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»It is only by a combination of all methods,
herbarium or museum, library, laboratory,
field, and breeding, that there is any hope of
obtaining satisfactory evidence on the nature
and genesis of tawonomic units.
W. B. TurriLL in ”The New Systematies®,
1940, p. 69.

INTRODUCTORY.

The only hitherto known comprehensive studies on the Netherlands
Indian Charophyta appeared in 1897 and 1899 in the ”Prodrome de la
Flore Algologique des Indes Néerlandaises”, and were compiled by
E. px WmpemaN, These papers intend to give a mere enumeration of
all Charophyta published up to 1896, and therefore mainly contain
the species recorded by the famous Charaphytologists ALex. BRAU’N
and Otro NorpsTEDT in 1849, 1882, 1888 and 1889. ,

In the twentieth century only three papers were published on the
Charophyta of this area, viz. that by pE Wmwpeman (1900), that by
Gurwinsky (1902), and that by Firarszky (1934). The first-named
author worked up the specimens occurring in Java, the second one
adds two species to this list, whereas the latter studied materials eol-
lected in 1928 and 1929 by the.German Limnological Sunda Expedition.

The present paper intends to give a taxonomical survey of the
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Charophy

ta of the Netherlands Indies, including some notes on their
history,

distribution, classification, ecology and economy. The floristic
relations in the Archipelago, however, made it desirable to extend this
investigation to surrounding countries. I will therefore deal not only
with the Charop'hyta occurring in Malaysia, but at the same time
with those found in British India (Ceylon inel.), Siam and French
Indo-China. As was pointed out by Lam (1937) and defined by van
STEENIS (1937), the term Malaysia comprises the Malay Archipela-
80 sensu latiore, the Malay Peninsula, the Philippines, and New
Guinea inclusive. ‘ -

However, the war made it impossible to study all the types of
the species occurring outside Malaysia; therefore, and, at the same time,
in order to have an easy survey of the Malaysian species, the former
are printed in small type. Moreover, I have mentioned the Australian
Specimens and their localities for the speeies occurring in the area
under discussion, ‘

I had the opportunity to study a great number of specimens and
books, thanks to the kindness of the directors of -the herbaria and
libraries, whom I tender my sincere thanks for their valuable assist-
ance. In quoting the herbaria in the Taxonomical Part of the present

Paper I made use of the "International List of Abbreviations“ pro-
posed by Lansouw (1939, p. 142).

BERLIN—DAHLEM, Botanischer Garten und Botanisches Mu-

seum T -
Bupargst, Seetio Botanico Musei Nationalis Hungarici . Bu-Mus
BUITENZORG, Herbarium en Museum voor Systematische

Botanie van ’s Lands Plantentuin . . . Bz
Kew, Royal Botanic Gardens . . . . . . . kK
LEmry, Rijksherbarium R T
Paris, Muséum National d’Histoire Naturelle, Labora- B

toire de Cryptogamie . . . . . . . . P
SINGAPORE, Botanic Gardens . Si

Srockroray, Naturhistoriska Riksmuscet, Botaniska Avdel-
ningen o

S

The materialy put at my disposal mainly econsisted of dried
Specimens, though some of them were preserved in fluid. It may be
emphasized that the preservation in aleohol (70 %) or in formalin (1 %)

ifz much more convenient for Charophyta; the specimens are less
vamaged and easier to identify.
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Yet, at the end of this study, I feel something of the truth in

the words of Sauissury (1939, p. 404): "When based mainly or
entirely on herbarium material monographs are liable to be both a
snare and a delusion“. Indeed, a real understanding of some species,
e.g. Nitella pseudoflabellata, N. microcarpa, Chara fibrosa, C. vulgaris,
C. -zeylanica, is only possible by involving the experiment as well as
ecological studies. At the time I was not able to carry these out, but
I would reply Sanissury with the words of TurriLL (1940, p. 69): "No
method is sufficient by itself, yét each is essential“. In Chapter III,
§ 4 of the General Part I will refer at some length to this point
and to TurriLL’s words quoted as a motto.
" I am deeply indebted to Dr H. J. Lam, Director of the “Rijks-
herbarium® and Professor of Systematic Botany at the Government
University, Leiden, for his suggestion to work up this interesting
group, for his helpful eriticism and for the continual sympathy he
has shown in the progress of my work. I am also much obliged to
my colleagues, members of the staff of the ”Rijksherbarium®, especially
to Dr J. Tu. Hexrarp, for nomenclatural informations, and to Miss
Dr J. Tu. Koster and Dr S. J. van Oosrstrood, for their kind
assistance in various phases of my investigation. I should like also to
thank Miss Dr M. F. E. Nioora1, Leiden, for klndly reading through
the manuseript of Chapter IV.

My sincere thanks are further due to Mr G. 0. ALiEN, Godalming,
Surrey, England, for the interest with which he followed the advance
of this study and for the instructive correspondence concerning some
of the species. I have also to thank Mr 8. C. Dixrr, Bombay, India, for
a duplicate of the type of Chara pashanii, and Prof. Dr A. THIENE-
MANN, Plon, Germany, for informations on the economy.
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GENERAL PART

CHAPTER 1. History.

§1 First collection of Malaysian Charo-
Phyta. Though one hundred and one years have elapsed since
ALex. Braun stated (1839, p. 310): “Von den ostindischen Inseln,
aus China, Japan und Siberien sind noch keine Charen bekannt®, the
present investigations brought to light that the first Charophyta from
the Malay Archipelago were collected as early as 1828. In that year,
A. Zrppui, assistant-curator at ”’s Lands Plantentuin®, Buitenzorg, took
part in an expedition from Batavia via Makassar and Amboina to the
S.W. coast of New Guinea (Backer, 1936). As is mentioned under-
neath, Nitella pseudoflabellata var. mutile and Chara corallina were
collected in Amboina. Obliged to return on account of bad health,
'ZI'PPEL reached S. Timor, where he died in the same year. In this
island  Nitellg microcarpa var. microglochin was collected. The three
Speeimens mentioned were dried and are still in a good condition, the
former two in the "Rijksherbarium® at Leiden, the latter at Berlin.

$2 Historical review of the Malaysian
Ch .a rophyta. Up to the present time no historical review of
‘fhe identification of the Malaysian Charophyta was made. The follow-
g notes intend to make an attempt thercto.

The first printed record of any Malaysian Charophyte appeared
as long ago as 1837 in the ”Flora de Filipinas“, in which Branco
glves a description of a new species Conferva Uittoralis, a "Conferva de
playas“., which is Chara zeylanica f. armata. In the second (1845)
and t‘h‘rd (1879, part 3) edition of Branco’s Flora the species is still
mentioned a5 g Conferva.
was Ta};c f:al‘liest ‘publication on the N'etherlands Indian Charophyta
of i30£an ‘1“ as I am aware, by ].3RAUN in 1849 in HookEr'’s ”Journal
from Javy . '1:'Wo species are given: Chara coronata var. orientalis,
trom Java’ ‘;hlch. variety was dcscrxb.ed as new, ana Chara javanica
named Cha, escmbe(.l' as a new specics; the. former has now to be
2 doubity lam B.raumz .var. oahuensts f. javanica, and the latter is still
Spocimn speeles, which has never been collected again and the type

seems to have disappeared (being, however, most probably
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identical with C. zeylenica). In 1851, Lranos, in ”Fragmentos de
algunas plantas Filipinas no incluidas en la Flora de las islas“, des-
cribed Chara congesta as a new species from the Philippines, which
appears to be identic with C. coralling, at the time being an addition
to the Charophyta flora. This species is also mentioned in BrLANco’S
third (1880, part 4) edition. In ZoLLiNGER’s ”Systematisches Verzeich-
nis“ (1854) is added Chara furcata Roxs. from Celebes, which later
appeared to belong to the genus Nitells. WALLMAN, in ”Actes de la
Société Linnéenne de Bordeaux“, (1856), records ‘only Chara javanica,
but did not give a description of this species either. In 1866, BRAUN,
in G. voN MarteEns’ ”Die Preussische Expedition nach Ost-Asien®,
mentions two Charophyla, both from Borneo, viz. Nitella pseudo-
flabellata (now N. pseudoflabellata var. mutila) and N. polyglochin
var. Zollingeri (now N. furcata var. Zollmgem), the former belng at
the time an addition.

In 1868, in "Monatsbericht der Kéniglichen Akademie der Wissen-

schaften, Berlin“, BrAUN states that a form of Nitella acuminata occurs
in Java and in Mindanao. In "Proceedings of the Asiatic "Society*
(1870), G. voN MarTENS mentions ”Nitella sp. nov.%“, collected by
S. Kurz in Java (No. 123); the name for this speeimen has to he
N. pseudoflabellata var. mutila.
'~ BrAUN’s manuscripts, published after his death by O. NorpsrepTr
in ”Abhandlungen der Kéniglichen Akademie der Wissenschaften zu
Berlin“ (1882), contains the descriptions and some illustrations of the
following species: (1) Nitella acuminata var. indica from Java (now
N. acuminata var. subglomerata), and var. subglomerate from the
Philippine Islands; (2) N. azillaris var. javanice from Java (now
N. amillaris); (3) N. pseudoflabellata from Java (now N. pseudo-
flabellata var. mutila), and var. mutila from Borneo; (4) N. oligospira
f. javanica from Java; (5) N. polyglochin var. Zollingeri from Soem-
bawa, Celebes, Java and Borneo (now N. furcata var. Zoilingeri) and
f. micobarica from the Nicobars (now var. nicobarica); (6) Chara
coralling var.? basilaris from the Philippines (now C. coralling);
(7) C. coronata var. leptosperma f. javanica from Java (now C. Brounii
var. oahuensis f. jevanica); (8) C. flaccida var. Gaudichaudii from
Celebes and the Marianne Islands, and var.? oligarthra major from
Borneo (both mow C. fibrosa ssp. flaccida); (9) C. gymnopus var.
ceylonica from Bali (now C. zeylanica f. typica); the numbers (2),
(4), (6), (8) and (9) being new for Malaysia.

In 1888, NorpsreDT, in ”"Hedwigia®, adds Nitella oligospira f. indica
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from Java and the Nicobars to the list. The same author, in ”Lunds
Universitets Arsskrift (1889), describes the decoration of the outer
coloured membrane of the oospores of some of the known species,
whereas Charg gymnopitys var. “a“ (now C. fibrosa ssp. gymmnopitys
var. typica) from New Guinea is added. In 1889 again, NORDSTEDT,
in ”Die Forschungsreise S.M.S. ‘Gazelle’, IV. Th., Bot.“, describes
Nitella acuminata from Amboina (now N. acuminate var. Bélangeri),
N. polyglochin sens. lat. (now N. microcarpa var. microglochin) from
Timor, Charg gymnopitys £.- longibracteata (now C. fibrosa ssp.
gymnopitys var. typica) ‘from Timor, and C. brachypus from Timor;
N. microcarpa var. macroglochin and C. brachypus being additions.
To "C. gymnopitys® Norpstepr has added that it is distributed ”im
Ostlichen Afrika, im Ostindien, Borneo, auf den Mariannen und Celebes“.
1t is noteworthy that this is the distribution of ”C. flaccida” as cited
In the "Fragmente* (1882, p. 129), which is the only  publication
from which the distribution could be taken. I therefore deem it most
Probable that NorpstEDT has erroneouslv cited the distribution of
C. fibrosa ssp. flaccida under C. fibrosa ssp. gymnopitys.

DE Wmpmmaw, in “Prodrome de la Flore Algologique des Indes
Néerlandaises« (1897, 1899), summarizes all the then-known Charophyta
of the Netherlands Indies and gives a table of their distribution;
5 species of Nitelly and 5 of Chara are cited. To these numbers must
be added Nitelly microcarpa var. microglochin, as later on N. poly-
glochin was found to comprise both that species and N. furcala,
and Chara fibrosa ssp. flaccida, since pE WiLpEMAN did not cite it,
although it was recorded by Braun & Norbsreor. No further addition
was made to this number by pE WmpeEmaN's “Essai d’une Flore
Algologique de Java“, published under the title of ”Les Algues de la
Flore de Buitenzorg“ (1900), in which the Javanese Charophyta were
amply deseribed, Up to 1900 not a single species was recorded from
the Malay Peninsula,

Summarizing, we see that at the beginning- of the 20th century

the following Charophyta were known for Malaysia:

Nitella Chara
(1) — acuminatq var. Bélangert (1) — corallina

- var. subglomerata  (2) — Braunii var. oahuensis f.
(2) — azillaris jovanica .
(3) — pseudoflabellata var. mutile (3) — fibrosa ssp. gymnopitys var.
4) — oligospira f. javanica typica

— —  ssp. flaccida
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Nitella Chara
(5) — furcata var. Zollingeri (4) — brachypus
—  —  var. nicobarica (5) — zeylanica
(6) — microcarpa var. micro-
glochin

. Gurwivskl, in the ”Bulletin International de 1’Académie de Science
de Cracovie* (1902), mentions from Java: Nilella oligospire f. indica
and Chara gymnopitys or C. flaccida (unripe oogonia), both determin-
ed by Norpstepr (now C. fibrésa ssp. gymnopitys or ssp. flaccida).

In 1912, H. and J. Groves, -in ”Philippine Journal of Science“,
give the first review of the Charophyta of the Philippine Islands.
Their list contains a number of new records for the Philippines,
whereas at the same time Chara fibrosa ssp. Benthamii is added to the
Malaysian Charophyte flora. H. Groves, in ”Journal of the Linnean
Society, Botany*“ (1914), records Nitella acuminata var. indica from
British North Borneo (now N. acuminate var. subglomerata). MERRILL,
in his "”Species Blancoanae“ (1918), mentions from the Philippines:
Chara corallina and C. zeylanica formerly published under the names
of Chara congesta and Conferva littoralis respectively.

- In the ”Journal of the Straits Branch, Royal Asiatic Society*
(1919), RipLeEY gives the descriptions of the Charophytae of the Malay
Peninsula, as far as I am aware, the first printed records; they are:
Nitella acuminata (now N. acuminata var. subglomerate), N. pseudo-
flabellate (now N. pseudoflabellata var. mucosa), N. microcarpa (now
N. microcarpa var. micioglochin and var. @Qlaziovii) and Chare gymno-
pitys; N. pseudoflabellata var., mucosa and N. microcarpa var. Glaziovii
being additions to the Malaysian list. In 1924, J. Groves, in the
"Journal of the Linnean Society, Botany“, adds to these Charophyta
from the Malay Peninsula: Nitelle mucose (now N. pseudoflabellata
var. mucosa), N. microcarpa (now N. microcarpa var. microglochin),
N. furcata, Chara flaccide (now C. fibrosa ssp. flaccida) and C. zeyla-
nica, also recorded from the Andamans and the Cocos Islands, whereas
C. corallina is only recorded from the S. Andaman Islands.

Biswas, in the ”Journal of the Federated Malay States Museums®
(1929), writes that he obtained Charophyte from the hotsprings area
of Kuala Lumpur, but did not mention the names.

Frarszky, in the "Archiv fiir Hydrobiologie, Suppl. Bd. 12,
Tropische Binnengewisser” (1934), describes the Charophyte collected
by the German Limnological Sunda Expedition and added the following
species to the flora of Malaysia: Nitelle sumatrana, N. bipartita both
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from Sumatra, N. pseudograciliformis (now N. mucronata var. pseudo-
graciliformis) from Bali, Tolypellopsis (Nitellopsis) simplicissima from
Sumatra (now Chara australis var. Vieillardii f. simplicissma) and
Chara fulgens from Bali. The other species and forms appear to 'be
identic with already deseribed ones, viz. Nitella polyglochin f, jtfvan?ca
with N. furcata var. Zollingeri, Chara hattensis and C. wvariabilis with
C. zeylanica f. armate, and C. brachypus £. robuste with C. brach?/pus.
It must be stated that this is the first publication which contains a
good number of ecological data thanks to the investigations of the
Sunda Expedition. o

The same author, in ”Mathematischer und Naturwissenschaftlicher
Anzeiger der Ungarischen Akademie der Wissenschaften® (1937), men-
tions a new Nitella for Malay Peninsula, viz. N. fascicularis, but the
Species is insufficiently deseribed and can therefore at present not be
added to the Malaysian list.

Surveying the publications of the 20th century up to 1939, to the
list of 1900 have to be added:

Nitella Chara .
@) — pseudoflabellata var. mu- (2) — Braunii var. oahuensis »f._'
. Cosa leptocoronulata
(4) — oligospira . indica (3) — fibrosa ssp. Benthamii
(6) — microcarpa var. Qlaziovii (6) — fulgens B )
(1) — sumatrang (7) — australis var. Vieillardii f.'

(8) — bipartita
(9) — mucronata var. pseudo-
graciliformis

simplicissima

The Taxonomical Part of the present paper contains the descri'p-
tions of 12 species of Nitella, 1 species of Nitellopsis and 11 specles
of Chara oceurring in Malaysia, whereas a good number of varl.etles
and formsg (partly new) are deseribed. In total, to the list 3 Nitella
species are now added, viz. N. moniliformis, n. sp:, N. tumulosa, n. Sp,
and N, Allenindg, n, sp., further 1 Nitellopsis species, viz. Nitellops.zs
sarcularis, n, Sp., and 4 Chara species, viz. C. hydropitys, C. inermis,
1. 8D, C. erythrogyna and C. globularis, the last two with some doubt,
a8 1 did not see the original specimens, :

$3 First collection and record of Indian
Charophyta According to Braun (1849, p. 300), the first
Charophyte of India, Chara zeylanica, was collected in Ceylon in 1798
by LEBECK, an official of the E. India Company. : s ,
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The -oldest specimen which came under the eyes of the writer
was Chara corallina, being ecollected.in 1799 at Tranquebar at the
Coromandelian coast without mention of the ecollector’s name. The
specimen is dried and is preserved in a good state in the Berlin
herbarium. This species was collected together with Chara setosa (now
€. brachypus) and C. zeylanica, as was shown in the first paper
dealing with Indian Charophyta, entitled: "Ueber die Gattung Chara®.
This paper was published by WiLLoeNnow in 1806 in ”Sammlung der
deutschen Abhandlungen welche in der Kéniglichen Akademie der Wis-
senschaften zu Berlin vorgelesen worden in den Jahren 1803%“. The
French translation of this paper, however, bears on the frontispiece
as year of publication 1805!

CHAPTER II. Distribution and dispersal.

§ 1. Distribution of the Malaysian and In-
dian Charophyta The species composing the Charophyta
flora of Malaysia are heterogeneous in origin. Some of the species
have come to the richest display of their potentialities in Malaysia,
while others have their main distribution in more northern or southern
areas. LEspecially the Malay Archipelago, situated at either side of the
equator between the Asiatic and Australian continents, may be expected
to be a meeting place of northern and southern species, some of which
reach their boundaries here. Though it is at present impossible to
obtain a real understanding of the origin of the Malaysian Charophyta
flora, some remarks on this subjeet may be of interest.

For this purpose table I was established, showing the distribution
of the Charophyta described in this paper inside as well as outside the
area under diseussion. The primary difficulty for a non-monographer
in compiling such a statement is that many authors do not accept the
same delimitation for the same species. Another point,is that he hag
to follow without possible eriticism the statements given in literature.
In view of the last objection different signs are used, explained at the
base of the table mentioned.

For the indication of the distriets in Malaysia in table I and in
the Taxonomical Part the ”Lijst van de voornaamste. aardrijkskundige
namen in “den Nederlandsch-Indischen Archipel“ (1923) was used,
whereas the records from India were arranged with the aid of CLARKE’S
paper: ”On the subsubareas of British India® (1898). The English ortho-
graphy of the geographical names outside the Netherlands Indian
Archipelago is in agreement with ”The Oxford advanced Atlas“ by
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BArTHOLOMEW (1936) ; for the orthography of the Netherlands Indian
names I made use of the above-quoted ”Lijst“.

As may be seen from table I, 18 species out of the 24 oeccurring
in Malaysia are represented in Java, then follows Sumatra with
10 species, Malay Peninsula and the Philippines with 8 each, Borneo
and New Guinea with 6 each, Bali with 4 and the remaining islands
with less than 4 species. . This sequence is evidently due to the state
of exploration of various parts of the Archipelago. It is probable that,
When more extensive collections are made especially in the Lesser
Sunda Islands and in the Moluccas, not only the given numbers will
be better equilibrated, but some more species may be found to oceur
in Malaysia. In addition, however, this sequence confirms at the same
time that the Lesser Sunda Islands with their longer period of drought
Present less favourable conditions for the growth of Charophyta than
the Greater Sunda Islands (cf. this Chapter, § 3). At present there is
only one collector, the German Limnol. Sunda Expedition excepted, who
brought home 8 numbers of Charophyta, all others did not collect more
than 4 numbers! (cf. index to collectors’ numbers). There is, therefore,
1o reason to lay much stress upon the 5 species, which are hitherto
only recorded for one island of the Archipelago only.

It becomes more and more evident that Charophyta with a small
area are very rare, most of the species having a wide distribution.
Of the 61 Charophyta mentioned in the present paper 6 are cosmo-
Politan (Nitella hyalina, Tolypella glomerata, Chara Braunii, C. con.
trara. C. vulgaris and C. globularis), while 12 species occur in all
continents hut one (viz. not in Australia: Nitella acuminata, N. mucro-
nate, N. tenuissima, Chara canescens, C. aspera and C. delicatula; not
In Europe: Nitella oligospira, N. furcata, N. microcarpa, Chara fibrosa
and C. zeylanica; not in Africa: Nitella batrachosperma).

Moreover, the table shows that out of the 61 Charophyta, 25 are
répresented in Africs (19 in N. and 19 in S. Africa), 22 in America

(20 in N, 14 in @ and 14 in S. America), 17 in Europe and 17 in
Australia,

The Charophyta flora of Malaysia may be better understood on
involving the

otal area of the species in accordance with the latitude.
For that purpose the following list based on the zones of latitude
may be of some use, in which the Malaysian species are denoted
by an asterisk. .

L In all parts except the Polar regions (e. 67°.30’ N.1at.—67°.30" S.
lat): Au cosmopolitan species, and, moreover, *Nitella acuminata,
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*N. pseudoflabellata, N. batrachosperma, *N. oligospira, *N. furcata,
*N. mucronata, N. tenuissima, *N. microcarpa, Tolypella prolifera,
*Chara fibrosa, *C. hydropitys, C. delicatula and *C. zeylanica.

II. Tropics (between the Tropic of Cancer and the Tropic of
Capricorn, c.23°.30" N. 1at.—23°.30’ 8. lat.) : *Nitella axillaris, *N. bipar-
tite, N. patula, N. leptodactyla, *N. tumulosa, *Chara corallina,
*(. succincta, *C. erythrogyna, *C. brachypus.

III. Northern Temperate (between the Arctie circle and the Tropie
of Cancer, c. 67°.30" N. 1at.—23°.30" N. 1at.) : Nitella tuberculata, N. mira-
bilis, N. flagelliformis, N. flagellifera, N. Wattii, Tolypella hispanica,
Nitellopsis obtusa, Lychnothamnus barbatus, Chare Wallichii, C. canes-
cens, C. aspera, C. infirma, C. connivens. '

IV. Northern Tropics (between the Tropie of Cancer and the Equa-
tor, e. 23°.30" N. lat.—0°) : *Nitella sumatrana, N. dualis, N. globulifera,
N.- Annandalei, N. dictyosperma, N. burmanica, N. superba, N. elegans,
N. polycarpa, Chara pashanii, C. nuda, C. burmanica, C. Grovesii and
C. Handae.

V. Southern Tropics (between the Equator. and the Tropic of
Capricorn, 0°—e. 23°.30’ S.lat.) : *Nitella moniliformis, *N. Alleninda,
*Nitellopsis sarcularis, *Chara fulgens, *C. inermis.

VI. Southern Temperate (between the Tropic of Capricorn and the
Antarctic circle, c¢. 23°.30’ S.1at.—67°.30’ S.1at.) : thus far no species
known, with one exception, and this is not surprising, as the land areas in
this zone are very small. The exception is *Chara australis, but its
range extends as far northwards as 13° N. lat, -

The results of this list will become more striking, if shown in
percentages. In table IT this is done for two categories separately,
viz. the 24 species occurring in Malaysia only and the 37 species
oceurring in India rvespectively.

TABLE II.

Zones of ' ‘
latitude | I | I | v v | VI

Cosmop.| Trop. |[N.Temp.[N.Trop.|S.Trop.|S.Temp.

f

Number of
species

Malaysian species S .
(24=100%) - || 46% | 256% 0% 4% | 21% | 4%

Indian species : , . .
(37=100 %) 22 % 8% | 3% | 35% 0% 0 %
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This table shows that exactly 50 % of the Malaysian Charophyta
are recorded for the tropies only (groups II, IV and V), 4 % occurs
mainly in the Southern Temperate zone and 46 % has a nearly world-
wide distribution. At present no Northern Temperate species is record-
ed from Malaysia. - :

Of the Indian species, on the contrary, 43 % is restricted to
the tropics only, 22 % is cosmopolitan, 35 % occurs in the Northern
Temperate zone only, no species being recorded from the Southern
Temperate region. '

§2 The Origin of the Malaysian Charophyta.
Though a definite conclusion must be reserved especially till more is
known of the Australian Charophyta, it may be seen both from the
above statement and from table II that the Malaysian Charophyta are
purely tropical species, and that it seems improbable that species,
oceurring north the Tropic of Cancer, may be expected in Malaysia,
and conversely, that species which are now mentioned as ”endemics®
for Malaysia may some time be collected outside the tropies.

The Indian species, on the other hand, have a more northern
distribution; it is not very likely that species now recorded as “en-
demics“ are g be found in the Southern Temperate zone; on the
contrary, it iy rather probable that, if in some other place, they will
be eollected north of the Tropic of Cancer only.

If an Charophyta known at present were eclassified in this way
and if the thus obtained knowledge of their distribution would be
considered in combination with the characters of Malaysian species
(cf. tables IV—VII) it would be more or less possible to prophesy which
Species are yet likely to be found in Malaysia.

The bereentage of cosmopolitan species is remarkably high and
is doubtlessly due to the easy mode of dispersal. ‘

. 33 Seasonal distribution A review of the periods
21 which the Malaysian Charophyta are found is given in table IIL
ror India Y may refer to the statements of (. O. ALLEx (1925, pl. 5;
1928, p. 66) and Pa (1932, p. 51). ‘
. The main factor for the scasonal distribution of the Charophyta
I8 water and, occasionally, the rainfall. In agreement herewith, table III
shows that, as a whole, Charophyta with ripe oospores have been
found for the greater part between February and May, i.e. some
months after the onset of the wet monsoon. However, the area under
discussion is too extensive to allow generalization, as the distribution
of the rainfall throughout the year differs, of course, for the dif-

this
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TABLE III.
Seasonal distribution of the Malaysian Charophyta?).
W.{wst) monsoon I E.{dry)} monaocon l
Months Oote[Nov.|Dec.|Jan,|Fev,|Mar,|apr.|Kay [Jun.|sul.|sug.|sep.
Specles Distribution? g
Nitella
- sountngta |M:PesSe.70 800 Phe,
~ sumatrana 3. —t
- axillearie Je
- bipartita [S.,J. I
- pseudofla- |M.P.,S.,J,,B0.,A.,
bellata «Ge .

« moniliformis|J. —
« oligospira [A.& N.i.P.,J,NoGo N S— ——
- tumulosa | 1 P —
. A& No M.P.,J.,B.

furcata C.,Ph.,SW.
= mucronata J.,Ba,
~ miorocarpa ’if:}"ﬁ:g:»J"m'-c" I
=~ Alleninda Je —
Chara
- sustralia S, N.Go . — —
- corallina Qﬁf'g:-s°'3"5°"
= fulgens Ba.
« Braunii 34,J.,Ph., L.

M.P,,8.,J.,B0.,C.

= fibrosa Ph.,8bs .70 K. 10, N.G,
« hydropitys |M.P.,3.,J.,Ph.
= inermin 8b,.
« brachypus Jo,Phe,Ba. ,Te,N.Go
. At No M.P.,8.,7.

zeylanion  {ppl pal,Kul

ferent parts of the Archipelago. In this respeet the maps of BoEREMA
(1924) and Braax (1925) are very instructive.

The data of these authors were used by Lam (1934) for the com-
position of a map partly reproduced in this paper as map I. This
map shows the areas in the Netherlands Indian Archipelago with
0—5, 5—10, 10—20 and with more than 20 rainy days in the driest
4 months of the year. It was supposed that more than 20 rainy days
in the dry monsoon correspond with at least 2,000 mm rain per year.

') The seasonal distribution of Nitellopsis sarcularis, Chara erythrogyna . and
C. globularis is unknown,

2) In this column the localities quoted in table I are indicated by their
initials,
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The writer is of the opinion that this amount is sufficient for
not too shallow waters to allow a perennial growth of Charophyte, on
the condition that this amount is equally distributed over the year.
On account of this, the areas of Charophyta with. a long seasonal
distribution (cf. table III) may be expected to correspond with the
region outside the 20 days line. Now, this is the case with Nitella
acuminata, N, pseudoflabellata, Chara Braunii, C. fibrosa, C. hydro-
pitys, and C, zeylanica. These species occur in the Greater Sundg
Islands and besides, in Lombok, Soemba and Timor, which are f.or
their greater part situated between the 5 and 10 days lines. Species

’\'_:,‘ {20 »
RAINY DAYS IN THE MALAY
O 10 > ARCHIPELAGO IN THE DRIEST
@( FOUR MONTHS OF THE YEAR
5

Map T, Severity of the dry monsoon in the Malay Archipelago,
as indicated by the number of rainy days (from Lax).

with a seasonal distribution of over 5—6 months are Nitella oligo-
spira, N. furcaty and N. microcarpa; these occur also in the Greater
Sunda Islandsg and, moreover, in Soembawa and Timor, the latter two
lying between the 5 and 10 days lines. However, the correlation
mentioned eoylq thus far not be stated for several other species, which
oceur outside the 920 days line, and yet have a short seasonal distri-
bution. Thig may be aseribed to the fact that they are recently
deseribed ones. vi» Nitella sumatrana, N. bipartita, N. moniliformis,
N. tumulosa, N. Alleninda and Chara fulgens.

The conelusion also holds true for the drier regions. Such long-
known species as Nitella axillaris, Chara corallina and C. brachypus,
Whose areas are mainly included between the 10 and 20 days lines,
have a short seasonal distribution. Chara inermis, nov. spee., at
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present only known from Soembawa which lies mainly between the
5 and 10 days lines, was collected with ripe oospores in March,
which agrees with the maximum rainfall for this island, viz. in
December and February. It must be stipulated that the line
encompassing the areas with™ less than 5 rainy days in the driest
4 months encloses the N. parts of some of the larger Lesser Sunda
Islands. In these parts Charophyta are hardly to be- expected, as
well as in the 5—10 days lines area, including the other parts of
the Lesser Sunda Islands except a small part of S.W. Flores,
S.W. Soemba, S.W. Soembawa, W. Lombok and nearly the whole
of Bali, which are less dry.

The small number of species found in the Lesser Sunda Islands
is, therefore, not only due to the state of exploration in the Malay
Archipelago, but also to the severity of the dry monsoon.

§ 4. Dispersal. Chaerophyta are submerged inhabitants of the
stagnant waters and occasionally of slowly running waters. The plants
are very fragile and the dispersal by means of fragmentation is very
well possible, as the fragments are able to withstand long desiccation
(ef. ZaneveLp, 1939, p. 385). Another method of vegetative repro-
duction is by the starch-bearing bulbils oceurring at the lower stem-
and root-nodes. As the rooting portions of a plant are very seldom
collected, it is often not to be stated with certainty in which species
they occur. As far as I know, they are found in the following Indian
and Malaysian species: Chara succincta, C. aspera, C. delicatula, C. vul-
garis and Nitellopsis obtusa.

Finally the hard oospores produced in abundant masses at the
nodes of the branchlets or at the base of the whorls procure a very
important means of dispersal. According to Norpstepr (1889, p. 3),
the outer membrane is provided with suberin and silicic acid,. whereas
earlier bpE Bary (1875, p. 381) has stated that it is composed of lignin.
Fragments with bulbils and mature oospores may gef detached, fall
into the mud and may thus be transported by the stream. However,
this method cannot be an _important one, as the plants occas1onally
oceur in these places.

‘When the species grow in or near an estuary it is poqmble that
the oospores are transported by sea currents. In this connection it is
of importance that Drxar (1931, p. 205) describes Nitella hyalina, Chara
succincta and C. zeylanica from the saltwater mudflats of the island
of Salsette (N. of Bombay), which are submerged when the tide is
in. Though there are no data available, I deem it most probable that
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the oospores do not loose their viability when immersed in sea-water
for a fairly considerable time. ' :

As the dispersal by wind is not to be considered, there remains
only the dispersal by animals. This must be the primary method for
the dispersal of these plants and it is probably effectuated both by
means of simple adhesion and of passing through the alimentary ecanal.
The animals involved are, .of course, such which regularly visit stag-
nant waters. According to RiLey (1931) these are mainly birds, but
also mammals, of which the rhinoceros is marked with certainty.
Fragments of the plants, with or without oospores, are eaten by a
number of migratory water-fowl such as teal, cormorants, jacanas,
herong, sandpipers and ducks; of the latter MacAmer (1915, p. 33)
mentions 14 species. The oospores are swallowed and are still germi-
native after having passed the alimentary ecanal. In this way the
Charophyta species can be transported over long distances. In case
portions of g plant or whole plants adhere to the fur or feathers of
4 mammal or a bird, these sooner or later become dislodged and are
therefore transported over comparatively small distances only. The
same holds true for the adhesion to the feet of an animal in mud in
which it has been trampling. : : :

Riorey (1919, p. 163) remarks on the herbarium label to Nitella
microcarpa var. microalochin that he found the footprint of a rhinoce-
TS in the middle of the jungle of Gunong ‘Tungal, in the Dindings,
on the west coast of the Malay Peninsula, where water had collected,
quite fille up with these plants. This species occurred only in rice-
fields a few miles away, where the animal had probably picked it up.
These animalg often wander through the jungle, making a regular round
for a month or more, and consequently may carry and distribute the
00spores or blant-fragments. The oospores or fragments may occasion-
ally become dislodged and after the rain having filled the hole of their
Prints, the oospore is able to germinate or the fragments to recover.

The above considerations ‘make it probable- that the number of

endemie Charophyta with a limited area will remain very low.

CIIAPTER 11T, Classification.»

§ 1 Historical Up from the earliest epochs, when the
Sbecies were placed among Equisetum and Hippuris (DALECHAMPS,
1.587, P. 1070; Baum, 1620, p. 25) on account of the more or less
similar habit anq habitat, till comparatively recent times, when they
Wwere considered hy Hy (1913, p. 4) as belonging to the Bryophyta,
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the group was subjected to numerous alterations regarding its place
in the Vegetable Kingdom, as has been extensively described by
Wripenow (1805, p. 80), Biscuorr (1828, p. 23), T. F. AuLen (1888,
p. 9), Mwura (1897, p. 53), Roswson (1906, p. 251), and Groves &
BuLLock WEesSTER (1920, p. 2). Some additional information may be
taken from the synonymy on the division and the family (Taxonomical
Part). It would therefore be superfluous to repeat the history here.

Groves & BuLLock WEBSTER, in part II of their splendid work
»The British Charophyta® (1924, p. 72), have added a chapter on the
palaeontology of the group, including a list of books and papers, to
which I may refer for this subject.

§ 2. Subdivision. The subdivision of the Charophyta used
in the present paper is mainly based on the opinions of JAMES
Groves (1924, 1935) which in their turn are mainly in accordance
with those of ALEx. Braun (1835, 1849, 1868, 1882). In Nifella, the
classification is based on the kind of branchlets in each whorl, the
number of cells composing the daectyls, the comparative length of the
dactyls, and the presence or absence of mucus around the fertile whorls.
In Tolypella, the shape of the ultimate cell of the branchlets and rays,
and the mode of furcation of the sterile branchlets form important
characteristics for the subdivision. The genus Chaere is mainly sub-
divided on account of the number of rows of stipulodes and on the
disposition of the cortication of the stem and branchlets. The fact
whether the plants are dioecious or monoecious is of great importance
in all genera. The classification based on these particulars and the
few alterations which were added by me, are to be found in the
remarks to the genera of the Taxonomical Part.

It appears that, especially in the genus Chara, large and poly-
morphous species are not rare, e.g. Chara australis, C. Brauni, C. fi-
brosa, and C. zeylanica. In addition, BRAUN’s species Chara Benthamii,
C. gymnopitys and C. flaccida had to be combined as subspecies into
one large and polymorphous species (C. fibrosa), since intermediate
forms oceur and sinee the constituent species are different in one
single important character. In the present paper varieties have been
distinguished in those cases, in which a number of more or less im-
portant characters were extant, and forms, when one charaeteristic of
minor importance could be stated. To ”var. typica“ and ”f. typiea®.
are considered to belong the type specimen of the species or the variety
respectively and the speclmens which are not or hardly distinguishable
from it.
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In Thallophyta geographical particulars are, as a rule, less im-
portant for the delimitation of taxonomic units, owing to the easy mode
of dispersal. On account of this, it will probably be more necessary
in this group than in the Cormophyta to involve e. g. ecological features
and experimental methods.

Y3 Homologous variations. This phenomenon has
come into prominence especially after VaviLov’s publication of the
"Law of Homologous Series in Variation (1922, p. 75), being elabo-
rated by him and his school for cultivated plants belonging to the
Gramineae, Cucurbitaceae and the Leguminosae, whereas _DIEL.S (1932)
did the same for the Annonaceae. For the Thallophyta, as far as I
know, the attention was only drawn to this peculiarity for the Fungi,
though the regularity in the participation of the characters in the
Charophyta species is also obvious. This has given rise -to the estab-
lishment of identic names for corresponding subdivisions in the same
genus. - As this is, however, in contradiction to the ”International
Rules” (Art, 61) some of them had to be changed.

With the aid of the above-cited characters used for the classi-
fication anq some other ones, the tables IV—VII give a survey of
'fhe homologouyg subdivision in three of the genera best represented
In our arey, ' '

In table IV (Nitella), hoth the scetions Homoeoclemae and Hetero-
clemae (in Malaysia only 1 species) are subdivided into groups with
one- to more-celled dactyls, and with dioecious and monoecious plants.
In bhoth of the latter groups we meet with species with aggregate
and solitary gametangia, and in both a mucous cloud around the
fertile whorlg may be absent or present. However, whereas the section
of the IHeteroclemae has only one representative in our area, the
seetion  Homoeoclemae s very well represented. In the latter the
series  Bicellulatqe has come to the richest display and the Pluri-
cellulatae 1o the poorest, the only species of this series being
Ofﬂy very recently deteeted. Furthermore, table” IV shows that the
dioecious Species are less numerous than the monoecious. Finally
I may aqq that in the Malaysian snecies of Nifella the base
of the whorls is always sterile, Nitelle burmanice and N. poly-
carpa  excepted, )

It would he very instruetive to comvpare this table with one in-
cluding a)) Nitella species. However, I have to refrain from such an
atempt, as there is no recent monograph. Especially on comparing a
tomplete conspectus with the distribution based on the zones of lati-
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TABLE

Homologous variations

Dactyls 1-celled 1-2- or 1——3_—celled
) : Mucus| Absent Present Absent Present
Plant Gametangia
Dioecious Aggregafe — mirabilis — —
Solitary — — — —
Monoecious| Aggregate *acuminata — — —
Solitary — — tuberculata | *sumatrana
Dioecious Aggregate — —_ — —
Solitary — — — —
Monoecious| Aggregate — — — —_
Solitary —_ — — .

Y) Malaysian species denoted by an asterisk.
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IV,
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A =
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tude, it might be possible to prophesy which species — known or
new — may be expected in a certain area. -

Table V shows. the parallel subdivision for Tolypells, and as
nearly each of the groups has one representative in our area, the genus

TABLE V.

Homologous variations in Toelypella?).

\ - Plant Dioecious | Monoecious -

Ultimate cell \

Conical _ —  prolifera

'Allantoid ; Rispanica ~ glomerata
TABLE VI

Homologous variations in the HAPLOSTEPHANAE-
ECORTICATAE of Chara?).

\3&% of the whorls Fertile _ Sterile
Plant GW
Dioecious Aggregate *australis —
Wallichii '
Solitary - - — *fulgens
Monoecious .| Aggregate *corallina "‘Brdunii
succincte pashanii
Solitary - ‘ — nuda

*) Malaysian species denoted by an asterisk.
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may be considered fairly well represented. A, peculiarity of the three
species oceurring in the area under discussion is that the sterile branch-
lets are all simple, whereas -a number of species occurring -in. North-
America have them furcate.

The Chare species without a cortex are united in table VI. Within
this subsection from either point of view two groups are to be dis-
tinguished which are subdivided in the same way. :

The corticated Chara species are classified in table VII, from
which the parallelism in characters is clear, Moreover, it is obvjous
that dioecious species and those with geminate gametangia are relatively
few in number Aggregated gametangia are not to be found at all and
the base of the whorls is always sterile. Table VI, in contradlstmctlon
to VII, shows a prominent number of speeles in which the gametangla
are aggregated the base of the whorls being fertile. ‘ i

§ 4 Conclusions. Summarizing, we find the fact confirmed
that a genus, or in general any group of species, has to be considered
a population ecomprising a certain number of characters or in general
of potentialities, of which each individual possesses a limited number
only (Lawm, 1938, p. 117). Not every combination of potentialities, how-
ever, produces a viable “new* species, which may be due to factors
of which we know nothing. Therefore, it is possible that some of ‘the
empty partitions never will be or have never been filled up. In addition,
one or more of the potentialitics might have become latent for a longer
or shorter period, whereas the circumstances (internal or external) by
which they may be reactivated, are entirely unknown.

. However, the morpholomcal descriptions of the specics only, even
if accompanied by their geographical distribution and the variation of
their characters provide an incomplete knowledge of the life cycles we
try to classify. It is true, the work of classical taxonomists is, as
VaviLov (1940, p. 565) says, “basic biological work“, but the nature
of the spemes cannot be really understood by this kind of work
only., ”It is“, and I am in full agreement with TURRILL’s words,
quoted as a motto at the heading of this paper, .”only by a com-
bination of all methods, herbarium or museum, library, laboratory,
field and breeding, that there is any hope of obtaining satisfactory
evidence on the nature and genesis of taxonomic units“. This; is
true a fortiori for Thallophyta, and the hope may be expressed
here that detailed ecological, ecytological and genetical experiments
may be carried out in order to check and eventually correct our
present views. : . : .
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CHAPTER IV.. Ecology.

The study of the ecology. of the Charophyta was only started in
the last decennium. Especially the papers of STroEpe (1931, 1933) on
the_German lakes have thrown more light on this subjeect. In India,
PavL (1932) has given some valuable data, whereas in Malaysia nothing
has been done in this field of investigation. However, it must be
added that valuable physical and chemical data on some of the lakes
in Sumatra, Java and Bali were collected by the German Limnological
Sunda - Expedition in 1928 and described by Rurrner (1931). It may
have some use to discuss the ecological data which have come to my
knowledge as far as ‘they concern the area under discussion. These
data are drawn from the label annotations which were scanty and pro—
bably in some cases not very accurate either!

§ 1. Types of waters. Though it is, generally speaklng,
true that Charophyta are inhabitants of stagnant, shallow water, the
fOllowing arrangement gives a number of additional places in which
these plants are found in Malaysia.

A. Stagnant fresh water, not drying up. — Lakes, ponds, pools,
stagnant ditches and moats. “Waterholes in rivers and streams, jhils
(2 - ”depression below an old river bank“, India, U.P.) -and raos
(torrent beds, India, U.P.). Caldera lakes. Bogs and swamps. Arti-
ficial water basins. : '

B. Small amounts of fresh water, usually only present during a
bart of the year. — Pools in rocks, road-side pools, road-side drains.
Temporary rain puddles and hoof prints fltted with water. Kawah
bools (pools in erater areas, Malay). - :

C. Rice-fields (paddies). — The fields may be in cultlvatlon or
fallow the water being stagnant or having a hardly pereceptible current.

D. Running waters, moving slowly or with moderate velocity. —
Rivers, streams, canals, tributaries, flowing ditches, crccks bays. Cata-
racts hasin, rapids, springs.

E. Brackish waters, stagnant or moving slowly. — Estuaries, mud-
flats near the sea-shore, brackish pools, marine fishponds.

- §2 Water-movements and air. It appears from § 1
that particularly group D, but to a smaller degree also group E, en-
COmpasses the species which are not restricted to stagnant water only
(lentic environments or standing-water series; WELcH, 1935) or which
do not oceur in quiet places at all. From the latter group I do not know
an example, but Malaysian (denoted by an asterisk) and Indian species
that are found in running water (lotic environments) are the following:
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*Nitella acuminata var. subglomerata, N. globulifera, N. Annandalei,
*N. pseudoflabellata var. mutila, *N. oligospira f. indica, *N. tumulosa,
*N. furcata var. Roxburghii, *N. microcarpa, N. hyelina, Tolypella
prolifera, T. hispanica, Chara Wallichii, *C. Braunii var. Braunii and
*var, Vieillardii, C. nuda, *C. fibrosa, C. Grovesii, C. vulgaris, C. Han-
dae, C. delicatula, and *C. brachypus.

As may be seen, the number of Charophyta oceurring in running
water is higher than would generally be expected. However, it must
be added that the water motion is a continuous flow in a definite di-
rection, the plants being not subjected to much disturbance. Therefore, the
influence of mechanical action may be neglected. Charophyta, to my
knowledge, are not able to withstand wave movements as surf, ete., which
occasionally oceur in the littoral zones of larger lakes, nor are they
found in canals with much shipping-traffic or in localities where the
outlet of factories spoils the water. Therefore in Lake Toba, for in-
stance, Charophyta are only found in quiet bights.

On the other hand, moving water leads to a greater activity of
the assimilation, as the supply of oxygen is facilitated, whereas at the
same time more inorganic nutriment ‘is supplied. Charophyta are
adapted to live in stagnant water with a relatively low percentage of
oxygen, the assimilative surface in contact with water being much
enlarged by the many furcations and articulations. ,

§3 Depth and light. Papers frequently mention: ”in
shallow water®, however, many Charophyte may have a wide vertical
range. In depths from 2—8 metres occur: Nitella acuminate, N. suma-
trana, N. flagelliformis, Nitellopsis oblusa, Chara australis var. Vieil-
lardii, C. corallina, C. hydropiltys, C. contraria, and C. aspera.

Nitella mucronate and Chara zeylanica were found at still greater
depths, viz. at 10 and 12 metres respectively. The other Charophyta
mentioned in the present paper are collected in the shallower water
not deeper than 2 m. Here the bottom may sometimes be carpeted
by a ”ecushion* of Charophyta.

The plants mentioned above are not restricted to these zones, but
may oceur oceasionally at greater or at smaller depths, due to the fact
that every species has its range of tolerance with regard to the intensity
of light. Other factors are also of importance, e.g. a stronger move-
ment in the upper layers of the water, the substances dissolved in it
and the temperature, but, in my opinion, below the 2 m zone light
plays the most important part. . ,

Light intensity diminishes by reflection and by absorption; the
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latter being dependent on depth and transparency of the water. Con-
Sequently, the intensity of photosynthesis decreases at greater depth.
Floating leaves of higher aquatic plants living in the epilimnion may also
impede or even prevent the growth of Charophyta at a certain depth.
These effects were checked by MukEerJt (1932), who found that the Charo-
Phyta vegetation in Dal Lake (W. Himalaya) is found to a depth of
17 feet, whereas in the Manasbal Lake at the same altitude, but the
Water of which was 6—8 times clearer (judged with a photometer),
the vegetation extends further down to a depth of about 25 feet.
Nitellg acununata, N. flagelliformis, N. hyaline, Nitellopsis obtuse and
Charq globularis are able to grow in very low intensities of light.

However, light. influences not only the vertical distribution, but
also the growth and reproduection. This is eclearly shown by the in-
Vestigations of KarLve (1924), who - summarizes the literature con-
?erning this point. KArLiNg has shown that a fe}v hours of artificial
Mumination in addition to the daylight are sufficient to induce the
dGVelopment of antheridia and oogonia in mid- and late winter,
Whereas in nature the plant, with which the experiment was carried
out, viz. Chara globularis, has (in N. America) ripe oospores from
June o September. Moreover, growth under artificial illumination
led to the lengthening of the internodes, shortening of the branchlets,
etiolation, and a general spindling habit. The same conclusion was also
obtained by the experiments of Vouk & BENzINGER (1929).

§4 Temperature and drought.- The Charophyta occur-
I‘l.ng in the upper layers of deep waters are more exposed both to
flllu‘nal and seasonal fluctuations of temperature than those oecurring
I the lower zones. ’

In this regard the investigations of Rurrxer (1931, p. 229) on
the surface temperature of Ranau Lamongan (E. Java) are of im-
Dortance. The lake mentioned has an area of about 2 km? therefore
the wind action is unimportant. The daily temperature amplitude was
Measured over a period of 17 successive days in the open water and
M a community of Hydrilla, floating just below the surface at a
Qistance of 15 m off the shore. The greatest amplitude in the open
Water was for one day 4°.6 (29°.2—33°8) C. and in the Hydrilla
¢ommunity 11°.8 (28°.3—39°.1) C. Within the period mentioned the
temperature in this community was for 3 days 39°C. or more, and
for 11 days 85° C. or more.

It is well-known that some Chara species have a wide temperature
range; e g, (. globularis is recorded both from the hot springs in
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Jceland and in Yellowstone Park and from ice water in the “north“.

