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ABSTRACGT

The quest for the aquatic phycomycetes of Lucknow revealed the presence of a
large number of zoosporic tungi most of which is described in, the present paper. This
systematic study comprises seven uniflagellate, inoperculate genera,viz., Olpidium (5:3),
Rozella (1 : 0), Rhizophydium (18 : 14), Phlyctochytrium (2 : 2), Blyttiomyces (2 : 2),
Entophlyctis (5 : 4), Rhizoclosmatium (1 : 0) and twe unitlagellate, operculate genera,
C)hytridzum (1t : 6), Macrochytrium (1 : 0) and three biflagellate genera Olpidiopsis
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indicates the numter of species and that after the colon, the number of new species.
Excecpt for Rozella and Rhizoclosmatium all the genera revealed new species. Thus
Phlyciochytrium, Blyttiomyces, Myzocytium, Olpidiopsis have two each, Olpidium three,
Entophlyctis four, Chytridium six, Lagenidium nine and Rhizophydium fourteen.

Of special interest among the new species is the biflagellate Olpidiopsis decipiens
which is morphologically similar to uniflagellate Rhizophydium decipiens variously iden-
tified by different authors. Yet more important is Blyttiomyces spinosus sp. nov. in
which discharge pore appears in any part of the surface of the sporangium, as well as
the new discovery of the discharge ot zoospores in a globular mass, the latter process

that narrows down the distinction between Blyttiomyces and Phlyctochutrium.

INTRODUCTION

T
India had i
J. Butler, followed

tudy
its

a o
42 O

with Edwin

1 1907 with
H. P. Chaudhuri in

1931. The survey of the aquatic phycomy-
cetes of Lucknow and its neighbourhood by

¢
o]
<

mwhanma o1 e~ Naeinm ~Ff tha

PLIC 1UILI1CIld] SUCCESS, 1€ CollcCuvil UL uiv

fu[iO‘; nf Qll tha neichhanrine habitats nr,ved
O Ve W V OMUID LIV UL AL Lt hiah bl

g ved
to be most successful from two locations.
One from the road side ditches along the
Sultanpur Road, near the military farm
about 11 miles south east of Lucknow
University. The other from the tanks in
the garden of the Botany Department of the
Lucknow University, adjoining the myco-
logical laboratory. 'In the former the sub-
stratum in which the fungi were found, were
largely a species of Spirogyra (S. affinis),
Cladophora, Oedogonium and other green
algae. In the latter the substratum was

mostly a species of Closterium from hcalthy
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a number of unidentified animalcules.
Numerous species representing wide range
of genera and families belonging to the zoo-
sporic fungi were discovered and communi-
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cated to the Botany section of the Indian
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discoveries came to be well recognised by the
active workers in the field. Papers on a
few species were published, but the publica-
tion of the remaining ones is now in
progress.

The present work deals with the Chytri-
diomycetous genera belonging to the order
Chytridiales, besides a few which belong to
the order Lagenidiales. Based on the ultra-
structure of the planospore (zoospores) of a
limited number of selected- species  of
Chytridiomycetes, Karling (1977) has made
a thorough revision of Chytridiomycetous
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genera and proposed 4 orders of which
Chytridiales is one. A comparison of Kar-
ling’s. system with that of Sparrow shows
that the operculum character of the chytrid
to which Sparrow assigned a major taxo-
nomical value has been devalued. lhe
family Olpidiaceae remains unaltered, Phiy-
ctidiaceae is replaced by Rhizidiaceae, since
merely on the basis of rhizoid characters
Phlyctidium as a genus separate from
hazophydmm is-invalid. Rhizidiaceae com-
prises inoperculate genera Rhizophydium,
thlyctochytrium and Blyttiomyces of the
repudiated Phlyctidiaceae as well as the

hytridiu Macrochytrium of
the operculate family Chytridiaceae, but
under different subfamilies, Rhizidioideae
and Chytridioideae.

Karling’s classification based on the ultra-
structure of zoospores is not much different
from the classical system and it is not clear
to what extent it determines the position
assigned to the genera in the evolutionary
series. With the modification replacing the
nomenclature of Phlyctidiaceae by Rhizidia-
.ceae, for the identification of species, the
authors have followed the classification as
presented by Sparrow in his comprehensive
monograph on aquatic phycomycetes (1960).

The work presented here describes alto-
gether 62 zoosporic species of which 34
species belong to seven uniflagellate, inoper-
culate genera. These are Olpidium, Rozella,
Rhizophydium, Phlyctochytrium, Blyttiomy-
ces, Entophlyctis and Rhizoclosmatium ; 12
species belonging to two uniflagellate oper-
culate genera Chytridium and Macrochy-
trium, as well as 16 species belonging to
three biflagellate, zoosporic genera, namely
Olpidiopsis, Myzocytium and Lagenidium,
.belonging to the Lagenidiales.

"All the Olprdium species described here
ate parasities on animalcule excepting one
which is parasitic in an Entophlyctis species,
itself parasitic in a species of Closterium.
In Rozella one species is parasitic in a
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Blastocladia species, Rhizophydium repre-
sented by 18 species of which 14 are new.
The two new species of Phlyctochytrium are
additions to four species already discovered
from India by Karung (1966). Ot the two
species of Buysttomyces described for the first
tume trom lndia, B. spinosus sp. nov. reveal-
ed several important, interesting features
such as the presence of exit pore in different
posmons of the sporanglal surtace, the libe-
ration of zoospores in a globular mass not
observed earlier. The second character
narrows down the gap between Blytiiomyces
and Phlyctochytrmm, as anticipated by
Sparrow (1960). Th hlyctochytrium
as well as hazophydmm have been recently
reclassified as Spizellomyces by Barr on the
basis of the ultrastructure of the zoospores
as revealed in his cultural and ultrastruc-
tural studies. But as he specifically men-
tions, “it is strictly cultural classification and
does neither augment nor replace the earlier
and more classical system” (Barr, 1984).

Among the umﬂagellate operculate genera,
twe are represented, namely Chyiridium
with 11 species of which 6 are new and
Macrochytrium botrydioides var. minutum
var. nov. The biflagellate zoosporic fungi
are represented by 3 genera: Olpidiopsis,
Myzocytium and Lagenidium. Of the two
species of Olpidiopsis described, O. decipiens
parasitising in an Oedogonium species is of
particular taxonomic interest as almost an
identical fungus also parasitic in Oedo-
gonium and which has been differently
identified by different workers exhibits only
one flagellum as against biflagellate condi-
tion of the zoospores of the fungus under
discussion thus placing this fungus in the
genus Olpidiopsis in the order Lagenidiales.
The genus Myzocytium is one of the ear-
hiest fungus to be described by Chaudhuri
(1931) from India. Three species of this
genus were found of which 2 are new. The
genus Lagenidium is represented by 11
species of which g are new.
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The present work in classical systematics
of zoosporic fungi is a valuable addition to
our existing knowledge on the subject.

OLrIDIUM

The genus Olpidium is characterised by
efidobiotic, holocarpic, inoperculate sporali-
glum. The species described here were
found in the sediment collected from the
floor of a tank in the garden of the Botany
Department, Lucknow University. These
are mostly parasitic in the eggs of the
animalcules one infecting the adult of a
§peci<?s of rotifer, another is a parasite grow-
Ing 10 another phycomycete appearing as
a species of Entophlyctis which itself grows
in a Closterium sp. unlike other Olpidium
species described here where zoospore dis-
c_harge is through apical papilla in this para-
site the Zoospore discharge is by the deli-
quescence of vesicle that protrudes outside
by the rupturing of the host wall.

Olpidiem  gregarium (Nowak.) Schroeter,
Kryptogamenfl. Schlesien 3(1) : 182, 1885-
1889 :  Chytridium gregarium Nowa-
kowski, in Cohn, Beitrage Biol. Pflanzen
2 : 77, Pl 4, Fig. 2, 1876. (Fig. 1)*

'Thallus holocarpic, unicellular ; sporan-

glum endobiotic, occurring in a group of

four, filling the entire space of the egg, two
large, broadly ellipsoidal, 27.530p two
smaller pyriform, 22-28.5 X 14.5-15.5 small-
er size apparently due to compact condition
resulting from the limitation of space in the

2I0MmM INe mitation o1 space Il L6
°gg: discharge tube single, arising as a
papilla from each sporangium, 59 x 3.5-5-0p
plerces through the egg cell wall and pro-
trudes slightly beyond the -outside wall,
45p; papilla thin walled, tip convex;
rhizoidal structure absent ; contents of the
Sporangium filled with granular cytoplasm
gradually deveIOping into zoospores ; mature

* s .
Figure numbers in yarenthesis refer to the present
authors’ illustrations,

zoospores and their discharge not observed ;
resting spore not found.

Parasite in an egg of a rotifer, present in
the sediments collected from the floor of one
of the tanks in the garden of the Botany

wn

It
closely resembles Olpidium  gregarium
(Nowakowski) Schroeter in certain characters
such as the shape of the sporangium and the
short, stout discharge papilla protruding just
outside the egg-wall as described by Butler

(1907) and Karling (1954).
Butler in his detailed study has demon-

,,,,, P I, I DAY ot F USSR SRR, Sy
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this chytrid is determined by the availability

of space in the host cell,
tion of size is relative to the number deve-
loped ; single sporangium in an egg 6o x 40,
(ovoid), double 33-36u (spherical) and when
numerous 20-25y (spherical) 30x22pu (ellip-
soidal) ; (size calculated from the magnifica-
tions given for the figures, ds no size is given

in the text). '
Sporangia of Karling’s chytrid al
C

W
a wide ranoe annarently not connected with

the egg s?)acefly28-7o,,, (spherical), 15-32 xi
16-38u (ovoid), almost identical to those of
the original chytrid of Nowakowski 30-j0p
(spherical), 18-30x17-32u (ovoid). In~ the
present chytrid no spherical sporangia was
observed ; the ellipsoidal ‘ones were larger,
27.5-33 %2024y, the smaller pyriform’™ 22-
28.5 % 14-16p.  Zoospore discharge in' a mass
at the orifice of the papilla and faintly
striated spherical or ellipsoidal resting §pores,
as described by Butler, were not observed.
Besides O. gregarium there is no other roti-
fer infesting species of Olpidium’ comparable
to the present chytrid which has, therefore,
been identified as Olpidium  gregarium
(Nowakowski) Schroeter. This chytrid from
India was first reported by JTohn {1956). But
the first published description of 0. grega-
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pam camp, Tamil Nadu, India is by Karling
(1964). The Olpidium gregarium described
by Butler (19o7), though published from
Pusa, India, was collected from the soil of
Black Forest, near Freiburg, Germany, and
hence not an Indian species.

Olpidium longum sp. nov. (Figs. 2-4).

Sporangiis endobioticis, uno vel doubus,
positis liberis, haud complementibus cellulas
hospitis, subglobosis, 17-25,4 diam., ovalibus
ol allinenldaic 284 ngis et
latis ; raro extramatricis tum minoribus
17X 15y, pariete tenui, laevi, incolorato,
papilla efferenti una, apicali, tubulari, pro-
trudenti extus parietem hospitis, omnino
15-30x 3.5-5 longa, parte protrudenti 4.5-
15p longa, ubi extramatricali parte protru-
denti ca 94 longa, apicali, convexa tenui;
zoosporis et sporis dormientibus aondum
observatis.

Thallus holocarpic, unicellular ; sporan-
gium endobiotic, occurring singly or in
group of two, filling only a part, never the
entire, egg space, lying loosely free in the
cell contents, sometimes extramatrical in the
empty space between the retracted cell con-
tents and the egg wall, spherical, 1725 4 in
diameter, ovold or ellipsoidal, 25-28 4 long
and 1921 broad, when -extramatrical
smaller, 17x154, wall thin, colourless,
smooth, contents dense, granular, eventually
developing into Zoospores ; discharge tube
single, arises from the apical end of the
sporangium, pierces through and protrud°s
beyond the wall outside, tubular, the size
related to the distance between the base of

Avakieia vade LIStV e 43 A% el

the tube and the egg wall; the entire tubse
15-30 X 3.5-5.0p protruding portion 4.5-1¢ g4
in length, in extramatrical ones the tube
length is 10124, protruding portion gp
long, apical and convex, thin; rhizoidal
structure absent ; zoospores, their maturation
and liberation not observed ; resting spore
not found.

[Vol. 30
. | S
certain animalcules present in the sediments
collected from the bottom of a tank in the
garden of the Botany Department Lucknow
University, ~which contained numerous
Closteria with old and degenerating thalli
of Ancylistes, filaments of Spirogyra in
various stages of disintegration and other

vegetable debris.

The chytrid with its spherical or ellipsoi-
dal sporangium, long tubular discharge tube,
and total absence of rhizoids resembles

dlales) and Pythwlla vemalzs Couch (Sapro-

legniales). But as zoospores were not
observed in the present chytrid, the criterion
for classification employed was the host
character, which is significantly different in
each case. Thus the members of Olpidiop-
sis are known to be parasitic in the hyphae
of phycomvcetes and fresh water and marine
algae ; Pythiella vernalis is parasitic in the
hyphae of Pythium as well as the filaments
ot Cladophora. It 1s only some species of
the genus Olpidium that have been found
to be parasitising the eggs and adults of roti
fers and other animalcules. The chytrid
described here has thus been diagnosed as
belonging to the genus Olpidium.

1he specific 1dentification has also been
based on sporangial character, the nature
and size of the discharge tube, even though
in modern classification of Olpidium these
are considered to be of little taxonomic
value. For example, the three known spe-
cies of Oilprawum, O. gregarnum, O. granu-
latum and O. rotiferum are all distinguished
by the nature of the flagellum and globule
in the zoospore. Nevertheless, all these
members distinguished by zoospore charac-
ters also exhibit distinguishing morphologi-
cal characters. The morphology based
classification resorted to here may find con-
firmation in the difference in some or other
zoospore character on further investigation
of the species,
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Morphologically, the sporangia of the
present species are spherical (1725, dxam)
or ellipsoidal (25-28 x 19-21 ), looscly free in
tha ~all
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with single apical discharge tube
long x 3.5-5. Op broad, dlfferlng from all other
known specxes of Olpidium parasitic in the
rotifer eggs in all these characters. The
chytrid is, therefore, identified as a new

species.
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extends 5u beyond the host wall without
basal bulge ; papilla tip dissolves to form a
wide pore, 3.5 u diam through which zoos-
pores are hberated; rhizoids
pores not observed ; s_ing spore unknown.

Parasitic in the egg of a rotifer of unknown
identity, present in the sediments collected
from the bottom of a tank in the garden of
the Botany Department, Lucknow Univer-
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Holotype deposited at the HCIO, Division
of Mycology and Planitpathology, IARI, New
Delhi, 110 o12. HCIO No. 37088.

Olpidium incognitum <p. nov. (Figs 5-6).
Spora’lwum endobioticum, posuum libe-

As in O. longum, in this species too, zoo-
spores have not been observed. But the
overall sporangial physiognomy and the
nature of host indicate that the chytrid be-
longs to the genus Olpidium. 1In specific
characters the species does not conform to

rum intus cellu'is hospms smgulare anguste
y;u.uxnuc, Sox20pu pane[s tenui mcv'l, in-
colorato; papilla efferens una, apicalis,
conica, robusta, protuberatio basalis conspi-

cua pariete parum incrassato QX538 p

pro‘rud°ns extus. ca 7 ,;, raro in uno ovo

[es
=]
s
(1]

-1

-3
[
-t
(et @
D
—$

3
oo
2
V]
2 3
w

tis et contentum celluli retractum, papllla
efferens 8x3.54, tubularis, sine protubera-
tions basali, zoosporae et sporae dormientes
nondum observatae.

Thallus holocarpic, unicellular ; sporan-
gium endobiotic, single in the egg of rotifer,
lylng free in the contents of the « egg, occupy-’
ing the middle of the space ; narrowly pyri-
form, 5o x 20, wall thin, smooth, colourless,
contents of sporangium filled with refractive
granules ; papilla at the apical end of the
SPOI‘anglum prominent, single, conical or
tubular, stout, shghtly thicker wall, g x3.5-
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pierces through the wall of the egg, pro-
truding qutside, extending about 7 p beyond
the host wall; another individual shows a

second sporanglum smaller dCVdOng
the space be I\A#----A

its retracted cell en
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itents, laterally plac ed
ellivsoidal, 1, x8y, with relatively large
papilla, 8x 3.5, which plerces through and
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any known Species of Olpzdz'um parasitic in
.lllblc are distinct (IIIICTCIICCS
in the shape and size of the sporangium and
in the shape of the papilla.

The host egg cell contains only one large

onrangrlum Along w1th it a second sporan-

whlrh rhﬂ"e ed in size, heing onlv r hiv a

quarter of the normal sporangzum and with-
out a basal bulge. It is not unlikely that
the second fungus is altogether a different
one. Alternatively it may only be a dimu-
nitive form of Olpidium incognitum due to
its extramatrical development at the upper
half of the egg o

Holotype deposited at the HCIO, Division
of Mycology and Plantpathology, IARI, New
Delhi, 110012. HCIO No. 37089.

Olpidium pseudoeuglenae sp. nov. (Fig. 7).
bporangns endobioticis, smgulanbus ex-

.
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liberis in cellulis uuapxus in
dimidio superiore, sphaericis, 3-4p diam.,
parlete hyalino, laevi, et basali concavo ;
pariete parallelo, concavo, cellulae hospitis
contentum limitenti ; sporangus vesxculo for-

menn T

nirisie or
centr ICiS, LU

extus, continuis ab 1sthrnls, subsPhaenms,
pariete tenui, incolorato ; zoosporis prodien-
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tibus intus sporangium et emissis in vesiculo sporis et sporis dormientibus nondum
per isthmum, ante effusum exteriorem ; zoo- observatis.
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Figs. 1-12 : Legend at the end of the artide
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Thallus holocarpic, unicellular ; sporan-
gium endobiotic, occurring singly, -lying
eccentrically and loosely in the host cell at
i houlaer regron between the retracted ce
contents and nost wall, spherical,

diameter, hyaline, smooth, basal wall con-
cave, parallel concave wall delimits the cell

tion in the vesicle. The discharge of zoos-
pores is 1n one instalment. Lhe vesicle
receives the zoospores from the sporangium

tormed by tne dissolution ot the aplcal wall.

This cnaracteristic alone, the non-torma-
tion of the zoospores’ in the vesicle of the

contents of the host : vesicle formed by the
sporangium ruptures the upper surface of
host wall, protrudes out, extramatrical, sub-
spherical, thin walled, hyaline, equal or
sngh_tly smaller than the spbrangium‘in size,
continuous with the sporangium by an is-
thmus, remnant of apical zoospore cyst per-
sists at one end : rhizoid totally absent ;
zoospores formed only inside the sporangium
and not in the vesicle as well, their mode of

¢ OOSPDOTES 10

Parasitic in an undetermined species of
chytrid itself inhabiting a Closterium sp.
collected from the sediments at the bottom

of 2 tanlz in tha cardan nf Rarano Nanart.
Va W LREin 1ii LLIC alUucCll UL uut,au.)' Ubtl“&l-

ment, Lucknow University, Lucknow.

The chytrid parasite closely resembles
Olpidium euglenae Dangeard, parasitic in a
holozoic Euglena sp. but differs from it in
some essential details. In O. euglenae
vesicle is as large or larger than the sporan-
gium and what is most characteristic feature
of the chytrid is that the zoospores are form-
ed in the sporangium as well as in the ex-
tramatrical vesicle. The discharge of zoos-
pore is in two instalments, the first from the
vesicle by the dissolution of the apical wall
and second from the extrusion of the sporan-
gial zoospores into the wvesicle which are
then discharged out. In the present
chytrid on the other hand the vesicle is

equal or smaller, sometimes retains small

Sco‘m‘ﬁhﬁ Of wall csen~lod ¢~ 3+e arirfaca Xllhil‘h
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appears as remnant of apical zoospore cyst
on host sporangium. The zoospores here
are formed in the sporangium only as evi-
dent from the zoospore initials present in it.
There is no indication of zoospore forma-

observed ; resting spore not found.

present chytrid can well distinguish it from
otherwise similar and the closest species
Olprdium euglenae Dangeard. Besides, the
host of this parasite appears to be an undeter-
mined species of chytrid an aquatic phyco-
mycete, whereas Euglena sp. the host of
Dangeard’s Olpidium is a holophytic alga.
Only two other aquatic phycomycetes,
Allomyces (resting spores) and Rhizophlyctis
(thallus, sporangium, resting spores) are

.
~ o - () H0 () 11l o N
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and O. rhizophlyctidis respectively.

Holotype deposited at the HCIO, Division
of Mycology and Plantpathology, IARI, New
Delhi, 110012. HCIO No. 37090.

Olpidium rotiferum Karling, Lloydia g : 6,

1946. (Figs. 8-12).

Sporangium endobiotic, holocarpic, with-
out rhizoid, not entirely filling the host cell,
inoperculate, predominantly pyriform, 1o-
26 x 9-15u , the largest observed 26 x 154 or
spherical 7-18 » in diameter, smooth walled ;
discharge tube single of variable length,
2.5u wide emerging outside by piercing
through the host cell wall at any point;
zoospore discharge through the pore formed
at the apical end by dissolution of the apical
end ; zoospores not observed ; resting spore
thick walled spherical, 7-10p in diameter,
faintly brown, lying loosely in the sporan-
gium without vesicle; germination not
observed.

Parasitic in the adult

SAdatan  dii ALV GAviuse -~

the sediments collected from
tank in the garden of the Botany Depart-
ment, Lucknow University.

Three species of Olpidium, namely O.
gregarium, O. granulatum and O, rotiferum
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are known to occur in the eggs and adults
nf the rnrerre h ce

longum and O. incognitum both parasitic in
the eggs of the rotiters have been added by
the autnors. The present paper describes an-
other species Olprdium rotiferum, parasitic
in the adults of rotifer, a species already
described for the first time by Karling from
Brazilian soil. (Karling 1946).

Olpidium rotiferum Karling is character-
ised by the presence of predominantly pyri-
form sporangia which measure, 12-404 x 20-
70u, and sphencal ones measure 1 5-30 p in

. P |
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Two new eppmpe (@)

diameter ;
by Karling in rotiter eggs and adults from
soil of Kotah, Rajasthan. (Karling 1966),
but the sporangia were somewhat smaller
pyriform ones measuring, 10-35u %1438
and spherical ones 12-32u in diameter. Here

varal nvnid enaranoia fall

tno. thara wora oa
Lials VvVvyvyuviu Urv‘ ﬂjl&lu LQALAT

too, there were sev
ing within the range. Resting spore in the
two are somewhat different in colour.

The Olpidium species under discussion,
although almost identical in shape, of the
sporangium is smaller than those of the type

cr\nl\:nn nnt‘
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example, pyriform sporangia are g-15u X 10-
26y and spherical ones are 7-18, in dia-
meter. The resting spores too, in Brazilian
and Kotah species are 12-15 and 8-16
respectively ; in the present species how-

f"\Aoo avra alla
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nanrer ta +hoce from Karah Fcr

diametar
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ever, 710 p
In Brazilian and Kotah species the resting
spores have been found loosely in a vesicle,
which has not been observed in the present
one. These differences notwithstanding, the

present Olpidium species has been identified

as 2 memher of Olbhidium rotiferiim Karline
AN 8 AlAN ARV UL VV‘IVW'W"U 1 "'l”‘" wrry pwaQai l“lé-
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A species of Blastocladia trapped by bait-
ed fruits, when investigated showed the pre-

sence of sporangia very heavily infected
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with Chytrids Phlyctidium, Rhizophydium
as well as Rozella described here as Kozella

L QRO AWV ATIF uLUviLVIA adviv &Y | S A L

blastocladwe (Minden) Sparrow.

Rozella blasiocladiae (Minden) Sparrow
Pleopidium blastocladiae Minden. Krypto-
gamenfl. Mark Brandenburg 5 : 253. 1911

(19135). (Fig. 13).
oporangium assuming the shape of the
hypertropnied, club-shaped host, 28, broad
wnere widest gt the muiddle ; zoospores and
their mode of discharge not observed ; rest-
mg spore mtramamcal embedded at the
a1l . -
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spines, 1op 1n di amete ; germination not
observed.

Parasitic in the sporangium of Blastocladia
sp. collected from the baited fruit of Pyrus
in one of the tanks in the garden of the

Raotany Nanartment nf +ha T ucknow Tl
uul.,uxA] uvtjuxl-lu.\. Al UL LT LU LU VillVL

sity, Lucknow.

The resting spore of the present chytrid
was found embedded at the apical end of the
sporangium of Blastocladia sp. It is charac-
terised as spherical, brown, thick walled,
covered external
characters the resting spore is identical to
the spherical, spinous, brownish resting
spore of Rhizophydium blastocladianum. sp.
nov., described elsewhere, with which the
present fungus was found 1nt1mately asso-
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points of distinction. The restmg spore in
the present species is devoid of adhered male
thallus, in contradistinction to the sexually
formed resting spore with conspicuous
adnate, male thallus in Rhizophydium
blastocladianum. A sexual mode of forma-
tion of resting spore is not unknown in the
nearly related species of the group. It is
found in Rhizophydium traversum (Braun)
Rabenhorst. The other character that dis-
tinguishes the two, however, lies in the intra-
matrical resting spore ,.....1_-,1 e
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of the host sporangium in the present species
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as opposed to the extramatrical, scattere

resting spores in R. blastocladianum.
Taking these characters into consideration,

the chytrid is identified

Hramiio Dng-:ﬂ”n “nvnn:f:n
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of Blastocladia sp- A ¢

- &
~
8
.60
Ex
=

was ¢ genus

Sparrow in 1938 as R. blastocladiae.
comparison of the two species show that the
chafacters are practiczflly identical. The
resting Spore 1n K. blastocladiae 1s spherical,

}'“‘an_ thick wallad
~a vy SSy Taaasoan vvull\—u,

trangfarrad +n +L
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the exospore densely
covered with tenuous spines, the size of the

resting spore is unknown and it is embedded

at the tip region of the host sporangium.
TLA - . S - o am o _ L™ . . o~ .
ilc pieseiit chytrid 1s thus identined as
R_Ozel[_ blv,c_tnp adige (Mindan)l Snarrow
T i Al e d el dud ¥ \Lv;u.xu\,lx’ Ur“ll\-’"
RH1zopuYDIUM-I
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Chytridiales as given in his monograph

placed the genera Phlyctidium and Rhizo-
phydium in the family Phlyctidiaceae
“which correspond roughly to the family
‘Rhizidiaceae’ (excluding Rhizidium and
its close allies) of most monographers”.
Spartow (1973) retained the classification in
his article in the treatise FUNGI. Karling
(1977) however, in his comparatively recent
Iconograph, has maintained his earlier
view that the nomenclature Phlyctidium is
illegitimate and transferred its members to
the genus Rhizophydium and replaced the
family Phlyctidiaccae of Sparrow by Rhizi-
diaceae.

The validity of the genus Phlyctidium has
long been controversial. Originally described
bY Braun (1856) as a subgenus of Chytri-
dium it was raised to the status of a genus
by Rabenhorst (1868). Tts generic status
was recognised by Serbinow (1go7) and by
Minden (1915) but not by Schroeter (1885)

2

9

nor by Scherffel (1g26) who held the view
that the criterion employed, the unbranched
condition of the rhizoid to distinguish
Phlyctidium from Rhizophydium was not of
iew shared by Sparrow
and Karling (Whiffen 1942). In his mono-
graph however, Sparrow (1960, p. 210) retain-
ed the genus Phlyctidium assigning an utili-

tarian reason combined with certain speciﬁc

. .
charartare of tha rhirzaide far thic treatment
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Regarding the legitimacy of the nomen-
clature Phlyctidium, the observations of
Sparrow (1960, p. 211) are stated below :
“Karling (1939)'suggested the suppression of
Phlyctidium because of its

.
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name
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use by Wallroth (1833) for a genus of Asco-
mycetes and the substitution of a new name
Tylochytrium. All species of Wallroth’s
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status among the Ascomycetes. In view of
this, as well as the long-and well established

use of the name for certain chytridiaceous
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Phlyctidium possesses no

fungi,
norSen conservandum, a course now evident-
ly concurred in by Karling (1946)”. Karling
(1977) evidently resiled from this position
and in his Iconographia maintained that the
nomenclature Phlyctidium is illegitimate,

The present authors following Sparrow’s
classification, as for the entire work, original-
ly identified certain species of chytridiaceous
fungi as Phlyctidium, which recognising the
tenuousness of the criterion employed by
Sparrow, besides the non-recognition of the
genus by many leading specialists in the
field, have now been named Rhizophydium
but treated as a separate group in which the
rhizoidal system is specialised haustorium,
the distinguishing character of Sparrow’s
Phlyctidium.

In this section, have been described such
species of Rhizophydium in which the rhiz-
oidal system is filamentous, delicate, and
branched. There are seven species of which
four are parasitic on algae and three species
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parasitic on Blastocladia an aquatic which are either without rhizoid or with
Phycomycete. richly branched rhizoid.
In the present fungus the sporangial

Rabenhorst Kryptogamenfl, 1(4) : 95. those of the type species. The discharge
1892. papilla is a large one as evidenced by the
Rhizidium sphaerocarpum Zopf, Nova 104 wide apical pore of the urceolate spor-

Acta Acad. (Leop. Carol, 47 : 202, 1884). angium from which zoospores have been dis-
(Fig. 14). charged. Rhizoids, however, are more well

developed, but not extensively branched.
Formed at the axial end of the sporangial
base, these are double-contoured at the
proximal part, unbranched for a long length,
gradually tapering into a filament from
which two or three filamentous branches
arise as these near the zygospore. In some

again rhizoids arising as filaments (not
rj_nnhle.rnnrmlrpd\ from several basal noints

are unbranched or sparingly branched at the
distal end. What appears as resting spore
of the fungus at an early stage of formation,
is perhaps represented by a globular mass of
cell contents retracted from the sporangial

L:n]} u:’.\"pr‘ ol\nnf 20 1 in
Llll CALAN fb

Sporangium epiendobiotic, resting on host
wall or partially inside the cell, sessile, single
or double walled, inner wall thicker, smooth,
inoperculate, spherical, 1220, in diameter,
or subspherical 304 lonpry»znr.,, wide, urceo-
late when empty, 204 in diam., wide apical
pore 10y in diameter ; rhizoid wholly endo-
biotic, arise usually from the axial point or
trom more than one point at the basal end
of the sporangium, stout, thicker, mostly

double-contoured at the base and nrnvlmn‘
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end, gradually tapering, branches arise at the
distal end, 2-3 in number, delicate, tapering,
penetrate into zygospore or ramify into cell
matrix ; cell contents granular; discharge
takes place from the apical pore of the spor-
angium which then assume urceolate shape ;
zoospores and their mode of discharge not
observed ; resting spore in its formative stage

lying loosely in the sporangium.

wall diameter
lying loosely free in the sporangium and not
the entire sporangium transformed into a
resting spore. The fungus has been identi-
fied as Rhizophydium sphaerocarpum (Zopf)
Fischer. Karling (1964) described the species
o ) growing on dead pollen of Pinus sylvestris,
Parasitic on the zygospore of a Spirogyra ¢ “piackish  soil, Mandapam  camp.

sp., collected from a ditch_ by the side Oﬁ (Tamil Nadu). This is the second record
Sultanpur Road about 11 miles south east ot ¢ . species from India.

Lucknow University.
In generic characters the fungus conforms Rhizophydium mammillatum (Braun) Fis-
to the genus Rhizophydium. In specific  cher Rabenhorst. Kryptogamenfl, 1(4) :

characters it conforms to the species Rhizo-  g3. 1892 (sensu Dangeard, Le Botaniste, 2
phyvdium sphaerocarpum (Zopf) Fischer, in 242, 18gog1. Syn. Chytridium mammi.
which the sporangia are subspherical, ovoid,  latum Braun Monatsber. Berlin Acad.

urceolate, 20u highx 18, in diameter, the 1855 :  381; Abhandl. Berlin Akad,
protruding papilla 4-7x in diameter, endo- 1855 : 32, 9-12, 1856. (Fig. 15A).

biotic rhizoids genérally unbranched. Spar-  Thallus epi-and endobiotic, monocentric,
row (1g60) has placed in Rhizophydium eucarpic ; sporangium extramatrical, sessile,
chhaemmrm:m those species which have smooth walled, thin; colourness, bmadlv

aLaargie?rs 12030 Spelits 131832 wu, DI0a

ovo1d, Sphencal or urceolate sporangium and pyriform or ovoid or citriform, 10-13 4 high
large dischdrge papilla eéxcluding those x7-10p in diameter, growing single on the
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cospore ; papilla apical, elongated, 344
high x 1.5-2.0 . wide, inoperculate ; apophysis

A1 . o a ey emcdee 3 i e e e R i
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larger can be placed with this species.
Nevertheless combined with the fact that in

absent ; penetration hypha at the base of
the sporangium endobiotic, small, extended
into the cospore ; rhizoidal system originates
from the distal end of the penetration
.hypha, tenuous, sparingly branched, ramify-
Ing inside the cospore faintly discernible ;
dehiscence of the papilla not observed, dehi-
sced sporangium indicates discharge of zoo-
spores through the orifice formed by the
dissolution of the tip of the papilla ; zoo-
spore and resting spore not observed.

