the cells
are slightly smaller, and these are the ones whose content later flows
into the larger cells. Thus, so- called "male" and "female" gametangia
may be recognized by differences in size and behavior of their content.
However, they apparently possess the potentiality of functioning as
sporangia. This is indicated by the fact that in a few 2-celled thalli
both cells began to develop exit canals (fig. 24) as in the sporangia,
but later the contents began to contract and that of one flowed into
the other cell to form an oospore (fig. 25).

The process of fusion in the New Zealand species (figs. 20—22) is
basically the same as described in the Brazilian material and results in
the development of small, spherical to subspherical, 7.8—10.5 |x diam.,
oospores with hyaline walls and coarsely granular content in which lies
a central vacuole (figs. 23, 25). As noted above, the gametangic or
oosporic thalli may be 2- or 4-celled, but in the Brazilian species only
2-celled thalli were observed.

Thus, as described above the new Zealand species resembles M. micro-
sporum from Brazil but exhibits some notable differences, and it
remains to be seen whether the species are identical or one is a variety
of the other.

Myzocytium pr oli f er um Schenk, 1858. Über das Vorkommen
contractiler Zellen im Pflanzenreich, p. 10. Würzburg.
Pythium proliferum Schenk, 1859. Verhandl. Phys.-Med. Gesell.
Würzburg, A. F., 9: 27, pl. 1, figs. 30—41.
Pythium globosum Schenk, 1859, op. dt. 9: 27, pl. 1, figs. 42—47.
Pythium globosum Walz, 1870 (pro parte) Bot. Zeit. 28: 553, pl. 9,
figs. 13—15.
Lagenidium globosum Linsdstedt, 1872. Synopsis der Saprolegnieen,
p. 54, Berlin.
Myzocytium globosum (Schenk) Cornu, 1872. Ann. Sei. Nat. Bot. V,
15: 21.
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Parasitic in Spirogyra sp. in a pond at the Soil Bureau, Taita,
Wellington, Province.

L a g e nidi um sp.
Thalli usually multicellular, consisting of a few or up to 30 seg-

ments, constricted slightly at septa and sometimes forming a few short
branches; rarely uni- or bicellular. Individual segments barrel-shaped,
oblong, 4.5—6 u. diam., by 5.5—8.8 p, long, or ovoid to subspherical
or elongate and cylindrical; transformed into sporangia and usually
forming a short, narrow, barely-perceptible exit papilla or a short narrow
tube, 1.5—2 |x diam., by 3.8—4.2 u, long, which do not extend beyond
the surface of the host cell. Zoospores elongately reniform, 3.2—3.6 jx
long by 2—2.4 jx wide, heterocont, longer flagellum extending backward;
forming spherical cystospores, 3—3.8 p, diam., near exit orifice which
may germinate by a tube; diplanetism not observed. Oospores or resting
spores unknown.

Parasitic in sporelings of Oedogonium sp. from a small brook on the
Kangimaire Farm, Judgeford District, Wellington Province.

This species is incompletely known so far as the basic generic
distinctions are known, and it is difficult to classify it at present. Its
thalli are somewhat bead-like and slightly constricted at the septa as
in some species of Myzocytium, but it rarely produces short branches
as in Lagenidium, For the latter reason it is tentatively placed in
Lagenidium, but further studies may show that it has a Myzocytium
type of sexual reproduction and oospore development. Nonetheless, it is
distinguishable from the other species of these two genera which
parasitize Oedogonium by its small zoospores.

So far only one species of Myzocytium, M. proliferum Schenk (1858),
and 5 of Lagenidium, including L. rabenkorstii Zopf (1878), L. syn-
cytiorum Klebahn (1892), L. zopfii de Wildeman (1889—1890), L. Mar-
chalianum de Wildeman (1897) and L. oedogonii Scherffel (1925) have
been reported in Oedogonium species. In addition to these, other un-
identified and incompletely known specimens, Lagenidium sp. Deckenback
(1903), and Lagenidium sp. Couch (1935), have been recorded as para-
sites of this alga. Among the identified species zoospore size is known
only in M. proliferum (3.6—6 X 5.4—10 u.), L. rabenhorstii (6 X 8.5 jj,),
L. oedogonii (approx. 6 |j. long) and Lagenidium sp. Couch (4 x 5.5 \x),
and it is evident on the basis of zoospore size that the present fungus
is not identical with any of these species. Lagenidium syncytiorum is
known only from preserved material, but its thalli as figured by Kle-
b a h n resemble somewhat those of the New Zealand species. Lagenidium
zopfii, also, is incompletely known, and Cook (1935) listed it as a
synonym of L. syncytiorum. In L. marchalianum the sporangia are
cylindrical and filamentous, 30—60 u. long, with exit tubes which extend
beyond the surface of the host cell. In these respects it, too, differs
from the present species.
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To better record the occurrence of the New Zealand species and its
known morphological and developmental characteristics for comparative
purposes it is illustrated and described here in some detail. It occurred
fairly often in sporelings attached to the under surface of floating strips
of cellophane and killed the host cell within 5 to 12 days. The chloroplasts
and remainder of the host protoplasm became clumped around the
parasite and frequently obscured the details of structure and develop-
ment. For the sake of clarity the surrounding and degenerating proto-
plasm been purposely omitted in figures 26 to 43. In this host the
size and structure of the thallus vary considerably. It is usually multi-
cellular and consists of a linear series of segments (figs. 30, 34, 35,
41, 42) with occasional short branches (figs. 30, 34). Earely did uni-,
bi- and tricellular thalli occur (figs. 31, 32, 33), and in the case of
the unicellular ones they were usually elongate (fig. 31). In several
instances the sporlings were almost completely filled with series of
segments (fig. 35), and where these were short and tightly packed
together they gave the whole mass the appearance of a sporangiosorus.