The seasonal fluctuations will be of minor importance since Rurt-
NER (l.c., p. 403) has shown that in a number of Malaysian lakes the
maximum contrast between bottom and surface temperatures was 5°.5 C.
In small water basins the temperature affects also the evaporation,
by which the concentration of dissolved substances is increased, whereas
small pools may disappear altogether. This explains partly why some
species have been found in all seasons and others only during a short
period, as may be seen from table III. Therefore, in those - tropical
regions where the rainy season is' short, the whole life-cycle of a
Charophyte has to be completed within some few months. After the
rainy season small pools, ete., will soon dry up and the Charophyta of
these localities must be able to withstand a long period of drought.
The parallelism between rainfall and seasonal distribution is discussed
in Chapter II, § 8. It may be added that PaL (1932, p. 53) observed
that the rapidly- diminishing supply of water hastens the development
of sexual organs. ’ _ o

The temperature also ‘acts on the dissolving power of water for
gases, as "the colder this is the richer is it in oxygen and carbonie
acid, and the more favourable may be the conditions for nutrition
and consequently for growth® (Warming, 1925). In this respect the
experiments of KarLing (1924) are of interest, as this author showed
for Chara globularis that the temperature, within the minimum and
maximum limits for vegetative growth, is apparently an indirect factor
in determining the production and functional activity. of antheridia
and oogonia. : ,

§ 5. Elevation. Though many Charophyta are recorded from
waters occurring in the lowlands, the present investigation shows that
a number of species are found in more elevated areas. This is not
astonishing as, to a certain limit, rainfall increases with elevation. In

TABLE VIIIL
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this respeet the data of Braix (1925, p. 172), reproduced in table VIII
are of interest. The table enumerates the annual rainfall for a number
of stations situated at an inereasing elevation. :

According to the altitude .of the localities the following groups
may be distinguished .(0—100 m group omitted): - ' ‘

A. 100—300 m above sea-level. Nitella acuminate, N. oligospira
L indica, N. tumulosa, N. microcarpa.

B. 300—1,000 m above sca-level. Nitella bipartita, Chara hydro-
puys, C. contraria, C. zeylanica.

C. 1,000—2,000 m above seca-level. Nitella pseudoflabellata, N.
Mmomiliformis, N. mucronata, N. oligospira f. javanica, Chara fulgens,
C. Braunii, C. wvulgaris, C. infirma.

D. 2,000 m and more above sea-level. Nitella Alleninda (2,500 m),
Charg Braunii var. oahuensis (2,000—2,400 m), Nitellopsis sarcularis
and Charg brachypus (e. 2,000 m).

The few label annotations, however, are not sufficient to make
¢onclusions about the oceurrence at different altitudes. Whether some
Species are entirely restricted to a particular altitudinal zone, is mot
known, - pyy, (1932, p. 51) writes that Chara nuda and C. Grovesii
never have heen found in the lowlands and C. Wallichii and C. hydro-
Pitys never in the mountains.

Migura (1897, p. 87) asserts that the Charophyta of greater ele-
Vation were smaller and more slender than those of the lowlands.
I deem it possible that the growth-form of Phanerogams has influenced
this aythor to say so, since I did not see any difference in the
Species examined by me. This is, of course, plausible as land plants
are more closely affected by orographic factors than aquatie ones.
Water gt great altitudes will be mainly influenced by insolation
and temperature,

. §$6. Aquatic community. Charophyta mainly grow in
localities where no large aquatic plants oceur. As was pointed out
above, this ig probably due to the interception of the light by the
flOating leaves of these plants. In the area under discussion were
found the followine Phanerogamae: Potamogeton crispus, P. pectinalus,
ajas minor, Hydrille verticillata, Ceratophyllum demersum, Myrio-
Phyllum  verticillatum ; Hydropteridales: Marsilia and Azolla; and
Thallophyta with numerous representatives.

. Very often Charophyta are overgrown with epiphytes, especially
Diatomeae and Cyanophyceae, but at times the following genera of
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Chlorophyceae (among others) may infest them: Spirogyre, Chaeto-
phora, Oedogonium, Coleochaete,

§7. Cl-content of the water. Most species of Charophytae
cited under groups A, B, C and D of § 1 (this Chapter), are restricted
to fresh water only: they are halophobous species. Other ones, however,
occur sometimes in the areas of group E, they are euryhaline species. As
such are to be mentioned: Nitella hyalina, Nitellopsis oblusa, Chara
fibrosa ssp. gymnopitys and ssp. flaccida, C. hydropitys, C. globularis,
C. contraria, C. aspera, C. connivens, and C. zeylanica. In Malaysia
no stenohalinous species are known, but in India Chare canescens is a
representative of that group.

Quantitative estimations with regard to a Charopyta lake are only
known from the lakes investigated by the German Limn. Sunda Exped.
These data (cf. Rurrner, 1931) show that the Cl-content of the water
seldom exceeds 0.01 g/l, however, in lake Batoer it is 0.2 g per litre.
In this lake Charae brachypus was found. In following REpEKE (1922,
p. 330; 1936, p. 12), who, at the instigation of Naumann (1921, p. 4),
projected a ”Cl-spectrum®, ‘which was adopted by THIENEMANN ec.s.
(1925, p. 226), the water of this lake must be distinguished as oligo-
haline (0.1—1.0 g C1/1). Quantitative data outside Malaysia are known
for the island of Salsette (North of Bombay), where Chare succincta
was collected in water with a Cl-content of 152 g/l, the water being
therefore polyhaline (10.0—17.0 g Cl/1). For Nitells hyalina and
Chara zeylanica occurring in the same island, no exact data are
mentioned, but Dixir states that they are collected in a saltwater
mudflat near the sea shore“ and in ”saline waters® respectively.
Senior-WHITE (1926, p. 225) mentions the occurrence of Chara zeyla-
nice in a drain in Ceylon having a Cl-content of 20.0 g/l, the water
being salt (> 17.0 g Cl/1).

§8. Ca-content of the water. While Migura (1897, p. 91)
states ”Jedenfalls spielt aber der Kalkgehalt der Wiisser in Bezug auf die
Verbreitung der Charen gar keine Rolle*, the investigations of STrROEDE
(1931, 1933) have shown that some species only grow in fresh water with a
certain minimum content of calcium. Nitellopsis obtusa, Chara delica-
tula and C. globularis, mentioned in the present paper, were found
in Germany in places where the water contained 15—25 mg CaO per
litre. Chara aspera needs a minimum content of 47 mg/l, C. vulgaris
of 55 mg/l, C. contraria and Nitelle mucronata of 60 mg/l. As CaO-
maximum StroEpE mentions for Chaera wvulgaris 243 mg/l

Finally it must be added that the experiments of Vouk and
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Benzinger (1929) with Chara globularis led to the conclusion that
“caleium is indispensable“ for that species. - '

In addition, more attention has been drawn by various authors to
the caleareous incrustation. Formerly this was only teleologically ex-
P.lained, viz. in this sense that inerustation would greatly add to the
Tgidity of the structure and that it would mitigate the influence of
100 intensive an insolation. However, ViLueLM (1923, p. 173) has shown
that it is possible to give a causal explanation. The inerustation is,
Namely, dependent on the factor light, which, in its turn, influences
the intensity of the assimilation. The carbon dioxide contained in the
caleinm hydrogen carbonate, is seized by the assimilating Charophyta,
Whereas the CaCO, is excreted on their surfaces. Consequently, the
Quantity of this excretion is largely dependent on the light intensity.

Furthermore, the more flexible Nitella species, for which the in-
cf‘llstation would be more useful than for the corticated and more
Ngid Charg species, are usually less provided with calecium deposits.
Moreover, one and the same species is in one locality incrustated and
N another one not at all. v ‘

The frequently oceurring annular incrustation needs further in-
Vestigation, ‘ :

§9. Fe-content of the water. Uspenskr (1927, p. 48) gives
Some data with regard to this subject. Cladophorae fracta and Oedogonium
Capillare grow luxuriantly in water with 0.2 mg Fe,O, per litre, but they
collapsed when the Fe,O, content was raised to 0.8 mg/l, under which
Condition’ however, a Chara species appeared. The same author states
C C., p. 88) that Chara contraria grows in ponds with 0.2 mg Fe,O,
Per 1, but a Nitella species is said to be able to withstand higher
tontents, In Malaysia Rurtyer (L c., p. 440) could only state a trace
% iron in the lakes Toba, Ranau (both Sum.), Bratan and Batoer
(both Bali). ' f

StroEDE (1933, p. 217) has measured the iron-content of some
Wgters in which Charophyta occur. His results for the German species,
Wistributed also in the area under discussion, are: Tolypella nidifica
d Chara contraria oceur in Fe-oligotrophic water (0.0—0.25 mg
Fezoa/ 1), whereas Nitella mucronata, Nitellopsis obtusa, Chara delica-
tula. ¢, aspera, C. wvulgaris and C. globularis are also found in
Fe-mesotrophic waters (0.25—1.0 mg Fe,0,/1).

§ 10. Organic substances in water. MiguLa (1897, p. 91)
already suggested that this factor eould be of some importance. STROEDE
(Le, P. 218) has shown that Tolypella nidifica and Nitellopsis obtusa:
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do not thrive well in waters with much organic substances, but that they
prefer waters with a KMnO,-consumption of less than 10 mg per litre.
Chara delicatula, C. vulgaris and C. globularis prefer waters which are
oligo- and mesotrophic with regard to the orgamc substances (10—25
and 25—75 mg KMnO,/1).

§ 11. pH. All data known about hydrogen ion concentratlon of
the Malaysian inland waters are collected by the German Limnological
Sunda Exped. The data occurring on the labels of the specimens exam-
ined by me are united in table IX, though not all of these exactly
agree with those mentioned in the paper of RUTTNER.

It follows from table IX that the hydrogen numbers range from
moderately low (water acid; pH 5.5) to fairly high (water alkaline;
pH 8.7). This was to be expected on account of the considerable
quantities of lime with which some of the species are incrustated.
However, this incrustation is in Nitella by no means as pronounced as in
Chara. The data of the table are in agreement herewith: in Nitella only
one value out of four well exceeds the neutral point, whereas in Chara
only two values out of six are slightly below that point. Although this
suggests that most of the Nifella species mentioned are moderately to
weakly acidophilous plants and those of Chara neutrophilous. and baso-
philous, the data. are too few to allow generalization. Moreover, I do
not know whether the H-ion concentration of the different waters was
measured under the same conditions (e.g. hour, depth, ete.).

The pH factor in relation to Burmese Charophyta was investigated
by Pan (1932, p. 55). The study of this author led him to conclude:
”that high pH is favourable to the growth of Charophytes, while a
pH below a certain limit (about 8.0) inhibits their growth®. This
conclusion is not in contradistinetion to the data here given, but a
minimum pH of 8.0 is certainly too high for the Malaysian species.
As to the alkalinity and the conductivity these data are too insuffi-
cient to draw any final coneclusion.

§ 12. Bottom and H,S. It is a wellknown fact that Charo-
phyta occur mostly on a soft muddy bottom and so it is in Malaysia.
However, some species are found growing on eclay and on fine sand,
e.g. Nitella acuminata, Chara contraria and C. brachypus. Nitella
batrachosperma was collected in a pool, attached to.a mass of decaying
filamentous algae. :

As far as I know, nothmg is known about the chemical compo-
sition of the mud in which the Malaysian species have been found to grow.
This composition must be of importance, since Vouk and BENZINGER
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(1929) have shown that the rhizoids of Charophyta represent the main
organs of absorption of nutritive materials, whereas the surface of the
thallus has in this respect a subordinate function. Further investigation
concerning this point would, in my opinion, be desirable. '

‘Most Charophyta have a more or less disagreeable smell of sulphu-
retted hydrogen (very well expressed in the American popular names:
“mush grass“ and ”skunk grass“). The mud of the stagnant pools
has retained great quantities of H,S — according to StroEpE (1931,
p. 71; 1933, p. 225) more than 50 mg per litre — mainly produced
by anaerobie heterotrophous reduction of sulphates (e.g. Microspira
desulfuricans) and, moreover, by putrefaction of proteins, for the
greater part furnished by decaying Charophyte themselves. Parallel
with the presence of hydrogen sulphide in the mud and the hypo-
limnion runs the deficit of oxygen, since the H,S is oxygenized. When
the bottom is ferruginous, iron sulphide is formed, by which the mud
is rendercd black. The epilimnion is thé region of photosynthesis and
therefore oxygen is present (Baas Beckmvg, 1934, p. 166). However, in
times, when assimilation is diminished and the reduction in the hypo-
limnion becomes more intensive, the oxygen may be substituted by
H,S. Even then, Charophyta are able to live under these circum-
stances, but STroEpE (L. ¢.) has shown for Nitelle mucronate and Chara
globularis that these species are not able to endure these conditions
longer than some weeks. The data of the water of the pool on the
moor of Hoetagindjang (ecf. table IX), viz. low pH and few mineral
salts, indicate that it was entirely in a “hypolimnic phase during the
time of investigation. This must occasionally be the case in other
localities, c.f. e.g. Nitella pseudoflabellata var. mutile and Chare
fibrose ssp. gymmnopitys, which were collected in ”brown peaty water®.
The Charophyta (and other aquatic vegetation) were not able to
maintain the oxygen pressure and died when this had reached a
certain minimum. In addition, it must be noted that StroEpE (1. c.)
has shown that for Charophyta the presence of H,S in the mud
is not essential.

CHAPTER V. Economy.

§ 1. Vernacular names. In Malaysia, just as in other
parts of the world, the Charophyta are of little economic importance.
This is certainly the reason why vernacular names are relatively rare.
As such are in use, according to the label annotations: limoet (Bat.,
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Daj.), loemoet (Alf., Min., Balin., Jav., Mal.), gagang (Jav.), ganggang
(Jav.), ganggeng (Jav.,, Mal.) and gonggang (Mal.). '

_ The same names, however, are also given by the natives to other
Submerged aquatic plants, e.g. Musci; Najas falciculata; Hydrilla
Perticillata: Ceratophyllum demersum and C. submersum; Utricularia
Ilezuosa: of, Backer (1911), bk CLErcq & PULLE (1927), Hevse (1927).

he -conomic use of these plants, mentioned especially in the paper of
the ~first-named author, are most probably also bearing upon the
Charophyta,

§2 Fish-culture In the tropies it may often be observed
that already in the forenoon the stagnant waters, in which Charophyta
and other submerged plants grow, are in a state of supersaturation with
0, shown by the rise of oxygen bubbles to the surface (cf. RUTTNER,
* €., Pp. 235,°417) ; the converse activity, i. e. the oxygen consumption for
Tespiration, being less intensive. As the amount of oxygen dissolved in
Water is raiged by the photosynthesis of green plants, these might for
that reason be recommended for use in fish-cultures.

$ 8 Purification of water. The water in which the
Cha”’phﬂta grow is always extremely clear. This may at least partly
‘be aseribed to the fact that Charophyta are able to purify the water
VY retaining mud particles between the whorls of their branchlets.
4 Food A great. number of insects, erustaceans, snails and
?th‘e? organisms, take shelter in the dense masses of Charophyta
“Hasor feed on them, thus providing a rich supply of food for fishes
at the same time. In addition, it must be stated that some fishes make
nests among Charophyta.

According to BACKER (Lc, p. 514), Najas tenuifolia (limoet
>arang) - iy used at Lake Toba as a food for hogs. This lake has a
Trich Charophyta flora and it is very well possible that Charophyte are
also used for thig purpose. Dr Backer was so kind as to confirm this.
; In this conneetion, it may he of interest that MacATee (1915) has
‘Ound that all parts of various Charophyta are eaten by 14 species of
E;‘;iﬁi Occurring in North Carolina (U.S.A.). More than 1,100 root-
thanli were‘ observed in the stomach of one single goldeneye and more
. 75‘00 m that of a pintail. Therefore he recommends Charophyta
S food for wild duck. In Malaysia too, I think, it would furnish a

Che'f’*P and readily accessible food, and might therefore be introduced in
Dative breedings of ducks.
$5. Manure,

b Frarszky (1934) reproduces a photograph made
Y Prof. A, T

ENEMANN, representing a heap of Charophyta at the
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bank of Lake Batoer, Kedisan, Bali.
natives, who look in it for snails which are used as a duck’s food.

TABLE X.

These were dredged by the

Chemical analysis of Chara hispida dried in air.

Constituent Percentage Remarks

Water 5.25 In the ashes for every
Pure ashes and silica © 47.00 1,000 parts 161 are lime
Crude fat _ 1.80 and 1.57 phosphoric an-
Crude protein 4.37 hydride. ’ .
Crude cellulose 7.64 i
Other carbohydrates 33.94

TABLE XI.

Chemical analysis of Chare fibrosa dried in air and sand-free.

Constituent Per- | Constituent of the ash | L&

centage centage

Ash 41.22 Silica, Si0, 0.83

Crude protein (N X 6.25)) 4.50 Ferric oxide, Fe,0, 0.06

Ether extract 0.76 Aluminium oxide, AlO, 0.81

Crude fiber 9.32 Manganomanganic oxide, 0.08
Pentosans 4.70 Mn,0,

Nitrogen-free extract 39.50 Calcium oxide, CaO 37.82

Magnesium oxide, MgO- 1.19

Sodium oxide, Na,0 0.35

Potassium oxide, K,O 0.58

Chloride, Cl 029

Carbonate, CO, 39.00

Total sulphur, S 0.27

Total .phosphorus, P 0.06
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Prof, Trmxemasy kindly informed me of his opinion that the Charo-
Phyta were afterwards sprecad upon the land as manure. This is also
done in several countries in Europe, ef. ProspEr (1910, p. 197) and
Wasnunn (1933, p. 436). :

The importance of using the decayed Charophyta for manure or
Cspecially for correcting the acidity of soils, may appear from the
Subjoined analyses of Charophyta. In literature mostly the nearly
“classical® data of PROSPER (table X) are quoted, but in 1929
SCHUETTE & ALpER have published another analysis, which, however, does
not differ much (table XI) from that of PROSPER.

It follows from these tables that the content of caleium oxide and
carhonate ig very high and it requires no further comment that Charo-
Phyta debris must be of great importance as lime-manure.

In addition, it must be noted that by the death and decay of
Charophyta enormous banks are formed at the bottom of the waters
from which these plants are not collected for agricultural purposes.
ScHuerre & Arper (l.c., p. 145) have determined from these analyses
that in Qreen Lake, Wisconsin, the annual growth requirements of
Chara are for caleium 397 metric tons and for carbon in terms of
carbon dioxyde 427 metric tons. To this lake, with an area of c. 30
Square kilometres and an average depth of e. 50 metres, every year
993 metrie tons of calecium carbonate are returned. These data show
that in the numerous lakes of Malaysia considerable masses of this
Charq marl are possibly still available to be utilized.

At the same time, a minor part is played by thie decaying Charo-
phy'ta which are accumulated at the bottom of waters, and by which
action the hottom is raised. Therefore the plants may be useful in
lang reclamation. : -

§ 6. Polishing-paste. DaLecuamps, in ”Historia Generalis
Ijlantarum“, I (1587, p. 1070), cites that the inhabitants of Lyon,

fance, made use of a plant with the popular name ”Chara® to
Dolish plates and other domestic utensil. Cf. also DucHesNe
(18367 p. 5). '

§ 7. Mud-bathing Prosper (1910, p. 201) writes that in
Pain in g pool people have bathed, attributing the cure to their
fnaladieﬂ to the action of the deposit of saltpetre on the banks, the
Sal_tpetl‘e’ being the white masses of dry Chare which surround the
POOL™.  Cf. also Wasmunp (1933, p. 508).

§ 8. Therapy. In connection with the foregoing, it may be

added that Wasmuso (L c., p. 516) writes that Charophyta are sold in
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Germany as chemicals, which, when taken, should prevent a number of
diseases. It seems not impossible that Charophyte in some form are
sold in Malaysian druggist’s shops. :

§ 9. Clarification of sugar. Warr (1899, II, p. 263)
quotes ATKINSON, who should state that Chara involucrata is used in Ben-
gal to clarify sugar, but Warr has never secen Chare so employed. Now
Roxsurer (1832, p. 752) states for Hydrilla verticillate that ”the
Bruhmapoor sugar refiners use this herb, while moist, to cover the
surface of their sugars, as clay is used in the West India Islands,
and in two or three days the operation is finished exeeedingly well®.
In Malaysia Charophyta and other aquatic plants are not reported to be
used in the sugar industry, as far as my knowledge goes.

§ 10. Insects. In some parts of Java a plant, named ganggeng
or ganggang, is used to lure noxious inseects, especially the nauseous-
smelling bug, Leptocorisa vaericornis (walang sangit, Jav.). Bushes of
this plant — according to Backer (L c., p. 504) Ceratophyllum species,
but probably also other submerged plants, including Charophyta, are
in use as they bear the same vernacular name — are attached to a
stick which is placed in the rice-fields., The walang sangit then alights
upon it and may thus be catched. Van Hrurvy (1923, p. 24) is of the
opinion that this method does not give satisfactory results.

Special attention must be drawn to the pathology of the imagines
of Diptera, which show a pronounced preference for certain breeding
places. Wasmunp (I ¢, p. 517) states that species of Tabanidae,
horse-flies, bred in the heaps of Charophyta at the bank of Lake
Plén, Germany.

More extensive is the literature on the breeding places of mos-
quito larvae, which oceur in water characterized by certain physieal
conditions. RusseLL & Bamas (1934, p. 298) give a list of the chief
types of breeding places of Philippine Anopheles larvae. These habi-
tats are nearly the same as for the Charophyia, as may appear by
comparing the statement of these authors with that in Chapter IV, § 1.
Kivé & DeL Rosaro (1935, p. 334) state that breeding of Amopheles
larvae is practically always associated with some kind of aquatie
vegetation, usually algae. They cite, among others, a ”Chara-like plant®,
which, however, is no Charophyte at all, but a plant belonging to the
Hydrocharitaceae.

Although the agreement of habitats is very striking, a number of
authors have stated that. larvae of mosquitoes have never been found
in localities where these plants occur. CaBALLERO (1919) was the first
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Who observed this phenomenon, which was later on partly confirmed,
but also partly denied after the experiments of SWELLENGREBEL in
Holland (1924). For a review of the literature up to 1931, I may’
Tefer to StroEpE (1931, p. 88). The theory of CABALLERO was. that
Charg vulgaris, with which this author experimented in Barcelona,
Produces toxic substances which spread through the water and which
were lethal to the larvae of mosquitocs. .

- In tropical countries the  problem was first studied by . Brow
(1924, p. 252; 1927, p. 46) in Madagascar (not mentioned by STROEDE).
This author came to the conclusion that not the Charophyta themselves
Dbossess larvicidal properties, but some other substances occurring
1{1 the localities of these plants. Moreover, dilute solutions of gluco-
side from dried Chara zeylanica took no effect. Nitelle furcata var.
Roxburghii, Chara fibrosa ssp. gymnopitys and C. zeylanica appear to
keep the water quite free of the larvae of Theobaldia annulata, Culex
Pipiens, and Anopheles maculipennis.

Bunér (1927) experimented with Nitelle phauloteles and various
Species of mosquitoes, viz. Stegomyia fasciata, Culex fatigans, and
Anopheles nyssorhynchus. All gave the same and pleasing results,
nf)t laying their eggs upon the surface of the water in the aqua-
Tum where the Nitella grew”. In addition, this author showed that
Water in which this Nitella grew, had no toxical -activity on rats,
fish and men. .

In Burma, PaL (1932) experimented with Nitella acuminata, N. oligo-
Spira and Chara fibrosa ssp. gymnopitys and the mosquito Culex
Tatigans. Neither species proved to have any lethal effeet on the
Inseets. In nature, however, ponds containing mosquito larvae never
contain Charophyta, and conversely. PAL arrives at the conclusion that
this is que to the occurrence of larvae of Libellulidae (dragon f{flies),
Wwhich have g greenish tinge or some other protective camouflage. They
Watch for prey, e.g. mosquito larvae, which often oceur between the
branchlets of the Charophyta. "This would account satisfactorily for
the absence of mosquito larvae from waters containing Charophyta.”

Summarizing all these experiments, I tend to the opinion that the
habitats of Charophyta are no favourable breeding places for mosqui-
toes. The matter is important enough to justify accurate experiments
O a larger scale. These experiments must be preceded by exact
analyses of the physical and chemical .characteristies of the waters
131 which the Charophyte occur, in the way as was started by the
German Limnol. Sunda Expedition. For the Philippine mosquito
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breeding places such data are available by the experiments of several
investigators, ef. pE Jesus (1936), who summarized them. Of‘ these
authors I wish to cite SenNior-WarTE (1926), who investigated the
chemical factors of Ceylon bhreeding places, but also studied in this
connection the algal distribution. His data are of speeial interest as
they are well comparable with those mentioned in the present and in
the foregoing chapters. SeNtorR-WHITE found that mosquito larvae in
general only occur at a hydrogen number varying between 5.8 and 8.6,
and in.waters with a conductivity, varying between 62 and 922 (X 10¢),
measured at 25° C. Remarkably enough, this author found that mosquito
larvae do not appear to be liable to supersaturation of the water, as
fish do; Anopheles maculatus was still found in water with 14.84 mg
oxygen per litre (the minimum lies at 0.87 mg/1). This state of super-
saturation frequently occurs in the stagnant waters, where dense masses
of Charophyta are found to grow. As is pointed out in § 2, oxygen is
formed by photosynthesis and the water may sometimes become highly
alkaline caused by the CO, consumption by photosynthesis. This is the
reason why CaCO, may be precipitated. In connection with this,
SeNtOR-WHITE (l.c., p. 233) mentions an important cause of larval
mortality. Larvae of Anopheles listoni died when the pH under the
above mentioned conditions rose to 8.6 and they were found covered
by spherical bodies, with a dark centre and a broad translucent edge.
What where thought to be the spores of a fungus, appeared to he
sphaerocrystals of calcium carbonate. Though the larvae of mosquitoes
are surface dwellers, I deem it very well possible that this is another
cause for the absence of mosquito larvae from waters in which Charo-
phyta are abundant.

The same author (l.ec., p. 225) also studied the distribution of
algae with regard to the occurrence of mosquitoes. Two Charophyte
are cited: Nitella mucronata, occurring in a tank (pH 6.5—6.6; con-
duetivity 2.00—3.89 X 10~*; oxygen content 2.91—5.64 mg/l), appear-
ed to have nothing to do with the feeding habits of the larvae;
and Chara zeylanica found in a shallow pool (pH 7.6; eonductivity
10.43.10-*), with numerous Odonala larvae but only a very few Culex
larvae. In a drain the same Chara species was found (pH 8.1; con-
ductivity 111.91.10~*; c. 3.3 % NaCl), and larvae of Culex were more
numerous. SENIOR-WHITE considered these data too extreme to draw
any conclusions though he tends to a feeding association of ecertain
mosquitoes, mainly Anophelines, with certain algae, on the presence of
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Which that of the mosquitoes probably depends. These data as a
Whole, agree very well with those cited in table IX..

These few words on this important problem may suffice to show
that the end is far from being attained. Definite conclusions on the
toxicology of some Charophyta species cannot be drawn, but possibly
an intensive study of the physico-chemical conditions of their localities
may throw some more light on the solution of the malaria-problem.
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TAXONOMICAL PART

CHAROPHYTA

Divisio CHAROPHYTA MiguLa, Die Charae., 1897, p. 94; pE WiLDE-
MAN, Alg. Fl. Buitenz., 1900, p. 371; Groves & BuLLocx WEBSTER, Brit.
Charoph, 1, 1920, p. 4; Privrz in Encier & Pranti, Nat. Pfl. fam. 3,
ed, 2, 1927, p. 412 — Chareae Biscaorr, Krypt. Gew. Deutschl. Schweiz,
1, 1828, p. 24 — Characeae Sacus, Lehrb. Bot., ed. 1, 1868, p. 258;
T. F. ALy, Charac. America 1, 1888, p. 7 — Charales OLTMANNS,
Morphol. Biol. Alg. 1, ed. 2, 1922, p. 433; Dancearp, Traité d’Alg.,
1923, p. 208, :

Subaquatie cell-cryptogams with numerous chloroplasts. Vegetative
Parts consisting of long internodal cells and short nodal ones, forming
the stem and the laterals of limited growth, styled branchlets. These
branchletg always produced in whorls originating on the stem-nodes and
be.aring the gametangia. Sexual reproduction by means of biflagellate
Spiral-shaped spermatozoids formed in spherical antheridia, and by means
Of. an ovum formed within the oogonium, which is enveloped in five
Spirally arranged cells. Germination of zygote giving rise to a protonema,
from which the mature plant sprouts as a lateral branch. Asexual
reproduction lacking. Vegetative reproduction by means of secondary'
Protonemata, starch-bulbils and fragmentation. . .

. Distribution. About 200 species in fresh and brackish water
I all parts of the world. . ‘

CHARACEAE

~ Familia CHARACEAE L. C. Ricaarp ap. HumsoLpT & BONPLAND,
Nov. gen. spee. Plant, 1, 1815, p. 38; Aaarby, Syst. Alg., 1824, p. XXVII;
ORrermi, Not. Plant. Asiat, 1849, p. 275; Braun in N. Denkschr.
Schweiz, Ges. Naturw. 10, 1849, p. 5; KuerziNg, Spee. Alg., 1849, p. 513;
Z?LLFNGER, Syst. Verz. 1, 1854, p. 4 (nom. tant.) ; WALLMAN in Act. Soc.
Llnn.- Bordeaux 21, 1856, p. 8; Braun in Monatsb. Kon. Akad. Wiss.
i;e;hn £. 1867, p. 796, 1868 (nmom. tant.); vox LpoNHARDI in Lotos 13,
r 3, repr. p. 9 (nom. tant.); id. in Verh. naturf. Ver. Briinn 2, 1864,

PI. p. 36 (nom. tant.); Braun in Comn, Krypt. FL Schles. 1, 1876,
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p. 369; NorpsTEDT in Symb, Soc. Physiogr. Lund., 1878, p. 23 (nom.
tant.); BrRAUN & NoORDSTEDT in Abh. Kon. Akad. Wiss. Berlin, 1882,
p. 26 (nom. tant.); NorpsTEDPT in Forschungsr. S.M.S. "Gazelle*, 4. Th.
Bot., 1889, p. 6 (nom. tant.); Micura, Die Charac., 1897, p. 94; pE
‘WiLpEMAN, Alg. Fl. Buitenz.,, 1900, p. 372; H. & J. Groves in URrBaAN,
Symb. Antill. 7, 1911, p. 30; MerrL, Spee. Blancoan., 1918, p. 39;
RmrLey in Journ. Straits Branch R. A. Soc. 80, 1919, p. 162; Prinrz
in Enxcuer & Prant, Nat, Pil. fam. 3, ed. 2, 1927, p. 412; Frirscy,
Struet. and repr. Alg. 1, 1935, p. 447 — sub Equisetum a.o. BAUHIN,
Prodr. Theatri Bot., 1620, p. 25 — sub Phanerogamae sub Monoéecia
Monandria a.o. SCHREBER ex LINNAEUS, (Gen. Plant., 1789, p. 619;
Prrsoon, Syn. Plant. 2, 1807, p. 530 — ibid. sub Monandria Monogynia
a.0. WiLLbeNow, FL. Berol. Prodr., 1787 — ibid. sub Monandria Digynia
a.o. BavmcarTteN, Fl. Lips., 1790, p. 3 — ibid. sub Monandria Polygynia
a.o. PursH, Fl. Amer. sept., 1814, p. 4 — sub Najas, Ceratophyllum
a.0. A. L. pE Jussieu, Gen. Plant., 1789, p. 18; ApansoN, Fam. Plant.
2, 1763, p. 537; ReicHENBACH, Fl. Germ. Excurs. 1, 1839, p. 147 —
Gyrophykea WarirorH, Fl. Crypt. Germ., 1833, p. 100 — Chareae
Kuerzivg, Phye. Gen., 1843, p. 313; id., Spec. Alg., 1849, p. 513 — sub
Bryophyta sub fam. Characeae Hy in Bull. Soe. bot. France 60, 1913,
Mém. 26, p. 4 — Ordo Charales Frrrsch, Struet. and repr. Alg. 1,
1935, p. 447. : :
Same characters as the division,

Key to the tribes.

la, Cells of the cororula in two superimposed rows of five cells each .
. I NITELLEAE
b. Cells of the coronula in one single row of five cells . . . IL, CHAREAE

I. NITELLEAE (Ganrt. em. voN LEONH.

Tribus NITELLEAE Ganterer Oesterr. Char., 1847, p. 8, pro parte;
voN LEONHARDI in Lotos 13, 1863, repr. p. 9; id. in Verh. naturf. Ver. Briinn
2, 1864, repr. p. 36; H. & J. Groves in UrnaAN, Symb. Antill. 7, 1911,
p. 30; Hy in Bull. Soc. bot. France 60, 1913, Mém. 26, p. 5; GRrROVES
& BurLrock WebsTER, Brit. Charoph. 1, 1920, p. 95; Groves in Journ.
Linn. Soe., Bot., 1924, p. 360; Privtz in ENGLER & PranTL, Nat. Pfl.
fam. 8, ed. 2, 1927, p. 426; PavL in Journ. Linn. Soe., Bot., 49, 1932,
p. 64; Groves & ALLEN in Proc. Roy. Soc. Queensl. 46, 1935, p. 40;
ZANEVELD in Blumea 3, 1939, p. 377 — Gen. Nitella AcarpH, Syst. Alg.
1824, p. XXVII, p.p. A. BrauN in N. Denkschr. Schweiz. Ges. Naturw. 10,
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1849, p. 12; id. in HookEer’s Journ. Bot. 1, 1849, pp. 195, 292; id., Consp.
Syst. Charae. europ., 1867, p. 1; id. in Monatsh. Kon. Akad. Wiss. Berlin
1. 1867, p. 796, 1868 — Charae epigynae A. BRAUN in Ann. Sei. Nat.,
sér. 2, 1, 1834, p. 350; id. in Flora 18, 1835, pp. 12, 49; id. in Linnaea
17, 1843, p. 113 — Fam. Nitelleae A. Braux in Comny, Krypt. F1 Schles.
1, 1876, pp. 368, 395; Braun & NorpsTEDT in Abh. .Kén. Akad. Wiss.
Berlip, 1882, p. 8; T. F. ArLeN, Charac. Amcrica 1, 1888, p. 38; G. O.
ALLEN in Journ, Bombay Nat. Hist. Soe. 30, 1925, p. 592 — Subfam.
Nitellege A. Braux ap. Micura, Die Charac., 1897, p. 94; Rosivsox in
Bull. New York Bot. Gard., 1906, p. 253. _ -

Plants usually not inerusted and then translucent green coloured.
Stem and branchlets entirely without cortical cells. Branches similar
to the main stem, two or more at a stem-node, originating in the axils
of the whorls of branchlets. Branchlets usually furcate with onc-celled
rays, except the ultimate ray (dactyl) which may be more-celled. Cells
of the coronula in two superimposed rows of five cells each.

Key to the genera,

la. Antheridia terminal in the furcations of the branchlets; oogonia lateral;

oospores elliptic in transverse scetion .. . . . . 1. Nitella
- Antheridia and oogonia lateral at the branchlet-nodes; oospores terete in
transverse section « s+« v« « « . « + 2 Tolypella

1. NITELLA Ac. em. A.Br.

Genus NITELLA Acaron, Syst. Alg.,, 1824, p. XXVII, pro parte;
KUEFZING, Phye. Gen., 1843, p. 318, pro parte; WaLLMAN in Act. Soc.
Linn. Bordeaux 1856, p. 8, pro parte; von Losmaror in Lotos 13, 1863,
P. 69 (repr. p. 9); id. in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 36;
PRAUN in ConN, Krypt. Fl. Schles. 1, 1876, p. 395; BraUN & NORDSTEDT
I Abh. Kén. Akad. Wiss. Berlin, 1882, p. 28; T. F. Avren, Charac.
America-l, 1888, p. 38; Mricura, Die Charae., 1897, p. 95; DpE WILDEMAN,
Alg. FL. Buitenz,, 1900, p. 374; RmoLey in Journ. Straifs Branch R. A.
Soc., 1919, p. 163; Groves & Buriook Wepster, Brit, Charoph. 1, 1920,
b. 95; J. Groves in Journ. Linn. Soe., Bot., 46, 1924,'p. 360; G. O. ALLEN
M Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 592; Printz in ENGLER
& Prawr, Nat. Pfl. fam. 3, ed. 2, 1927, p. 426; PaL in Journ. Linn,
Soe,, Bot., 49, p. 66; Groves & ALLEN in Journ. Roy. Soe. Queensl. 46,
1935, p. 40; Acmarkar & Kunpu in Journ. Dep. Sei, N. S.,.1, 1937,
P- 2 — Chara sect. Nitella (Ac.) Ruprecrr in Beitr. Pfl. Russ. Reich.
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3, 1845, p. T — Nitella sect. Furcatae A. BRAUN in N. Denkschr, Schweiz.
(fes. Naturw. 10, 1849, p. 6 — Nitelle subgen. -Nitelle A. BrRAUN in
Hooker’s Journ. Bot. 1, 1849, pp. 195, 292 — Nitella sect. Ebracteatae
WaALLMAN in Aect. Soe. Linn. Bordeaux 21, 1856, pp. 12, 14 — Nitella
subgen. Eunitelle A. Brauy, Consp. syst. Charae. europ., 1867, p. 1;
id. in Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 796, 1868.
Branches usually two at a stem-node, opposite. Branchlets once or
more times furcate with more or less equal rays; fertile branchlets
frequently contracted into heads. & and Q@ gametangia usually sessile,
solitary or aggregated, generally not produced at the base of the
branchlet-whorls. Antheridie terminal, hetween the furcations of the
branchlets, replacing the apical cell of a primary ray. Oogonia lateral
at the-branchlet-nodes, in the monoecious species just below the antheri-
dia, arising from the basal node-cell of the antheridium or of the ray
occupying the same place, thus representing a ray of higher order.
Oospores laterally compressed, henee elliptic in transverse scetion.
Remarks. I subdivided the genus mainly in accordance with
J. Groves, whose classification was published after his death by G. O.
ALLEN (1935, p. 49) and was based on the papers of Braun and
Norpstepr. However, I propose to unite the plants with indifferently
2—3-celled dactyls into a new series of the Arthrodactylae, named
Heterocellulatae. This series has to be inserted between the Bi-
cellulatae, with the dactyls strictly 2-celled and the Pluricellulatae with
the dactyls indifferently 2—6-celled. The classification here followed
may be learned from the following review.
I. Sect. Homoeoclemae II. Scet. Heteroclemae

I. Subsect. Anarthrodactylae
1I. ’ Heterodactylae

I11. ” Arthrodactylae
1. Series Bicellulatae
2. »  Heterocellulatae
3. s Pluricellulatae

Distribution. More than one hundred species in' fresh and
brackish water, in all parts of the world.

Key to the sections.

la. Branchlets of each whorl nearly uniform and in a single row . o e
e e i e e e e e e e e e e . I. HOMOEOCLEMAE
b. Branchlets of each whorl of two distinet kinds and in 2—3 rows . .
LT II. HETEROCLEMAE
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Key to the species and varieties *)

Ia. Branchlets of each whorl in a single- row and more or less equal (Homoe¢o-

clemae) . . e .o . .. 2
b. Branchlets of cach whorl in more than one row and of two distinet kinds
~ (Heteroelemae) . . . . .+« .« . .3 N hydlina
“a. Dactyls (ultimate rays) strictly ome- ccllcd (Anarthrodactylae) 3
b: Dactyls (ultimate rays) moreeelled . . . ., . . . . . . . 5
3_3- Plant dioecious; gametangia stalked . . . .1 N. mirabilis
4b~ Plant monoecious; gametangia sessile . . B
a.

Dactyls of sterile branchlets up to 500 « long 2a N acuminata var. Bélangeri
~Dacty1s of sterile branchlets longer than 650 g .

. P 2b. N. acuminata var.  subglomerata
5 -Ddctyls mdlfferently 1—2- or 1—3-celled (Heterodactylae) . . 8
Dactyls 2- or more-celled (Arthrodactylae) . . 7
-Sterile and fertile branchlets 1—2 times furcate; dactyls mdlffercntly 1—2-
celled; oospore membrane granulate . . . . 3. N. sumatrana
.Qterlle and fertile branchlets 2—3 times furcate, dactyls indifferently 1—3-
eclled; ocospore membrane tubereulate . . . . . . 4. N. tuberculata
-Daetyls strictly 2-celled (Biecellulatae) . . . . . . . . 8
-Dactyls 2—3. or 2—5celled . . . . . . . . . . . . .3
Plant dioccious; dactyls elongated . . . e v e 0w .09

Ta

o

8a,

b. Plant monoceious; daectyls clongated or abbrevmtcd T §
9a. Branchlets 3—5 times furcate; dactyls 1—4 . . . .. ., ., ., . 10
lob Blanchlets up to 3 times furcate, dactyls 4—() e e . .11

a,

. e e . e 5 N. flagell@formw

b. Iertlle whorls envcloped in dense mucus; rxpe oospores 160—260 x long .

. e . e . « . . 6 N. dualis
Ua, Branchlets 1——‘) times furcate dactyls shorter than penultimate rays .
. . . . +« . . 7. N. globuhfem

D,

Blanchlets 2—3 times furcate dactyls longer than penultimate rays .
T - N ' Annandalm
Da“yls all much elongated . . . . . . .+ ... . . . . 13
b. Dactyls (at least some of them) much abbreviated . . . . . . . 25
132.Oogonia produced at all free branchlet-nodes . . . 7'
b. Oogonia not produced at the first free branchlet- node e e e .. 20
14a. Branchlets indifferently 1—2 times fureate . . . . . 9. N, axillaris

124,

:-b Branchlets two and more times furcate . . . . P [ £1
‘150, Branchlets strictly 2 times furcate . . . . . . . 10 N. bipartita
b. Branchlets 2—5 times furcate . . . . . . . .+ & .+ . . 16

16a. Young fertile whorls not enveloped in muewns . . . . . . . . 17
b. Young fertile whorls enveloped im muens . . . . . . . . . 19
2. Oogonia solitary . . . . . . . . . . . . . < . . 18

bOogoma 1—3 together . . . . . . .+ . . 12 N. moniliformis

17

tali ") Malaysian speeies in heavy type, those known from Continental Asia in
ita 1cs.,
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18a.Plant fairly robust; diam. of the whorls 2 em and more; antheridia
200—300 # in diam. . . . . . . 1ib. N. pseudoflabellata var. mutila
b.Plant very minute; diam. of the whorls 0.5 em; antheridia 175—200 p

in diam. . . . -« « + + . 13. N. batrachosperma
19a. Plant fairly robust 20——30 em hlgh mucous cloud very dense; oospores
290—350 p long . . . . . 1la. N. pseudoflabellata var. mucosa

b. Plant very minute, up to 10 em high; mucous cloud very inconspicuous;
oospores 225—300 g long . . . . . . . . 13. N. batrachosperma
20a. Young fertile whorls not enveloped in mueus . . . . . . . .2
b. Young fertile whorls enveloped in mueus . . . . . .. . . . 24
21a. Oospore membrane reticulate . . . . « .« . . . . . . 22

b. Oospore membrane granulate . . . . . . . 23
22a. Sccondary rays 6; a scparate little fertlle branchlet produced at the fu'st
two branchlet- nodes . . . . 1B. N. flagellifera

b. Secondary rays 3—4; no such prohferous branchlets produced . .
14. N. dwtyospenna

23a. Oospores c. 225 © long, mfcrlor cell of dactyls rounded at distal end .
e e e 17. N. leplodactyla
b. Oospores c. 375 n long, mfenor cell of dactyls tapermg at distal end . . .
16. N. patule
24a. Dactyls shorter than penultimate rays; inferior dactylous cell eylindrical and
rounded at apex; membrane finely and 1nd1st1nctly granulate . .
e e e e e N .. 17. N. leptodactyla
b. Dactyls longer than pcnultlmate 18yS; mfenor dactylous cell mueh curved
at base and tapering at apex; membrane vermiformously decorated

. e . N e e e e e e . . 18, N. Waitis
25a. Upper z_;.n-d lower cells of coronula not much varying in length .- . . 26
b. Upper cells of coronula much elongated . . . . . . 29
26a. Oogonia solitary . . . . . . . .+ .« . . . 19 N oligospu:a,
b.Oogonia aggregated . . . . . . .« . . . ... 27
27a.Qogonia at base of whorls . . .. . . . . . « . 20. N. burmanica
b. Oogonia not at base of whorls . . . 4

28a. Antheridia 300—355 p in diam.; oospores 340—400 P long e e e e
. . . . 2la, N. tumulosa var. typica

b. Anthendla 230—260 g in diam.; oospores 245—285 p long . . . .
R 21b. N. tumulosa var, pumila

29a. Stenle branchlets 1——2 fcrtlle branchlets 3 times fureate; oospores up to

220 # lomg . . . . . e . . .o . 30
b. Sterile and fertile branchlets 3—4 times furcato, oospores 225—2ﬁo "
long . . = . . . . . . 22b. N. furcata var. Zollingeri

30a. Oospores 180—220 @ long . « .+ . . 22c N. furcata var. nicobarica
.b. Qospores 270—310 g long . . .- . . 22a N furcata var. Roxburghii
31a. Dactyls indifferently 2—3-celled (Heterocellulatae) . . . . 32
b. Dactyls indifferently 2—5-celled (Pluricellulatac) . e e

e e e e e e e e e e e e e .. . 29, N, Alleninda
32a. Plant dioecious . . .+ « + & .+ &+ -e v . 23 N. superba
b. Plant monoecious . . . . . . . e e s e e e e 33
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33a. Dactyls not much abbreviated . . . . . . . -« . . . . 34
b.Dactyls all much abbreviated . . .. . . . .« . .« . . . 37
34a. Young fertile whorls not enveloped in mueus . . . . . I 111
b. Young fertile whorls enveloped in mueus . . . . . . 26 N. elcgans
35a. First branchlet-node fertile . . . . . . 4+ « .+ +« « . . 36
b. First branchlet-node sterile . . . . . 25. N. tenuissima var. byssoides
36a. Secondary rays 4—5; tertiary rays 2—4 . . . .  24a. N. mucronata
b. Secondary rays 5—6; tertiary rays 2—5 . . . . . .
« « .+ « '« +« 4« .+ . 24b. N. mucronata var, pseudograciliformls
37a. Oogonia, not at base of whorls . . . . . . . . 38
b.Qogonia at base of whorls . . . . ) - 27- N polyoarpa
38a. Inferior cell of dactyls sub- quadratlc, oospores 180—240 p o long . . . .
e« + s+ + .. 28a N. microcarpa var. microglochin
b. Infenor cell of dactyls twice as long as wide; oospores longer than 240 . . 39
3(’3 Oospores 240—280 p long. . . . . 28b. N, microcarpa var. Glaziovii
. b. Oospores 300—350  long. . . . . 28 N. microcarpa var. papuana

L. Sectio HOMOEOCLEMAE J. Groves in Journ. Linn,
Soe., Bot., 46, 1924, p. 360; G. O. ALLEN in Journ. Ind. Bot. Soe. 7,
1928, p. 51; Pav in Journ. Linn. Soc., Bot., 49, 1932, p. 64; GROVES
in Journ, Bot 78, 1935, p. 47; Groves & ALLEN in Proc. Roy Soe.
Queensl. 46, 1935, p. 40; ZANEV]:LD in Blumea 3, 1939, p. 378 — Sub-
seet. Homoeophyllae A, BRAUN in Hooker’s Journ. Bot. 1, 1849, pp. 195,
196; id,, id., 1849, pp. 292, 293; von LroNHArDI in Lotos 13, 1863, repr.
P. 9; id. in Verh. naturf. Ver. Briinn 2, 1864, pp. 36, 38; A. Brauw,
Consp. syst. Charac. europ., 1867, pp. 1, 2; id. in Monatsber. Kon.
Akad. Wiss. Berlin f. 1867, pp. 796, 797; Braux & Nompsrepr in Abh.
Kén, Akad. Wiss. Berlin, 1882, pp. 9, 10; T. F. ArLeN, Charae.. America
1, 1888, pp. 41, 43; MicuLa, Die Charac 1897, p. 97; H. & J. Groves
in Ureav, Symb Fl Antill. 7, 1911, p. 30; NORDSI’EUI‘ in Proc. Roy.
Soe. Viet. 31, N, S., 1918, p. 2; PriNtz in ENGLER & PrANTL, Nat. Pfl. fam.
3, ed. 2, 1927. p. 427 — Subsect Homoeoclemae Groves & BuLLock
WEBSPER Brit. Charoph. 1, 1920, p. 110.

Branehlets of each whorl in a single row; all branchlets nearly
uniform in length and degree of furcation.

Key to the subsections.

1a. Dactyls” (ultimate rays of the branchlets) strietly one-celled . . .,

Ce . « « « « +« + . + « . . 1 ANARTHRODACTYLAE
b. Dactyls morecelled .. e e e e e e e .2
2. Dactyls indifferently 1—2- or 1—3 celled . . . . IL TETERODACTYLAE

b. Dactyls 2- or moreeelled . . . . . ., . .II. ARTHRODACTYLAE
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I. Subsectio ANARTHRODACTYLAE GROVES & BuLLock WEBSTER, Brit.
Charoph. 1, 1920, pp. 86, 96; J. Groves in Journ. Linn, Soec., Bot., 46,
1924, p. 361; Privrz in ExcrLEr & PrantL, Nat. Pfl. fam. 3, ed. 2,
1927, "p. 426; G. O. AwLenNy in Journ. Ind. Bot. Soe. 7, 1928, p. 51;
PaL in Journ. Linn. Soe., Bot., 49, 1932, p. 64; J. Groves in Journ. Bot.
73, 1935, p. 49; Groves & ALLLEN in' Proc. Roy. Soe. Queensl. 46, 1935,
p. 40; Zaneveup in Blumea 3, 1939, p. 378 — Nitellae Furcatae
A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 195, pro parte — Sect.
Monarthrae A. BRAUN ap. voN LpoNHARDI in Lotos 13, 1863, repr. p. 9;
id. in Verh. naturf. Ver. Briinn 2, 1874, p. 36; A. Braun, Consp. syst.
Charac. europ., 1867, p. 1 — Sect. Monarthrodactylae A. BrAUN in
Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 796, 1868, pro parte;
A. Braun in Conn, Krypt. F1. Schles. 1, 1876, p. 368 ; BRAuUN & NORDSTEDT
in Abh. Kén. Akad. Wiss. Berlin, 1882, p. 9; T. F. AuLen, Charac.
America 1, 1888, p. 41; Micura, Die Charac., 1897, p. 97; H. & J.
Groves in UrBaN, Symb. Antill. 7, 1911, p. 30; Norostepr in Proe.
Roy. Soc. Viet. 31, N. S., 1918, p. 2 — Sect. Furcinitella (Holodactylae)
Hy in Bull. Soe. bot. France 60, 1913, Mém. 26, p. 7.

Ultimate rays of the branchlets (dactyls) each consisting of a
single cell.