1 ospore of a species 0
Oedogonium, collected from a ditch by the
side of Sultanpur Road, 11 miles south of
Lucknow University.

The chytrid in generic characters conforms

to the genus Rhizophydium. In its specific
characters such as ovoid or

aMANATrInNn

.-
rMtrifnrm -
UL R

gium  with pronounced apical, upright,
tczrmmally Placed papilla, persistent sporan-
glal wall after zoospore discharge, and in its
infestation of filamentous green alga, the
chytrid resembles Rhizophydium mammil-
latum. (Zopf) Fischer as well as Rhizophy-
dium minutum Atkinson. It is in the size
of the sporangium of rhizoidal characters of
One species or other that difference exists.
In R. minutum the sporangia are small,
5'.641. in diameter and slender rhizoids arise
directly from the sporangial base whereas in
R. mammillatum sporangia are much larger

10-121 %X 10-22, ;; rhiani
3 022 i
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1111LLVIUN aAllidl 1iviil

and slen.
der.main axis. In the present fungus spor-
angia (10-12x7-10y) are double in size of
those of R. minutum while conforming to
the. smallest among the sporangia of the
tYPlcal species of R. mammillatum. The
rh.lz'oids are delicate and sparsely branched
arising from a penetration hypha at the basal
—= O the sporangium, agreeing in this res-
pect with the rhizoids of R. mammillatum.

Notably in shape the sporangia of the
fungus under discussion is very similar to

those of R minutum, and though much

R. minutum rhizoids arise directly from the
base and in the present fungus rhizoids arise
from a main axis, which is characteristic of
the rhizoids of the typical R. mammullatum,
primacy is given to the latter character and
the fungus is identified as Rhizophydium
mammillatum (Zopf) Fischer.

Rhizophydium constantineani Saccardo, Sylloge
fungorum, 17 : §12. 1905. Rhizophydium
vaucherige Constantineani, Rev. Gen. Bot.,
13 : 380, 1g01. ig. 15B).

Thallus epi-and endobiotic, monocentric,
sucarpic ; sporangium formed by the expan-
sion of the zoospore resting on the host cell
wall, develops either singly or in groups in
the host cell wall, epibiotic, sessile, spherical,
1 +thin

Il")]]ﬂf]
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smooth, colourless ; papilla absent; cell
contents with many refractive granules;
rhizoid originates as infection hypha of rest-
ing zoospore or directly from a sporangial
basal axis singly or as two diverging fila-
ments, scarce delicate, sparsely branched at
the distal end, ramifying into the cell mat-
rix, or absent ; zoospores and their mode of
discharge not observed ; resting spore not
found.

Parasitic on a species of Closterium collec-
ted from one of the tanks in the garden of
the Botany Department, Lucknow Univer-
sity, Lucknow,

The epibiotic sporangium with nonapo-
physate, endobiotic, filamentous rhizoids
characterised the tungus, thus placing it in
the genus Rhizophydium. In specific
Fharacters the fungus appears to be almost
identical to the Rhizophydium constants-
neani Saccardo. In both, the sporangium is
sessile, spherical or subspherical, wall thin,
smooth, hyaline, typically small, 6-8 , in dia-
meter in Rhizophydium constantineani
against 6.5-11u of the present species. The
rhizoids are delicate consisting of a few short

emall 6'55}}’.‘; in 12M Pt er
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branches which arise from the main axis.
In some sporangia rhizoid is totally absent.
A further comparison with R. constgntineani

[Vol. 30

In specific characters the species exhibits
obovate or obpyriform sporangium  with
small basal papillar extremity formed by the

1s not feasible as in the present case zoospores
have not been observed nor their mode of

Il k N reo
aiscnar g,

The typical R. constantineani is parasitic
on Vaucheria. It has also been reported on
Oedogonium, as well as on Cosmarium a
desmid (Richards 1956). The present species
is parasitic on Closterium sp. also a desmid.

llllb Pdll.ldlly AllUWll ftiusua 18 xdcuuﬁcd as
Rhizophydium constantineani Saccardo.

Rhizophydium collapsum Karling, Sydowia,

17 ; 285289, 1964. (Fig. 15C)

Thallus epi-and endobiotic, monocentric,
eucarpic, growmg smgly, several in a series
on the host; sporangxum inoperculate,
sessile, broadly obovate, obpyriform, subbasal
constriction forming a small, terminal papilla
continuous with the main body, 18-22 y high
x 1520 wide, wall thin, hyaline, smooth
without any prominence, cell contents
granular with several refractive globules :
rhizoid of restricted length, filamentous,
arises from uniaxial point of the basal
papilla, divergent, sparsely branched at the
distal end ; branches delicate ; zoospores and
their mode of discharge not observed ; rest-
ing spore not found.

On Closterium sp. collected from one of
the tanks in the garden of the Botany
Department, Lucknow University.

This fungus is identified only from the epi-
biotic sporangium and endobiotic rhizoid
arising directly from the sporangial base, the
generic character of Rhizophydium. The
absence of apophys1s d1st1ngu1shes it from
Phlyctochytrium. Normally apophysate or
inapophysate character poses no identifica-
tion problem except in border line species or
when substratum condition induces varia-

tions involving apophysis creating uncer-
tainity whether the species belong to the

genus Rhizophydium or Phlyctochytrium.

constriction of sub-basal end. It is from this
that rhizoids arise as a minute axis which

AI‘VAI‘{\‘FG ‘\"\f{\ f‘lY{\ E"\QVQF]‘Y }\fﬂ“(‘]’\ﬁf‘ Qf"ﬂ“ﬂq
ApALY 28393

of limited length. Rhizoids appear to be
lacking in some sporangia, in some these may
be obscured by dense cell contents. The
sporangial surface is smooth without any
prominence to indicate the presence of even

+ha Srant acharoe
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which as in R. collapsum is known to appear
immediately prior to zoospore discharge.
The species of Rhizophydium answering
description of the present fungus and closest
to it, appears to be R. collapsum Karling
which is characterised b Dy the extramatrical,
sessile, hyalme and smooth sporanglum
The basal portion of the sporangial wall is
slightly thickened, exit papllla lacklng The
rhizoid is intramatrical, finely branched at
the base; the main axis narrow (Karling
1964, p. 289). The present fungus fully con-
forms to the features of R. collapsum in all
these respects. The sporangia too, are al-
most identical in size. The broadly obpyri-
form sporangia of R. collapsum are 14-16p x
1220y in diameter and those of the present
fungus are 1822y highx 15204 in dia-
meter. The constricted basal end is also
evident in R. collapsum. The free floating,
broadly obpyriform, sporangium of R. collap-
sum as illustrated by Karling (1964, p. 289
fig. 4) appears to be more or less identical to
the illustration of the present fungus. Only
in this case sporangia are no longer free float-
ing, but have settled down on the host Clos-
terium sp. and some are without rhizoid as
in the figure in Karling’s as mentioned above,
and others have developed two divergent
strands of rhizoids with sparse delicate
branches at the distal end. The zoospores
and their mode of dmcharge have not heen

mAra A
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observed in the present fungus nor the
evanescence of the wall of the discharged



sporangium. Nevertheless the two seem to
be identical in structural configuration and
other characters.

In consideration of the above the present
ch);trid has been identified as Rhizophydium
collapsum Karling. Karling, however, found
R. collapsum growing saprophytically in
dead pinus pollen in Mandapam camp
(Tamil Nadu) whereas the present fungus is
found in a species of Closterium. The

Rhizophydium
(Fig. 16).

. Thallus monocentricus, gregarius, hospes

mfectus cum SPQIangia NnNuIMerNea NAMNINN 1N

i numerosa, omnino in
§upcrﬁc1e, sporangium epibioticum, sessile,
anRerculatum, hyalinum, gracile, pariete
laevi, late vel anguste pyriforme, 16-38
altumx9'22p latum, apice rotundatum, con-
VeXum ; zoosporae emissae per porum angus-

blastocladianum nov.

sp.

tum vel latum, porus s-10, latus, formatus
extremi apicalis deliquescenti ; zoosporae et
lllefrum modus emissi non observatae ; spora
quiescens epibiotica, sparsa, extramatrica,
par}etibus duobus, paries exterior spinosus,
paries interior gracilis, atro-brunneus, sphae-
Ticus, 1012y diam., contentum granulatum,
sexualiter formatum, thallus parvus (mascu-
lus) laevis, hyalinus, sphaericus, parietibus
duobus, 2.5-4 4 in diametro thallum majorem
(foemineum) affixus, post fecundationem
Spﬁ.fa quiescens exoriens ; germinatio sporae
quiescentis non visa.

Thallus monocentric, gregarious, host in-
fected with numerous sporangia all over the
s.urface, hypertrophied; sporangium epibio-
tic,  sessile, inopercu'late, hyaline, thin,
smooth walled, shape variable, broadly or
narrowly pyriform, 16-38 4 high xg-22p wide,
apex rounded, convex, wall rigid, shape re-
mains unchanged when empty ; endobiotic
system absent ; zoospore initials formed by
the cleavage of densge spnranoinl contents

152 3 5. 1 g R 29 3~ Lo T Ll ll 5

having refractiye granules filling it complete-

ly, maturity takes place inside the sporan-
gium ; discharge ot zoospores through pore,
narrow or broad, formed by the deliques-
cence of apical end, s-10p wide ; liberated
zoospores and their mode of discharge not
observed ; resting spore epibiotic, scattered,

extramatrical double walled, outer wall
spinous, and inner wall thin, dark brown,
spherical, 10124 in diameter, contents
granular, formed sexually, a small thallus
(male) double walled, smooth, hyaline,
ly attached to a larger thallus (female) or
makes contact with it by means of a short
germ tube, fertilisation takes place, eventual-
ly giving rise to the resting spore, to which

.
thoe amnty caca af the male fha"ne remaing
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adnate ; germination of resting spore mot
observed.

Parasitic on Blastocladia sp. developing
saprophytically on baited apple fruit in

tanks in the garden of the Rmany Depart-

............. 4rQen oOr ine notdail pal

ment, Lucknow University, Lucknow.

The present chytrid is characterised by
sporangium totally devoid of endobiotic
system such as haustorium or rhizoid. If at
all present these could not be detected in
any of the large number of sporangia grega-
riously resting on the host wall. The total
lack of vegetative system is the characteristic
of the holocarpic family of Olpidiaceae. But
whereas the members of Olpidiaceae, with-
out exception, are endobiotic it is wholly
epibiotic on the present chytrid.

The species is placed among those of
Rhizophydium in which sporangium is pyri-
form, discharge pore apical, the sporangial
wall after zoospore discharge is persistent.
The Rhizophydium species belonging to
this category are R. zoophthora (Dang.)
Fischer, parasiticin the adults and eggs of
rotifers, and R. eudorinae Hood, R. brauni
(Dang.) Fischer, and R. simplex (Dang.)
Fischer, all parasitic in algae, developing in
the gelatinous sheath of regnerrive]y Eudo-

11 siitada S Caaviavia L LAVES

rina, Apiocystis and Pandorina, all Volvo-
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cales, as well as Crypiomonas. Each of
these species possesses delicate, unbranched
rhizoids, and resting spore when present is
asexually formed. [he prescnt species  of
Rhizophydium, however, is parasitic on
Blastocladia sp., a saprophytic aquatic phyco-
mycete. Only two more genera of rhyco-
mycetes, Pythium and Choenophora are also
known to be parasitised by Rmzophydmm

The Rhizophydium species described here
does not contorm to any of those mentioned
above. Its epibiotic sporangia rest on the
host wall, form no rhizoid, resting spores
covered with spines, are formed sexually, by
the fertilisation of large female thallus by a
small male thallus. The empty male cyst
remains adnate to the resting spore. The
sexually formed resting spores are not un-
common in the genus Rhizophydiym. It has
been recorded in about ten species of Rhizo-
phydium parasitic mostly on Planktonic
algae by Canter (1950) such as R. planktoni
cum, R. sphaerocystidis, R. difficile etc. and
in two species R. goniosporum, R. granulos-
porum, both parasitic in Tribonema bomby-
cina an alga by Scherffel.

The present species of Rhizophydium
differs entirely from all the species so far
NLIUWILL,

Holotype de eposited at
of Mycology and Plant Pathologv, TARI.
New Delhi, 110012. HCIO No. 37135.

et

e HCIO, Division

Rilizopnyalum rhizinum sp. nov. (Fig.
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1
ium epibioticum, sessile inoper

ng 3 tcum,
tum, ?ate pyrnforme 22y ahum X 12 p
latum, extremum distalem constrictum,
collum formans; collum 5-7, altumx4.5-
5p latum, paries tenuis, laevis, hyalinus;
rhizoidea, ubi praesentia, orientiae superficie
basali sporangii epunctibus duobus, separatis,
abaxialibus, gracilis, delicata, hyalina, era-
mosa, raro nulla; zoospora emissa per
porum apicalem, magnum, 4.5-7 g latum
porus formatus extremi apicalis deliques-

centi ; zoosporae et illarum modus emissi
non observatae; sporangium vacuum partia-
liter collapsum ; spora quiescens non obser-
vata.

Thallus epiendobiotic, monocentric; spor-
angium  epibiotic, sessile, inoperculare,
broadly pyriform, 22, highx 12, broad,
distal end constricted, forming a neck,
5-7p highx4.5-54 wide, wall thin, smooth,
hyaline ; rhizoids when present arise direct-
ly from the basal surface of the sporangium,
from two separate, abaxial points, thin, deli-
cate, hyaline, unbranched, rarely absent;
zoospore discharge through large apical
pore, as wide as the neck is high, 4.5-74,
formed by the deliquescence of apical end,
zoospores and their mode of discharge not
observed ; empty sporangium collapse parti-
ally ; resting spore not observed.

Parasitic on sporangium of Blastocladia
sp. developing saprophytically on baited
pyrus fruit, in a tank in the garden of the
Botany Department, Lucknow University.

The chytrid has been diagnosed as a
species of Rhizophydium. The thallus is
characterised by sporangium developing
singly (non—gregarious habit) broadly pyri—
form with the necx constricted at the Dase

Th. anical
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dnscharge, though 1nd1cat10n of parnal
collapse is visible. Rhizoids which are occa-
s10nally absent arise dlrectly from sporanglal

nen +h3 Al nntn 1mhenanalhad
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It is ev1dent flom these characteristics
that the chytrid belongs to R. minutum
group displaying similar endobiotic and
epibiotic system, the members of which are
specifically ~ distinguished, besides certain
sporang1a1 differences by the algal host it
parasitises. While these species are exclusi-
vely parasitic in green algae, the present
chytrid is parasitic on an aquatic phycomy-
cete. The only nearly related Rhizophydium
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species that is known to parasitise aquatic
Phycomycetes is R. carpophilum (Zopf)

TO
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formed by the deliquescence of the apical
end, 2-4.5u wide ; zoospores and their mode

Fischer. It is parasitic on cogonium and
cospore of Saprolegnia and Achlya species,
as well as sporangium of Olpidiopsis sapro-
legniae and cospore of Monoblepharis
macrendra and several others. A comparison
with illustrations as given by Sparrow and
Karling of the species of R. carpophilum
obtained by them shows that while the endo-
biotic system is similar, the spherical shape

of the sporangium and the gregarious habit

distinguish it from the present species.
of Mycology and Plant Pathology, IARI,
New Delhi-110012. HCIO No. 37136.

Rhizophydium reflexum sp. nov. (Fig. 18).

Thallus epidendrobioticus, monocentricus ;
sporangium endobioticum, inoperculatum,
sessile, irregulariter formatum, late pyri-
forme, assymetricum, basi valde arcuatum,
curvatum vel reflexum (anatropum), erectum,
1522 longum x 10y latum, pariete tenui,
laevi, hyalinoque; systema endobiotica
evoluta ; haustorium perparvum, rotunda-
tum, gongylodes, ad extremum basalem
Sporangii, producens rhizoidea delicata
graciliae punctibus multis ; interdum haus-
torium rhizoideumque nullum ; zoosporae
emissae per porum; porus extremi apicalis
deliquescenti formatus, 2-4.5 p latus; zoos-
porae et illarum modus emissi non
observatae.

Thallus epiendobiotic, monocentric ; spor-
angium epibiotic, inoperculate, sessile, irreglf-
larly shaped, broadly pyriform, asymmetri-

cal hooa atemes 1 1 1 o e waflavad
cal, base strongly arched, curved or retiexed
(anatropus), upright, 1522y longxiopu

wide, wall thin_smooth, hyaline ; endobiotic
System developed ; haustorium very small,
rounded, knob.ike structure, at the basal
end of the sporangium, giving rise to short
thi.n" delicate rhizoids from more than one
point, in some both haustorium and rhizoid

absent ; zodspores emerge through the pore,

of discharge not observed ; resting spore not
observed.

Parasitic on the sporangium of Blastocladia
sp., developing saprophytically, on baited
pyrus fruit, in a tank in the garden of the
Botany Department, Lucknow University.

In the presence of endobiotic system, con-
sisting of knob-like haustorium, which gives
rise to rhizoids, thin, delicate, sparse, as com-
mon in many members of Rhizophydium,
the chytrid has been diagnosed as belonging
0 geny ophydium: e epibio
sporangium of the present chytrid closely
conforms to the sporangium as described for
Phlyctidium anatropum (Braun) Rabenhorst,
in which sporangia are upright, procumbent,
irregular, broadly pyriform, ovoid, asymmet-
rical, strongly arched or reflexed (anatropous),
rarely symmetrical, attached laterally near
the narrower end of the algal cell. The
irregular development appears to be due to
the incurvature at the lower region of the
sporangium, at a certain stage of its develop-
ment, followed by the unequal growth of
the bottom surface. This results in the
curved, reflexed, anatropous condition, the
characteristics of the present species. The
shape to a great extent depends upon the
region where incurvature occurs. The early
stage of such growth is seen in the lower,
figure for the species.

Phl\}ct‘ldl'um as a s tinct from
Rhizophydium is not recognised by Karling
(1977) and many authorities. According to
this view, Phlyctidium anatropum becomes
to Rhizophydium anatropum.
Sparrow (1960) while recognising the tenuous
somewhat artificial nature of the difference
between the two genera retained in his
classification, Phlyctidium as a distinct genus
for those species whose endobiotic system is
specialised haustorium, knob, sacs, unbranch-
ed, tubes etc., and Rhizophydium as those
in which rhizoids are filamentous, branched,

oenile  dietine
Su Qs
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delicate, the characteristics of the present
chytrid. There is, however, difference in
endobiotic system in the two genera. In P.
anatropum haustorium is very small, round-
ed or short peg-like, whereas in the present

[Vol. 30

parietibus duobus, paries exterior crassus,
paries interior tenuis, laevis, hyalina, ellip-
soidea, 10-12 latax8-gy alta, sexualiter
prodiens, a fucundationa per thallum mas-
culum, sphaericum, parvum 24 in diam,

chytrld it 15 knob-like and with deli-
cate rhizoids. The important difference
lies in the nature of the substratum, P.

Osczllana Trzbonema (Xanthophyceae) the
present chytrld is parasitic on the sporan-
gium of a Blastocladia sp. an aquatic phyco-
mycete. This character apart from endobio-
tic system, distinguish the two.
HO]nf‘vr\n Aanncited a+ the HOTO D‘ 1

JAVES ytl ubrucltbu atl Liilv X AN,

f Mycology and Plant Pathology, IARI
New Delhi-r10012. HCIO No. 37137.

Q

RHI1ZOPHYDIUM-II
Ten +hic cortinn tha anthnare dacrriha crir
Adl L1110 OULUL LIVl L110C AULLILIVID UlLOLllUC Suulis
species of Rhizophydium in which the rhizo-
idal system is specialised haustorium, knob,

sac or tube etc. and the haustorium gives
evidence of being isodiametric or is distally
expanded, unbranched throughout and must
be depicted by a double than a single line—
the criteria employed to distinguish the
genus Phlyctidium by Sparrow (196o) in his
monograph. There are altogether eleven
species, all new, conforming to a few if not
all of these characters.

Rhizophydium urceolatum sp. nov. (Fig. 19).

Thallus monocentricus ; ‘sporangium epi-
bioticum, sessile, inoperculatum, lageniforme,
1720y altum x 7-9u in parts latissima, col-
lum breve, §p longum, pariete tenui, laevi,
hyalinumque ; haustorium parvum, sphaeri-
cum, corpus inexpansus zoosporae incystatae,
ad extremum basale axiale dispositum, sub
sporangium, vel sublaterale, rhizoideum
nullum, zoospora emissa per porum apicalem
2.5 latum, zoospora non visa ; sporangium
vacuum partiliter collabens post emissum
zoosporarum, spora quiescens extramatrica

hyalinum, laevem, pariete tenuem, remanen-
tem adnatum ad sporam quiescentem ;
germinatio sporae quiescentis non visa

tic, sessxle 1n0perculate lagemform ‘1729 p

h1gh><7-9p, where widest, neck short su
long, wall thin, smooth, hyaline ; hausto-
spherical structure unexpanded

P <1 e

rests or somewhat lateral I‘hlZOld absent ;
zoospore discharge through apical pore, 2.5
wide formed by the dchquescence of the
apical end ; zoospores and their mode of dis-
charge not observed ; cmpty sporangxum

PR | P

muhalsc LUllaP\C Pdllldlly ,
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le walled
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re extramatrical
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outer wall thick, inner wall thin, smooth,
hyaline, ellipsoidal, ro-12y wide x 8-g ;. high
formed sexually, fertilised by a male thallus,
spherical, small, 2, in diameter, hyaline,
smooth, thin walled, remains adnate to the
resting spore as an empty case ; germination
of resting spore not observed.

Parasitic on a Blastocladia sp. which deve-
loped saprophytically on the baited fruits in
a tank in the garden of the Botany Depart-
ment, Lucknow University.

The chytrid belongs to the genus Rhizo-
phydium. The sporanglum is epibiotic, the
endobiotic part is small, spherical, knob-like
structure, rhizoid is totally absent in contrast
to such species of Rhizophydium in which
rhizoids develop to a varying degree from
an apophysis directly or from the tip of the
germ tube.

The present species of hazophydzum is
characterised by lageniform sporanglum
with small knob-like structure, which is the
unexpanded body of the zoospore, sessile,
basal, axially placed and epibi’otic on the
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sporangium of a Blastocladia sp. The rest-
ing spores are double walled, smooth ellip-
soidal with adnate male thallus.

- Ascrutiny of the literature shows that only

two species of the group, Phlyctidium bumil-
lariae Couch and Phlyctidium chlorogonii
Serbinow, approximate the present species in

the nresence_of knob-like bauctorinm— In P
2C TOOCHCC O RO o-IKC1ausStorium. iy r.

bumillariae, however, the sporangium is
spherical, in P. chlorogonii the sporangium
is symmetrically pyriform with a small
papilla. In contrast to these the sporangium
in the present species is lageniform. There
is the presence of abundant resting spores
thercas n: I;CSting spore has been observed
LN P S ¥} . . — - ‘e
either 1 7. bumillariae or in P. chlorogonu.

Further important distinction lies in the

rum and P. bumillariae, on Bumillaria, the
both these hosts are algae. Chlorogonium

belongs to Chlamydomonadacese of the order
VOlVOC&]P.S and Rumillaria helone the

o
SR STAARRE  ESWTTVMIVILRT Vb u\-lvlléo vaas

family Tribonemaceae of the order Hetero-
trichales (Xanthophyceae). The present
species of Rhizophydium has Blastocladia, a
saprophytic aquatic phycomycete as its host.

gonu 1s parasitic on Chlorogonium euchlo-

tn
s

Associated with the epibiotic sporangium
and the extracellular spores of
Rhizophydium, but not belonging to the
species was found a germinated resting spore
sporangium, 27 , high x 17 5 wide, thin wall-
ed, unpunctate, hyaline, smooth walled,
open orifice with broken edges, ‘precisely
similar to the germinated resting spore spor-
angium, illustrated by Whiffen (1943), be-
longing to Blastocladiopsis parva (Whiffen)
Sparrow, originally described by Whiffen as
Blastocladig (Sparrow 1960, p. 682, fig. H).
As Blastocladiopsis parva was not among the
species of Blastocladia of which extensive
collections was made by the authors the
sporangium in question in most likely to
belong to the host species of Blastocladia or
authors have not heen able to recognise

3
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resting
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.
wide
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Blastocladiopsis among the Blastocladia
which may be the true host.

Holotype deposited at the HCIO, Division

of Mycology and Plant Pathology. IARI,
New Delhi, 110012. HCIO No. 37130.

Rhizophydium lagenaria' sp. nov. (Fig. 21).
Thallus monocentricus ; sporangium epi—

bioticum, inoperculatum, lageniforme, 15-17 g
altum x 8y in parte latessima, collum 6p;
paries tenuis, laevis, hyalina; haustorium

gongylodes, ad extremum basale
axiale sporangii, raro nullum ; rhizoideum
nullum ; porus apicalis, 3-4 u latus, extremi
apicalis deliquescenti formatus, zoosporae et

narviim
PR Y waid,
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cassus sporangii rigidus, spora quiescens epi-

biotica, hyaline, stratis duobus manifestis,
: " exteriore crasso, interiore tenui, sphaerica,

e . o M.

5-5p in diam., sexualiter formata; thallus
masculus sphaericus, 1.5 u in diam, hyalinus,
laevis, pariete tenui, facundatio cum thallo
foemineo majore, vas vacuum remanens
adnatum ad sporam quiescentem ; germinatio
sporae quiescentis non observata.

Thallus monocentric ; sporangium epibio-
tic, sessile, inoperculate, lageniform, 15-17p
high x 8, where widest, neck 64, wall thin,
smooth, hyaline; haustorium small, knob-
like, at the basal axial end of the sporangium
on which it rests, occasionally absent ;
rhizoid absent; pore apical, 3-4p wide,
formed by the deliquescence of the apical

end ; zoospores and their mode of discharge
not observed ; empty sporangial wall rigid ;
resting spore epibiotic, hyaline, two distinct
layejrs, outer thick, inner thin, spherical, 5.¢y
2an PP N | 11 Y [T 1
i dlameicr, rormed sexually, male thaillus
spherical, 1.5 4 in diameter, hyaline, smooth,
thin walled, fertilises larger female thallus,
empty case remains adnate to the resting
spore ; germination of the resting -spore not
observed.

Parasitic on the sporangium of a Blasto-
cladia sp. which develops saprophytically on

baited fruits in a tank in the garden of the
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Figs. 13-24 : Legend at the end of the article
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Botany Department, Lucknow University,

rhizoid absent; pore apical about 3y wide,

~1-

Lu-.,nuuw.

In the flask-shaped epibiotic sporangium
with wide open orifice and in the presence
of knob-like haustorium representing the
endobiotic system which may be absent in
the occasional sporangium, the present
chytrid is identical to Rhizophydium
urceolatum. sp. nov. described in preceding
pages. It is however, in the nature of the
res‘ting spore that the two species are distin-
: NCd om-—-eacn—other. "l eoratum
the resting spore is ellipsoidal, 26, wide x
22y high, whereas it is spherical, 56, in
fiiameter in the present chytrid. However,
in both, wall is smooth, hyaline, and an
empty case of the male thallus remains
adnate to the resting spore,

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology. IARI,

New Delhi TIATA AT

il 110 G612, auiyv INO. 37131'

Rhizophydium spinosum sp. nov. (Fig. 20).
_T%)allm monocentricus ; sporangium epi-
bioticum, sessile, inoperculatum, late pyri-
for{ne, 2022 altum x 10y in parte latissima,
paries tenuis, laevis, hyalinus, haustorium
parvum, sphaericum, g(;ngylodes, ad extre-
mum basale dispositum, rhizoideum nullum,
Porus apicalis ca 3, latus, extremi apicalis
deliquescenti formatus ; zoosporae et illarum
modus emissi non observatae ; sporangium
vacuum partialiter collabens ; spora quiescens
epibiotica hyalina ; parieta spinosa, dilute
brun.nea, sphaerica, 8 in diam., sexualiter
prodiens, thallus masculus sphaericus, 2-3 p
In diam., hyalinus, laevis, pariete tenui, ad
thallo toemineo majore affixus, post fecunda-
tonem vas vacuum remanens adnatum ad
Sporam  qujescentem ; germinatio sporae
quiescentes pon observata.
.Thallus monocentric ; sporangium epibio-
tic, sessilfz, inoperculate, broadly pyriform,
20-22 . high x 10, where widest, wall thin,
smooth, hyaline ; haustorjum small, spheri-
cal, knob-like, located at the basal end ;

formed by the deliquescence of the apical
end ; zoospores and their mode of discharge
not observed ; empty sporangium collapse
partially ; resting spore epibiotic, hyaline,
wall spinous, faintly brown, spherical, 8 in
diameter, formed sexually, male thallus
spherical, 2.3 x in diameter, hyaline, smooth,
thin walled, attached to the larger female
thallus, fertilises it and the empty case re-
imains adnate to the resting spore; germina-

Parasitic on the sporangium of a Blasto-
cladia sp. which develops saprophytically on
the surface of the baited fruits in a tank in
the garden of the Botany Department,
Lucknow University.

The chytrid is characterised by upright,
broadly pyriform, epibiotic sporangium
basally attached, rhizoidless, knob-like endo-
biotic haustorium, and ornamented resting
spore. :

Amongst the known species P. chlorogonii
Serbinow conforms to the present species
both in epibiotic sporangium and endobio-
tic haustorium whereas P. eudorinae Couch
has similar sporangium but larger discoid
haustorium. Though similar in character,
P. chlorogonii is parasitic on Chlorogonium
euchlor of the family Chlamydomonadaceae
of order Volvocales, a green alga, whereas
the present species of Rhizophydium is para-
sitic on Blastocladia, an aquatic phycomycete.
The two species therefore, are specifically
\different, and even if the yet unobserved
resting spore in the species of P. chlorogonii,
proves in future to be ornamented.

This Blastocladia-parasitising Rhizophy-
dium is also different from two other Rhizo-
phydium species also parasitic on the same
Blastocladia sp. as described by the authors
in the previous pages, as R. urceolatum sp.
nov. and R. lagenaria sp. nov. In these the
sporangia are flask-shaped, with wide open
orifice and partially collapsing wall after zoo-
spore discharge. But highly distinguishing
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character is the ornamentation on the wall
of the resting spore of the present species.

in R. qm'r-pnlnfum
da L AdL A w “wire

resting spores are smooth walled, ellipsoidal,
12 ux9pu in size, those in R. lagenaria are
also smooth walled, spherical, 5.5, in dia-
meter, in contrast the resting spore in the
present species is spinous, spherical, 8y in

diamaeater and faint hrown in colanr
WLAGRIRIN LA AL AClALAL LA VY XA ALX AU LAL .

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology, IARI,
New Delhi, 110012. HCIO No. 37132.

A comnarison shows that
- WNALAL r AVNSAL (SN AV A

not observed ; resting spore extramatrical,
elliptical, 16, high x 19 u wide, double wall-
ed, outer wall thick, inner wall thin both
smooth, hyaline ; male thallus small, sphen-
cal, persists adhered to the body of the rest-
ing spore ; germination of the resting spore
not observed.

Parasitic on the sporangium of Gonapodya

bolvmorpha Thavter which orew in the hait-
t"" '''' "u A RICAAALGCL YYiiivii AN YY AdL LAIN pJtRaL

ed apple fruit, in tanks in the garden of the
Botany Department, Lucknow University.
The chytrid is characterised by ovoid

Rhizophydium gonapodyanum sp. nov. (Fig.

23).

