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ABSTRACT

Two new varietics belonging to two species of Coleochaete, viz. C. pulvinata var. indica var. nov. and ¢
scutala var. pinguis var. nov. have been described. In the third species, C. nitellarum, in which only terming)
antheridia were known so far, intercalary antheridia as well have been reported. Possible evolutionary sig.
nificance of this and certain other morphological features among the species of Coleochaete is briefly discusgeq.

INTRODUCTION

The present paper deals with three species of Goleochaete found locally.  Significant
differences have been observed in two of these and, therefore, two new varieties have been
crected to a-commodate these plants. Interesting forms of antheridial development have
been observed in the third species, C. nitellarum. These have been briefly described and some
comments have been made on the possible evolutionary significance of this and certain other
features. '

DESCRIPTION

Coleochaete pulvinata var. indica var. nov.

The plants were collected from a small fresh-water pond - -about eight km {rom
Lucknow city, in October, 1975. The alga occurred as bright green mucilaginous specs,
barely visible to the naked eye, attached to leaves of aquatic angiosperms.

The thallus of the alga is differentiated into a prostrate and an ercct portion (Text-
fig. 1).  The crect filaments arise from cells of the prostrate system and are composed of
elongate cells disposed radially, which collectively form a small pin-cushion like pulvinate
thallus about 0.5 mm in diameter. Its growth appears to be terminal. The cells of the erect
filaments measure 7-10 ym in diametcr and are 3-6 times longer than broad. They possess
a single nucleus and a parietal laminate chloroplast containing two or three pyrenoids.
The prostrate system of the alga is made up of small branched filaments, the cells of which
are 12-20 pm in width and are nearly aslong as broad. They also contain a single parietal
chloroplast with two or three pyrenoids. Many cells of the prostrate as well asercct filaments
possess a single, long, delicate cytoplasmic bristle sheathed at the basc by short tubular
outgrowth from the cell. The entire thallus is enclosed in a common soft mucilaginous
envelope.

The plan‘s are homothallic. Antheridia are formed in groups of 3-6 on cells which are
smaller than the vegetative cells (PL. 1, Fig. 2). These cells are usually found in
groups of two or three, arranged one after the other at the terminal ends of the filaments;
such cells may occur in intercalary pesitions as well.  Antheridia develop as blunt projec-
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tions which grow and are ultimately cut off from the moth‘er c.ell by the for‘mation of septy
Each anthe-idium is a small cone-shaped structure 4-5 pmin diameter and 6-7.5pmin lengyy,
'Pl. 1, Figs. 2, 3; Text-fig. 1.). .

The o%ogon’ia, (j_evr:lop ti’miilal]y but are subsequently shifted to a ladlﬁlal Posttion by
growth from the sub-terminal (sub-oogonial) cell of the ﬁlarr}ent on ;me side. ]ThCY AT sma]|
Hask-shaped, oval or slightly elongate stiucturcs measuring 15-20 e 1?‘(1§1r11cf(3r (Text.
fig. 1). The neck or trichogyne is prominent and measures 12-20 pm tn ;{:gt ljh The bagy)
rounded portion of the oogonium possesses dense green contents WALC the neck i
hyaline. .

’ The fertilized oogonium develops sterile cortications around .itself and, 1n H.lfltm“.(‘v Stage,
the spermocarp measures 90-100 ym in diameter (with corticat?ons). Thcdcm tlt(}?-lalmg cells
around the oospore are equidimentional and are generally twice as broad g8 lc flormal
vegetative cells. The oospore (without cortications) measures 40-45 Fm 1?}29}7"