1. Nitella mirabilis Norosrepr ex J. Groves in Journ. Linn. Soe.,
Bot., 46, 1924, pp. 361, 364, pl. 35; G. O. ALLEN in Journ. Bombay Nat. Hist.
Soc. 30, 1925, p. 597, pl. 2, f. 2; GrOVES & ALLEN in Journ. Bot. 65, 1927, p. 336;
G. O. ALLEN in Journ. Ind. Bot. Soe. 7, 1928, p. 51, pl 1, £ 2, text-f; 1; id.
in Journ. Ind. Bot. Soec. 15, 1936, p. 51.

Plant dioecious, 15—20 em high; male and female plants similar. Internodes
somewhat shorter than the branchlets, Sterile and fertile branchlets simjlar, 6—8
in a whorl, once furcate. Dactyls 2—4, one-celled. d and Q gametangia
aggregated (2—3 together), long stalked and enveloped in muecus. Antheridia
500—600 ,, in diam., central one sessile, the lateral ones stalked. Oospores golden-
brown, 375—475 1+ long, with 6 broadly flanged ridges, Membrane finely granulate.

Remarks. [Especially characterized by the aggregated long-stalked
gamctangia, enveloped in mucus. No specimens examined.

" Ecology. Growing in clumps by itself in open water near the margin,
on very soft mud.

Distribution. Between 30°N. and 25°N,; Asm, China: Yunnan;
India: Gangetic Plain.

2. Nitella acuminata ) A. BR.AUN in Hooker’s Journ. Bot. 1,

') The literature and illustrations are cited here and not under the varieties,
in those cases, in which an author did not mention to which warmty or form
a plant belongs.
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1849, p. 292; Warrman in Act. Soe. Linn. Bordeaux 21, 1856, p. 30;
A. Braux in Monatsber. Kon. Akad. Wiss. Berlin, 1858, p. 356 ; Braux &
Norpstepr in Abh, Kon. Akad. Wiss. Berlin, 1882, p. 35; T. F. ALLEN,
Charac.. America 1, 1888, p. 41 (nom. tant.); H. & J. Groves in UgBaN,
Flor. Ind. Oce. 7, 1911, p. 32; RmrEY in Journ. Straits Branch R. A.
Soe, 80, 1919, p. 163; J. Groves in Philipp. Journ. Seci. 19, 1921, p. 663;
id. in Journ. Linn. Soe., Bot., 46, 1922, p. 97; id. in Journ. Linn. Soc.,
Bot., 46, 1924, pp. 361, 365; G. O. ALLEN in Journ. Bombay Nat. Hist.
Soc. 30, 1925, p. 597; GrOVES & STEPHENS in Transact. Roy. Soe. S. Afr.
13, 1926, p. 147; G. O. Auiex in Journ. Bot. 65, 1927, p. 336; id. in
Journ. Ind. Bot. Soe. 7, 1928, p. 53; J. Groves in Journ. Linn. Soc., Bot.,
48, 1928, p. 127; PaL in Journ. Burma Res. Soe. 18, 1929, p. 113 (nom.
tant.); Dixrr in Journ. Ind. Bot. Soe. 10, 1931, p. 205; MiGura in
Hedwigia 70, 1932, p. 211; Mukers in Proc. 19th Ind. Sei. Congr.,
Bangalore, 1932, p. 328; Pan in Journ. Linn. Soc., Bot., 49, 1932,
Pp. 64, 66; Mukers in Proe. 21st Ind. Seci. Congr., Bombay, 1934,
D. 295; J. Groves in Journ. Bot.-73, 1935, p. 46 (nom. tant.) ; AGHARKAR
& Kunou in Journ. Dep. Sei., N. S. 1, 1937, p. 3; ZANEVELD in Blumea
3, 1939, pp. 378, 381 — Nitella acuminata var. indica; N. acuminata
var. indica f. brachiyteles, N. acuminata var. javanica; N. acuminata
N. Lindheimeri ; N. acuminata var. Lindheimeri; N. acuminate 8 N. sub-
glomerata f. brachyteles; N. Bélangeri; N. subglomerata; Chara Belan-
geri; ef, varieties.

Illustrations?). G. O. ALLEN in Journ. Bombay Nat. Hist.
Soe. 30, 1925, pl. 2, £, 1; id. in Journ. Ind. Bot. Soc. 7, 1928, f. 2;
AGHARKAR & Kuspu in Journ. Dep. Sei,, N. S. 1, 1937, pl. 1.

Plant monoecious, bright to brownish green, e. 256 em high: Stem
Moderately stout, 700—1500 » in diam. Internodes as long as to 11
times the length of the branchlets. Sterile branchlets 6—8 in a whorl,
up to 4 em long, well-developed, in adult specimens eurving outwards,
Onee furcate, primary rays 2/,—%/, the length of the entire branchlet;
Secondary rays (dactyls) 2—3, seldom 4, much shorter than the primary
rays, extremely variable in length. Fertile branchlets frequently in
dense heads on separate branchlets of which wusually two or three
take rise between the sterile whorls; these branchlets sometimes bear
Mot only -the compact heads, but also a whorl of 6—8 longer  fertile
branchlets, ¢. 1 em long, whereas the heads are e¢. 0.2 em in diam.;
both kinds of fertile branchlets are once furcate into 2(—3), short

B CL. note *)"on p. 54.
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ultimate rays, not enveloped in mueus. Dactyls of the sterile branch-
lets (2—)3, up to 1 em long, unequal or equal in length, one-celled,
at the apex gradually tapering into an acuminate point. The long
fertile” branchlets have also 2—3 one-celled dactyls, which are much
shorter than the sterile ones, being up to 0.2 em long, and more or
less conical; this is also the case in the dactyls of the fertile heads
which are’ 2—4 in number, up to 790 n long and 125 p wide. at
base. ¢ and Q@ gametangia together at the same nodes, destitute of
gelatinous covering. Antheridia solitary, sessile, strictly terminal, 230—
310 p in diam., earlier ripe than the oogonia. Qogonia 1—2, seldom 3
together, sessile, lateral, 280—510 x long (inel. coronula), 240—400
wide; spiral-cells showing 8—9 convolutions; coronule persistent, 33—
85 n high, 45—130 » wide at base, individual cells strongly converging;
oospores dark chestnut-brown, subdiaphanous (in dried specimens nearly
black), 275—340 p long, 225—300 p wide with (6—)7(—8) ridges;
outer membrane minutely granulate, diaphanous.

Remarks. Nitella acuminata is an extremely variable species
with an extensive distribution in the tropies and subtropies.

- When BraunN founded this species in 1849, he divided it into
three varieties, viz. Bélangeri (BrauN wrote ”Bellangeri, ef. this
var.) from the coast of Coromandel, Lindheimeri from Missouri and
Texas, and mauritianae from Mauritius. In 1858, Braun deseribed two
new closely related species from Columbia and Guyana, viz. Gollmeriana
and subglomerata. A first review of the acuminate species belonging
to the monoecious monarthrodactylous group was given by BraUN in
his ”Characeen Afrika’s“ (1868, p. 804), in which is primarily stated
that N. Gollmeriane and an. earlier described North-Americar} species
N. glomerulifera (1844) must be considered as subspecies of N. acumi-
nate, whereas N. subglomerata, the three varieties distinguished in 1849,
and a not named form from Java and Mindanao (in 1882 published as
var. indica) must be regarded as varieties. In this way it is published
in the ”"Fragmente einer Monographie der Characeen® (1882), in which
publication BRAUN again stressed that there are “keine wesentlichen
Unterschiede® between Lindheimeri and Bélangeri and that the var.
indica is eine #hnliche: mit N. acum. subglomerate habituell ganz
iibereinstimmende Form“. The differences between the varieties are
based upon: 1. the gametangia being solitary or aggregated, 2. the
sterile. branchlets being longer or shorter than the fertile branchlets
which are contracted into heads, and 3. the comparative length of the
primary and secondary rays. )
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This subdivision- was taken over by the eminent specialist of
American Charophyta, T. F. ALLEN, in 1888. Afterwards (1892, p. 7),
however, this author changed his view, also appearing from his review
in 1896 (p. 535), in which are cited as separate species, N. subglo-
merata var, indica, N. mauritiana, N. subglomerata®), N. glomerulifera,
Whelfgas three new species are added to this already highly variable
8roup, viz. N. stellaris, N. capitulifera and N. subspicata (Gollmeriana
Is not mentioned at all), mainly separated on aceount of their smooth
00spore membrane, which in the other "species” is granulate or reticulate.

~ As appears from the literature quotations at the heading of
this species most authors of the 20th century have only cited the
blants ag belonging to N. acuminate and did not mention the variety.
Groves (1922, p. 98) argues that the length of the primary rays
and the dactyls is extremely variable even in specimens of the same
8athering. I can only confirm this, as the specimen from Java in herb.
VAN DEN Boscu has aggregated oogonia, whereas the sterile branchlets
are longer than the fertile ones, thus being intermediate between the
Varicties Bélangeri and indica.

As I was able to study the types of the last named varieties
'I could notice a remarkable difference in the length of the daetyls:
N Bélangeri most of them are hardly maeroseopieally visible, in indica,
0'11 the other hand, easily. However, the Concan plant (Bombay) men-
tioned in 1882 (p. 38) by BrauN as belonging to var. Bélanger:

8 much longer dactyls and is hardly different from ndica.

A peculiarity found in the type specimen of indica is the
Presence of geminate oogonia, so that BrAun’s remark (1882, p. 37):
"Fructification fehlt“ is probably a mistake. The geminate oogonia are
doubtless also present in the specimens of vaN pEN Bosch, reasons why
Var. indica is identic with the earlier published subglomerata, which
I regard as a variety. '

. On the other hand, I would unite N. Lindheimeri and Bélangeri
nto one variety, under the name of the last one. Most probably
T. F. ALLEN’s N. stellaris, N. capitulifera and N. subspicata also belong
10 our var, subglomerata; though I did not see the types I eould study
the exsiceatae from the herbarium of T. F. ALLEN and the only differ-
fnee found is the decoration of the oospore membrane, which is indeed

. ’_) N. Lindheimeri inclusive. Probably the var. Bélangeri is at the same
'Me included in this species as ALLEN writes (1892, p. 7): "N. Lindheimer (sic),
*Bro .., s very closely related to N. Bélanger (sic) A. Br.,
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quite smooth. Concerning this point it is remarkable that NORDSTEDT
(1889, p. T7) states that the membrane is also smooth in young plants
of var, subglomerata and as the distributed specimens were not fully
mature, this peculiarity must be studied again before a decision can
be given. The decoration of the oospore membrane alone is not essential
enough to maintain specific rank..

N. acuminate differs from the other monoecious Anarthrodactylae
mainly in having tapering dactyls and a persistent coronula, which are
peculiar to N. flexilis, N. californica, N. mexicanae and N. laxa, whercas
the likewise acuminate N. preelonge has much larger gametangia and
the fertile whorls enveloped in mucus.

Ecology. Nitelle acuminate is a rather robust specics, w1th0ut
any trace of inerustation, but it is sometimes covered by eclay. It
oceurs in large masses in rice-fields, road-side pools, ditches, swamps,
springs, in open places protected by rushes, and was once recorded
from a river.

According to GrovEs & ALLEN (1927 p. 336), it is abundant in
Saharanpur in the rainy season, but PAL writes (1932, p. 67) that it
was only found in Burma after the monsoon was well past. The bottom
may consist of clay and of fine sand.

The size of the plants most probably depends on the environmental
conditions, as PaL (1932, p. 67) writes that in pools about to dry up
the plants were small and stunted, and the fertile branchlets studded
with ripe brown oospores, while in the deeper pools close at hand in
Burma very stout sterile specimens were found. '

Mukerjt (1932, p. 328) records N. acuminata from a depth of
7.50 m and states that it appears to possess great powers of tolerating
very low intensities of light, although it is fully capable of growing
in very bright light. This is suggested by PaL, who cites (l.c., p. 54)
that plants of N. acuminata grown in glass jars and placed at a well
lighted window still suffered from lack of sufficient illumination, which
was manifested by thin and lanky growth. It is also absent in those
parts where there is plenty of sedimentation.

It is found both in the hills (Java, 260—300 m alt.) and in the
lowlands. In India it is recorded by G. O. ALLEN as bearing gametangia
from August to December (1928, p. 66), whereas PaL cites (I c., p. 51)
from November to March. I found ripe oospores in plants of var.
Bélangeri collected from May to November and in var. subglomeraia
from April to December. Spirogyra species are mentloned as algal
epiphytes and were found in some speeimens.
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N. acuminata is seldom solitary in growth, being usually found
together with Nitella mucronata and Chare fibrosa ssp. gymnopitys,
and the Phanerogams Najas, Scirpus, Marsilia, Eriocaulon truncatum,
Xyris indica.

Distribution?). Between 45°N. and 20°8S.; Asm, India,
Malaysia, cf. varieties. Morcover in lit.: Japan, Meura (1930,
P. 211) — Awmerica, N. Am.: Lake Ontario, T. F. ALLEN (1892, p. 8,
glom.) ; United States, cf. varieties, for var. glomerulifera, cf. BRAUN &
NorpsrepT (1882, p. 40), Norpstepr (1889, pp. 7, 23), T. F. ALLEN
(1892, p. 8); C. Am.: Mexico, Panama, Cuba, Porto Rico, Trinidad,
Martinique, cf. varieties; S. Am.: Venezuela, BrRAUN & NORDSTEDT
(1882, p. 40, var. glom. and Gollm.), NORDSTEDT (1889, p. 7, Gollm.);
Brazil, Braux & NorpsTEDT (1882, p. 35) — AwricA, N. Afr.:
Egyptian Sudan: Seriba Ghattas, Braun & NorbpstepT (1882, p. 35);
S.Afr.: 8. Rhodesia, Groves & StepHENS (1926, p. 147) ; Madagasear,
Groves (1928, p. 127), ZaneveLp (1939, p. 381); Mauritius, BRAUN
(1849, p. 293; 1868, p. 804), Braux & NorpstEpr (1882, p. 35);
Réunion, Braux (1868, p. 804, mauritiana 7).

var. ¢« Bélangeri A. BrauN in HookEr’s Journ. Bot. I, 1849, p. 292;
WaLLMAN in Act. Soe. Linn. Bordeaux 21, 1856, p. 80; Braux & Nowrp-
STEDT in Abh. Kén. Akad. Wiss. Berlin, 1882, pp. 10, 38; T. F. ALLEN,
Charac. Americ. 1, 1888, p. 43 (nom. tant.); H. & J. Groves in Philipp.
Journ, Sei. 7,1912, p. 70 — Nitella Belangeri A. BRAUN in Monatsber, Kon.,
Akad. Wiss. Berlin. 1858. n. 355 (nom. tant.); id. in Monatsber. Kon.
Akad. Wiss. Berlin £. 1867, p. 804, 1868 (nom. tant.) — N. acuminata
B N. subglomerata A. Br. f. brachyteles A. BRAUN in Abh. Kon. Akad.
Wiss, Berlin, 1882, p. 87: T. F. ArLrN, Charae. America 2, 1892, . 7 —
N acuminata A. Br. var. indica A. Br. f. brachyteles NORDSTEDT in
Forsch, Reise S. M. S. ”Gazelle*, Bot. Th. 4, 1889, p. 6 — N. acuminata
A Br. var. Lindheimeri A. Bravn in Hookrr’s Journ. Bot. 1, 1849,
D. 293 (nom. tant.); T. F. ALLEN, Charac. America 1, 1888, p. 43 (nom.
tant.) — N. acuminata ¢ N. Lindheimeri A. Bravx in Abh. Kon. Akad.
WiSS- Berlin, 1882, p. 88 — N. Lindheimeri A. Braun in Monatsher.
K‘?'H- Akad. Wiss. Berlin, 1858, p. 855 (mom. tant.); id. in Monatsher.
Kén. Akad. Wiss. Berlin £. 1867, p. 805, 1868 (nom. fant.); T. F. ALiEx,

Charae, America 2, 1892, p. 7 (as N. Lindheimer) — Chara Belangert
A. Braux in lit.

) This cannot be given clomplete, as the various authors did not always

Cite the variety to which a specimen belongs.
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Illustration. Braun & Norpstepr in Abh. Kén. Akad. Wiss.
Berlin, 1882, pl. 1, £. 25.

Plants with very short dactyls, in the type specimen hardly visible
with the naked eye, in other specimens up to as long as the diam. of
the stem. ' '

As I had the opportunity to study the type, I 'give some data
thus far unpublished. Stem diam. up to 1 mm. Sterile branchlets
1—3 cm long, at the apex provided with 3—4 daetyls, e. 500 » long.
Antheridia e. 284 4 in diam. Oogonia 356—400 p long (inel. coronula),
302—320 p wide; spiral-cells showing 7—9 convolutions; coronula
¢. 80 u high, e. 124  wide at base, individual cells strongly converging
and persistent; oospores bright-brown, 267 p long, 240 p wide, with
6—7 broad ridges with very prominent flanges (about 8 p); outer
membrane coarsely granulate and diaphanous.

. Inpia: Coromandelia, in pools near Gengu, 1826—'28, BELANGER s.n.

(B) — type; Malabaria, Bombay, Concan, 1847, STOCKES s.n., herb. HOOKER
in (B). .
(J)'AVA: Batavia, Ragocnan, Pasarminggoe, X 1936, Gencesk. Dienst v.
Malaria Bestrijd. s.n, (Bz); Buitenzorg, Buitenzorg, in a rice-ficld along the
road to Tjiboerial, 260 m alt., 9 V 1928, vaN STEENIS 1510 (Bz); Malang,
Roemah Klampok, 300 m alt., 14 V 1936, J. H.? 75 (Bz). :

PiiwipPINE Ispanps: Luzom, Prov. of Laguna, VI—VII 1.)1.), MACGREGOR,
Bur. of Sci. 27630 (X).

AMBOorNA: Amboina, 11 VI 1875, B.N. (= NAUMANN) 364 (B), type of
N. acuminata A. BR. var. mdwa A. Br. f. brachyteles NOrDST.; ibid., same date, B. N.
367 (B).

Remarks. Variety Bélangeri is characterized by its very short
dactyls though there are transitions to var. subglomerata.

There is some confusion about the orthography of thz name of
this variety. In the type description (1849, p. 292) BrRAUN writes a
double 1 but omits the aceent, and cites the name of the collector,
CH. BELANGER, likewise. However, in 1858 (p. 355) and in 1868 (pp. 804,
805) BraunN himself writes “Belangeri“. On the label of the type
specimen BRAUN has written ”Nitella Bellangeri A. Br. 1838, but one 1
is struck out. This is probably done by Braun himself in 1858 as
there is on the same label a note in BrAUN’s handwriting: ”Nitella
(acuminata) Belangeri 1858“. It is therefore without any doubt that
”Bellangert“ is an unintentional orthographie error and the variety
must be written as Bélangeri.

Distribution ). Between 40° N. and 15° N.; Asia, Coro-

') Cf. note *) on p. 59.
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mandelia, Malabaria. Morecover in lit.: AmericA, United
States: Missouri, Braun (1849, p. 293); Texas, Brauvn (1849,
P. 293), Braun & NorpstEpT (1882, p. 38). .

var, B8 subglomerata A. Braun in Abh. Koén. Akad. Wiss. Berlin,
1882, p. 36 (as N. acuminata B N. subglomerata) ; T. F. Arrex, Charac.
America, 1, 1888, p. 41 (nom. tant.); Norpstepr in Hedwigia 27, 1888,
Pp. 181, 194; id. in Lunds Univers. Ars-skr. 25, 1889, p. 7; H. & J.
Groves in Journ. Linn. Soc., Bot., 33, 1898, p. 325; id. in Ursax, FL
Ind. Oce. 7, 1911, p. 33 — Nitella subglomerata A. BrAUN in Monats-
ber, Kon. Akad. Wiss. Berlin, 1858, p. 356; id. in Monatsber. Kon.
Akad. Wiss. Berlin f. 1867, p. 805, 1868; T. F. ALLEN, Charac. America
2, 1892, pp. 2, T — Nitella acuminate A. Br. var. indica A. BraUN
in Abh, Kén, Akad. Wiss. Berlin, 1882, pp. 9, 38; T. F. AuLeN, Charaec.
America 1, 1888, p. 41 (nom. tant.); Norpstepr in Lunds Univers. Ars-
skr. 25, 1889a, p. 7; id. in Forschungsreise S.M.S. ”Gazelle®, 1889h,
P.6; pe WiLpEMAN, Prodr. FL. Alg. Ind. Néerl. 1897, p. 31; id., Suppl. et
Tabl, Stat., 1899, p. 98; id., Alg. FL Buitenz., 1900, p. 374; H. & J. GrOVES
in Philipp. Journ. Sci. 7, 1912, p. 70; H. Groves in Journ. Linn. Soe.,
Bot., 42, 1914, p. 213 — Nitella acuminata A. Br. var. javenica
A. Brauy in herb. Berol.; id. in Abh. Kén. Akad. Wiss. Berlin, 1882,
D. 49 (nom. tant.).

Illustrations. Braun & NorosTEpT in Abh. Kon. Akad. Wiss.
Berlin, 1882, pl. 1, figs. 22—24, 26; T. F. ALLEN, Charac. America 2,
1, 1892, unnumbered pl. '

Dactyls of the sterile branchlets macroscopically visible, longer
than 650 p. Primary rays as long as to 34 as long as the secondary
rays (daetyls). Dactyls of the fertile branchlets very short.

Maray PENINSULA: Straits Settlements, 8 VII 1896, Brow 51 (K);
Singapore, Tanglin Ditches, 1898, Rmuey 9137 (K, Si).

SuMATRA: West Coast, near Padang, in the river, 13 IV 1888, WEBER
554 (L).

JAva: Batavia, near Batavia, in swamps, 1855, HASSKARL sm. (B), fype
of N. gcuminats var. indica; ibid., Batavia, without collector’s name (probably
JuNGiriNy and date, ex herb. van pEN BoscH (B, L).

Pumippine IszaNDS: Mindanao, near Sambang, in a diteh, VI 1861
(Prussian Exped. to East-Asia, 1860—’62), Wiciura 2005 (B).

AMBOINA: Amboina, near the coalshed in a fresh water ditch, 11 VI
1875, Navmanw 365 (B); ibid., same date, NAUMANN 366 (B); ibid.,, VI—XI 1913,
Rommvson 2404 (Bz, L). :

Remarks. This variety is at once distinguished by the maecro-
Scopically daetyls. . '
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I have cited var. indice as a synonym, as I cannot find any
difference. Whilst Braun writes (1882, p. 37) that the type specimen
bears no gametangia I found immature ones. The oogonia appear to be
geminate and the antheridia solitary. Therefore, it appears incorrect that
NorpsrEpr in his ”Clavis“ in the ”Fragmente“: (1882, p. 9) has
separated var. indica from var. subglomerata on account of its solitary
oogonia. The geminate oogonia were also present in the specimen in
herb. van peEN BoscH at Leiden. In the Berlin specimen, Braun eould
not state this- with certainty. About the Mindanao specimen, Braun
remarked already (1882, p. 37) that it has quite the same habit as
subglomerata. Therefore, they are undoubtedly identic and the name
subglomerata has date priority.

On the cover of the type specimen of var. indica BrAUN himself
has written ”Nitelle acuminata var. javenica mihi“; this name is also
cited on p: 49 of the ”Fragmente*, however, the variety has been
published under the name indica.

Distribution?). Between 45°N. and 10°S.; Asw, Malay-
sia: Malay Peninsula, Sumatra, Java, Philippine Islands, Amboina.
Moreover in lit.: Borneo, Groves (1914, p. 213) — AwmEericA, N. Am.:
United States: Oregon, New York, Illinois, T. F. AvLex (1892, p. 7),
Norpstepr (1889a, p. 7); Pennsylvania, Braun & Norosrepr (1882,
p. 32), T. F. ArLENn (1892, p. 7); New Jersey, T. F. ArLen (1892,
p. 7); Missouri, St. Louis, Texas; C. A m.: Mexico, BRAUN & NorDSTEDT
(1882, p. 37), T. F. ALLeN (1892, p. T); Sauvies Islands, T. F. ALLEN
(1892, p. 7); Panama, Braun (1858, p. 356), Braun & NorpstepT (1882,
p. 36); Cuba, NorpstepT (1888, p. 181), GrOVEs (1911, p. 23); Porto
Rico, Martinique, Groves (1911, p. 23), Trinidad, Groves (1898, p. 325;
1911, p. 33); S. Am.: Brazil, Brauxn & Norpstepr (1882, p. 36),
Norpstepr (1889a, p. 7).

II. Subsectio HETERODACTYLAE A. Braux in Monatsber. Kon. Akad.
Wiss. Berlin f. 1867, p. 807, 1868 (nomen propositum) ; GROVES & STEPHENS
in Trans. Roy. Soe. S. Afr. 13, 1926, p. 145; J. Groves in Journ. Bot.
78, 1935, p. 48; ZANEVELD in Blumea 3, 1939, p. 378 — Subsect. Arthro-
dactyles Hy in Bull. Soc. bot. France 60, 1913, Mém. 26, p. 12, pro
parte — Subsect. Stenodactyles Hy in Bull. Soe. bot. France 60, 1913,
Mém. 26, p. 16, pro parte.

Ultimate rays of the branchlets indifferently 1—2- or 1-—3-celled.

') Cf. footnote on p. 359.
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3. Nitella sumatrana Firarszky in Arch. Hydrobiol. 1934, Suppl.
Bd. 12, Trop. Binnengew., Bd. 4, pp. 709—711; id. in Math. u. Naturw.
Anz. Ung. Akad. Wiss. 52, 1935, p. 468 (nom. tant.).

Illustrations. Fmarszky, lec. 1934, figs. 9—14; the pres.
baper, figs. ta—f. ‘ ,

Plant monoecious, rigid but fragile, up to 15 em high (probably
mueh higher). Stem slender, 375—450 u in diam. Internodes half to
twice the length of the branchlets. Sterile branchlets 7—8 in a whorl,
1—2 times furcate, 1—1.5 em long, primary rays */,—2/, the length of
the entire branchlet, secondary rays 4—6, tertiary rays (daectyls) 2—4,
* as long as the secondary ones (the lower whorls are all sterile).
Fertile branchlets 5(—6) in a whorl, twice furcate, ¢. 0.5 em long,
Primary rays 3/, as long as the entire branchlet, sccondary rays 4—S5,
half as long as the tertiary rays, tertiary rays (dactyls) 3—4. The
upper whorls are fertile, becoming more and more compact towards
the apex of the plant (the ”apikale Kurztrieben® of FrLaArszky, 1934,
P. 709). One of these compact heads of fertile whorls is also present
in the axils of the lower sterile whorls (FLArszky’s “axiale Kurz-
trichen“). These compact fertile whorls are covered by a mucilagous
clond. Dactyls of the normal fertile rays longer than those of the
sterile ones, occasionally onec-eclled but frequently two-celled, basal
cell proportionally very long, viz. 70—80 p, 3—4 u wide with a swol-
len rounded end, flattened at the apex where the ultimate cell is
inserted; ultimate cell short, allantoid, 4—5 p long, 2—3 u wide at
base, The dactyls of the sterile whorls are much longer, up to 2 mm,
two-celled, basal cell e. 700—1000 p wide!). & and Q gametangia
Sessile, together at the same nodes, except at the base of the primary
rays. Antheridic solitary, terminal, e¢. 180—228 u in .diam. Qogonia
solitary, lateral, 884—440 x long (incl. coronula), 258—325 p wide;
spiral-cells showing 8—9 convolutions; coronule 44—56 u high, o1—T9 p
Wwide at base, evanescent, individual cells convergent, rounded at apex;
%ospores dark-brown, 263—335 p long, 180—226 u wide, with 6—7 ridges;
outer membrane minutely granulate.

SumaTRA: Tapanoeli, Lake Toba, border of Samosir ncar Pangocroeran
(total depth 50—80 m), basin of Pangoeroeran from 1 m depth, 12 IV 1929,

" ') FrArszKY writes (p. 710) that the dactyls of the sterile and fertile
Whorls are often monarthrodactylous, however, this scems to be the case, as
fl‘0(1uently the ultimate cell is dropped. The dactyls arc badly repreqented in
the figs. 9—14 of FILARSZKY. .
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German Limnol. Sunda Exped. TS 2a (Bu-Mus), type; ibid, 'S. border of the
Porsca basin, at 3 m depth (total depth 450 m), 8 IV 1929, German Limnol.
Sunda Exped. TP 1d (Bu-Mus). .

Remarks. Nitelle sumatrana is best characterized by the shape
of the indifferently one- and two-celled daectyls. It comes very near
to the monoecious Heterodactylae, viz. N. abyssinica, and N. divaricata
from Africa, N. inaequalis from Madagascar, and N. fuberculata from
Bengal. Now N. divaricete has .the ultimate node of the branchlets
sterile and the fertile whorls do not form condensed heads, N. inaequalis
has the rays different in length and the ultimate cell of the two-celled
dactyls is conspiecuously contracted at the base, and, whilst both speeies
have reticulate oospore membranes, in N. {uberculatea the membrane is
tuberculate. N. abyssinica differs in having the branchlets 3—4 times
furcate.

Ecology. N. sumatrana is a rather slender plant, occurring in
the upper layers of lakes with a great depth. The following par-
ticulars are still known from the seccond locality mentioned above,
i.e. temp. of the surface 25°—27° C., alkalinity 1.56, conductivity
1.33.10, pH 8.3. ' :

The species were infested with a great number of epiphytes, cs-
pecially blue algae, viz. Rivularia aquatica. Between the dried material
were fragments of Chara australis var. Vietllardii f. simplicissima and
C. zeylanica.

Distribution. 3°N.; Asa, Malaysia: Sumatra.

4. Nitella tuberculata Kunou in Journ. Ind. Bot. Soe. 16, 1937, p. 223,
figs, 1—12. ’

Plant monoecious, up to 15 em high. Internodes somewhat excceding the
branchlets in length. Sterile branchlets 4—6 in a whorl, 2 em long; . secondary
rays 4—5. Fertile branchlets usually 5, shorter than sterile ones; secondary rays
5—6; both kinds of branchlets 2—3 times furcate, not enveloped in mucus.
Dactyls 2—3, occasionally one-celled, usually two-celled and rarely three-celled.
g and Q gametangia together at the second branchlet-node (lacking at the
first node and at the base of the whorls), and also in lax heads, produced as
an accessory shoot to the first branchlet-node. Antheridia solitary, -195—210 g
in diam. Oogonia solitary; oospores "light-yellow*, 345 u long, with 7—8 prom-
inent ridges. Membrane tuberculate,

Fig. 1, Nitella bipartita; a. habit, nat. size; b. stem-node with fertile hranchlet,
X e. 20; e. decoration of oospore membrane, X ¢. 200 — Fig. 2, Nitella moniliformis,
n. sp.; a. habit, nat. size; b. stem-node with fertile branchlet, X e. 27; e¢. decoration
of oospore membrane, X e. 210 — Fig. 3, Nitella Alleninda, n. sp.; a. habit, nat. size;
b. stem-node with fertile branchlet, X e. 20; e¢. sterile branchlet, X e. 7; d. deco-
ration of oospore membrane, X e¢. 200; e—h. apices of dactyls, X e. 20.
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Remarks. Speeial features of this species arc the partly one-, partly
two-, and partly three-cclled dactyls, and the tuberculate ”NorpsTEDT-markings®.
No spceimens examined. -

Ecology. In a shallow ditch together with Ceratophyllum and Najas species.

Distribution. 25°N.; Asia, India: Bengal

III. Subsectioc ARTHRODACTYLAE GROvES & BuULLOCK - WEBSTER, Brit.
Charoph. 1, 1920, pp. 86, 110; J. Groves in Journ. Linn. Soe., Bot., 46,
1924, p. 361; PrinTz in ExcLER & Praxtr, Nat. Pfl. fam. 3, ed. 2, 1927,
p. 426; G. O. ALLEN in Journ. Ind. Bot. Soe. 7, 1928, p. 51; PaL in
Journ. Linn. Soc., Bot., 49, 1932, p. 64; J. Groves in Journ. Bot. 73,
1935, p. 49; Groves & ARLLEN in Proe. Roy. Soc. Queensl. 46, 1935,
p. 40; ZANEVELD in Blumea 3, 1939, p. 379 — Sect. Pleonarthrae voN
LEONHARDI in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 37. ’
" Daetyls (ultimate rays of the branchlets) each consisting of two
or more cells.

Key to the series.

la. Dactyls strietly two-eelled . . . . . . . . . 1, BICELLULATAR
b. Dactyls morc-celled . . e e e e e e e e e e ., 2
2a. Daectyls indifferently 2—3- cdlud + « '« « i+ . 2 HETEROCELLULATAE
b. Daectyls indifferently 2—=6-celled + « « .« + + 3. PLURICELLULATAE

1. Series BICELLULATAE J. GroveEs in Journ. Bot. 73, 1935,
p. 49 (nom. tant.); Groves & ALLEN in Proc. Roy. Soc. Queensl. 46,
1935, p: 40; ZANEVELD in Blumea 3, 1939, p. 379 — Nitellae mucro-
natee A. BrAUN in Hooker’s Journ. Bot. 1, 1849, p. 195, pro parte —
Subsect. Diarthrae A. BrRAUN ap. voN Lroxuarpr in Lotos 13, 1863,
repr. p. 11, pro parte; id. in Verh. naturf. Ver. Briinn 2, 1864, repr.
p. 37; A. Braux, Consp. syst. Charac. europ., 1867, p. 2 — Sect.
Diarthrodactylae A. BraAuN in Monatsber. Kon. Akad. Wiss. Berlin f.
1867, p. 797, 1868; id. in Cony, Krypt. FL. Schles., 1876, p. 368; Braun
& NorpstEDT in Abh. Kén. Akad Wiss. Berlin, 1882, p. 10; T. F. ALLEN,
Charae. America 1, 1888, p. 43; Micura, Die Charac, 1897, p. 97;
H. & J. Groves in Ursan, Symb. Antill. 7, 1911, p. 30; Norosrepr in
Proe. Roy. Soc. Viet. 31, N. S, 1918, p. 2 — Subseet. Stenodactyles Hy
in Bull. Soc. bot. France 60, 1913, Mém. 26, p. 16, pro parte.

Daetyls (ultimate rays of the branchlets) strictly two-celled.:

‘ 5, Nitella flagelliformis A. Braun in HOOKER’s Journ. Bot. 1, 1849,
p. 294; WALLMAN in Aect, Soc. Linn, Bordeaux 21, 1836, p. 20; BraAUN & NORD-
$TEDT in Abh. Kon, Akad. Wiss, Berlin, 1882, p. 47, pl. 5, figs. 115—117 —
Nitella flabelliformis in herb. Berolinense — Nitella dispersa A. BRAUN in Abh.
Ko6n. Akad. Wiss: Berlin, 1882, pp. 10, 47; id. in Monatsb, Kén. Akad. Wiss.
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Berlin f. 1867, p. 797, 1868 (nom. tant.); T. F. ALLEN, Charac. America 1, 1888,
D. 4% (nom. tant.); NORDSTEDT in Lunds Univers. Ars-skr. 25, 1889, p. S; J. GROVES
in Journ. Linn. Soec., Bot., 46, 1924, pp. 361, 365; GROVES & ALLEN in Journ. Bot.
65, 1927, p. 336; G. O. ALLEN in Journ. Ind, Bot. Soe. 7, 1928, p. 53, pl. 2,
f. 1, text-f. 4; MicuLA in Hedwigia 70, 1930, p. 212; MUKERJI in Proe. 19th Ind.
Sei. Congr., Bangalore, 1932, p. 328; id. in Proc. 21th Ind. Sei. Congr., Bombay,
1934, p. 205; G. O. ALLEN in Journ. Ind. Bot. Soc. 15, 1936, p. 51; AGHARKAR &
Kuxpu in Journ. Dep. Sci., N.S., 1, 1937, pp. 3, 4, pl. 2.

Plant dioecious, dirty-green, flexible, transparent, 15—20 em 'high. Stem
rathey slender, 384—600 1 in diam. Lower internodes as long as the branchlets,
upper ones shorter, Sterile branchiets long, ¢. 2 em, similar to the fertile branchlets.
Fertile branchlets 5—7 in a whorl, not contracted into heads, up to 2 em long,
4(—5) times furcate; primary rays half as long as the entire branchlet; secondary
Tays 5—6 of which 3—4 arc again furcate into 8—5 tertiary rays, 2—3 of
theso latter again fureate. into 3—4 quaternary rays, some of these sometimes
8gain divided into 2—3 quinary rays; not enveloped in mucus. Dactyls of sterile
and fertile branchlets similar, 2—4, unequal in length, uniformly' two-celled, lower
ccll frequently long but varying in length, somewhat rounded at the apex, ultimate
cell usually conical, but allantoid ones also oceur; in the latter case the lower
‘3}311 is also very much elongated. - " and C gametangia scssile, solitary, in all
the fureations of the branchlets. Antheridia 320—540 pin diam, Oogonia
400520 long (incl. coronula), 304—325 ;& wide; spiral-cells showing 8—9
Convolutions; coronula 45—58 p high, e. 106 . - wide at base; oospores dark-
Srown, 302—350 p long, 248—280 . wide, with 6—8 prominent, sharp flanged
Yidges; outer membrane imperfectly reticulate.

INpra: ”"India orientalis®, without exact locality, date and collector’s
name, ex herb. DESFONTAINES in (B), type; Malabaria, Prov. of Bejapur,

Oncan, 1847, STockES s.an. (B); Assam, without exact locality, date and
tolleetor’s name, ex herb. HOOKER in (B).

Remarks A fairly uncomnion species, up to 1930 only known from India,
: n that year also recorded from Japan. Nitella flagelliformis is closely allied
0 N. dualis, N. globulifera and N. Annandalei, three other dioecious macrodactylous
species with uniformly two-celled dactyls. The latter two species are insufficiently
“ROWn  (oospores!). N. flagelliformis differs from these two speeies in having
:lgre furcate branchlets, whercas N. dualis is glococephalous, The other species
velonging to this group are hitherto only rceorded from Australia.

A little note about the nomenclature of this 'spccies may be made. This
s‘pfdes was first published by BrAUN in 1849 under the name of N. flagelliformis.
Xr;;:;;wardst BrauN detected between the type specimens fragments of another
B & which was published by him in 1882 (p. 54) as N. pseudoflabellata, In

RAUN g opinion it was therefore not justified to maintain the name of
of‘ Nageliif ?mnis and he renamed the species ‘as N. dispersa. (1882, p. 47). This is,
theco‘“se, 1n. contradiction to the now adonted Nomenclatural Rules. reason whv

name dispersa has to be rejected and that of flagelliformis re-established.

] E0010gy. Nitella flagelliformis is found growing in dense tufts in shallow
i‘:t:}: Wit}.l a soft muddy bottom of large pools and ponds, It is found in India

¢ rainy scason and in the- carly to middle cold scason. In the habitats

but
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mentioned it grows together with Nitella acuminata var. Bélangeri, N. furcata,
Chara Braunii, C. corallina, C. brachypus and C. zeylanica.

In Kashmir MUukerJi found it together with Nitella acuminata, N. hycalina
and Nitellopsis obtusa to a depth of 7.50 m.

Distribution. Between 35°N. and 17° N.; AsiA, India: Malabaria
and Assam. Morcover in lit.: Japan: Micuna (1930, p. 212); India: W. Hima-
laya, MuxERJI (1932, p. 328; 1934, p. 295); Gangetic Plain, GROVES & ALLEN (1927,
p. 336); ALLEN (1928, p. 63; 1936, p. 51).

6. Nitella dualis NorosTepT in Forschungsr. 8.M.S. ”Gazelle¥, 4. Th.
Bot., 1889, p. 7, pl. 1, figs. 1—9; T. F. ALiEN, Charac. America 1, 1888, p. 48
(nom. tant.) ; NORDSTEDPT in Act. Univers. Lund. 25, 1889, p. 13; J. Groves in Philipp.
Journ. Seci. 19, 1921, p. 663.

Plant dioecious, slender, eclongate. Internodes of the sterile branchlets 2—4
times, those of the fertile branchlets 1—2 times the length of the branchlets.
Sterile branchlets 6 in a whorl, 1—1.5 mm long, 3—4 times furcate; sccondary
rays 5—7. Fertile branchlets 6 in a whorl, up to 1 em long, 2-—3 times furcatc;
secondary rays 5—7; contracted into heads enveloped in mucus. Daclyls 3—4,
uniformly two-celled. 4 and O gametangia together at all free branchlet-nodes,
not at the base of the whorls, solitary. Antheridia e¢. 200 p in diam, Oospores
chestnut-brown, 180—260 © long. Membrane reticulate, the meshes e. 5 ¢ in diam.

Remarks Nearly allied to N. flagelliformis, but differing by the larger
oogonia and the fertile heads enveloped in mucus. The ultimate dactylous cell
is allantoid, which gives the plant at first sight an external resecmblance with
a polyarthrodactylous species. In this group indeed the specics was placed by
T. F. ALLEN (1888, p. 48), but this, I presume, is not correct, as the dactyls are
distinetly two-celled. No specimens examined.

Ecology. Unknown.

Distribution. Between 12°3(/ N, and 6°20/ N.; Asia, Indo China —
Arrica, Liiberia. '

7. Nitella globulifera Pav in Journ. Linn. Soe., Bot., 49, 1932, pp. 64,
69, pl. 9; id, in Journ. Burma Res., Soc. 18, 1929, p. 113 (nom. tant.).

Plant dioecious, very small. Internodes 2—4 times the length of the
branchlets. Sterile and fertile branchlets = similar, once or twice furcate; secondary
rays 6—8. Fertile branchlets in hcads enveloped in dense mucus, Dtectyls 4—6,
two-celled.  and Q gametangic together at both branchlet-nodes, solitary.
Aniheridia 370 ¢ in diam. Oogonie 350 x long (inel. coronula), showing 9—10
convolutions of the spiral-cells. QOospores not deseribed.

Remarks. Different from Nitella Annandales and N. dispersa by its
less furcate branchlets. Otherwise characterized by the length of the penultimate
rays, which are longer than the daetyls. No speeimens examined.”

Ecology. In a swift running stream, together with Chara nudd.

Distribution, 22°N.; Asma, India: Burma.

8. Nitella Annandalei Pav in Journ. Linn. Soc., Bot., 49, 1932, pp. 64,
70, pl. 10; J. GrovBes in Journ. Linn. Soc., Bot., 46, 1924, pp. 361, 365 (as N. sp.
nov., %). : :
Plant dioecious, rather stout. Internodes 2—5 times the length of tho
branchlets. Sterile and fertile branchlets = simil:{i‘, 8 in a whorl, 2—3 times
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tureate; secondary rays 6—8. Fertile whorls enveloped in mucus. Daetyls usually
6, two-celled, ultimate cell very narrow and acute. Antheridia at all free branchlet-
nodes, solitary, 375—450 » in diam. Female plant unknown.

Remarks, Nearly allied to Nitella globulifera, but antheridia larger, dactyls

longer than the penultimate rays, and the branchlets more fureate. No specimens
¢éxaniined,

Ecology. In a river.

Distribution. 20°N.; Asia, India: Burma.

9. Nitella axillaris A. Braux in Monatsb. Kon. Akad. Wiss. Berlin,
1858, p. 856; Braun & Norosrtepr in Abh. Kén. Akad. Wiss. Berlin,
1882, pp. 11, 48; T. F. AvieN, Charac. Americ. 1, 1888, p. 44 (nom.
tant.) ; NorpsTEDT in Hedwigia 70, 1888, pp. 182, 194; id. in Act. Uni-
vers. Lund. 25, 1889, p. 9; T. F. AuLen, Charac. Americ. 2, 2, 1894,
PD. 9, 15; id. in Bull. Torrey Bot. CL 25, 1898, p. 73 (nom. tant.);
H. & J. Groves in Ursan, Symb. Antill. 7, 1911, pp. 30, 34; Groves
& Arcex in Journ. Bot. 65, 1927, p. 336; G. O. ALy in Journ. Ind.
Bot. Soe. 7, 1928, p. 55 — Nitella axilleris A. Br. var. javanica
A. Braux in Abh. Kén, Akad. Wiss. Berlin, 1882, p. 49; pr WILDEMAN,
.Fl- Alg. Ind. Néerl, 1897, p. 31; id., Suppl. et Tahl. Stat., 1899, p. 98;
1d., Alg. FI. Buitenz., 1900, p. 375. '

Illustrations. Braun & Norostepr in Abh. Kén. Akad. Wiss.
Berlin, 1882, pl. 1, figs. 35—38 and pl. 5, figs. 118—122 (var. javanice) ;
T. P, ALLEN, Charac. Amerie. 2, 2, 1894, unnumbered plate; pE WiLDE-
MAN, Alg. F1. Buitenz., 1900, f. 139; G. O. AuLes in Journ. Ind. Bot.
Soe. 7, 1928, pl. 3. _ '

Plant monoecious, transparent, shining, in dried specimens brown
Y the covering with clay, in living state, however, probably bright-
8reen, 25—45 cm high. Stem stout, 800—1100 p in diam. Inter-
"odes 114—4 times the length of the branchlets. Sterile branchlets
(4—)6 in a whorl, e. 2 em long, once furcate, primary rays nearly
s long ag the entire hranchlets, secondary rays (2—)3(—4), two-cclled,
Much abbreviated, basal eecll e. 75 long, e. 50 u wide, ultimate cell
e 75 long, e. 30 » wide, conical acuminate. Fertile branchlets con-
‘Tacted into dense heads of ¢. 3 em diam., of which 1—5 are produced
M the axils of the whorls of sterile branchlets only, sessile, branchlets
6 in a whorl, usually 1—2 times furcate, primary rays e. 375 p
long’ secondary rays 1-—3, e. 225 u long, tertiary rays, if any, (1—)3
(\4), two-celled; basal cell e. 270 u long, e. 80pu wide, ultimate cell
€ 15, long, ¢. 30 wide, destitute of mucous envelopment. Dactyls
(1\)3(~4), two-celled; basal daetylous cell of the sterile branchlets
apering into the ;conieal and strongly acuminate ultimate cell; hasal
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dactylous cell of the fertile branchlets rounded at the apex, therefore
proportionally being much wider than the more allantoid ultimate cell.
The length and the diam. of the inferior cell of the dactyls is much
larger ii the fertile branchlets than in the sterile ones. & and Q
gametangia sessile, together at all free nodes, frequently lacking at
the ultimate one. Antheridia solitary, terminal, earlier ripe than oogonia,
220—270 x in diam. Qogonia solitary or geminate, seldom triple, lateral,
in not fully mature specimens 330—370 p long, c¢. 300 p wide; spiral-
cells showing 7 convolutions; coronula 45 p high, 30 u wide at base,
persistent ; oospore (only one seen in the Java specimen) bright-brown, 270
(290—320) . long, 255 -(250—300) n wide, with 6 broad ridges; outler

membrane transparent, reticulate.
Java: Batavia, Batavia, III, no year, no collector’s name (JUNGIIUHN?),
ex. herb. vaN DEN Boscu in (B, L), type of N. axillaris var. javanica in (L).

Remarks. The features of N. axillaris are the fertile heads
being always axillary produced and never terminal, and the length of
the oospore varying between 270 and 320 p. These characters alone
seemed to BRAUN important enough to separate this species. from
N. translucens®) and N. brachyteles, both recorded from. Europe and
Africa, which come very near to it also in other respects. Two other
species which are hardly different from these species have been described
by T. F. AuLen, viz. N. Morongii (1887, p. 214) from Nantucket
(N. Americ.) and N. sublucens (1895, p. 70) from Japan. However,
the last four species have the fertile heads not only axillary placed but
also terminally. Having studied a great number of specimens. I felt in-
clined to include these four species, as well as N. axillaris, as varietics
into one single species, for which the name ¢ranslucens would be the
valid one. However, a final decision in this matter has to be postponed
until the type specimens have been checked.

I have dropped var. javanica. The habit of the varicty should be
a little more delicate and the oospores a little smaller. The type and
the specimens extant in (B) and (L), however, do not show any essential
difference in the size of the ripe oospores, and as the habit is also
fairly robust (the stem-diam. is 1000 x) I consider them identic. -

‘With the naked eye N. axillaris seems very much like N. acuminata,
with which it is frequently growing together, but it is microsecopically at
once distinghuished by its two-celled dactyls.

1) Cf. also Mrcura (1897, p. 44), who states, in contradistinetion to: other
authors, that the oospores of N. translucens are 260—290 p .long and 240—270 n
wide, thus having the same dimensions as N. awillaris.
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Ecology. . This robust, transparent and in a dried state shining
plant oceurs in ponds and stagnant pools, usually together with
dense masses of N. acuminata. In India it is only collected in the
rainy season. . : '

Distribution. Between 30°N. and 70°S.; Asia, Malaysia:
Java. Moreover in lit.: India: Gangetic Plain, Groves & ALLEN
(1927, p. 336); ALLEN (1928, p. 55) — Awmerics, C. Am.: Mexico,
Braun & Norpsreor (1882, p. 48), Guatemala, NorpsteEpT (1888, p. 182);
Cuba, Norpsrtepr (1888, p. 182), Groves (1911, p. 34); Porto Rico,
Norpstepr (1888, p. 194), Groves (1911, p. 34) ; NorpstepT (1889, p. 9);
S. Am.: Venezuela, Braun (1858, p. 356), NorpsteEDT (1889, D. 9).

10. Nitella bipartita Frarszky in Arch, f. Hydrobiol. 1934,
Suppl. Bd. 12, Trop. Binnengew. Bd. 4, p. 706; id. in Math. u. Naturw:
Anz. Ungar. Akad. Wiss. 52, 1935, p. 468 (nom. tant.).