Sp}orangium epibioticum, sessile, ovoideum
ad extremum distalem conicum, 22-33u
altum x 13 x latum in parte latissima, pariete
tenui, hyalinum, laeve, haustorium endobio-
ticum sub perietem cellulae hospitis ad
extremum basale axiale sporangii, gongy-
lodes, parvum, 2y in diam. ; rhizoideum
nullum ; porus 10y in diam., extremi apicalis
deliquescenti formatus, zoosporae emissae per
poram ; sporangium vacuum exhibiens col-
lum latum apertum ad extremum distalem,
Parieta persistenti, non difformi; zoosporae
et illarum modus emissi non observatae spora
quiescens extramatrica, elliptica, 16 alta x
19 late, parietibus duobus ; paries exterior
crassus, paries interior tenuis, uterque laevis,
hyalinus ; thallus masculus pervus, sphaericus
remanens adnatum ad sporam quiescentem ;
germinatio sporae quiescentis non observata.

Sporangium epibiotic, sessile, ovoid, distal
end conical, 22-33 x high by 134 broad where
widest thin walled, hyaline smooth ; hausto-
hananesl the W
cell wall, at the basal axial end of the sporan-
gium, knob-shaped, small, 2x in diameter ;
rhizoid absent ; discharge pore 10p in dia-
meter, formed by the dissolution of the
apical end, through which zoospore emerge ;
empty sporangium exhibit wide open neck
at the distal end, wall persistent, not deform-
ed ; zoospores and their mode of discharge

L ot Alaele.
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sporangium, endobiotic, small knob-shaped,
basal haustorium, total absence of rhizoid,

and avtramatrical allingnidal
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line resting spore. In these specific charac-
ters the chytrld does not conform to any
known species of Rhizophydium, except R.
urceolatum parasitic on Blastocladia. Here
too, there are several points of difference in
the sporangium and resting spore of the two
species. The sporangium is 17-20p%7-gu in
size and narrow necked, lageniform in shape
in R. urceolatum retaining its normal shape
even after zoospore discharge, whereas in the
present chytrid it is 22-23x 8 in size, distal
end conical when young, but empty sporan-
gium after zoospore discharge assumes wide
cylindrical form at distal end, pore 10y in
diameter.

The resting spore in both are similar, ellip-
soidal, double walled, hyaline, smooth, differ-
ing, however, in size, longer, 164 highx 19 u
wide, whereas 89y high x 10-124 broad, res-
pectively in the present species and R.
urceolatum, Apart from these differences,
the present chytrid is parasitic on Gonapodya
belonging to the order Monoblepahanualca,
R. urceolatum sp. nov. is parasitic on Blasto-
cladia of the order Blastocladiales.

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology, IARL
New Delhi 110012. HCIO No. 37133.

cemaonth hva-

Rhizophydium stellatum  sp. nov. (Fig. 22).
‘Sporangium epibioticum, sessile, late pyri-



t 989] DASGUPTA AND JOHN ! A CONTRIBUTION TO OUR KNOWLEDGE OF THE ZOOSPORIC FUNCI At

forme, 26 waltum x 184 latum, paries tenuis, nov. described by the authors. Here too,

hyalinus, laevis, collum constrictum ; hausto- _there are some differences between the two.

rium endobioticum ad extremum basale,
axiale, modo subter cellulis parietis hospitis,
sub sporangium, gangylodes, parvum, 1.5u
in diametro, porus extremi apicalis deliques-
centi forfnatus, 6 w latus, sporangium vacuum
past emissionem zoosporarum retinens for-
mam normalem; rhizoideum nullum ;
zoosporae et illarum modus emissi non
observatae ; spora quiescens extramatrica,
ovoidea, 13.5ux 104, vel sub sphaerica,
pariatibus duobus, paries exterior crassus,

In R. spinosum sp. nov., the sporangium in
early stage is pyriform, but after zoospore
discharge, the apical end assumes a wide
mouthed cylindrical form. In the present
fungus, on the other hand, the pyriform
sporangium after discharge retains its normal
shape ; the apical end forms a wide pore, but
not as wide as in R. spinosum sp. nov. nor
the neck is cylindrical. The resting spore
in both are double walled, the outer wall of
which is verrucose in the present fungus

verrucosus, paries interior tenuis, cysta mas-
cula parva, sphaerica, adnata ad sporam

b
.
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Sporangium epibiotic, sessile, broadly pyri-
form, 26, high x 18, wide, wall thin, hya-
smooth, neck constricted ; haustorium
endobiotic, at the basal axial end, directly
beneath the host cell wall, on which the
sgorangium rests, knob-shaped small, 1.5, in
diameter ; discharge pore formed by the dis-
solution of the apical end, 6y wide, empty
§porangium after zoospore discharge, retains
1ts normal shape ; rhizoid absent ; zoospores
and their mode of discharge not observed ;
resting spore extramatrical, ovoid, 13.5u %
104, or subspherical, double walled, outer
wall thick, verrucose, inner wall thin ; male
cyst small, spherical, adhered to the body of
the resting spore ; germination of resting
spore not observed.

Parasitic on the sporangium of Gonapodya
polymorpha Thaxter which developed on the
surface of the baited apple fruit, in the tanks
In the garden of the Botany Department,
Lucknow University.

The chytrid is characterised by broadly
pyriform sporangium, knob-like haustorium,
absence of rhizoid and verrucose resting
spore. In these specific characters the fungus
doe.s not conform to any known species of
thzophydium. The only species to which
it shows certain similarity is R. spinosum sp.

I:ﬂn
4118,

whereas spinous in P. spinosum. In the size
again, the latter is spherical, 8, in diameter,

- . .
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the present species. R. verrucosum Cjep with
verrucose resting spore too is very different.
An important distinction lies in the host
character. R. spinosum is parasite on Blasto-
cladia and this fungus on Gonapodya. The
former belongs to the order Blastocladiales
and the latter to the order Monoblephari-
dales. In the light of differences discussed
above the chytrid is identified as a new
species.

Holotype deposited at HCIO, Division
of Mycology and Plant Pathology, IARI,
New Delhi-110-012, HCIO No. 37134.
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Rhizophydium
(Fig. 24).
Thallus monocentricus, eucarpicus ; spor-

angium epibioticum, sessile, pyriforme vel

fusoideum, 2022 4 altumx 12-14p latum,
paries singulus, tenuis, laevis, hyalinus, zoo-
sporangium persistens, parvum, gongylodes
ad extremum basale axiale; rhizoideum
nullum ; zoosporae emissae per porum
apicalem, porus extremi apicalis deliquescenti
formatus, §.5-7.5 4 latus ; zoosporae et illarum
modus emissi non observatae ; spora quies-
cens nulla.

Thallus monocentric, eucarpic; sporan-
gium epibiotic, sessile, pyriform or fusoid,

2022 highx 12-14p  wide, wall single,

blyttiomycerom sp. nov.
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thin, smooth, hyaline, zoospore case persis-
tent, small, knob-like at the basal axial end
acting as haustorium ; rhizoid absent; zoo-
spores dlerhuraed fhrnno'h a pore formed hv

the dlssolutxon of the aplcal end, 5. 57.5,;,
wide ; zoospores and their liberation not
observed ; resting spore absent.

Parasitic both on the sporangium of Blytti-
omyces spinosus sp. nov. as well as on the
zygospore of JSprrogyra species on which b.
spmosus is parasite. The infected filaments
of Spirogyra were collected from a ditch by
the side of the Sultanpur Road 11 miles south
east of Lucknow University.

[Vol. 30

gonii, similar but fairly prominent hausto-
rium, 57u in diameter characterises this
species. The apical discharge pore too, is
much wider, The more sionificant

The ignific
distinction lies

6.5-114.
in the host character. P.
chlorogonii grows on dead or moribund
Chlorogonia euchlorum an unicellular motila
form of alga belonging to the Chlamydom-
onadaceae of Volvocales and is practically a

sanronhvte. the nresent gnecies of Phdan»hhu_
tll I.IL.I.] l-l., LaiIe t’l OV AAL t}

dium on the other hand is parasitic on the

sporangium of Blyttiomyces spinosus which

is an aquatic phycomycete, as well as para-

sitic on zygospore of the Spirogyra sp. Whlch

The chytrid is characterised by fusoid or
pyriform sporangium whose endobiotic
system is small knob-like haustorium,
superimposed on the base of the sporangium
of the chytrid Blyttiomyces spinosus itself
parasitic on the zygospore of a Spirogyra sp.
The sporangia found were empty, exhibiting,
thin, hyaline, smooth wall, wide open dis-
charge pore formed by the dissolution of the
apical end. The endobiotic system is small
knob-like haustorium without any rhizoid.
The superimposition of the sporangium of
the Rhizophydium sp. on those of Blyttiom-
yces spinosus_is suggestive of its parasitic
habit. It is also a parasite on zygospore of
Spirogyra, the host of B. spinosus,

In the character of the sporangium and in
the endobiotic system the known species of
Rhi:ohhvdium that approximates the present
species seems to be Phlyctidium chlorogonu
Serbinow which is characterised by sessile
pyriform sporangium with small protrud.ng
papilla, thin, smooth, colourless wall and in-
conspicuous  knob-like haustorium. Even
this one does not conform to the present
species. The sporangium of P. chlorogomz,
whose height is not recorded is 6-8p in dia-
meter, but the width of the sporangium of
our species is much larger, 12-14p and the
he1ght is 22-24 . Further against the knob-
like inconspicuous haustorium of P. chloro-

lb [DC hos

hoth a r‘hv'r lrl and an n]
wvLil “AANL asa [#9 &8 “3 u

reservation to the use of the host character
alone as the criterion for distinguishing a
species.

This

1n1s

creates

The host Spirogyra exhibits resting spore
in its zygospore simultaneously infected by
B. spinosus and R. blyttiomycerum which
closely conform to the resting spore produced
by the former, the only difference lies in its
smaller size. Zygospore exclusively infected
by R. blyttiomycerum has not been observed
to produce resting spore. But as described
in our prevxouq papers the restmg spores pro-
duced Dy five other species of Rhizophydium
parasitising Blastocladia and Gonapodya are
all extramatrical and with adnate male
thallus when sexually produced, absent
when formed in asexual manner. The rest-
ing spore in the present case is endobiotic

Tt can be

dentn e allia

duu w'uuuut aanate um‘lc lhauua
deduced from the above that the resting
spore is asexually produced and belongs to
the species Blyttiomyces spinosus and not
Rhizophydium blyttiomycerum. The size
range of the resting spore of the former has

PR incliide the ecmaller

PN
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spore observed here.

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology IARL
New Delhi-110 012, HCIO No. 37174.
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Rhizophydium rotundum sp. nov. (Figs. 25-
27).

Sporangia epiendobiotica, sessilia, inoper-

ald, d 'a 2
vel subsphaerica; apophysis quae agunt
mode haustorii, intramatricalis, orientes a
basali termino sporangii, leave, sphaericae,
i pindiam, a iquae specia-
liter magne, cupiforme, subtendentes sporan-
gium, cistae zoosporae apicales aliquando spor-
angii sphaerici ; rhizoidea nulla ; ejicit papillas
breves, quod dehiscence cacumen deliquit ad
foramen 4-6u diam. zoosporae numerosae
(ca 100) emergentes prolapsentes per ora
apicalia facta a mole globoso, membrana
mucosa involutae, requiescentes ad os fora-
menii 1-2 min., deinde disjunctae et ad extra

tum facium ; zoosporae sphaericae, 2.5-4 p
diam. incoloratae cum granulis centralibus re-
fractivis ; flagellum longum posterius ; sporae
perdurantes endobioticae sitae cum quadam
!ibertate in cellule hospitali, offerentes seriem
iIn modo lineae, sphaericae, 15-20p diam.,
membrana robusta cum granulis refractivis ;
per germinationem oritur sporangium per
apicalem porum, sic agens ut prosporangium,
endobioticum, sphaericum, circa 8pu diam.
cum membrana tenui, incolorata ; ultimae
evolutiones non observatae.

Thallus monocentic, eucarpic ; sporangia
epiendobiotic, sessile, inoperculate, smooth,
ovoid, 15-22 4 in diam. or subspherical;
apophysis functioning as haustorium, intra-
matrical, formed at the basal end of the
sporangium, smooth walled, spherical or
subspherical, 10-18 p diam., some conspicuous-
ly large, cupular, subtending the sporangium ;
zoospore cyst present at the apical end of
some spherical sporangia; rhizoid absent;
diSCharge papilla dehiscence the
tip dissolves to form a pore, 464 diam. ;
zoospores mature inside the sporangium,
NUmMerous (ca 100), emerge outside, gliding
through the apical pore forming a globular
mass enveloped by a slimy sheath, remain

.
apical, at

23

quiescent at the rim of the orifice for 1 or
2 min. then disentangle and dart away ;
empty sporangium

; ape-; 3 y
diam. hyaline with a central refractive
globule ; flagellum long, posterior ; resting
spore endobiotic, loosely free in host cell,
pres ; . fes. ical, 15207
diam. thick walled with refractive granules,
on germination forms a sporangium which
emerges through the apical pore, thus func-
tioning as prosporangium ; sporangium endo-
biotic, spherical, 8y diam., thin walled hya-
line, full of unformed zoospores, further
development not observed.

Parasitic primarily on a species of Closte-
rium and on a few filaments of Cedogonium
one 8

N ale onema D 011€ - 8 Om

the tanks in the garden of the Botany Depart-
ment, Lucknow University.

The fungus has been identified as belong-
ing to the genus Rhizophydium in which the
endobiotic haustorium 1is discoid, isodiametric
and unbranched. In specific character the
chytrid belongs to that category of the genus
Rhizophydium in which the wall of the
sporangium is persistent at least for a short
time at discharge of the zoospores, of uni-
form thickness. The present chytrid in its
empty state, when the discharged zoospores
as a globular mass rest at the rim of the ori-
fice prior to final dispersal, retains its normal
shape and the wall is persistent. The ovoid
or spherical sporangium with basally attach-
ed discoid, unbranched haustorium resembles
Phlyctidium bumilleriae Couch, about which
much is not known. But a distinct differ-
ence exists between the two in the size of
the sporangium, 57, in diameter in P.
bumillerige against 1522 in diameter of
that of the present chytrid. The hausto-
rium, too, is larger in the present one than
that in P. bumillariae, which is described as
small, bulbous or discoid. The other charac-
ters such as the zoospore size and resting
spore could not be compared as these were
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not seen by Couch (1932). It is evidently not
P. chlorogonii Serbinow, considered by
Couch to be close to P. bumulleriae, in which
the sporangium is pyriform and the hausto-
rium is small and knob-like.

Several resting spores were found in the
species which were spherical, thick walled,
lying loosely free in a linear series in the
host cell, fully endobiotic, as opposed to
the resting spore of the genus Septosperma
Whiffen, which has a sterile proximal half
separated by a septum, the character that is
distinctive of Septosperma. In the present
chytrid an important finding is the germina-
tion of the resting spore giving rise to the
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incoloratum ;
vatae.
Thallus monocentric, eucarpic; sporangia
epiendobiotic, sessile, inoperculate smooth,
spherical, 20-28 i in diameter, or ovoid, urn
shaped after zoospore discharge 24p high x
34p wide, base partly embedded in the host
cell matrix, empty sporangial wall pers1stent
functional zoospore cyst persxsts in some
sporangia ; in endobiotic pornon apophysis
at the basal end of the sporangium spherical,
8-1op in diameter broadly spindle shaped,
10-15 y high x 10-12 ¢ wide ; rhizoid function-
ing as haustorium formed as an extension of
the basal end of the apophysis, continuous

sporae perdurantes non obser-

spherical sporangium endobiotically, which
emerges through the apical pore. It tunc-
tions as prosporangium.

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology, IARI,
New Delhi, r10o12. HCIO No. 37091

Rhbizophydium tubulatum sp. nov. (Figs. 31-

33).

Sporangia epiendobiotica, sessilia, inoper-
culata laeva, sphaerica, 2028 4 in diametro,
vel ovoidea, 2038 p altax18-35 u late, basis
partlm inserta in cellula hospxtah, assuman-
dum forma urna postquam ejectionae z00s-
pﬁrac, 24 p alta x 34 P late ; vaccum sporau-
gium persistens ; cistae zoosporae activae
permanens in aliquibus sporangiis; basis
partim, apophysis et rhizoidea, endobioticae ;
apophysis sphaerica, 8-10u diam., late fusi-
forme, 10158 altaxxo—nzp lata ; rhizoidea
quae ngIl ut modo na‘usteru orientis ut pI'O'
longatio basis apophysis, raro producens
septum, forma cylindrica, sine ramis, 2.2-
6.5 lata, fines saepe non visibiles in densis
cellulis corporis maximalongitudio 6oy obser-
vata ; ejectionis foramen apica]is ca 20 p in
diametro a delinquenti cacumine sporangii ;
zoosporae emergunt ut moles in membrana
muco involuta, quiescentes per 1-2 min. ad os
in fine se liberant et libere natant, sphaericae,

4-5-7p diam. ; flagellum solitarium, posterius,

with it rarely forming a septum, cylindrical,
unflated, unbranched, 2.2-6.5 p diam. termi-
nal end indiscernible in dense cell contents,
longest observed 6oy; discharge pore apical,
about 20y diam. formed by the dissolution
of the distal part of the sporangial surface ;
zoospores mature inside the sporangmm
rarely completes matunty outside, emerge in
a mass enveloped in a slimy sheath, remain
quiescent for a while at the orifice, eventual-
ly pull themselves apart and swim away ;
mature zoospores spherical with a long,
hyaline, pqsterior flagellum ; resting spore
not observed.

Parasitic on 2 species of Closterium collec-
ted from one of the tanks in the garden of
the Botany Department Lucknow University.

The fungus is identified as belonging to
the genus Rhizophydium. Sporangium is
variable in shape so also the apophys1s
which is bulbous or ovoid. The apophysis
is continuous with the tubular double con-
toured, unbranched rhizoid arising from the
base, rarely septum partitioning the rhizoid
from the apophysis ; zoospore cyst is evident
in some empty collapsed sporangium, that
bears no indication of the presence of dis-
charge pore. After zoospore discharge spor-
angium wall persists.

In specific characters the chytrld showed
some resemblance to Phlyctidium irregulare
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de Wildeman (18go) in which the hausto-
rium is a continuation of sporangial stalk,
tubular and unbranched 2.7-4  wide, as
well as to Phlyctidium olla Sparrow (1933)
in which haustorium is unbranched, inflated
tubular, 12x2p and no apophysis. The
closest resemblance, however, is with Phlycti-
dium apophysatum Canter (1947 where the
haustorium, as name implies is apophysate,
continuous with tubular rhizoid, the charac-
ters that distinguish the present chytrid, but
there are distinct differences. In Phllyctidium
apophysatum the sporangium is ¢-17p in
diameter, apophysis 6.7-10, and the longest
tubular rhizoid is 24 x 5 respectively, against
those in the present chytrid, sporangium
20-28 x 18-35p, apophysis 10-15x 10-12 and
the longest discernible rhizoid 60 x 6.5 .
{&part from these differences in size, the more
Important is the distinctive character that
in the present chytrid the tubular rhizoid is
never swollen, it is uniformly wide surmount-
ed by bulbous or spindular apophysis,

The mode of zoospore discharge is
also characteristically different in the two.
Unlike in P. apophysatum Canter, in the
present chytrid zoospores emerge in a mass
enveloped in a slimy sheath and rest at the
orifice prior to The sporan-
gium after zoospore discharge assumes urn
shaped structure. Zoospores are oval in P.
apophysatum whereas spherical in the pre-
sent case. The host character, too, is differ-
ent. P, apophysatum is parasitic on
Mougeotig sp. and this fungus on Closterium
sp. a desmid.

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology, IARL

New Delhi-noolz, HCIO No. 37092.

their disnersal.

FEEAL RRaSpLEORs

Rhizophydium poculiforme

28-30),

Sporangia epiendobiotica, sessilia, inoper-
culata, ellipticaec ve} subsphaerica, 12-28
lata.x 1020 longa, membrana tenue, laeva,
basi im inserta in cellula hospitali;
4

sp. nov. (Figs.

haustoria endobiotica, membrana laeva. sub-

........ ia endobiotica, me ) va,
sphaerica, 15 diam. rhizoidea nulla; ejicit
papillus breves, robustus, ca 3 p altas, quod
dehiscent cacumen deliquit ad foramen,
4p diam. ; zoosporae numerosae, emergentes
per ora apicula, facta et mole globoso, mem-
brana mucosa involutae, requiescentes ad os
formenii, 1-2 min. deinde disjunctae et ad
extra natante ; relique membrana epibiotica
evanescit, et pars endobiotica permanet cum
magnum poculum ca 20 u diam. ; zoosporae
sphaericae 2.54p diam., incoloratae cum
granules refractivis ; flagellum singulum,
longum, posteriorum sporae perdurantes non
observatae.

Thallus monocentric, eucarpic ; sporan-
gium epiendobiotic, sessile, inoperculate dis-
coid, elliptical or subspherical, 1228 » wide x
10-20 p high, wall thin, smooth, hyaline, base
partially embedded in host cell matrix;
haustorium endobiotic, at the base of the
sporangium, smooth walled, subspherical, 15 5
In diameter, mostly smaliler than the sporan-
gium it subtends ; rhizoid absent ; discharge
pore short, stout, about 3u high, at dehis-
cence the tip dissolves to forma pore 4.0 in
diameter ; zoospores mature inside the spor-
angium, numerous, emerge through the
apical pore, forms a globular mass at the
orifice, enveloped in a slimy sheath, remain
quiescent at the rim of the orifice for 1-2
minutes, then disentangle and dart away ;
following the spore discharge the wall of the
epibiotic portion of the empty sporangium
eventually deliquensce whereas the endobio-
tic portion, large, bowl shaped persists ; zoo-
spores spherical, 2.5-4p in diameter, hyaline
with refractive granules ; flagella single, long,
posterior ; resting spore not observed.

Parasitic on a species of Closterium, collec-
ted from one of the tanks in the garden of
the Botany Department, Lucknow Univer-
sity.

The chytrid conforms to R. rotundum sp.
nov. described earlier. The sporangium is
epiendobiotic, haustorium endobiotic, dis-
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coid, and there is complete absence of
rhizoid. Zoospore character, its mode of
discharge through the apical pore, the for-
mation of globular mass at the orifice, all are
similar. Some difference exists in the shape
of the sporangium, and in the discharge pore
which is papillate, raised much above the
sporangial surface than that of P. closterii
sp. nov. These, however, are minor differen-
ces. The character that distinguishes from
R. rotundum is the deliquescence of the epi-
biotic portion of the sporangial wall, follow-
ing the zoospore discharge. Sparrow (1960)
lists in his monograph two species of
Phlyctidium, namely P. piriformis Fott
and P. tenue Sparrow, in this category in
which the wall of the sporangium deliquesces
or collapse and fracture following zoospore
discharge. In the former, the zoospores are
liberated upon the discharge of the uniformly
delicate, entire wall of the sporangium. In
the latter (P. tenue) the lower part of the
sporangial wall is distinctly thickened, and
at zoospore discharge, the thin upper part
collapse and fragments, leaving a thick wall-
ed cup like base.

The species described here conforms to
none of these. Like P. piriformis it has uni-
formly delicate, entire sporangial wall, but
unlike it, instead of the whole sporangial
wall deliquescing and liberating the zoo-
spores, it is only the epibiotic portion that
deliquesces after zoospore discharge; the
endobiotic- embedded portion retains its
normal cup shaped structure, which is not
thickened as obtains in P. tenue. The haus-
torial character is also different : discoid in
the present spec1es, slender double contoured
in P. tenue and in P. piriformis the rhizoids

are slender.

The identity of the present species, as one
entirely different from both these known
species is evident. The chytrid has thus
been identified as a new species because of
its bowl-like sporangial remnant.

Holotype deposited at HCIO, Division of
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Mycology and Plant Pathology, IARI, New
Delhi-110 012, HCIO No. 37093.

Rhizophydium clavatum sp. nov. (Fig. 34).
Sporangia epiendobiotica, sessilia, sphaerica
vel subsphaerica, 6 diam., membrana tenue,
laeva, basis partim inserta in cellula hospi-
tali ; apophysis (haustorium) endobiotica,
clavata, 35u longaxiox lata; rhizoidea
quae orientis ut prolongatis basis apophysis,
raro producien septum, forma cylindrica,
30ou longa x 3p diam., sine ramis ; membrana
epibiotica evanescit et pars endobiotica
permanet cum minutum poculum ; zoosporae
modus ejectione et sporae perdurantes non

observata.

Sporangium epiendobiotic, sessile, spheri-
cal or subspherfcal, 6u in diameter, thin
walled, smooth, hyaline, base partially em-
bedded in host cell matrix ; apophysis (haus-
torium) endobiotic, abaxial, clavate, approxi-
mately 35 long x 10 u where widest ; rhizoid
formed as an extension of the apophysis,
tubular, of limited length 304 longx 3, dia-
meter, unbranched, continuous with it, or
sometime partitioned by septum ; wall of the
epibiotic portion of the sporangium fully
deliquesce after zoospore discharge, whereas
the wall of the embedded endobiotic base
persists as an open bowl, attached to the
apophysis ; zoospores, their mode of dis-
charge and resting spore not observed.

Parasitic on a species of Closterium, collec-
ted from one of the tanks in the garden of
the Botany Department, Lucknow Univer-
sity.

The investigation of a few infected indi-
viduals of Closterium revealed the presence
of several specimens of the present chytrid.
All of these were imperfect in form, in which
the epibiotic portion of the sporangium had
fully evanesced, leaving only the endobiotic,
persistent basal portion, together with the
apophysis and rhizoid. Close search for
individuals with undischarged sporangium
proved to be unsuccessful.
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Figs. 25-35 : Legend at the cnd of the artidle
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The chytrid is characterised by thin wall-
ed, spherical or subspherical sporangium by
its minute size, 6 4 1in diameter, the embed-
ded base of which is attached to the abaxial
tip of the clavate apophysis extended to form
tubular rhizoid, as well as in the complete
evanescence of the wall of the epibiotic por-
tion of the sporangium and the bowl shaped,
persistent base, embedded in cell matnx.
Sparrow (1960) in his monograph listed only
two species of Phlyctldmm in which the wall
of the sporangium either evanesce to liberate
the zoospores or collapse and fragments after
their discharge, namely P. piriformis

the present authors have earlier added one
more species R. poculiforme sp. nov. None
of these conform to the present chytrid.

There are distinct differences in the endo-
biotic parts of these four chytrids. In P.
piriformsis the endobiotic part consists of
short or long, slender, stalked apophysis aris-
ing from sporangium, and filamentous
rhizoid. P. tenue is distinguished by double
contoured, slender haustorium, usually
straight, unbranched and isodiametric of
variable length ; R. poculiforme sp. nov. dis-
tinguished by discoid haustorium without
rhizoid, whereas in the present chytrid, it is
clavate apophysis with tubular rhizoid
formed as its extension.

The form of evanescence, too, is different.
In P. piriformis the deliquescence of spor-
angium is complete, leaving no basal remn-
ant. In P. tenue the cup shaped base per-
sists as the sporangium collapses and frag-
ments after zoospore discharge. Similar cup
shaped base exists in R. poculiforme sp. nov.
as well as in the present chytrid, both em-
bedded in host cell matrix, formed by the
partial evanescence of the epibiotic wall of
the sporangium.

The cup shaped basal remnant in these
three species are different from each other.
In P. tenue the wall of the persistent base is
thick. It is thin in the species R. poculiforme
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as also in the present chytrid, but the former
is 24 in diameter and 6 diameter in the
latter. There is a distinct similarity of the
chytrid to R. tubulatum sp. nov. already
described by us, so far as the endobiotic
portion is concerned. But besides other
differences the wall of the sporangium of
R. tubulatum, unlike that of the present
chytrid, retains its normal shape after zoo-
spore discharge. In the light of the charac-
teristics discussed above, is identified as a
new species.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New

Rbizophydium conchiforme

35)-

Sporangia epiendobiotica, inclinata, per
occasionen erecta, conchiforme vel fusiforme,
18-30 altax 13-18, lata, membrana tenue,
laeva, incolorata, portio apicis curvata, api-
culus acuminatus, portio remota pauletin
contractus, basis terminus papilliformis ;
apophysis (haustorium) endobiotica, sub-
sporangica, sphaerica, 10-13 u diametro vel
elliptica, g-12 p altaex 1020x latae, mem-
brana tenui, incolorata ; isthmus lata, con-
junctio sporangium cum apophysis ; rhizo-
idea plerumque absentes, quands presentes
oriens ab basales posnus in apophys1s fila-
‘mentosae, breves, sine ramis; zoosporae
emergunt singillatim per formina apicalia,
rarae ut moles mucosa spisda per rima latera-
les, et requiscentes immobilis ad os 1-2 min.
deinde separate et currant abeo ; zoosporae
sphaerica, 3-4 p diam., cum 1-2 centris glo-
bules, singulum, longum, posteriorum flagel-
lum ; sporae perdurantes non observatae.

Thallus epiendobiotic, monocentric, eucar-
pic ; sporangium inclined, occasionally erect,
conchitorm, rarely fusitorm, 13-30pu highx
13-18y wide, wall smooth, hyaline apical and
sharply curved, apiculus pointed, base gradu-
ally tapering, terminating in a papilla of vari-
able size ; apophysis (haustorium) endobiotic,

sp. nov. (Fig.
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subsporangial, subtending the sporangium,
discoid, spherical, 10-13 4 in diameter, or
ellipsoidal, g-124 highx 1020, wide, wall
thin, hyaline, isthmus wide, sporangium
continuous with haustorium ; rhizoid absent,
rarely arising from the basal end of the
haustorium, filamentous, of limited le gth,
unbranched ; apiculus deliquesce formine =
Vyide pore ; zoospores emerge individullv
through the pore, settle at the orifice, rarelir
through a lateral slit as a compact slimy mass,
remain motionless for a minute or two there-
after .disentangle and dart away ; zoé)spores
sli)h:er{cal, 3-4 p in diameter with 1-2 central
globules, single, long, posterior flagellum ;
resting spore not found.

On the vegetative cell of a Spirogyra sp.,
collected from a ditch by the side of the
§?_1ff?Pur' 'R?ad,. 11 miles socuth east of
LAICKNOW Umversity.

The chytrid is characterised by conchi-
fon Sporangium which are widest at the
mlddle‘, tapering both towards the base, and
the apical end where it usually forms more

or less pointed apiculus. The tapering basal
end becomes nanillaia - :

______ comes papillate at the extremity. There
are several fusiform sporangia which show
gradual transition from narrow to conchate
type. The haustorium is disc shaped, spheri-
cal or ovoid, subtending the sporangium,
very similar +n the tone formnd in Rhiso.

J . I LU. L1IC LyPC LULLLICU 111 Iwviow
i{hydmm rotundum sp. nov., described ear-
lier. A wide isthmus is formed by the dis-
solution of the wall at the basal extremity,
formlng a passage making sporangium conti-
nuous with thea As in R.

a1il LRIC iAS aAxa ps

rotu.n dum rhizoid is absent in the present
Species, though on rare occasion a few basal
rhizoids, short and filamentous arising from
the base of the discoid haustorium, have been
0!)served. On the maturity of the sporan-
gtum, the apical extremity dissolves and form
a pore which is prominlent, providing nor-
ma? Passage for the fully formed zoospores,
which emerge individually, settle motionless
for very shortwhile, then disentangle and

.
haretariiim
1A LULLILIIIL,

swim away. In R. rotundum sp. nov. the
zoospores emerging through the pore forms
a globular mass at the onfice. Such aggre-
gation has not been observed in the present
gpecies. Apart from this normal type of
zoospore discharge, a second type has been
in which the sporangium fails to form the
;Q,,Q,l.:'..' NsStcad a taterag S
is formed through which the zoospores
emerge as a compact mass, and eventually
disentangle and swim away. This mode of
discharge is rare and occur in some sporangia
which either formed rhizoid from the dis-
coid haustorium ‘or were rhizoidless, How
far these two characters, the presence of
rhizoid and also lateral discharge of zoo-
spores in the same sporangium are suggestive
of their different identity, requires further
investigation to elucidate.