The individual cells or segments vary markedly in size and shape
as noted in the diagnosis and shown in figures 37 to 40. Each segment
functions as a sporangium, and at maturity forms a short and narrow,
barely-perceptible exit pappila which penetrates the host wall (fig. 33,
34, 42) but does not extend beyond it. However, deeper-lying or more
centrally located sporangia may develop a narrow exit tube (fig. 36).
The zoospore initials appear to be delimited within the sporangium and
undergo maturation on the outside (fig. 43), but this has not been
determined with certainty. The enveloping degenerated host protoplasm
is usually so obscuring that the details of sporogensis are difficult to
see. Numerous cystospores may occur in the vicinity of the exit orifices
(fig. 42) which indicates that the zoospores encyst shortly after
emerging. Also, several empty cysts may be present, and their occurrence
suggests that a second motile stage occurs, although this has not been
observed. Among the groups of cystospores may be some with fairly long
germ tubes (fig. 42).

As in other species of Lagenidium, the thallus begins as an
enlargement of the end of the germ tube (figs. 26—28) which elongates
and usually becomes septate (fig. 30). Rarely, as noted before, it remains
unicellular and is transformed into one sporangium without dividing.
In the meantime the empty cystospore case and germ tube persist for
several days and are readily visible on and in the host cell (fig. 28).

Lagenidium rabenhorstii Zopf, 1878. Verhandl. Bot. Verein
Prov. Brandenburg 20: 79; 1884, Nova Acta Ksl. Leop.-Carol Deut.
Akad. Nat. 47: 145, pi. 1, figs. 1—28; pi. 2, figs. 1—9.
Parasitic in Spirogyra sp. in a pond at the Soil Bureau, Taita,

Wellington Province.
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La g enidi um pygmaeum Zopf, 1887. Abhandl. Nat. Gesell. Halle

17: 97, pl. 1, figs. 21—39; pl. 2, figs. 1—12.

In pollen grains of Pinus sylvestris and Phyllocladus trichomanoides
in soil samples HBGF1, HBW and WK1.

S u m m a r y

Twelve species of the families of the Olpidiopsidaceae, Sirolpidiaceae
and Lagenidiaceae were identified as parasites of fungi, algae and in
pollen grains. A variant or possibly a variety of Myzocytium microsporum
was found in pollen of Phyllocladus trichomanoides which differed in
some details from specimens described previously from Brazil. Also, an
unidentified species of Lagenidium was observed in sporelings of Oedo-
gonium which is characterized by small zoospores. Rozellopsis inflata
occurred fairly frequently a parasite of Pythium.

B i b l i o g r a p h y

B r a u n , A. 1855. Über Chytridium, eine Gattung einzelliger Schmarotzer-
gewächse auf Algen und Infusorien. Monatsber. Berlin Akad. 1855:
378—384.

— 1956. Über Chytridium, eine Gatutng einzelliger Schmarotzergewächse
auf Algen und Infusorien. Abhandl. Berlin Akad. 1855: 21—83,
pls. 1—5.

B r u y n e, C. de, 1890. Monadines et Chytrideacees, parasites des algues du
Golfe de Naples. Arch, de Biol. 10: 43—104, pls. 3—5.

B u t l e r , E. J. 1907. An account of the genus Pythium and some Chytri-
diaceae. Mem. Dept. Agric. India, Bot. Ser. 1: 1—160, pls. 1—10.

C o o k , W. R. I. 1935. The genus Lagenidium Schenk, with special reference
to L. rabenhorstii Zopf and L. entophytum Zopf. Arch. f. Protistenk.
86: 58—89, pls. 1—4.

C o r n u, M. 1872. Monographie des Saproleginees etude physiologique et
systematique. Ann. Sei. Nat. Bot., V, 15: 1—198, pls. 1—7.