Illustrations. FrLarszky, L c. 1934, figs. 1—2; the pres. paper,
figs. 1a—ec. L

Plant monoecious, thin, flexible, 4—6 em high, densely overgrown
with epiphytes. Stem slender, 450—675 p in diam. Internodes in the
lower parts of the plants 1—11%4 times the length of the branchlets;
in the upper parts 2—5 times. Sterile branchlets 5—6 in a whorl, con-
stantly twice furcate, up to 2 em long; primary rays usually half as
long as the entire branchlet, in the lower parts still more; secondary
rays 3—4; tertiary rays (dactyls) 2—3. Fertile branchlets (5—)6(—17)
in a whorl, up to 0.5 cm long, contracted into heads, constantly two
times furcate, not enveloped in mucus; primary rays c¢. 0.5 em long;
secondary rays 3—5; tertiary rays (dactyls) 2—4. Dactyls 2—4, very
uniform in length, constantly two-celled, basal cell large, c. 1200 n long,
¢.. 180 p wide, eylindrical, rounded at apex; ultimate cell conical,
Sometimes a little ineurved, c. 105 u long, c. 60 u wide at base. & and Q@
gametangia together at all and the same free branchlet-nodes, sessile.
Antheridia solitary, terminal, earlier ripe than the oogonia, therefore
Usually only visible at the young 'nodes, e¢. 270 p in diam. Oogonia
Solitary, not surrounded by a mucous cloud, lateral, 462—534 u long
(incl. coronula), 312—356 p wide; spiral-cells showing 6—7 convolutions;
Coronula e. 89 p high, 106—134 » wide at base, cell-series of the upper
row somewhat shorter than those of the lower row; oospores black,
¢. 213 4 long, e. 267 p wide, with 5—6 indistinet ridges; outer membrane

brovided with scattered tubercles on a granulate background.
SumaTrA: Palembang, Ranau, rice-field at the border of Lake Ranau,
560 m alt, 6 II 1929, German. Limnol. Sunda Exped. RSag (Bu-Mus), type.
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Java: Buitenzorg, Buitenzorg, in rice-fields near the Tjisadani, 1929,
VAN STEENIS s.n, (Bz). '

Remarks. Nitella bipartita is at once recognizable by its uni-
formously two-furcate branchlets. FiLarszky states (1934, p. 706) that
it has the habit of N. Leibergii, but as the type consists of some small
fragments only this cannot be ascertained. Fmarszgy writes (I c.
p. 706) : ”"Trocken- u. Formol-Material®“, but here a mistake must have
been made. The dried specimens, preserved in two separate covers,
both labelled by Dr Firarszxy himself ”N. bipertita F.“ unmistakebly
belong to Chare hydropitys var. indica. The formalin material, on the
other hand, is not dated 27 I 1929 as is published, but 6 II 1929, and
is mixed up with N. acuminata. On account of these facts there remain
hut very small fragments from the type proper.

Another inconsistency is found in the deseription, in which FiLArszky
says: “Die fertilen Strahlen bilden reine Képfchen (Diffusae)”. The
condition of the fertile whorls being contracted has to bhe named
?Congestae*. The few branchlet-whorls extant in the formalin material
arc not much contracted and this is the case too in Finarszky’s little
accurate fig. 1.

From Buitenzorg I borrowed a specimen, collected by VAN STEENTS,
which in the lower parts is quite identic with the fragments of the type
and in the upper parts shows a remarkable similarity in habit to pl. 71
of N. muthnatae described by T. F. ALLEN from the Fiji Islands (1887,
p. 211). The branchlets of this plant are in the upper parts contracted
into dense rounded heads, whereas in the lower parts they are diffuse.
I think that in the type of bipartita only the lower branchlets are
preserved and therefore I have given above an emendation of the
description of that species on account of the Buitenzorg plant.
N. muthnatae differs frem N, bipartite in characters of minor im-
portance, i.e. smaller gametangia, which are only developed at the
ultimate free node. As I did not see the type of N. muthnatae 1 can-
not decide to the identity of both species. N. Leibergii has once
and twiee furcate -branchlets and smaller oogonia. Characteristies for
N. bipartita are the long axillary branchlets with dense clusters of
fertile whorls and the Norpstepr-markings.

Ecology. N. bipartite is a small graceful plant, frequently
densely covered with eclay and epiphytic green algae. It grows in
clusters in rice-fields, mixed up with N. acuminata.

Distribution. Between 5°N. and 7°S.; Asia, Malaysia:
Sumatra, Java. o
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11, Nitella pseudoflabellata A. BrAUN apud NORDSTEDT in Act.
Univ. Lund. 16, 1880, p. 6; id. in voN MartENS, Die Precuss. Exped. n.
O.-Asien, Bot. Th., 1866, p. 143 (nom. tant.) —— Nitella mucosa; Nitella
pseudofiabellata f. australiana, f. mucosa, var. imperialis, var. ramus-
cule, var. ramuscula f. testa-glabra; cf. varictics.

Plgnt monoecious, elongated, 20—30 em high, dark-green, sometimes
brown by covering with clay. Stem slender to moderately stout, 385—
700 & in diam. Internodes 1—38 times the length of the branchlets.
Sterile branchlets 6—8 in a whorl, frequently only forming the lower
whorls, somewhat more rigid and divergent than the fertile branchlets,
(2—)8(—4) times furcate, ¢. 2.5 em long, primary rays !/,—2/, the
length of the entire branchlet, secondary rays (4—)5(—7), tertiary
rays 5—6, sometimes some of them divided into 4—6 quaternary rays,
very rarely 2—3 quinary rays oceur. Fertile branchlets 5—T7 in a whorl,
12—1.7 em long, in-the lower and older whorls similar to the sterile
ones, in the youngcér upper whorls more compact, forming loose heads,
3(—4) times furcate, primary rays up to 1 em long; secondary rays
5—7 which are usually all again furcate into (4—)5(—6) tertiary rays,
of which somctimes some give rise to 4 quaternary rays, exceeding the
tertiary rays in length; young fertile whorls enveloped in muecus or
mucus not present at all. Dactyls 4—5, of equal length, very uniform,
two-celled, basal cell very large, 500—800 n long, 95—120 p wide, cylin-
drical with a rounded distal end, ultimate cell usually conical, some-
times awl-shaped, 40—80 p long, 30—40 p wide at base. &' and @
gametangia at the same free nodes, but, since the antheridia are carlicr
rpe, the oogonia are frequently seen alone; usually lacking at the
first node. Antheridia solitary, strictly terminal on a basal node-cell,
Sometimes hardly visible, sometimes 60 x high, 200—300 » in diam.
Oogonia solitary, on a basal node-cell, which is less high than the
antheridial one, viz. e. 45 p, 375—465 u long (incl. coronula), 320—355 u
wide; spiral-cells showing 7—8 convolutions; coronule small, 30—55 pn
high, 45—60 p wide at base, individual ececlls convergent, persistent;
Oospores golden to dark chestnut-brown, 290—350 p long, 235—270 p
wide, with 6—7 ridges; outer membrane thin, light-brown, translucent,
tubereulate with little, more or less closcly set warts, on a dotted or
granulate hackground, or being somewhat spongy.

Remarks. Nitelle pseudoflabellata very much resembles N. mu-
Cronata, but there are some characters by which it can he recognized
at onee: 1. the dactyls are always two-cclled and of equal length;
2 the number of -rays at the sccond and ultimate furcations is 4 or
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more; 3. the primary ray is elongated and as long as, or longer than
half the length of the entire branchlet; 4. the dactyls are always
longer than the secondary and tertiary rays.

AcHARKAR & Kunpu (1937, p. 7) regard the absence of gametangia
in the first furcations of the branchlets as another characteristic for
N. pseudoflabellate. In the type, however, I noticed gametangia at the
first furcation. '

As is pointed out under N. flagelliformis that species and N. pseudo-
flabellata were formerly confounded (ef. Braun & NorpsrtEDT, 1882,
p. 54). Some specimens, which unmistakebly belong to N. pseudoflabel-
lata being monoecious, may therefore bear on the label the name of
flagelliformis written by BrauN,

It may not be superfluous, I think, to give a review of the
history of N. pseudoflabellata. The name pseudoflabellata was published
by Braun in 1866 (p. 143) concerning a plant collected near Loemar
in 'W. Borneo; a deseription, however, was only published in the
"Fragmente* of 1882 (p. 54). Here, BRAUN mentions gymnocephalous
plants from four localities and moreover the Loemar plant as belong-
ing to a newly created variety mutila.

In the meantime NorpsTepr desceribed two plants from New Zea-
land (1880, p. 16) which he named N. pseudoflabellata forma mucosa
on account of the fertile whorls being enveloped in mucus. Aeccording
to the International Botanical Rules one of these plants is now the type
of N. pseudoflabellata and not the gymnoeephalous plant from Loemar.

In an article on the Charophyta of Ceylon, Groves (1922, p. 100),
gave NoOrDSTEDT'S form mucose specific rank under the name of
N. mucosa, though it is obvious from the above cited notes that this
name is invalid.

In completing this review I must still add, that NorostEDT disting-
uishes in 1889 (p. 24) a new form, australiene, on account of a
deviating decoration of the oospore membrane, and T. F. Aurex (1898,
p. 77) distinguished two more new varieties hoth occurring in Japan,
one with the fertile heads enveloped in muecus, i.e. imperialis and one
without such a mucous ecloud, i.e. ramuscula.

Surveying the whole it is in full agreement with the International
Botanical Rules that the plants with the fertile whorls enveloped in
mucus must bear the name pseudoflabellate, if they are to be con-
sidered a separate species at all. However, I cannot share this opinion
as the specifiec importance of the features: mucus or no mucus, is a
too insignifieant one, and that of the decoration of the oospore mem-
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brane likewise. I therefore unite the glococephalous plants into the
variety mucose, and the gymnocephalous ones into another variety, for
which the name mutila is the correct one, as there is no essential
difference between the plant from Loemar and the other specimens
cited in the ”Fragmente- (cf. below under the var. mutila).

Ecology. Cf. under the varieties.

Distribution. Between 35°N. and 44° S, oceurring in Japan,
China, India (incl. Ceylon), Indo-China, Malaysia, various parts of
Australia, New Caledonia and New Zealand.

var. « mucosa (NorpstEDT) Batmry, Compreh. Cat. Queensl. Pl,
1909, p. 678 ) — Nitella pseudoflabellata A. Br. f. mucosa NoRD-
STEDT in Act. Univ. Lund. 16, 1880, p. 16; BraAUN & NoRDSTEDT in Abh.
Kion, Akad. Wiss. Berlin, 1882, pp. 12, 56; T. F. ALLeN, Charac. America
1, 1888, p. 46 (nom. tant.); NorpstEDT in Act. Univ. Lund. 25, 1889,
pp. 10, 11, 25: id. in Proe. Roy. Soc. Viet.. N. S., 31, 1918, p. 3 (nom.
tant.) — Nitells pseudoflabellata A. Br. ex RmLEY in Journ. Straits
Branch R. A. Soc. 80, 1919, p. 163 — Nitells mucosa (NORDSTEDT)
J. Groves in Journ. Linn. Soc., Bot., 46, 1922, p. 100; J. GrovEs in Journ.
Linn. Soe., Bot., 46, 1924, pp. 361, 366; Groves & ALLEN in Proc. Roy.
Soe. Queensl. 46, 1935, pp. 41, 44. — % Nitella pseudoflabellata A. Br.
var. imperialis T. F. ALLEN in Bull. Torr. Bot. CL 25, 1898, p. 78.

Illustrations. Norpstepr in Act. Univ. Lund. 25, 1889, f. 12;
T. F. Auten, Contrib. to Japan. Charaec. 1898, unnumbered pl. (var.
imperialis) ; the pres. paper, f. Ta.

Plants having the fertile whorls enveloped in mucus. Oufer mem-
brane tuberculate with small closely set warts of ¢. 2 p height, in more
or less distinet rows which are perpendicular to the ridges; if scen from

above and at low magnifications it looks granulate.

Maray PENINSULA: Malaceca, Kuala Lumpur, in a pond, 23 II 1919,
Burkmi, St. of Selangor 4427 (8i); ibid., Galang, in ditehes, 1899, RmLEY 10827
(K, 8i); Singapore, Singapore, Cluny lake, I 1923, HorrruM s.n, (no 10016%)
(8i); ibid., Gardens lake, VI 1937, PEstava sa. (L).

SumaTrA: Atjeh & Depend., Perapat, in a quiet bight of Lake Toba,
rooting at a depth of e. 2 m, 906 m alt., 27 V 1923, Lorzine 10115 (Bz).

Java: Pekalongan, Tegalpandjang, G. Djaja, 2041 m alt., in a puddle,
18 ¥V 1931, vax STEENIS 4962b (Bz); Priangan, G. Papandajan, V 1931, vAN
STEENIS 49622 (Bz).

Remarks.. Both characteristics of this variety are more or less

dubious: the presence of mucus can only he stated with ecertainty

') BAILEY writog- Ymuscosa‘‘ instead of mucosa.
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in young, fresh plants or when they are preserved in fluid, and the
opinions concerning the decoration of the membrane differ more or
less. NorpstEDT writes (1889, p. 10) that the membrane is closely set
with prickles of 2—6 u length and refers to the membrane of N. capitata
where the warts are hyaline and only visible from the side. When
seen from above the membrane of var. mucosa seems to be granulate.
Now Groves described in his Ceylon plants (1922, p. 100) the outer
coloured membrane as granulate. According to Groves & ALLEN (1935,
p. 45) the membrane was drawn by BurLLock WEBSTER, who depiets the
type as tuberculate with a tendency to form lines.

The gloeocephalous var. imperialis of T. F. ALLex (1898, p. 78)
has the membrane covered with a close felt of fine hairs.

In agreement with the foregoing, the opinions differ about the
membrane of var. mutile. NorpsreEpT (1889, p. 10) quoted the membrane
as somewhat spongy,-but in the same publication (p. 24) this author
distinguishes a form austreliana having a somewhat spongy membrane,
but closely set with little prickles of e. 1.5—3 p length. G. O. AuLEn (1937,
p. 155) remarks about the spongy membrane that this is no doubt a
case of felting which obscures the true decoration. Groves in his study
on the Ceylon plants (1922, p. 99) deseribes the membrane as im-
perfectly reticulate with about 6 large meshes between the ridges.
In Groves & ALLEN (1935, p. 45) the membrane is cited as being
granulate. T. F. AiLexy distinguishes in his gymnocephalous var.
ramuscule (1898, p. 79) two forms, one with the membrane marked
by faint granules in very low relief, the tops of the ridges being
dotted with more prominent granules irrcgularly disposed, almost as
if toothed, and another form distinguished as f. testa-glabra with the
coloured memhrane perfectly smooth.

In this connection I studied the ”NorpsTEDpT-markings® of the two
varicties, and I must state that in both varieties a granulate membrane
may occur. Fig. Te of this paper shows the membrane of the Java speeimen
of herb. vay peEn Bosch, but it is not different from those of the
speeimens of Malay Peninsula, RibLEy 10827 and Hovuttum 100167, which
helong to var. mucosa. The type specimen of var. mutile (Loemar) is
represented by figs. Tb and ¢, which show small, more or less scattered
tubereles of e. 1 height on a granulate or dotted background. In the
specimens from Amhoina and Chittagong (Bengal) the tubereles have
the shape of press-buttons (ef. £. 7d). ' '

As the type of var. mucosa was not at my disposal, I studied the
specimens from Malay Peninsula determined by Groves as N. mucosa.
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As alrcady stated these specimens have a granulate membrane. Fig. Ta
depiets the outer membrane of the Java specimen collected by vaw
SteENIS (4962a), it shows closcly set warts of c. 2 u length which are
perpendicular to the ridges.

Ecology. In lakes, crecks and pools, immediately below the sur-
face of the water. Ripe oospores are found from January to May.

.Distribution. Between 45° N. and 44° S.; Asm, Malay-

sia: Malay Peninsula, Sumatra, Java. Moreover in lit.: 2Japan, T.
F. AuLen (1898, p. 78); Ceylon, Groves (1922, p. 100) — AUSTRALIA,
Queensland, Bawey (1909, p. 678), Groves & ALLex (1937, p. 44);
Victoria, Norbsrepr (1918, p. 3); New Zealand, NORDSTEDT
(1880, p. 16; 1889, p. 25).

var, mutlla, A, Braux in Abh.. Kon. Akad. Wiss. Berlin, 1882,
P. 56 — Nitella pseudoflabellata A. Br. ap. NorpstepT in Act. Univ.
Lund. 16, 1880, p. '6; Braux in voN MarTens, Die Preuss. Exped. n.
O.-Asien, Bot. Th., 1866, p. 143 (nom. tant.); id. in Abh. Kén. Akad.
Wiss. Berlin, 1882, pp. 12, 54; T. F. ALLEN, Charac. America 1, 1888,
p. 45 (nom. tant.); NorpSTEDPT in Act. Univ. Lund. 25, 1889, p. 10;
DE WiLbEMAN, Prodr. Fl. Alg. Ind. Néerl, 1897, p. 381; id.,, Suppl. e.
Tabl. Stat., 1898, p. 98; T. F. ALLen in Bull. Torr. Bot. Cl 25, 1898,
P. 77; pE WiLpEMAN, Alg. Fl. Buitenz., 1900, p. 377; NorpsSTEDT in
Proe. Roy. Soe. Victoria, N. S., 31, 1918, p. 3 (nom. tant.); J. GROVES in
Journ. Linn. Soe., Bot., 46, 1922, p. 98; id., id., 1924, pp. 361, 366;
Miwgura in Hedwigia 70, 1930, p. 212; FiuArszky in Arch. Hydrobiol,
1934, Suppl. Bd. 12, Trop. Binnengew., Bd. 4, p. 713; GROVES & ALLEN
in Proc. Roy. Soc. Queensl.,, 46, 1935, pp. 41, 44; AGHARKAR & KuNpu
in Journ. Dep. Sci; N.S. 1, 1937, pp. 3, 6 — ? Nitella pseudoflabellata
A. Br. ap. NorpstEpr f. australiona NorpsTEDT in Act. Univ. Lund. 25,
1889, p. 24 — 9 Nitella pseudoflabellata A. Br. ap. NorpsT. var.
ramuscule T. F. ALLEN in Bull. Torr. Bot. Cl. 25, 1898, p. 78 —
Nitella pseudoflabellata A. Br. ap. NorosT. var. remuscule T. F. ALLEN
f. testa-glabra T. F. ALLEN in Bull, Torr. Bot. CL 25, 1898, p. 79 —
Nitellg sp. nov.? G. voN MAarTENS in Proe. Asiat. Soe. Bengal, 1870,
p. 183. .
Illustrations. T.F. ALLEx, Contrib. to Japan. Charae., 1898,
two unnumbered pl. (var. remuscule); AcHARKAR & Kuxpu in Journ.
Dep. Sci,, N. S., 1, 1937, pl. 3, figs. 1—5; the pres. paper, figs. Tb—e.

Plants having the fertile whorls not surrounded by mucus. Qospore
Membrane showing seattered tubercles of e. 1 height on a dotted or
8ranulate hackground.
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Inpra: Ceylon,, Taprobane, along the road between Kadenama and
Kandyducentem, 24 I 1862, Prussian Exped. to E.Asia, WicHURA 2700 (B);
E.-Bengal, Chittagong, no date, HooXER & TioMsON s.n. (B).

INDO-CHINA: Tonkin, rapid in the river between Loch-Ouan and Ououbi,
2 XI 1885, Baransa 17 (K). ’

Maray PENINSULA: Pahang, Telok Sisik, Kuantan, in a pool of brown
peaty water, 4 XII 1924, BUrRkKILL, Singaporc field no 17347 (Si).

SuMaTrA: - Tapanoeli, in rice-fields in the vicinity of ILake. Toba,
1100 m alt.,, XII, no year and collector’s name (probably JuncuunwN) (L); ibid.,
in a large pool on the moor of Hoctagindjang, south of Lake Toba, 1500 m
alt., 3 IV 1929, German Limnol. Sunda Exped. TH1 and TH13 (Bu-Mus), badly
preserved, therefore identification not certain.

Java:- Batavia, Batavia, no date, JUNGHUIIN sm. (B); id., near Batavia
and Anjol, at the border of a swamp, III, no yecar, JUNGHUIIN s.n. (L); Pasar-
minggoe, X 1930, Geneesk. Dienst v. Malaria Bestrijd. sn. (Bz); Priangan,
in a ditch along the road to G. Megamendoeng, 1350 m alt.,, no date, Kurz 123
(B, K); ibid.,, W.-Priangan, Sitoe Goenoeng, e. 1000 m alt., in the lake, 19 XI
1933, vAN STEENIS 5683 (Bz); ibid, Telaga Patengan, in the lake, no date,
JUNGIIUHN 8.n., herb. VAN DEN Boscn (B, L).

BOrRNBO: W. Division, Loecmar, between Montrado and Sambas, 30 III
1863, E. voN MARTENS s.n. (B), type of N. pscudoflabellata var. mutila.

AMBOINA: Amboina, in the lake of the Government’s garden, 1828,
ZIPPELIUS s.n. (L),V mixed with Chare corallina.

New GuiNeA: Papua, at base of the Rouna falls, in a pool on exposed
rock under continual spray, 270 m. alt, 27 V 1935, Carz 12380 (B, L).

Remarks. The only peculiarity of variety mufila is the absence
of mucus surrounding the fertile whorls. Braun established this variety
on account of its being not more than twice furcate. After my having
studied the type I stated that many of the branchlets are three and
even four times divided. Therefore, these plants are quite identic with
those from Java, China and Bengal cited in the ”Fragmente“ (1882
pp. 54—56). It is much variable in habit.

The decoration of the oospore membrane is ‘diseussed under var.
mucosa.

Ecology. In lakes, rivers, pools, rice-fields, swamps, and ditches,
usually not together with other Charophyta; only Chara corallina and
C. Brounit were found growing together with it. The label of the
specimen from the Toba lake has, in addition, the following notes: temp.
of surface 27°.56C., pH 5.5, conductivity 0.06.10-*. Specimens with
ripe oospores are found from October to June. It probhably prefers
mountainous areas. »

Distribution. Between 35° N. and 38° S.; Asis, India;
Indo-China; Malaysia: Malay Peninsula, Sumatra, Java,
Borneo, Amboina, New Guinea. Moreover in lit.: China, Braun &
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Norostepr (1882, p. 55); Japan, T. F. Avcen (1898, p. 79, var.
ramuscula), MiguLa (1930, p. 212) ° — AwsTtrRALIA, Queensland,
NorpsTeEpT (1889, p. 24, f. australiane), Bawey (1909, p. 6); Groves
& Avien (1937, p. 44); Vietoria, Norostepr (1918, p. 3).

12. Nitella moniliformis Zangv., nov. spee.

Illustrations. The pres. paper, figs. 2a—c.

Planta monoica, gracilis, humilis, moniliformis, brunneo-viridis, ad
15 em alta. Caulis tenuis, 150—300 p in diam. Infernodie quam ramuli
1—2-plo longiora. Verticillorum ramuli steriles fertilibus similes, capita
formantes, ¢. 0.7 em diam., plerumque 4-, interdum 3. ad 5-furcati,
0.5 em longi; radii primarii 6—7, longitudine 14 totius ramuli; radii
secundarii 5—6; radii tertiarii 5—6; radii quaternarii 4—5; radii
quintarii (daetyli) 3—5. Daclyli plerumque 3—5, plus minusve
acquales, bicellulati, cellula inferior 250—530 u longa, 35—55 x lata,
eylindrica, apice rotundata, cecllula superior acuminata, 35—T70 g
longa, basi 8—17 p lata. & et @ gametangia ad omnes furcationes
posita, haud mueco circumfusa. Antheridie solitaria, terminalia, ¢. 180 u
diam. OQOogonia 1—3 aggregata, ad mnodos liberos posita, 240—270 p
longa (coronula’ inclusa), 204—235 p lata, striis (5—)6; coronula per-
sistens, connivens, 50—60 x alta, basi 656—90 p lata; oosporae aurco-
brunneae, 180—225 p longae, 155—195 p latae, striis (4—)5; oosporae
membrana tuberculata.

Plant monoecious, graceful, delicate, remarkably moniliform, up to
15 em high, brownish green, not at all inerusted, in a dried state
extremely felty. Stem very slender, 150—250 p in diam. Infernodes
1—2 times as long as the branchlets. Sterile and fertile branchlets
similar, forming roundish dense heads of e. 0.7 em diam., 6—7 in a
whorl, e. 0.5 em long, frequently four, sometimes three to five times
fureate; primary rays half as long as the entire branchlet; scecondary
rays 5—6, which are frequently all forked into 5—6 tertiary rays;
these are all again divided into 4—5 quaternary rays, of which one
or two have a fourth furcation with 3—5 uniform quinary rays.
Dactyls 3—5, always two-celled, rigid, basal cell 250—530 p long, 35—
55 u wide, cylindrical, rounded at the apex, upper cell conical, some-
what curved, 85—70 u long, 8—17 p wide at base. & and @ gametangia
Sessile, at all free nodes of the branchlets, not enveloped in a mucous
cloud. Antheridia solitary, terminal, e¢. 180 p in diam., earlier ripe
than oogonia. Qogonia 1—3 together, when young globular, 240—270 p
long (inel.” coronula), 204—235 u wide; spiral-cells showing (5—)6
tonvolutions; coronule persistent, 50—60 p high, 656—90 p wide at
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base, individual ecells strongly connivent; ocospores bright golden-brown,
180—225 p long, 155—195 p wide, with (4—)5 ridges; outer membrane
tuberculate, the bases of the rather large tubercles being joined by

means of small threads. .

Java: W, Priangan, Tjitibo, Tjidadap, 1000 m alt., abundant in rice-
fields and swamps, 21 II 1917, BAKIIUIZEN VAN DEN BRINK 2586 (Bz), type.

Remarks. This small, graceful, and when dried, felty species,
is at once recognized by its moniliformous habit. Its most striking
features are the aggregated oogonia and the tuberculate oospore mem-
brane, which were not yet known from any monoecious species of the
strietly bicellulate macrodactylous group. N. moniliformis resembles
somewhat N. batrachosperma and small forms of N. tenuissima (var, bys-
soides), but differs from both in the above cited characters, and, more-
over, in the higher degree of furcation of the branchlets and in the
fertile first node respectively. ,

Ecology. ”Below the surface of the water, in “rice-fields*
and ”swamps®, are notes given on the herbarium label. Ripe oospores
are found in February. :

Distribution. On 7°S.; Asia, Malaysia: Java.

13. Nitella batrachosperma ) (REeicuENBAcH) A, BrAUN in N, Denkschr.
Schweiz. Ges. Naturw. 10, 1849, p. 10 (nom. tent.); id. in CouN’s Krypt. FL
Schles., 1876, p. 400; BrRAUN' & NORDSTEDT in Abh. K&n. Akad. Wiss. Berlin, 1882,
pp. 12, 66; J. GrOVES in Journ. Linn. Soc., Bot., 46, 1924, pp. 362, 367; G. O. ALLEN
in Journ. Bombay Nat, Hist. Soe. 30, 1925, p. 597; id. in Journ, Ind. Bot.
Soc. 7, 1928, p. 58, text-fig. 6; PaL in Journ. Burma Res. Soe. 18, 1929, p. 113
(noin. tant.); id. in Journ, Linn.*Soe., Bot., 49, 1932, pp. 64, 71. — Chara
batrachosperma REICHENBACH, Iconogr. Bot. 8, 1830, pl. 794; id., Fl. Germ. exsice.,
1830, p. 148 — Nitella confervacea A. BRrRAUN, Consp. syst. Charae. curop., 1867,
p. 2; BraunN & NORDSTEDT in Abh. Kén. Akad. Wiss, Berlin, 1882, pp. 12, 64;
Hy in Bull. Soe. bot. France 52, 1905, p. 94.

Plant monoecious, extremely small and delicate, ¢. 5 em high, Internodes
1—4 times the length of the branchlets. Sterile and fertile branchlets similar,
8 in a whorl, twice, occasionally thrice furcate; secondary rays 4—86. Dactyls
3—7, uniformly two-celled, frequently more than half the length of the entire
branchlet. g and Q gumetangia at the first and occasionally at the sccond
branchlet-node, sometimes enveloped in mucus, solitary. Antheridie 175—200 pu
in diam. Oospores dull yellow-brown, 225—300 = long, with 6—8 ridges, Membrane
at first finely granulate, subsoquently reticulate.

Remarks. Different from the closely allied Nitella gracilis and N. tenuissima

") The literature here mentioned concerns only the area under discussion;
an extensive list of publications, illustrations and synonyms (not seen by the
author) is to be found in MrcurLa (1897, pp. 182, 184) and in GrROVES & BULLOCK
‘WEBSTER (1920, p. 124). -
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by the uniformly two-celled dactyls, and from N. moniliformis and N. pseudo-
flabellata by the less fureate branchlets. 'No Malaysian specimens examined.

Ecology. Occurring in shallow pools on very fine mud and on deecaying
filamentous algae.

Distribution. Between 43°N. and 30°S.; EuroPE — AsIA, India:
Gangetic Plain, Groves (1924, p. 367), G. O.. ALLEN (1925, p. 597); Burma, Pay
(1932, p. 71); Japan — N. AMERICA ~— AUSTRALIA.

14. Nitella dictyosperma H. & J. Groves in Journ. Linn. Soe., Bot., 33,
1898, p. 324, pl. 19; id. in UrsaN, Symb. Antill. 7, 1911, pp. 30, 353; PAL in
Journ. Linn, Soc., Bot., 49, 1932, pp. 64, T74.

Plant monoecious, slender. Internodes somewhat exceeding the branchlets in
length. Branchlets 6 in a whorl; sterile branchlets twice furcate, secondary rays 3;
fertile branchlets 2—3 times furcate, seccondary rays 3—+. Dectyls 3, usually
one of them abbreviated; two-celled. ~ and Q gametangia together at the
second and third branchlet-nodes, solitary, not enveloped in mucus. Antheridia
270—300 p in diam. Oospores brown, c¢. 280 » long, with 6 ridges. Membrane
reticulate.

Remarks. Akin to Nitells oligospira, but different in having all dactyls
clongated except occasionally ome. No specimens examined.

Ecology. In ponds and canals,

Distribution, Between 17° N. and 15°N.; Asia, India: Burma
AMERICA, C. Am.: Antigua, Guadeloupe. )

15. Nitella flagellifera GroveEs & ALLEN in Journ. Bot. 65, 1927, p. 337;
G. 0. ALLEN in Journ. Ind. Bot, Soc. 7, 1928, p. 59, pL 4. .

Plant monoecious, medium-sized, Internodes not much longer than the
branchlets. Sterile and fertile branchlets similar, 6 in a whorl, thrice fureate,
Up to 8 em long; secondary rays 6. At the first two branchlet-nodes an accessory
fertile branchlet is produced. Dactyls 3—4, two-celled. d' and Q gametangia
‘Ogether at the second and third branchlet-nodes, not at the first one or at
_the base of the whorls, solitary, not enveloped in mucus. Antheridia e. 250 ”
! diam, Qospores dull orange-yellow, e. 325 p long, with 7 ridges. AMembrane
imperfectly reticulate.

Remarks The outstanding feature of this species is the production of
& separate little fertile branchlet at the first and second branchlet-node of the
Stem-whorls. No specimens examined. .

Ecology. In a pond, in the carly cold season.

Distribution. 30°N.; Asia, India: Gangetic Plain.

16. Nitella patula Groves & ALLEN in Journ. Bot. 65, 1927, p. 338;
G. 0. Aruren in Journ. Ind, Bot. Soc. 7, 1928, p. 59.

Plant monoecious, rather large. Sterile and fertile Lranchlets similar, 6 in
% whorl, 3—4 times furcate; sccondary rays 6—7. Dactyls 2—3, two-cclled.
d and Q@ gametangia together at the sccond and third branchlet-nodes, solitary,
not enveloped in mucus. Antheridia e. 275 u in diam. OQospores light-brown,
375, long, with 7 ridges. AMembrane finely and regularly granulate.

. Remarks. Distinguishable from the closcly allied Nitella furcata by having
“(fl"fary oogonia and a larger number of furcations, and from N. oligospira by
"Ving a granulate oospore membrane. No speeimens examined.
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Ecology. In the open middle portion of a small pond surrounded by
dense masses of rushes, and drying up rapidly between the rainy and cold seasons.

Distribution. 30°N.; Asia, India: Gangetic Plain,

17.. Nitella leptodactyla J. Groves in Journ. Linn. Soe., Bot., 46, 1922,
p. 99, pl. 6; id. in Journ. Linn. Soc., Bot., 48, 1928, p. 132 (var. megaspora);
G. 0. ALLEN in Journ, Ind. Bot. Soc. 7, 1928, p. 57; ZANEVELD in Blumea 3, 1939,
p- 381 (var. megaspora).

Plant monoceious, slender, up to 30 em high., Internodes 2—35 times the
length of thc branchlets. Sterile and fertile branchlets similar, 6—7 in a whorl,
2—4 times furcate; sccondary rays 7. Dactyls 3—35, two-celled: 07' and Q
gametangia together at the second and third branchlet-nodes, sometimes enveloped
in mucus, solitary. Antheridic e. 225 , in diam. Oospores red-brownish black,
e. 228 , long, with 7—8 ridges. Membrane granulate.

Remarks. Characterized by the sterile first node, the granulate oospore
membrane and the number of secondary rays, and thercby distinguishable from
N. pseudoflabellata and its near allies. The var, megaspora was collected in
Madagascar only and has oospores of 275—400 p length., No specimens examined.

Ecology. In a pond, in November.

Distribution. Between 30°N. and 20°8.; AsA, India: Gangetic
Plain; Ceylon — AFrica, Madagasear. :

18. Nitella Wattii J. Groves in Journ. Linn, Soec., Bot., 46, 1924, p. 361,
pl. 36. '

Plant monoecious, slender, e. 20 em high., Internodes 1-—3 times the length
of the branchlets. Sterile and fertile branchlets similar, 6—7 in a whorl, 3—4 times
furcate; secondary rays 6—7. Dactyls 5—6, uniformly two-celled. ' and Q
gametangia together at the second and third branchlet-nodes, solitary, enveloped
in mucus. Antheridia c. 225 p in diam. Qospores clestnut-brown, e. 200—223 p
long, with 7—8 ridges. Membrane with vermiformous decoration.

Remarks. The outstanding features of this species are the unequal length
of the branchlets in the same whorl, and the much abhreviated penultimate rays,
surpassed by the clusters of dactyls. No speecimens examined. ‘

Ecology. Unknown.

Distribution. On e. 25°N.; Asia, India: Gangctic Plain,

19. Nitella oligospira A. Braun in Monatsber. Kon. Akad. Wiss.
Berlin, 1858, p. 357; id. in ZrLrkr in Journ. Roy. As. Soe. Bengal, 2,
1873, p. 193; id. in Abh. Kén. Akad. Wiss. Berlin, 1882, pp. 13, 67;
T. F. Avren, Charac. America 1, 1888, p. 47 (nom. tant.); NORDSTEDT
in Hedwigia 27, 1888, p. 194; id. in Act. Univ. Lund. 25, 1889, p. 11;
id. in Proe. Roy. Soc. Viet., N. S, 31, 1918, p. 3 (nom. tant.); J. GROVES
in Journ. Linn. Soec., Bot., 46, 1922, p. 100; id. in Journ. Linn. Soc.,
Bot., 46, 1924, pp. 362, 368; PaL in Journ. Burma Res. Soe. 18, 1929,
p. 113 (nom. tant.); MicuLA in Hedwigia 70, 1930, p. 213; Dixrr in
Journ. Ind. Bot. Soec., 10, 1931, p. 205; AcHarkarR & Kunpu in Journ.
Dep. Sei, N.S., 1, 1937, pp. 3, 7T — Nitelld oligospira f. australiana,
f. genuina, var. australiensis; Nitella javanica; cf. formae.
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Illustrations.. Brauxn & NorpstepT in Abh. Ké6n. Akad. Wiss.
Berlin, 1882, pl. 2, figs. 50—52; Aguarkar & Kuxpu in Journ. Dep.
Sci., N. 8. 1, 1937, pl. 3, figs. 15—18

Plant monoecious, greyish to bright-green, lax, ¢. 25 em high. Stem
rather slender to moderately stout, 320—380 p in diam. Internodes
0.5—3 times the length of the branchlets. Sterile branchlels 6—7 in
a whorl, e. 1.5 em long, rigid, spreading, (2—)3(—4) times furcate;
primary rays 1/,—'/, as long as the entire branchlet; secondary rays
4—5; tertiary rays 2—3 of which 1—2 are again forked with 1—3
quaternary rays. Fertile branchlets 5—T7 in a whorl, tufted, 2.5—3 cm
long, 4(—5) times fureate; primary rays */, the length of the branch-
let; secondary rays 5—7; tertiary rays 3—4, most of them again
furcate into 2—3 quaternary rays; sometimes 1—2 of these give rise
to 1—2 quinary rays. Daclyls 1—3, two-celled, varying in length, some
are very short, others very long, lower cell cylindrical, 45 p wide,
extremely variable in length, rounded or truncate at apex; ultimate
cell conical, 55—130 p long, 25—40 p. wide at base, acuminate. & and Q
gametangia sessile, at all and the same free nodes, the ultimate one
sometimes excepted, viz. when all dactyls are abbreviated; not enveloped
in a mucous ecloud, solitary. Antheridia, terminal, 208—310 i in diam.
Oogonie lateral, 384—560 u long (inel. coronula), 365—460 x wide;
sptral-cells showing 7T—8 convolutions; coronula 30—40 p high, 27—38
wide at base, persistent, the cells of both rows equal in length;
oospores light-brown, 260—400 u long, 215—365 p wide, with 6—7 broad
ridges; membrane reticulate.

Remarks. Nitella oligospira is a rather variable species es-
becially with regard to the length of the dactyls, the furcation of the
branchlets, and the size of the ripe oospores. Formerly BrAUN eombined
this and the nearly related specics (ef. our key) under the name of
Nitelly polyglochin sens. lat. (1882, p. 13). The special features of
N. oligospira are the solitary oogonia, the short, persistent coronula
(the upper row of eclls as high as the lower one), and the daetyls
having proportionally few short cells. The ultimate node is not always
Sterile, as is mentioned by Groves (1924, p. 362) in his key for the
Indian Charophyta. In studying the types of the forms distinguished
by Braun, it became obvious that this author used to classify a plant
under this species, in all those cases, in which abbreviated daectyls,
however few, were extant. :

As will be seen below, I share Braun’s opinion in distinguishing
the forms javanica and indica although transitional speeimens oeccur,
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c. g. the Javanese plant from Madjapahit. The-form australiane of
NorpstEDT has probably to be united with f. indice, and f. genuina
of Norpsrepr (which name was only published in the key of NorpsrEDT
in the "Fragmente“ — 1882, p. 13 — and in T. F. AuLeN’s trans-
lation thereof — 1888, p. 47 —) with f. jevanice, but not having seen
the types I should prefer to reserve judgement. The variety Wrightii,
also distinguished by BRrAUN, is not mentioned in NorbpsTEDPT’s key and
from the dcseriptions it seems to oceupy an intermediate position
between f. indica, with which the size of the oospores agree, and
f. jovanice, with which it has in common the number of branchlet-
furcations and the diameter of the stem. '

Ecology. In small rivers, ereeks, and holes in a small stream.
Somewhat mountainous arcas are preferrcd. -

Pan (1932, p..51) gives for the seasonal distribution in Burma the
months November to March, in which period ripe oospores may be
found. In Salsette (Bombay), according to Dixrr (1931, p. 205), ripe
oospores are present from August to March. In Malaysia mature
oospores were collected in July (ef. f. javenica), and immature ones
in February and August (cf. f. indica).

Distribution. Between 35°N.. and 28°8S.; Asm, India:
India Deserta, Bengal,” Ceylon; Pegu; Nicobar Islands;
Malaysia: Malay Peninsula, Java, New Guinea, cf. forms. More-
over in lit.: Japan, MicuLa (1930, p. 213); ?China: Hongkong, ex
Groves (1911, p. 36); India: Assam, Groves (1924, p. 368); Burma,
Pau (1932, p. 75) ~— America, N. Am.: Texas, BRAuUN & NORDSTEDT
(1882, p. 70, var. Wrightit); % Georgia, ex Groves (1911, p. 36);
C. Am.: Cuba, Groves (1911, p. 36); Porto Rico, NorpsTEDT (1888,
p. 194; 1889, p. 11), Groves (1911, p. 36); S. Am.: Venezuela;
Caracas, cf. f. indica, Braunx (1858, p. 351); Brazil, ef. f. indica —
Arrica, Comoro Islands, Braux & Norpstepr (1882, p. 68, f.
genuwing) — AUSTRALIA, Queensland, ef. f. indica.

f. 1. javanica A. Braun in Abh. Koén. Akad. Wiss. Berlin, 1882,
pp. 13, 68; T. F. AuLEN, Charac. America 1, 1888, p. 47 (nom. tant.);
NorpstepT in Act.” Univ. Lund. 25, 1889, p. 11; pE WiLpemaAN, Prodr.
Flor. Alg. Ind. Néerland., 1897, p. 31; id., Suppl. et Tabl. Stat., 1899,
p. 98; id, Alg. Flor. Buitenzorg, 1900, p. 375 — % Nitella oligospira
A. Br. f. genuina NorosTEDT in Abh. Kon. Akad. Wiss. Berlin, 1882,
p. 13 (nom. tant.); T. F. AuLEn, Charac. America 1, 1880, p. 47 (nom.
tant.) — Nitella javanica Hasskawrr in herb. (B, Bz).

Illustrations. Braun & Norosrtepr in Abh, Kon. Akad. Wiss.
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Berlin, 1882, pl. 5, figs. 133—134; NorpstepT in Aect. Univ. Lund. 25,
1889, f. 30, £. 31 (f. genwina); pE WILDEMAN, Aig. Flor. Buitenzorg,
1900, f. 140.

~ Plants rather slender. Stem up to e. 500 in diam. Branchlets

2—3 times furcate. Oospores (290—)330—350 p long.
Ixpia: Bengal, without exact loeality and date, com. 1869, Kurz 1930 (B).
‘Java: Priangan, Geger Bentang, at the basec of G. Gedeh, 1350 m alt.,
VIL 1855, HASSKARL s.n. (B), type, in (Bz) is probably a duplicate from the
type, as it has a note by HaSSKARL: "Nitella javanica HSSXL an Ch. polyclados
Do, 3¢

Remarks. In his type deseription BrRAUN states that the branch-
lets are only twice furcate, This is not quite correct as there are also
thrice furcate ones. Braun gives 120—140 p as the size for the diam.
of the antheridia, but these were probably not fully ripe, rlpe anther-
idia having a diam. of e. 260 p.

The f. jevanica is distinguished from £. indice in having smaller
oogonia and fewer furcate branchlets, and from £. genuina only in
having larger oogonia, rcason why this form most probably is to be
regarded a synonym. The size of the oospores varies from 290—350 o

Distribution. Between 25° N. and 13°8.; Asia, India:
Bengal; Malaysia: Java. Moreover in lit.: Ceylon, BRA[&N & Norb-
STEDT (1882, p. 69).

. 2. indica A. Braux in Abh. Kon. Akad Wiss. Berlin, 1882,
pPp. 13, 69; T. F. AureN, Charac. America 1, 1888, p. 47 (nom. tant.);
Norpstepr in Hedwigia 27, 1888, p. 183; Gurwinskr & NORDSTEDT in
Bull. Int. Aec. Seci. Cracovie, Cl. Math. Nat., 1902, p. 578 — ? Nitella
oligospira A. Br. f. australiana NorpsteEpr in Aect. Univ. Lund. 25,
1889, p. 26; Groves & ALLEN in Proc. Roy. Soc. Queensl, 46, 1935,
Pp. 40, 47 — N. oligospira A Br. var. australiensis Bawey, Compreh.

Catal. Queensl. PL, 1909, p. 678.

Illustratlons. Braux & Norbpstept in Abh., Kon. Akad. Wiss,
Berlin, 1882, pl. 5, figs. 135—136.

Plants moderately stout. Diam. of the stem up to 880 u: Branch-
lets 3—5 times furcate. Oospores 360—400 x long..

Ixpia: India Descerta, Lahore, no date, com. 1869, Kurz 2721 (B).

Marnay PENINSULA: Pegu, Kya Eng, 28 XII 1870, Kurz 3294 (B), type.

N1coBaR IsLaxDps: Island of Kamorta, in a little I‘lVCl‘ in a grassy plain,
IT 1875, Kurz 3918 (B), oospores immature, .

JAva: Batavia, in the river Tjiliwoeng (on the label is written:
TJalJum“), 29 VIII and 7 IX 1877, DE LA SAVINIERRE 674 (K), a sterile, robust

Specimen, badly | preserved; Kediri, Madjapahit, (on the label "Modjopait*),
Withoyut date, TEWSMANN s, (B, Bu-Mus, K). . : .
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NEW GUINEA: Papua, Kanosira, holes in a small stream in savannah woods,
¢. 150 m alt.,, 23 II 1935, Carr 11488 (B, L), sterile specimens.

Remarks. The plant of Madjapahit has the branchlets thrice
furcate,and the ripe oospores are 360—390 p long. NORDSTEDT gives
in his key their length in the form indica as 390—400 p. Thereforce
the plant of TEYsSMANN is a transition towards the smaller javanica.
In most of the other specimens the cospores are, if any, immature, but
on account of their habit and the number of furcations they are in-
serted here. The Carr specimen from New Guinea has a remarkably
bright green colour and is much fixed to the sheet.

Most probably NorpstEpT’s form austreliana and BALEY’Ss var.
australiensis (the same plant, but it is cited as a variety and the
name is differently written) belong to this form. Though the plant
has immature oospores, it has the usual number of furcations.

Distribution. Between 30°N. and 28°8.; Asis, India;
Nicobar Islands; Malaysia: Malay Peninsula, Java, New
Guinca. Morecover in lit.: India: Bengal, Groves (1924, p. 368);
AvusTtrALIA, Queensland, Norpstepr (1889, p. 26), Bamwey (1909,
p. 678), Groves & ALLEN (1935, p. 47).

20. Nitella burmamca Par in Journ, Linn. Soc., Bot., 49, 1932, pp. 65,
77, pl 12

Plant monoecious, up to 30 em high. Internodes 2—4 times the length of
the branchlets. Sterile branchlets large, 6—7 in a whorl, 2—3 times fureate;
secondary rays 3—d¢, Fertile branchlets short, 5—6 in a whorl, 4 times furecate;
secondary rays 6. Dactyls 2—3, two-cclled. . d and Q gametangia together at
all branchlet-nodes and at the base of the whorls, aggregated, not enveloped in
mucus. Adntheridia 350 p in diam. Oospores golden-brown, 300 . long, with 6 ridges.
Membrane not described.

Remarks. Closely allied to the ‘other brachydactylous speecies, but
characterized by the clustered oogonia and the fertile baﬁc of the whorls of
branchlets. No ‘specimens examined.

Ecology. In road-side ponds; ripe oospores were found not carlier than
November. v

Distribution. 16°30#N.; AsiA, India: Burma.

21. Nitella tumulosa ZaNEv., nov. spec.

Planta monoica, gracilis, cinereo-viridis, ad 25 em alta. Caulis
tenuis, usque ad 1000 u diam. Internodia !/,—3-plo longitudine ramulo-
rum. Verticillorum ramuli steriles fertilibus == similes, normaliter 6,
3—4-plo fureati; radii primarii elongati, tertia parte longitudinis totius
rami longi; radii secundarii normaliter 5—6; radii tertiarii 3—5; radii
quaternarii 2——4; radii quintarii 3—1. Dactyli 3—1, bicellulati, cellula
inferiore allantoidis, quam cellula superior leviter curvata conica per-
multo longior. Antheridia sessilia, terminalia, 230—3855 p. diam. Qogonia
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ad omnes nodos liberos posita, aggregata, 330—540 p longa (coronula
inclusa), 230—400 p lata, striis 6—8, latissimis; coronula 40—89 n alta,
hasi 50—102 p lata; oosporae luteo-brunneae, 245—400 i longae, 225—
320 u latae, striis 5—6; oosporae membrana tuberculata.

Plant monoecious, slender, of medium stature, up to 25 em high,
greyish green. Stem moderately stout, up to 1000 in diam. Inter-
nodes in the lower parts !/,—1, in the upper parts 1—3 times the
length of the branchlets. Sterile and fertile branchlets = similar, 6 in
a whorl, 1—2 e¢m long, 3—4 times furcate; primary rays !/, as long
as the entire branchlet; secondary "rays usually 5—6; tertiary rays
3—5; frequently all furcate into 2—4 quaternary rays; penultimate
rays normally longer than the secondary and tertiary ones and frequently
all forked into 3—1 quinary rays; all rays with exception of the ulti-
mate one elongate, long and narrow. Dactyls 3—1, two-celled, some
clongate, some very short, curved, inferior ecll up to 1300 x long and
c¢. 120 p wide, cylindrical and tapering at the apex, which has the same
width as the base of the ultimate cell; ultimate cell conical, curved,
55—400 . long, 12—57 . wide at base. " and ¢ gametangio produced
at all free nodes, but rarely at the uppermost one and never at
the base of the whorls, not enveloped in mucus. Antheridia solitary,
strictly terminal, but sometimes scemingly lateral, 230—355 px in
diam., earlier ripe than the oogonia. Qogonia 1—6 together, irregularly
ripening, 830—540 u long (incl. coronula), 230—400 u wide, spiral-cells
showing 6—8 convolutions; coronula persistent, 40—89 x high, 50—102
wide at base, individual cells of both rows small and of the same size,
connivent, oospores bright-brown, 245—400 p. long, 225—320 x wide with
5—6 ridges; outer membrane tuberculate.

Remarks The present new species has much resemblance
with Nitella orientalis from Japan and Australia, but is different
by the tubereculate oospore membrane (giving ,the impression of
tumuli), and the occurrence of gametangia at the first branchlet-node.
It has also mueh' likeness with N. microcarpa, which is at onee
distinguished by the reticulate NorpsrEDT-markings and, moreover, by
ity 2 3.celled dactyls.

N. orientalis and' N. tumulose are akin in the variable length of
the inferior cell of the dactyls; thercfore both species are links be-
tween the macro- and the brachydactylous species of the Bicellulatae.

The plants belonging to this species are collected at two different
localities and are different in the size of the gametangia. I have there-
fore distinguished the varieties typica and pumila.
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Ecology. The plants are heavily covered with clay and diatoms.
Distribution. Between 4°N. and e. 28°8.; Asma, Malay-

sia: Sumatra, Java. .
var. « typica ZANEV., nov. var.

Illustrations. The pres. paper, figs. ba, c.

Planta robustior. Antheridia ¢. 300—355 p diam., terminalia, saepe
simulate lateralia. Oogonia 425—540 x longa (eoronula inclusa); 340—
400 p lata; striis 7—8; coronule 68—89 p alta, basi 78—102 p lata;
oosporae 340—d405 p longae, 280—320 p latae, striis 6.