The present species does not conform to
any known species of Rhizophydium includ-
ing the several new species described by the
present authors.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New

ANTy WY

™11 2 _ ) TY -
veini-rioorz, aUIU INO. 37095.
PHLYCTOCHYTRIUM

The genus Phlyctochytrium was establish-
ed by Schroeter in 1892, to rename Chylri-
dium hydrodictyi Braun (1855), Phlyctidium
hydrodictyi (Braun) Rabenhorst (1868) a part
of his own Phlyctidium (1885) as well as
Rhizidium (Braun) Fischer (1892). It is only
recently that the cultural and ultrastructural
investigations of the characteristics of the
zoospores of the Rhizophydium and Phlycto-
chytrium and a few other related groups of
lower fungi that resulted in a completely
revised generic classification and the establish-
ment of a new order of Spizellomycetales
comprising of 4 genera of which Spizello-
myces is one, (Barr 1980). Barr, however
specifically mentions that “This new classifi-
cation is strictly intended for culture and
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neither augments nor replaces earlier and
more classical systems” (Barr 1984). The
present authors in their studies retain the
classical taxonomic status of these fungi.
The first report of Phlyctochytrium from

ed 4 species namely P. chaetiferum Karling,
P. planicorne Atkin, P. indica Karling a new
species, and one unnamed species P. sp. The
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due to dense cell contents ; discharge pore
formed by the dissolution of slightly raised
papilla, lateral, equatorially located or sub-
basal, uniporous; zoospores mature inside
the sporangia, subspherical, 3-4 u in diameter,

not found.
On a species of Closterium collected from
one of the tanks in the garden of the Botany

two new species of Phlyctochytrium dis-
covered by us, both on a species of Closte-
rium have been termed P. apophysatum and
and P. dissoluium both identified as new

Phlyctochytrium apophysatum sp. nov. (Fig.
36).

Thallus epiendobioticus, monocentricus,
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sporangio, e puncto si
evoluta, basi tumida, clavata, 35 x longax
15p in parte latissima, vel late fusoidea, 30 p
longa x 30 lata; rhizoidea orientia e apice
extremi acuti apophysis, filamentosa, flexilia,
sensim angustata, sparsim ramosa ad extre-
mum distalem, saepe obscura ; porus form-
atus dissolventi papillae parum prominentis,
lateralis, aequatorialis vel sub-basalis, uni-
porus ; zoosporae subsphaericae, 3-4u in dia-
metro, cum singulo flagello postico; spora
quiescens non observata.

Thallus epiendobiotic monocentric, eucar-
pic, numerous ; sporangium epibiotic, sessile,
spherical, 40-45 p in diameter, thin walled,
smooth, colourless ; contents heterogeneous
with refractive globules ; apophysis sub-
sporangia arising from a single axial point,
well developed, swollen base of diverse shapes,
clavate, 35u longxi15pu where widest or
broadly fusoid, 30 u long x 30 u wide, contents
with refractive globules ; rhizoid arises from
the tip of the pointed end of the apophysis,
filamentous, flexile, gradually tapering, spar-
sely branched at the distal end, often obscure

Department, Lucknow University, Lucknow.
The genus Phlyctochyirium is characteris-
ed by epiendobiotic thallus. The sporan

gium is epibiotic, inoperculate, uni-or multi-

apophysis giving rise to rhizoid. It differs
from Sparrow’s Phlyctidium and Rhizophy-
dium in the endobiotic system, which is a
sphere or a double contoured structure in

AerQd A

the former, in the latter, branching system
iS rhizaid aricine from the tin of fhP oerm

THIZUIG, alisiilg 11UMLI LU Wipy Ve L23L /s
tube

The specific characters of the present
Phlyctochytrium is that it is epibiotic,
sessile, uniporus, perfectly spherical sporan-
gium, 40-45p in diameter. The discharge
pore formed by the dissolution of slightly
raised papilla, is lateral or sub-basal, never
apical. The apophysis is subsporangial,
having swollen base of diverse shape, clavate
or fusoid, pointed end, from which rhizoid
arises as a single filament, gradually taper-
ing, sparsely branched at distal end, gene-
rally extends right up to the entire length
of the host cell.

The present species does not conform to
any of the known species of Phlyctochytrium
including P. indica a new species discovered
by Karling in 1964, in which sporangium is
spherical or broadly citriform, 1018 u dia-
meter, exit papilla apical and apophysis
elongated, irregular. The other Indian
species P. sp. Karling has s-12 barely dis-
cernible exit papilla. The only species also
parasitic on a species of Closterium showing
certain similarities is Phlyctochytrium clos-
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terii  (Karling) Sparrow originally des-
cribed by Karling as Rhizophlyctium
closterii, though it distinctly showed apophy-
sis. In this species the sporangium is spheri-
cal, (10-18) p or broadly pyriform with broad,
low down apical exit papilla, 8 4 in diameter,
rhizoidal system arising from SI_l_bSnoran_gia_l
swollen apophysis, richly branched occasion-
ally extends to entire host cell.

The two species are clearly distinguished
by, the shape of the sporangium the location
of the discharge pore, the shape of the apo-
physis, the nature of the rhizoids and their
branching. The resting spore is not com-
parable as it has not been observed in our
species.

In consideration of all these diff

oTren
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the present chytrid has been identified as a
new species of Phlyctochytrium.

Holotype deposited, at the HCIO, Division
of Mycology and Plant Pathology IARI,
New Delhi-110 012. HCIO No. 37175

reg
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Phlyctochytrium dissolutum sp. nov. (Fig.

37)-
Thallus  epiendobioticus, monocentricus,
Cucarnir‘ne © AT ot :l‘-l\f;l“lm QPEQ;]P

4Ipicus ; oyuxauglum c”pl T
sphaericum, 35, in diam., pariete tenui,
laevi, incolorato, contentum heterogeneum
cum globulis refractivis ; apophysis endobio-
tica, subsporangialis, oriens ad basin e puncto
singulo axiali ; rhizoideum oriens extremi-
tate acuto distali apophysis, ﬁlamentqsum,
flexile, gradatim angustatum ; ramificatis ad
€xtremum distalem plerumque ObSCu‘I‘a;
Z00sporae emissae a dissolutione compicta

a-

ULILULIly SWwOUaas,

nﬂ‘l‘;Pf:c ennranm et alle o ccmmena aritnmn e
pERs spoiangiaiis, Zoosporac priino vl
lentes  aggregatae, demum depulsae et

hatantes ; zoosporae subsphaericae, 4 p diam.,
vel. Ovales, cum flagello posteriore spora
quiescens non visa.

'Thallus epiendobiotic, monocentric, eucar-
PiC, consisting of sporangium, apophysis and
rhxzm.ds; sporangium  epibiotic, sessile,
spherical, 35 4 in diameter, wall thin, smooth,
colourless, contents heterogeneous with re-

fractive globules; apophysis endobiotic,
subsporangial, arising at the base from a
single axial point, swollen with refractive
globules ; rhizoid arises as a prolongation of
the pointed distal end of the apophysis, fila-
mentous, flexile, gradually tapering branch-
ing at the distal end usually obscured by
dense cell contents ; liberation of zoospores
by complete dissolution of the sporangial
wall the zoospore mass remains compact for
a while, later disentangle and swim away ;
zoospores subspherical, 4 x diameter or oval,
with a posterior flagellum ; resting spore not
found.

On a species of Closterium collected from
one of the tanks in the garden of the Botany

Tamastmnmt T aialinmase TTnioarcitss T niokbnow
ucyax LICLHIL, LJUCKRIIUW Uillly CLauy, ALJULRLIIVYY,
T P .- | iq mawkbadles qiraila
1 11C CLIIVIIiaQ Hlaraci Siliiiia o

Phlyctochytrium apophysatum sp. nov. in
the shape and size of the sporangium, epi-
biotic in character, endobiotic subsporangial,
swollen apophysis and in the origin and
nature of the rhizoid. Difference exists in
the habit of the chytrids. In contrast to
P. apophysatum whose thallus is present in
a very large number covering aflx_n?st the
entire surface of the intected individuals of

PR PrOPRpR

Clustcnui‘ﬁ SpECics,
present chytrid is found singly or in twos,
never numerous. The vital difference lies
in the mode of liberation of zoospores. Here
at the time of liberation the dissolution of
the sporangial wall takes place starting at
the basal end, and eventually the entire wall
is involved exposing the whole zoospore mass
which retains its spherical shape while the
zoospores remain compact and quiescent.
Eventually the mass breaks up as the zoo-
spores disentangle and swim away.

On the basis of this character, the evanes-
cence of sporangial wall, as the mode of
liberation of zoospores which is not known
in any other species of Phlyctochytrium, the
present chytrid is identified as a new species.

el n amavanoiiiee ~f ko
t11C DPUlallslulll UL L11C

rvr

Holotype deposited at the
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HCIO, Division
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and Plant Pathology, IARI,
HCIO No. 371%6.

of Mycology
New Delhi-110 012.

BLyTTIOMYCES

First described by Blytt (1882) from Nor-
way as Chytridium spinulosum the fungus
was raised to the status of a genus Blyttio-
myces. namcd after Blytt and termed Bﬁyttio-

study of the species collect;ed from Wiscon-
sin, USA. This fungus was subsequently
reported from other parts of Europe and
also from China. Two more species were
described from U.S.A. : B. laevis Sparrow
(1952) and B. helicus Sparrow & Barr (1955).
Only these three species of Blyttiomyces were
added to

Inawn when
DALV VY EL VY RAU L

the list two more species, both appeared to
be new but these remained unpublished.
Since then four further species have been
recorded, viz. B. rhizophlyctidis (Dogma
and Sparrow 196g) B. wvaucheriae (Reith)
Dogma (Dogma and Sparrow 196g) followed

Ler B Lardors Qrarenv £ Naocmia (ramra)l from
[8) D, rtuijucii vpairivy ov Uusllla \ly/\,} IS A g

Hispaniola (Dominion Republic) and B.
conicus Johnson (1977) from southern
Scandinavia. Another species described as
new by Booth (1969) as B. aureus was later
on made synonymy of B. laevis which
Johnson considers to be a varlety of B. laevts.
Besides these, five unnamed species of Bl
myces are recorded in literature.

In the present paper the authors have des-
cribed two species of Blyttiomyces based on
freshly collected infected Spirogyra sp. from

an aquatic habitat of Lucknow.
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Blyttiomyces spinosus sp. nov. (Figs. 38-41).

Sporangia epibiotica, sessilia, cordiforme,
15-35 alta x 20-35 p lata, vel sphaerica 15-
35 in diametro; apex cum nodo sicut
pérmanens; zoosporaé cistae saepe spicula-
tum, ornamentis, quae non agunt ut oper-
culum, uniporum, duplex membrana, endo-

sporum tenus, exosporum  spissum, cum
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aculeis per totum superficiem, aculeis brevi
rigidi ; apophysls endobiotica, specxe varid

ihilia nongta ]vn’

nlervriima 111
LLO, auéuou, Luutuax 10, Lulll
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ida subfine, acutus cacumen, raro late tubu
laris cum summitate tumia, vel obpyriforme
13 altax 8y larga, saepe absente; exitu
pora basalis, lateralis, subapicalis vel apicalis
rhizoidea nulla. zoosporae cum  exeunt i¢
faaunt et qulescunt in labro pon ex1tus apl

cum membranula valde tenux et post alquot
tempus tumultus internae zoosporae indivi
dui separant unusqgisque ab alio et curran
in variis lateribus, sphaericae 6-8 x diam. ac
posterum uniflagellatae, hyalinae cum glo
bulo prominenti centrali, refractivo; sporat
perdurantee endobiotica formatus intra zygo

sporum in
SpVA vl 2an

QP"I‘I }'\')ﬂ Yot ol
[sios I L 4'. J’ Otlll“\rj 1cac

membrana duplicis cun
granu

26-30 in
diametro, plano,
presentia  aliquorum-refractorum
lorum ; germinatio non observata.

Thallus epiendobiotic, monocentric, eucar
pic : sporangium epibiotic, sessile, cordate
15- 33,; high x 20-354 wide or spherical 15

QTN AT+ Le. a
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304 in apex
knob like persistent zoospore case often api
culated, ornamental not functioning as oper
culum, uniporus, double walled, endospore
thin, exospore thick, aculeated all over the
surface, aculae short rigid ; apophysis endo
biotic variable in shape usually flexuous,

tarminalls awrnllac ~oad

narrowly +iihiilas- 1kt
auULLxuuuauy Swoiin ana

narrowly tubular,
thickened with pointed tip rarely wide tubu-
lar, terminally swollen or obpyriform 13p
high x 8 wide often absent ; rhizoid absent
exit pore basal, lateral, subapical, apical;
zoospores when discharged emerge and settle
at the rim of the apical exit pore forming
a slimy globular mass invested with a tenu-
ous film, lie quiescent and after a period of
internal turbulence the individual Zoospores
disentangle from each other and dart away,
spherical, 6.8 4 in diameter, posterlorly uni-
flagellate, hyaline with prominent central
refractive globule ; resting spore endobiotic,
formed inside the zygospore in a series of
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4-5, spherical, z0-30 u In diameter, smooth,
double walled, inner wall thin outer wall
thick, a few refractive granules present;
germination of resting spore not observed.

The identity of the fungus devolved on

33

bular mass thereby giving an impression
that like operculum it provides passage for
emerging zoospores. This feature becomes
easily intelligible when it is appreciated that
as exit pore has no fixed position on sporan-

the nature of the apiculus. Considering the
apiculus to be proper operculum, Blytr (1882)
placed it in the genus Chytridium. Bartsch
(1939) conclusively proved the nature of the
apiculus to be ornamental and not operculum
in its true sense as it did not provide passage
for emerging zoospores and found the exit
pore to be lateral, constantly atr 40° from
the apex. Earlier H. E. Petersen (1910) had
also demonstrated the lateral position of the

exit pore. Scherffel (1926) too maintained that

the apiculate structure was not an operculum.

Cjep (1932), however, though he observed in
his fungus the lateral position of the exit
pore, considered its place to be with Chytri-
dium, basing his conclusion on general habit
of the fungus.

Bartsch removed the fungus from the
genus Chytridium and established a new
genus Blyttiomyces naming it after Blytt to
accommodate the species.  Blyiiiomyces
spinulosus (Blytt) Bartsch is characterised by
globose, aculeated sporangium with orna-
mental apiculus and lateral exit pore, 2-3
tandem apophyses and extensive rhizoids.
Of all the known species of Blyttiomyces, B.
Spinulosys is aculeated. The orna-
mented species B. helicus Sparrow has a
series of low helicoid bands on sporangium
and Blyttiomyces sp. has spinulose or punc-
tfite sporangium. In the present fungus,
similarly, the sporangium is aculeated as in
B. spinulosus. The difference between these
tWO' species, however, is enormous. Here the
typical sporangium is cordate though some
spherical sporangia are also formed. Exit
pore is formed almost anywhere on the spor-
an_glal surface, lateral, basal, subapical or
apical, differing in different sporangium. Of
particular interest is the apical exit pore
throuch whirkL e o olo-

“5't wililn ZOOSPOI‘CS emerge i a xJiv

5

other

gial surface it may occasionally form in the

.
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108 apiluius QUCS 1ot provial

apical region.
normal passage but only one among many
others. It can also well be that the exit
pore is truly subapical nearest to the apex
and in course of emergence of zoospores api-
culus is also involved in which case the
apical and subapical become one and the

same.

The other distinctions lie in the endobio-
tic part ; the apophysis and the rhizoids. In
the present fungus no apophysis is formed in
sporangium directly resting on the zygospore.

ODn the ather hand in snoranoium located on
NJiL L1IIU ULllILA 1iqdliva 231 © Uxunl&nulxl AVVARL™IL Vas

host cell wall, from which zygospore has
retracted, basal apophysis is formed penetra-
ting into the zygospore. These are varied
in character, usually flexuous, narrow tubu-
lar, subterminal, thick walled, swelling with
pointed tip, or obpyriform tapering, and
penetrating the zygospore, or rarely rigid,
wide tubular, with swollen end (looking like
ace of spade). In no case tandem-like apo-
physis as found by Bartsch, was observed.

Regarding rhizoids which are well formed
in B. spinulosus significantly none has been
observed arising from the apophysis, nor in
the absence of apophysis from the basal end
of the sporangium. In all such cases apo-
physis behaves as haustorium. The total
absence of the rhizoidal system and the con-
figuration of the apophysis when formed and
its haustorial nature are important distin-
guishing features from B. spinulosus. Yet
another distinctive character is the mode of
discharge of zoospores and their subsequent
behaviour. The zoospores on emergence
form a slimy globular mass invested with a
thin film round it whereas in B. spinulosus
emerge ;nﬂiviﬂna!!y throuch the

1
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exit pore and swim away without forming a
mass or a period of rest.

From the appraisal of these characters it
is evident that the present fungus though
similar in ornamentation of e¢porangium is
very distinct in other characters and is a
new species.

Blyttiomyces spinosus sp. nov. revealed
some interestin the
generic conception of Blyttiomyces. Firstly,
the exit pore character described as subapical
by Bartsch in uniporus sporangium of
B. spinulosus, the type species. 1he hxity of
location of exit pore as generic character as
Prnpmed bv him vaed to be madenuate

relevant to

ntpreqrmg features

with the advance of our knowledge, as other

[Vol. 30

Karling (1967) whether it could be admitted
to the genus Blyttiomyces, Dogma & Sparrow
(1969) stated that it would depend apart from
the discovery (which is unlikely) of resting
spore, on the liberation of zoospores in a
globular mass as found in Phlyctochytrium
hirsutum “a character so far not observed
in Blyttiomyces”. In the present fungus
B. chmocus‘ Sp. nov. the zoospores have been

220 LUV PRLICs 214V ci1

found to emerge as a globular mass. Thus

one condition of transfer of P. hirsutum to

Blyttiomyces is satisfied, leaving the resting

spore character for final incorporation.
Blyttiomyces spin()sus sp. nov. thus appears

to be unique

exit pore, its mode of zoospore discharge as

in constant pmlrmn of the

species of Blyttiomyces having more than
one exit pore located basally or elsewhere
were discovered. Dogma and Sparrow’s
(1969) B. rhizophlyctidis is multiporus and
pores located anvwhcre on the snoranglal
surface. They aISO found exit pores appear-
ing under elevated surface and rightly pro-
posed suitable emendations and broadening
of the originally proposed generic characters.
Other similar discoveries followed.

In the present fungus B. spinosus sp. nov.
which is uniporus, the variations in the exit
pore characters is more extreme. Here, as
stated earlier, the individual thallus of the
same species may form exit pore in different
positions of the sporangial surface. Thus
lateral in one, basal in another, subapical or
apical in others. The formation of exit
pore, too, is not same for all. In some it
may be formed where sporangial surface be-
comes elevated and in others by ‘the dissolu-
tion of sporangial wall forming a passaze
for the liberated zoospores. This inconsis-
tency of position as well as the different
modes of their formation in different thallus
of the same species devalues the exit pore
as specific character.

Secondly, while discussing the position of
the “unique and aberrant” appendiculate
sporangium of Phlyctochytrium hirsutum

a globular mass, as well as difference in the
apophysis and rhizoidal characters or in
their complete absence.

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology, IARI,

New Delhl-no o12, HCIO No. 37100.

Blyttiomyces lenis sp. nov. (Fig. 42).
Sporangium endobioticum, aggregatum in
congregations 7-10, sessile, cordiforme, 14-16
altum x 10-14 p largum vel anguste pyrifor-
mum, r10-18p altumx 7-rop largum, mem-
brana singularis, tenuis, hyalina, plano,
Inornata ; 1n cordiformi sporangu apicals
finis papillis, papilla 2-6 p altae x 2.4 p largae
apex circumlatum, finiens modo candelae in
pyriformum sporangium, apex acuminatum ;
cistae zoosporae parvae in nodorum modo,
basalis vel lateralis, nunquam apicalis. Exitus
pora surgit sicut lateralis protusiones super-
faciem sporangialem. Endobioticae structure,
apophysis et rhizoidea non formatae ; zoo-
sporac et eorum modus ejectionis non
observatae ; sporae perdurantes non inventa.
Thallus monocentric, eucarpic; sporan-
gium epiblotic, aggregated In a cluster ot
7-10, sessile, cordate, 14-16y highx 1014 p
wide or narrow pyriform, 10-18 4 highx
7-10 p wide, wall single, thin, hyaline,
smooth devoid of ornamentation ; apical end
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form sporangium ; zoospore cyst small,
knob-like, basal or lateral never aprcal
exit pore arises as lateral protrusmn on
ce ; endobiotic structures, the
nd rhiz. id not for...ed;
pores and thelr mode of discharge not
observed resting spore not found.
Parasitic on zygospore of a Spirogyra sp.
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he
Sultanpur Road, 11 miles south east ,f
Lucknow University

In generic characters the fungus belongs
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CXhlbltS sMoo ‘h walled, hyaline typically

cordate sporangium having promment apical
papllla with strongly convex tlp The narrow
pyriform sporangium 1s apiculate conform-
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angium of Blyttiomyces Sp. zoospore cyst is
present only in a few sporangia, in others
either indiscernible or evanescent. Most

QI ot . R . P
sporangi without exit pore. But in
nrotrusion of

ia are

some found formed as lateral protrusion of
the sporangial surface. The sporangia which
are described and illustrated here are believ-
ed to represent the mature stage of the
fungus. There is complete lack of apophysis
and rhizoid as far as it has been posmble to
scan, and as pointed out in the previous
paper the absence of these organs is largely
due to the development of the sporangium
dlrectly on the reproductive body of the
host.

The fungus differs from all smooth walled
species of Blyttiomyces known so far, in
more than one character. Blyttiomyces
laevis Sparrow differs in having ovate spor-
angium, non-papillate strongly convex api-
culus, fusoid apophysis  with  rhizoidal
System. B. conicus Johnson ancther smooth
walled species, described as narrowly or
broadly conical with sub-basal exit papilla
armng as lateral protrusron ovate aPOPhY“‘*
and delicate rhizoid is also different. A
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specics
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named, in whxch sporangra are spherical or
broadly pyriform with distal end forming
enlarged elongated papilla exit pore arising
by the dissolution ot the sporangial wall, no
surface is formed, multiporus,

apophysis is absent, rhizoid is minute.

Johnson (1977 P- 87) considers that Will-

oughbys plants n general thallus conngura-
alliance with R

CRLLACARAWL VYV ALE: &sc

elevated

~la 1IN ]
tion arc 111. Ci08¢ DLI uLiuiai

conicus. This seems clear from the shape
of the early developmental sporangia of the
latter. Johnson structurally derives 1t from

B. (.omcus sporangium ny suggesung a‘p cal
cordate qpnrnnmnm

SULANRGLO Lottt ik

of the present fungus can be derived by attri-
buting median horizontal expansion of the

Similarlv
J

Aizaaza’ii

sporangial body of B. comicus. However,
there is greater resemblance of Willoughbv's
wiIviIv 10 BLCGLCL 10SCIIIDIAIILT UL VY uuusuuy o

species to the present fung
son’s species.

The present fungus though similar, differs

from Willoughby’s species in several details,

s than to John—

cordate sporangium, monoporus
condmon, total absence of rhizoid, different
host which is reproductive body of Spirogyra
sp. in contrast to the species of Rhizophy-
dium of Willoughby’s hyperparasitic Blyttio-
myces sp.

In the light of the differences discussed
above the fungus is identified as a new
species.

Holotype deposited at HCIO, Division of
Mycology and Plant Patholog gy, IARI, New
Delhi-110 012, HCIO No. 37101.

ENTOPHLYCTIS

The genus Entophlyctis is characterised hy
fully endobiotic thallus consisting of sporan-
gium and rhizoidal system arising from zoo-
spore cyst which is mostly evanescent, per-
sisting only in two species, E. apiculata
(Braun) Fischer and E. bulligera (Zopf)
Fischer. Lacy (1949) was first to describe
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Entophlyctis bulligera from India. Much
later Karling (1964, 1966) in his studies on
Indian chytrids published descriptions of two
more species, E. helioformis (Dang.) Rams-
bottom and E. texana but none new. Dur-
ing the intervening period several species of
Entophlyctis were collected and studied by
the present authors.

Entophlyctis bulligera (Zopf) Fischer Raben-
horst Kryptogamenfl., 1(4) : 116, 1892.
Rhizidium bulligerum Zopf, Nova Acta
Acad. Leop. Carol., 47 : 193, 1884 (Figs.
43 45)-

Thallus monocentric, eucarpic, endobiotic,

111 10 CRRLai 2L

consisting of sporangium persistent apical
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to a point, once branched at the tip : lateral
rhizoids mostly thin, filamentous, delicate
also branch once at the tip rarely thick,
double contoured like the basal ones ; persis-
tent zoospore cyst present at the apex ; germi-
nation ot resting spore not observeg. .

In the vegetauve filaments of a Spirogyra
sp. collected from a ditch by the side of the
sultanpur Road about 11 miles south east of
Lucknow University.

The mode of development of the chytrid
beginning from the zoospores encysted on
the host wall tollows the normal course as
known for Entophlyctis type of development.
The chytrid belongs to the genus Ento-
phlyctis and conforms to the species of E.

knob and 1hizoidal system ; sporangium
“endobiotic, usually one in a cell, spherical,
10-15 u in diameter, smooth, hyaline ; apical
knob a persistent zoospore case endobiotic,
shaped,
broad, functioning as a discharge papilla ;
rhizoids originate from one or more axial
points at the basal half, main axis expanded,
doublecontoured or thick filamentous,

branches arise from distal end, secondary
branches short slender ramiFving into the

P[arvaiTS Saiviaic CALVAIIULL, A&KisS2S y 2SS 211840

cell contents ;, zoospores, formed by
cleavage of the dense refractive granular
contents, mature inside the sporangium,
numerous, emerge through a pore in the dis-

charge papilla in a single file one closely
fn"nw;ng the cher, cgnstrictcd Whilc Pa_ﬁging

dome

sessile

23225,

2.0-7 11 high X 2-4 1
IO o g T

ANS2aRS VY 223 Lidv Wiadiviy LasI2RSSRRLRAS T SISSL reSlas

through the pore indicating its amoeboid
nature, spherical, 2.5-4 p diam. flagellum
single, posterior; resting spore abundant,
endobiotic, lying free one in each cell, spheri-
cal, 1520y in diameter, double walled,
thick, colourless, cell contents dense with one
or more highly refractive granules ; rhizoids
both basal and lateral on the lcwer half of
the resting spore, occasionally on the upper
half as well, variable in character ; basal
rhizoids arising from minute main axis, or
from contiguous points, short, coarse, stout
expanded base double contoured, tapering

bulligera in having spherical sporangia,
persistent functional zoospore cyst as apical
knob, functioning as zoospore discharge pore

at maturity, basally developed, double con-
main axis and extensively branCth

4218251 QALS Qi TARAISIYRS Y A OAARAIN

toured

rhizoids. Sporangial size too, is 8-13, simj-
lar to that given by Domjan (1936) for his
species and within the range of 12-20 pdia-
meter given by Lacy (1949) for the Indian
species described by him.

The

A &l

resting
spores in the vegetative cells of the host
Spirogyra under natural conditions of infec-
tion. Fully endobiotic these remain loosely
free one in each cell with zoospore Cyst pre-
sent as apical knob. Resting spores are
1525 in diameter with thick

abundant

ajililitiatii

develoned
MUY VIAVEPCG

.
Snerieg
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epi-and endospore, provided with rhizoids
which are widely dissimilar to tht_t sporan-
gial rhizoids. Rhizoids originate from one
or two points at the basal end of the sporan-
gium, main axis double contoured and
secondary branches filamentous. Whereas
the resting spore rhizoids are both basal and
lateral. The basal ones are short, coarse,
double contoured, expanded proximally,
tapering to a point and the laEteral ones are
filamentous branched at the tip.

The chytrid has been idt?ntiﬁed as
Entophlyctis bulligera (Zopf) Fischer, and

snherical
r
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1 ad

provides the first record of the formation of

Entophlyctis bulligera var. brevis

var. nov.
(Fig. 44).
opofangimu endobioticum, sphaer'mum,

8-13 u in diametro, paricte tenui, laevi, hya-
lino, cum zoosporocysta persistens endobio-
tica, apicaliter gongylodes 2.5-3p in diam. ;
rhizoidea orientia e uno puncto vel puncns

nlitrihiie nd avetramitatam hooolarme cmmrns ot
tllul IUUD aul LCAuLviuLtaLlLlll pasallill lJ l.allsu.,
crassa, axis principalis expansu basin
angustatus, apice acutus, brevis, maxime

longitudine 204, sparsim ramosus, ramificatio
restricta ad cellulam infectam ; zoosporae et

illarum modus emissi non obse

ALERA VAaALd 2AdTNA WD WARAAUOA AAVEL UMD

quiescens non visa.

Sporangium endobijotic, spherical, 8-13 x in
diameter, thin walled, smooth, hyaline, with
persistent, endobiotic, zoospore cyst as apical
knob, 2.5-34 in dnameter rhizoids arising
from one or more points at the basal end ot
the sporangium, stout, double contoured,
main axis expanded at the base, tapering,
pointed tip, short, maximum length 20p,
sparsely branched, ramification restricted to
the infected cell ; zoospores and ‘their mode
of discharge not observed ; resting spore not
found.

In the vegetative filaments of Spirogyra sp.,
collected from a ditch, by the side of the
Sultanpur Road, 11 miles south east of
Lucknow Umvcrsuy

The sporangium of the present chytrid is
practically identical to that of the Entophlyc-
tis bulligera (Zopf) Fischer. It is spherical,
hyahne, 8-13p in diameter agamst 10-1 5 #o
and the aplcal knob is 2.5-3 p in both. The
rhizoidal characters too, are similar to some
extent, stout, tapering, the main axis double
contoured and expanded at the base. Z0o0o-
spore and resting spore could not be com-
pared as these were not observed in the pre-
sent chytrid.

The highly distinctive and the distinguish-
ing features of the, however, lie in the size

ervatae ; snora

S8y Spves

entire body occupying only a small part of
the infected cell. All these present an over-
all picture ‘of a form of chytrid wholly diffe-
rent from bluuyluy(,‘b'is buulige’i’ﬂ

Neither E. bulligera nor any other Ento-
phlyctis species conform to the present one.
1t is thererore, identified as a new variety and
is esignated Entophlyctis bulligera var.
Layoa, :-
H eposited a HCIO, Division
of Mycology and Plant Pathology, IARI,
New Delhi-110 012.  HCIO No. 37103.

Entophlyctis mammilliformis sp. nov. (Fig.
5 I’ A\
46). .
Sporangia endobiotica, plerumque due

intus una cellula varie sita in corpus repro-
ductum vel submembranes cellulae hospitan-
tis, elliptica, 8-13p altax 11-18 5 lata, cum
membrana tenui, laeve, mcolorata, inopercu-
lata ; cistae zoosporae permanentes ad api-
calem finem, endobioticae, sessiles, in forma
cupola, 3.5-5 u alta x 3-4.5 u lata, agentes sicut
papillum ejectionis ; apophysis nulla ; rhizoi-
deum oriens a uno vel pluribus punctis basale
rare laterale, varie naturae, breve, tenue,
filamentosum vel robustum, acuminatum
cum duplici liniemento, sine ramis, vel cum
ramis raris; zoosporae et eorum modus
ejectiones non observatae ; sporae perduran-
tes non inveniuntur.

Thallus monocentric, eucarplc ; sporan—
gium endobiotic, usually two in a cell, vari-
ously resting on the reproductive body that
it infects and the inner surface of the host
wall, ellipsoidal, 8-1 3 p highx 11-18 in dia-
meter wall smooth, thin, hyaline, inopercu-
late ; persistent zoospore case at the apical
end, CndObIOtIC sessile, dome shaped, 3.5-5p
hlgh X 345 p wide, emerges outside at matu-
my, functioning as discharge tube ; rhizoids
arise from one or more basal points, rarely
lateral, variable in character, short, filament-
ous, pointed, double contoured, unbranched,
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Figs. 36-48 : Legend at the end of the artide
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once branched or thick rhizoidal strands 2-3
arising from main axis, forming thick,

minute secondary branches ; zoospores and
thea'r mnde n{: Amnharc not Qbs

erved * rest-
LAlw.d LAAAVAN VALIILAAAS b EL A A

VA VNG ) AwOU

ing spore not found.

On the reproductive bodies of a Spirogyra
sp., collected from pond in Mohanlalganj,
about 10 miles east from Lucknow Univer-
sity.

The chytrid is identified as belonging to
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The two are thus, altogether different and
no Entophlyctis conforms to the present
species. The chytrid has been identified as

a newur cr\pr‘lpe
& aIv VY CVALD .

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology IARI,
New Delhi-iroorz. HCIO No. 37105.

Entophlyctis sphaerioides sp. nov. (Fig. 48).
Sporangia endobiotica, sessilia, subsphae-

the genus Entophlychs It is wholly endo-
biotic, and is characterised by the presence
of empty zoospore cyst at the apical end of
the sporangium, which functions as discharge
pore at maturity, as well as by the presence
of rhizoidal system which arises directly

rica, 8-12u diametro, plerumque ovoidea vel
fusiformes, 15u altax i3y lata; cistas zoo-
sporae permanentes ad apicem, 4.4 p altae x
3.4 p latae, plerumque epibioticae ; rhizoides
orientes directe ex uno vel aliquibus punctu
basilibus quae oriuntur sporangiis, sitis in

from the base of the sporangla‘ surface.