The present alga agrees with the description of C. pulvinata A. Bra;ln ( o t)t'm Bross
morphology but differs from the latter in the following characters :. 1.t 1e. Vz:f,e :71_ve cells
of the erect filaments are greatly elongate and are nearly half. as wide as 11.1 4.pul]vm(ilta\, 2.
the cells bearing antheridia are distinguishable from the ordinary ve.gf:tatllve cells due t.()
their smaller size, 3. the cells of the sterile cortications around‘the; f(:‘l‘tl]lZC’(. oog(?]nllfm‘ are
most double in width than the ordinary vegetative cells, while 1n C. pulvinata they are of
the same size. . ;

On the basis of the above-mentioned differences, the present Plant is Co'nsx.dcrc‘d as a
new variety ol Coleochacte pulvinata A. Braun and is named as C. pulvinata var. indica with the

following diagnosis :

Coleochacte pulvinata var. indica var. mov.

A typo differt cellulae clongatac, 7-10 pm latac, 3-6 plo longiores quam latac; cellulae
antheri ‘iae minores, 7 10 um X 7-14 pm; oosporac superne corticatac 90-100 pm in diam.,
cellulac corticaec unilamellatee 18-20 pm latae.

The type material is deposited in the Algological Collection of Botany Department,
Lucknow University, Lucknow, India. No. Chaeto/101.

Coleochaete scutata var. pinguis var. nov.

The present plant is one of the most common species of Coleochaete found in various
ponds and puddles in the vicinity of Lucknow. The thallus of the alga is made up of a sub-
circular, oval or irregularly lobed monostromatic pseudo-parenchymatous disc formed
by branched filaments which laterally coalesce together and appear radiating froma common
centre, a feature which may not be evident in older thalli. Many cells bear long delicate
bristles which are enclcsed at the base by short tubular outgrowths from the cells. The cells
of the thallus measure 12-20 um in brecadth and are 1-1.5 times longer than broad. Theyv
contain a single nucleus and a parietal laminate chloroplast with a single pyrenoid. '

The plants are heterothallic. Antheridia are developed on male plants by division
of ordinary vegetative intercalary cells forming groups of small cubical cells, cach‘ of which
produces an‘antherozoid. The oogoria are developed on the female plants from the marginal
;i)l\s\’?]fl t(l)l:tﬁ;s; it;(i Eelct‘?jzi I‘s;zlzzeq%lc:;:zly displ.accc; to‘ }}}e II]’IIC r-i'ol‘ of the thallu% due to'furl.‘hel-
o e didanily ;;nd‘ng Coi‘t;cmﬁ :(?sl(;ma‘ afte‘r er ]tl IZ(L_UOH devc\lo‘p st‘01‘1{c comcfﬂ,txons
Sty T 5055 o m dia;:;.qs, 51161011 Il:lCCl.'Oll the lower side. 1 1.1(: CO)‘UCO.I'(‘-d
cations) measures 40-45 pm in diameter P]u anﬂc. the tlECk walec. eospare (without carti-

ameter (Pl 1, Fig. 14; Text-fig. 3.).
40
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The present plant resembles C. scutafa De Brebisson (1844) in vegetative morphology

ind dimensions, antheridia and oogonia but differs from it in the possession of spermocarps

which are much smaller in diameter and are only one-third the size of spermocarp of
e cruinin

scutata. Since this1s an important diagnositic character, it is propsocd to regard the pre-

sent alga as a new variety of C. scutaia and name it as Coleochaete scutala var. pinguis with the
[ollowing diagnosis

Coleochaete scutala var. pinguis var. nov.

A typo differt oosporae breviores, superne corticatae 50-55 pm in diam.
The type material is deposited in the Algological Collection of Botany Department,
Lucknow University, Lucknow, India. No. Chaeto/102.

Coelochaete nitellarum Jost, 1895

Coleochaele nitellarum, a species found epiphytic on plants of Chara and Nitella was repeatedly
collected for many years.  The species was reported for the first time from India by Prasap
AxD SrIvASTAVA (1963). Only terminal antheridia are recorded in the species by earliex
authors, but we observed the antheridia in subterminal and intercalary positions as well.
Thus, the plant shows interesting sequential stages of transition from the terminal to intcr-
calary position of the antheridia.