Java: without exact locality, date, and ecollector’s name (probably Xort-
1HALS), ex herb. BuuME § (L), in Herb. Lugd. Bat. under no 936, 254...256, type.

Remarks. A peculiarity of this variety is the seemingly lateral
insertion of the antheridia, as they move over to one side, however,
they are terminally produced. The internodes are !/,—11/, times the
length of the branchlets. ' :

Distribution. Between e, 6°N and c. 28°8.; Asia, Malay-
sia: Java.

var. 8 pumila ZANEvV., nov. var.

Illustrations. The pres. paper, fig. 5b.

Planta mediocriter robusta. Antheridia 230—265 p diam., termi-
nalia. Qogonia 330—365 p longa (coronula inclusa), 230—260 p lata;
striis 6—7; coronula 40—60 p alta, basi 50—72 u lata; oosporae 245—
285 u longae, 225—255 u latae, striis 5—6.

SumaTRA: Riouw & Depend, Natoena Islands, Island of Boengoeran,
E. slope of G. Ranai, 250 m alt, in a stream, 10 IV 1928, vaN STEENIS 1157
(Bz), type.

Remarks. The internodes of this var. are frequently 1—3 times
as long as the entire branchlets, and therefore much longer than in
var. typica. ’

Ecology. Very frequent in a swift flowing stream.

Distribution. On 4°N.; Asia, Malaysia: Boengoeran.

22. Nitella furcata (RoxmurcH apud Bruzrrius) Acarpu, Syst.
Alg., 1824, p. 124; GrirriTH, Not. Plant. Asiat. 2, 1849, p. 280; Kugrzmg,

Fig. 4, Nitella sumatrana; a. whorl of sterile branehlets, X e. 7; b. fertile
branchlet, X e. 50; ec. decoration of oospore membrane, X c¢. 165; d—f. apices of
the two-celled dactyls (sterile whorls), X e. 4 — Fig. 5, Nitella tumulosa, n. sp.;
a. (var. typica) stem-node with fertile branchlet, X c. 6; b. (var. pumila) mature
oogonium, X ec. 75; ¢. (var. typica) decoration of oospore membrane, X e¢. 225 —
Fig. 6, Nitella - mucronala var. pseudograciliformis, a. stem-node with fertile
branchlet, X e¢. 8; b. apex of a ray with an antheridium, an immature’ oogomum
(note the 4 epna] cells) and a young hranchlet, X e 125, :
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Spee. Alg., 1849, p. 513; J. Groves in Journ. Linn. Soec., Bot., 46, 1924,
pp. 362, 368; id. in Journ. Bot. 65, 1927, p. 338; G. O. ALLEN in
Journ. Ind. Bot. Soec. 7, 1928, p. 58; J. Groves in Journ. Linn, Soc., Bot.,
48, 1928, p. 132; ‘PaL in Journ. Burma Res. Soc. 18, 1929, p. 113
(nom. tant.); id. in Journ. Linn. Soe., Bot., 49, pp. 65, 78; MUKERJI
in Proe. 21st Ind. Seci. Congr., Bombay, 1934, p. 295; Groves & ALLEN
in Proe. Roy. Soe. Queensl., 46, 1935, pp. 41, 48; ALLEN & HERTER in
Rev. Sudamer. Bot. 1, 1934, p. 88 (?); Dxrr in Journ. Ind. Bot. Soc.
14, 1935, p. 257; AcuArkAR & XKunxpu in Journ. Dep. Sei, N.S. 1,
1937, pp. 3, 9; Zaneverp in Blumea 3, 1939, pp. 379, 382 — Chara
furcata RoxsurgH apud BruzeLrus (non Chara furcata HORNEMANN),
Observ. gen. Chara, 1824; BruzrLios & FuernroHr in Flora 9, 1826,
p. 491; RoxsurcH, Flor. Indica 3, 1832, p. 564; ZOLLINGER, Syst. Verz.
Ind. Arch. Ges. Pfl, 1, 1854, p. 4; Braun in Monatsb. Kon. Akad. Wiss.
Berlin f. 1867, p. 816, note 1, 1868 (nom.. tant.); Roxpurch, Flor.
Indica, 1874, p. 648; pE WILDEMAN, Prodr. Fl. Alg. Ind. Néerl, Suppl
et Tabl. Stat., 1899, p. 13 — Nitella polyglochin f. japonica, f. jevanica,
var. micobarica, var. Roxburghii, var. Zollingeri, var. Zollingeri f. nico-
barica; Nitells Roxburghii; Chara Roxburghii; cf. varieties.

Illustrations. G. O. ALLex in Journ. Ind. Bot. Soc. 7, 1928,
pl. 4 and text-f. 7; AcHarkar & Kunpu in Journ. Dep. Sci, N.S. 1,
1937, pl. 3, figs. 19—22, .

Plant monoecious, dark to greyish green, up to 20 ecm high. Stem
slender to stout, 400—1100 p in diam. Infernodes 0.5—2 times the
length of the branchlets. Sterile branchlets 6 in a whorl, spreading,
2—3.5 em long, 2—4 times fureate; primary rays usually half as long
as the entire branchlet; secondary rays (3—)4(—6), of which 1--2 are
again forked into 2—3 tertiary rays; some of them again furcate into
23 quaternary rays; quinary rays, if any, 1—3. Fertile branchlets
6 in a whorl, 1—2.5 em long, much more compact than the sterile
oncs, 2—3 times furcate; primary rays 1%4—14 the length of the entire
branchlet; secondary rays 3—6, of which 1—3 are again forked into
93 tertiary rays; some of them again furcate into 1—3 quaternary
rays. Dactyls (1—)2(—3), two-celled, divergent, inferior cell up to
225 u long, and 75 u wide at base, though always abbreviated, some-
what varying in length, sometimes somewhat globular, tapering to
the distal end, which has the same breadth as the base of the
ultimate cell; ultimate cell conical, 75 p long, 15—45 p wide at base.
g and Q gametangia at all and the same free nodes, except the
ultimate one, sessile, not surrounded by a mucous cloud. Antheridia
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solitary, terminal, earlier ripe than the oogonia, 220—280 p. in diam.
Oogonia 2—4 together, 240—450 p long (incl. coronula), 220—320 p
wide, spiral-cells showing 8—9 convolutions; coronule 60—105 p high,
¢. 90 u wide at base, individual ecells of the upper row much longer
than those of the lower row, acuminate; oospores golden-brown, 190—
300 p long, 180—270 p wide, with 6 broad ridges; outer membrane
reticulate.

Vernacular name: Janj, (Bengal), which is, according to
RoxsureH (1832, p. 564), the general name for all such aquatic plants.

Remarks. The plants belonging to this species exhibit much
variation in their habit, and in the size of the oospores, though the
variation of the latter is less pronounced than in N. microcarpa. This
is considered sufficient ground for the distinction of three varieties,
i.e. Roxburghii, Zollingeri, and mnicobarica. However, most authors did
not state to which variety their plants belong; therefore I have clted
that part of the literature at the head of the species.

The characteristic feature of N. furcate is the elongate upper row
of coronula-cells, often more than twice the length of the lower row.
These eells are in old plants spreading, but in young plants connivent.
By this character it is distinguished from the other brachydaectylous
species, N. mauritione, N. guineensis and N. japonice excepted, which
are, moreover, different, the former two by their solitary oogonia, and
the latter by its tuberculate oospore membrane. As I have not seen
a specimen of MiGuLA’s N. polyglochin £. japonica (1930, p. 213) I-can-
not conclude as to an identity with N. japonica as was suggested by
Fruarszky (1934, p. 712); the size of the oospores differs considerably:
those of N. japonica are 340 u long, and those of N. polyglochin f.
japonica only 250 p. .

Some confusion has been introdueed into the nomenclature by
Braun’s attempt to establish the appropriate name of N. polyglochin
for the collective species furcata (1882, p. 73), including the varieties
Rozburghii and Zollingeri, and the form nicobarica, which is cited in
Norpstrpr’s key as a variety. The name polyglochin, however, was
already used for all Brachydactylae (1882, p. 13; NorostEpT, 1889, p. 7).

N. Roxburghii, published in 1849, seems to be identic (ef. Groves,
1924, p. 368) with BruzrLrs’s Chare furcate published in 1824 and
Was already transferred in the same year to the genus Nitella by
Acarpn, Therefore the name furcate is valid for the collective specics.

With regard to the name Chara furcata HorsEMANN, to be found
on several herbarium labels, it must be remarked that this is a synonym
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to C. corallina. Braun published in 1835 a species under the name of
Chara Roxburghii; as 1 did not see specimens, 1 cannot decide with
certainty from the deseription alone what species is meant here.

Ecology. N. furcata is especially common in streams, rivers
little ponds, rice-fields and moats. It is most probably very susceptible
to the environmental conditions, as the habit of the plant is extremely
variable.

According to Groves (1927, p. 338) and G. O. ALLEN (1928, p. 59)
this species oceurs in India plentifully during the rains from September
to January. From July to September, and, morcover, in February and
March (cf. var. Roxburghii) plants with ripe oospores were collected
in the Netherlands Indies. ’

To the Java specimens of var. Zollingeri collected .by the German
Limnol, Sunda Exped. the following notes are added: temperature 25°—
33° C; pH 6.5; conductivity 0.23.10-%*, The Java specimen belonging
to the same variety from herb. van pEN BoscH, was collected together
with N. acuminata.

Distribuwtion. Between 30°N. and 36°8.; "Asia, India:
Coromandelia; Pegu; Nicobar Islands; Malaysia: Malay
Peninsula, Java, Borneo, Celebes; Soembawa; Philippine Islands; cf.
varieties. Moreover in lit.: India: Malabaria, Kashmir, MukerJr (1934,
p. 295) ; Salsette, Dixrr (1935, p. 257); Ceylon, ef. var. Roxb.; Bengal,
RoxsureH (1832, p. 564); AcHarkArR & Kunpu (1937, p. 9); Gangetic
Plain, Saharanpore, Groves (1927, p. 338), ArLeny (1928, p. 58);
Serampore, GrRIFFrTH (1849, p. 281); Burma, PaL (1932, p. 78); Malay
Peninsula, Groves (1924, p. 367) — Awmrrica, ?N. Am,, ex Groves &
AvLex (1937, p. 48); S. Am, Uruguay, AuLENx & HerTer (1934,
p. 88) — Arrica, S. Afr.: Rhodesia, Uganda in herb. (K), according
to a letter of Mr G. O. AuLeN; Madagasear, GroveEs (1928, p. 133) —
AlusTrALIA, Queensland, Groves & AuLEN (1937, p. 48).

var. « Roxburghii (A. Braun) ZANEV.,, nov. comb. — Nitella
Roxburghii A. Braun in HookEr’s Journ. Bot. 1, 1849, p. 293 (non
Chara Roxburghii A. Br.,, 1835); id. in Monatsh. Kon. Akad. Wiss.
Berlin f. 1867, p. 816, note 1, 1868 (nom. tant.); H. & J. GrOVES in
Philipp. Journ. Sci. 7, 1912, p. 69; J. Groves in Journ. Linn. Soec.,
Bot., 46, 1922, p. 101 — Nitelle polyglochin A. Br. var. Rozburghii
A. Br. in Abh, Kon. Akad. Wiss. Berlin, 1882, pp. 13, 73; T. F'. ALLEN,
Charae. America 1, 1888, p. 47 (nom. tant.) — Nitella polyglochin
A. Br. f. ? ap. Bawey, Compreh. Catal. Queensl. Pl, 1909, p. 678;
Norpstepr in  Proe. Roy. Soe. Viet. 31, N. S., 1918, p. 3 (nom.
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tant.) — ? Nitella pol yglochin A. Br. f. japonica Migura in Hedwigia
70, 1930, p. 213.

Illustrations. Braun & NorpsteEpT in Abh. Kon. Akad. Wiss.
Berlin, 1882, pl. 5, figs. 140—144,

Plant stout, up to 30 em high. Stem up to 1100 in diam,
Sterile branchlets 1—2 times furcate, spreading. Fertile branchlets

thrice furcate, compact. Qospores 270—310 p long.
InpiaA: Coromandelia, Madras, no date, WIGHT s.n,, herb. HOOKER in
(B), fragments of the type; Pegu, Kya Eng, 28 XII 1870, Kurz 3285 (B).
Maray PeENINSULA: Kedah, Pulo-Langkawi, in stream, 27 VIII 1925,
HourruMm, St. of Kedah 17345 (Si). '
PrrmippINE ISsLaNDS: Luzon, Prov. of Ilocos Norte, Bangui, IT—IIT 1917,
Rayos, FL of Philipp. 27465 (K).

Remarks. The Madras spccimens of Dr WIGHT which I saw
from the Berlin herbarium, were most probably only fragments of the
type of N. Roxburghii. This species was described in 1849 by Braun,
as being of "considerable size“, whereas the plants seen by me were
only small fragments and unnumbered

Distribution. Betwecen 20° N. and 5°N Als1a, Indla
Coromandelia; Pegu; Malay Peninsula; Philippine
Islands. Moreover in lit.: Ceylon, Groves (1922, p. 101).

var. 8 Zollingeri (A. BRAUN) ZaNEV., nov. comb. — Nitella poly-
glochin A. BRr. var. Zollingeri A. Braun in G. voN MarTeEng, Die
Preuss. Exp. n. 0.-As, Bot. Th., 1866, p. 143 (nom. tant.); BRAUN
& Norpstepr in Abh. Kién. Akad. Wiss. Berlin, 1882, pp. 13, 74;
T. F. ArLeN, Charac. America 1, 1888, p. 47 (nom. tant.); NORDSTEDT
in Act. Univ. Lund. 25, 1889, p. 27 (?); pe WiLpeMaN, Prodr. F1. Alg.
Ind. Néerl, 1897, p. 381; id.,, Suppl. et Tabl. Stat., 1899, p. 89; id,,
Alg. Fl Buitenz., 1900, p. 376 — Nitella polyglochin A. Br. f. javanica
PFruarszey in Arch. Hydrobiol. 1934, Suppl Bd. 12, Trop. Binnengew.
Bd. 4, p. 711.

Illustrations. BrAUN & NorpsteEpr in Abh. Kon. Akad. Wiss.
Berlin, 1882, pl. 5, figs. 145—146; pE WmbpEMAN, Alg. Fl. Buitenz.,
1900, £. 141; Fiarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop.
Binnengew. Bd. 4, figs. 17—26.

Plant rather stout, up to 20 em high. Stem 400—850 p in diam.
Sterile and fertile branchlets 3—4 times furcate, more or less similar.
Oospores 225—265 . long.

Java: Batavia, Batavia, III, no year, no collector’s name, ex herb. vaN
DEN Bosci in (B, L); Buitenzorg, Buitenzorg, little pond at right border

of river Tjiliwoeng, 20 IX 1928, German Limnol, Sunda Exped. B2d ¥ (Bu-Mus),
Wpe of N. polygloohinf. javanica FILARSZKY.
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BornNeo: W, Division, Bengkajang?), in rice-fields and in moats, 22 III
1863, voN MARTENS 4 (B). . .

CruesEs: Cclebes & Depend., necar Makassar, in the river near Mavos,
1 VII 1861, Prussian Exped. to East Asia, Wictura 2072 (B).

SOEMBAWA: Najadea, in’ the river Oetan, VIII 1847, Zorrincer 3386 (B,
type of N. polyglochin A. BR. var. Zollingeri A. BR.; L).

Remarks. The type of this variety collected in Soembawa was
mentioned in BrauNn & Norpstepr (1882, p. T4) as sterile; closer
examination, however, proved it to be fertile though immature. The
same is the matter with the Java specimen in herb. vaxy pEN Boscy,
which has ripe oospores too. BrAUN’s figures 145 and 146 of the
dactyls with the globular inferior cells are drawn after these plants.
This character is not found in the other plants, and it is therefore
not to be used for the variety.

Distribution Between 1°N. and 20°8.; Asn,’ M a-
laysia: Java, Borneo, Cclebes, Soembawa. Moreover in lit.:
AvstraLIA, Queensland, Norostepr (1889, p. 27, %).

var. y nicobarica (A. BrRauN) ZANEV., nov. comb. — Nitella poly-
glochin A. Br. var. nicobarice A. Braun in Abh. Kén. Akad. Wiss.
Berlin, 1882, p. 13; T. F. Arren, Charac. America 1, 1888, p. 47 —
Nitella polyglochin A. Br. var. Zollingeri A. Br. f. nicobarica A. Br.
in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 75; NorpsTEDT in Act. Univ.
Lund. 25, 1889, p. 12. ’

Plant slender, up to 15 em high. Stem 500—600 y in diam. Sterilé
branchlets twice furcate, spreading. Fertile branchlets thrice furcate,

compact. Qospores 180—220 x long.

. N1coBAR ISLANDS: without exact locality and date, ex herb. Hort. Bot. Hafn.
1854, DIDRICISEN, Galathea exped. 2732 (B).

Remarks. The smallest of the three varieties. The branchlet-
whorls are less compact and the internodes very long, up to 4 cm.

Distribution 7°N.; Asia, Nicobar Islands.

2. Series HETEROCELLULATAE ZANEV., NOV. Ser.

Articulationes ramulorum ultimae (daetyli) bi — tri-cellulatae.

Dactyls (ultimate rays of the branchlets) indifferently 2—3-celled.

Remarks. It scems desirable to unite the plants, which are
intermediate between the Bicellulatae and Pluricellulatae, into a separate
series: Heterocellulatae, just as the transitional plants between the sub-
sections of the Anarthrodactylae and Arthrodactylae are placed in the
subsection Heterodactylae.

) qu]ished in the ”Fragmente® (1882, p. 74) as ”Barkajang“.
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23. Nitella superba Paw in Journ. Linn, Soc., Bot., 49, 1932, pp. 64, 67,
pl. 8; J. GrovEs in Journ. Linn. Soec., Bot., 46, 1924, pp» 362, 369 (as Nitella sp.
N. myriotricha KUuETz. prox.); Kuxpr in Journ. Ind. Bot. Soe. 15, 1937, p. 267.

Plant dioecious, stout. Internodes of the male plant 1—3 times, of the female
plant 2—3 times the length of the branchlets. Sterile and fertile branchlets
=+ similar, 5—6 in a whorl,-in the male plant 2—4 times, in the female plant
3 times furcate; secondary rays 6. Daclyls 3—4, two- and three-celled. Fertile
whorls forming heads enveloped in dense mucus. Antheridia solitary, at the
first and second branchlet-nodes, 450 p in diam. Oogonia solitary, at the lower
three branchlet-nodes, 300—350 p long (incl. coronula), showing 8—9 convolutions
of the spiral-cells; oospores mot deseribed.

Remarks. Closely allied to Nitella myriotricha, differing only in the
size of the oogonia. The female plant is much more infested with mucus than
the male plant. No specimens’ examined.

Ecoiogy. Unknown.

DisTrIBUTION. Between 26° N, and e. 12° N.; Asia, India: Malabaria, Assam,
Burma, '

24. Nitella mucronata ') (A. Braux) MiQUEL in vaxy Hawn, Flor.
Belg. septentr, 2, 1840, p." 428; Kvrerzing, Phye. Germ., 1845, p. 256;
id., Spee. Alg., 1849, p. 514; id., Tab. Phye. 7, 1857, p. 13; BrauN in
N. Denkschr. Schweiz. Ges. Naturw. 10, 1849, p. 9; WaLLMaAN in Act.
Soe. Linn. Bordeaux 21, 1856, p. 22; Braun in Monatsb. Kon. Akad.
Wiss. Berlin f. 1867, p. 810, 1868; Braun & NorpsteEpT in Abh. Kon.
Akad. Wiss. Berlin, 1882, pp. 11, 50; T. F. ALLEN, Charac. Amerie. 1,
1888, p. 45 (mom. tant.); NomrpsTEpT in Act. Univ. Lund. 25, 1889,
p. 9; T. F. Artexy in Torrey Bot. Cl 21, 1894, p. 524; id.,, Charac.
America 2, 3, 1896, pp. 19, 20; Groves & BuLLock WEBsTER, Brit.
Charoph. 1, 1920, pp. 92, 113; J. Groves in Journ. Linn. Soc., Bot., 46,
1922, p. 98; id. in Journ. Linn. Soec., Bot., 46, 1924, pp. 361, 366;
G. 0. AuLEx in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597; id.
in Journ. Ind. Bot. Soe. 7, 1928, p. 56; J. Groves in Journ. Linn. Soc.,
Bot., 48, 1928, p. 127 (var. mobilis) ; PAL in Journ. Burma Res. Soec.
18, 1929, p. 113 (nom. tant.); MicuLa in Hedwigia 70, 1930, p. 212;
Pan in Journ. Linn. Soe., Bot., 49, 1932, pp. 64, 71; StroEDpE, Ockol.
d. Charae., 1931, p. 26; MUkErJI in Proe. 21st Ind. Sci. Congr., Bombay,
1934, p. 295; Arrexy & Herrer in Rev. Sudamerie. 1, Bot. 1, 1934, p. 88
(var. letopyrena); Dixrr in Journ. Ind. Bot. Soe. 14, 1935, p. 257;
AcgHARRAR & Kunpu in Journ. Dep. Sei., N. S, 1, 1937, pp. 3, 6;
Hasstow in Bot. Not.,, Lund, 1939, p. 295; Zaneverp, in Blumeca 3,

) The European literature is to be found in MIquLA (1897, p. 149) and
in Groves & Bunrock WEBSTER (1920, pp. 113—114),
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1939, pp. 379, 382 (var. mobilis) — Chara mucronate A. Braux in
Ann. Sci. Nat., Bot., -2, 1834, p. 35; id. in Flora 18, 1835, p. 52 —
Nitella flabellata KuerziNGg, Phye. Gen., 1843, p. 318; id., Phye. Germ.
1845, p. 256 (var. tenuior) — Nitella exilis A. Bravx in N. Denkschr.
Schweiz. Ges. Naturw, 10, 1849, p. 9; Kuerzing, Spee. Alg., 1849, p. 515;
id., Tab. Phye. 7, 1857, p. 13 — Nitella pseudograciliformas, ef. variety.

Illustrations. Kurrzing, Tab. Phye. 7, 1857, pl. 33; NORDSTEDT
in Aect. Univ. Lund. 25, 1889, f. 18; T. F. ArLeN, Charac. America 2,
3, 1896, unnumbered pl.; MigurLa, Die Charaec., 1897, figs. 42—44; id,,
Syn. Charae. europ., 1898, figs. 30—32; Groves & BuLuock WEBSTER,
Brit. Charoph. 1, 1920, pl. 1 & 12; G. O. Arrex in Journ. Ind. Bot.
Soe. 7, 1928, f. 5; Groves in Journ., Linn. Soc., Bot., 1928, pl. 5, figs.
7—8, pl. 7, £. 5; AGHARKAR & Kunpu in Journ. Dep. Sci., N. S. 1, 1937,
pl. 3, figs. 6—14.

Plant monoecious, dark to brownish green, up to 30 em high, more
or less covered with clay. Sfem moderately stout, 430—680 p in diam.
Internodes 1—2 times the length of the branchlets. Sterile branchlets
more or less similar to the fertile ones, but the latter more compact;
both 5—6 in a whorl, 2—3 times furcate (the fertile branchlets usually
only 3 times); primary rays up to 2/, as long as the entire branchlet;
secondary rays 4—5 (—6); tertiary rays 2—4 (—b5); quaternary rays
(dactyls) 2—3 (—4). Dactyls 2—3, usually two-ceclled, rarely three-
celled, inferior cell rounded at the apex, ultimate cell much narrower,
conical, acute, forming a mucro.  and @ gametangia at all free nodes,
not surrounded by a mucus cloud. Antheridia solitary, 240—310 p in
diam. OQogonia solitary or seldom geminate, 430—625 p long (incl.
coronula), 320—400 x wide; spiral-cells showing T7—9 convolutions;
coronula 32—55 p high, e. 80 u wide at base, persistent, interstices
below the coronula for the admission of the spermatozoids distinet-
ly wvisible; oospores dark-brown to almost black, 256—350 p long,
234—300 u wide, with 6—7 thin ridges; ouler membrane translucent,
reticulate.

Java: C. Priangan, Tjihandjawar near Poerwakarta, in rice-fi'élds, 650 m
alt.,, 22 VII 1920, BAKHUIZEN VAN DEN BRINK 4279 (Bz).

Remarks. The spccimen cited above is very poor and badly
preserved and therefore I can only refer it to this species in a broader
sense. N. mucronata is a very variable species and the number of
varieties and subspecies distinguished is high, most probably on account
of the fact that the habit of this plastic species is to a high degree
susceptible to environmental conditions. A review of the variability is
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very well given by MicuLa (1897), who states that the only varieties
worth while to be distinguished are BraunN’s ssp. Wahlbergiane from
Scandinavia and virgata from Europe, Asia, N.. Africa and N. America.
These are characterized, the first by the short secondary rays and the
much contracted fertile whorls, and the latter by the frequently three-
celled dactyls, the geminate oogonia, and the yellow-brown oospore
membrane. 4

Afterwards Groves & BurLock WEssTER (1924, p. 117) distinguish-
ed a variety gracillime from Great Britain especially on aceount
of the penultimate dactylous cell tapering gradually to the apex, so
that the apex is not much broader than the base of the apical cell. In
1928 (p. 127) Groves again described a new var. mobilis, collected in
Madagascar and characterized by the wide variation in the length and
shape of the ultimate cell of the dactyl. It is, however, questionable
whether these last two varieties have reasonable ground for existence.

Nitella mucronata is very much relied to N. pseudoflabellata, which
has more rays at the second and ultimate furcations and the primary
ray always longer than half the length of the entire branchlet. The
new variety forms a transition between these two species.

Ecology. Nitella mucronate is a dark-greecn coloured plant of
medium size, usually mueh infested with epiphytes and clay and some-
times incrusted with lime. It oceurs in shallow water of ponds and
rice-fields, in India in the earlier part of the cold season, i.e. from
October to April. The bottom of the ponds in which it grows eon-
sists of soft mud, containing sometimes 40.4 % organic substances
(StroEDE, 1931, p. 26).

It is found growing together with Nitella acuminata, N. flexilis,
Chara fibrosa ssp. gymmopitys, C. globularis, and the Phanerogams:
Potamogeton crispus, Najas minor, and Hydrilla verticillata.

Distribution: Between 42°N. and 35°S.; Asia, Malaysia:
Java, Bali, cf. variety. Moreover in lit.: Eurorr, ef. Micuna (1897,
D. 158) and Groves & BuLLock WEsster (1920, p. 116) — Asia, Son-
garia, RuprecHT (1845, p. 10), Braun & NorpstEDT (1882, p. 52);
Japan, T. F. ALLeN (1894, p. 524), Migura (1930, p. 212); India:
w. Himalaya, Mukerjr (1934, p. 295) ; Malabaria, Groves (1924, p. 266),
PaShan, Dmxrr (1935, p. 257); Ceylon, Groves (1922, p. 98); Gangetic
Plain, Saharanpur, ALLex (1928, p. 56), Gonda, Groves (1924, p. 366),
ArLeny (1925, p. 597), Benares, Groves (1924, p. 366), Sonarpur,
Actarkar & Kunou (1937, p. 6); Burma, Groves (1924, p. 366), Paw
(1934, p. 71) — AmericA, N. Am.: New Hampshire, Masachusetts,
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Virginia, Braun & Norpstepr (1882, pp. 51, 52, 53); N. Carolina,
T. F. ALLeNy (1896, p. 21); Texas; C. Am.: Mexico, BrRauN & Norp-
sTEpT (1882, pp. 53, 54); S. Am.: Uruguay, AuLeN & HEertEr (1934,
p. 88) — Avrica, N. Afr.: Algeria, Braun (1868, p. 812); Egypt,
Abyssinia, BRaun & Norpstepr (1882, p. 52); S. Afr.: Cape Colony,
Braun (1868, p. 812); Madagascar, Groves (1928, p. 127).

var. « pseudograciliformis (FILARSZKY) ZANEvV.,, nov. comb. —
Nitella pseudograciliformis FiLarszky in Arch. Hydrobiol. 1934, Suppl.
Bd. 12, Trop. Binnengew., Bd. 4, p. 707; id. in Math. u. Naturw. Anz.
Ung. Akad. Wiss. 52, 1935, p. 468 (nom. tant.); J. Groves in Journ. Bot.
73, 1935, p. 48 (nom. tant.).

Illustratlons FrLARszKY, I ¢. 1934, ilgs 3—9; the pres. paper,
figs. 6a—D..

Plants slender, -flexible, elongate. Stem e. 500 p in diam. Inter-
nodes 2—3 times the length of the entire branchlets. Sterile branch-
lets 6 in a whorl, ¢. 2 em long, 2—3 times furcate; fertile branchlets
6—7 in a whorl, e. 1.5 em long, more compact, 3 times furcate; in
both kinds of branchlets 5—6 secondary rays, 2—5 tertiary rays,
2—4 quaternary rays. Dactyls 2—4, usually two-celled, occasionally
three-celled; inferior cell in the sterile branchlets up to 2 mm long
and c. 60 p wide, in the fertile branchlets up to 1.5 mm long and
e. 50 u wide; ultimate cell of both 60—90 n long, e. 45 p wide at base.
Antheridia terminal, e. 290 p in diam. Qogonia lateral, in a very young
state always two together, when older solitary; mature oogonia (only
3 cxtant) 623 u long (coronula incl.), 400 u wide; spiral-cells showing
8-—9 convolutions; coronula 53 u high, c¢. 80 x wide at.base; interstices
distinetly visible; oospore very dark-brown to purplish black, 312 u long,
267 . wide, with 6—7 ridges. - .

Bari: Danaubratan, little caldera lake near Batoeriti, alt, 1231 m, German
Limnol. Sunda Exped. BB2a (Bu-Mus), type of N. pseudograciliformis F.

Remarks. In the base of the sterile and fertile whorls of the
specimens eited, frequently one or two short, and once or twice furcate
fertile branchlets occur. This is often the case in this. specics, ef.
Groves & BurLLock WEBSTER, pl. 1 and 12 (1920). However, the type
specimen shows in only one whorl hetween two normal branchlets, 4 of
these short, once-furcate fertile branchlets, originating from the same
nodal eell; 8 of these bhear at the first furcation one antheridium
(terminal), one oogonium (lateral), and one ray; at the ultimate
node of this seccondary ray again one terminal antheridium, but two
lateral oogonia are found. The primary ray of the fourth branchlet
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is furcate into 3 secondary rays, each bearing at the ultimate node one
antheridium and two oogonia (ef. f. 6a).

The occurrence of these short branchlets at this node was most
probably the reason, why FiLaszky described the plants as belonging
to the “Heterophyllae“ (== Heteroclemae). It is obvious, that this
is not the case, and that these branchlets bhelong to an accessory
shoot of which the internodal cell is not developed. FILARSZKY’S
figures 3 and 5 are imperfeet. The whole plant is somewhat aberrant,
as antheridia and oogonia arec to be found at every place where a
branchlet is dropped. Moreover, the -oogonia often have but four
spiral-cells, ef, f. 6b. . .

I have given an emendation of the deseription of FILARSZKY
showing that his species is identie with N. mucronate, although having
some characters of N. pseudoflabellata. It differs from the latter in
having geminate oogonia, and from the normal forms of the former in
the somewhat higher number of rays at the various furcations of the
branchlets, and is therefore separated as a variety thereof.

Ececology. On the label of the badly preserved specimens the
following notes are added: temperature of the surface 22°.1C., pH 6.8,
alkalinity 0.16; diam. of the caldera lake c. 2.6 km, total depth 22 m.
It was found growing at a depth of 10 m together with Chara fulgens.

Distribution. On 8°3(0’S.; Asia, Malaysia: Bali.

25. Nitella tenuissima (Desvavx) Kukrzine var. « bysseides A. BrRAUN
in Abh. Kén, Akad., Wiss, Berlin, 1882, p. 64; J. Groves in Journ. Linn. Soec., Bot.,
46, 1924, pp. 362, 367 — Nitella byssoides A. BrRAUN in HOOKER’s Journ. Bot. 1,
1849, p. 294; WarrmaN in Act. Soc. Linn. Bordeaux 21, 1856, p. 23.

Plgnt monoccious, extremely minute, Internodes 2—5 times the length of
the branchlets. Sterile and fertile branchlets similar, 6 in a whorl, twice furcate;
Secondary rays 6—7. Dactyls 3—4, invariably two- and three-celled. g and Q
gametangia together at the sccond and third branchlet-nodes, lacking at the first
hode and at the base of the whorls, solitary, not enveloped in mucus. Antheridia
¢ 175 p in diam. Oospores yellowish brown, 190 p long, with 6—7 ridges.
Membrane with beaded reticulation.

Remarks. The species has much resemblance with Nitelle mucronata,
N. gracilis and N. batrachosperma, but is at once distinguished by the sterile
first branchlet-node. The variety is only once collected on the coast of Coromandel
and this is, moreover, the only record of the species from Asia. Otherwise the

Species is very common in Europe, and is also known from N. America, the West

Indies and from N. and 8. Africa, Madagascar incl.. No Malaysian specimens
¢Xamined,

Ecology. In Great Britain the species is restricted to fenlands only.
Distribution. On ¢ 15°N.; Asia, India: Coromandelia,
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26. Nitella elegans Par in Journ. Linn. Soc., Bot., 49, 1932, pp. 64, 73, pl. 11.

Plant monoecious, extremely slender, up to 15 em high. Internodes 2—4 times
the length of the branchlets. Sterile branchlets lax, 8 in a whorl, 3—4 times
fureate; secondary rays 8. Fertile branchlets-similar, but smaller and enveloped
in mueus. Dactyls 3, two- and sometimes three-celled. and Q gametangia together
at the second and third branchlet-nodes, and occasionally at the first and upper-
most omnes, solitary. Antheridia 175—210 n-in diam. Oospores reddish to dark-
brown, 220 x long, with 7—8 ridges, Membrane mnot described.

Remarks. The most striking peculiarity of this species is the production
of a fertile branchlet in the axils of the first furcation of the branchlets of
the upper whorls, No speeimens examined. v

Ecology. In a pond at short distances from cach other, apparently prefer-
ring solitary to gregarious growth, though therc was plenty of room and little
competition offered by other plants. .

Disgtribution: 22°N.; Asma, India: Burma.

27. Nitella polycarpa Pan in Journ. Linn, Soc., Bot., 49, 1932, pp. 63,
77, pl. 13. .

Plant monoecious, fairly tall. Internodes 2—3 times the Ilength of the
branchlets. Sterile and fertile branchlets similar, 6 in a whorl, 3—5 times fureate,
secondary rays 2—d4. Dactyls 2—3, two-, occasionally three-celled. g and
gametangie ftogether at all branchlet-nodes, oogonia also at the base of the whorls,
aggregated, not enveloped in mucus. Antheridia 275 p in diam., Oospores light-
brown, 260  long, with 6—7 ridges. Membrane finely nodose-reticulate.

Remarks. Readily distinguished from the nearly allied Nitella microcarpa
and N. furcata by the occasional presence of a three-celled dactyl, and by the
whorls being sterile, No specimens examined. i

Ecology. In shallow water together with a large number of other plants,
such as Marsilia, Azolla, and Cyanophyceae.

Distribution. 18°N.; Asm, India: Burma,

28. Nitella microcarpa A. Braun in Monatsber. Kon. Akad. Wiss.
Berlin, 1858, p. 357; Norpstepr in Hedwigia 27, 1888, p. 183; Braun
& Norpstepr in Abh. Kén. Akad. Wiss. Berlin, 1882, pp. 13, T1;
T. F. AvreN, Charac. America 1, 1888, p. 47 (nom. tant.) ; NORDSTEDT
in Aeta Univ. Lund. 25, 1889, p. 11; H. & J. GrovEs in UrbAx, Symb.
Antill. 7, 1911, pp. 30, 36; NorostEpr in Proe. Roy. Soe. Vietoria,
N.S. 31, 1918, p. 3 (nom. tant.); RoLEY in Journ. Straits Branch
R. A. Soc. 80, 1919, p. 163; J. Groves in Journ. Linn. Soc., Bot., 46, 1922,
p. 101; id. in Journ. Linn. Soc., Bot., 46, 1924, pp. 862, 368; MUKERJI
in Proe. 21st Ind. Sci.. Congr., Bombay, 1934, p. 295; GrovEs & ALLEN
in Proe. Roy. Soc. Queensl. 46, 1935, pp. 41, 47 — Nitellu Glaziovii;
Nitella microcarpa f. santosa, f. santosa-tenuior, ssp. Glaziovii; Nitella
microglochin; Nitella polyglochin; Chara timorensis; cf. varieties.

Illustrations. Braun & Norpstepr in Abh. Kon. Akad. Wiss.
Berlin, 1882, pl. 2, figs. 56—57; pl 3, fig. 78.

‘
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Plant monoecious, dark-brownish green, up.to 25 em high. Stem
moderately slendér to stout, 500—1100 u in diam. Upper internodes
half to as long as the length of the branchlets; lower internodes
usually somewhat longer. Sterile branchlets 6 in a whorl, up to 4 em
long, 2—3 times furcate, much spreading; primary rays half as long
as the entire branchlet, sometimes longer; secondary rays 4—6; tertiary
rays 2—4, of which usually 1—3 are again furcate into 1—3 quater-
nary rays. Fertile branchlets 6 in a whorl, 1.5—2 e¢m long, 3—4 times
furcate, much econdensed; primary rays /,—'/, the length of the
entire branchlet; secondary rays 4—6; tertiary rays 3—5, of which
1—2 are again forked into 2—3 quaternary rays; quinary rays, if
any, 1—3. Dactyls 1—3, usually two-celled, but often three-celled
dactyls are also extant especially in the sterile branchlets; inferior
cell varying in length, up to 1000 u long and 55—120 x wide, ultimate
cell conical, 60—150 p long, 20—90 . wide at base. & and Q gametangia
frequently at all and the same nodes, however, when the dactyls are
very short, the ultimate node usually sterile (ef. var. microglochin),
the base of the branchlet-whorls always so, not enveloped in muecus.
Antheridia sessile, solitary, terminal, 180—290 x (— 400 u, var. mega-
carpa) in diam. Qogonie scssile, lateral, frequently 2-—4 (sometimes
more) together around one antheridium; 250—530 p long (inel. coro-
nula), 210—415 p wide; spiral-cells showing 7—8 convolutions; coronula
30—80 p high, 45—100 x wide at hase, persistent, both rows of cells
equal in length; oospores golden-brown, 180—450 n long, 225—450
wide, with 6 sharp ridges; outer membrane reticulate.

Remarks Owing to the extremely variable length of the
dactyls, the brachydactylous group has a large number of species,
which are very closcly allied to each other. A ready means of iden-
tifying Nitella microcarpa is provided by the short coronula, the
clustered ‘oogonia (lacking at the base-of the whorls), and the variable
length of the dactyls. By these characters it is distinguished from
N. oligospira, N. furcata, and N. polycarpa, whereas N. burmanica
has strictly two-celled dactyls. N. ortentalis, finally, has the oospore
Mmembrane granulate, whereas it is reticulate in the other brachy-
dactylous species. :

The sizes of the oospores and the variable length of the dactyls
are features, important enough for some authors to base new species
Upon, viz. N. microglochin, Glaziovii, and megacarpa. In this con-
Nection T have to state that I could study the type of N. micro-
lochin extant in the Berlin herbarium. Obviously the type has
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aggregate oogonia and not solitary ones, as™ was accepted formerly.
The dactyls -are for the greater part all very short, since the inferior
cell of the dactyls is sub-quadratic. Therefore, I consider it a variety
of N. microcarpa.

In the type of N. microcarpa collected in Paramaribo (Nether-
lands Guyana) and extant in (B),. there are but very few abbreviated
dactyls as is clearly visible in Braun’s fig. 78 on plL 3 (1882), and,
moreover, many of the dactyls are three-celled. In my opinion, these
plants and the other ones mentioned by Braun (1858, p. 357) must be
included in his var. Drummondii described in 1882 (p. 72); the length
of the ripe oospores vary from  180—240 p.

In_ the ”Fragmente“ two other subspecies of N. microcarpa are
distinguished, viz. Glaziovii with oospores of 240—280 n length, and
megacarpa in which they are 370—450 u. Afterwards two more new
varieties ‘were distinguished, viz. netalensis by Sypow from Natal
(MicuLa, Sypow and Wanistepr, Charae. exsice.), and var. Wrighti
by H. & J. Groves (1911, p. 37) from Cuba (W. Indies), which most
probably have to be combined with one of the four varieties cited ahove;
without having seen the types I have to refrain from a decision.

The plants from the Indian and Malaysian arcas known at present,
appear to belong to the varieties microglochin and Glaziovii only, and
to a new var. papuana.

Ecology. Ci. the varieties.-

Distribution. Between 45°N. and 35°8S.; AsiAa, India:
Pegu; Malaysia: Malay Peninsula, Perak, Penang; Sumatra, Java,
Borneo, Celebes, Timor, New Guinea, cf. varieties. Moreover in lit.:
2China, ?Japan, ex Groves & ALLEN (1937, p. 48); Indi a:
W. Himalaya, Mukers: (1934, p. 295); Bengal, Acnarkar & Kunou
(1937, p. 8); Burma, Pait (1932, p. 76); Ceylon, -Groves (1922,
p. 101) — Awmerica, N. Am.: Canada, Louisiana, BRAuUN & NorpsTEDT
(1882, p. 71, 72, var. Drwnmondit) ; Michigan, Massachusetts, T. F.
ALLEN (in Charac.- exsice.) ; C. A m.: Cuba, NorpsTepT (1888, p. 183);
Groves (1911, p. 36, p. 37, var. Wrightis), Abarca, Jamaica, Guade-
loupe, Groves (1911, p. 36); Panama, Braux (1858, p. 367); S. Am.:
Netherlands Guyana, Braun (1858, p. 367), Brazil, ef. var. Glaziovii —
Arrica, S. Afr.: Cape Colony, cf. var. Glaziovii; Natal, in herb. (L);
77 Madagasear?), ex Groves (1924, p. 368) — AUSTRALIA, Quecns-
land, Groves & ArLen (1937, p. 47). '

?) This locality is not to be found elsewhere in the literature, and as it

is not cited in GROVES’ article on the Madagascar Charophyta (1928) either, it
is dubious.
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var. « microglochin (A. BrAUN) ZaNEv., nov. comb. — Nitella
microglochin A, BraUN in ZrLLEr, Journ. Asiat. Soc. Bengal 42, 1873,
p. 193 (nom. tent.); Braun & Norostepr in Abh., Kén. Akad. Wiss.
Berlin, 1882, pp. 13, 71; T. F. AireN, Charac. America 1, 1888, p. 47
(nom. tant.) ; NorpsTEDT in Act. Univers. Lund. 25, 1889, p. 11; J. Groves
in Journ. Linn, Soec., Bot., 46, 1924, pp. 362, 368; PAL in Journ. Burma
Res. Soc. 18, 1929, p. 113 (nom. tant.); id, in Journ. Linn. Soc., Bot.,
49, 1932, pp. 65, 75 — Chara timoremsis ZippELIUs in Herb. Lugd.
Bat. — Nitella polygochin A. BRr. sens. lat. ap. Norpstepr in Forsch.
Reise S.M.S. "Gazelle, 4 Th. Bot., 1889, p. 7.

Plant rather slender. Stem up to 600 x in diam. Dactyls frequently
all extremely short, usually two-celled, only occasionally three-celled;
inferior cell nearly as long as broad, 35—110 x long, 40—85 u wide,
ultimate cell conical, slightly curved, 60—70 p long, 20—40 1 at base.
d and Q gametangia frequently lacking at the ultimate branchlet-
node. Qogonium c. 310 p long (incl. coronula), 290 p wide; oospore
180—240 p long, 225—260 u wide.

Inpis: Pegu, Arakan (formerly published as ”Arracan®), Kolodyne Valley,
in a jungle swamp, X 1869, Kurz smn. (B), type of N. microglochin A. Bg.

MALAY PENINSULA: Perak, Gunong Tungal, Dindings, in muddy water on
a path in jungle, IIT 1896, RipLEY, St. of Perak 7142, (X, Si); ibid., Dindings,
IT 1897, RmLEY, St. of Perak s.n., (Si); ibid, Sungei Siput, in a stream, 11 IX
1920, BURKILL, St. of Perak 6331 (Si); Penan g, without exact loeality, waterface
in pond, VII 1889, Curris, FlL. of Penang 1887 (Si).

CeELEBES: Pangkadjene, no date, TEysMANN 11930 (Bz).

TiMOR: without exaect locality, no date?), ZrprELIUS s.n. (Bz); S, Timor,
Koepang, 15 V 1875, NaumannN 337 and 338 (B); ibid., Pariti, 22 V 1875,
NavMann 6 (B); both specimens immature, thercfore identification uncertain.

Remarks. This variety was formerly distinguished as a speecies
from N. microcarpa on account of the ”solitary“ oogonia. Re-examina-
tion of the type, however, showed that the oogonia were clustered and
Situated around one antheridium.

The size of the oospores and the sub-quadratic inferior cells of
the dactyls may serve to discriminate this variety from var. Glaziovii
and papuana.

Ecology. In jungle swamps and in ponds. It seems that a
muddy bottom is preferred, as the plants are densely covered with
clay. Specimens with ripe oospores as far as known from our area
have been colleeted in July, October and February. According to PaL
(1932, ‘p. 86), the seasonal distribution in Burma is restricted to

'y ZrePELIUS eollected here in 1828,
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October and November. The plants are overgrown with epiphytes.

RipLey (1919, p. 163) remarks to his plants from the Gunong Tun-
gal,  Dindings, that he found the footprint of a rhinoceros in the middle
of the jungle, where water had gathered, quite full of specimens of
a Ntitella species, the oospores having probably been transported in mud
by the rhinoceros from some distance. This illustrates very well. the
capricious dispersion of Charophyta.

Distribution. Between 20°N., and 10°S.; Asm, India:
Pegu; Malaysia: Malay Peninsula, Celebes, Timor. Moreover in
lit.: Burma, Parn (1932, p. 76). :

var. 8 QGlaziovii (ZeLrEr) ZaNEv., nov. comb. — Nitelle Glaziovii
ZrLLER ap. WARMING in Vidensk. Meddel. naturh. For. Kjoebenh., 1876,
p. 428; Norpstepr in Act. Univ. Lund. 25, 1889, p. 11; AGHARKAR &
Kunou in Journ. Dep. Sci., N. 8. 1, 1937, pp. 3, 8 — Nitella microcarpa
‘A. Br. ssp. Glaziovis (Zeuprer) NorpstEpT in Abh. Ko6n. Akad. Wiss.
Berlin, 1882, p. 72; T. F. ALuex, Charac. America 1, 1888, p. 47 (nom.
tant.) ; NorpSTEDT in Act. Univ. Lund. 25, 1889, p. 27 — Nitella micro-
carpa A. BRr. ssp. Glaziovii (ZeLLeEr) NORDSTEDT f. santosa NORDSTEDT
and f. sanfosa-tenuior NorpsteEpr in Abh. Kén. Akad. Wiss. Berlin,
1882, p. 73. .

Illustrations. NorpsteEpr in Aet. Univ. Lund., 1889, f. 27;
AcHArkAR & Kunpu in Journ. Dep. Sei., N.S. 1, 1937, pl. 4, figs. 1—9.

Plant stout. Stem up to 1100 x in diam. Dactyls varying much
in length, frequently one or two much longer than the other one(s);
sometimes all much ~elongate or abbreviated, two- and ocecasionally
three-celled; inferior cell up to 1000 u Jong, and 120 x wide, ultimate
cell conical, up to 150 p long, and 90 u wide. & and Q gametangia only
extant at the ultimate branchlet-node, if one or more of the dactyls
are elongated. QOogonia 415—475 u long (incl. coronula), 300—325 pn

wide; oospores 240—280 u long, 220—250 p wide.

MaLaYy PENINSULA: Perak, Bruas, Dindings, IIT 1896, RIDLEY, St. of Perak
7144 (K, 8i).

SumaTrA: Benkoelen, Enggano,‘Boea-‘boea, e, 100 m alt.,, in the river,
30 V 1936, LuTJenmarMs 3935 and 4343 (L). " ‘

JAvA: Malang, Roemah klampok, 300 m alt., 14 V 1936, J. H. ¢ 74 (Bz).

BoOrNEO: - without exact locality, no date!), MoTLEY 728 (K).

Remarks. Variety Glaziovii is much more robust -than var.
microglochin, and is otherwise distinguished in having one or more
elongate dactyls; it has larger oogonia than this var. and var. papuana.

Ecology. In a river; covered with clay and overgrown with

) MoTLEY collected here between 1854 and 1859.
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epiphytes. "In one case together with N. acuminate. Malaysian plants
with ripe oospores have been collected in March and May.

Distribution. Between 5°N. and 35°8.; Asia, Malay-
sia: Malay Peninsula, Sumatra, Java, Borneo. Moreover in lit.:
Bengal, AcuHarkar & Kunou (1937, 'p. 8) — America, S. Am.:
Brazil, ZeLLer (1876, p. 428), Norostepr (1889, p. 11), Brauy &
Norpstepr (1882, p. 73) — Avrica, S. Afr.: Cape Colony, NorDSTEDT
(1889, p. 27). “ S

var. y papuana ZANEV. hov. var.

Plante tenuis, elongata. Caulis 500—600 p diam. Dactyli sacpe
inacquales, interdum omnes abbreviati vel unus duobus aliis multo
longior, 2- (vel interdum 3-) cellulati; cellula inferior ad 1000 p longa,
70—100 p lata; cellula ultima conica, ad 90 x longa, basi e..45 u lata.
d" et @ gametangia ad nodos 3 primarios, verticilli basi nulla. Oogonia
480—570 . lopga (coronula inclusa), 340—370 pn lata; oosporae 300—
350 u longae, 260—320 u latae. :

NEW GUINEA: Papua, Rouna, in a pool on an enormous rock in Laloki
river, ¢. 60 m alt,, 29 V 1935, Carr 12425 (B and L, type).

Remarks. The plants of this new variety are extremely flexible,
and fixed to the paper and to each other. This variety comes very
near to var. Glaziovii, but differs in having larger oogonia.

Ecology. In a pool on a rock.

Distribution. 3°8.; Asia, Malaysia: New Guinea.