In the persistent nature of the zoospore
cyst the chytrid conforms to Entophlyctis
apiculata (Braun) Fischer and Entophlyctzs
bulligera (Zopf) Fischer. The sporangium
of E. apiculata rests between the retracted

The rhizoids penetrate and remain 1mbedded
in the cell contents, are short, delicate and
sparsely branched arising from a short main
axis. The host in this case is Chlamydo-
monas,

In the present chytrid the hcst is a species
of Spirogyra. Here, too, the main body of
the chytrid rests between the host cell wall
and the zygospore, and sends down almost
identical, short, delicate, sparsely branched or
sometimes stouter well branched rhizoids,
inside the zygospore. The sporangium is
broadly elhpsmdal, mammilliform whereas in

S R

shape

P S a X o ‘ m ie

E. apiculata the of the sporangiu

br@gdl\r nvﬂfnrm

The Entophlyctzs bulligera on the other
hand, with its double contoured highly
branched, extensive rhizoidal system para-
sitises the vegetative cells of Spiro,qyra but
has not been found to parasitise the repro-
ductive bodies. The sporangia are spherlcal
in contrast to the mammilliform ones in the

present species.

corpon reproducentl delicatae et cum ramis
iaris, Guae oriuntur a distanti sunt 10i‘1glur
cum multis ramis paulatim anguste, apicem
acuminatum, branchis ultimo tenui, filifor-
mes ; zoosporae ejectas per foramen, sphaeri-

CaS, F4p diametro, incoloratae cum solitario

s epibio-
ticae, elhptlcae, 224 altae x 1 5 Sp latae mem-
brana crassa ; continentes cellulas cum glo-
bulia numerosis ; rhizoidea basales.

Thallus monocentric, eucarpic ; sporan-
gium endobiotic, sessile, sub-spherical, 8-12
in diameter, mostly ovoid or spindle shaped,
15p high x 13 4 wide, persistent zoospore cyst
at the apical end, CplblOth 4.4p high x
3-4p wide; rhizoids arise directly from one
or more basal points proximal and wide
double contoured, gradually tapering to
pomted tip : those growmg in the reproduc-

Ocl ~ - =

o L .
tive uuuy cx1gu0us delicate, Drancnlng only
once, l’hOQP O"rnw1ng at a
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longer, branch and rebranch forming copi-
ous double contoured tapering branches, the
ultimate ones fine thread like, zoospore in-

itials formed by the cleavage of the sporan-

mal contents. are r‘m-

charged outside through a pore formed by
the dissolution of the Zoospore CVst; ZOo-
spores spherical, 3-4p diam. hyaline with

mature lnenlp and
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a central single globule, flagellum single,
long, posterior ; resting spore epibiotic, ellip-
tical, 224 x 15.5, thick walled, contents with
numerous globules, rhizoids basal.

Exclusively on the reproductive body of a
Spirogyra sp. collected from a ditch by the
side of the Sultanpur Road about 11 miles
south east of Lucknow University.

The chytrid is characterised by endobiotic
sporangium with apical zoospore cyst, and
the rhizoidal system arising dxrect]y from the
base of the sporangium—the features that
characterise the genus Entophlyctis. In
specific characters the present chytrid resem-
bles E. apiculata in its fusiform sporangium
and its location between the host cell wall
and the retracted cell contents. But the
nature of the rhizoidal system is altogether:
different, short, delicate and sparsely branch-
ed in E. apiculata and thicker double contou-

red in the present species The chytrid also

differs from E. bullgapfrn in the nature of the

feeiaSi S 2iVVii: Tiiv aiids Laas

sporangium spindle shaped in the present one
and perfectly spherical in E. bulligera. The
apical zoospore cyst is similar. The rhizoids
are double contoured in borh, but while it
is long, copiously branched, and extensive in
E. bulligera

.
it ic much charter onA rectrict.
VWP'I‘SV'W,
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ed in the present one, resembling to a great
extent the rhizoids of partlcularly those indi-
viduals of E. bulligera var. tenuis which pro-
duce short rhizoidal system. The other
difference lies in the host characters. Though

th aweas aragitin

han
votn are

ana es

arasitic lll a D}JCL L]
E. bulligera parasitises the Vegetatlve cells
whereas it is the reproductive bodies of
Spirogyra that are parasitised by the precent
species. In this respect, the species conforms
to E. mammilliformis sp. nov. described in
the earlier pages in which
occurs in the zygospore. But differs from
the species both in the sporangial and rhizo-
idal characters. No known species of
Entophlyctis resembles this species.

Holotype deposited at the HCIO, Division

PR
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of Mycology
New Delhi-110012.

and Plant Pathology,
HCIO No. 37104.

IARI,

Entophlyctis caudiformis sp. nov. (Fig. 47).

opurangxa endobiotica, crescentia su
brana, interiori cellules hospitis, fusoidea,
10-12 altax8-10 Jata, laevis, incolorata
cum membrana tenui, inoperculata; cistae
zoosporae persistentes sicut nodo apicali,
sphaerica circa 4.5p diameter, endobiotica ;
thizoidea crescent ex axi ure'v‘iapuu brevim
sporangii sicut flocci, flexilia, sine ramis,
crassitudine uniforme e basi ad cacumen sita
mido proximo parallelia membrana hospitis ;

longitudino maxima 6o u; zoosporae et eorum

modus ejectionis non observatae ; sporae
perdurantes non inventae.
Thallus monocentric, eucarpic ; sporangia

endobiotic, formed below the inner surface
of the host cell wall, fusoid occasionally
ovoid, 10-12 4 highx810opu in diameter,
smooth, hyaline, thin walled, inoperculate ;
persistent zoospore cyst as apical knob, spheri-
cal about 4.5pu in diameter epi-endobiotic ;
rhizoid arising from a short axial point of
the basal end of the sporangium in a tuft,
flexuous, unbranched, uniformly thick from
the base to the tip, longest 6oy running
roughly parallel to the host cell wall; zoo-
spores and their mode of discharge not
observed ; resting spore not found.

In a Closterium sp., collected from one of
the tanks in the garden of the Botany Depart-
ment, Lucknow University.

The fungus belongs to the genus Ento-
phlyctis. Like the species described in the

nrecedino the
oLy 881+

pages,

nrecant

ot (\"\nl‘l no
patotaic

SpeECics is
characterised by the presence of persistent
zoospore case at the apical end of the spor-
angium and the rhizoids arising directly
from the basal region of sporangium In
structural configuration of sporangxum the

f‘"\'vf"lrl t] xnvo F"I\ 1\ nnnnn 1 nw\l\"l\"lf.:I
Caytria Gindrs irém tne al)ucuu:u aPuxauslu

of E. bulligera sp. nov. and E. brevis sp. nov.
also from the ellipsoidal sporangium of E.
mammilliformis sp. nov. but practically
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identical to the fusoid sporangium of
E. sphaerioides. But whereas the spor-
angium rests between the host cell wall and
the retracted cell contents in all the species

at least tip is endobiotic. Rhizoclosmatium
was established by H. E. Petersen in 1903
with monotypic species of R. globosum. To
this Sparrow added in 1937 another species

of Entophlyctis already described the spor-
angium in the present species lies imbedded
inside the host cell contents.

differs from: all the known species belonging

to the persistent zoospore cyst group.
Rhizoids are narrow, tubular, thick ﬁlament-

and pvrnncnrn]cy ‘\rnnnknfl F
UUO, OI.UI.IL QALIUL LCALCiiOAVY L iQalriviivu ll.L A4,

bulligera somewhat similar but short in E.
bulligera var. brevis short tapering or thick
strand in E. mammulliformis and double
contoured, tapering in E.
the present fungus the rhizoids arise from
basal axial contiguous points on the sporan-

P RASORS P Tam
31}’5“6” utucs. 111

R. auranticum. Subsequently in 1954 .2
third species of R. marianum was added
from ]apan by Kobayas1 and Ookubo

phlyctzs One specnes of hazoclosmauum
found by the authors is described here.

Rhizoclosmatium globosum H. E. Petersen
J. de Botanique, 17 : 216, 1903 (Fig. 49).
Thallus monocentric, eucarpic, interbiotic,

consisting of sporanglum apophy51s and

lhlLUlub ’ bPUIdIISIUIII bPllCIlLdl IZ‘L lll uld"
meter, double contoured, walls slightly thick-
ened, smooth, colourless, inoperculate, wholly

gium as a tuft, flexuous, filamentous all
growing vertically down for a very short
length and then take a gradual lateral bend,
each separately running roughly parallel to
the host cell wall, attaining a maximum
length of 6o x of uniform thickness and un-
branched throughout. The host too, is diffe-
rent. It is Spirogyra in the case of the Ento-
phlyctis species described in earlier pages but
a species of Closterium is the host of the
present Entophlyctis.
Ranoth in the host chava

AJURLIL 111 LilL 1IVU0oL Liiaira

w
ot
-
D
ok
—
v
n
-
3

the distinctive rhizoidal system the chytrid
differs from all known species of Entophlyc-
lis 1nclud1ng those described here. It has
therefore been identified as a new species.
Holotype depostted at the HCIO, Division
of Mycology and Plant Pathology, IARI,

New Delhi-110 012, HCIO No. 37106.

RHIZOCLOSMATIUM

Rhizoclosmatium belongs to Rhizidiaceae,
a family characterised by interbiotic thallus,
inoperculate sporangium, interiorly develop
ed subporangial apophysis and extensive
richly branched rhizoidal system of which

6

fertile, except for the extrasporangial portion
of the apophysis; apophysis develops inte-
riorly, projects outside the sporangial base,
subsporangial, thumb-shaped, structure, 3y
highx2.5u wide, wall thin, colourless ;
rhizoids arise from the base of the apophysis,
bifurcating into two strands, diverging to
opposite directions, stout, tubular, 1.2p in
diameter, tips divide dichotomously forming
narrower branches; zoospores and their

mode not observed ; resting spore not found.
Sanronhvtic on the exuviae of some animal.

VEp IRyt VAL 2T RALYISC Vi Sl aliiillas-

cule, prcsent in the sediments collected from
the bottom of a tank, in the garden of the
Botany Department, Lucknow Umversxty

T]\ Mot hi‘MAﬂf
P>
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sent chytrid treated as inoperculate
and identified as Rhizoclosmatium globOsum
since no operculum was detected has in ex-
ternal form, its counter part in the operculate
uuyarim‘n‘yws aureus (Karling, 1945, p- 363
figs. 41-44), but differs from C. aureus,
which, as the name implies has golden red
sporangial wall. Rhizoclosmatium globosum
also Lhytnomyces aureus are most ublqum-
ous exuviate chytrids, present in the exuviae
of Caddie flies (Phryganeidae), dragon. flies
(Odonata), midges (Chxronomldae) may
flies (effemerida), and other insect. integu

A AXW



42-
ments. But unlike C. aureus it is not soil
inhabitant.

Tha rracant u ~taa ~f Dln;-unlv’l\emnf.
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characterised by perfectly spherlcal sporan-
gium, double walled, 12 x in diameter,
wholly fertile, interiorly developed subspor-
angial apophysis giving rise to diverging
branched, stout, tubular rhizoids. Rhizophy-
d’iu"fﬂ glUUUSﬁm as (le(.l'lDeCl Dy rc‘:tefseﬁ lb
normally spherical, g-22 x in diameter, wall,
thick, smooth, colourless. Some pyriform
sporangia are also found. Apophysis is
transverse, broadly fusiform, giving rise to
extensive, delicate, richly branched rhizoids.
In most of these characters these two chytrids
are practically similar. But what are highly
significant, and have not been observed in
our chytnd are the mode of discharge of
zoospore as well as their characters. In
typical R. globosum the shape of zoospore
is variable, these are 3-4 p longx2-3u wide,
with colourless centric or eccentric globules,

and 20 i lono Bacellum

Bk 4V b 2Ry aGglaitiii,

Zoospore characters of the species assume
special importance when one considers
that Sparrow distinguished his species
Rhizoclosmatium aurantiacum from R. glo-
bosum mainly on the rusty-orange globules

hie ohnl"l ag
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believed that the difference is the function
of the genotypic factor. He also put for-
ward the view that the larger colourless zoo-
spores represent the female and the smaller

r:)
LAC

coloured zoospores represent the male,.
b ase I ceravrass  ~meeas s nen 4-‘- e +ha ~nlArie
rcn.cmcu, NOwWever, Consiacrs tnat i€ Co1our-

ed and colourless zoospores, which may
appear separately or may be associated to-
gether in the same sporangium, are due to
the effect of age and environment. Should
R. marianum, as Sparrow believes, be better
placed with the genus uzpwpmyctis and as
H. E. Petersen believes, R. gurantiacum is
better merged with R. globosum, Rhizoclos-
matium becomes a monotypic genus, with
only one species Rhizoclosmatium globosum,

tb-which our chytrid belongs.
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racterised by
monocentric thallus, its development from
all parts or part of the zoospore cyst, com-
pletely fertile sporangium that opens by the
dehiscence of an operculum and endobiotic
resting spore. Until 1966, before Karling in
1. . 1° T h 34 1 L3R 1 N (31 1
his studies on Indian chytrids, described
Chytridium oedOgoni and Chytridium para-
siticum no species of Ch\ytndgum, was known
from India, although a number of these in-
fecting species of Closterium, Spirogyra and
a few Cladophora had been warked out by
the present authors in midfifties, it remained
unpublished.

Chytridium lagemaria Schenk Ueber das
Vorkommen contractiler Zellen im Pflan-
zenreich, p. s, figs. 11-13. Wurzburg. 18;8.

Non C. lagenaria Schenk, Verhandl.
Phys.—Med. Gelsell. Wurzburg, AF. 8 :
241, 188 (Fiu. o)
Saie 1959 s 59

Thallus epi-endobiotic, monocentric, eucar-
pic ; sporangium epibiotic, sessile, mostly
spherical, 1320 y in diameter or ellipsoidal
12 highx 16 4 wide, wall smooth, colour-
less ; apophysis endobiotic, spherical, or sub-

anhe v‘nn] Qvn: in diameter ar fuciform
Spner iLGl, UT1U b 111 GAGLlieiti ULl LuWoiivUriil i2-

15 highx8-154 wide, rarely a cross wall
separates the sporangium from the apophy-
sis ; rhizoids endobiotic, arising from a single
or more axial points of the basal end of the
apophysis, variable in length, thin, filament-

dichatamancly hranched L, |
ux\.uutuuxuumy oranciea at uxc umldl

end ; operculum convex, smooth, dehisce to
form a wide pore, completely thrown off or
the remnant remains attached to the rim of
the pore ; zoospores form and mature inside
the sporangium, on dlscharge ghde through
the pore, emerge outs side wrmlng a gwuular
mass at the orifice, remain motionless for a
while, later disentangle from each other and
swim away; zoospores hyaline, spherical,
34 u in diameter, with a single, central glo.
bule and a single, long posterior ﬂag@llum ;

Nnia
vus,
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resting spore endobiotic, abundant in each
cell, hyaline, smooth, ph rical, doubie-
walled, outer thick, inner thin, conte

e ] 42284 -——— on -

several refractive granules, those developmg
in reproductive cell larger, 1625, in dia-
meter those in vegetauve cell smaller, 10
14.‘u, n diameter i v el
DT'CQ
angxum but short, stout double contoured
with wide lumen all through, dlvergent
-tapermg into pomted end, on germlnatlon

rion hintie enOoran ol um PR N _. —
SLVC rise to ctu.uxuub otnuaus 111 C1L11CIL P

soidal 24 u long x 13 u broad or spherical, 20
in diameter with globular inclusions.
On the vegetative cells and reproductive

odies of a Apirogyra sp. collected from a
by the side of the Sultannur Ra

b Liie  Salss vadv MUilGllprul L\UQL&,

1 miles south east of Lucknow Umversltv
The fungus belongs to the genus Chytn-
dzum and in speClﬁc characters conforms to

_ ML J ann oe

he speclcs buyt awum iage naria Schenk.

7.
La
Karhng ( rmé) studied in detail the develop-

mental stages in the life history of C. lagena-
ria on Oedogomum sp- which conformed to
the findings of Sparrow (1932, 1936)
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Oedogonium
sp. In the present fungus, too, developmen-
tal stages, in Spirogyra sp., are similar. Zoo-
spores after a period of swarming encyst on
the host wall. The cyst germinates produc-
ing a germ tube which penetrates the cell.
As it grows in length the distal end forms
rudiment of rhizoidal system and simultane-
ously the proximal end immediately below
the zoospore case starts transforming into
rudiment of apophysis. The contents of
apophysis when mature migrates into zoo-
spore case initiating the development of
sporangium which expands ultlmately to give
rise to fully formed sporanglum The thal-
lus at this stage consists of zoosporangium,
apophysis and the rhizoidal system. The
two celled thalli recorded by Karling formed
by a cross wall separating the sporangium
from the apophysis and its rhizoids was
observed by the authors only in a few.

The resting spores are essentially the en-
cysted apophysis. The early stages in the
nt of both are siumilar but at a

neve]npmv_ of are SuIY
later stage the walls begin to thicken and
there are increase in the refractive contents.
At maturtty the retrmgent globules coalesce
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smooth, hyahne, sphertcal or elhpsmdal, wlth
one or two large refractive globules. The
t\-n-nm-“ ‘ k vnn‘--“ 3 avas or-Ta) A +]\a|r
scllll.lll llUll Ul. uu,oc lcblllls BPUI\-B auu Liiv i
turther development are similar to those of
zoosporangia. Each resting spore acting as
prosporangium on germination produces a
protuberance into which the sporangial con-

the nrotutherance enlaroes to
LL1IW tlaOD QALILL LiiV rlvuuuu;u;l\v \.Auuxéwo Lo d

form anepibiotic sporangium. Zoospore for-
mation and their liberation are similar as in
normal zoosporangium.

The sporangial variation in this chy rid
The variation
rhizoidal system as noted by Karlmg in his
species is not found in the present chytrid,
excepting that those growing on reproductive
body produce shorter rhizoids
growing away from it, besides some stubby
and other forms.

It is however in the resting spore that
considerable variations occur. The variations
are not so much in rhizoids which are all
similar, double contoured with prominent
lumen throughaut, tapenng to a Pomted
end. But difference is exhibited in the size
of the sporangium which are distinctly of
two sizes, without intergradation. Those
growing in cells with reproductive bodies are
larger, 16254 in diameter and those ansmg
in vegetative cells are smaller 10-14 p in dia-
meter. Such wide difference in the size of
the resting spores is unlikely to be due alone
to the nutritional status of the reproductive
body in the one hand and the vegetative
cell on the other. Considering all the as-
pects the chytrid is identified as Chytridium
lagenaria Schenk.
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52, 53)-

Thallus epiendobiotic, monocentric, euca
pic ; sporangium eplblonc arising from zoo-
spore cyst which persists as small sterile
papilla at the base, procumbent or ascend-
ing, fusiform, some with proximal conca-
vity, thin walled, hyaline, smooth, 30-40p
apex rounded,

eucar-

h\ch X 12-17 12 whm‘n w)_rlper

=225 LY} adNaAS TSty

basal end lobulus, sterile, continuous with the
sporangium ; apophys1s endobiotic, subspor-

BULLETIN OF THE BOTANICAL SURVEY OF INDIA

endobiotic spherical and germinating into
ellipsoidal sporangium could not be com-
pared as these were not observed in our
rungus.

The fungus has been identified as Chytri-
dium schenkii (Schenk) Scherffel.

Chytridium horariumforme

51).
b‘porangia

sp. nov, (Fig
A% <

endobiotica, obovoidea, 22 @

anglal subtendlng the sporanglum spherl- altax 18 ® lata, incolorata, membrana laeva,

hyaline ;

filamentous delicate

2R2R22ILIIINES, BRARESN,

and their mode of discharge not observed ;
resting spore not found.

On vegetative filaments of a Spirogyra sp.
collected from a ditch by the side of Sultan-
pur Road 11 miles south east of Lucknow
University.

The species closely conforms to the fungus
Chytridium schenkii (Schenk) Scherffel. In
both our fungus and that illustrated by
Scherffel the sporangia are fusiform with
regular or irregular contour, smooth, distal
and proximal end tapering from swollen
middle, the apical papilla rounded with
smooth, convex operculum and the basal
end lobulus sterile. The stance in both is
tilted or procumbent and the attachment is
either axial or abaxial. The similarity bet-
ween the two fungi in structural configura-
tion is obvious. The difference, however,
lies mainly in the size of the thallus and also
in the rhizoid and the host characters. The
sporangium in Scherffels species is 15p
hich % 10 .. wide s 8i10u in dia-
high x 10 u wide, apophysis 810 in dia
meter and rhizoid well developed and well
bratiched and the host is a species of
Oedogonium. In contrast in our fungus the
sporangium is 3o-40u highx12-17 4 wide
and apophysis 13 pin diameter, altogether a
larger species opractically double the
the rhizoids are filamentous, delicate, scanty,
and the host is Spirogyra sp. The resting

rhizoids arising from apophysis
nnhranrhed

[ 93830 R-20 1050 0N

Z00shores
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, 13 p in diameter, thin walled, smoot VEXUs, i

contractus ; apophysns (haustonum) endobio-
tica, subsporangica, ovoidea, 18 y altax 13y
lata, membrana tenue, incolorata, isthmus
7 p lata, sporangium continuous cum haus-
torium ; forma similis horarium ; rhizoidea
endobiotica, filamentosae, brevis, sine ramis,
oriens ab latarale positus in haustorium ;
operculum apicale, laeve, postque dehiscent
vel adhaereo orae pori; zoosporae emergunt
singillatim per formina apicalia et requiscen-
tis immobolis, deinde separate et currant
abeo ; zoosporae sphaerica, 3-4 p diameter
cum globules ; flagellum singulum, poste-
riorum ; sporae perdurantes non observatae.

Thallus epiendobiotic, monocentric, eucar-
pic ; sporangium obovoid, 22 u high x 18
wide, wall smooth, colourless, apex convex,
gradually tapering towards the base ; apophy-
sis endobiotic, subsporangial, ovoid, 18y
high x 13 . wide, wall thin, hyaline, con-
nects with sporangium by means of an
isthmus, 7 x wide, giving the entire struc-
ture an hourglass appearance ; rhizoid endo-
biotic filamentous, unbranched, short, aris-
uxs from the lateral wall of the apephysn ;
operculum apical, convex, on dehiscence
open up like a lid, forming a wide apical
pore, at the rim of which the operculum
remains attached ; zoospores emerge indi-
vidually through the pore, and after a short

of rest at fl’\n orifir A3 o |
Axe VAAII\_\-, ulablll.allslc allu

swim away ; zoospores spherical, 3-4 u in
diameter with globules, and single, long

fornrn lararal

.
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nosterior acellum ¢ resting snore not Mvenloov and Plant Pathaolosy TAR ew
puosvaai HGgLIIRLE2 S I - av;] \.Ulv& Axili A iadRziL A uLLJvJ.v& 9y Sirawi, aNSVy
observed Delhi-110012. HCIO No. 37108.

Parasite on the reproductive cell of a
Spirogyra sp., collected from a ditch by the
side of the Sultanpur Road, 11 miles south
east of Lucknow University.

The chytrid is characterised by obovoid,
epibiotic- sporangium and almost mirror
image endobiotic apophysis. The two are
continuous by a wide isthmus, giving the
species an hourglass appearance. It does not
confornr to any known species of Chytridium

Chytridium reniforme sp. nov. (Fig. 54).
Sporangia endobiotica reniformia, sessilia,
membrana superior valde arca -membrana
inferior curvata, pauletin anguate ad basim
22 p longax 11 u lata portio apicalis acriter
curvata, basis in forma poculi, §5u lata,
rotunda per partes sterile cum membrana
tenui, incolorata, laeve. Apophysis sphaerica,

13.5 » diametro cum membrana tenui, laeve,

belonging to the apophysate group, except-
ing the species of Chytridium scherffelii
(Scherffel) Sparrow (originally Chytridium
pusillum Scherflel), in which sporangium is
obovate or fusiform, and is continuous with
apophysis through wide isthmus as in the
present species. In both the discharge pore
is formed at the apex of the sporangium by
the dehiscence of the convex operculum, but
whereas the remnant of operculum is found
attached to the rim of the pore described
here, it is not found in C. scerffeli illustrat-
ed by Scherffel (Scherffel P- 143).

The fungus C. scherffelii, as the original
binomial name pussilum implies, is small,
S‘pﬁr‘angium 6-10 7 hlgh X55u in diaulctcr,
the largest being 10x 6 u, apophysis 4 u and
zoospore 2y in diameter, while rhizoids are
ahsent. In the present fungus, however, the
size is much larger, the sporangium being

22 u % 18 and the apophysis 18 4 x 12 p with
prominent filamentous rhizoids. There 1is
difference in the substratum as well. Here
in our fungus the host is Spirogyra sp.,
whereas in 'C. scherffelii is parasitic on an
Characiopsis minuta (?)

.
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order  Heteroccocales (Xanthophyceae-Heter-
okontae).

The much larger thallus, the presence of
rhizoid and the Spirogyra as host, clearly
digﬁnguish the present fungeus from the most

cl_é;e-ly ;;l;;;;d c. s;}.z.er-[-f—el_z:{ (Scherftel)

Sparrow.
Holotype deposited at HCIO, Division of

incolorata. Rhizojdea filamentae, delicatae
cum paucis ramis, orientes basali, brevi ab
axi principali. Zoosporae et eoram modus
ejectionis non observatae. Sporae perduran-
tes in situ cum quidam laxitae libere in cellu-
lis matricis sphaerici 18 p diametro laeves,
membranae duo. Rhizoidea filamentae, deli-
catae, cum paucis ramis orientes a basi sicut
brevi ab axi principali. Germinatio non
observata. »

Thallus epiendobiotic, monocentric, eucar-
pic ; sporangium sessile, reniform, upper
surface strongly arched, concavity at the
under surface, tapering towards the base,
22 p long x 11 » wide, sharply curved, goblet
shaped base, §u wide rounded, partially
sterile, thin walled, smooth, hyaline ; rhiz-
oids filamentous, delicate, scantily branched,
arise from basal, short main axis ; zoospores
and their mode of discharge not observed ;

vooting cnnra fanind lancaley foas 2o L. .11
LSy SPUIt 1Uunl 1UUst irée i tneé ceu

matrix, spherical, 18 i in diameter, thick,
double walled, smooth; as in sporangium
rhizoids filamentous, delicate, scantily bran-

ched, arise from short main axis at the base ;
gcrmi[\_ati@n not oheervad

On the vegetative cell of a Spirogyra sp.
collected from a ditch by the side of Sultan-
pur Road, 11 miles south east of Lucknow
University.

The fungus is

»s
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characterised by reniform
Sporangium resting on the narrow rounded
base which is partially sterile, representing

the remnant of the zoospore cyst. The spor-
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angium with arched upper surface, concave
under surface, wide distal end.and narrower
rounded base, thin walled, smooth, and hya—
line conform to Chytridium curvatum
Sparrow. In C. curvatum sporangium is
strongly arched, broadly obpyriform or
clavate, smooth, 18 u long x 8 y where widest
at the top, s pwide at the base, thick walled,
gobletlike, sterile portion from which a
short, peg-like hyaline stalk emerges merely
attached to the host wall (Sparrow 1960). In
structural configuration the sporangium in
the two species is distinctly alike. The
slightly larger size of the present thallus is
of little significance. The basic distinction,
however, lies in the presence of apophysis in
our species (apophysate) which is lacking in
Chytridium curvatum (non-apophysate) and
also in the presence of resting spore, not
observed in C. curvatum. Further well
formed and well branched rhizoid, present
both in sporangial apophysis and in the
resting spore totally lacked in C. curvatum.

In view of these differences, notwithstand-
ing complete identity in configuration of
the sporangia, the two fungi are regarded
as different. The present fungus is thus
identified as a new species and regarded as
an apophysate counterpart of non-apophysate
species of C. curvatum.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-11oo12. HCIO No. 37110.

Chytridium adpressum sp. nov. (Fig. 55).
Sporangia epibiotica, sessilia, procumben-
tia, longa axi horizontali ad membranam
cellulae hospitantis, incolorata cum mem-
brana tenui, ovoidea, 27 ulongax 17 4 lata,
basi rotunda; portio remota pauletin con-
tractus apiculus acuminatus.  Reliquiae
cistae zoosporiae, permanentis, subapicalis.
Apophysis endobiotica, abaxialis ad basim
sporangiae, sphaerica, 7 p diam. membrana
tenui. Rhizoidea endobioticae, filamentosa
orientes a punctis pluribus in basi apophysis,

[Vol. 30

breves, tenuis cum ramis semel ad cacumen
in modo dichotomi. Zoosporae et eotum
modus ejectionis non observatae. Sporae
perdurantes non inventae.

Thallus epi—endobiotic, monocentric, eucar-
pic; sporangium sessile, procumbent, long
axis horizontal, ovoid, hyaline, thin walled,
27p longx 17 broad where widest, basal
end rounded, distally tapering, pointed api-
culus ; remnant of zoospore cyst persistent,
subapical ; apophysis endobiotic, abaxial at
the base of the sporangium 7 u in diameter
thin walled ; rhizoid endobiotic, arising from
more than one points at the base of the
apophysis, short, thin, filamentous, branch-
ing dichotomously once at the tip ; zoospores
and their mode of discharge not observed ;
resting spore not found.

In the vegetative cell of a Spirogyra sp.
collected from a ditch by the side of Sultan-
pur Road, 11 miles south east of Lucknow
University.

The fungus does not conform to any
known species of Chytridium other than C.
appressum Sparrow. In C. appressum the
sporangium lies procumbent with its long.
axis parallel to the host filament. It is also
procumbent in the present fungus. But the
former is characterised by the sporangium
which is obpyriform and slightly constricted
towards the base, distally wide, 10-17 p long x
6-10u broad. The sporangium of the pre-
sent fungus is obovoid, larger in size, distally
tapering to the pointed apiculus and the
basal end broad, hemispherically curved. In
Chytridium appressum again, the end of the
sporangium rests on the substratum, in the
present fungus it is the reverse, the broader
end of the sporangium rests on the substra-
tum (apophysis). In these respects the two
fungi are different. The more significant,
however, is the absence of apophysis in C.
appressum Sparrow. Instead, a basal tubu-
lar structure abaxially formed penetrates
deep into the host cell, whereas the fungus
under investigation is apophysate and like
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of the sporangium from which the rhizoids
grow. Again in the present fungus the per-
sistent zoospore cyst is subapical-but-basaiin
C. appressum. Zoospores and their mode of

e Bppriosiiv. RSS2 R

discharge could not be compared as these
were not observed in the present plant. The

the former abaxially placed at the basal end

with refractive granules ; germination not

observed.

In vegetative cell of Spirogyra sp. collected

om a ditch by the side of Sultanpur Road,

11 miles south east of Lucknow University.
While investigating the aquatic phycomy-

cetes of Great Britain, Sparrow (1936) came

resting spore too, is unknown in both.

In view of the differences noted above, the
fungus is identified as a new species. The
fungus, to some extent, appears to bg apophy-
sate counterpart of inapophysate C. appres-
sum Sparrow. o

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-i10012. HCIO No. 37111

Sporangia orienta ex cistie zoospore, endo-
biotica, sessila, late ovoidia, obpyriformia,
23 u longax 14 u lata, inclinata,. incolorata,
laevia, membrana tenui, superficies superior
valde arca, portio remota curvata, basis ter-

minus acriter constrictus papilliformis.
Apophysis sphaerica,  13-14 diametro,
membrana tenui. Rhizoidea nulla. Zoo-

sporae et eorum modus ejectionis non obser-
vatae. Sporae perdurantes abundanter, endo-
bioticae sphaericae, 18:'2210 z d.iametro,. fitu
cum quidam laxitate Iiberi 1n matricibus
cellulis, membranae duo, laeves, incolorati,
cum refractivis granulosis. Germinatio non
observata.