C o u c h , J. N. 1935. A new sparophytic species of Lagenidium, with notes
on other forms. Mycologia 27: 376—387, fig. 1—40.

D e c k e n b a c h , C. von. 1903. Coenomyces consuens, N. g. N. sp. (Ein Bei-
trag zur Phylogenie der Pilze). Flora 92: 253—283, pls. 6—7.

F i s c h e r , E. 1892. Phycomycetes. Die Pilze Deutschlands, Österreichs und
der Schweiz. Rabenhorst Kryptogamen-Fl. 1 (4): 1—490. Leipzig.

K a r l i n g , J. S. 1942a. The simple holocarpic biflagellate Phycomycetes,
v—122 pp., New York.

-— 1942b. Parasitism among chytrids. Amer. J. Bot. 29: 24—35, 15 figs.
— 1942c. A synopsis of Rozella and Rozellopsis. Mycologia 34: 193—208.
— 1944. New lagenidiaceous parasites of rotifers from Brazil. Llodia 7:

328—342, figs. 1—107.
— 1965. Some zoosporic fungi of New Zealand. 1. Sydowia 19: 213—226,

pl. XLVI.
— 1966. The chytrids of India with a supplement of other zoosporic fungi.

Beihefte z. Sydowia VI: 1—125.
— 1967a. Some zoosporic fungi of New Zealand. II. Synchytriaceae. Sy-

dowia 20: 51—66.

197

©Verlag Ferdinand Berger & Söhne Ges.m.b.H., Horn, Austria, download unter www.biologiezentrum.at



K a r l i ng , J. S. 1967b. Some zoosporic fungi of New Zealand. III. Phlycti-
dium, Rhizophydium, Septosperma and Podochytrium. Sydowia 20:
74—85.

— 1967c. Some zoosporic fungi of New Zealand. IV. Polyphlyctis gen. nov.,
Phlyctochytrium and Rhizidium. Sydowia 20: 86—95.

— 1967d. Some zoosporic fungi of New Zealand. V. Species of Astero-
phlyctis, Obelidium, Rhizoclosmatium, Siphonaria and Rhizophlyctis.
Sydowia 20: 96—108.

— 1967e. Some zoosporic fungi of New Zealand. VI. Entophlyctis, Diplo-
phlyctis, Nephrochytrium and Endochytrium. Sydowia 20: 109—118.

— 1967f. Some zoosporic fungi of New Zealand. VII. Additional mono-
centric eucarpic species. Sydowia 20: 119—128.

— 1967g. Some zoosporic fungi of New Zealand. VIII. Cladochytriaceae
and Physodermataceae. Sydowia 20: 129—136.

— 1967h. Some zoosporic fungi of New Zealand. IX. Hyphochytriales or
Anisochytridiales. Sydowia 20: 137—143.

— 1967i. Some zoosporic fungi of New Zealand. X. Blastocladiales. Sydowia
20: 144—150.

— 1967j. Some zoosporic fungi of New Zealand. XI. Plasmodiophorales.
Sydowia 20: 151—156.

K 1 e b a h n, H. 1892. Studien über Zygoten. II. Jahrb. Wiss. Bot. 24: 235—267,
pis. 1—3.

L i n d s t e d t , K. 1872. Synopsis der Saprolegnieen und Beobachtungen über
einige Arten. 69 pp., 4 pis. Berlin.

M c L a r t y , D. A. 1941. Studies in the Woroninaceae. II. The cytology of
Olpidiopsis achlya sp. nov. (ad. int.) Bull. Torrey Bot. Club 69: 75—99,
figs. 1—80.

P e t e r s e n, H. E. 1905. Contribution ä la connaissance des Phycomycetes
marins (Chytridineae Fischer). Oversigt Kgl. Danske Vidensk. Selskab.
Forhandl. 1905 (5) 4 3 9 ^ 8 8 , 11 figs.

— 1909. Studier over Ferskvands-Phycomyeeter. Bot. Tidskr. 29 (4):
345—440, 27 figs.

— 1910. An account of Danish freshwater Phycomycetes, with biological
and systemical remarks. Ann. Mycol. 8: 494—560, figs. I—XXVII.

S ch en k, A. 1858. Über das Vorkommen contractiler Zellen im Pflanzenreich.
20 pp., 15 figs. Würzburg.

— 1859. Algologische Mittheilungen. Verhandl. Phys.-Med. Gesell. Würz-
burg, A. F., 9: 12—31, pi. 1, figs. 1—48.

S c h e r f f e l , A. 1925. Endophytische Phycomyceten. Parasiten der Bacilla-
riaceen und einige neue Monadinen. Ein Beitrag zur Phylogenie der
Oomyceten (Schroeter). Arch. f. Protistenk. 52: 1—141, pls. 1—5.