3. Series PLURICELLULATAE J. GroveEs in Journ. Bot. 73,
1935, p. 49; GroveEs & ALLEN in Proe. Roy. Soc. Queensl. 46, 1925,
p. 41; ZaNeveLp in Blumea 3, 1939, p. 380 — Nitellae flabellatae
A. Braux in Hooker’s Journ. Bot. 1, 1849, p. 198, pro parte — Sub-
seet. Polyarthrae A. BRAUN ap. voN LponsArDI in Lotos 13, 1863, repr.
p. 11; id. in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 39; Braux,
Consp. syst. Charac. europ., 1867, p. 2 — Sect. Polyarthrodactylae
A. Braun in Monatsber. Kén. Akad. Wiss. Berlin f. 1867, p. 797, 1868;
Braun & Norpstepr in Abh. Kén. Akad. Wiss. Berlin, 1882, p. 14;
T. F. AureN, Charac. America 1, 1888, p. 48; MicuLa, Die Charac.,
1897, p. 98; Norpstepr in Proe. Roy. Soe. Viet., N.S. 31, 1918, p. 3;
Kunou in Journ. Ind. Bot. Soc. 16, 1937, p. 266 — Subscet. Arthro-
dactyles Hy in Bull. Soe. bot. France 60, 1913, Mém. 26, p. 16, pro parte.

Dactyls (ultimate rays of the branchlets) indifferently 2—6-celled.

29. Nitella Alleninda Zankv., nov. spee.
Illustrations. The pres. paper, figs. 3a—h.
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Planta monoica, minima, gracillima, ad 3—b em alta, pallide
brunnea. Coulis tenuis, 250 p diam. Infernodia ramulis breviora vel
aequalia. Verticillorum ramuli steriles normaliter 6, aequales, ¢. 1.5 em
longi, simplices bis fureati; radii primarii !/,—/, totius longitudinis
ramulorum; radii secundarii 4—5, eorum 1—2 in radios 2—4 tertiarios
furcati. Verticillorum ramuli fertiles 6—7, longitudine sterilium aequales,
plerumque 3-plo interdum 4-plo ‘furcati, radii primarii */, totius
longitudinis ramulorum ; radii secundarii 5—6; radii tertiarii 4—5 eorum
1—3 in radios quaternarios 2—4 furcati; omnes radii gradatim breviores,
ultimis longissimis exceptis. Dactyli steriles 2—4, (2—)4(—5)-cellulati
mucrone 65—130 u longa, basi 25—45 p lata; dactyli fertiles 2—d4, 3(—5)-
cellulati, muerone 30—90 u longa, basi 15—25 pu lata; omnes cellulae
gradatim. breviores; cellula superior conica, cellula penultima apice
rotundata. & et Q gametangia sessilia, conjuncta, in omnibus nodis
liberis, nodo primo exeepto. Antheridia solitaria, terminalia, e. 205 p
diam. OQogonia solitaria, lateralia, 361—395 p longa (coronula incl.),
260—271 u lata, striis 7—8; coronula 45—56 p alta, basi 51—62 p lata;
oosporae 237—249 p longae, 187—205 p latae, striis 6; membrana
oosporae tuberculata.

Plant monoecious, very small and graceful, only 3—5 em high,
pale-brown, not incrusted at all. Stem very slender, up to 250 u in
diam. Internodes as long as or somewhat shorter than the branchlets.
Sterile branchlets 6—7 in a whorl, the longest 1.5 em, frequently once,
seldom twice furcate; primary rays /,—'/, as . long as the entire
branchlet; seecondary rays 4—5, of which 1 or 2 are sometimes again
furcate into 2—4 tertiary rays; only the lowest 1—2 whorls being
sterile. Fertile branchlets 6—7 in a whorl, ¢. 1.5 em long, forming
loose heads, thrice furcate; primary rays 2/, the length of the entire
branchlet; secondary rays 5—6, much shorter than the primary ones,
all divided into 4—b5 tertiary rays, of which 1—3 are again forked
into 2—4 quaternary rays; the ultimate rays are always much longer
than the penultimate ones. Dactyls 2—4, 2—5-celled, in the sterile
whorls usually 4-celled, ultimate cell 65—130 x long, 25—45 u wide at
base; in the fertile whorls usually 3-celled, ultimate ccll 30—90 u long,
15—25 . wide at base; successive cells in both kinds of dactyls gra-
dually shorter, penultimate eell rounded at the apex, ultimate cell ¥/,
as broad as the penultimate one; dactyls all different in length.
o and ¢ gametangia sessile, together at the same and all free branchlet-
nodes, except the lowest one and the base of the whorls, not enveloped in
mueus. Antheridia solitary, terminal, e. 205 in diam., earlier ripe
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than the oogonia. Qogonia solitary, lateral, 361—395 u long (incl. coro-
nula), 260—271 p. wide; spiral-cells showing 7—8 convolutions; coronula
45—56 u high, 51—62 p wide at base, persistent; oospores dark-brown
to almost black, 237—249 p long, 187—205 p wide, with 6 ridges; outer

membrane tuberculate.
Java: Priangan, ncar Tjiparoegpocg, in a little pool in a valley of the
G. Papandajan, ¢. 2500 m alt, 14 V 1931, vaN STEENIS 4799 (Bz), type.

Remarks. . This graceful species is the only and first member
of the Polyarthrodactylae collected in the Netherlands Indies. It has
much resemblance with the only Kuropean species of this section,
N. ornithopoda, also occurring in Africa, and with N.-havaiensis from
the Sandwiech Islands. These are both robust plants, and have the
oogonia and antheridia eclustered, whercas they are solitary in the
present species. For N. ornithopode the aggregated oogonia are not
mentioned, but I have studied the plants from the Gironde, collcet-
ed by MoreLay (ef. ”Fragmente“, .1882, p. 90), which show this
feature. This species differs moreover in having less furcate fertile
branchlets, a lower number of rays at the different nodes, smaller
antheridia, and larger oogonia. Morcover, in N. havaiensis the first
branchlet-node is fertile.

A third allied species is N. bonaerensis from S. America, which
I have not scen. This is a more robust plant, with more furcate
branchlets, whereas the penultimate cell is frequently as narrow as the
ultimate one. ALLEN & HERTER write (1934, p. 90), that a plant col-
lected in Uruguay differs from the type in being sterile at the
first forking, '

The specific name ecommemorates Mr G. O. ALLEN, the indefatigable
colleetor of and publicist on Indian Charophyta.

Ecology. ”A very delicate specics with orange organs“ and
“yery frequent in a pool of 20 em? with a depth of 3—4 em“, arc
ahnotations given on the herbarium-label. _

Digtribution. 7°S.; Asia, Malaysia: Java.

II. Scctio HETEROCLEMAE J. GROVES in Journ. Linn. Soc., Bot.,
46, 1924, p. 360; G. O. ALLEx in Journ. Ind. Bot. Soc. 7, 1928, p. 51;
PaL in Journ. Linn. Soc., Bot., 49, 1932, p. 64; J. Groves in Journ. Bot.
73, 1935, p. 47; Groves & ALLEN in Proc. Roy. Soe. Queensl. 46, 1935,
P. 41; ZaNeveLp in Blumea 3, 1939, p. 380 — Subscct. Heterophyllae
A. Braux in Flora 22, 1839, p. 310; id. in Hooxer’s Journ. Bot. 1,
1849, pp. 195, 197; vox Lroxmarp! in Lotos '13, 1863, repr. p. 9; id.
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in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 39; A. Braun, Consp. syst.
Charae. europ., 1867, p. 2; Brau~n & Norostepr in Abh. Kon., Akad.
Wiss. Berlin, 1882, pp. 10, 13; T. F. AuLEN, Charac. America 1, 1888,
pp. 43, 48; MicurLa, Die Charac.,, 1897, p. 98; H. & J. Groves in
UrpaN, Symb. Antill. 7, 1911, p. 31; Prixrz in ENcLER & PrantL, Nat.
Pfl. fam. 3, ed. 2, 1927, p. 427; Norbstepr in Proe. Roy. Soe. Viet. 31,
N.S., 1918, p. 3 — Nitellae furcatae heterophyllae A. Braux in N.
Denkschr., Schweiz. Ges. Naturw. 10, 1849, p. 10 — Subsect. Hetero-
clemae Groves & Burpock Wesster, Brit. Charoph. 1, 1920, p. 126.

Iach whorl of branchlets consisting of two or more rows, viz.
one primary row composed of elongate and compound branchlets, and
one or more aceessory rows above and below the primary one, formed
by small and less furcate branchlets.

30. Nitella hyalina ') (DC.) Acarpm, Syst. Alg., 1824, p. 126, pro parte;
BRAUN & NoORDSTEDT in Abh. Kén. Akad. Wiss. Berlin, 1882, pp. 14, 79 (var.
indica); J. Groves in Journ. Linn, Soc., Bot., 46, 1924, pp. 362, 369; G. O. ALLEN
in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597; id. in Journ. Ind. Bot. Soc.
7, 1928, p. 59, pl. 5, £. 1; DixiT in Journ. Ind. Bot. Soc. 10, 1931, p. 205; PaAL
in Journ. Linn. Soc., Bot., 49, 1932, pp. 64, 66; MUKERJI in Proe. 19th Ind. Seci.
Congr., Bangalore, 1932, p. 328; G. O. ALLEN in Journ. Ind. Bot. Soc. 12, 1933,
p. 17; MUXERJI in Proc, 21st Ind. Sei. Congr., Bombay, 1934, p. 295; AGIIARKAR
& Kunpu in Journ. Dep. Sei.,, N.S., 1, 1937, pp. 3, 9, pl. 5, figs., 1, 2; STEWART
in Journ. Mitehell Soe. 53, 1937, p. 173, text-f. 1 and pl. 16 — Chara hyalina
DE CANDOLLE, Fl. Frang. 5, 1815, p. 247, pro parie.

Plant monoecious, medium-sized, up to 30 em high. Internodes 2—4 times
the length of the branchlets. Branchlets in three rows of 8 each, two rows of
short accessory branchlets, one above and one below the longer middle primary
branchlets, Primary branchlets 2—3 times furcate; secondary rays 7—10. Dactyls
4—5, uniformly two-celled. Accessory branchlets of the upper row once furcate
into 5 rays; those of the lower row once or twice furcate into 4—6 rays.
g and Q gametangia together at all nodes of the primary branchlets and
occasionally at those of the accessory branchlets, solitary, enveloped in mucus.
Antheridia 350425 p in diam. Oospores reddish brown, 250—335 , long, with
6—7 ridges. Membrane granulate.

Remarks. It is somewhat surprising that this speeies is not yet collected
in Malaysia as it is very common both in India and in Australia. Identificd at
once by the presence of the accessory branchlets. No Malaysian specimens
cxamined. ' :

') The literature here mentioned concerns only the arca under discussion;
other articles, illustrations and synonyms (mot seen by the author) are to be
found in BRAUN & NorpsTEDT (1882, p. 7), Micura (1897, p. 190) and in GrovEs &
BuLrock WessTER (1920, p. 127).
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Ecology. In the shallower water of pools, ete. DixiT (1931, p. 203) has
found it in a saltwater mudflat near the sea shore.

Distribution. Between 70° N. and 40° 8.; EUROPE — ASIA: Songaria;
Persia; India; China; Japan — N, & 8. Arrica — N, C. & S. AMERICA —
AUSTRALIA, -

2. TOLYPELLA A. Br. cmend. voN LroxH.

Genus TOLYPELLA voN LEONHARDI in Lotos 13, 1863, reprint p. 12; id. in
Verh. naturf. Ver, Briinn, 2, 1864, repr. p. 39; A. Braux ‘in Conn, Krypt. FL Schles.
1, 1876, pp. 368, 400; BrRAUN & NORDSTEDT in Abh. Kon. Akad. Wiss, Berlin,
1882, p.-93; T. F. ALLEN, Charac. America 1, 1888, p. 51; id. in Bull, Torrey
Bot. ClL 10, 1883, p. 109; Micura, Die Charac., 1897, p. 198; NoRDSTEDT in Proe.
Roy. Soe. Viet., N. . 31, 1918, p. 4; GovES & BULLOCK WEBSTER, Brit. Charoph. 1,
1920, p. 129; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, p. 360; G. O. ALLEN in
Journ. Bombay Nat. Hist. Soe. 30, 1925, p. 592; PriNTZ in ENGLER & PRANTL,
Nat. Pfl. fam. 3, ed. 2, 1927, p. 426 — Scet. Caudatae A. BRAUN in N, Denkschr.
Schweiz. Ges. Naturw, 10, 1849, p. 11 — Subgen. Tolypelle A. BRAUN in HOOKER’s
Journ, Bot. 1, 1849, p. 199, pro parte; id. in Monatsber. Kén. Akad. Wiss. Berlin
f. 1867, p. 797, 1868; id., Consp. syst. Charac. Europ.,, 1867, p. 3 — Scet. Pseudo-
bracteatae 'WALLMAN, Forsok. syst. Charae., 1833, p. 39, pro parte; id. in Aect.
Soe. - Linn. Bordeaux 21, 1856, p. 13.

Branches usually more than two at a stem-node. Sterile branchlets simple
or fureate; fertile branchlets furecate with very unequal rays, normally forming
dense heads. o and gametangia frequently long-stalked. Antheridia solitary,
lateral at the nodes of the branchlets and, at times, also at the base of the
whorls, thus representing sccondary rays. Oogonia always aggregated, originating
from the basal node-cell of the antheridium, or from those of the primary rays,
thus representing a branchlet of a higher order than the antheridinm. Oospores
subglobose, lhence tercte in tramsverse section.

Remarks. According to T. F. AuLen (1882, p. 109) the genus is to be
divided into two scctions on account of the shape of the ultimate cell of the
rays and the branchlets, .

Distribution. About 14 speeics in fresh and brackish water in all
Parts of the world, especially in the northern hemisphere.

Key to the sections and species ?).

la. TUltimate cell of the branchlets and rays conical (Conoide ae) . .

L 1. I. prolifera
b. Ultimate cell of the branchlets and rays obtuse (Allantoideac) . 2
2a. Antheridia 700—750 p in diam. . e v e e 4« 2.1 hispanica
b. Antheridia 325—375 p in diam. . . . . . . . . 8 T. glomerata

I Sectio CONOIDEAE Groves & BULLOCK WEBSTER, Brit. Charoph. 1,
1920, p. 130; J. Groves in Journ., Liun, Soc., Bot., 46, 1924, pp. 362, 370 — Scet.
deutifolia T. F. ALLEN in Bull Torrey Bot. CL 10, 1883, p. 110; id., Charac.
America 1, 1888, p. 51.

) Cf. note ) on p. 51.
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Ultimate cell of the branchlets and rays conical, acute and short., Spiral-
cells of oogonium not swollen at the apex. Coronula persistent.

1, Tolypella prolifera?) (WALLR.) vON LEONHARDI in Lotos 13, 1883, repr.
p- 57; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, pp. 362, 370; G. O. ALLEN
in Journ. Bombay Nat. Hist. Soe. 30, 1925, p. 597; id in Journ. Ind. Bot. Soec. 7,
1928, p. 60, pl. 5, text-f. 8; id. in Journ. Ind. Bot. Soc. 15, 1936, p. 51 — Chara
translucens Ac, var, prolifera WaLLrROoTH in FL Crypt. Germ., 1833, p. 106.

Plant monoecious, very stout, up to 35 em high. Branchlets 6—20 in a whorl,
very unequal; sterile bramchlets simple, muech eclongate, 3—5 ecelled; fertile
branchlets in densc heads, once or twice furcate. Rays 2—3 at each node, simple
or furcate. Dactyls 3—5-celled; ultimate cell conical. and Q gametangia at
the branchlet-nodes and at the hase of the whorls. Antheridia ¢.-300 g in diam.
Qospores dull-brown, 330—400 p long, with 9 ridges. Alembrane flat.

Remarks. Different from the related Tolypella intricata by the stout
non-furcating - sterile branchlets. No Malaysian specimens examined.

Ecology. In shallow water of ditches and in rivers with a low velocity.
According to ALLEN (1928, p. 60) the species. is very constant in the time of
appearance: it ecommences in December and ripe oospores are still found in
February. :

Distribution, Between 50° N, and 40° 8.; EUROPE — ASIA, INDIA: Gangetice
Plain; China: Yunnan—N. and S. AMERICA,

II. Scetio ALLANTOIDEAE Groves & BuuLock WEBSTER, Brit.
Charoph. 1, 1920, p. 135; J. GrovEs in Journ. Linn. Soc., Bot., 46, 1924, pp. 362, 370
— Sect, Obtusifolic T. F. ALLEN in Bull. Torrey Bot. Cl. 10, 1883, p. 110; id,,
Charae. America 1, 1888, p. 51. '

Ultimate cell of the branchlets and rays allantoid, rounded at the apex
and not abbreviated. Spiral-eells of the oogonium not swollen at the apex at
maturity. Coronula deciduous.

2. Tolypella hispanica?) NORDSTEDT in Act. Univ. Lund. 25, 1889, pp. 18, 14,
f. 44; T. F. ALuEN, Charac. America 1, 1888, p. 51 (nonm. tant.); OFFNER in Bull
Soe. bot. Franee 70, 1922, p. 77; J. Groves in Journ. Linn. Soc., Bot., 46, 1924,
pp. 362, 370. '

Plant dioecious, moderately stout. The description is similar to that of
the following species, T. glomerata, the gametangia cxeepted. Antheridia stalked,
700—750 p in diam, Oospores brown, 225—300 u long, with 7—8 ridges. Membrane
finely granulate.

Remarks. This species, which has never been adequately described, is
closely allied to T. glomerata. No specimens examined.

Ecology. In rivers.

') The literature here mentioned concerns only our area; further titles,
synonyms (not checked by the author) and illustrations are to be found in Brauvw
& Norbstepr (1882, p. 97), Micura (1897, p. 203), GROVES & BULLOCK WEBSTER
(1920 p. 133). : ) :
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Distribution. Between 45° N, and 25° N.; EUROPE— As1A, Persia;
India: India Deserta— N, AFRICA. .

3. Tolypella glomerata®) (DEsv.) VON LEONHARDI in Lotos 13, 1863, repr.
p. 57; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, pp. 362, 370 — Chara glomerata
DESVAUX ap. LOISELEUR-DESLONGCHAMPS, Not. Pl aj. 'Fl. France, 1880, p. 135.

Plant monoecious, moderately stout. Branches usually 2—6 at a stem-node.
Brancllets 6—12 in a whorl; sterile branchlets simple, elongate, 3—5-celled; fertile
branchlets in dense heads, once furcate. Eays 4—5, the central ray 3—4-celled, the lateral
3-celled. Ultimate cell obtuse. d and Q gametangia at the nodes of the branchlets,
and oogonia frequently at the base of the whorls. Antheridia 325—375 p in diam.
Oospores brown, 300—375 u long, with 7—9 ridges. Membrane linear-granulate.

Remarks. This species resembles very much I. nidifica, which differs
in having much larger gametangia, claret oospores, and a smooth oospore-membrane.

Ecology. In brackish and fresh water of pools and ditches.

Distribution. Between 60°N. and 45°8.; EUROPE— Asia, India:
W. Himalaya, India Deserta; China? — N. AMERICA — AFRICA.

I. CHAREAE von Lronm.

Tribus CHAREAE vox LronuarpI in Lotos 13, 1863, repr. p. 12; id.
in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 40; H. & J. Groves in
UrsaN, Symb. Antill. 7, 1911, p. 31; Hy in Bull. Soc. bot. France 60,
1913, Mém. 26, p. 5; Groves & BurLLock WEBSTER, Brit. Charoph. 2,
1924, p. 1; J. Groves in Journ. Linn. Soc., Bot., 46, 1924, p. 360; Printz
in EncLEr & Prantn, Nat. Pfl. fam. 3, ed. 2, 1927, p. 428; PaL in
Journ. Linn. Soec., Bot., 1932, p. 64; Groves & ALLEN in Proe. Roy.
Soce. Queensl. 46, 1935, p. 40; ZANEvELD in Blumea 3, 1939, p. 378 —
Gen. Chara AcarpH, Syst. Alg.,, 1826, p. XXVII; BrauN in N, Denk-
sechr. Schweiz. Ges. Naturw. 10, 1849, p. 12; id. in Hooker’s Journ.
Bot. 1, 1849, p. 200; id., p. 294; id., Consp. syst. Charae. europ., 1867,
p. 3; id. in Monatsber. Kon. Akad. Wiss. Berlin £, 1867, p. 797, 1868 —
Charae pleurogynae et hypogynae A. BRAUN in Ann. Sci. Nat. 1, sér. 2,
1834, p. 853; ‘id. in Flora 18, 1835, pp. 12, 57, 58; id. in Linnaea
17, 1843, pp. 116, 117 — Fam. Chareae A. BraUN in Conn, Krypt. FL
Schles. 1, 1876, pp. 368, 402; Braun & Norpstepr in Abh. Kén. Akad.
Wiss. Berlin, 1882, p. 16; T. F. ALLeN, Charae. America 1, 1888, p. 52
(Charae); G. O. AuLeN in Journ. Bombay Nat. Hist. Soe. 30, 1925,
p. 592 — Subfam. Chareae A. BrRaUN ap. Micura, Die Charae., 1897,
p. 252; RosmsoN in Bull. New York Bot. Gard. 4, 1906, p. 253.

Plants with (generally in corticated speecies) or without ecalear-
cous incrustation. Stem and branchlets with or without cortical-cells.

1y Cf. note on p. 110.
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Branches, similar to the main stem, usually one at a stem-node in the
axil of the oldest branchlet. Branchlets 6—12 in a whorl on each
stem-node, not furcate, with one-celled bract-cells at the branchlet-nodes.
Stipulodes, being one-celled organs, at the base of the bhranchlets, Tudi-
mentary or present in a single or double row. Cells of the coronula
in a single row of five cells.

Key to the genera.

la. Stipulodes rudimentary; ‘bract-cells 1—3 at a mnode, very long; branchlets
consisting of 2—5 very long artlculatlons, ccorticate; dioceious, antheridia
and oogonia lateral .. . ., . .. . . . 3. Nitellopsis
b. Stipulodes present, sometimes rudlmentary, bract- cclls normally 4 or more,
short; branchlets consisting of 4 or more articulations; corticate or ceorticate;

dioccious or monoccious . . .o v e e e e .. 2

2a. Antheridium situated above the oogomum (not yet collected in our area) . .
. .+« « « + + 4 Lamprothamnium

b. Antheridium situate.d at cither side of each oogonium . . 5. Lychnothamnus
¢. Antheridium situated below the ocogonium . . . . . . . 6. Chara

Note. As I alrcady pointed out in Blumea 3, 1939, p. 378, FILARSZKY’s
genus Charina (1937, p. 490) from Western Australia is too badly defined to give
it a place in the Charophyta system. The description is only based on vegetative
parts of a plant mounted on a mieroscopical slide and nothing can be said about
the situation of the gamectangia which procure at present important features for
the classification of the genera, It is much to be hoped "that the plant may
be collected again. :

3. NITELLOPSIS Hy

Genus NITELLOPSIS Hy in Bull. Soe. bot. France 36, 1889, p. 397;
Groves & BuLLock WEBSTER, Brit. Charoph. 2, 1924, p. 2; J. GrovEs in
Journ. Linn. Soc., Bot., 46, 1924, pp. 360, 370; G. O. ALLEN in Journ.
Bombay Nat. Hist. Soe. 30, 1925, p. 592; Privtz in ENcLEr & PrANTL,
Nat. Pfl. fam. 3, ed. 2, 1927, p. 428; Pan in Journ. Linn. Soe., Bot.,
49, 1932, p. 64 — Nitella sect. Pseudobracteatae WALLMAN in Act. Soc.
Linn. Bordeaux 21, 1856, p. 33, pro parte — Chara subgen. Tolypellopsis
voN LeoNHARDI in Lotos 13, 1863, repr. p. 13 — Chara sect. Tolypellopsis
voN LronHARDI in Verh. naturf. Ver. Briinn. 2, 1864, repr. p. 41 —
Chara sect. Astephanae A. Braux, Consp. syst. Charae. europ., 1867,

3; id: in Monatsber. Kon. Akad. Wiss. Berlin £. 1867, p. 798, 1868;
id. in Comn, Krypt. Fl. Schles. 1, 1876, p. 402 — Tolypellopsis (voN
LeonNn.) Micura, Die Charae., 1890, p. 253.

Stem and branchlets entirely without cortical-cells. Stipulodes

rudimentary. Branchlets with 2—5 artieulations. Bract-cells 1—3 at
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each branchlet-node, much elongated. Bracteoles, being one-celled organs
originating from the node at the base of the oogonium, absent. & and
Q gametangia arising as direct outgrowths from the peripheral ecells
of the branchlet-nodes. |

Remarks. The discovery of a plant in the island of Lombok
by Dr Henerer, described below as Nitellopsis sarcularis, leads to an
emendation of the diagnosis of the genus. The emendation concerns
the branchlets, which do not have 2—3 but 2—5 articulations, and the
stipulodes being not absent, but rudimentary. For further particulars
I refer to N. sarcularis.

Distribution. Three species in fresh water .of Europe, India,
Malaysia, and Australia. '

Key to the species?).

1a. Fertile branchlets with 2—3 free nodes. . . . . .- . 1, N. obtusa
b. Fertile branchlets with 3—4 free nodes. . . . . . 2. N. sarcularis

1. Nitellopsis obtusa 2) (Desvaux) J. GroveEs in Journ. Bot. 57, 1919,
p. 127; id. in Journ. Bot. 60, 1922, p. 54; id. in Journ. Linn. Soc., Bot., 46, 1924,
Pp. 370; PAL in Journ. Linn. Soe., Bot., 49, 1932, p. 79; MUKERJI in Proe. 19th
Ind. Seci. Congr.,, Bangalore, 1932, p. 328; id. in Proe. 21st Ind. Sei, Congr.,
Bombay, 1934, p. 205 — Chara obtusa DESVAUX @ap. LOISELEUR-DESLONGCIIAMPS,
Not. Pl aj. FlL France, 1810, p. 136 — Chara stclligera BAUER ap. REICHENBACI
in MOESSLER, Gemeinn. Handb. Gewichsk. 3, ed. 2, 1829, p. 1595 — Nitella
stelligera KUETZING, Sp. Alg., 1849, p. 518; id.,, Tab. Phye. 7, 1857, pl. 27 —
Lychnothamnus stelliger A, BRAUN in Abh. Kon. Akad. Wiss, Berlin, 1882, pp. 17,
102, pl. 6, £. 189 — \Nitellopsis stelliger Hy in Rev. Bot. 8, 1890, p. 46 —
Tolypellopsis stelligera (BAUER) MiguLa, Die Charae., 1890, p. 255, figs. 70—73.

Plant dioecious, robust, e. 40 em high. Lower stem-nodes white, star-shaped,
with long rhizoid-like branches. Internodes as long as or somewhat longer than
the branchlets. Branchlets 5—7 in a whorl, éonsisting of 2—3 articulations. Braot-
<ells 1—2, up to as long as the ultimate branchlet-articulation. " and Q gametangia
1—2 together at the two lowest nodes. Antheridia 750—1000 p in diam. Oospores
golden-brown, e¢. 775 g long, with 7 ridges terminating in short basal claws.
Membrane minutely granulate,

Remarks. This speecies is at once distinguished by its habit and when lower
stem-nodes are collected, by their star-shape. The distribution is remarkable for
the disjunct arca. Different from N. sarcularis by the lower number of fertile
branchlet-articulations. No Malaysian specimens examined,

Ecology. Muxeryr (1932, p. 328) collected the species in Kashmir at

1) Cf. note on p. 51.

*) European literature, other synonyms and illustrations are to be .found
in BrauN & NorostevT (1882, p. 102), MIGULA (1897,.p. 255) and GRrOVES &
Buwock WEBSTER (1924, p. 3).
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a depth of about 25 feet together with Nitella acuminata, N. flagelliformis and
N. hyalina. All these plants are able to withstand low intensities of light.

Distribution. Between 65°N. and 23° N.; EUROPE — Asiz, India,
W. Himalaya, Burma. C i

-2, Nitellopsis sarcularis ZANEv., nov. spee.

Illustrations. The pres. paper, figs. 8a—e.

Planta dioica, gracilis, elongata. Planta feminea ignota. Caulis
tenuis, 340—400 p diam. Internodiec quam ramuli 1—1%4-plo longiora.
Stipulodia uniseriata; plerumque non inchoata, apiculata. Verticillorum
ramuli stertles 5—7, incurvati, ecorticati, 3—4 articulationibus, ad 4 em
longa. Verticillorum ramuli fertiles 6, in capitula congesti, incurvati,
ecorticati, 4—>5 articulationibus. Bracteae 2 laterales antheridiis aequa-
les, 1 anteriore ramulis fertilibus orta parce evoluta, sterilibus autem
elongata, ad 6 mm longa. Antheridia 1—2 aggregata, plerumque 2, in
omnibus nodis primo sterili exeepto, e¢. 450 p diam.

Plant dioecious, slender, yellowish green, inerusted; most probably
rather long (some small fragments of male plant only were collected).
Stem slender, 340—400yx in diam. Internodes as long as, or slightly
longer than the sterile branchlets. Stipulodes rudimentary, only one
found developed, small and apiculate, e. 133 u long, 80 n wide. Sterile
branchlets 5—7 in a whorl, very long, up to 4 cm, slightly incurved,
containing 2—3 free nodes, the articulations gradually tapering into the
apex, though the second articulation is usually the longest, ultimate
articulation long acuminate, or short conical, thus forming a muecro.
Fertile branchlets 6 in a whorl, up to 1 cm long, forming loose heads,
containing 3—4 free nodes, articulations as in the sterile branchlets.
Bract-cells 1—3, up to 6 mm long (but then always only 1) at the lower
nodes of the sterile branchlets, at the upper node frequently redueced
to papillae; those of the fertile branchlets up to 450 x long, but more

Fig. 7, Nitella pseudoflabellata, “NORDSTEDT-markings® of different oospore
membranes; a. (var. mucosa) specimen collected by VAN STEENIS 4962b, X e. 2755
b—e. var. mutila; b. and c. type specimen of Loemar, collected by E. vON MARTENS,
X e. 275; d. specimen collected by Zrerrrrus, X e. 275; e. specimen collected by
JuneiwuN (herb. vaN DEN Boscm), X e. 275 — Fig. 8, Nitellopsis sarcularis, n. sp.5
a. habit, X c. 2; b. stem-node with stipulodes, of which only one has developed,
the others being rudimentary, X e¢. 12; e. branchlet-node with antheridium, X e. 22;
d. branchlet-node with 2 two-celled bract-cells, XX e. 23; e. branchlet-node, X ¢. 23 —
Fig. 9, Chara australis var. Vieillardii f. simplicissima; a. part of female plant
with whorls of fertile branchlets, X e. 5 — Fig. 10, Chara fulgens; a. stem-node
with whorl of fertile branchlets, X e¢. 4 — Fig. -11, Chara pashanii; a. stem-node
with whorl of fertile branchlet, X c. 4
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numerous, apiculate or acuminate, one-celled. Antheridia 1—2 together,
frequently 2, at all free nodes, the ultimate one excepted and not at
the base of the whorls, e. 450 p in diam. ‘

LomBoK: Segara anak, alt. e. 2000 m, 1927, HEsERER s.n. (Bz), type.

Remarks. It is a pity that only very few fragments of a male
plant of this interesting genus were collected in Malaysia, as these
fragments show important differences with the only species of this
genus known at present and oceurring in Europe and India. These
particulars are: 1° The fertile branchlets have rarely 3 articulations
but usually 4, whereas the number of articulations of the sterile branch-
lets is usually 3 and seldom 2 (Groves & BurLock WEBSTER remark
for the genus [1928, p. 28]: ”There is usually only one and never
more than two nodes“); 2° The ultimate cell of the sterile branchlets
is elongated and frequently longer than the bract-cell on the same
branchlet; those of the fertile branchlets are, however, usually short
and conical (GroveEs & BuLLock WEBSTER, L ¢., write: ”The apical cell,
instead of being short and conical, is elongated and cylindrical®);
3°, The stipulodes are usually rudimentary though in one case a developed
one was extant (f. 8b). As far as I know this has never been ob-
served in the genus and it shows moreover, that the lower peripheral
cells of the stem-nodes are indeed rudimentary stipulodes. This is in
contradiction to MicurLa (1890, p. 266), who states: "dasz dieser
Gattung ein Stipularkranz vollstiindig fehlt“; 4°. The number of
bract-cells for N. obtusa is mentioned by Groves & BurrLock WEBSTER
(l.c, p.4) as 1—2 and by Micura (1897, p. 2568) as 1—3. In the
present species the number is 1—3; 5° Antheridia are normally
geminate and rarely solitary at the inner side of the branchlets, thus
quite the reverse of N. obluse, and they are seldom surrounded by-1
or 2 bract-cells. The antheridia are smaller than in N. obtusa, viz. up
to 500 x in diam,

As the lower parts of the plant were not collected, unfortunately
nothing can be said about eventual star-like nodes as are occurring in
N. obtusa,

The above.cited characters were hitherto not yet observed for
N. obtusa, though it is obvious that the new species must be included
in this genus. The diagnosis thereof is emended in this sense. The
name was given to the species on account of the resemblance of the
branchlets with a weed-hook.

In one case two bract-cells were two-celled (cf. f. 8d); the same
was observed by Norbstepr (1866, p. 113) in N. obtusa.
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Ecology. Unknown.
Distribution. On 8°3(0’S.; Asia, Malaysia: Lombok.

5. LYCHNOTHAMNUS (Rurr.) voN LEONH.

Genus LYCHNOTHAMNUS (RuPr.) vON LEONHARDI in Lotos 13, 1863, repr.
p. 12; id. in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 40; BRAUN & NORDSTEDT in
Abh. Kibn. Akad. Wish., Berlin, 1882, p. 102, pro parte; T. F. ALLEN, Charac.
America 1, 1888, p. 52, pro parte; A. BRAUN in ConN, Krypt. Fl. Schles. 1, 1876, p. 401;
Micura, Die Charae., 1897, p. 286; My in Bull. Soe. bot. France 60, 1913, Mém.
26, p. 5; Groves & BULLOCK WEBSTER, Brit. Charoph. 1, 1920, p. 91; J. GROVES
in Journ. Linn. Soe., Bot., 46, 1924, p. 361; G. O. ALLEN in Journ. Bombay Nat.
Hist. Soe. 30, 1925, p. 502; PrRINTZ in ENGLER & PRANTL, Nat. PflL fam, 3, ed. 2,
1927, p. 428; AciarxkaR & KunNpu in Journ., Dep. Sei, N.S. 1, 1937, p. 3 —
Sect. Charae pleurogynae A. BRAUN in Ann. 8Sci. Nat. 1, sér. 2, 1834, p. 353; id.
in Flora 18, 1835, pp.- 12, 57 — Gen. Charopsis KUETZING, Phye. Gen., 1834, p. 319,
pro parte; id., Phye. germ., 1845, p. 256, pro parte — Sect. Lychnothamnus
Ruprecirr in Beitr. Pfl. Russ. Reiches 3, 1845, p. 11, pro parte — Sect. Charae
barbatae A. BRAUN in N, Denkschr. Schw. Ges. Naturw. 10, 1849, p. 12, pro parte
— Chara subgen. Lychnothamnus A. BRAUN in HOOKER’S Journ. Bot. 1, 1849,
p. 200, pro parte; id., Consp. syst. Charac. europ.,, 1867, p. 3; id. in Monatsber.
Kon., Akad. Wiss. Berlin f. 1867, p. 798, 1868, '

Stem imperfectly corticate. Stipulodes in a single row, well developed.
Branchlets ecorticate consisting of 3—5 articulations. Bract-cells 4—7 at each
branchlet-node. Bracteoles 2. Antheridia at either side of each cogonium, proceeding
from separate peripheral cells of the branchlet-node on either side of the cell
which produces the oogonium; oogonium solitary. -

Distribution, Only one species in fresh water of Europe and India.

1. Lychnothamnus barbatus®) (MEYEN) VvON LEONHARDI in Verh., naturf.
Ver. Briinn 2, 1864, pp. 40, 58; J. Groves in Journ, Linn, Soc., Bot, 46, 1924,
pp. 362, 371; G. O. ALLEN in Journ. Bombay Nat. Hist. Soe. 30, 1925, p. 597; AGIARKAR
& Kunpu in Journ, Dep. Sei. 1, 1937, p. 10 — Chara barbate MEYEN in Linnaea 2,
1827, p. 75, pl. 3, figs. 7, 8; KuEerziNg, Tab. Phye. 7, 1857, pl. 44, f. 1; WaLLMAN
in Aect. Soe. Lin. Bordeaux 21, 1856, p. 45.

Plant monoecious, stout, e. 25 em high. Internodes in the lower parts of the
plant ¢. 10 em long, in the upper parts as long as the branchlets. Cortex only present
on the younger internodes of the stem. Spine-cells rudimentary. Stipulodes in a
single whorl, twice as numerous as the branchlets, up.to 1 em long. Branchlets
7—10 in & whorl, consisting of 3—35 articulations; fertile branchlets more compact
than the sterile ones. Bract-cells 4—7. Bracteoles 2. d and Q gametangia at
the three lowest nodes of the branchlets, not at the base of the whorls, at each

‘) The literature here mentioned concerns only our area; for further titleé,
Synonyms and 111ustrat10ns I refer to BR.AU’N & Nommm‘ (1882, p. 104) and
Mroura (1897, p. 287). Co
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node one oogonium between two antheridia. Antheridia 200—250 p in diam. OQospores
dark reddish-brown, 660—720 p long. Membrane tuberculate.
- Remarks. The situation of the gametangia presents the most remarkable
characteristic of this species. No Malaysian specimens examined.
Ecology. Very frequent in deep water of lakes and ponds Ripe gametangia
are found from December to April (ALrEN, 1925, pl. 5).
Distribution, Between 54° N, and 20° N.; EvrorE — Asm, India.

6. CHARA Vanw. ex L. emend. Ag., A. Br., voN Lroym.

Genus CHARA VAILLANT in Mém. Acad. Roy. Sei. Paris, 1719, p. 17;
LivnAEUs, Gen. Plant. ed. 5, 1754, p. 491; Persoon, Syn. Plant., 1807,
p. 530, pro parte; AcarpH, Syst. Alg., 1824, p. XXVII; KuETzING,
Phye. Gen., 1843, p. 319; WaLiMaN in Act. Soc. Linn, Bordeaux 21,
1856, p. 39; von LronmA®DI in Lotos 13, 1863, repr. p. 12, pro parte;
id. in Verh. naturf. Ver. Briinn 2, 1864, repr. p. 41, pro parte;
A. Braun in Hooker, Handb. New Zealand F1,, 1867, p. 550; id. in Con,
Krypt. Fl. Schles. 1, 1876, p. 402, pro parte; BRAUN & NORDSTEDT in
Abh. Kén.” Akad. Wiss. Berlin, 1882, p. 105; T. F. Ariex, Charac.
America 1, 1888, p. 52; MiguLa, Die Charae., 1897, p. 299; pE WILDEMAN,
Alg. FL Buitenz.,, 1900, p. 372; Ropmvson in Bull. New York Bot. Gard.
4, 1906, p. 254; RmpLEY in Journ. Straits Branch R. A. Soc. 80, 1919,
p. 163; Groves & Burrock WEBSTER, Brit. Charoph. 2, 1924, p. 10;
J. GrovEs in Journ. Linn. Soe., Bot., 46, 1924, p, 361; G. O. ALLEN in
Journ. Bombay Nat. Hist. Soc. 30, 1935, p. 592; Privtz in ENGLER &
PrantL, Nat. Pfl. fam. 3, ed. 2, 1927, p. 428; PAvL in Journ. Linn. Soec.,
Bot., 49, 1932, p. 79; Groves & ALLEN in Proc. Roy. Soc. Queensl. 46,
1935, p. 40; AcHarkAR & Kunpu in Journ. Dep. Sei, N.S. 1, 1937,
p. 3 — Gen. Nifelle Acarpn, Syst. Alg., 1824, p. XXVII, pro parte —
Sect. Charae hypogynae A. BraunN in Ann. Seci. Nat. 1, sér. 2, 1834,
p. 363; id. in Flora 18, 1835, pp. 12, 58; id. in Linnaca 17, 1843,
p. 117 — Gen. Charopsis Kuerzing,. Phye. Gen., 1843, p. 319, pro
parte — Chara seet. Charopsis KUueTzING ap. RUPRECHT in Beitr. Pfl. Russ.
Reiches 3, 1845, p. 12 — Chara sect. Chara AGARDH ap. RUPRECHT in
Beitr. Pfl. Russ. Reiches 3, 1845, p. 12 — Chara scet. bracteatae
A. Braun in N. Denkschr. Schweiz. (Ges. Naturw. 10, 1849, p. 13 —
C’hara subgen. Chara A. Brauxn in' Hooker’s Journ. Bot 1, 1849,

. 200, 294.

Stem and branchlets corticate or ecorticate. Stipulodes always
present, sometimes rudimentary. Branchlets consisting of 5—14 artieu-
lations. Bract-cells 5—1, the posterior ones frequently reduced. Bracteoles
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usually 2. & and Q@ gamelangia in the monoecious species arising from
the same peripheral cell of the branchlet-node, taking the place of a
bract-cell. Antheridium produced below the oogonium.

Remarks. As a basis for the primary division of the genus
before 1849, the number of cortical cell-rows with regard to the number
of branchlets was used. From that year onwards the development of
the stipulodes in a single or in a double whorl afford the ground for
the main division. This classification, with the addition of the series
Gymnobasalia, is followed here:

I. Sect. Haplostephanae II. Sect. Diplostephanae
I.  Subsect. Ecorticatae I.  Subsect. Haplostichae
II. " Corticatae II. ” Diplostichae
1. Series Gymnoclemae 1. Series Tylacanthae
2. »  Gymnopodes 2. » Aulacanthae.

II1. Subsect. Triplostichae
1. Series Gymnocladia
2. ,,  Phloeobasalia
3. ,, Gymnobasalia

Distribution. About 90 species in fresh and bracklsh water,
in all parts of the whorld.

Key to the sections.’

da. Stipulodes in a single whorl. ., . . . . . . I HAPLOSTEPIANAE
b. Stipulodes in a double whorl . . ., . . . . IIL DIPLOSTEPHANAE

Key to the species and subspecies?).

Jda. Stipulodes in a single whorl (Haplostephanae) e e . 2
b. Stipulodes in a double whorl (Diplostephanae) e+« . . 15
2a. Cortex on stem and branchlets absent . . . . . . . . . . 3
b. Cortex on stem present, on branchlets absent or present . . ... .10
3a, Stipulodes opposite the branchlets . . . . . . . . . . . 4
b. Stipulodes alternating with the branchlets . . e |
4a, Oogonia, but not antheridia at base of branchlet- whorls, bract-cells at ultimate
node of branchlets well developed . . . . . . . . 6. C. succincta

b. Neither oogonia nor antheridia at base of branchlet-whorls; bract-cells lacking
at ultimate node of bramehlets . . . . . . . . . 7 C. pashanii

Y) Cf. footnote on p. 51.
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5a.Plant dioecious . . . . .+« .+ .+« 0 o e e . 6
bh.Plant monoecious . . o+ 4 .+ e e s e s e e e e s 8
6a. Base of branchlet-whorls sterile; gametangia solitary . . . 4 C. fulgens
b. Base of branchlet-whorls fertile; gametangia aggregated . . . . . T
7a. Bract-cells reduced or wanting, only microscopically visible . 1. C. australis
b. Bract-cells well developed, macroscopically visible . . . . 2 C. Wallichit
8a. Gametangia not produced at base of branmchlet-whorls. . . . . . 9
b. Gametangia produced at base of branchlet-whorls . . . . 3. C. corallina
9a. Gametangia aggregated; branchlets with a corona-like termination . .
..............A...SCBra,unii
b. Gamctangla. solitary; branchlets without a corona-like termination . . .

8. C. nuda
10a. Cortex on branchlets imperfect (Gymnopodes) . . 12, C. hydropitys
b. Cortex on branchlets absent (Gymnoclemae) . . . . . . .11
lla. 4 and Q gametangia produced at different branchlet-nodes . . . .
...............IOCerythrogyna.

b. g and Q gametangia produced at the same branchlet-nodes . . . . 12
12a. Bract-cells and spine-cells absent . . ., . . . . 11. C. burmanica
b. Bract-cells and spine-cells present ., . . . . . . . . . . 13
13a. Ripe oospores golden-brown . . . . . . 9C.C. fibrosa ssp. flaccida
b.Ripe oospores black . . . B,
14a. Stipulodes as numerous as the branchlets . . 9A. C. fibrosa ssp. Benthamii
b.Stipulodes twice as numerous as the branchlets . . . . . . . .

. e+« s+« « + .« 9B, C. fibrosa ssp. gymnopitys

15a. Cortwal cell-series of stem as numerous as the branchlets (Haplostichae).

Plant dioecious . . « « v ¢ o« . PN 13. C. canescens

b. Cortical cell-series of stem more numerous than the branchlets. Plant
monoecious or dioecious . . . . . . . . o 0 ... . 16
16a. Cortical ccll-series of stem twice as numerous as the branchlets (Diplo-
- stichae)., Plant monoecions . . . . . . T

b. Cortical ccll-series of stem thrice as numerous as the branchlets (Triplo-
stichae). Plant monoecious or dioecions . . . . . . . . 20
17a. Cortical-cells of primary series prominent} spine-cells on ridges (Tyla-
eanthae) . . . . . . . . . . e e ... 18
b. Cortical-cells of secondary series more promment spine-cells in furrows
(Aulacanthae) . . . . . . . . .+ . .+ . . .19
18a. Cortex on branchlets absent e+« + « « + « .14 C. Grovesit

b. Cortex on branchlets imperfect e e e e e 15. C. contraria
19a. Branchlets with two or more corticated articulations. Gametangia produced
at branchlet nodes giving rise to a cortex. Stipulodes = developed . . .

. P . 16A. C. vulgaris ssp. eu- vulgaris
b. Branchlets entirely eccorticate. Gametangia produced at branchlet-nodes not
giving rise to a cortex. Spme -cells rudimentary . . . . . . . .

. : N - . 16B. C. wvulgaris ssp. squamosa

20a. Cortex on branchlets absent (Gymnocladla) v . . 17. C. Handae-
b. Cortex on branchlets imperfeet . . . . . . . . . . . . 21
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21a. Basal branchlet-articulation ecorticated (Gymmno b asalia)
« . .- . 2. C, zeylamca.

b. Basal branchlet artlculatlon cortlcatcd (Phloeobasalla) ... 22
22a. Plant dioecious . . . . . . . .+ .+ . < + . . . . 23
b. Plant monoecious . . . . . . . . e e e e+ . . 25
23a. Whitish bulbils present at the lower nodes of the stem . . 18, C. aspera
b. Whitish bulbils absent . . . . . . . .. ., . e . 24
24a. Stipulodes much longer than the spine-cells, which are rudimentary . . .
T e e e e e e e e e .o 19. C. infirma
b.Stipulodes and spine-cells of equal length both rudimentary . . .
voe e e e e e . < . 20. C. connivens

25a. Basal branchlet-articulation not diaphanous, long. Cortical cell-series of
branchlets twice the number of bract-cells . e e . 26
b. Basal Dbranchlet-articulation subdiaphanous, short. Cortical cell-series of

branchlets thrice the number of bract-eells . . . . . . . . . 27
26a. Primary cortical-cells of stem more prominent than secondary ones. Stipulodes
elongated . . . ., . . . e e . .« . 22.C. delicatula

b. Primary cortical-cells of stem equally well developed as secondary ones.
Stipulodes rudimentary . . . 3 M 0§ globulans
27a.S8pine-cells absent. . . . . . ., . ., ., . . . 23 C. inermis
b. Spine-cells present . . . . . . ., . . . . 24 C. brachypus

I. Sectio HAPLOSTEPHANAE A, BrauNn in N. Denkschr.
Schweiz. Ges. Naturw. 10, 1849, p. 13; id. in Hooker’s Journ. Bot. 1,
1849, p. 200; id., id.,, p. 294; von LmonHArDI in Lotos 13, 1863, repr.
p. 13; id. in Verh. naturf. Ver. Briinn, 2, 1864, repr. p. 41; A. Braux,
Consp. syst. Charac. europ., 1867, p. 3; id. in Monatsb. Kon. Akad.
Wiss. Berlin f. 1867, p. 798, 1868; id. in Comy, Krypt. FL. Schles. 1,
1876, p. 403; Braun & NomrpsTEpT in Abh. Kén, Akad. Wiss. Berlin,
1882, p. 17; T. F. Aruen, Charac. America 1, 1888, p. 53; H. & J.
‘GrovEs in UrBaN, Symb. Antill. 7, 1911, p. 31; NorpsTepT in Proe.
Roy. Soec. Viet. 31, N. S, 1918, p. 4; Groves & BuLLock WEBSTER, Brit.
Charoph. 2, 1924, p. 11; J. Groves in Journ. Linn. Soec., Bot., 46, 1924;
p. 363; PriNtz in ENGLER & PranTL, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429;
G. 0. AuLex in Journ. Ind. Bot. Soc. 7, 1928, p. 60; PaL in Journ.
Linn. Soc., Bot., 49, 1932, p. 65; GroveEs & ALLEN in Proec. Roy. Soec.
Queensl. 46, 1935, p. 53; ZaNEveLp in Blumeca 3, 1939, p. 381 -
Stenartreae GANTERER, Oesterr. Charen, 1847, p. 12 — Chara subgen.
Charopsis von Lmonuarpr in Lotos 13, 1863, repr. p. 13 — Chara scet.
Charopsis vox LronHARDI in Verh, naturf. Ver. Briinn 2, 1864, repr. p. 41:

Stipulodes in a single row, frequently well developed sometlmes
Tudimentary.
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Key to the subsections.

la.Stem and branchlets without cortical-eells . . . . . . I ECORTICATAE
b. Stem corticate, branchlets ecorticate or imperfectly corticate . I1. CORTICATAE

I. Subsectio EcorticaTaE A. Braun in Hooker’s Journ. Bot. 1,
1849, pp. 200, 203; id., id.; p. 294; id. in Monatsber. Kon. Akad. Wiss.
Berlin f. 1867, p. 799, 1868; id. in Comy, Krypt. Fl. Schles. 1, 1876,
p. 403; Braun & NorpsTEDT in Abh. Kén. Akad. Wiss. Berlin, 1882,
p. 17; T. F. AuLeN, Charac. America 1, 1888, p. 53; NoRDSTEDT in
Proec. Roy. Soe. Viet. 31, N.S,, 1918, p. 4; Groves & ALLEN in Proe,
Roy. Soc. Queensl. 46, 1935, p. 53; ZANEVELD in Blumea 3, 1939, p. 380
— Chare seet. Helerosiphonicge WaLLroTH, FL Crypt. Germ., 1833,
p. 107 — Chara hypogynae sect. Monosiphoniaze A. BRAUN (non WALL-
rRoTH) in Ann. Sci. Nat. 1, sér. 2, 1834, p. 353 — Charopsis subsect.
Ecorticatae voN LronNHArDI in Lotos 13, 1863, repr. p. 13 — Euchara
subsect. Ecorticatae vox LroNmarpl in Verh. naturf. Ver., Briinn 2,
1864, p. 42. s '

Cortical-cells on stem and branchlets lacking.