Thallus monocentric, eucarpic; sporan-
gium arising from zoospore cyst, endobiotic,
sessile, broadly obovoid, or obpyriform, 23p
long x 14 p broad, colourless, smooth, thin
walled, tilted, strongly arched upper surface,
distal end curved, basal end sharply con-
stricted, forming a small papillate basal apo-
physis spherical, 13-14 p in diameter thin
walled ; rhizoid lacking ; zoospores and t}3c1r
mode of discharge not observed ; resting
spores abundant, endobiotic, spherical, 1820
in diameter, lying loosely free in the cell
matrix, double walled, smooth, colourless

across Chytridium schenkii (Dang.) Scherffel,
(the revised name Chytridium schenku
(Schenk) Scherffel) parasitic in Oedogonium
sp. in company with an epiphytic alga, a
diatom, Harpochytrium hedinii. In this,
along with the obpytiform, sometimes curved
or irregular sporangium with intramatrical
spherical base, occasional rhizoid and spheri-
cal smooth walled resting spores, Sparrow
(1936 ; 43: PL 15, fig. 16) found that

NKE AN Saala a¥e NO ) i\ 171

dium pusillum Scherffel were sometimes
formed”. It is this atypical plant, apparent-
ly foreign, as illustrated by Sparrow, which
is identical to the plant observed by the pre-
sent authors in a cell of Oedogonium sp.
The similarity between these two plants
lies in the structural configuration of the
sporangium as well as apophysis and resting
spore characters. It is believed that the
resting spores in Sparrow’s fungus found
closely associated with the atypical plant be-
longs to it and not to C. schenkii. Both the
plants are endobiotic, obpyriform, inclined
about 45°; in both the upper surface is
strongly arched, distal and hemispherical,
and the constricted basal end forms a small
papillate base ; apophysis spherical, thin
walled, resting spores spherical double wall-
f:d; In size the sporangium of our fungus
1S 23 p long x 14 4 wide, apophysis 13-14 g in
diameter and resting spore 1820y in dia-
meter. The sporangium of Sparrow’s fungus
on the other hand is long x 13 p broad,
apophysis 7-g 4 in diameter and resting spore
134 diameter (size calculated from the
figures based on the magnification given in
the legend). Thus the sporangial size is
Practically the same, the apophysis is larger

17 1
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and so also the resting spore and the shape
and the nature of the cell wall and the other
characters of the last two are also similar.

plants are practlcally 1dent1cal in their
physiognomy and the authors have no hesita-
tion to regard these as one and the same
plant.

In order to accommodate Sparrow’s plant
the description of our plant needed only
slight modification involving extension of the
range of their size. The consequent revised

description is : sporangium 1723 p long x
13-14 p broad, apophysis 13-14 p in diameter
and resting spore 12-20p in diameter. Re-
garding the taxonomic position of the plant,
Sparrow had noted its resemblance to Chytri-
dium scherffeli; (Scherffel) Sparrow and fur-
ther stressed the fact in hls monograph
(Sparrow 1960 pp. 515, §20) and also pointed
out that the present fungus differed from C.
scherffelii in having larger sporangium and

larger apophysis.

The authors cons cidar the n]ant which in-

AT X T LAALTANAWE LCEAN tll“ll AAAAAAAAAA
cludes Sparrow’s plant, to be a species dis-
tinct from C. scherffelii. As described

above, the plant is characterised by the spor-
angium 17-23 p long x 13-14 x broad, and apo-
physis 7-14 p in diameter. Scherffel’s species
on the other hand, as the original binominal
'pusillum indicates is small, 6-10 x high x 5-6 1
in diameter, the largest being 10x6u. But
more than size it is the structural configura-
tion that distinguishes the present plant
from C. scherffelii which are characterised
by typically obovoid, erect, rounded top, gra-
dually tapering towards the base and conti-
nuous with the apophysis through an wide
isthmus forming an hourglass structure
against the obpyriform, papillate base, tilted
sporangium of the present fungus. The
resting spore abundant in the present fungus
was not seen in C. scherffelii yet another dis-
tinction is the substratum character. In C.
scherffelii the host is an epiphytic diatom
Charactopsis minuta (?) in the present plant

matrix,
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it is both Oedogonium and Spirogyra. In
the light of these similarities and differences
discussed above the present plant is consider-

removal of the atypical plant with resting
spore as a new species leads to the question
of specific identity of Sparrow’s C. schenkii.
The fungus devoid of atypical plant appears
to conform to C. scherffelii as suggested by
Sparrow. But further thorough investiga-
tion is needed for conclusive identification.
Holotype deposited at HCIO, Division of

M‘ycology and Plant Pathology, IARI, New
Delhi-110 o12.  HCIO No. 37112,

Chytridium fusiforme sp. nov. (Fig. s7).
Sporangia oritur a permanenti, basi, cistae
7anPnrﬂP PrP(‘fﬂP QfS%lllae lrrem)]anter ‘F"Ql-

forme, constrictum et declinans a proxima et
distanti fini cum tumido medio, apice et basi
rotunda cum membrana tenui, laevi, incolo-
rata. Operculum convexum. Apophysis endo-

biotica sita subsporangium, substendens spor-
P}\ vnlrlpa

\N11Z01G

sphaericum

press Rt laln,

'
angium

arsctritm
Civ iy

absentes. Zoosporae et eorum modus ejec-
tionis non observatae. Spoiae perdurantes
abundantes, endobioticae siyus cum quidam
laxitate in cella matrici, incoloratae, laeves
sphaericae, g-12 p in diametro. Germina-
tiones non observatae.

Thallus endobiotic, monocentric, eucarpic ;
sporangium arising from persisting basal zoo-
spore cyst, erect, sessile, 1rregu]arly fusiform,
constricted and tapering towards both proxi-
mal and distal and from the swollen middle,
ends rounded, 25p highx13u wide, thin
walled, smooth, hyaline, operculum convex ;
apophysis endobiotic, subsporangial, subtend-
ing the erect sporangium, spherical, 11 4 in
diameter, thin walled smocoth, hyaline ;
rhizoid lacking ; zoospores and mode of dis-
charge not observed ; resting spores abund-
ant, endobiotic, lying loosely {ree in the cell
hyaline, smooth, double walled,
spherical, 9-12 p in diameter; germination
not observed.
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In the vegetative cell of a Spirogyra sp. and C. fusiforme sp. nov. To these may be
collected from a ditch by the side of Sultan- added C. gibbosum Scherffel, and C. aggre-
pur Road, 11 miles south east of Lucknow gatum Karling, considered by their respec-
University. tive authors as doubtfully different from

The fungus characterised by fusiform spor- typical C. schenkii. Sparrow (1960 p. 515)
angium with concavities at both ends appears considers that “In its present form Chytri-
to be different from sporangium of Chytri- dium schenkii is probably a composite
dium schenkii described earlier by the pre- species made up of several varieties, some of
sent authors. But such form could be deriv- which have been described as distinct species.
ed attributing irregular development to the A thorough investigation of all species of

proximal and distal parts from the swollen chytrid under discussion here, is needed fo
P\;AA]A af the fuciform qnnranoium_ Similar tha datarmination of their trie identity an
LIUQIC Ul UIT LUSIX UL iL Spuessesey Midiinal Ul QUitiliiiliauivdl UL Wital uul aucliily aiild

irregular features in some sporangium of C. relationship.
schenkii (Schenk) Scherffel has been shown to Holotype deposited at HCIO, Division of
be due to the lateral and basal development Mycology and Plant Pathology, IARI, New
of persistent zoospore cyst'resulting in axial Delhi-110 o12, HCIO No. 37113.

stance as inclined. Chytridcium acuminatum Braun Monatsber.
In size the sporangium is 25u highx 11, Berlin Akad., 1855 : 380; Abhandl. Berlin
where widest, which is much larger than the = Akad., 1855 : 29. (Figs. §8-61).
ones given for C. schenkii Scherffel, 15,  Sporangium extramatrical, sessile, smooth-
high x 10 p wide. This, however, conforms walled, ovate, broadly or narrowly urceolate
to the smallest of the sporangium of C. when empty, 13-19 p highx6.5-11 4 in dia-
schenkii of the present authors‘, whose lar- meter, usually in cluster of 4-6 sporangia on
gest is 40 u high x 17 p wide. 1he apophysis one oospore; operculum surmounting the
as well as the resting spore of the present apex of the sporangium conical, acuminate,
chytrid are similar to those as described in  3-4 p high x 2.2-3.5 u wide at the base; pene-
Scherffel’s and also in our species C. schenksi. tration tube peg-like, cylindrical, originates
But rhizoid character is different. It is directly from the base of the sporangium ;
totally lacking in the present species, while apophysis absent ; rhizoid absent ; zoospores

~L . OV o hmaan e r'éd cr‘l‘)pnb';'; ﬂperr“—xnﬂ Fnrmpr‘ ]’\‘1 f"\p P]ann(rp Fnr'rr\"m :n r-';no-an
bHUI’[, NIAMmMENTIouUsS 11l . ovievismweor GUosLiiocd $0LICG DY W Lkavagl 1uliiUws in SIIBLCII'

by us, but in C. schenkii (Schenk) Scherffel, ing dense, homogeneous contents of sporan-
it is well developed, branched, fzxtending to gium, attain. maturity while still inside, when
neighbouring cells and sometimes extra- operculum is thrown open at the time of
matrical. discharge, emerge outside the sporangium

The present chytrid thus diffelts from C. embf:dded in slime, remain quiescent for
schenkii (Schenk) Scherffel by its wholly a minute or two and then separate out and
endobiotic, irregularly fusiform and larger glide apart one by one; hyaline, spherical,
sporangia and total lack of rhizoid. In con- 34 pin diameter with one centrally situated
sideration of these the chytrid has been iden- refractive globule, and a long posterior flagel-
tified as a new species. lum, which is easily observed under phase

The present study has revealed several contrast microscope when zoospores try to
chytrids belonging to the C. schenkii com- pull apart from the slimy mass; empty
plex. For example, C. schenkii (Schenk) urceolate sporangia present abundantly;
Scherffel, C. scherffelii (Scherffel) Sparrow, resting spore endobiotic, smooth, thick
C. conchiforme sp. nov., C. sparrowii, sp. nov., walled spherical, 2025 p in diameter, more

7
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than one refractive granules present in the
cell contents ; on germination produces endo-
biotically, thin walled prosporangium, sphe-
rical or broadly pyriform, 22 4 in diameter,
with several globules.

‘Parasitic on oospore of a species of
Oedogonium collected from a ditch by the
side of Sultanpur Road, 11 miles from south
east of Lucknow University.

Chytridium acuminatum was originally
described by Braun in 1855 on Oedogonjum
rothii and subsequently recorded by Cornu
(1872) on Zygospore of Mougeotia sp. from
France, by Sorokin (1883) on Diatoms from
Asiatic Russia and later by Scherffell initial-
ly in 1897, again in 1902 and 1906 i
Oedogonium  vaucherii  from Hungary.
Scherffel’s C. acuminatum, however has
been identified by Sparrow (1960) asC. brevi-
pes a species also originally described as a
new species by Braun in 1956. About a cen-
tury later, Shen and Siang (1948) described
a Chytrid from China as C. olla which also
prove to be C. brevipes Braun according to
Sparrow (1960). C. acuminatum as well as
C. breuvipes were discovered from India by
the present authors in 1954- The fungus is

onthins anne
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hizoidless sporangium arising in a cluster
of 4-6 broadly ovoid or narrowly urceolate
or ascidium-like 13-19 p high x6.5-11 p in dia-
meter and prolonged conical operculum. In

structural conhguratmn of the sporanglu it

, Y S e Y ey ) PN T R 1 P
ONIOris to u. oia, Lo . UTCVUI €S ana u. acu-
minatum complex. But C. ollg is known to

possess broad umbonate operculum and apo-
physis with rhizoids arising from it. The
two are thus distinctly different. C. brevipes
which also has conical operculum conform-
ing in this respect to the present fungus but
unlike it grows singly, comparatively larger
‘in size and possesses apophysis variable in
:character, knob-like or conical septum. This
too, is therefore distinct. The present chy-
trid well conforms to, and is identified as
C, acuminatum Braun.

The species status of C. acuminatum is
however  controversial.  Established by
Braun in 1855 it was regarded as only a
smaller form of C. olla Braun by Fischer
(1892) and Minden (1915). Scherffel (1926)
professed the validity of the species in the
light of the results of the investigation carried
out by him. But the chytrid he studied as
C. acuminatum has since been identified as
C. brevipes Braun (Sparrow 1960). Thus in-
validating his contention so far as C. acums-
natum is concerned. However, C. acumina-
tum Braun has been treated as a distinct
species by Sparrow (1960) until further in-
vestigation proves otherwise.

The identity of C. acuminatum of the pre-
sent authors as found in natural condition,
as a species distinct from C. olla Braun, is
not so much based on the size of the sporan-
gium as on their growth in cluster, the pre-
sence of prolonged conical operculum, com-
plete absence of apophysis and the rhizoid,
differing in all these respects from the typi-
cal species of C. olla Braun.

Chytridium brevipes Braun Monatsber. Ber-
Al 6 : 587. (rxga 62, b3)

hintic mMonocent
v Ll\r, Gllvllv»\.’lll

develops smgl
spore on host cell wall sendmg out g.hke
penetratlon tube into the oospore ; extra-
matrical, sessile, thin, smooth-walled, hyalme
with pointed apiculus when mature, broadly
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the apex, prolonged conical, acuminate, 7.5-
12 p high x 4.5-8  wide at the base ; apophy-
sis knob-like or subsporangial swelling wide
at the base, gradually tapering, divided into
more than one celled structure by cross wall
septa, constricted at the septal region, some-
what moniliform, tip pointed : rhizoid when
present arises from the base of the apophysis,
slender, delicate, sparsely branched at the
tip, barely visible, sometimes absent;
zoospores mature inside the sporangium
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Figs. 49-63 : Legend at the end of the artide
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operculum thrown off on dehiscence
forming a wide pore through which zoospores
emerge ; zoospores and their mode of dis-
charge not observed ; resting spore not found.

Parasitic on zoospore of an Oedogonjum
sp. collected from a ditch by the side of
Sultanpur Road, 11 miles south east of
Lucknow University.

The chytrid is characterised by epibiotic,
solitary, ovoid or narrowly urceolate sporan-

gium, its prolonged conical, acuminate
operculum, and knob-like or consmcrea
connically mnn;" Arn 2- allad
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with or without rhizoid. The species resem-
bles C. olla Braun, C. gcuminatum Braun and
C. brevipes Braun. But C. olla differs in its
broadly umbonate operculum and in the
nature of the apophysis and the rhizoid ; and

C. acuminatum in its smaller sporangia and
their orowth in cluster. and the total lack of

wAMWAA 6&\-’" YAL AX2 \'L“ULUA’ CAABL [ ¥4 LU/LAR AL aw VA
endobiotic part. There is a pronounced
resemblence of the chytrid to C. brevipes,
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yond the range covered by the sporangia of
C. acuminatum and C. brevipes. The view
that C. brevipes is a smaller variety of C. olla
was controverted by Scherffel who in his ear-
liest investigation of the species collected in
1897 from Iglo, Hungary, on Oedogonium
sp. Later in two subsequent investigations
of the same species on Oedogonium vaucherti,
collected from the same locality, he first con-
cluded against his former view (1904), that
the chytrxd is nothing but a smaller form

of C. olia and proposed elimination of C.
nnnm.’mn# 2117 ne a digtinet enacie ocharffal
wuoerie uiriry acs a ulaLLLl\.L Dtlbl.lca \U\'Llclllbl

inat
1914 p. 108). Finally again, resiling from
this position on the basis of his observation
that its sporangia, even when solitary and
free from competition, retain their relatively
smaller size, Scherffel came to the conclu-
sion that the C. gcuminatum is a valid spe-
rom C. olla /Qr'hprﬁ:pl ran R

1o . L&, (LUK i ayaU).
It is to be noted, however that the species

investigated by Scherffel as C. acummatum

riag dicrineot
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in which too, the spora'ngia are ovoid, oper-
culum conical, acuminate. The size too 1is
practically the same, 27 x20p against our
species, 35 x 2022 u the maximum size obser-
ved by Scherffel §6x 40-45.. Apophysis is
present in both. In our species it is knob-
like or constricted 2-3-celled subsporangial
structure. In typical C. brevipes, 2-celled
large spherical, subsporangial swelling cut off
from the sporangium on maturity by knob-
like or conical septum. Rhizoids are vari-
able in the former, may be present or absent
in the typical species. In the light of the
above observations the chytrid is identified
as Chytridium brevipes Braun.

The species status of C. brevipes Braun
too, is controversial. Like C. acuminatum
Braun it is regarded as a smaller form of C.
olla by Fischer (18¢g2) and Minden (1915)
finding support in the extreme variation in
the sporangmm of C. olla observed by Kny
(1871), in over crowded condition as small as
11.9 X 10.6  attaining maximum size of 100 x
57 » when growing singly, embracing far be-

Braun has been identified as C. brevipes
Braun, in view of the well developed sub-
sporangial, spherical apophysis and treated
as such by Sparrow (1960) in his monograph,
with the remark that further work is needed
before the chytrid is reduced to synonymy.
The present authors too, are of the view that
the chytrid represents a species distinct from
C. olla.

Chytridium  kolianum Domjan Folia crypto-
gam, 2(1) : 27, 1936. (Figs. 64, 65).
Thallus epi-endobiotic, monocentric, eucar-

pic; sporangium epibiotic, sessile, smooth,

hyaline, thin walled, sphencal or ellipsoidal,

12.5-15 p high x 15-25 p in diameter ; apophy-

sis endobiotic, subsporangial, broadly obo-

void or fusoid, 15p highxi2.5 4 wide;
isthmus connecting apophysis with the spor-
angium, 3u wide; rhizoids two originating
as prolongations from opposite ends of apo-
physis, short, double contoured, unbranched ;
operculum entire upper part of the sporan-
gium extending well below the equatorial
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belt, convex, thin walled, smooth, hyaline, and in rhizoidal characters. In our chytrid
on dehiscence opening by a sharp circular jsthmus is wide, and rhizoids are two short
rent (circumscissile) round the sporangium, prolongations from opposite ends of the apo-

’

2e » in diameter. persisting extramatrically,
J ™ LA o P
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eventually disintegrating ; the remnant spor-
angial base persists as an open bowl-like

ysis w y be
whereas in C. kolijanum isthmus is absent,

and rhizoids are normal filamentous and
branches not well developed. The host in

structure ; zoospores in slimy 1mass becomes
exposed on dehiscence, remain quiescent for
a short period, disentangle and swim away,
spherical, 3-4 u in diameter, hyaline, poster-
iorly uniﬂagellate ; resting spore not observed.

In Closterium sp. collected from one of
the tanks in the garden of the Botany Depart-
ment, Lucknow University.

Chytridium kolianum has been recorded
only once on Spirogyra and Zygnema from

, ' he

characterised by epibiotic sporangium, endo-
biotic apophysis, the two continuous by
means of wide isthmus, two short rhizoids
one at each end of the apophysis, dome shap-
ed operculum, circumscissile dehiscence.
The chytrid resembles C. gibbosum Scherffel
in the character of the apophysis which is a
flattened, swollen structure with two short
rhizoids from its two opposite ends, and in
no other character. On the other hand it
resembles Chytridium kolianum Domjan, in
all except isthmus and rhizoidal characters.
In C. kolignum the sporangium is ellipsoidal,
smooth, thin walled, 12.520 u highx17.5 4
in diameter. The apophysis is endobiotic,
subsporangial, ellipsoidal, 12-25 u highx 10-
22 u in diameter ; operculum Whl?h is .whole
of the upper part of the sporangium is 17 p
in diameter and dehiscence is a circumscis-
sile. In the present chytrid too, the sporan-
gium is ellipsoidal and smooth, hyaline,
12.5-15 p high x 1525 4 in diameter, apophy-
sis endobiotic, broadly fusoid or obovate, 154
high x 12.5 5 wide, operculum whole of .the
upper part of the sporangium extending
below the equatorial belt, dome shaped 12-
25 u in diameter, dehiscence circumscissile.
The distinction however, lies in the isthmus

the present fungus is Closterium sp. and the
C. kolianum is saprophytic on Oogonium of
Oedogonium sp.

In the light of the above observations, the
chytrid has been identified as Chytridium
kolianum Domjan..

Chytridium closterit sp. nov. (Fig. 66).
Sporangia epibiotica, sessilia, sphaerica,
8-15 u diametro, laevia, incolorata cum mem-

ovoidea 8-11 y longa x 4.5-6 1 lata, membrana
tenui, laevi. Rhizoidea absentes. Operculum
laeve, largum, convexum, supra dimidio par-
tem, totius sporangii, extendens infra sequa-
toriam regionem. Dehiscentia per acrem
rotundam scissuram circum ategene sporan-
gium (circumscissile). Rejecta ut eupula 7-10 g
diametro denique disintegrata. Reliquiae
basis sporangii permanentes sicut poculum
apertum 6-13 u latum. Verae dehiscentiones
zoosporae atque eorum e€jectionis et poste-
riores modi operandi non observatae. Sporae
perdurantes non inventae.

Thallus epi-endobiotic, monocentric, eucar-
pic; sporangium epibiotic, sessile spherical,
8-15p in diameter, smooth, thin walled,
hyaline ; apophysis endobiotic arising from
basal axial point' of sporangium, continuous
with it, ovoid, 8-11 y long x 4.5-6 x broad, thin
walled, smooth ; rhizoid absent ; operculum
large convex whole of the upper half of the
sporangium extending well below the equa-
torial belt, smooth ; dehiscence by a sharp
circular rent around the sporangium (circum-
scissile), thrown off as a dome, 7-16  in dia-
meter, eventually disintegrating; the rem.
nant of the sporangial base persists as an
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open bowl, 6-13u wide; actual dehiscence,
zoospores and their subsequent behaviour not
observed ; resting spores not found.

On Closterium sp. collected from one of
the tanks in the garden of the Botany Depart-
ment, Lucknow University.

The chytrid with its epibiotic, spherical,
smooth, hyaline, sporangium is essentially
similar to Chytridium
described by the present authors. er-
culum character is also similar. 1ln both,
the dehiscence is circumscissile, and the oper-
culum is thrown off as a dome shaped
structure, exposing the zoospores and the
sporangial base persists as an open bowl.
The present chytrid, however, differs in its
somewhat smaller size, and characteristically
in its endobiotic part. In contradistinction
to C. kolianum’s broadly fusoid apophysis
with wide isthmus, the apophysis here is
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ing rise to a system of wide-lumened branch-
ed rhizoids. The fertile sporangia open up
by an apical operculum.
Macrochytrium botrydioides var. minutum
var. nov. (Fig. 67).
Thallus monocentric, eucarpic, coenocytic,
single celled, consisting of main axis, basal
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length 40, main axis cylindrical, 10 plong x
2 u broad, base successively bifurcates form-
ing a number of wide lumened tubular
rhizoids which further branch and rebranch
ending in pointed tip ; contour of the wall
smooth without wrinkle, or knee-like out-
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growth ; apical end distended, narrow ub‘pyri—
form, 15 longxiop in diameter, broad
round apex, wall smooth, colourless, filled
with dark brown granular cell contents

mostly collected at the apical end, no cross

e

ovoid, connected with the sporangial base by
its narrow apical tip, functioning as narrow
isthmus. Rhizoid is totally absent, lacking
kolianum. The smaller size of the entire
thallus, sporangium and apophysis, far more
significant difference in the structural con-
figuration of the apophysis and the nature of
the isthmus connecting it with the sporan-
gium and the total lack of rhizoid differen-
tiates the present chytrid from C. kolianum.
As far as the authors are aware no other
chytrid conforms to the present species.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-110 o12, HCIO No. 37117.

MACROCHYTRIUM

The genus Macrochytrium was established
by Minden in 19o2 to accommodate one
monotypic species, M. botrydioides. The
genus is characterised by epibiotic, monocen-
tric, eucarpic thallus in which sporangia are
epibiotic, operculate, the endobiotic part giv-

wall divides the distended tip from the
rhizoidal axis to form the sporangium ;
dehiscence, zoospore not observed ; resting
Saprophytic on submerged pears used as
bait for collection of Blastocladig from a
tank in the garden of the Botany Department,
Lucknow University, Lucknow.

The chytrid described here resembles
Macrochyirium botrydioides Minden, but
there are some fundamental differences. In
both the thallus is single celled, the main
axis is cylindrical, the apical end narrow-
obpyriform. The swollen apical end does
not, however, represent the sporangium in
either case. The rhizoid at its proximal end
is broad, tubular, much branched, the axis
is filled with dense cell contents. The simi-
larities between them cease here. No further
differentiation of the thallus of the present
species has heen observed.

The sporangium of Macrochytrium botry-
dioides is known to be produced by the dis-
tended tip of the lateral branch originating
below the apical end which gradually pushes
aside the blunt apical tip of the true axis to
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a lateral position and its.e‘lf oc.cupies t"ne up-
'. (JO U O c d S5
displaced true apical tip forms a knee-like
protuberance, this upright axis eventually
becomes distended to form the sporangium
delimited by a cross wall, situated vertically
on the main cylindrical axis, from the base
of which the rhizoidal system makes its
appearance. The maximum length of the
thallus is 8oop, the average normal speci-
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mens of which as found by Minden was

Ehytrid. The very minute size of the pre-
sent chytrid, 40 p in its entire length, and
the apical end 15px 104, the lack of cross
wall delimiting the swollen apex to form the
sporangium, no displacement' of true apical
end by lateral branch growing just under-
neath it, the rhizoidal axis devoid of wrinkle

or knee-like growth, all points to the fact that

different varietv or
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either it is
the chytrid represents a very garly develop-
mental stage of M. botrydioides, perhaps
soon after germination, much pri.or to the
formation of sporangium or resting spore.
The authors are inclined to the former view.
Holotvpe deposited at the HCIO, Division
ol "and Plant Pathology IARI,

of Mycology
New Delhi-110012. HCIO No. 37178.

MYZOCYTIUM

In an earlier paper the present authors
(Das Gupta and John, 1953) desc'rl.l)e(.i Myzo-
cytium proliferum Schenk, parasitic 1n a spe-
cies of Spirogyra. The fungus nwhlch is of
wide occurrence in wide range of green aigae
was also described from India previously by
Chaudhuri (1933), Mundkur (1935), and Lacy
(1955) all in Spirogyra. Again ir 1963 and
1965 it was found by Karling also in Spero-
gyra sp. Three more species of Myzocyhium
have been discovered by the authors of w!nch
M. megastomum de Wildeman occurs 1n a
species of Closterium, M. rotiferum sp. nov.

55

parasitic in the adult of a rotifer sp. while
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also inhabits Closterium sp.

Myzocytium megastomum de Wildeman
Ann. Bot. Belge Micro (mem.) 17 : §3,
1893. (Figs. 68-70).

Thallus holocarpic, unbranched; sporan-
gium endobiotic, occurring as a bead-like

linear series, separated by cross wall or linked
) N
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form g-12 x §-8y, thin walled hyaline ; dis-
charge tube single, arises as protuberance
from sporangial wall, passes unconstricted
through the host cell wall terminating at the
surface immediately after emergence, or
attain variable length maximum found 6o y,
extracellular portion irregularly cylindrical,
narrow, 2.5-5p in diameter, intramatrical
portion sh
bous, 4.5-7 u wide ; zoospores and their mode
of discharge not observed ; gametangium
ellipsoidal, 12-15u x 6.5-8u; emerging resting
spore, smooth, hyaline, ellipsoidal, about the
same size.

In a Closterium sp. collected from one of
the tanks in the garden of the Botany depart-
ment, Lucknow University. ’

Schenk (1858) established the genus Myzo-
cytium with the species of proliferum. De
Wildeman (1893) distinguished M. megasto-
mum as a species distinct from M. proli-
ferum ; the distinguishing feature being dis-
charge tube with a more or less well defined
swelling beneath the inner face of the host
cell wall. Since then the species has been
described by Scherffel (1g14), Skvortzow
(1925), Ciep (1935), Martin (1%37), Berdan
(1938). Canter (1948). Sparrow and Barr
(1955).

The present fungus conforms to the species
Myzocytium megastomum. The sporangia
are arranged in a linear series, of variable
shape. oval, elliptical or lenticular, 10-12 p x
5-top. smaller than those of the typical
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species which is 22-50 X 9-32 1. The d.ischargc
tube originates from the §poranglal vs:all
developing as a narrow flexile tubes whl?h
pierces through the host cell wall, unconstric-
ted and emerges outside to attain varlous
lengths some terminating at the wall surface.
The swollen base that distinguishes M.
megastomum from M. p'rOl:'fe:"un:_ formeg
beneath the inner surface of the host wall
is 4-7 p in diameter.

Myzocytrium anomalum sp. nov. (Fig. 71).
Thallus holocarpicus, endobioticus, eramo-
sus ; sporangium discretum, plerumque pyre-
forme, constrictum ad extremitate apicali,
raro fusiformis cum constrictionibus ad ex-
tremitatibus ambabus, laeve, hyaline, 25-404
longum, 15-20  latum, sporangia irregulariter

cneaiiloeie A

disposita in serie bus Irreguiaris ua"}o-li:ne:
aris varie inter-se imbricatis; tubus emissi
non observatus in ullo sporangio ; zoospora
non visa; reproductio sexualis a.antheridio
et oogonio sphaerico; spora quickens non
visa.

Thallus holocarpic, endobiotic, u'nbre}nch.
ed ; sporangium discrete, predominatingly
pyriform, constricted at tl?er apncal; efld,
occasionally spindle-shaped with constriction

.
PR

at both ends, smooth, hyaline, measuring
25-40p long by 15204 br.oad; sporangia
haphazardly arranged in an irregular, double
linear series, variously overlapping each
other ; discharge tube not found to be form-
ed in any sporangium ; Z0OSpore not qbst-
ed ; sexual reproduction by unspecialised
antheridium fertilising spherical oogonium
by direct fusion or by the formation of small
papilla ; resting spore not found.

In Closterium sp. collected from a tank
in the garden of the Botany Department,
Lucknow University. .

The present fungus is strikingly different
from the two algae-inhabiting Myzocyhum
Species, M. proliferum and M. megastomum
in the arrangement of sporangia as well as
other charac In this fungus sporangium

tors
CIs.

0
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is discrete, biseriate in host haphazardly
arranged in irregular series. Some sporan-
gia at one end overlaps the top of the next,
bases overlap each other; in others again
apical end points to opposite directions. ‘In
all these, however, the long axis of the spor-
angium lies parallel to the host cell wall.
The host is strongly arches. The sporangia
are varied in shape, pyriform, fusoid, lenti-
cular with constriction at both ends, all in
the same host cell. In size these are 25-40
long x 10-15 4 wide. While discharge tube is
commonly formed in each of the sporangium
in M. proliferum and M. megastomum,
none of the sporangium in the present spe-
cies has been found to form discharge tube.
Sporangia arranged in double series are -per-
haps not uncommon. Canter for example
illustrates seriate elliptical sporangia in a
Clostertum sp. none of which has reached
the 'stage of maturity of formation of dis-
charge tube (Canter 1947, p. 81, fig. C).
Male and female gametangia are more or
less similar in structure in M. proliferum
and M. megastomum and fertilisation is by
a pore or tube. In the present fungus, the
male gametangium is unspecialised, mostly
pyriform-like sporangium, the female game-

tangium, oogonium is spherical. The re-
production is accomplished by the fertilisa-
tion of oogonium by the antheridium, in
which pointed apical end or basal papilla
acts as fertilization tube.

In the presence of the non-linked, discrete,
mostly overlapping sporangia haphazardly
arranged into two irregular series, lying
parflllel to the host cell wall, of varied shape,
arched host cel], the complete absence of dis-
charge tube sexual reproduction by dissimi-
lar male and female gametangia, the fungus,
though closely related, is very distinct from
any of the known species of green algae m-
habiting Myzocytium.

Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology IARL
New Delhi-110012. HCIO No. 37184.
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Myzocytium rotiferum sp. nov. (Figs. 72, 73).

Thallus holocarpicus, eramosus ; sporan-
gium numerosum, irregulariter dispositum,
variabile, subsphaericum, 7-8, in diam,
pyriforme, 8-10u latum x 6-7 u altum, parvis-
simum 2.5 in diam., non lobulatum ; tubus
emissi flexilis, tubularis, 6 ux2pu, operiens
intus corpum hospitis, raro magnus, 1520 u

1.52p, per parietem huSpitiS et
apertus extus a dissolutione apicis ; zoosporae
et illarum modus emissi non observatae;
gamétangium sporangii simile, pariete laevi,
raro undulato ; oospora parthenogeneticaliter
evoluta, plerumque ovoidea,  ecolorata,
TS X 5 s parxete crasso, laevi, remanens

PP Ry

QUNCE-

AT atnaa

PCI‘CLI aln y(.l
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laxe in gamuausw ’ gcuu inatio non
vata.