The typical terminal antheridia are developed as small protuberances {rom the anthe-
ridial mother cells which are subsequently cut off from the parent cells and appear as
small conical outgrowths about 5-8 pm in width and 8-13 pm in length (Tcxt-fig. 4). In
certain cases, after the formation of the typical terminal antheridia, small lens-shaped
cells may be successively cut off at the base of the previously formed terminal antheridia
(PL. 1, Fig. 6; Text-fig. 6). In this way a group of 6-10 antheridia may be formed in a
sequence near the apical tip of the filament. Intercalary antheridia are also developed by
successive partition of the vegetative cells into 6-8 «mall cells in lower positions of the filament
(Pl 1, I'ig. 5; Text-fig. 5).

DISCUSSION

On comparison of the antheridia of taxa just described, some interesting ccnclusions
can be drawn. Only four species of the genus Coleochaete arc pulvinate ; all the res’ of them
possess only prostrate filaments, withoutany erect branches (Printz, 1964). All the hetero-
trichous species possess only terminal or lateral specialized antheridia while in all the discoid
prostrate species the antheridia are intercalary (cf. Table 1). Coleochaete nitellarum and C.
pseudosoluta ave the only species which show both terminal as well as intercalary antheridia
(cf. Table 1). The third type of antheridium formation described above, in which below
the terminal antheridia, secondary antheridia may be successively cut off, is an intermediate
condition between the terminal and intercalary positions of the male gamctangia. It clearly
indicates how in the course of evolution, a shift may have occurred from a terminal to an
intercalary position of the antheridia or vice versa.

Besides the position at which the antheridia are formed in different specics, it can be
noted that basically there are two distinct modes of their formation. The terminal antheridia
initially arise as small protuberance on the outer side of the cell and are cut off externally as
sm'all specialized cells (Orrmanns, 1898 ; PringsaEnt, 1860) while the intercalary antheridia
arise by internal divisions within the existing intercalary vegetative cells which become
compartmentalised into several small antheridia (WesLey, 1930). The former type may
thus be termed “external antheridia’ while the latter may be called “‘internal anthcridia’;.

G:ophytology, 7(1) 41



It is interesting that all pulvinate species and those prostrate species which do not foriy ,

compact discoid thal

lus, except C. nitellarum, possess only the former type of antheridiyp,

.. . cmex SATET idiz  (cf. Table 1). In C. pseud
while truly discoid species pOssess internal antheridia only (c ¢ ) L ! Uff050l14la,
internal antheridia may arise from the terminal cell as well (GAUTHIER-LIEVRE, 1936) ang

C. nitellarum shows a transition between the two types described earlier.

These  twq

species, therefore, occupy an intermediate position and this may be so from the evolutionary
E R - /

point of view as well.

Table 1 —A comparative table of some important features in the genus Coleochacte

Species

Habit

Antheridia

Spermocarp
cortications

References

I. C. pulvinata

)

2. C. divergens
3. C. sampsonit
4. C. disjuncta

. C. conchata

(8]

(=}

. C. soluta

7. C. irregularis

8. C. nitellarum

9. C. pseudosoluta

10. C. orbicularis

11. C. scutata

Heterotrichous

Looselys pread-
ing lax, pros-
trate thalli

32

»

Compact dis-
coid thalli

»

Terminal or

lateral external
antheridia

»

»

PR

>

Terminal or

lateral external
as well as in-
ternal antheridia

Intercalary or
terminalinternal
antheridia

Intercalary,
inernal only

All round the
oospore

»

Only on upper
side’

All round
oospore

the

Only on upper
side

»

Pringsheim, 1860 ; Oltmanns, 1898

Pringsheim, 1860; Printz, 1964
Transeau, 1943; Printz, 1964
Tiffany, 1936; Printz, 1964
Printz, 1964

Pringsheim, 1860; also authors’
own observations

Pringsheim, 1860;
own observations

also authors’