1. Chara australis R. Brown, Prodr. Fl. Nov. Holl. 1, 1810, p. 346;
A. Braux in Linnaea 17, 1843, p. 117; id. in LEmMann’s Plant. Preiss. 2,
1847, p. 284; id. in Hooker’s Journ. Bot. 1, 1849, p. 200; KurrziNg,
Spee. Alg. 1849, p. 519; WaLLMaN in Vet. Akad. Handl. 1852, p. 284;
jd. in Act. Soe. Linn. Bordeaux 21, 1856, p. 47; A. BrauN in HoOKER’S
Flora Tasman. 2, 1860, p. 159; id. in Monatsher. Kon. Akad. Wiss,
Berlin f. 1867, 1868, p. 799 (nom. tant.); Braun & Norostepr in Kén.
Akad. Wiss. Berlin, 1882, p. 105; T. F. Auren, Charac. of Amer. 1,
1888, p. 53 (nom. tant.); Hourz in Mitt. Naturw. Ver. Neuvorpommern
u. Riigen 36, 1905, p. 38; Bamey, Compreh. Catal. Queens]. Pl, 1909,
p. 678 (nom. tant.); NorpsreEpr in Proe. Roy. Sod. Viet. 31, 1918, p. 4
(nom. tant.); J. Groves in Philipp. Journ. Sei. 19, 1921, p. 664;
in Journ. Linn. Soec., Bot., 46, 1922, p. 70; GroveEs & ALLEN in Proc.
Roy. Soe. Queensl. 46, 1937, pp. 53, 54; Hassrow, in Bot. Not., 1939,
p. 801 — Nitella pachyarthra; Nitelle Stuartiana; Tolypellopsis simpli-
cissima; Chara Stuartiana; Chara plebeja; ef. varieties.

Plant dioecious, bright-green or brownish-green to almost white in
the hyaline variety lucida, up to 35 em high, not at all incrusted, there-
fore in a dried state very much flattened. Stem very stout (3.8 mm
in diam. in f. Stuertiana) to slender (viz. 260—750 u in var. lucida).
Internodes 1%4—2 times as long as the branchlets. Cortex and spine-cells
absent. Stipulodes very small and conical acute, up to ¢. 180 n long
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and c. 80 u wide at base, single or in pairs, but always alternating with
the branchlets. Branchlets 3—8 in a whorl, 0.5—4.5 cm long, consisting
of 3—5, sometimes very swollen articulations, ultimate articulation very
short, frequently conical, acute, somewhat curved, rarely obtuse (var.
plebeja). Bract-cells not always developed, sometimes 3 present (130—
300 p long, 20—50 p wide at base), at the ultimate node, however,
frequently lacking. Bracteoles, if any, usually 1—2, similar to the
bract-cells. " and ¢ gemetangia produced in great clusters at the
base of the whorls, and 1—3 at the nodes of the branchlets, except
the ultimate one. Antheridia when fresh red, 660—1250 u in diam.
Oogonia 800—1000 p long (inclus. coronula), 530—740 n wide; spiral-
cells showing 7T—9 broad convolutions; coronule 70—90 p high, 140—
250 p wide at base, individual cells blunt at their apices, straight or
spreading; oospores black, 550—800 u long, 330—510 n wide, with 7—S8
ridges. Bulbils found in one specimen of the var. nobilis only.
Remarks. Chara australis is much variable in habit; the diam.
of the stem of f. {enerior is only e. 325 u, whereas that of £. Stuartiana,
to which the most gigantic Chara specimens belong now known to exist,
reaches a diam. of 3.5 mm. In table XII a review is given of the
characters of the - different varietics in my opinion worth while to

TABLE XII.

N‘“‘“ « nobilis | B lucida |y Vieillardii

Characters
Habit stout to robust | rather stout '| fairly robust
Appearance _not glossy extremely not glossy

_ : glossy oo

‘Stem-diam. in mm 1-35 0.25—0.75 0.45—1.5
Internodes (w.r.t. length ‘ : ‘

of branchlets) 1—2 X aslong| 4 X aslong | 1 X aslong
Number of branchlets 3—6 - 6 6—8
Length of branchlets in em 2—3 0.6—1.5 1.5—4.5
Numbher of articulations 3—5 5 45
Antheridia (diam. in p) 800—1250 550—960 750—1250
Oospores (length in p) 660—730 550—660 712—1756
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distinguish, though there is no sharp break, especially between the
varieties lucide and Vieillardii.

Braun first distinguished C. plebeje as a separate species (1843,
p. 118) but afterwards it was cited by this author as a subspecies
(1882, p. 107). The characteristic feature by which it is distinguished
from the other varieties of C. ausfralis is the small and obtuse ulti-
mate branchlet-articulation, though for the rest it is hardly different
from var. Vieillardit. In my opinion it is best considered a varlety,
but as I did not see a specimen I should reserve decision.

C. australis is most nearly allied to C. Wallichis from which 11:
may be distinguished by the bract-cells being visible with the naked
eye. Another nearly related species, which it resembles much, moreover,
in appearance is C. corellina, but this is monoecious.

During a long lapse of time C. australis was considered endemie
in Australia and in some of the adjacent Eastern islands. However,
in 1921 it was recorded by Groves from Annam (Indo-China), and
the present paper shows that it occurs in Sumatra and New Guinea.

- Ecology. In bays, tributaries, waterholes in rivers, at the base
of a cataract, the last two being habitats with more or less rapidly
flowing water. In one case Brasenia peltata, a Nymphaeacea, is quoted
as an inhabitant of the same locality, whereas Chara fibrosa ssp. flaccida
and C. zeylanica are also found growing together. Plants with ripe
gametangia are collected from November to July.

Distribution. Between 13°N. and 50°8.; cireumtropic and
Southern Temperate extending from Asia, Indo-China (Groves, 1921,
Pp. 664) southeastwards to Australia and New Zealand (cf. varieties).

var. « nobilis A, BRAUN in Abh. Kon., Akad. Wiss. Berlin,
1882, p. 105. i .

Plants very stout to robust, greyish green. Stem 1—35 mm in
diam. Internodes 15—2 times the length of the branchlets, heavily
swollen and contracted in the nodes. Branchlels 3—6 in a whorl, 2—
3 em long, 1—3 mm in diam., consisting of 3—5 articulations. Braci-
cells and bracteoles 180—300 p long. Antheridia 800—1250 p in diam.
Oogonia 880—1000 p long (incl. coronula), 670—740 x wide; coronula
70—80 . high, 140—200 p wide at base; oospores 660—740 p long, 480—
510°u wide. Root-bulbils, oceurring in but one specimen, spherical, and
present in clusters of 4—10 proceeding from the root-nodes.

Remarks. Braun has not cited BrownN’s original specimen from
"New Holland“ under one of his varieties .in the ”"Fragmente“. How-
ever, as the specimens signed by BRAUN: "nobilis“, are quite identic
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with the type specimen of Browx, the var. nobilis must be considered
the typical one of the species. ‘

Distribution. Between 20°8S. and 45°S.; AusrtraLIA, Tas-
mania. Moreover in lit.: New Zealand, Braun & NORDSTEDT
{1882, p. 105), NorpsrepT (1889, p. 31).

f. 1. typica Zawmv., nov. form. — Chara australis R. BR. var. nobilis
A, BrauN in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 105; KuErrzng,
Tab. Phye. 7, 1857, p. 11; NorpstepT in Hedwigia 70, 1888, p. 187;
id. in Acta Univ. Lund. 25, 1889, p. 31; Bamgry, Compreh. Catal.
Queensl. Pl, 1909, p. 678 — Nitella pachyarthra F. voN MUELLER in
herb. Berolin. :

Illustration. Kuerzing, Tab. Phye. 7, 1857, pl. 217, f. 2.

Planta robusta. Coulis 1—1.5 mm diam. Internodiec quam ramuli
14—1.plo longiora, valde tumida. Verticillorum ramuli 5—6, ad 2 em
longa, e. 1 mm diam., 4—5 articulationibus. Bracteae et bracteoli c. 180 u
longi. Antheridia 180 p diam.

Plants very stout. Stem 1—1.5 mm diam. Internodes 1o—1 times
as long as the branchlets, heavily swollen. Branchlets 5—6 in a whorl,
up to 2 em long, ¢. 1 mm in diam., showing 4—5 articulations. Braci-
cells and bracteoles c. 180 u long. Antheridia 800—1000 p in diam.

WEST AUsTRALIA: S. W. Division, Swan River, 1845, DRUMMOND s.n.,
herb. HooxEr in (B), 4 and Q; ibid, without date, DrRuMMOND 228 (B), O;
Queensland: Upper Brisbane River, no date, HARTMAN 305 (B), '; Australia
felix, no date, F. voN MUELLER s.n., herb. SONDER in (B), ol and o} ibid., 1854,
F. voN MUELLER s.a. (B), d ibid,, no date, F, voN MUELLER s.n. (B), d-
with a remark by NORDSTEDT: ”stipula bina alternantes’; ibid.,, no date, LEIciiH.
(= LeiciarDT?) coll. san. (B), Q juv.?); E. coast of New Holland, 1802—’03,
R. BrowN san. (B), ', fragments of the type®); New South Wales: Para-
matta, ¢. 1867, W. Wools s.n. (B), 4 ; ibid., without exact locality, Mr BALFOUR’S
waterholes in the river, 17 XTI 1843, no collector s name (B), Q; Vietoria:
Honeysuckle Creek, in deep places of the river, 4 II 1853, ¥, voN MUELLER s.n.
(B), 5" and Q3); ibid., without exact locality, 1858, F. voN MUELLER s.n. (B), J-
: TASMANIA: without exact locality, 1858, Gun~ 1000, herb. Hooker in (B),

s 4 specimens one with bulbils; ibid., Launceston, bason of the ecataract, no
date and collector’s name (B), g

) On the same sheet is a fragment belonging to this variety without
mentioning the locality, enclosed in a cover on which is written: ”Nitella
translucens ¢ growing under Brasenia peltata®‘,

*) ROBERT BROWN collected in tropical North Australia near Endeavour River,
and in New South Wales near Port Jackson.

" 3) On the same sheet is another label on which Baron vON MUELLER himself
Wrote: "Nitella pachyarthra. In lacunis fluvii Broken River 4, Dr M.%..
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Remarks. The name suggests the most striking feature of this
form for which RoBErT BrowN’s plant is the type. Kurerzm remarks
to plate 27, f. 2 (1857, p. 11): ”Bracteen fehlen ginzlich®, however,
this is not correct, as I have observed them, : )

Distribution. Between 20°S. and 45°S.; AvusTraLA, S.W.
Division, Queensland, New South Wales, Victoria; Tasmania. More-
over in lit.: New Zealand, Braun '& Norpstepr (1882, p. 105), Norp-
sTepT (1889, p. 31). : :

f. 2. Stuartiana (Kvuezring) ZaNEv., nov. comb. — Nitella Stuarti-
ane Kuezrive, Tab. Phye. 7, 1857, p. 11 (non est N. Stuartic A. Br. =
N. congesta A. Br.); BrauNn & NorpsTEpT in Abh. Kén. Akad, Wiss.
Berlin, 1882, p. 105 — Chara Stuartiene KuerzING in herb. SonpEr
in (B); BrAuN in Linnaea 25, 1852, p. 707.

Illustration. Kurrzixg, Tab. Phye. 7, 1857, pl. 28, £. 11).

Plant extremely robust. Stem 1.5—3.5 mm in diam. Infernodes
up to twice as long as the branchlets, very. much swollen. Branchlets
3—5 in a whor]l, 2—3 cm long, 1.5—3 mm wide, consisting of 3—4
heavily swollen articulations. Bract-cells and bracteoles e. 300 u long.
Antheridie ¢. 1250 p in diam. Oogonia absent.

TasMANIA: South Esk River, ”in flumine“, no date, STUART s.n.,, herb.
SonpEr in (B, L), . fragments of the type (probably Sruarr 1565, cf. BrAUN,
1852, p. 707); ibid.,, STUART s.n., without the remark: ”herb. SoNDERY,. (B), ~

. Remarks. This form represents the largest Chara, and is at
once recognized by its extremely robust habit, the extraordinarily
swollen articulations and stem-internodes contracted into the nodes,
and the 3—5 branchlets. o :
- Distribution Between 40°8S, and 42°8S.; Avusrtraia, Tas-
mania. . . )
. var. B lucida A. Braun in Abh. Kon. Akad. Wiss. Berlin, 1882,
p. 106; BanEy, Compreh. Catal. Queensl. Pl, 1909, p. 678. '
Plants very glossy, transparent and flexible, if a number of plants
are taken together the colour is brownish green. Stem slender to
moderately stout, 250—750 p in diam. Internodes half as long as the
branchlets, eylindrical and hardly contracted into the nodes. Branch-
lets 6 in a whorl, 0.6—1.5 em long, up to 0.5 mm in diam., composed
of 5 articulations. Bract-cells and bracteoles c. 180 u long. Antheridia
550—960 1 in diam. Oogonie 800—900 . long (incl. coronula), 530—

) In contradistinetion to KUETZING’S statement to this plate -again that
no bract-cells are extant, I must remark that I have seen them.
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580 p wide; coronula e. 90 u high and e. 160 u wide at base; oospores
550—660 . long, 370—490 n wide. '

Remarks. The variety lucide is especially characterized by its
glossy appearance. The New Guinea find is an interesting one for the
extension of the area known for the collective species. .

Distribution. - Between 0° and 40°S.; Asta, New Guinea —
AUSTRALIA, . ’ ‘

f. 1. typica Zanev., nov. form.

Planta mediocriter robusta. Caulis ad 750 p diam. Verticillorum
ramuli ad 1.5 em longa, 0.5 mm diam. Antheridia 660—960 x diam.

Plant rather stout. Sfem up to 750 p in diam. Branchlets up to
1.5 em long, 0.5 mm in diam. Antheridia 660—960 p in diam.

N. E. NEw GUINEA: Morobe District, Wareo, 2000 m alt,, 2 I 1936,
CLEMENS 1459 (B), O7|rand Q. ]

’ SourTH AvusTRALIA: Northern Territory, Baines Creek, V 1836,
F. von MuELLER 5 (B), 4 and QO ; ibid, Victoria River, no date, F. von
MvuELLER 5 (B), d and Q, type.

Remarks Distinguished from £, tenerior in being much
more robust.

Distribution. Between 0° and 40°S.; Asia, New Guinea —
AUSTRALIA.

f. 2. tenerior A. Braux (in herb.), nov. form.

Habitus varietatis lucidae, sed in omnibus partibus minor. Caulis
ad 350 u diam. Verticillorum ramuli 6 mm longi. Antheridia 600 p diam.

Habit as var. lucide, but much more slender. Stem up to 350 p
in diam. Branchlets not longer than 6 mm. Antheridia 600 u in diam.

N. AusTtraria: Gulf of Carpentaria, without exact locality, 1856, F. vON
MuELLER s.n. (B), o type. :

Remarks. As the specimens are distinetly recognizable by their
small appearance, it scems worth while to distinguish this form. Only
male plants collected.

Distribution. Between 10°S. and 20°8.; AustraLi, Gulf
of Carpentaria. _ _ '

var. y Vieillardii?) A. Braun in Abh. Kén. Akad. Wiss. Berlin,
1882, p. 106. '

Plants brownish green, transparent, not distinctly glossy. Stem

') BrAUN writes in the "Fragmente* (1882, p. 106): "Viellardi®, however
the spelling of this name must be an orthographic error, as the plant was named
after its collector E. VIEmLarp. In accordance with the International. Rules
(1935, art. 70) I write ”Vieillardii*.
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slender to stout, 450—1500x in diam. Internodes as long as the
branchlets, not swollen, not contracted into the nodes. Branchlets
6—8 in a whorl, 1.5—4.5 ecm long, 0.5—1.25 mm in diam., showing
4—5 - articulations, the ultimate one sometimes conical. Bract-cells
and bracteoles more or less rudimentary and even up to 250 p long.
Antheridia T50—1250 p in diam. Oogonia 1025 p long (inel. coronula);
620—670 u wide; coronula ec¢. 130 p high, e. 140 u wide at base;
oospores 712—T756 u long, 490—534 pu wide.

Remarks. This variety can be distinguished from var. lucida,
which has nearly the same habit, by its not being distinetly glossy.

Distribution. Between 3°N. and 40°8S.; Asia, Sumatra —
Avustraria, New Caledonia, Fiji Islands. Moreover in lit.: New Zea-
land, ef. f. typica.

f. 1. typica Zaxev., nov. form. — Chare australis R. BrowN var.
Vieillardii A. Braun in Abh. Kon, Akad. Wiss. Berlin, 1882, p. 106;
NorpstepT in Hedwigia 70, 1888, p. 188; id. in Acta Univ. Lund. 25,
1889, p. 32. : _

Illustration. Brauny & NorpsteEpr in Abh, Kén. Akad. Wiss.
Berlin, 1882, pl. 7, f. 195.

Planta mediocriter robusta, translucens, flexilis. Verticillorum
ramuli 6, 25—3 em longi, 1.25 mm diam., 5-articulati. Bracteae et
bracteoli e. 250 n longi. Antheridia 750—1250 u diam.

Plants fairly stout and flexible, transparent. Sfem 1—1.5 mm in
diam. Branchlets 6 in a whorl, 25—3 cm long, 1.25 mm in diam.,
showing 5 articulations. Bract-cells and bracteoles c. 250 p long.
Antheridia T750—1250 p in diam.

New OaLepoNia: Pancher, 1869, F. voN MUELLER sn. (B), " and Q, juv.

Remarks. The -typical form and f. simplicissima ave disting-
uished from f. vitiensis by having only one stipulode to each branchlet.
Forma typica has the most robust habit of the three.

' Distribution. Between 20°S. and 40°S.; New Caledonia.
Moreover in lit.: New Zealand, NorpsteEpT (1889, p. 32).

f. 2. vitiensis Norpsteor in Hedwigia 70, 1888, p. 188; id. in
Forschungsreise S. M. S. ”Gazelle“ 4, 1889, p. 8. _

Illustrations. Norostepr in Hedwigia, 70, 1888, pl. 6,
figs. 3—6. - .

Stem up to 760 p in diam. Infernodes as long as the branchlets.
Branchlets 6—8. in a whorl, ¢. 4.5 em long, 800 x in diam. consisting
of 5 articulations. Bract-cells 2 and bracteoles 1, c¢. 130 p long.
Antheridie 750 p in diam.
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Fii1 Istanps: Oralau, in the marshes near Bureta, VI 1882, WEBER s.n, (B),
g and Q, type; ibid., Leruka, XI 1875, NAUMANN s.n.?) (B), g -

Remarks. This form was separated by NORDSTEDT on account
of the presence of two stipulodes at the base of each branchlet. It
is an extremely slender form with proportionally long branchlets and
internodes. The type possesses only very young oogonia, and the other
plant is a male plant, therefore no dimensions of the oogonia can
be given. ‘

Dlstrlbutlon Between 16° 8. and 20° S.; Fiji Islands.

f. 3. simplicissima (FiLArszKY) ZANEV., nov. comb. — Tolypellopsis
(Nitellopsis) simplicissima FILArRSzKY in Areh. f. Hydrobiol. 1934, Suppl.
Bd. 12, Trop. Binnengew. Bd. 4, p. 716; id. in Math. u. Naturw. Anz.
Ung. Akad. Wiss. 52, 1935, p. 468 (nom. tant.).

Illustrations. Fiwarszky, [l c, figs. 51—57; the pres.
paper, f. 9a. :

Differt ab varietate Vieillardii habitate tenuiori et rigidiori. Caulis
ad 500 p diam. Verticillorum ramuli 6—8, 1.5 em longi, 0.5 mm
diam., 4 articulationibus, segmento ultimo conico. Bracteae et bracteoli
c. 90 p longi.

Differs from.variety Vieillardit by the more slender and the stiff
habit. Diam. of the stem up to 500 p. Branchlets (49—)6(—8) in a
whorl, ¢. 1.5 em long, 0.5 mm in diam., showing 4 articulations of which
the ultimate one is cone-shaped. Bract-cells and bracteoles usually
lacking, if any, up to 90 u long. '

SumaTRA: Tapanoeli, Lake Toba, S. W, part of the Porsea basin, from
3 m depth, alt. 900 m, 8 IV 1929, German Limnol. Sunda Exped. TP1d (Bu-Mus),
type, mixed with the formalin and dried material of Finarszxy’s No. 4 (1934,
p. 711), only oogonia are present and on the lowest nodes bulbils were found;

ibid., Batakdistriets, 16 VII 1904, vAN DAALEN 53%9a (Bz, L), 40 and Q, together
with Chara fibrosa ssp. flaccida and C. zeylanica.

Vernacular name: limoet (ef. lomotra, ZANEVELD,
1939, p. 376).

Remarks  This form is to be distinguished from the
typical form by the smaller habit and by having ‘more branch-
lets in a whorl. The stipulodes and bract-cells are hardly developed
or they are rudlmentary as is the case in the specimens of the Sunda
Expedition.

At the end of the type deseription of Tolypellopsis simplicissima,
Frarszxy (1934, pp. 716—717) states already that the plants from the

!y According to NORDSTELT (1888, p. 188) NAUMANN is the collector.
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Porsea-basin were quite identic with Chara australis R. Browx. Only
relying on Kurrzivg’s figures (1857, pl. 27, f. 2, pl. 28, £. 1) and not
on the specimens themselves, FiLArRszKY concludes that C. australis and
C. Stuartiana do not belong to the genus Charae but to Nitellopsis
(= Tolypellopsis), and he rejects the:correctness of the note in Braun
& Norpstepr (1882, p. 109), where Kuerzmvg’s remark that the braect-
cells are absent, is contradicted. In studying the same specimens as
figured by Kukrzivg, it is without any doubt as I already pointed out
(p. 126) that in those specimens the bract-cells are present. However,
it is possible that they are lacking and this is the case in FLArRSZKY’s
specimens. A close examination of Fmarszky’s Tolypellopsis (Nitellop-
sis) simplicissima leads me to the conclusion that it is a synonym of
Chara austrolis, but it may be considered a separate form.

Ecology. The badly preserved specimens are densely covered
with clay and therefore they look somewhat unusual. To the specimens
from the Porsea-basin is added: temp. of surface 35°—27°C., pH 8.3,
alkalinity 1.56, conductivity 1.33.10-% Other species of the same locality
are Chara fibrosa ssp. flaccida and C. zeylanica.

~Distribution. Between 2°N. and 3°N.; Asia, Malaysia,

Sumatra. B

~ Var. 3 plebeja A. Braux in Abh, Kin. Akad. Wiss. Berlin 1882, p. 107,
pl. 7, £. 196; id. in LEHMANN’s Plant. Preiss. 2, 1847, p. 148 — Chara plebeja
R. BrowN ined., ex A. BRAUN in Linnaea 17, 1843, p. 118; id. in HOOKER’s
Journ. Bot. 1, 1849, p. 201; KUETZING, Spec. Alg. 1849, p. 519; T. F. ALLEN,
Charac. Americ, 1, 1888, p. 53 (nom. tant.); NORDSTEDT in Proe. Roy. Soe. Viet.
31, N.8., 1918, p. 4 (nom. tant.).

The terminal articulation of the branchlets is obtuse and not apiculate or acute.

Remarks NorpsTEDT (1882, p. 107) states that BRAUN has cited this
variety in his manuseript as "« plebeja*, however, on account of. BRAUN’s remark
in Charae. Afrik. (1868, p. 799): "Ch. australis cum subsp., NORDSTEDT has
cited this wvaricty in ”Die Fragmente‘ as a subspecies. With regard to the
characteristics and the Greek type 9 I think that BrRAUN may later on have
considered it a variety and therefore I give it that rank. No specimens seen.

Distribution. Between 10°8. and 30° 8.; AusTRanLlA: North coast,
Braun (1843, p. 118), KuerziNg (1849, p. 519), BrAUN & NORDSTEDT (1882, p. 107)..

2. Chara Wallichii A. Braun in Abh. Kén. Akad. Wiss. Berlin, 1882,
pp. 17,7107, pl. 7, figs. 197—198; id. in Monatsber. Xon, Akad. Wiss. Berlin
f. 1867, p. 799, 1868 (mom. .tant.); T. F. ALLEN, Charac. America 1, 1888, p. 53
(nom. tant.); J. GROVES in Journ. Linn, Soc., Bot,, 46, 1924, pp. 363, 371; G. O. ALLEN
in Journ. Bombay Nat. Hist. Soc. 30, 1925, p. 597, pl. 4; id. in Journ. Ind. Bot..
Soc. 7, 1928, p. 60, f. 9; id. in Journ. Ind. Bot. Soe. 15, 1936, p. 52; PAL in
Journ. Burma Res, Soe. 18, 1929, p. 113 (nom. tent.); id. in Journ, Linn, Soc.,
Bot., 49, 1932, pp. 65, 79, pl. 14—15
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Plant dioecious, bright to brownish-green, 15—25 em high. Stem stout,
875—1000 & in diam, Internodes %—1 times the length of the branchlets, Cortex
and spine-cells absent. Stipulodes rudimentary. Branchlets 5—6 in a whorl, straight,
c. 1.5 em long, consisting of 4—6 articulations, of which the second is the longest,
and the ultimate one the shortest, though somewhat longer than the surrounding
bract-cell(s). Bract-cells cone-like, 4 at the lower nodes, 3, 2, and 1 or 2 at the
next nodes, gradually diminishing in length; the lowest bract-cells are ¢. 1068 u
long and e. 356 x wide at base, the ultimate one(s) 445 x long and e. 223 p
wide at base. The terminal node usually contains one bract-cell, but those with
two are also present. Bracteoles usually 3, similar to the bract-cells. and Q
gametangia sessile, produced at the base of the branchlet-whorls as well as at
all branchlet-nodes. Antheridia 1—3 together, 790—900 x in diam. Qogonia
clustered, 840-—900 » long (incl. coronula), 630—700 u wide; spiral-cells showing
7—38 convolutions; coronula 140—155 p high, 200—235 p. wide at base, persistent,
straight; oospores black, e, 500—610 p long, 380—440 p wide with 6—7 prominent
ridges terminating in short claws. ‘

Inpia: Gangetie Plain, Pirgunj, 9 I 1809, without collector’s name,
ex herb, Ind, Orient, Soc. Linn, Lond. (B), ', fragments of the type.

Remarks. The other dioecious speéies of the ecorticate Iaplostephanae are
but two in number. Now Clara fulgens has the base of the branchlet-whorls sterile,
whereas C. Wallichii can be distinguished from C. australis by its smaller gametangia,
a well developed terminal branchlet-articulation, and macroscopically visible bract-cells,
These characters may also serve in distinguishing this species from the monoecious
C. corallina.

‘Ecology. In growth-form C. Wallichii is a large, robust plant, rather spiky
in appearance and very brittle (ALLEN 1928, p. 60). The plants grow in dense
clumps in which other species are never found. When the environmental conditions
are favourable this species is able to oust other plants in a pond as Pan (1932,
p. 53) writes, for C. Wallichii at Toungoo, Burma, obtained complete possession of
a pond in which a little earlier a rich vegetation of reeds, Nymphaea, Salvinia, ete.
was present. Though it thus oceurs in stagnant water, the species is also found
growing in water that has an appreciable current (AriLEN, 1925, p. 598).

The few records indicate that C. JWallichii has fully mature oogonia in Deecember
and January in Burma and from October. to December in the Gangetic Plain.
According to Pan (le., p. 51) the species is restricted entirely to lowland country.
As epiphytes are recorded Coleochaete and Diatomeae species.

Distribution. Between 30°N. and 19° N.; . Asia, India: Gangetic
Plain. Morcover in lit.: India, Lower Burma, Par (1931, p. 79).

3. Chara corallina WiLLpEvow in Mém. Ae. Roy. Berlin f. 1803,
p. 89, 1805; id. in Samml. d. Abh. Kon. Akad. Wiss. Berlin f. 1803,
p. 61, 1806; id., Spec. Plant. 4, 1805, p. 186; BruzeLius & FUERNROHR
in Flora 9, 1826, p. 491; Braux in HookEr’s Journ. Bot. 1, 1849, p. 294;
Kurrzing, Spee. Alg., 1849, p. 519; WALLMAN in Aect. Soe. Linn. Bordeaux
21, 1856, p. 48; Braun & Norpstepr in Abh. Kon. Akad. Wiss. Berlin,
1882, pp. 17, 108; T. F. ArLeN, Charac. America 1, 1888, p. 53 (nom.

tant.); H. & J. Groves in Philipp. Journ. Sei. 7, 1912, p. 69; MerrILL,
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Spec. Blancoan. 1918, p. 40; J. Groves in Journ. Linn, Soe., Bot., 46, 1922,
p. 102; id. in Journ. Linn. Soec., Bot., 46, 1924, pp. 363, 371; G. O.
ALLEN in Journ. Bomb. Nat. Hist. Soc. 1925, p. 52; GroveEs & STEPHENS
in Trans. Roy. Soe. S. Afr. 13, 1926, p. 154; Groves & ALLEN in Journ.
Bot. 65, 1927, p. 338; G. O. ALLEN in Journ. Ind. Bot. Soc. 7, 1928,
p. 61; PaL in Journ. Burma Res. Soc. 18, 1929, p. 113 (nom. tant.);
id. in Journ. Linn. Soe., Bot., 49, 1932, pp. 65, 80; Dixrr in Journ. Ind.
Bot. Soc. 14, 1935, p. 258; G. O. AuLexN in Journ. Ind. Bot. Soe. 15,
1936, p. 52; AcHARKAR & Kunxpu in Journ. Dep. Sei, -N.S. 1, 1937,
p. 11 — Chara congesta SprRENG, var. P. Fr. Axrtoxio LraNos (non
C. congesta R. Brown — N. congesta A. Br.), Fragm. d. alg. plant. d.
Filipinas, Manila 1851, p. 112 — C. corallina var.? basilaris A. Brauvy
in Abh.” Kon. Akad. Wiss. Berlin, 1882, p. 108 — Charae furcate HORNE-
MANN, a name to be found on herbarium labels — Chera moluccana
Zepeuus in Herb. Lugd. Bat, — Chara Roxburghit A. BRAUN (non
N. Roxburghii A. Br.) in Regensb. Bot. Zeit.,, 1835, p. 59 — Nitella
coralling AGAmrpH, Syst. Alg., 1824, p. 123.

Illustrations. WmipENow in Mém. Ae. Roy. Berlin f. 1803,
pl. 2, f. 2, 1805; id. in Samml. d. Abh. Koén. Akad. Wiss. Berlin
f. 1803, pl. 2, f. 2, 1806; Kuerzmvg, Tab. Phye. 7, 1857, pl. 80; Braux
& NorpsteEpT in Abh. Kén. Akad. Wiss. Berlin, 1882, pl. 7, £ 199;
Groves & StepHENs in Trans. Roy. Soe. S. Afr. 13, 1926, pl. 14
(f. mascarensis) ; G. 0. ALLEN in Journ. Ind. Bot. Soe. 7, 1928, £. 10
and pl. 6; AcuarRkaR & Kunpu in Journ. Dep. Sei, N. 8. 1, 1937, pl. 5,
figs. 3—6 the pres. paper, f. 12a.

Plant monoecious, bright to brownish-green, shrrhtly annularly in-
crustated, flexible, up to 30 em hlgh. Stem moderately stout, 750—
1205 p in diam. Internodes 1—4 times the length of the branchlets.
Cortex and spine-cells absent. Stipulodes rudimentary, alternating with
the branchlets, if any, small and acute, e. 210 p long, c. 150 p wide at
base ). Branchlets 6—8 in a whorl, ¢. 3 em long, consisting of 4—5
swollen articulations, contracted into the nodes, the ultimate articulation,
however, cone-shaped, variable in size, 45—255 u long, 30—105 p wide
at base, apex acute and somewhat incurved, penultimate eell rounded
at apex. Bract-cells 3(—4), small, acute, up to 210 x long, ¢. 60 p wide
at base, sometimes lacking at the ultimate branchlet-node. Bracteoles

1) In the HORNEMANN specimens extant in the Berlin herbarium (ef. also
BrauN, 1849, p. 295) the stlpulodes have the extraordinary length of 750 p
and a breadth of 225 4.
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similar to the bract-cells or somewhat shorter, c. 150 long, c. 45
wide at base. & and @ gametaengia together (sce remarks) in a great
number at the base of the branchlet-whorls and solitary or geminate
at the two lowest branchlet-nodes. Antheridia earlier ripe than oogonia,
530—675 u in diam. Oogonia 925—1230 u long (exel. coronula), 600—
900 p wide; sptral-cells showing 7—9 broad convolutions; coronula
150—180 p high, 180—195 p wide. at base; individual cells in a young
state diverging, when mature close together; oospores black, 645875 p
long, 525—605 & wide, with 6—7 ridges.

INDIA: Malabaria, Bombay, no date, PoLyporE RouUX s.n., ex herb.
BoisviN, com. GUILLEMIN: (B); Coromandelia, Tranquebar, Woppanpasi Tam,
7 I 1799, no collector’s name, herb. G. voN MARTENS in (B), fragment of the
type 1); Ben gal, without exact locality, 1869, e¢. Kurz 1924 (B); ibid,,
1871, Kurz 2718(B); India orientalis, without indication of the locality
and date, HORNEMANN s.n. (B); ibid, ex herb. Linx in (B); In Indiae aquis
(K1EIN), without exact locality, date and colleetor’s name, ex herb. WiLLD,,
1806—’12 (B), ef. BrRAUN (1849, p. 295). '

-S1aM: Pak Raw, inside channel between two parts of Talé Sap, water
4—6 m, brackish, 25 I 1916, ANNANDALE 15 (Si), together with Chara hydropitys
and C. zeylanica.

Java: Banjoemas, G. Dijéng (on the label: ”Yang mount.‘) near
Tamanhidoep, alt. 2200 m., VI 1928, GANDRUP s.n. (Bz), sterile and badly preserved
specimen, therefore identification not certain. A .

BorNEO: W. Division, Bengkajang, III—IV 1863, Dr E. VON MARTENS
8.n., ex herb. BRAUN in (B), "”Unter Nitella polyglochin v. Zollingeri®, four sterile
specimens of which threce have the remark ”im Festungsgraben 22-3-63%“ and
the fourth bears no annotations at all '

PHILIPPINE ISLANDS: without exact locality and date, LLaNOS s, ex herb.
DE CAND, 1855 in herb. A. Braun in (B), type of Chare corallina WILLD. var.
basilaris, C. congesta LraNos non R, BR.2),

1) Braun (1849, p. 295) states that WILLDENOW gives Malabar as the type
locality, but KLEIN wrote on a paper in WILLDENOW’s herbarium: "Frankenb.
1799¢ and thercfore BRAUN supposed that this must be ”Tranquebar’ on the
coast of Coromandel, which is actually confirmed by a specimen in the Berlin
herbarium. .

2') This is the specimen mentioned by BrauN & NorpsTEDpT (1882, p. 108),
GrovEs (1912, p. 69) and MERrmL (1918, p. 40)., In contradistinetion to BrauN’s
remark (1882, p. 108) I saw-on a branchlet-node of the type an antheridium
and a young oogonium. The var. basilaris must therefore be excluded as it was
based on the absence of this particular. This specimen undoubtedly is C. corallina and
not C. zeylanica as MERRILL (1918, p. 40) presumed. On the same herbarium sheet
there is another specimen with the following note: “Chara furcata Roxs., ex
herb. DESFONTAINE“, Most probably this specimen was not collected in the
Philippines (cf. also Brauw, 1849, p. 295).
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. AMBOINA: in the lake of the Governor’s garden, no date, ZIPPELIUS s.n.
(L), very rich fertile material, mixed up with N. pseudoflabellate var. mutila !),
NEw CaLEDONIA: Wagap, 1863, VIEILLARD 1984 ?, ex herb. KuErTzING in (L).

Remarks. The present species is in a marked degree protan-
drious. Ripe antheridia and oogonia are hardly to be found at the
same time. There is an interesting difference in the situation of the
gametangia at the branchlet-nodes in C. corallina and other Chara
species.. The place of the antheridium at the branchlet-nodes is not
below the oogonium as is usually the case in the genus Chara, but it
is more or less obliguely situated. This may go so far that it some-
times looks as if the antheridium is attached heside the oogonium.

This also explains the situation of the bracteoles. Frequently one
bracteole™ is normally situated above the antheridium, whercas the
other one stands below the antheridium at the side of the oogonium.
As Grovis & StepuENs (1926, p. 154) already stated, it is easily to
be seen that the ‘" and Q gametangia both proceed from the same
peripheral cell of the branchlet-node. In the genus Lychnothamnus
the normal position of the & and Q@ gametangia is side by side, but
in that genus the & and Q gametangia are produced by different cells
of the branchlet-node. ’

Kuerzine (1857, pl. 80, figs. a and b) figures "Friichte in den
Winkeln der Involueralblitter” to which Braun (1882, p. 108) remarks:
”Jech sah blosz Antheridien Auszerhalh. Though this is the case in
by far the most specimens, the oogonia are sometimes inserted outside
the whorls as is also figured by AcuHarkAR & Kuxpu (1937, pl. 5, £. 3)
and by ALLeEn (1928, f. 10b). The plate of (iroveEs & StEPHENS (1926,
pl. 14) shows figures (i.e. 2, 4, 5) with very small oogonia which have
already a well developed serics of crown-cells, which is always the case
in this species. '

C. coralling belongs to the group of ecorticate haplostephanous
Charas of which six other ones are also distributed in the same area,
all easily distinguishable. Chare australis, C. Wallichii are dioecious,
C. nuda has always solitary gametangia, and C. Braunii and C. fulgens
do not have the aggregated gamectangia at the base of the branchlets,
whereas C. succincla has the oogonia at the base of the whorls only.

The species was hitherto not recorded from Australia, therefore the
specimen of ViEmLLARD in the Leiden herbarium is of interest.

The variety basilaris Lianos must be excluded as the- type speci-

1) ZrepELIUS visited Amboina in 1828,
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men has the gametangia at the branchlet-nodes too; the absence of
this characteristic was the main subject for. establishing this variety.

GrovEs &. STEPHENS (1926, p. 154) designated provisionally a
form mascarensis, which can be distinguished from the type in having
usually a ring.of bract-cells surrounding the final articulation, and
in having ‘more numerous stipulodes. As I did not see the specimen,
no comments can be given, but the cited differences from the type
seems to be very inconstant so that I believe it hardly necessary to
maintain the .form. ,

Ecology. C. coralling is usually a very large and robust but
brittle plant. It sometimes reaches a length of 50 em when growing
amongst a thick vegetation, as in this ease the internodes in the lower
parts of the plants are considerably elongated. Another peculiarity for
this species is the more or less contracted nodes and the swollen
branchlet-articulations. When dried and not heavily pressed the specimens
show a marked rippling, possibly due to the annular lime incrustation
as the not incrusted clear green parts are heavier shrivelled up than
the parts provided with caleium carbonate. Though Braun (1849, p. 295)
declines the annular incrustation for this species it is often deseribed
(cf. ArLLEN 1928, p. 61 and PaL, 1932, p. 80), and was noticed by the
writer too in different specimens. ‘ :

The -species grows in largish clumps, in the stagnant water of
ponds, pools, ete., but also in the typical “raos, torrent beds of the
Saharanpur district. In the Toba lake it is mixed up with Nitella suma-
trana and C. zeylanica, in Amboina with N. pseudoflabellata and in
Siam with Charae hydropitys and C. zeylanica.

Malaysian plants bearing gametangia are found from March to
July, they are, in Indla at their best throughout the cold weather
(ALLEN 1928, p. 61). o

Chara coralling is probably most represented in mountainous areas;
in Sumatra and Java it occurs at an altitude of 2200 m.

It is very seldom overgrown with green algae. Dixrr (1935, p. 258)
mentions Chaetophora elegans RoTH. as being epiphytiec. A number of
Hydre and Vorticella species are also present on the thallus.

‘The ripe antheridia have a coral-red colour to which the speclflc
name refers; they are found from January to July.

Dlstrlbutlon Between 25°N: and 25°S.; Asm, India:
Malabarla Coromandelia, Bengal Siam; Malays1a Java, Borneo
Phlhpplne Islands, Amboina — AvstraLiA, New Caledonia. Moreover
in lit.: Asa, Qeylon (Groves, 1921, p. 102); Gangetic Plain:
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Saharanpur, Groves & ALLEN (1927, p. 338), ALLen (1928, p. 61);
Bareilly, ArLen (1936, p. 52); Gonda, Groves (1934, p. 372), ALLEN
(1925, p. 597); Benares, Howrah, Mugra, Sucksagur, Caleutta, GroVES
(1924, p. 372); Pegu: Kyantaw (= Kyeik-tau?); Malaysia:
S. Andaman Islands, Groves (1924, p. 372); Sumatra, Grovis &
StepuENs (1926, p. 154), Groves & AwuLen (1927, p. 338), Dixir
(1935, p. 258) — AwricA, Mascarene Islands, Mauritius, Groves &
SterHENS (1926, p. 154).

4, Chara fulgens FILARSzKY in Arch. f. Hydrobiol. 1934, Suppl.
Bd. 12, Trop. Binnengew. Bd. 4, pp. 720; id. in Math. u.. Naturw. Anz.
Ung. Akad. Wiss. 52, 1935, p. 468 (nom: tant.). ‘

Illustrations. Fiarszky, 1934, I c., figs. 66—70; the pres.
paper,. £. 10a.

Plant dioecious, bright-green, glossy, hyaline, flexible, probably
e. 30 em high (and more). Stem rather robust, up to 1000 x in diam.
Internodes very variable in length with respeet to the length of the
branchlets: in the lower parts of the plants very long, 4—6 cm, in
the upper parts, 0.5—2 em. Stipulodes alternating with the branch-
lets, conical, acute, e¢. 180 px long, c¢. 35 u wide at base. Branchlets
4—8 in the upper whorls, 4—6 in the lower ones, 0.5—2 cm long,
consisting of 4—6 articulations of which the ultimate one is short;
they are swollen and constricted into the nodes. Bract-cells (1—)3(—4),
equally small, acute, much shorter than the oogonia, ¢. 125 u long,
45 p wide. Bracteoles similar to the bract-cells. & and Q gametangia
disjuncted, solitary at the first and second branchlet-nodes. Antheridia
unknown. Ripe oogonia not known. Oogonia c. 900 u long (exel. coro-
nula) ; coronule c. 175 p high, e¢. 180 » wide at base, individual cells
strongly divergent and egg-shaped.

Baur: 8. Bali, Danaubratan, little caldera lake near Batocntl, alt, 1231 m,
depth 10 m, 15 VI 1929, German Limnol. Sunda Exp. BB2a (Bu-Mus), type,
two specimel_ls with very few Q fragments.

Remarks. I hesitated somewhat to describe this plant as a
separate - species on account of the following. Tt is quite similar to
C. australis var. Vieillardii, except the lack of oogonia at the base of
the whorls, and it also resembles very much C. Braunii, except its
being dioecious.

Frarszky’s description of this species was only based on two
Q whorls preserved in fluid. Though I borrowed from the Museum of
Budapest all the material of the German Limnol. Sunda Exp. these
fragments were not to be found in the tube BB2a: this contained
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only fragments of Nitella mucronata var. pseudograciliformis, with
whiceh it was” found growing together. In the dried material, however,
I saw another Q whorl with unripe oogonia situated in the- same
manner, viz. only at the branchlet-nodes. Therefore, and also in view
of the theoretical possibility of the existence of this species as a
combination of characters I consider it a separate species.
Keology. The bright-green robust plant has a glossy appear-
ance. When dried it has an almost white colour, which is probably
not due to a heavy incrustation as this was not at all observed. It
was collected together with Nitella mucronate var. pseudograciliformis
in a caldera lake with a diam, of 2.6 km at an elevation of 1230 m.
Temperature of the surface 22.1° C., alkalinity 0.16, pH 6.8.
Distribution. 8°8.; Asia, Malaysia: Bali
5. Chara Braunii GMELIN'), Flor. Badens. Alsat. 4 (suppl.), 1826,
p. 646 ; Biscuorr, Krypt. Gew., 1828, p. 26; WALLMAN in Act. Soe. Linn.
Bordeaux 21, 1856, p. 49; Norpsrepr, Australas. Charac. 1, 1891 (no
page) ; Rosinson in Bull. New York Bot. Gard. 4, 1906, p. 258; H. & J.
Groves in UrbaN, Symb. Antill. 7, 1911, p. 38; id. in Philipp. Journ.
Sei. Bot. 7, 1912, p. 70; NorostepT in Proe. Roy. Soe. Viet. 31, N. S,
1918, p. 5; J. Groves in Journ. Linn. Soec., Bot., 46, 1924, pp. 363, 372;
G. O. ALLEN in Journ. Bombay Nat. Hist. Soe. 30, 1925, p. 599;
Groves & AvLLEN in Journ. Bot. 65, 1927, p. 338; G. O. ALLEN in
Journ, Ind. Bot. Soe. 7, 1928, p. 61; Groves & ALLEN in Proc. Roy.
Soc. Queensl. 46, 1935, p. 55; Dixrr in Journ. Ind. Bot. Soe. 14, 1935,
p. 2568; G. O. ArLexy in Journ. Ind. Bot. Soe. 15, 1936, p. 51;
AguArkaR & Kunpu in Journ. Dep. Sei, N. 8. 1, 1937, p. 12 -
Chara coronata Ziz. (ined., e¢. annum 1814); Biscuorr, Krypt. Gew.
1828, p. 26; WaLLrorH, Flor. Crypt. Germ., 1833, p. 107; BrauN in
Flora 18, 1835, p. 59; GaNTERER, Oesterr. Charen, 1847, p. 13; Braun
in Schweiz. Charae., 1849, p. 13; id. in HookEer’s Journ. Bet. 1, 1849,
p. 295; KurrziNg, Spee. Alg. 1849, p. 520; A. Braun, Consp. syst. Charae.
europ., 1867, p. 4; id. in Monatsher. Kon. Akad. Wiss. Berl. f. 1867,
p. 897, 1868; T. F. ALLEN in Amerie. Natur, 16, 1882, p. 358; A. Braun
& NorpsteptT in Abh. Kon. Akad. Wiss. Berlin, 1882, pp. 17, 108;
NorpstepT in Acta Univers. Lund 25, 1889, p. 32; MicuLa, Syn. Charae.
europ. 1898, p. 72; pE WiLpEMAN, Alg. Fl, Buitenz.,, 1900, p. 372; MicurLA

'y From Europe only the principal papers are cited, for further literature
cf. MiguLa, Die Charae. Deutschl,, 1897, p. 321 and GrOVES & BULLOCK WEBSTER,
The British Charoph. 2, 1924, p, 11.
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in Hedwigia 70, 1931, p. 215 — Nitella Braunii; Charopsis Braounii;
Chara oahuensis; Chara coronata var. Junghuhniana, var. leptosperma,
var. leptosperma f. javanica, var. leptosperma f. oahuensis, var. Meyenis,
var. ochuensts, var. orientalis, var. pachysperma f. leptocoronulata, cf.
varieties. ' . ’ :

Illustrations. Biscuorr, Krypt. Gew., 1828, pl. 1, figs. 5, 7;
Kuerzivg, Tab, Phye. 7, 1857, pl. 43, £. 1; T. F. ALLEN in Americ.
Natur. 16, 1882, figs. 1—11; NorpsrtEpT, Australas. Charae. 1, 1891,
pl. 7, figs. 1—6; G. O. ALLEN in Journ. Bombay Nat. Hist. Soe. 30,
1925, pl. 3; id. in Journ. Ind. Bot. Soe. 7, 1928, f. 11; AGHARKAR &
Kunpu in Journ. Dep. Sei, N.S. 1, 1937, pL 5, figs. 7—10, pl. 6,
figs. 1—14. . ' :

Plant monoecious, bright-green, up to 35 em high, smooth and
flexible, therefore Nitella-like, not at all incrustated. Stem rather
slender, e. 500 u in diam. Internodes variable in length, usually as
long as the branchlets or somewhat shorter. Cortex and spine-cells
absent. Stipulodes in a single whorl, as numerous as the branchlets
and alternating, e. 475 u long, e¢. 130 x wide, acute. Branchlets 8—11,
up to 3.5 em long, consisting of 4—6 articulations, the lower 3—5
elongate, the ultimate very short. Bract-cells 3—4, small, acute, 330 x
long, 75 u wide, at the terminal node forming together with the small
terminal articulation a 3—D5-celled corona-like termination; posterior
bract-cell(s) very short or lacking, anterior ones about equalling the
oogonium, rarely longer, often shorter. Bracteoles usually somewhat
longer than or equal to the oogonia, similar to the anterior bract-cells.
d and Q@ gametangia at the first, second or third lowest node but
not at the base of the branchlet-whorls, solitary, seldom double or
triple, at the same nodes. Antheridia 225—415p in diam. Qogonia
e. 750 p long, e. 500 u wide; coronule much varying in height (80—
225 u) ; spiral-cells showing 8—13 convolutions; oospores black, 425—
750 u long, 300—575 p wide; with 7—12 ineonspicuous ridges.

Remarks. A peeculiarity of this species is the extremely short
terminal articulation of the branchlet. This articulation has nearly
the same length as the surrounding bract-cells giving the termination
of the branchlets a erowny appearance; hence the synonymic name
coronata.