Thallus holocarpic, unbranched ; sporan-
gium numerous, arranged 1rregularlv, vari-
able in shape, subspherical, 7-8 p in diameter,
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perfectly spherical, double-walled. In all
these characters our rotifer inhabiting species
appears to be basically different. In the
present species the thallus is not branched,
the sporangium is not saclike, nor lobular.
On the other hand the sporangium is sub-
spherical, oval, pyriform, discrete entity,
irregularly scattered, occasionally appearmg
as hu}scd series,
mentous, tubular, usually short occasionally
long, liberation of zoospores is both inside
the host body or outside it. Zoospores and
their mode of discharge could not be com-
pared as these have not been observed by us.
The gametangia and oospores in our spec1es
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are buUbPllCllLd‘l or
between the two is thus very clear.
Sparrow (1960) on his comments on the
species described by him as Myzocytium
zoophthorum states that the lobular branch-

pyriform, 8-10 p wide x 67 » high, smallest
25p ) in diameter, non—lobulate; discharge

15-20p X 1.5-2 p penetrating through the host
wall and open up outside by the dissolution
of the tip zoospores and their mode of dis-
charge not observed; gametangium similar
to sporanglum wall smooth, rarely undulat-
ing ; oospore developing parthenogenetically,
mostly ovoid, colourless, - ux57p, wall
thick, smooth, lymg losely in the gametan-
gium, germination not observed.

Parasitic in the adult rotifer, found in the
sediment, collected from the bottom of one
of the tanks in the garden of the Botany
Department, Lucknow University.

The only rotifer inhabitating Myzocytium
species so far known is Myzocytium zooph-
thorum as described by Sparrow (1g60). It
is characterised by irregularly arranged spor-
angia, saclike, often lobular, §-17 p in dia-
meter,” of variable length, separated by
narrow, inconspicuous septa, branched, dis-
charge tube generally short, and broad, zoo-
spores aré discharged outside; the oospore

ed thallus observed in the infected rotifer,
may well be the thallus of Lagemdzum

uneare a SpCCleb p ly Known, lntl—

species in the host body of the rotifer. While
this may to some extent explain the differen-
ces that exists between the two species, our
fungus appears to be basically different from
the one described by Sparrow. The species
of the host rotifer also seems to be different.
Holotype deposited at the HCIO, Division
of Mycology and Plant Pathology. IARI,
New Delhi-t10012. HCIO No. 37183.

Ovrripiopsis

The first record of the Indian Olpidiopsis
was by Butler (1907) who described the spe-
cies of Olpidiopsis minor Fischer, revised by
Karling as O. fusiformis Cornu, the species
of Pseudolpidium aphanomyces (Cornu) Fis-
cher revised as O. aphanomyces (Cornu)
Saccardo. The third, Olpidiopsis schenkiana
Zopf, retained its original diagnosis. To these
three, Das-Gupta and John added the species
Olpidiopsis achlyae McLarty in 1953. Since




t988] DASGUPTA AND JOHN : A CONTRIBUTION TO OUR KNOWLEDGE OF THE ZOOSPORIC FUNGI

then have

122832

gever

SV NAd avi

al

These are O. fusiformis, O. luxurigns, O.
saprolegniae var. saprolegniae (Srivastava
and Bhargava 1963); O. varians, and O.
indica (Srivastava 1964, 1975); O. incrassata
(Srivastava G. C. & R. C. 1976) all from
Gorakhpur ; also O. saprolegniae var. indica
(Thakurji 1967) from Varanasi. Almost all
these species besides O. pythiae have been
recorded from South India (Karling 1966).

The present fungus diagnosed as Olpidiop-
sis decipiens sp. nov. parasities a species of

species
I

59

nium resting
loosely on the ooplasm at one side separated
by an ooplasmic membrane, never occupy-
ing the entire oogonial space, broadly or
narrowly ovoid 20-30 p high x 15-20  wide,
wall smooth, hyaline; rhizoid absent; dis-
charge tube apical, one in each sporangium,
stout, short, maximum 10y long, slight
swelling at the base, upper part characteris-
tically curved near the orifice, emergence out-
side the oogonial pore, or opening made by
piercing through any point in the oogonial

three in a cluster in the oo

20
o

Oedogonium, infecting exclusively its oogo-
nium. The thallus ot the chytrid, the spor-
angium, single or two or three in a cluster,
ovoid in shape, develop extramatrically
within the oogonium. The discharge tube
emerges through the oogonial pore or pierc-
ing through the oogonial wall. The fila-
ments of Oedogonium with the sporangia
inside the infected oogonia with emerging
tips of discharge tubes, present a characte-
ristic appearance, similar to the Rhizophy-
dium decipiens (Braun) Fischer.

Olpidiopsis decipiens sp. nov. (Figs. 74-84).

Sporangium endobioticum, solitarium vel
duo/tria in fasciculo in oogonio quiescenti
laxo in ooplasmate in uno latere separatum
a membrana ooplasmica, oogonium hand
.omnino complens, late vel anguste ovoideum,
20-30 u altum x 1 520 u latum, pariete laevi,
hyalino ; rhizoideum nullum, tubus emissi
apicalis, unus in quoque sporangio, crassus,
brevis, maxime 1op longus, ad basin parum
tumidus, parte superiore curvata prope orifi-
Ciltlm: zoospora reniformis cum flagello
amxo 1n latere concavo, emissa per poram
perfecte maturam ; spora quiescens rema-
nens laxe in oogonio in uno latere, inter-
dum cum sporangio, ellipsoidea, 20-25 p alta
X 15-20 u lata, brunnea, laevis, pariete dupli-
cato cum endospora tenuji et €xospora non
striata, contentum cum globulis refractivis ;
germinatio sporae quiescentis non observata.

Sporangium endobiotic, solitary or two or

wall, right from the cap cell, down to the
supporting cell ; opening narrow to very
wide depending on the number of discharge
tubes emerging through it; zoospore reni-
form with the flagella attached to the con-
cave side, discharged through the pore fully
matured ; resting spore lying loosely in the
oogonium at one side, sometimes along with
the sporangium, occupying only a part of
the oogonial space, ellipsoidal, 2025 high x
1520 wide, brown, smooth, double walled
with thin endospore and thick, unstriated

Pvner\nre ¢« rontente with A
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tive globules; development parthenogenetic ;
germination of resting spore not observed.

Parasitic exclusively in the oogonium of
Oedogonium species collected from one of
the tanks in the garden of the Botany De-
partment of the Lucknow University.

The fungus infecting the species of Oedo-
gonium and forming one or more extra-
matrically which rest loosely on the ooplasm
delimited by a thin membrane. The spor-
angium filling the entire cavity space, pro-
duce generally one discharge tube, occasion-
ally two which emerge outside through the
oogonial pore or by piercing the oogonial
wall,

_Similar to the sporangium having the same
size and shape, resting spores are formed
cither singly in the oogonium or associated
with the sporangium occupying similar posi-
tion. The shape of the resting spore is ellip-
soid almost identical to the shape of the
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sporangium and evidently transformed spor-
angium, (Figs. 82, 83). The zoospores pro-
duced by the sporangia are biflagellate.

The species Rhizophydium decipiens was
originally identified by Braun (1855) as
Chytridium decipiens parasitic in the oogo-
nium of Oedogonium echinosporum, Oedo-
gonium tumidulum and also Oedogonium
vaucherii. Since then successive workers
Cornu (1872) and Lagerheim (1888) found
the fungus in the oogoma of different spe-

ogoni ong-
ing to Phlyctidium and Olpidiella respecti-
vely. Fischer (1872) in his monograph re-
moved the fungus from the genus Chyiri-
dium and placed it with Rhizophydium.
Petersen (1909) placed the fungus in Olpi-
dium. Scherffel (1926), who made a thor-
ough investigation of this fungal parasite in
Oedogonium vaucheri, O. cardiacum, O.
sexangulare and O. rufescens, confirmed its
position in Rhizophydium.

Though similar in external characters, the
fundamental difference between the two
fungi, Rhizophydium decipiens to the pre-
sent one, lies in the zoospore characters. In

R. decitiene 700enores are gsnherical 2.4 1 In

decipiens zoospores are spherical, 3-4 pin
diameter with characteristic eccentric fat
drop. A single flagellum is drawn along
the zoospore while swarming after liberation.
The bady of the swarmer is capable of strong
amoeboid change of form (Scherffel, 1926).
Whereas in the fungus under observation the
ZGOSpGi‘ES are reniform with two udscua aris-
ing from the concave side, and swarming
with normal gliding movement. The for-
mer is chytridiaceous and the latter is
Lagenidiaceous. (Fig. 84).

The presence of rhizoids in Rhizophydium
decipiens is controversial. No rhizoid has
been demonstrated by any worker so far.
Petersen (190g) considered rhizoid as non-
existent, and placed it in Olpidium. Though
unohserved Fischer considered rhizoids to bhe
present but masked by dense cytoplasm.
Even the meticulous investigation of several

species of Oedogonium by Scherffel (1926)
failed to reveal rhizoid, making the possibi-
lity of its occurrence extremely doubtful.

In the present fungus too, no rhizoid has
been detected. Any rhizoid arising from
extramatrical sporangium, inside the infect-
ed oogonium and entering ooplasm is most
unhkely to elude detection partlcularly while
passing through the intervening space bet-
ween sporangium and ooplasm wall. It is
thus concluded that the rhizoid is not pro-

the chytri
absence of rhizoid and particularly because
of the biflagellate condition, the diagnosis
ot the chytrid as a member of the Olpidiop-
sis is inevitable.

An important feature of the study of the
chytrid Rhizophydium decipiens by Scher-
ffel (1926) is his observation that the dis-
charge tube from the sporangium always
emerges through the pore in the oogonial
wall, and never piercing through the cogonial
wall itself. Scherffel considered the ability
of the chytrid to pierce through oogoenial
wall so specific that he argued that even

though rhizoid is absent, the chytrid cannot
be placed in the genus ()IMdMl'm as was done

pPrevss aas LaaeS YV @RY \avsaw

by Petersen

In the present fungus the discharge tube
is formed from any part of the sporangium
and not only emerges through the oogonial
pore but also pierces through the oogonial
wall at any pomt close to the dlscharge tube

:11., PP chow
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penetrating ability is provided by the fixity
of the position of the pore in the oogonial
wall of given Oedogonium species. Smith
(1938, p. 75) states that “the shape and posi-
tion of the opening are quite characteristic
for a species and are characters of dzagnostlc
lmportance n Separ&tlﬁg SPECICS Irom one
another”. This referred to the genus
Oedogonium. Thus, if the pore were the
only passage in all the infected oogonia of
a species the position of the discharge tube
in all oogonia should have been identical.

Tha s -~
A eviaendce o1
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In the present fungus the

discharge tube through various poi;xts of the o - .
oogonial wall from below the cap cells down The two fungi, both specialised p arasites

’ lis of the 1 is cl in_oogonium of Qedggonium, one cby;rld;a-
to the supporting cells o e host, is clear
£

cow ith gl g fund o
through the oogonial wall when no pore is . . &
. . ceous with hiflagellate zoospore found only
near by; poral opening provides only a S
convenient passage for emergence. T,
passag & lopment of the two species in the two orders,
Scherffel’s illustrations  describing the Chytridiales and Lagenidiales. In the course
sporangia of Rhizophydium decipiens in of their development some differences have

L Nniar~a
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tions. In his fig. 98 the zoosporangium is tube, their ability -to penetrate through the
shown to emerge through the pore just at oogonial wall in one, and supposed lack of
a spot as shown in fig. 76 and 78 of our it in another, emergence through the
fungus. The species involved is Oedogonium oogonial pore being common to both. Such
cardiacum. In his fig. 101, the oogonium of parallelism is not uncommon and are demon-
the same species, O. cardiacum, shows two strated by several operculate species of
resting spores at the opposite ends of the Chytridiales, having their counterpart in the
poresite as shown in fig. 98, near the sup. inoperculate, or even in different orders.
porting cells, indicating the location of pore Holotype deposited at HCIO, Division of
at the cap cell end, assuming that porg pro- Mycology and Plant Pathology IARI, New
vides the only passage for the emergence of Delhi-t10-012. HCIO No. 37179.

discharge tube. In fig. 99 again, the dis-

charge tubes of three zoosporangia in a Olpidiopsis decipiens (in Bulbochaete sp.)
cluster are shown to emerge through a wide Thallus holocarpic, unicellular; sporan-
apical pore, precisely as in fig. 79 of our gium endobiotic, 1-3 in a cluster, exclusively
fungus. In this case however, the name of parasitic in the terminally formed oogonium

the species concerned has not been mention- of the host cell, resting on the ooplasm,
ed  T¢ may well he ()p,,.(_)g(_)nium cardiacum. never occupving the entire oogonial snace

el AL LiiQ YWWNil v o™ Lot dad vvuur] <) vasn w~2ss2a S VRV aal A~y

It is thus clear from the illustrations that the restricted to one side 20y high x 15u broad,
openings of the three different oogonia are single walled, thin, smooth, hyaline ; dis-
in three different positions. At least two, if charge tube arising as protrusion from apical
mar ol b b~ ~onina halane to the came end ctant chort ahanr £ Trmee nnnle mama
11Ul dil u1c LIce, UUSUllla Uliliig .c.u viiL ORILIC \'llu: StuLy viivVig, :’AUUuL UI[, 10115, cacil PCIIC‘
species of Oedogonium cardiacum. But. trating the oogonial wall at separate points,
only one of these openings can be the nor- somewhat bulging at the point of emergence,

mal pore. From this it is concluded that pore wide; rhizoid absent : zoospores not

...... o Anae nhearva ol

the discharge tube in Scherffel’s fungus does observed ; resting spore ellipsoidal, 20p
pierce through the oogonial wall, negating high x 25, wide, inner wall thin, outer wall
his assertion to the contrary. thick, brown, smooth, striations absent,

The identity of the present fungus as a ?:Cr:lg lioosely‘m the oogonium at.olne end:
species different from Rhizophydium deci- deveﬁ) ying only 'a part of the o.ogoma Space ;
piens is undoubted. It has been placed in ot obpmen(ti parthenogenetic ; germination
the genus Olpidiopsis due to its biflagellate served.
zoospores and because of its obvious close  Parasitic in the oogonium of Bulbochaete
similarity with Rhizophydium decipiens the sp. collected from one of the tanks in the
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garden of the Botany Department, Lucknow
University.

In the preceding pages Olpidiopsis deci-
piens, a new species, parasitic in the oogoni-
um of a species of Oedogonium has been
described, pointing out its remarkable simi-
larity to a chytridiaceoue species diagnosed
as Rhizophydium deczpzens (Braun) Fischer ;

n‘nnnn‘
various:

e

chLude uy dlﬁCLCUL wuxkcts.
Olpidiella, also Olpidium but confirmed
Rhizophydium by Scherffel (1926).

The fungus infecting the Bulbociiaete spe-
cles as described here is identical to the one
described as Olpidiopsis decipiens infecting
cogonium of Oedogonium sp. In both,
sporangium is ovoid, rhizoid absent, the dis-
charge tube is formed by the prolongation of
the apical end of the sporangium, the emer-
gence of which is both through the oogonial
pore as well as by piercing the oogonial wall
at the subapical or the lateral region of the
oogonium. .

It is important to note, that the penetra-
tion ol the oogonial wall by discharge tube
was more clearly observed here in the present
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111GSIrations chacutcd here ex-
hibit that when more than one discharge
tube is formed by the sporangium. each has
its independent passage, which may remain
separate with intervening oogonial wall intact
or may occasionally rupture to form a large
pore as found in some infected oogonium of
Oedogonium species acting as the host. The
resting spores which are similar in character
to the sporangium lie loosely in the oogoni-
um extramatrically. As in the species infect-
ing Oedogonium, the germination of resting
spore has not been observed in this fungus
infecting Bulbochaete species. But there is
one case in which a resting spore formed a
papilla, through which some contents had
been discharged probably representing un-
formed Z(“)Osl)urt

The filaments of Bulbochaete species were
found in limited number, intermingled with

copious filaments of healthy and infected

[Vol. 30

Oedogonium species, of which only a few
were found infected. Bulbochaete as a
genus is known to be parasitised by only
three species of Chytridium and one specxes
of hazophydzum Now a third parasitic
species Olpidiopsis decipiens is described
here. kvidently Bulbochaete 1s much less
susceptible than the genus Oedogonjum

(Fig. 8s).”

Olpidiopsis sphaericis sp. nov. (Figs. 86-8).

Sporangium endobioticum, discretum, laxe
seriatim  dispositum in hyphis hospitis,
sphaericum, 10-17 p in diam., pariete tenui,
ecolorato ; tubus emissi unus in uno sporan-
gio, ad medium positus, 12-15 y longus, cylin-
dricus, 2.5-3 u dfam., valde constrictus ad
parietem cellulae hospitis et expansus ad
superficiem interiorem exterioremque parietis,
duos tumores bulbosos formans, brevis,
terminans admodum extus, hand longe fila-
mentosus : zoosporae et illarum modus
emissi non observatae ; spora quiescens
sphaerica ; 1315 u diam., laevis, pariete
duplicato, cum uno globulo magno, centralis,
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vel subsphaerica, 37 p in diam., germinatio
non observata; spora quiescens sexualiter
formata, post fecundationem oospora habens
parietem duplicatum.

Sporangia endobiotic, discrete, loosely
arranged linearly in the host hyphae spheri-
cal, 1017 in diameter, wall smooth,
colourless ; discharge tube one in a sporan-
gium medianly placed, 12-154 in length,
cylindrical, 2.5-3 4 diam., strongly constricted
when passing through the host cell wall and
expanded locally on the inner and outer face
of the wall, forming two bulbous swellings,
short, terminating just when outside, never
long filamentous ; zoospores and their dis-
charge not seen; resting spore spherical,

TAT Qiamatar emaonth  dachls woallad
IJ'ID'L lll Qiaunivitl sHivvli, aGuoie wallitu,

with one large globule, centric, consistently
with a companion cell, spherical or subsphe-
rical 374 in diameter; germination not
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observed ; resting spore formed sexually, a
larger thallus conjugating with a smaller
thallus, both in the earlier phase single wall-
N k]p
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Parasitic in hyphae of a Zygnema sp. collec-
ted from a road side ditch, Sultanpur Road,
11 miles south east of Lucknow University.

The fungus is characterised by globose,
discrcte, rhizoidless, linearly arranged spor-
dngld. and restmg spore COnSiStcuuy with
companion cell. As the zoospores have not
been observed, in the absence of our know-
ledge of the flagellate condition, particularly
its number the basic criterion for determina-
tion of its systematic position remains un-
determined. The recourse is therefore taken
of the indirect evidence that helps to deter-
mine in the identification of the species.

On the charartar

the fungus may be placed either in the genus
Olpidium or in the genus Olpidiopsis. In
Olpidium_ among the known species in green
algae, one; Olpidium zygnemicola inhabiting
Zygnema sp. the same host as that of the
present funguq very similar in sporangial
Luai'aCtCl‘b, but the difference in ‘v‘egetatrv‘e
characters lies in the absence of bulbous base
in discharge tube which is uniformly narrow.
The other is Olpidium rottferum in the
zygospore of Spirogyra sp. in which the
characteristic bulbous swelling in the emerg-
ing "discharge tube which becomes strongly
constricted as it passes through the zygote
wall and expands locally on its outer surface,
but widely differing in sporangial and other
characters. In Olpidiopsis too, apart from

the ohgerved
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basis of
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O. schenkiana described in a previous paper,

there are four species conforming in sporan-
gial characters. But of these all except O.
oedogoniarum have ornamented resting
spores: O. ordogoniarnm-however with sphe-
rical, smooth resting spore possess elongated,
ovoid, sac-like sporangium.

The character that unquestionably deter-
mines the position of the fungus as a mem-
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ber of Olpidiopsis as opposed to Olpidium is
the production of resting spore with attach-
ed companion cell. The smaller male thallus
nﬂ‘nrhpr‘ thallue

fn tha larcer famala
[- AR 209 8 Leil 4 [$91-38

LiIL idigll  Lviiaic

both thin walled eventually transformed into
double walled resting spore. The species
however, does not conform to any ‘other
known species of Olpidiopsis parasitic in
green algae as discussed above,

Holotype deposited at the HCIO, Division

~f J, pRRgy RPN nd Dla PR TADY
O1 Luyu.nusy ana riant rdtnuwgy, 1A,

New Delhi-1ro012. HCIO No. 37:81.
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LAGENIDIUM

Lagenidiales is the recent name of the
order which was earlier ongmally known as
Ancylistales. But the switch over to the

name Lagenidiales came when the genus

'Qch tha
18168 L

Entomophthorales, following the discovery of
Berdan (1938) of its conidial reproduction
instead of zoosporic. The name Lagemdrales
was proposed by Karling.

The order Lagenidiales is characterised by
zoospores with two ﬂagella of approxrmatcly
equax 1eng‘m, opposxtf-ry‘ uuecteu, enaomotlc,
holocarpic, thallus unbranched or occasional-
ly branched, eegmenrq of limited growth,
pcrsrstent zoosporangium, production of
zoospores either within the zoosporangium or
at the orifice of the discharge tube, surround-
ed by a vesicle and oogamous sexual repro-
duction. The order is represented by three
families Olpldlops1daceae, Lagenidiaceae and
the third a marine family Sirolpidisceae.

In India, Butler (1907) was the first to des-
cribe Lagenidiales, representing three species
all belonging to the family Olpldropsldaceae,
viz,, O. fusiformis Cornu, as O. minor
Fischer, in the hyphae of Achlya polyandra,
~-O. schenkiana Zopf. parasitic in the living
hyphae of Spirogyra and O. aphanomyces
(Cornu) Saoc. as Pseudolpzdmm aphanomy-
ces (Cornu) Fischer in hyphae of Aphano-
myces laevis.

ardas
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Butler was followed by Chaudhuri (1931) tangium (antheridium) absent ; oospore deve-
who described second genus Myzocytium, lops in the female gametangium partheno-
M. proliferum. Later Karling (1966) in his genetically, spherical, 6.6 u in diameter,

study of Indian aquatic fungi described 6 double walled, smooth, hvaline. filling almost

Syl AiaAsiRAs RELAL SRS RS ALSL VRARIRL VY Qailie, SLRAULLAZS, L1y QAZsil, ialisllp SelalLOS

species of Olpidiopsis and one species each the entire gametangium ; germination of
of Rozellopsis and Petersonia of the family oospore not observed.

Olpidiopsidaceae as well as 4 species of  Parasitic in the vegetative filaments of
Lagenidium and one species of Myzocytium Spirogyra sp. collected from a ditch by the

of the family Lagenidiaceae. Of all these gide of the Sultanpur Road, 11 miles from
13 species described by Karling none was iversitv. 0s nd game-
new species. In the interxeniflg P?ri?d bet- tangium are not infected.

ween the work of Chaudhurl and that of

‘ . Lagenidium rabenhorstu first described b
Karling extensive studies had been carried g y

. Zopf (1874) has since been recorded in many
out on aquatic phycomycetes by Das Gupta European and other countries, China as well

and John in rpld-ﬁfﬁes- I}‘]‘ the course of ;¢ 1 ia where it was discovered by the pre-
their investigations the authors came across ¢, o 6), and later by Karlin
Mmany mempers o (1966). Both dioecious and monoecio
. us
whirk ~ cneriec helonoced to nus Ol’hi g.Q'h- . ” - P - - o
o . I species were found and for the sake of con-
venience are separately treated here.

YWillNll & oyu\x\,o l)\.«l\ll.cbw g- =2

sis and three species to the genus Myzocy-
titum and 11 to Lagemdium. Nine of the

Lagenidium specics provcd to be new.

The dioecious species of the present
authors agree well with those described by
Zopt and Cook and other authors. The
thallus is confined to the infected cell. The

. Sporangia arce unspeciaiisea cCiis saime as ic
1878 ;lNovaﬁ Acta 8A Cald 'IL%OE;'-(?rOll’Ségw’ tlliallusg segments.P Each segment has a dis-
I];fzs’ pl- 12 figs. 125, L 13 Hgh 19 1954 charge tube of uniform bore, just jutting out
(Figs. 90-92). of the cell, no constriction at the penetration

Thallus tubular, 7075p long by 254 ; ,
e d ~ point while passing through the cell wall.
wide in normal cell, confined to and occupy None showed zoospore containing vesicle.

mog allr:;)st It)he e(x)mr ewliiinegd;u(;fretc}i]e S?:;:izl:’ The female gametangium formed as a termi-
s’;gpm entegd ’ Z_SS ig numiJer, elor;gate d segi nalei?gxﬁent Igrwe:hriﬁe to oospore partheno-
ments, 25-40 u by 4.5p, intercalary or termi- gen IC; yd 0 tha ;s segment l?ehaves as
nal segments swell to form similar irregular an ant fen fum to_eftect fertlhsatlon.. D“.)-
swollen, branches 36 4 wide ; sporangia of ecious orn:;s are known to occur in this
the same size and shape, as the thallus seg- species.  (Figs. 9092).

ment, producing single discharge tube, . '

narrow, straight or curved from the terminal Lagenidium _ rabenhorstii Zopf, Sitzungsber.
end, base occasionally swollen, passes through Bot. Vereins Proy. Brandenburg, 20: 77.
the host wall unconstricted, longest 15.54 18781 Nova Acta Acad. Leop.-Carol., 145,
projects short distance 4-5u beyond the wall Pl; 12, figs. 128, pl. 13, figs. 19, 1884
of the host; zoospores their formation and (Fig. 93).

mode of discharge not observed ; p}aﬂt Thallus tubular, curved, irregularly bran-
dioecious ; female gametangium_a_rising in a c.hed, lobular, septate, segments of different
terminal segment, spherical, with rounded size and shape, highly constricted at the
apical protuberance g u diameter, male game-  septal region, variously branched, sporangium

9

Lagenid

Bot. Vereins Prov. Brandenburg, 20: 77,




68

difference lies in the thallus character and its
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cell wall, extending a short distance beyond

complex connguranon

In the hght of these difterences the tungus
has been identified as a new species.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New

Lagenidium obovatum sp. nov. (Figs. 96-97).

Thallus tubularis, curvatus, ramosus, seg-
menta 4-6, varie formata, amplitudine vari-
abilia, elongata, tumida, septata, angusta in
regione septali ; sporangia non speciale for-
mata, segmenta hyphalia aequantia simi-
liaque, variabilia; tubus emissi 7.5-15p
longus, 1.3-2.5 ulatus, oriens e sporangio varie
formato vel e oospora parthenogenetica, uni-
formiter angustus, non constrictus, parum
projectus extus parietem cellulae hospitis ;
zoosporae et illarum modus emissi non obser-
vatae ; sporae quiescentes sexuales sphaericae,
8-12 u in diametro, terminales vel subtermi-
nales cum ramo bifido terminali; reproduc-
tio sexualis, a antheridio oogonioque ; oogo-
nium intracellulare ; antheridium obovoide-
um, hyalinum, pariete laevi, 1015 longum,
8-12 p latum, tubus fecundationis prodiens e
extremo angustato, brevis, conicus, oogonium
penetrat et fecundat; oosporae sphaericae,
13-15  in diam., parietibus 2-stratis, laeves,
hyalinae, cum uno globulo ad centrum ; una
oospora parthenogeneticaliter formata, visa in
gametangio, sphaerica hyalina, 7. S in dia-
metro, germmans a tubo emissi oriens e
oospora ; germinatio oosporae, sexualiter for-
matae, non observata.

Thallus tubular, curved, branched, seg-
ments 4-6 of variable size and shape, elongat-
ed, humped, septate, narrow at septal region ;
sporangia unspecialised, same in size and
shape as hyphal segments, variable, discharge
tubes 7.5-15 u long by 1.32.54 wide, arising
from variously shaped sporangia or from
parthenogenetic oospore uniformly narrow,
unconstricted while passing through the host

O 3

cell contents spherical, 812 » in diameter,
terminal or subterminal with bifid terminal
branch ; sexual reproduction by antheridium
and oogonium ; oogonium intracellular ;

. s
’ ' ; 3T antheridium a specialised structure, obovoid,

smooth walled, hyaline, 10-15 4 long by 8-
12 p wide ; fertilisation tubes produced from
the tapering end short, conical, penetrates and

CC.U. Wdll; LUGSPUIES alid [hEIl dlSCha]gE not

1
1315 in diameter, double walled, smooth,
hyaline with one globule at the centre ; one
parthenogenetically formed oospore found in
a gametangium, spherical, hyaline, 7.5 u in
diameter, germinates by formation of dis-
charge tube arlsmg directly from the
oospore ; germination of sexually formed
oospore not observed.

Parasitic in the vegetative cells of Spirogyra
sp. collected from a ditch by the side of the
Kursi Road, 4 miles from Lucknow Univer-
sity.

The fungus is characterised by simple
thallus configuration. The thallus segments
are irregularly lobed and swollen. Some of
the segments are transformed into sporan-
gium and produce uniform bore unconstrict-
ed discharge tube one from each sporangium,
that projects outside. None of them shows
the presence of zoospore containing vesicle.
Sexual reproduction occurs in the species as
shown by the presence of intracellular female
gametangmm and antheridium. The anthe-
ridium in the present species is a specialised
structure, obovoid conical, pointed fertilisa-
tion tube, that penetrates the oogonium and
effects fertilisation giving rise to smooth
walled oospore. It is to be noted that there
are several oospores in the thallus some of
which do not seem to have accompanying
antheridium, and appear to be produced
parthenogenetically. One of these is dis-
tinctly similar to the parthenogenetxcally
produced oospore in the dioecious species of
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L. rabenhorstii, described by the authors
earlier.
Specialised form of antheridium is rare in
gemdium  species.

recorded in Snarrow (1060) it is onlv Laoens-
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dium pythii Whiffen that has specialised cell
as antheridium, smooth walled, spherical or

69
one from a sporangium, uniformly narrow,

unconstricted while passing through the wall
into the neighbouring cell, measuring 33-44

of 1 1 observed ; reproduction
sexual, by antheridium and oogonium ;

oogonium in female gametangium or extra-

ovoid in structure. In all others the male
gametangium is of diverse shapes, resembling
the sporangial segment of the thallus rarely
semispecialised.

The presence of specialised antheridium
has been taken as the criterion to distinguish
the present species from other species of
Lagenidium, where sexual reproduction

occurs. In view of the fact that in the pre-
antheridium is

identified as a new species.
Holotype deposited at HCIO, Division of

Mycology and Plant Pathology, IARI, New

Delhi-110012.  HCIO No. 37120.

Lagenidium pyriforme sp. nov. (Fig. gg).

Thallus tubularis, curvatus, septatus, seg-
menta varie formata, amplitudine variabilia,
sporangium segmentum hyphalem simile,
tubi emissi plures e sporangio, uniformiter
angusti, non constricti ubi penetrans per
paricte in cellulo vicino, 33-44 p longi, 4.5 u
lati ; zoosporae et illarum modus emissi non
observatae ; reproductio sexualis a antheridio
et oogonio ; oogonium in gametangio foemi-
neo vel extracellulare; antheridium pyri-
forme, 1518 u altum, §.5-11 x latum; con-
junctio antheridiorum duorum a tubo hy-
phali basali observata; tubus fecundationis
unus vel plures, unus fungens oriens e ex-
tremo basali vel e puncto laterali, brevis,
conicus, oogonium penetrat et fec'undat;
oospora sphaerica, 13 4 in diam., laevis, hya-
linus, pariete crasso; germinatio oosporae
non observata.

Thallus tubular, curved, septate, segments
of variable size and shape ; sporangium same
as hyphal segment ; discharge tube more than

celiular ; antheridium, a specialised struc-
ture, pyriform, 1518 u high by s5.511 p
broad, tusion of two antheridia by a basal
hyphal tube observed ; fertilisation tube one
or more, only one- functional, arising from
basal end or trom a lateral point, short, coni-
cal, penetrating into and fertilising the
oogonium ; oospore spherical 13 u in dia-
meter, thick walled, smooth, hyaline ; germi-
nation of oospore not observed.
Do cies s o .

the side
of the Sultanpur Road, 11 miles from
Lucknow University.

The fungus is characterised by simple
thallus (‘_()nﬁgnratinn_ The thallus seoments

gyra sp., collected from a ditch, by
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are irregularly lobed, contorted, occasionally

swollen also producing a number of pyriform
as well as spherical structures. Some of the
segments behave as a sporangium giving rise
to narrow unconstricted, uniform bore dis-
charge tube which projects outside, but none
showed the presence of zoospore containing
vesicle.