S c h r o e t e r , J. 1885. Die Pilze Schlesiens. In Cohn, Kryptogamenfl. Schle-
siens 3 (1): 1—814.

S h a n o r , L. 1940. Studies in the genus Olpidiopsis. III. Some observations
on the host range of certain species. J. Elisha Mitchell Sei. Soc. 56:
165—176.

S p a r r o w , F. K., Jr . 1960. Aquatic Phycomycetes. XXV—1187 pp. Ann.
Arbor.

W a l z , J. 1870. Beiträge zur Kenntnis der Saprolegnieen. Bot. Zeit. 28:
537—546, 553—557, pl. 9.

W h i f f e n, A. J. A discussion of some species of Olpidiopsis and Pseudol-
pidium. Amer. J. Bot. 29: 607—611, 27 figs.

198

©Verlag Ferdinand Berger & Söhne Ges.m.b.H., Horn, Austria, download unter www.biologiezentrum.at



Sydowia. — Annal Mycol. Ser. 2. Vol. XX. Plate XXXII

©Verlag Ferdinand Berger & Söhne Ges.m.b.H., Horn, Austria, download unter www.biologiezentrum.at



Sydowia. — Anna]. Mycol. Scr. 2. Vol. XX. Plate XXXIII

©Verlag Ferdinand Berger & Söhne Ges.m.b.H., Horn, Austria, download unter www.biologiezentrum.at



W i l d e m a n , fi., de. 1889—1890. Note sur quelques Saprolegniees parasites
des algues. Bull. Soc. Beige Micro. 16: 134—139.

— 1897. Notes mycologiques IX. Ann. Soc. Beige Micro. (Mem.) 21: 3—31,
2 pis.

Z o p f , W. 1878. Über einige neuen parasitischen Phycomyceten. Sitzungs-
ber. Bot. Vereines Prov. Brandenburg 20: 77—79.

— 1884. Zur Kenntnis der Phycomyceten. I. Zur Morphologie und Biologie
der Ancylisten und Chytridiaceen. Nova Acta Acad. Leop.-Carol. 47:
143—236, pls. 12—21.

— 1887. Über einige niedere Algenpilze (Phycomyeten) und eine neue
Methode ihre Keime aus dem Wasser zu isolieren. Abhandl. Nat. Gesell.
Halle 17: 77—107. 2 pls.

E x p l a n a t i o n of F i g u r e s .

Figs. 1—25. (?) Myzocytium microsporum. Fig. 1. Zoospores. Fig. 2. Zoo-
spore after coming to rest. Figs. 3, 4. Infection stages. Fig. 5. Pollen grain
of Phyllocladus trichomanoides with 2 thalli and a sporangium. Figs. 6, 7.
Three- and 4-day old thalli, respectively. Fig. 8. Young vacuolate sporangium
forming an exit canal. Fig. 9. Same sporangium 32 hrs. later; elongating
exit tube has pushed sporangium to botten of pollen grain. Figs. 10, 11, 12, 13.
Sporangia enlarged showing expansion of vacuole, its disappearance, con-
traction of viscid granular protoplasm from exit canal, expansion of proto-
plasm, and cleavage lines. Fig. 14. Discharge of zoospores in a globular mass.
Fig-. IB. Individual zoospores from such a mass. Fig. 16. Zoospores swarming
in a localized area at exit orifice. Figs. 17, 18. Incipient, potential 2- and
4-celled oosporic thalli, respectively. Fig. 19. Septation of a 4-celled thallus
and concentration of refractive material towards the center of the cells.
Figs. 20, 21, 22. Stages in the contraction and fusion of protoplasts in 2- and
4-celled oosporic thalli, respectively. Fig. 23. Four-celled thallus with 2 oospo-
res. Fig. 24. Two-celled thallus, each cell of which had formed exit tubes;
protoplasm contracting toward centers of cells. Fig. 25. Similar thallus fol-
lowing fusion of protoplast and formation of an oospore.

Figs. 26—43. Lagenidium (?) sp. Figs. 26—28. Infection and development
of thallus as an enlargement of the tip of the germ tube; contents of Oedogo-
nium sporeling omitted. Fig. 30. Septation and branching of thallus. Figs.
31—33. Uni-, bi-, and tricellular thalli. Fig. 34. Oedogonium sporeling with
a single thallus. Fig. 35. Sporeling filled with several thalli. Fig. 36. Deep-
lying sporangium with a short exit canal. Figs. 37—40. Variations in the
sizes and shapes of the individual segments of the thallus. Fig. 41. Sporangia
with short, narrow exit papillae. Fig. 42. Three dehisced sporangia in a
thallus within a sporeling around which are several spherical cystospores,
empty cysts, and germinating cystospores. Fig. 43. Two sporangia with zoo-
spore initials within and a few on the outside.
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