Jost, 1895; also authors’ own
observations
Gauthier-Lievre, 1956; also

authors’ own observations

Pr_ingsheim, 1860; Gauthier-
Lievre, 1956; also authors’ own
observations

Pringsheim, 1860; Wesley, 1930;
also authors’ own observations

Side by side with the variation in antheridial position, the oogonium in pulvinate species
possesses a prominent trichogyne but in the prostrate forms it is represented at best by
a short papilla-like growth or protuberance (Fritsch, 1935). Itis interesting to note that the
phenomenon of formation of fruit-body or spermocarp also displays differences in develop-
ment. In C. pulvinata and other heterotrichous species, the corticating investment is formed all

round the oospore, while in C. scutata and other discoid species the sterile protecitve corti-
cation is formed only on the upper and exposed side and it is not formed on the lower side

at all (cf. Table 1).

In this feature also, C. nitellarum shows an intermediate position 1n

being a prostrate species wherein cortications are formed all round the oospore as in pu‘l\v’}nar
species. Thus, C. nitellarum occupies an intermediate position between the two types of highly
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specialized species of C : o o ;
pecia p of Coleochacte, the pulvinate and the discoid and it represents an evolution-

ary status through which evoluti rotiressed ] . .

d. £ , g " C\_O.luklon progressed in once direction or the other depending on the
- v C’\ Y & 1 C 1t - S & . 4
advanccad or primilive position of the pu]wnale spceles in relation to the discoid forms.

REFERENCES

BrauxN, A. (1849). In Kuetzing's Species Mlgarum, p. 425, Leipzig.

BREBISDON{):\-QII)E- (1844).  Description de nouveaux genres d'algues (luviatiles.  Amn. Se. Nal. Bot. 1 (3):
£I=31. ‘

Friescir, .o E. (1935). v['/{c structure and reproduction of Algae. Vol. 1, Camb. Univ. Press, Cambridge.

GAUTHIER-LIEVRE, L. 1936).  Ulotrichales Africaines, L-genres Aphanochacte ct (,'ulwc/zm"lc.- ‘ Bull. -'5'06. Bot. IHist.
Nat. Afrique du Nord. 47: 31-49.

Jost, L. (1893). Beitrage zur Kenntnis der Coleochaeteen. Ber. dt. bot. Ges. 13: 433-52.

Orrvaxys, . (1898).  Die Entwickelung der Sexual Organe bei Coleochacte pulvinata. Flora. 85: 1-14.

Prasap, B. N. & Srivastava P. N. (1965).  Coleochaete nitellarum Jost—a new additon to the Indian flora.
Curr. Sci. 34(19): 567.

PrixGsieng, N. (1860). Beitrige zur Morphology und Systematik der Algen. II1. Die Coleochacteen.
Jb. wiss. Bot. 2: 1-38.

Privtz M. (1964). Die Chaetophoralen der Binnengewdsser. Hydrobiologia. 24: (1-3): 1-376.

Tiweany, L. H.o (1936). Willes collection of Puerto Rican fresh-water algac. Brittonia. 2: 165-176.

Transtavu, . N (1943). Two new Ulotrichales. Ohio J. Sci. 43: 212-213.

WesLey, O. C. (1930), Spermatogenesis in Coleochaete scutata. Bot. Gaz. 89: 180-91.

EXPLANATION OF PLATE 1

Coleochaete pulvinata var. indica var. nov.
1. The spermocarp showing thick corticating cells, % 400.
2. Cells bearing antheridia, > 1000.

3. Antheridia, x 1600,
Coleochaete sculata var. pinguis var. nov.
4. The spermocarp, X 360.

Coleochacte nitellarum Jost

5. Intercalary antheridia, x 1000.

6. Antheridia being formed in succession, x 1250.

Geophytology, 7 (1)




{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }


{ "type": "Document", "isBackSide": false }