In this species too, sexual reproduction
occurs as evidenced by the presence of
oogonium associated with antheridium. The
antheridium is a specialised pyriform struc-
ture, abundantly produced as stated earlier,
with conical pointed fertilisation tube pro-
duced from the axial end of the broad l;ase,
that penetrates into the oogonium and effects
fertilisation giving rise to smooth walled
sperical oospore. In some, the fertilisation
tube arises from the lateral position of the
broad base.

In thallus character as well as the sexual
reproduction in which the specialised anthe-
ridium fertilises the oogonium giving rise
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in the present fungus is sculptured with
characteristic golden gleam. Besides in
thallus character, too, the two speties are
entirely different. It is narrow tubular with
undulated, wrinkled cell walls of complex
configuration and in L. papillosum thallus
is of simple character resembling L. raben-
horstii (Pringsheim) Zopf.

Taking the antheridium and oospore as
well as thallus characters as criteria the
fungus is identified as a new species of
Lagenidium.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-110 012. HCIO No. 37123.

Lagenidium cylindriforme sp. nov. (Fig. 102).

Thallus latus, cylindricus, curvus, incurva-
tiones profundae vel vadosae, nmtuberatloncq
formantes, formae 1rregulares, aseptatus,

segmenta pauca, segmentum maximum 31-

[Vol. 30

sporangium same as thallus segments in
size and shape, scarce ; discharge tube prac-
tically absent, when present rudimentary
arising from terminal end of the sporangium,
narrow, tubular, constricted when passing
through zygaspore wall, base swollen, uncon-
stricted when passing through the host cell
wall, measuring 10.5 % 1.5 u wide ; reproduc-
tion sexual, by means of male and female
gametangia ; oogonia extra cellular, antheri-
dium broadly fusiform, 8-10 p longx6-74
wide or cordate ; fertilisation tube produced
at the basal end, conical, which penetrates
and fertilises the oogonium ; oospore numer-
ous, spherical, g-12, in diameter, double
walled, smooth, hyaline, lying free in thallus
or outside it, in the cell; germination of
oospore not observed.

Parasitic in the zygospore of Spirogyra
coliected from one of the tanks in the garden

f the Botany Department, Lucknow Univer-

‘1

37 p longumx7-30p latum limitatum et
occupans zygosporam integram ; sporangium
segmentum thalli simile, vix visum; tubus
emissi nullus vel rudimentalis, oriens e ex-
tremo terminali sporangii, angustus, tubula-
ris, constrictus ubi penetrans per pariete
zygosporae, tumidus ad basin, non constric-
tus ubi penetrans per pariete cellulae hospi-
tis, 10.5ux1.5u; reproductio sexualis @
gametangiis masculis foemineisque ; oogonia
extracellularia, antheridium late fusiforme,
8-10u longum x 6-7 p latum, vel cordatum ;
tubus fecundationis productus ad extremum
basalem, conicus, qui penetrat et fecundat
oogonium' oospora nUMErosa, sphaerica,
9-12 u in diametro, parletxbus duobus, laevis,
hyalina, remanens libera intus extusve thallo,
in cellula ; germinatio oosporae non obser-
vata.

Thallus broad, cylindrical, curved, shallow
or deep incurvations forming humps, lobu-
lar, 1rregular shape, aseptate, segments few,
largest measuring 31-37 p long x 7-30 u wide,
confined to and occupying entire zygospore;

:m
g.

)'

The fungus is characterised by a thallus
of simple configuration. The thallus seg-
ments 3-4, wide cylindrical irregularly hump-
ed. Some segments, very few, behave as
sporangium giving rise to short, narrow dis-
charge tube. It is further characterised by
abundant spherical, double walled, smooth
oospores which are formed by the fertilisa-
tion of extracellular oogonium by fusiform
or cordate antheridium. The antheridia
appear to be semispecialised in character.
In antheridial characters the species closest
to the Present one is L. obovatum sp nov.
but eﬁtxrcny different in thallus character.
No other species of Lagenidium agrees with
this species,

In view of these, the thallus character
combined with the sexual reproduction by
fusiform antheridium, the fungus has been
identified as a new species.

Holotype deposited at HCIO, Division of

Mycology and Plant Pathology, IARI, New
Delhi-110 012. HCIO No. 37124,
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Lagenidium contortum sp. nov. (Fig. 103).  basal swelling, 34 long by 7 x wide or from

Thallus crassus, tubularis, varie curvatus
Stri obularis, segmenta b via—i
regularia limitata et occupantia cellulam sin-
gulam ; sporangia globularia, segmenta
thalli irregularia, episporangium formatum,
unum ad quoque angulum cellulae hospitis,
late reniforme vel angustum, 22-28 u longum,
14-18 ;2 latum, lobus basalis ellipsoideus an-
gustus, lobus superior sphaericus; episporan-
gium germinat producens hyphas dichotome
ramosas, 6-8 p latas, unus ramus terminat in

.

uno capitulo globoso :

i i i hyalina 2-pariete, tubi
emissi oriens directe e sporangiis, lati cum
tumore basali, 34 u longix7 p 1a.ti vel e epi
Sporangio, angusti cum Vel sine tumore
basali, 8.5-12 4 x 1.5-3.5p, Vel e capitulo g!o-
bosa sporangiali, perbreves ; planta monoecia,
reproductio sexualis, gametangium foemine-
um extracellulare, antheridium thallodicum,
varie formatum, irregulariter pyriforme, 8,
longum, 4 p latum vel elongatum stella.tun.],
23 u longum x 8 p latum, tubus fecundationis
non speciale formatus, sed extremum coni-
cum antheredii penetrat et fecunda't_ oogoni-
um; oospora sphaerica, 1520p 1N dlan},
parietibus 2, crassibus, laevis, aurea; germi-
natio oosporae non observata.

Thallus thick tubular, variously curved and
constricted, lobular, irregular short segments,
confined to and occupying a single cell ; spor-
angia globular, irregularly shaped thallus
segments, characterised by the formation, at
its contact point with the zygospore wall of a
special body, one at each corner of the host
cell, designated as “episporangium”, broadly

ronifarem free A WTATE? nﬂ,ﬂg " ]an'X 14‘18 72
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wide, at concavity, basal ellipsoidal lobe
narrow, upper lobe spherical, one episporan-
gium germinates to produce dichotomously
branched hypha, 68 u wide, one branch ter-
minates in an aseptate, smooth, hyaline,
globose head, the other in a smooth, hyaline,
double walled resting spore ; dicharge tubes
arise directly from sporangia, broad with

10
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episporangium, narrow, with
"";i F"-'l"
sporangial head, very short ; plant monoeci:
ous, sexual reproduction occurs, female
genetangium extracellular, antheridium thal-
loid structure of variable shape, irregularly
pyriform, 8 u longx4u broad or elongated

star shaped, 22 » long x 8 ;; wide, fertilisation
shaped, 22 ;s long x 8 ;1 wide,

tube not a specialised structure but the coni-
cal end of the antheridium penetrating into
the oogonium to achieve fertilisation ; oospore

J...1.1a
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or without basal
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tion of oospore not observed.

‘I‘Jarasitic in the zygospore of Spirogyra sp.
collected trom a ditch by the side of Sultans
pur Road, 11 miles from Lucknow Univer-
sity.

The fungus is characterised by complex
thallus configuration. The segments, are
irregularly lobed, short, swollen, contorted,
interspersed with spherical cells. In four
corners of the host cells there are four large
swollen bodies, ovoid or reniform simple or
involuted (boxing gloves), functioning as
sporangium, to produce long narrow dis
charge tube of constricted base and of uni-
form bore after emergence. Similar but
larger ones are also produced from intra.
matrical spherical cells. In no case, how-
ever, zoospores were observed nor vesicle
containing them.

The point of interest is the presence of
se'mispecialised antheridia which are reniform
with tapering base or quadrilobular of which
one is tapering. The fertilisation tube aris-
ing from the tapering end penetrates the
oogonium and effects fertilisation to form
oospore. Qospores are spherical, double
walled, smooth with faint brown tint.

The fungus conforms to L. astrum group
of species described earlier in the mode of
sexual reproduction, but differs from them
in the presence of quadrilobular or tapering
reniform antheridium. Equally important
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distinction lies in the most complex thallus
conﬁguratlon in this fungus against relati-

vely mnuech cimnlar

onee in I astrum eroup
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Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-r10012. HCIO No. 37126.

Lagenidium coenocyticum sp. nov. (Fig. 104).

Thallnie lnta snihnlaric in narta vacicenlar
4 1lalius 1dil Ltudiialls il paiic vesicuiart

’
protuberationes magnae, digitiformes, vel
parvae, sphaericae, subsphaericae vel varie
formatae, amplitudineque variabiles, sinuo-

coenocytic, sinuous, tubular, thallus with
finger like projections or branches. A new
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tortum, has been
described by the authors in the preceding
pages, in which the thallus is coenocytic,
segments if present, very rare. But body of
L. tortum is very narrow as against wide

tubular body of the present fungus. The

wall hiohly tartinie and ;nfnne;vp]“
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wrinkled, forming rounded protuberances
all along the wall, whereas the wall here is
smooth and much less sinuous. In configu-

ton  ic
U,

sae, coenocyticae, contenta cum granulis re-
fractivis, limitate ad cellulam singulum in-
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non speciale formatum a delimitatione unius
limbi; tubus emissi gradatim angustatus e
basi, flexuosus, extus emergens, refringens
parietem celluale hospitis, constrictus ad
punctum penetrans ; zoosporae et illarum
modus emissi non observatae sporae quies-
centeo non visae.

Thallus broadly tubular, vesicular in part,
protuberances lérgc finger-like, or small
spherical, subspherical or variously shaped
and size, sinuous, coenocytic, contents with
refractive granules, confined to the single in-
fected cell, occupying entire space wall
smooth, hyaline; sporangium unspecialised,
formed by the delimitation of a limb; dis-
charge tube gradually tapering from the
base, flexuous, emerges outside, piercing the
host cell wall, constricted at the penetration
point; vesicle surmounts the tip which
receives the zoospores liberated from the
zoosporangium, before ultimate discharge
into the medium outside ; zoospores, their
mode of formation, and uiSCuai'ge not obser-
ved ; sex apparatus and resting spores not
found.

Parasitic in the vegetative cell of filaments
of Spirogyra sp., collected from a ditch by
the side of the Kursi Road, 4 miles north
of Lucknow University.

The fungus is distinctly different from all
the known species of Lagenidium in' its

.
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ration the two are entlrely different. The
difference also lies in the complete absence

of sev annaratiic and nnennrae and in the nre.
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sence of sporangium and discharge tube and
the vesicle. The only species of Lagenidium
which, to some extent, seems to be compar-
able in Lagenidium destruens Sparrow, of
which thallus consists of short, finger like,
irregular, and contorted branches of variable
shape and size, a single zoosporangium,
zoospores ejected in amorphous mass
from the discharge tube to the outside
of the host where maturation is completed.
The thallus, however, is segmented, and not
coenocytic as in present species. Differences
lie also in several other aspects. Zoospores
and resting spores have not been observed
in our fungus which negates comparison of
these characters.

Although imperfectly known, the species
on available data, is identified as a new
species.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-110012. HCIO No. 37125.

Lagenidium entophytum (Pringsheim) Zopf,
Nova Acta Acad. Leop.-Carol, 17 :. 154.
1884. (Fig. 105).

Thallus thick tube, irregularly contorted,
lobular segments of varying length,’ filling

ehn i
tne entin

e zygospore, confined to a single
host cell ; sporangium same as thallus ‘seg-
ments in size and-shape ; discharge tube one
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Zopf's species are §7ux46p, practically

3o long x 36 u wide, swollen at the point similar to those of the present fungm 5.5

stricted sometimes without constriction when
passing through it, uniformly tubular after
emergence, slight bulge at the base, uncon-
stricted when passing through the host cell
wall ; zoospores and their emergence observ-
ed; sporangial contents emerge outside,
through discharge tube as globular mass,
surmounted by a thin membrane, cleavage
furrows appear dividing contents into a num-
ber of zoospores, which start swarming in-
side, get separated and with the dissolution
of the membrane swim away ; zaospores reni-
form, laterally biflagellate, 5.5-8 u longx
4-6.6 u wide ; sexual reproduction does not
occur ; oogonium inside a gametangium
lobe ; antheridium absent; oosporé formed
parthenogenetically, scarce, spherical, 10-15u
in diameter, double walled, outer wall warty ;
germination of opspore not observed.
Parasitic in vegetative cells, conjugating

ﬁlnmnnf

nd Zuo0osnores Q}\arn oura
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of a sp
€S OL a Spirogyra sp.,
collected from one of the tanks in the gar-
den of the Botany Department, Lucknow
University.

The fungus is characterised by thallus of
complex configuration. The segments are
irregularly lobed, short, swollen, contorted.
Some of these segments function as sporan-
gium. Sporangium gives rise to discharge
tube which is normally long, narrow, tubu-
lar, of uniform bore after emergence outside
the oogonial and host cell wall, The authors,
however, have come across an unusual form
of discharge tube which after emergence
assumes a lanceolate structure, swollen above
the constriction gradually tapering, with
convex apex 27.§ p longx7.5 u at the base
where widest.

An important observation is the zoospore
formation in the vesicle, formed at the ori-
fice of the discharge tube 16y in diameter,

maturation and ﬁnal dlspersal after the dis-
solution of vesicular membrane. Zoospores in

of contact with z ygﬁspore Wﬁﬂ higiﬁy con- 38 ,,,,x66p,, in siiape too, reniform in Wth.

Resting spores which are warty in the present
species are dented in Zopf’s, in both spheri-
cal, 10154 in diameter in the former, and
15-16.5 . diameter in the latter species. In
view of these similarities the fungus has been
identified as Lagenidium entophytum
(Pringsheim) Zopf.

Originally the fungus was described by
Pringsheim as Pythium entophytum (1858),
which was transferred to the genus Lagen:-
dium by Zopf (1884) and renamed Lageni-
dium entophytum since then it has been
recorded in many countries. In India
Lagenidium entophytum was first found by
Lacy (1949). The present fungus is the
second record which exhibited certain deve-
lopmental stages not previously observed in
Lacy’s fungus,

Lagenidium entosphaericam sp. nov. (Figs.

Thallus late tubularis, irregulariter curva-
tus, lobularis, segmenta varie formata, ampli-
tudineque variabilia, contenta cellulae gra-
nulis refractivis, limitata ad cellulam infec-

tam ; infectio extcndens e cellula ad cellu-
f\!]ﬂ\

el invadanti ¢ enne
Uy blllluc;

‘ﬂm [
waiil 4 invaaenti; s

sphaericum, 79 in diam. vel ovoideum,
13p latum x g u altum ; tubus emissi oriens
e sporangio, 13-20p longusx2-5.5x latus,
basi varie tumescens ubi penetrans per pariete
oogonii, gradatim angustatus vel iniformiter
anguscus, Puol. cuxcrscuwuz Pauuu Puqcuun
extus parietem cellulae hospitis ; zoosporae et
illarum modus emissi non observatae ; anthe-
ridium nullum, oospora parthenoganeticaliter
formara, sphaerica, g-12 p in diametro, pariete
laevi ; germinatio oosporac non observata.
Thallus wide tube, contorted, irregularly
curved, lobular, segments of diverse size and
shape, filling entire zygospore; cell contents
with refractive granules ; confined to infect-
ed cell, infection spreads from cell to cell by

2Ty
& uusu-uu
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means of invading discharge tubes; sporan-
gium spherical, 7-9p in diameter or ovoid,
13 wide x g u high ; discharge tube origin-
ates from the sporangium 1320 u long x
2-5.§ . wide ; base various:ly bulged while
passing through the oogonial wall, gradual-
ly tapering or uniformly narrow, after emer-
gence projecting only a short distance out-
side host cell wall, some thallus form copious
discharge tubes invading adjoined filament
through the connecting conjug:auon tube ;
zoospores and their mode of discharge not
observed ; antheridium absent ; oospore form-
ed parthenogenetically, spherical, 9124 in
diameter, smooth walled, scarce ; germination
of oospore not observed.

Parasitic in the zygospore of a Spirogyra
sp. eollected from a ditch by_ the -sim-ie o‘f the
Kursi Road, 4 miles north of Lucknow
University.

The fungus is characterised'by wide tubu-
lar complex thallus organisation. The seg-
ments are irregularly lobed, .and some func-
tion as sporangum giving rse to discharge
tube which are narrow with swollen base or

uniformly wide all along, constricted while

mccinme  shenngl  the wall and
aasulg [nruugu 11iC

swollen above or below the constrict§on,
devoid of vesicle. It is further characterised
by the presence of smooth walled oospore

and total absence of antheridium.

In the thallus character, sporangium, flis’
charge tube, and parthenogeneti.c fiormanon
of oospore the fungus is very similar to L.
entophytum as described earlier. But the
difference lies in the fact that in L. enfophy-
tum, the oospore wall is warty, In the pre-
sent fungus it is smooth walled.

Parthenogenetically formed smooth walled,
spherical zoospores are also found in L.
rabenhorstii (Prings.) Zopf fmd L. gracile
Zopf another fungus described by Zopf
(1884) differing from L. entophytum 1n its

more slender thallus with very slender dis-
PLI'H- tuilha and ae ;ﬂ AineCiOus SPCCICS Of
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L, rabenhorsti; smooth walled oospores are
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formed parthenogenetically. Cook (193r)
described L. gracile with similar thallus
character and smooth walled parthenogene-
tically formed oospore. Thus the present
fungus is different from L. rabenhorstiz and
L. gracile when complex thallus character is
taken as the criterion while the ornamenta-
tion of oospore wall of L. entophytum dis-
tinguishes it from this smooth walled species.
In view of these the present fungus is identi-
fied as a new species.

Holotype deposited at HCIO, Division of
Mycology and Plant Pathology, IARI, New
Delhi-110 012. HCIO No. 37128.
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LEGEND OF THE FIGURES

Figs. 1-12 : 1. Olpidium gregarium (Nowakowski) Schroeter ; parasite in rotifer egg (%900). 2. Olpidium longum 3
one loosely lying intramatrical sporangium (x900). 3. Olpidium longum ; two loosely lying intramatrical
sporangia (X900). 4. Olpidium longum ; two loosely lying extramatrical sporangia (X ). 5. Olpidium in-
cognitum ; in an egg of animalcule (X1750). 6. Olpidium incognitum ; with asecond diminutive extramatrical
parasite (Xx1200). 7. Olpidium pseudoeuglenae ; parasite in a species of chytrid sporangium with vesicle to
which remnant of zoospore cyst is attached (Xx1700). 8-11. Oipidium rotiferum Kariing ; parasitising
different species of rotifer (X450). 12. Qlpidium rotiferum ; fig. 9 magnified (x 1200).

Figs. 13.24 : 13, Rozella blastocladiac (Minden) Sparrow ; resting spore spherical with dense spinesin the apical
region of sporangium of Blastocladia sp (X450). 14, Rhizophydium sphaerocarpum (Zopf) Fischer ; on Spira%l
slp. ; sporangium after zoospore discharge ; rhizoid basally double contoured, branching at the tip ( x450).

5a. Rhizophydium mammillatum (Braun) Fischer on Oedogonium sp (X450). 15b. Rhizophydium consiantineans
Saccardo on Closterium sp (x450). 15¢c. Rhizophydium collapsum Karling on Closterium sp (x450). 16. R.
blastocladianum on Blastocladia sp. Sporangia epibiotic, resting spore extrematerical, spherical with adnate male
thailus, undischarged and discharged sporangia both present (X450). 17. R. rhizinum, on Blastocladia sp-
Sporangia epibiotic, with or without basal filamentous rhizoids (x900). 18. R. reflexum, on Blastocladi
3p. ; sporangia epibiotic, with or without knob-like haustorium, rhizoid filamentous or nil (x900). 19. R.
urceolatum on Blastocladia sp. Sporangia with basl knob-like haustorium, resting spore extracellular, with adnate
male thallus ; an extra cellular, germinated resting spore-sporangium of Blastocladia present ( X900). 20. R.
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spinosum on Blastocladia sp. ; sporangia with basal knob-like haustorium, without rhizoid ; resting spore extra-
cellular spinous with adnate male thallus (%X900). 21. R. lagenaria on Blastocladia sp. ; basal sporangia with
knob-like haustorium ; resting spore with smooth double walled and adnate-male thallus (X900). ~ 22, R.
stellatum on Gonapodya polymorpha Thaxter. ; sporangia epibiotic, with knob-like haustorium ; rhizoid totally
absent ; extramatrical resting spore with adnate male thallus (X450), 23. R. gonapodyanum on Gonapodya poly-
morpha Thaxter. epibiotic, fully discharged sporangia, with knob-like hustorium ; rhizoid totally absent ;
extramatrical resting spore, with adnate male thallus (X450). 24. R. biyttiomycerum ; discharged epibiatic

ia, with knob-like haustorium, one parasitic on Bllyttiomyces spinosus itself parasitic on the zygospore of

sporangia, wi ike I ONe p:
pirogyra sp. another adjoining one parasitic directly on the same zygospore of. Spirogyra ( X 900).

Figs, 25.35 : 25. Rhizophydium rotundum, Sporangium with discoid haustorium ; knob-like zoospore cyst ( X450).
26. R. rotundum. Empty §porangxum0$t§c:1;,¢haatregdectl zf?ospores as a globular mass at the I(;iiﬁcc (X 450). 2;1.
R. rotundum, Resting spores in a serics, on in 0 lorm a sporangium ( X450). 28. Rhizophydium poculi-

Jorme. Sporangium with discoid haustorium (X800). 29. R. poculiforme. Discharged zoosporgf resting at the

arifice of the sporangium as a globular mass (x800). 30.R. poculiforme, bowl shaped persistent endobiotic
wall of the sporangium epibiotic wall evanesced (X800). 31. Rhizohydium tubulatum. Subspherical sporangium,
bulbous apophysis with tubular rhizoid (haustorium), divided by a septum (X 450). 32. R. tubulatum sporangium
apophysis with tubular rhizoid (haustorium), continuous without septum (x450). 33. R. tubulatum, empty
sporangium with discharged globular zoospore mass at the orifice, wall persistent (x450). 34. R.
clavatum, apophysis with tubular rhizoid with or without septum, endobiotic cupular remnant of sporan-
gium persistent, epibiotic portion evanesced (x400). 35. Rhizophydium conchiforme Conchiform sporangium,
with discoid haustorium, rhizoid absent, rarely when present filamentous, pore apical or lateral slit, through
which zoospore emerge as a compact mass enveloped in a tenuous membrane (x450).

Fine 2642 : 36, Phlyctochytrium aboﬂhysatum on Clo‘“c'ium Sp. SDOranEium ShQWi!l_ﬂ lateral enbhaeal diccharva nava o
S QUL wUSITU ¢+ U & regilsileys (et P 43 lateral subbasal discharge e

: -ving rise to rhizoid distally branched (X450). 37. Phlyctochytrium di i
D e oo e ngia endobiotic apophysis, distally branched rh;zni}?f tockybrium dissolutum on Closteriu

s o il o Llasda annvanoia €n Lo monm  ma
SEFe 9 WAUL TPLVIVIAL g dpJUL Giigats =20 3 . N T STIRT AN g fawvA G VAVLL VI LUUBSPULTY WY CYRIIT”
c‘;nc’:e of sp(l):'a.ngial wall (X450). 38. Blyttiomyces spinosus on Spirogyra sp. ; sporangium and ap(fphysia :howi.ng,
200spores in 3 globular mass at the rim of the apical exit pare ( X450). 39. B. spinosus, porangium and apophysis
showing lateral discharge pore at bulging wall (X450). 40. B, spinosus : sporangium with obavoid apophysis
(x450). 41. B. spinosus : sporangium with subapical in another basal discharge pore ; endabiotic resting
spore in a series in zygospore ( X 450). 42. Blyttiompces lensis on Spirogyra sp. ; showing sporangia ina cluster ;
exit pore initial at elevated sporangial wall ; zaospore cyst basal or lateral (x450). 43. Enophlyctis bulligera
(Zopf) Fischer, parasitic in vegetative cell of Spirogyra sp. Endobiotic sporangium with rhizoidsl system and persis-
tent apical knob ( X450). 45. E. bulligera ; resting spore with variable rhizoidal system (X450). 44. Eniophiyc-
tis bulligera var. brevis, short filamentous rhizoids (X450). 46. Entophlyctis mamilliformis on zygospore of Spirogyra

udiformis in Closterium sp. ; rhizoids long, filamentous tuft arising from basal axisal

“8p. (X450). 47. Entophlyctis ca
c!r)ld(ofspgx)'angium :unpm.ryxcg parallel to the host cell wall (X450). 48. Entophlyctis sphaerioides on reproductive

body of Spirogyra sp (X450).

i : ; . E. Petersen. Showi i i i .
is an A CnK. . 3
3903;3?3(3 ifferent stages of development ; z. carly stage ; w. wall separarting sporangium from apophysis ;
op. dehisced operculum attached to the rim .of the pore; m. gixscharge.d_zoospor_es formx.ng a-globular mass
at the orifice. ( X450). 51. Chytridium _hmanumfm 3 sporangium obovieid, continuous with .ovoid endobiotic
apophysis by broad isthmus, with rhizoid ; dcl}mced operculum attached to the rim of the orifice ( X450). 52.
Cg'?vidium schenkii (Schenk) Scherffel ; sporangium fusiform, tilted, apical end_ascending at acute angle above
the substratum ; apophysis spherical, rhizoids filamentous, scanty ( X450). 53. C. schenkii ; sporangium fusi-
form, tilted, apical end ascending, halfway to upright position, apophysis spherical, scanty, filamentous rhizoids
(x450). 54, Chytridium reniforme ; sporangium reniform, ascending. tilted ; rhizoid well developed ; double
walled, spherical resting spore with rhizoids (X450). 55. Chytridium adpressum ; sporangium ovoid, procum
t with spherical, apophyis, rhizoids scanty (X 450). 56. Ghykridium sparrowi ; sporangium ellipsoid, tilted,
arched upper surface, basal end Ccﬂsmct‘-’d.w“".huﬁl.m‘zcﬁ%:r-rl’o—?gsgg’;lhzzdtle;f;&emig s‘m’].!l'f:t"ﬁ"h@!@i abun-
. go . . l e . .
dant (X450). 57, Chytridiun fusiforme ; so0"30E L B0 Sl ium. oruminatum Beaun, 5 sporaseia. b oo,
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o oot apophysis or rhizoid (X450). 59, C. acuminatum ; sporangia in cluster, empty with
apicai ¢, without apophysis ( X450). 60. C. acuminatum ; resting spare ﬁ'll_mg up ;he entire oospore space
o atrorey it D tum ; resting spore germinating (x450). 62. Chytndzqm brevipes Braun.  Sporangium
with knob-like subsporangial swelling as apophysis giving rise to tenuous rhizoids (X450). 63, C. brevipes. ;
$porengium acuminate, with subsporangial apophysis as inverted constricted cone, rhizoidless ( x 450).

Figs, 64.73 : ) : fium Foliamum Domian ; Spprangium with mature zoospores, broadly fusiform a is
having two%bgg:n;ﬁzm stout, divergent rhizoids ( X 1200). 65.C. kalianum ; discharged sporangium, deh; erce
circumscissile, operculum cast off domeshaped, eventually evanescent, basal half bowl sha persistent

(X 1200). 66. C hytridium closterii 3 sporangium with ovoid apophysis, rhizoidless, circumscissile dehiscence, cast

ntually evanescent, basal halfbowlshaped persistent (X 450). 67. Macrochytrium

off ve 2 p
bot;;,‘:,‘:;:;l 3:,1 ‘,f,‘,’-,‘,“,,f,,’,‘,,h?‘:;g;:ﬂgium single celled with smooth  central column, withoutknee-like protuberan ce,
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linked by narrow or wide isthmuses in a linear series ; discharge tube median or laternal, base bulbous ( X450).
69, M, megastomum ; sporangia ellipsoidal, joinetl or overlapping in a series ; discharge tube median, base bulbous
(x450). 70. C. megastomum ; sporangium ellipsoidal, no discharge tube ; one germinating behaving as a pros-
porangium (X450). 71. Myzocytium anomalum sp. nov. in a Closterium sp. ; sporangia pyriform or fusoid in two
1rvegular series, variously interlinked or superimposed ; oospore spherical, male gametangium unspe-
cialised, fertilised by basal tube (X450). 72. Myzocytium rotiferum in a rotifer. ; sporangia numerous, subspherical
or pyriform, irregularly arranged ; discharge tube variable in size, one long emerging outside host wall ; resting
spore variable, in shape, with smooth or wavy exterior wall (X450). 73. M. rotiforum ; magnified sporangia of a
part of fig. 72 ( X450).

Tigs. 74-89 : 74. Olpidiopsis decipiens in oogonium of Oedogonium sp. Two infected superimposed oogonia,
lﬁger with two sporangia, one immature without discharge tube, the other with discharge tube, just emerged,
through lateral oogonial wall ; in lower aogonium sporangium with discharge tube fully emerged, through shoulder
region of oogonial wall, branching immediately after emergence, base swollen, appearing as divergent horus
(X450). 75. Infected oogonium with two sporangia, one spherical, immature, without discharge tube, the
other pyriferm with fully emerged discharge tube, on emergence branched (x450). 76. Sporangium with
simplc%scharge tube, point of emergence near supporting cells (xX450). 77. Sporangium with simple discharge
tube, point of emergence near cap cells ( X450).  78. Two spcrangia oval, the discharge through the same wide
opening, near supporting cell ( X450). 79. Three upright elliptical sporangia in cluster, with apical discharge
tube, emerging through the wide open passage formed by the rupturing of top region of oogonial wall (X450).
80. A chain of 4 superimposed oogonia, sporangium in the top oogonium with discharge tube near cap cell ;
in next oogonium discharge pore lateral ; In third cogonium one sporangium having discharge tube at the top,
and one resting spore lying loosely in the oogonium, laterally placed (X450). 81. One oval sporangium, emer-
gence lpOint lateral near shoulder cells, and one resting spcre lying loosely in the oogonium ( X450). 82. Resting
(K:ha.rymg laosely in the oogonium, laterally placed (Xx450).83. As in Fig. 82 along with a sporangium with

i ge tube ( X450). 84.Zoosporereniform, with two divergent flagella arising from concave side ( X 1200). 85.
Olpidiopsis decipiens parasitic in oogonium of Bulbochaete sp (X 450). Terminal oogonium with two sporangia, dis-
charge tube from each emerging outside through two separate adjacent points with the intervening wall intact.

Ano terminal oogonium with one resting spore lying loosely in the cell, laterally placed, germinating. 86.

Olpidiopsis sphaericis in ygnema filament ; sporangial discharge tube projecting out ; resting spore double walled,

with adnate companion cell (X450). 87. O. sphaericis ; Sporangia in a series, discharge tube lacking ( X450).

88, 0. sphaericis ; sporangium associated with two compacted cytoplasmic bodies ( X 450). 89. O. sphericis ; resting

spores with companion cell (X 450).

Figs. 90-100 : 90-92. Lagenidium rabenhorstii Zopf. Thallus simple, segmented, dioecious ; parthenogenetic oospore

in fig. 90 (X 450). 93. Lagenidium rabenhorstii Zopf. Thallus simple, monoecious, segmented, cospore spherical,
antheridium unspecialised ( X450). 94. Lagenidium clavaium. "Thallus compiex ; zoospore sphaeroid, antheri-
dium clavate (X450). 95. Lagenidium piriforme. Antheridium pyriform (X450). 96-97. Lagenidium obovatum.
Antheridium obovate ( X430). 98-100. Lagenidium astrum. Oospore parthenogenetic, star shaped, beaked ( X 450).

Figs, 101-107: 101. Lagenidium tortum. Thallus rarely segmented, wall wrinkled, artheridium reniform ; oospore orna-
meated { X450). 102, Lagenidium cylindriforme. Thallus broadly cylindrical, antheridium cordate or broadly fusiform
(X450). 103, Lagenidium contortum. Thallus complex, contorted or specialised irregularly shaped acuminate
cell, fertilisation through a;l:ica‘l point ( X450). 104. I.agrmid‘ium coenogyticum. ‘Thallus coenocytic, sexual repro-
duction absent (x450). 105. thugmédiumfetgt@ﬂménu ( ingse._) Zopf. Thallus con(;plex4; discharg-e tube pro-
Jjecting out ; zavspore vesiele at the arifice of the disc ¢ tube ; oospore ornamented ( X450). 106-107. Lageni-
dium entosphaericum. Thallus complex; discharge tube pgoiecti_n_é out ; oospore smoQLh(wa.llex)i (x450). e