Conecerning this species there are some nomenclatural questions
demanding 4 solution now. Groves & BurLrock WEBSTER (1924, p. 14)
already pointed out that GMELIN’s name ”Braunii“ has to be used for
the species as it has date priority over the name "coronata® of BrauN
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himself. The same is the case with some names of varieties and forms
published by Braun. It will be seen below that the frequently used
varietal name lepfosperma A. BrRAUN is invalid and must make way
for MEvEN’s name "oshuensis“. Below, these matters are discussed in
extension for the forms. o

The following table gives a survey of the varieties known at
present, - together with their prineipal characters.

TABLE XIII.

Characters % o g2 8¢ o =2
G L B PR -0 e 58
=s | 33 [s388| 5% | .:
w5 | g2 lmsfal 8 oFR
Varieties of 2z Z a E”_gﬂ = £k WS
C. Braunii GMEL. e 3 e €u 3
Braunii 420—550| 9 equal or| unilateral or | short,
(A. Br.) Zangv. - shorter | verticillate obtuse
Schweinitzii 550—650 . 9 longer ' | verticillate short,
(A. Br.) ZaNEV. ' : obtuse
Kurzii ZANEV. 660—700 9 longer | verticillate | short,
' ‘ obtuse
Perrottetii . .|600—650; 9-10 |equal . | unilateral - | short,
(A. Br.) Zanev. obtuse
coromandelina 500—550 7—8 |equal verticillate short,
(A. Br.) Zangv. : _ obtuse
oahuensis 600750 10—12 | equal or| verticillate elon-
(MEYEN) ZANEV. shorter : gate

Chara Braunsi is a cosmopolitan species and therefore we may
expeet a good number of varieties and forms influenced by the dif-
ferent conditions of the environment. However, as T. F. ALLex (1888,
p. 359) already states, it is an interesting fact that the plant in any
given locality is constant in its eharacters, and “though thousands of
plants be examined they will all be found to exhibit precisely the
same character”. This is clearly shown in the form javanica oceurring
on the Dijéng plateau and first collected by JuncHUHN e. 1840 and
again by FruerHOrRN in 1929, Both plants are quite identic in spite
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of the long lapse of time. Therefore the discrimination of the more
remarkably constant varieties and forms is very correct. And if we
make use of the classification of T. F. ArLex (1888, p. 361) who
emphasizes the dimensions of the oospores and of the bract-cells, we
cannot reject the earlier published names, but we have to bring them
into accordance with his really good survey though it is only wuseful
if one disposes of fertile plants with ripe oospores. Therefore I have
added below to the description of each form a diagnosis in terms
of ALLEN’s classification. A definite subdivision of the species into
varieties and forms can only be given by -2 monographer who has
examined all the material. . o

The fact that C. Braunii, C. pashanti and C. nuda, in contra-
distinetion to the likewise monoecious C. corelling, have no gametangia
at the base of the branchlet-whorls is noteworthy, as it is a remark-
able point of diserimination between these species and C. corallina.
From C. pashanii and C. nude it is mainly distinguished in having a
corona-like termination to the branchlets and fairly well-developed
stipulodes. _

Ecology. C. Braunii is a medium-sized plant, often tufted in
growth and very glossy (f. javanica). The clear green ecorticate stems
and branchlets give it a Nitella-like appearance. Incrustation is but
seldom present and then annular in character.

The species is distributed in all the continents and therefore
much variable in habit. In the warmer regions it,is restricted to
mountainous areas: in the western Himalayas it oeccurs at an ele-
vation of e. 1800 m, on Mt. Dijéng, Java, at an altitude of e. 1880 m,
on Mt. Rindjani, Lombok, at 2000—2400 m.

C. Braunii is found in the stagnant water of ditches, lakes, large
patches, ete., from November to May with ripe oospores. Especially
the occurrence in the regions of solfataras is of interest. It is but
seldom found growing mixed up with other Charas or phanerogamic
aquatic plants. Spirogyra seliformis is often present between the
branchlets. ‘

The pH is only measured in Lake Toba, where it was 7.5.

Distribution. Between 65°N. and 35°S.; Asm, India;

Indo-China; Malaysia — Ausrrauia, Hawaiian Islands; ef.
varieties, Morcover in lit.: EurorE, ef. Micura (1897, p. 331), GrovES
& BuLrock WEessTEr (1924, p. 13) — Asia, Siberia, RuprecHT

(1845, p. 12); Japan, Braux & Norpstepr (1882, p. 113), MicuLa
(1931, p. 215); China, Braun & NorpstepT (1882, p. 109); India:
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Malabaria, Dixrr (1935, p. 258), Gangetic Plain, Groves (1924, p. 372),
Artex (1925, p. 599; 1928, p. 61; 1936, p. 51); Assam, Burma, Groves
(1924, p. 372); Malaysia: Philippine Islands, GroveEs (1912, p. 70).
— AnericA, N. Am.: Canada, ef. var. Braunii; United States, Braun
& NorpstEpT (1882, pp. 110—112), RoBvson (1906, p. 259); C. Am.:
Mexico, cf. var. Braunii, St. Domingo, Groves (1911, p. 38); S. Am.:
Argentine, Norpstepr (1888, p. 188) — Avrrics, N. Afr.: Algeria,
Senegambia, Braun (1868, p. 827); Egypt, cf. var. Braunii; Bogos
Distr., Braun (1868, p. 827); S. Afr.: Cape Colony, NorbsteEpT (1889,
p. 32); Mozambique, Braun (1868, p. 827) — Austrania, N. Austr.:
Queensland, Norpstepr (1889, p. 32; 1891, no page), Groves & ALLEN
(1935, p..55); S. Austr.: New South Wales, NorpsteEpr (1888,
p. 188; 1889, p. 32); Victoria, NorpsTEDT (1889, p. 32; 1891, no page).

var. « Braunii (A. BrauN) ZaNEv., nov. comh. — Chara coronata
Ziz. var. Braunii A. Bravn in Hooker’s Journ. Bot. 1, 1849, p. 296,
pro parte.

Plant medium-sized. Branchlets 8—10 in a whorl, consisting of
45 articulations, the lower 3—4 elongated. Bract-cells unilateral or
verticillate; posterior bract-cells always very short or rudimentary,
anterior ones equal or shorter than the oogonium. Bracteoles resembling
the anterior bract-cells, but frequently somewhat longer. & and Q
gametangie 1—3 together at the lowest two or three branchlet-nodes.
Oospores 420—550 p long, with 9 ridges. Coronula short and obtuse,
up to 150 p high,

Remarks. The typical variety of the species is characterized
by the small oospore, the low number of ridges, and the small bract-
cells, being shorter than the oogonium.

Distribution. Between 65°N. and 20°N:; Asi, Indla,
Malaysia, ef. formae. Moreover in lit.: EUROPE, cf. species —
Asia, Syria, ef. f. typica — AmericA, Canada, United States,
Mexieo, cf. f. typica — Arrica, Egypt, cf. £ typica.

f. 1. typica Zawev., nov. form. — Chare coronata Ziz. var.
Braunii A, BrauN in Hooker’s Journ. Bot. 1, 1849, p. 296; id., Consp.
syst. Charae. europ., 1867, p. 4; Braux & NorpsTEDT in Abh. Kén. Akad.
Wiss. Berlin, 1882, p. 108; T. F. ALLEN in Amer. Nat. 18, 1882, p. 358;
Migura, Die Charac., 1897, p. 321 — Chara coronata Ziz. ined., c. 1814;
Kuerzivg, Spee. Alg., 1849, p. 520; A. Braun in Conn’s Krypt. F1. Schles.
1, 1876, p. 403 — Chara Braunii GueLv, F1. Bad. Alsat. 4, Suppl. 1826,
D. 646; RosmsoN in Bull. New York Bot. Gard. 4, 1906, p. 258; GROVES
& Burrock WeBSTER, Brit. Charoph. 2, 1924, p. 11 — Chara coronata
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Ziz, ssp. Braunit A. BraunN in Ann. Sei. Nat. 2, 1834, p. 353; id.
in Flora 18, 1835, p. 59; id. in Monatsber. Kon. Akad. Wiss. Berlin
f. 1867, p. 826, 1868 — Charopsis Brounii Kuerzivg, Phye. Gen., 1843,
p. 520; id.,, Phyec. germ., 1845, p. 257; Hy in Bull. Soe. bot. France
60, Mém. 26, 1913, p. 25 — Nitelle Braunit RABENHORST, Deutschl.
Krypt. Flor. 2, 1847, p. 197.

Illustrations. Groves in Journ. Bot. 22, 1884, pl. 242;
Micura,. Die Charae., 1897, figs. 81—82; id., Syn. Charae. europ.,
1898, figs. 68—69; .Groves & BuLLock WEBSTER, Brit. Charoph. 2,
1924, pl. 26.

Verticillorum ramuli 8(—10), 4—5 articulationibus earum 3—4 in-
feriores elongatae. Bracteae 3—4, unilaterales. @ et Q gametangia ad
tries nodos inferiores. Qosporae 420—500 p longae, plerumque gemina-
tac valde trinae, 8—9 striatae.

Branchlets 8(—10), consisting of 4—5 articulations, the lower 3—4
elongated. Bract-cells 3—4, unilateral. & and Q gametangia usually
geminate, occasionally three together, at the lower three nodes. Qospores
420—500 g long, with 8—9 ridges.

Inpra: W. Himalaya, Naini Tal, Kumaon, no date, STRACIIEY & WINTER-
BOTTOM s.n.,, Himalayan herb. in herb. J. D. HookEr (B), determination  mnot
certain,

Remarks. The Naini Tal plant is provisionally placed here
as I did not see the type of forma eremosperma (RuUPR.) ZANEV.
(= {f. songarice A. Br.) to which it probably belongs according to
Braux (1882, p. 110). However, the number of striae is the same as
in the var. Perrottetis, viz. 9—10, whereas the ripe oospores in the
contrary are 420—475 » long and 284—330 . wide, also much shorter
than is cited in the type description of eremosperma. Bract-cells
verticillate though the posterior bract-cells are very short and the
anterior ones are equal or shorter than the oogonia. Stipulodes 490—
535 u long, 117—135 p wide. Oogonia geminate or triple. Braun
has probably seen another specimen as he cites that the altitude is
6,500 feet. This note is not to be found on the label of the badly
preserved fragments studied by me. The reason of the change of the
name songarica is discussed under the forma javanica.

Distribution, Between 65°N. and 20°N.; Asn, Indiar
W. Himalaya. Moreover in lit.: Eurorg, cf. MicuLa (1897, pp. 331—
332), Groves & BurLrLock WeBsSTER (1924, p. 13) — Asia: Syria,
Braun & Norbstepr (1882, p. 109) — AmEericA, N. A m.: Canada,
North Carolina; C. A m.: Mexico, Missouri plains, BRAuN' & NORDSTEDT
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(1882, p. 110) — - Arrica, N. Afr Oase Dachel, BRauN & NorpSTEDT
(1882, p. 109). . _

f. 2. sumatrensis Zanev., nov. form. — Chara coronate Ziz.,
Frmarszxy in Arch, Hydrob101 1934, Suppl. Bd.-12, Trop. anen—
gew. 4, p. T17.

Verticillorum ramuli 10, articulationes 4—5 (3—4 -elongatae),
¢. 2 em longae. Bracteae 3—4, verticillatae, 2 anteriores oogoniis
aequilongae, 2—1 posteriores breviores. ' et Q gamelangia solitaria
ad nodos 2—3 inferiores. Qosporae 490—535 u longae, 8—9 striatae.

Branchlets 10, consisting of 4—5 articulations of which 3—4 are
elongated, ¢. 2 em long. Bract-cells 3—4, verticillate, 2 anterior ones
as long as the oogonia, 2—1 posterior ones shorter. & and Q gametangia
at the lower 2—3 hbranchlet-nodes, solitary. Qospores 490—535 p long,
with 8—9 ridges.

SuMATRA: East coast, Mt. Piso Piso, in a swamp, alt. 500 m, 28 II 1923,
LirzinGg 9491 (Bz), type, cult. in the Bot. Garden Sibolangit; ibid., Bot. Garden
Sibolangit, 24 IX 1923, Liérzing 10165 (Bz), cult. from Mt. Piso-Piso material

9491; Tapamnoeli, border of Lake Toba, spring-marsh, alt. e¢. 1250 m,

in the valley of the A. Bong-Bong, 9 IV 1929, German Limnol. Sunda Exped.
TBo3, TBo3e¢ (Bu-Mus).

Remarks. This form has the usual small oospore with the
number of striae peculiar to the var. Braunii, but in the situation
of the bract-cells there is an interesting difference. Whereas in all
deseribed forms the bract-cells are unilaterally situated at the branch-
let-nodes, they are verticillate in the present form. BRrRAUN states
(1882, p. 110) that he American form longifolia has verticillate bract-
cells only at the lowest branchlet-nodes, in the other ones, however,
they are unilateral. It must be noted that in the Naini Tal plant
the bract-cells are also verticillate, but that specimen has more
ridges. In this form the coronula-cells are connate for the greater
part, only the tops of the cells are strongly divergent. In the
Mt. Piso-Piso material the coronula-cells have a height of 140 p,
and in the Toba specimens of 90 p.

According to T. F. AuLexn (1888, p. 361) the form may be
described as: forma microcarpa, microptila, verticillata, subpachygyra,.
lazior, '

Ecology. The branchlets of the form sumatrensis show a
distinet annular inerustation. The plants are overgrown with Spirogyra
setiformis (RotH) Kuerz. Other available data of the Toba specimens
are: temperature 22°.3, pH. 7.5, alkalinity 2.86 .10

Distribution 2°N.; Asia, Malaysia: Sumatra.
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var. B Kurzii Zanev., nov. var. — Chara coronata Ziz. var.
coromandeling A. BrauN in Abh. Kén. Akad. Wiss. Berlin, 1882,
p. 112, pro parte.

Planta major, Caulis ad 1000 p diam. Verticillorum ramuli 9,
articulationes 5—6 (4—b5 elongatae). Bracteae 3, oogonium bis superantes,
acutissimae. Gametangia solitaria ad nodos 2 inferiores. Qosporae 640—
694 u longae, 9 striatae. Coronule brevis, erecta.

Plant probably robust, brown-yellow-green, covered with eclay.
Stem diam. c. 1000 n. Branchlets 9 in a whorl, ¢.. 2 ¢cm long, of 5—6
articulations of which 4—5 are elongated and the last one is equal
in length to the surrounding bract-cells. Stipulodes e. 890 u long and
220 u wide. Bract-cells 3, all very much elongated, twice as long as the
oogonia, already visible with the naked eye, 215—240 u wide, ending
in a sharp point, posterior bract-cell frequently somewhat shorter than
the oogonium. Bracteoles similar to the anterior bract-cells. & and @
gametangia solitary, but together at the two lowest nodes. Oogonia
712—T757 p long (exel. coronula), 472—498 u wide; spiral-cells showing
9—10 convolutions; coronule e. 90 p high, 150—178 u wide at base,
individual cells connate except the ultimate blunt tops; oospores black,
640—694 x long, 392—435 p wide with 9 narrow ridges.

INp1a: Gangetie Plain, Behar, no date, J. D, Hooker s.n. (B), sterile
specimen; Bengal, without exact locality, 1869, SuvLp Kurz 1925 (B), type.

Remarks. The outstanding features of this variety are the
extraordinary length of the oospores together with the low number of
ridges, and the large bract-eclls being twice as long as the oogonia.

In contradistinetion to Braun’s remark (1882, p. 113), I found the
oogonia never geminate. In T. F. ALLEN’s terminology the plants are
characterized as: forma macrocarpa, macroptila, verticillata, subpachy-
gyra, condensata,

The Behar specimen - bears the ~following remark by Braun:
"Ch. coronata var. coromandelina (Ch. involucrate Roxs.)“. As 1
pointed out under the var. coromandelina (cf. p. 145) it is my
opinion too that C. involucrate is a synonym of the var. coromande-
lina; but the specimen on which BraUN wrote this note belongs to the
new var. Kurzi.

Distribution. Between 22°N. and 25° N.; Asia, India.

var. y coromandelina (A. Braux) ZANEv., nov. comb. — Chare
coronate Ziz. var. orienlalis A. Braun in Hooker’s Journ. Bot. 1,
1849, p. 295, pro parte — Chara coronate Ziz. var. coromandelina
A. Brauxn in Abh. Kén. Akad. Wiss. Berlin, 1882, p. 112, pro parte —
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? Chara involucrata RoxsurcH, Fl. Indica, 3, 1832, p. 565; id. repr.
1874, p. 648. _ ‘

Plgnt rather robust, brownish green, less Nifella-like than var.
Braunii, up to 20 ecm high, covered with clay. Branchlets =* 8 in a
whorl, ¢. 1.5 em long, consisting of 4—5 articulations of which 3—4
are clongated, the last one being as long as the surrounding bract-
cells. Bract-cells 3, as long as the oogonia, anterior and posterior ones
equally developed, 90—130 p wide. Bracteoles usually somewhat longer
than the oogonia. Stipulodes elongate, e. 800 u long, e. 150 p wide.
d and Q gametangia solitary and together at the two lowest nodes.
Oogonia up to 625 u long (exel. eoronula), c. 418 p wide; spiral-cells
showing 8—9 convolutions; coronule ¢. 150 p high, e. 222 u wide at
base, individual cells not spreading, egg-shaped with a blunt top;
oospores black, 500—550 p long, e¢. 356 p wide with 7—8 thick pro-
minent ridges. :

Inpia: Coromandelia, Carnetic, Gengu, in a swamp, 1826—’28, BELANGER
s.n,, Herbier de 1’Inde 94 (B), type; ibid., Bengal, without exaect locality and
date, Kurz 2752 (B).

Inpo-Citrna: Tonkin, in a river between Lang Do and Cho Gidi, 12 X
1883, Bon 2370 (P).

Remar ks The rather robust plant is characterized by a
“large oospore and a few number of ridges. However, I found the
ripe oospores never longer than 550 p, in contradistinetion to T. F. ALLEN
(1882, p. 358) who mentions 600—750 p as the length. The size of
the oospores have never been published, therefore I gave them above.
Braun (1882, p. 112) cites the stipulodes as short, but they are as
long as 800 p. In the dried specimens the internodes are somewhat
swollen, and contracted into the nodes.

According to T. F. ALLEN’s terminology (1882, p. 361) the type
may be described as: forma meiocarpa, meioptila, verticillata, pachy-
sperma, laxior,

The different views with regard to the size are probably due to
BravuN, who mentiones in the ”Fragmente (1882, p. 113) three speci-
mens, of which only two have the characteristies given in the type
description (1849, p. 295). These two specimens are quoted above in
the exsiccatae. The third specimen, however, Kurz 1925, does not
belong to this variety, as it has much larger oospores with more
ridges. This specimen is now described under the new variety Kurzii.

The description of var. coromandelina closely resembles that of
Chara involucrata Roxsurer (1832, p. 565; 1874, p. 648), however, as
I did not see the original specimen the identity is not certain. If they
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are synonyms, then var. coromandelina has to be .named involucrata
as that name has the priority.

The type specimen was mixed up with Chara zeylanica.

Distribution Between 25°N. and 15°N.; Asia, India;
Indo-China.

var. § oahuensis (MgyeN) ZANEvV., nov. comb. — Chara 0aNUENSIS
MeYEN, Reise um die Erde 2, 1835, p. 131, pro parte — Chara coronata
Ziz. var, leptosperma A. BrauN in Abh. Kon. Akad. Wiss. Berlin, 1882,
p. 112; pE WILDEMAN, Prodr.. Fl. Alg. Ind. Néerl., 1896, p. 96; id.,, Alg
Fl. Bultenz 1900, p. 373.

Plant slender, elongate to compact, tufted; up to 20 cm hlgh
Stem c. 800 p in diam. Infernodes lo—2 times the length of the
branchlets. Branchlets 8—10 in a whorl, consisting of 4—6 articula-
tions, the lower 3—4 elongate, 1.5—3 em long, ultimate articulation
short, hardly longer than the surrounding bract-cells; penultimate
articulation  sometimes ‘also short. Bract-cells 3—4, unilateral or
verticillate, very narrow, up to the same length as the oogonium.
Bracteoles 2, slightly longer than the oogonium. & and Q@ gametangia
together at the lowest three nodes. Coronula very much elongated,
140—225 p high; individual cells divergent, very wide and connate at
base, above their middle abruptly narrowed, and ending into a blunt
top. Oospores 600—750 u long, with 11—12 ridges.

Java: Priangan, near Bandoeng, in lake Telaga Patengan, no date,
JUNGIHUHNN s.1n., ex herb., vaN DEN Boscr (L), without ripe oospores, therefore
identification uncertain; ibid.,, Poentjak, in a ditch at the road-side, e. 1350 m
alt., 5 I 1894, vON SCHIFFNER s.n. (L), immature, thercfore identification unecertain.

LoMBox: E. Lombok, Rindjani mountains (N. side), no date, ELBERT
1192a (L), no ripe oospores, therefore uncertain; ibid., Rindjani Caldera, Poetih
valley, 2000—2400 m alt.,, 6 V 1909, Erserr 1193 (L), without ripe oospores,
therefore uncertain.

Remarks. This variety can be divided into three more or less
distinet forms. The above cited exsiccatae are not to be classified into
one of these forms as they are immature.

Var. oashuensis was established by Braux in 1849, when he did
not think it right to keep up MEeYEN’S Chara oahuensts as a distinct
species and he therefore desceribed it as a variety of Chara coronata.
However, in 1882 Brauvxy published a new variety leptosperme which
was subdivided into three forms, one of these being ochuensis. This
is in contradiction to the now adopted Nomenclatural Rules, reason
why I have re-established the earliest published name. The type speci-
men is placed in the form typica.
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Distribution. Between 21°N. and 8°30’S.; Asia, Malay-
sia; Hawaiian Islands, ef. forms.

f. 1. typica Zanev., nov. form. — Chare ochuensis MEYEN, Reise
um die Erde 2, 1835, p. 131; Kurrzivg, Tab. Phye. 7, 1857, p. 32;
H. & J. Groves in Ursan, Symb. Antill. 7, 1911, p. 38 — Chara coronata
Ziz. var. ochuensis A. BrauxN in Hooker’s Journ. Bot. 1, 1849, p. 296;
T. F. Auen in Amer. Nat. 16, 1882, p. 361 — Chara coronate Ziz.
var. Meyenit A. BrRAUN in Monatsber. Kon. Akad. Wiss. Berlin,
f. 1867, p. 827, 1868 — Chara coronate Ziz. var. leptosperma A. BRAUN
f. oahuensis (MevEN) A. Braun in Abh. Kon. Akad. Wiss. Berlin
1882, p. 113; NorpstEpT, Australas. Charae. 1, 1891 (no page);
LeMMERMANN in ENGLER’s Bot. Jahrb. 34, 1905, p. 635; MACCAUGHEY
in Bot. Gaz. 65, 1918, p. 136.

Illustrations. Kugrzivg, Tab. Phye. 7, 1857, pl. 79, f. 2;
Norpstepr, Australas. Charac. 1, 1891, pl. 7, figs. 7—8.

Planta tenuis, elongata, ad 18 cm alta. Caulis e. 800 p diam.
Stipulodia elongata, c. 445 u longa. Verticillorum ramuli 8, 3 in-
feriores articulationes elongatae; segmenta ultima et penultima brac-
teis oogonioque circiter aequilonga. Bractese 3—4, verticillati, anteriores
circiter dimidio oogonii aequilongae, posteriores inchoatae, interdum
brevissimae. Bracteolae 2, bracteis anterioribus aequales. Coronula
clongata, e. 222 u longa.

Plant slender, elongate, c¢. 18 em high. Stem c. 800 in diam.
Stipulodes long and slender, ¢, 445 u. Branchlets usually 8 in a whorl,
up to 1.5 em long, the lower three articulations elongated; ultimate
and penultimate articulations hardly longer than the surrounding
bract-cells. Bract-cells 3—4, verticillate, anterior ones as long as or
shorter than the oogonium, posterior ones much shorter or hardly
developed. Bracteoles 2, similar to the anterior bract-cells. QOogonia
750—810 p long (excl. coronula), 430—535 u wide; spiral-cells show-
ing 11—13 econvolutions; coronule c. 222 p high, 240 p wide at base;
oospores black, e. 667 p long, c. 356 p wide, with 11—12 inconspicuous
ridges. Antheridia 400 p in diam., earlier ripe than oogonia.

HawamaN  (SanpwichH) Isnanps: Oahu, V 1831, MEVEN sn. (B, type;
L, cotype).

"Remarks. As far as I am aware the exact dimensions of the
type specimen have never been given; therefore I have cited them in
the diagnosis of this form. F. javanica resembles much f. typica, but
it is more compact, the stipulodes are c. 267 p long, and the coronula
shorter than 200 p. : i
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Distribution. 22°N.; Hawaiian Islands.

f. 2. javanica (A. BrAUN) ZaNEv. nov. comb. — Chara coronaia
Ziz. var. Junghuhniane A. Braun M. S. 1849, in herb. (B, K, L) —
Chara coronata Ziz. var. orientalis A. Braun in Hooker’s Journ. Bot.
1, 1849, p. 295, pro parte — Chara coronate Ziz. var. leptosperma
A. Br. f. jovanica A. BrauN in Abh. Kon. Akad. Wiss. Berlin, 1882,
p. 113; b WwpEMAN, Prodr. Flor. Alg. Ind. Néerl, 1897, p. 30; id.
Suppl. et Tahl. Stat., 1899, p. 96; id., Alg. Flor. Buitenzorg, 1900,
p. 373; Fmarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop.
Binnengew. Bd. 4, p. 719.

Illustrations. Fmarszky, Arch. Hydrobiol. 1934, Suppl. Bd.
12, Trop. Binnengew. Bd. 4, figs. 63—65; the pres. paper, figs. 16a—d.

Plants flexible, glossy, very much congested. Branchlets compact,
incurved, up to 1.5 em long with 3—4 elongated articulations. Bract-
cells 3, verticillate, anterior cells shorter than the oogonium, posterior
one very short, but seldom lacking. Coronula 133—222 p high, indi-
vidual cells for the greater part not contiguous, only connate in the
lower parts, blunt at their tips. ‘ '

Java: without exact locality and date, ’No. 1 Chara®, SPORLEDER san. (B),
type; Banjoemas, G. Dijéng, "In lacubus planitiei, 1880 m alt.,, III—IV,
no year, JUNGIUHN 8.n., €x herb. vaN DEN Boscir in (L), two specimens with a
subseription by JUNGHUHN: wulgaris®; ibid.,, ”ex aquis stagnantibus et lente
fluentibus planitiei®, alt. 1890 m, III—IV, no year, JunGirvuN s.n. (B, K, L),
in total 17 specimens with a note by Braun: "Chara coronale Zi1z. var. Junghulni-
ana“; ibid., ”in aquis planitiei“, 1880 m. alt, JuNGHUHN s.n. (B), ex herb.

C. vaN DEN Boscu 1858; ibid., Dijéng plateau, Kawah pool in a region of
solfatara’s, German Limnol. Sunda Exp. D2, 3 VI 1929, FEUERHORN s.n, (Bu-Mus).

Remarks The outstanding features of this form are the
compact habit and the glossy appearance. The stipulodes are less
developed. :

The type specimen consists of some fragments of fertile plants
only. The oogonia are 756—845 p long (exel. coronula), 500—540 p
wide showing 11—13 inconspicuous convolutions; coronulas 150—180 p
high, 240—268 n wide at base; oospores black, 680—T740 u long, e. 450 y
wide with 10 ridges. Stipulodes e. 267 p long, 26—44 p wide. An-
theridia e. 356 p in diam,

In following T. F. ALLEN (1882, p. 361 )this form may be des-
eribed as: forma macrocarpe, microptila, verticillata, leiopyrena, clausa.

BrauN mentions in the "Fragmente“ (1882, p. 113) "Chara No 1
SpPORLEDER® as the type specimen of C. coronata var. leptosperma f.
javanica. But the same specimen was already quoted by him (1849,
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p. 296) as belonging to the var. orientalis. However, BRAUN cites
in this last article Chara eremosperma RUPRECHT as a synonym of
var. orientalis. The latter, on the other hand, is not mentioned
at all in the ”Fragmente“, but there C. eremosperma is cited as
a synonym of Chara coronata Ziz. « Braunii A. Br. 1. songarica A. Br.
(1882, p. 109).

This leads me to the following conclusions:

1. the name of the var. orientalis is invalid and has to be named
eremosperma (RUPRECHT) A. BRrAUN;

2. the var. orientalis seems to comprise two different plants, . one
of these has later been deseribed as forma songarica A. Bravn, instead
of which the name eremosperma (Ruprecer) A. Br. has to be used,
b. the other one is cited as belonging to C. coronata Ziz. var. lepto-
sperma A. Br. f. jovanica A. Br., for which it is made clear above
that it now must bear the name C. Braunit GMEL. var. oahuensis
(MEYEN) Zanmv. f. javanica (A. BRAUN) ZANEv.

3. the var. orientalis A. Br. must be excluded.

Distribution. T7°3(0’S.; Asio, Malaysia: Java.

f. 3. leptocoronulata (Fmarszky) ZANEV., nov. comb, — Chara
coronate Ziz. var. pachysperma A. BrauNn apud Frarszky f. lepto-
coronulata Fruarszky in Arch., Hydrobiol. 1934, Suppl. Bd. 12, Trop.
Binnengew. Bd. 4, pp. 7T18—719.

Illustrations. Finarszky, I c., figs. 58—62.

Plants more or less stiff, elongate, not at all glossy. Branchlets
long, e. 3 em, consisting of 4 elongated articulations. Internodes shorter
than the branchlets, whorls close together. Braci-cells 3, verticillate,
anterior ones as long as the oogonia or somewhat shorter, posterior
one very short. Coronule 143—152 p high, individual ecells free,
divergent. .

Java: Priangan, Telaga Baldtkambang, in a ditch, 5 VIII 1930, vax
STEENIS 4524 (Bz); Banjoemas, Dijéng plateau, spring basin on the left
border of the G. Serajoe, alt. 2000 m, 5 VI 1929, German Limnol. Sunda Exped.
D6ba (Bu-Mus), type, two specimens without ripe oospores.

Remarks. Fmarszky established this form on the extremely
long coronula-cells but his type specimen has no ripe oogonia, and
moreover, in contradistinetion to FILARSZKY’s note on p. 719, the cells
are shorter than those of f. javanica. Another characteristic of this
form is the elongated stature in contradistinetion to the eompaect habit
of f. javanica, and in agrecment with this the branchlets are twice as
long. Therefore I did not unite this form with the preceding one.
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According to T. F. ALLEN’s terminology (1882, p. 361) this form might be
described as: forma macrocarpa, meioptila vel microptila, verticillata,
leiopyrena, condensata.

Ecology. To the Sunda specimen can be added: temp. 16.1° C,,
pH 6.7, alkalinity 0.48. , :

Distribution. 7°8.; Asia, Malaysia: Java.

6. Chara succincta A. BrRaUN in Abh, Kén. Akad. Wiss. Berlin, 1882,
pp. 114—115, pl. 7, figs. 200—202; T. F. ALLEN, Americ. Charac. 1, 1888, p. 54
(nom. tant.); NORDSTEDT in Lunds Univers. Ars-skr. 25, 1889, p. 16 (nom. tant.);
id. in Proc. Roy. Soc. Viet. 31, 1918, p. 5 (forma mnovicaledonica ined.); Dixrr
in Journ. Ind. Bot. Soe. 10, 1931, p. 205, figs. 2—3. ’

Plant monoecious, cntirely without cortex, flexible, transparent, bright-green,
10—15 em high, not at all incrusted. Sfem slender, e¢. 500 « in diam. Infernodes
*/s—"/s the length of the branchlets. Stipulodes in a single whorl,'small, acute,
as numerous as, and opposite the branchlets, sometimes rudimentary, Branchlets
7—8, composed of 5 articulations, of which the ultimate one is very short, acute,
2—4 cm long. Bract-cells 5—6 at the lower nodes, 3 at the ultimate one, anterior
cells ®/, as long as the oogonium, 'posterior ones up to '/, the length of the
oogonium. Bracteoles similar to the posterior bract-cells. d and Q gametangia
not together at the base of thc branchlet-whorls; clusters of oogonia only both
inside and outside the base of the whorls. At the lowest branchlet-node mostly
only the antheridia are found solitary or two together, however, sometimes onc
antheridium and one oogonium or two oogonia may be found together there. If
the second branchlet-node is fertile, there are only antheridia extant, Antheridia
¢. 356 , in diam. Qogonia ¢. 710 p long (incl. coronula), c¢. 445 p wide; spiral-
cells showing 11—12 convolutions; coronule 100—108 p high, e, 135 p wide at
base, individual cells compact, blunt; oospores dark -chestnut-brown to almost
black, e¢. 535 u long, e. 312 p wide, with 9—10 ridges.

NEw CALEDONIA: near Nouméa, VII 1896, Baraxsa smn. (P), type of
‘C. succincta f. novicaledonica NorpsT, ined.

Remarks. As BrAUN states in a letter to AscuersoN (1878, p. 257),
the speeies is different from C. corallina by the absence of antheridia at the
base of the whorls; these are only extant at the lowest two branchlet-nodes,
Other distinguishing characters are the smaller habit of the plant, and the smaller
oogonia. Chara pashanii has no gametangia at the base of the whorls and no
bract-cells at the ultimate branchlet-node.

The situation of the stipulodes is used in our key as a pcculiarity of this
species; in contradistinetion to the hitherto mentioned ccorticate species they are
opposite the branchlets and not alternating as NorDSTEDT alrcady remarked (1882,
p. 115), though he wrote on the same page "Stipulae alterniren mit den Blittern*!
Probably the word nicht® has been dropped.

Dxrr (1931, p. 207) noticed in his plant a number of stem-node bulbils
in the month of January. BALANSA’s plant colleceted in August docs not show
any trace of bulbils.

: In one case I saw at the first branchlet-node an antheridium and an oogonium
originating from the same cell, however, as is always the case in the genus
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Lamprothamnium, the antheridium is situated above the oogonium. As too few

«f aud Q gametangia are preserved — and as, according to Dixir, who had the
opportunity to study fresh material, almost every part of this species even when
found at the same place is variable — it requires more plants to ascertain if

this is the normal position,

The various dimensions, and other characteristics of the above cited plants
agrce fairly well with the type description of BRAUN and as I have not seen
the type itself, I have not cited the plant under the nomen nudwm of NORDSTEDT,
f. novicaledonica.

.Ecology. All the year round in ponds with a high salinity, In the small
island of Salsette, Bombay, it thrives in salinc water having 2.5 % NaCl It is
mixed there with two Spirogyra species.

Distribution, Between 28° N. and 23°8.; NEw CALEDONIA. Moreover
in lit.:. Asia, India: Isle of Salsette, Dixit (1931, p. 205) — AFrICA: Libyan
desert, BRAUN & NoORDSTEDT (1882, p. 114); Mauritius, ex Dixrr (1931, p. 206).

7. Chara pashanii Dixrr in Journ. Ind. Bot. Soc. Bot. 14, 1935, p. 238.

Illustrations. Dixit, lc, f. 1; the pres. paper, f. 1la.

Plant monoccious. Stem slender, ¢. 445 p in diam. Infernodes somewhat shorter
than the branchlets. Cortex and spine-cells absent. Stipulodes opposite the branchlets,
rudimentary. Branchlets 8—10 in a whorl, incurved, c. 2 em long, S-shaped, composed
of 3—5 articulations, the lower two frequently shorter than the following two, ultimate
one ¢. 225 . long, acute. Bract-cells 2—3, slender, usually reduced, lacking at the
upper two nodes. Bracteoles 2, somewhat longér than the oogonia. d and Q gemetangia
together at the two lowest nodes, not at the base of the whorls, usually two antheridia
below 2—3 oogonia. Antheridia 198—225 p in diam., earlier ripe than oogonia.
Oogonia . 620—700 4 iong (incl. . coronula), 460—480 p wide; spiral-cells showing
8—10 convolutions; coronula 85—95 x high, 170—180 » wide at base; oospores
black, 400—445 » long, 267—289 1 wide with 6—7 ridges. Bulbils of the “strawberry
type!‘ at the lower stem-nodes, from which transparent rhizoids take rise.

Inpia: Malabaria, Pashan near Poona, in a diteh, XII 1930, DixiT s.n.
(L), duplicate of the type.

Remarks. Dixrr, in his article, emphasizes that Chara pashanii does not
have any trace of even rudimentary stipulodes. The author was so kind as to send
me some material, in which I could state, however, that rudimentary stipulodes were
really present (cf. f. 1la). The plant has indeed so many characters of its own,
that I share Dixrr’s opinion in regarding it as new.

Chara pashanii is at once reecognized by the wild tulip-shaped whorls of
branchlets. It is nearly allied to C. Braunii but has no corona-like termination to
the branchlets, whercas the stipulodes are always rudimentary and opposite the
branchlets. The other resembling monoccious haplostephanous Chara species are
C. corallina, which has the gametangia at the base of the whorls, C. nuda, which
has solitary gametangia and C. succincta, which has oogonia at the base of the
whorls, a fewer number of branchlets and well developed bract -cells, occurring at the
ultimate node too.

Ecology. C. pashanii is much incrusted with lime. As an cpiphyt is
mentioned a species of Zygnema.

Distribution. 18°N.; Asm, India: Malabaria.
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8. Chara nuda Pav in Journ. Linn. Soc., Bot., 49, 1931, p. 81, pl. 15
id. in Journ. Burma. Res. Soe. .18, 3, 1929, p. 113 (nom. tant.). -

Plant monoecious, entirely ecorticate, up to 15 em high. Stem slender, 350 n
in diam. Internodes shorter than the branchlets. Stipulodes in a single whorl,
usually rudimentary. Branchlets 7—8 in a whorl, composed of 5 articulations,
without a corona-like termination. Bract-cells rudimentary. Bracteoles 0.5—1 times
as long as the oogonium. d -and Q gametangia solitary at the two lowest
branchlet-nodes, lacking at the base of the whorls. Antheridium 230 p in diam.
Oogonia 800 p long, 525 p wide; spiral-cells showing 14 convolutions; coronula 70 g
high, 190 . wide at base, individual ceclls connivent; oospores black, 450
long, 330 x wide, showing 12 inconspicuous ridges, ending in short basal claws.

Remarks. Chare nude is closely allied to C. Braunit from which it ean
be distinguished by the rudimentary stipulodes, the solitary gametangia and the
lack of a corona-like termination to the branchlets. From the other ecorticate
monoecious Iaplostephanae C. corallina and C. fulgens it is distinguished hy
having the gametangia at the branchlet-nodes omnly, whereas C. pashanii has
aggregated gametangia. No specimens examined.

Ecology. The small plant is usually heavily incrusted with lime. It is
collected in a swift flowing stream. .

Distribution. 22°N,; Asia: Burma,

.
b

IT. Subsectio CorticaATAE A. BraUN in Hooker’s Journ. Bot. 1,
1849, p. 200; id., id.,, p. 296; id. in Monatsber. Kon. Akad. Wiss. Berlin
f. 1867, p. 799, 1868; BrauNn & NorpsrtEpr in Abh. Kén. Akad. Wiss.
Berlin, 1882, p. 18; T. F. AiueN, Charac. America 1, 1888, p. 54;
NorpsteEpT in Proe. Roy. Soe. Viet. 31, N.S., 1918, p. 5; Groves &
ALLEN in Proe. Roy. Soc. Queensl. 46, 1935, p. 55; ZANEVELD in Blumea
3, 1939, p. 380.

Cortical-cells on stem present, on branchlets ahsent or imper-
feetly present.

Key to the series.

la. All branchlet-articulations ccorticate e + + + + « 1, GYMNOCLEMAE
b. Lowest branchlet-articulation ecorticate . . . . . . 2. GYMNOPODES
1. Series GYMNOCLEMAE ZANEV., nov. nom. — Gymnophyllae

A. Braun in Hooxer’s Journ. Bot. 1, 1849, p. 201; id., id, p. 296.
All articulations of the branchlets destitute of eortical-cells.
Remarks. The same reasons which Groves led to the alteration

of the names Homoeophyllae and Heterophyllae into Homoeoclemae and

Heteroclemae have influenced me to the alteration of BrAUN’s name.

This is in agreement with art. 62 of the International Rules of Botanical
Nomenelature.
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9. Chara fibrosa Ac. ex Bruzermos, Observ. gen. Char., 1824;
AcarpH, Syst. Alg., 1824, p. 129; BruzeLius & FiirnrouHrR in Flora 9,
1826, p. 490; Kurrzing, Spee. Alg., 1849, p. 521; WaLLMAN in Act.
Soe. Linn, Bordeaux 21, 1856, p. 53 ~— Chara Benthamii; C. Curtissii;
C. flaccida; C. flaccida var. brevibracteata, var. Gaudichaudii, var.
oligarthra wmajor, var. Wightii; C. gymnopitys; C. gymnopitys var.
Benthamit; C. stboga; cf. subspecies.

Plant monoecious, bright to brownish-green, flexible, 25-—40 cm
high. Stem moderately stout, 4560—570 p in diam. Internodes 1—4
times the length of the branchlets. Stem-cortex diplostichous, usually
cells of the primary series more prominent than the secondary ones.
Spine-cells single, acute, very variable in length, usually up to 165 p
long, however, a whorl of very long spine-cells (up to 1750 p) pointing
upwards is sometimes present just above each whorl of branchlets,
whereas the upper spine-cells of a stem-internode are pointing down-
wards. Stipulodes forming a single whorl, well developed, elongated,
acuminate, varying in number from as many as to twice as many as the
number of branchlets, maximum length c. 2000 . Branchlets 8—16,
consisting "of 3—6 articulations, without cortex. Bract-cells 4—10,
variable in length up to 4 times as long as the mature oogonia, acute
at the apex. Bracteoles similar to the anterior bract-cells. & and @
gametangia solitary or rarely geminate, together at the two or three
lowest branchlet-nodes. Antheridic 300—450 - in diam. Oogonia
variable in length, up to 800 u long, up to 555 p wide; spiral-cells
showing 8—11 convolutions; maximum height of coronule 100 y, maxi-
mum breadth at base 180 u; oospores golden-brown to black, 350—550 p
long, 275—400 . wide, with 7 ridges.

Remarks. The present species was mentioned by Braun (1849,
p. 297) as a synonym of C. flaccida var. Gaudichaudii. However, the
name C. fibrosa has date priority.

Another interesting question is that of the delimitation of this
highly variable specics. As is pointed out below, I unite the three
species €. Benthamit A. Br., C. gymnopitys A. Br. and C. flaccida
A. Br. as subspecies into one large specics for which the oldest name
has to be accepted, i.e. Chara fibrosa Ac. ex Bruz. Most probably
PaL’s Chara burmanica belongs to this species in which ease it has to be
regarded as a subspecies too. As I have not seen a specimen I have to
consider it provisionally as a separate species. It is distinguished by the
entire absence of bract-cells and spine-cells, and the much longer
oospores which are 700 p long.
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Another nearly .allied species is Chare erythrogyna GRIFF. which
differs by having the antheridia and oogonia produced at different
branchlet-nodes. The same is the case with C. psilopitys A. Br., des-
cribed from Australia and S. America (1882, p. 131). The only dif-
ference mentioned is the size of the stipulodes, which is very small.

The reasons why I unite the three species of BrAUN into a single
one may he discussed now. C. Benthamii was established by Braun
on account of the number of stipulodes being as numerous as the
branchlets, whereas in C. gymnopitys and C. flaccide the number of
stipulodes is twice as numerous as the branchlets. In studying the
type of Benthamii from Hongkong it seems that this character is not
constant, and the same is true for the number of stipulodes in the
other species, a§ several authors already stated before.  Therefore some
authors followed BraUN in describing specimens with 8—14 stipulodes
as belonging to a separate species C. Benthamii, whereas others have
deseribed them as C. gymmnopitys var. Benthamii.

JamMes Grovres, the late well-known authority on Charophyta, first
followed Braun (1912, p. 70). Later on, when dealing with the Indian
Charophyta (1924, p. 373), he treated C. Benthamii as a form or
variety of C. gymmnopitys, but again in his Madagascarian Charophyta
(1927, p. 134) Groves separated the two species. In his last paper
written in collaboration with G. O. AuLexn (1937, p. 57), Groves
regarded once more the plants having one stipulode to each branch-
let as a variety of C. gymmnopitys.

With regard to the foregoing I examined very scrupulously the
plants on this characteristic, and I found that a subdivision into two
groups is possible. Into the ssp. Benthamit I insert the plants with
8—14 stipulodes, and those with more stipulodes and with a black
oospore into ssp. gymnopitys. To this character of ssp. Benthamit but
a few others are to be added. First of all the -stipulodes are
frequently longer and wider, and secondary the ripe oospores of ssp.
gymnopitys are the largest, but the oogonia the smallest. In ssp.
gymnopitys the number of striae is usually a little higher.

Fig. 12, Chara corallina; a. fertile branchlet-node, X e. 17 — Fig. 13, Chara
fibrosa, plant intermediate between.ssp. Benthamii and gymnopitys; a. habit, nat. size;
b. stem-node. with. part of fertile. branchlet, X e. 15 — Fig. 14, Chara fibrosa ssp.
gymnopitys var. typica; a. habit, nat. size; b. stem-node with part of fertile branch-
let, X e. 15 — Fig. 15, Chara brachypus; a. habit, nat. size; b. stem-node, X e¢. 18;
c. fertile branchlet-nodes, X e. 20; d. apex of branchlet, X e. 20.
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As-to the main difference of ssp. gymnopitys and flaccida, I have
to add that this is only to state with certainty on examining plants
with ripe oospores. These are in the typical fluccide plants golden-
brown and in gymmnopitys black. But this character is also variable
as I observed in the exsiccatae and as was alrcady stated e.g. by
GroveEs in a plant from Ceylon (1921, p. 102) being ”very dark
brown*. Other characters of minor importance are the oogonia becing
larger and more elongated, whereas they have a more roundish form
in ssp. gymnopitys,

Finally there are also transitions between ssp. Benthamii and
flaccida which is clearly shown in a plant from Tonkin in the Kew
herbarium collected by Baransa (No 16), to which J. Groves adds
on a label: "I should refer this to C. flaccide BrRAUN on account of
the golden-brown colour of the oospores, but it is distinelly uni-
stipulate®,

According to the above I consider the types of Benthamii, gymno-
pitys, and flaccida as the extremes of but one and the same widely
distributed species Chare fibrose, and I give them the rank of sub-
species.

Ecology. Cf. the subspecies.

Distribution. Between 50°N. and 50° 8.; C. fibrose is
widely distributed in the tropical and subtropical regions of Asia,
Afriea and Auwustralia, whercas the occurrence in Ameriea is not certain;
cf. the subspecies. .

subsp. A. Benthamii!) (A. BrauN) ZaNEv.,, nov. comb. — C.
Benthemt A. Braun in Monatsber. Kon. Akad. Wiss. Berl. f. 1867, p.
799, 1868 (nom. tant.), (non NorpsSTEDT in Aecta Univ. Lund. 16, 1880,
p. 20); BrauNn & Norpstepr in Abh. Kon. Akad. Wiss. Berl., 1882,
pp. 18, 117; H. & J. Groves in Philipp. Journ. Sei. 7, 1912, p. 70 —
Chara Benthamii A. Br. ap. J. Groves in Journ. Linn. Soc., Bot., 48, 1928,
p. 134; AcHARKAR & Kunpu in Journ. Dep. Sei, N.S. 1, 1937, p. 14;
ZANEVELD in Blumea 3, 2, 1939, pp. 380—381 — Chare gymmnopitys
A. Br. var. Benthamii (A. Br.) J. Groves in Journ. Linn. Soc., Bot., 46,
1924, p. 373; GrovES & ALLEN in Proc. Roy. Soc. Queensl. 46, 1935, p. 57.

Illustrations. Braun & Norpsrepr in Abh. Kon. Akad. Wiss.
Berlin, 1882, pl. 7, f. 213; Acuarkar & Kunpu, Journ. Dep. Seci. 1,
1937, pl. 7, £. 1—b5; the pres. paper, figs. 19¢—b.

) The orthography of the name ”Benthamii“ instead of "Benthami is based
upon the International Rules of Nomenelature, cf. also Groves (1927, p. 134).
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Plant monoccious, bright to greyish green, not inerusted at all,
up to 40 em high. Stem moderately stout, ¢. 570 p in diam. Inter-
nodes 2—3 times the length of the branchlets. Corfex diplostichous,
usually both series equally prominent though in many cases the prima-
ry series are more prominent. Spine-cells solitary, acute, up to 120 pu
long, 45, wide. Stipulodes forming a single whorl, as numerous as
the branchlets or 1—3 more, */,—*/, as long as the lowest branchlet-
articulation, the largest stipulode being 1600 u long, 150 p wide, acute.
Branchlets 8—12, consisting of 3—6 articulations, diminishing in length
towards the apex, ecorticate. Bract-cells 6(—8) at fertile nodes, 4(—6)
at sterile nodes, at- the terminal articulation of the branchlets only
2(—4), twice to thrice as long as the oogonium, apiculate, the posterior
ones less developed. Bracteoles similar to the bract-cells, however,
frequently a little shorter. & and Q@ gemetangia solitary or rarely
geminate at the two lowest nodes. Antheridia 350—415u in diam.
Oogonia 700—800 x long (incl. coronula), 460—550 p wide; spiral-cells
showing 8-—11 convolutions; coronula 70—100 x high, 140—180 x wide
at base, individual cells converging; oospores black, 420—5-10,u long,

275—400 u wide with 7—9 well defined ridges.

Ciiva: Hong Kong, Little Hong Kong, in ditches, II 1858, WILFORD
238, herb. Hooxer in (B), together with N. flagelliformis.

MaLAY PENINSULA: Pahang, Raub, gold mine, 13 IV 1924, BurkiL, St.
of Pahang. 17474 (Si); ibid., Simpan River, XI 1924, BurxmL, St. of Pahang
s.n, (Si); Singapore, Singapore, lake in Botanic Gardens 1896, Rmrey, FL
of .Singap. 6915 (8i); ibid., no date, RIDLEY s.n. (Si); ibid.,, 8 VII 1896, Brow,
Charophyta Blowiana 50 (XK); ibid, 23 III 1908, no collcetor’s name (K); ibid,
VIII 1922, HourruM, Fl of Singap. 8389, (Si); ibid., 4 X 1929, Nur s.n. (Bz),
sterile specimen; ibid.,, VII 1937, PEstavA s.n. (L); ibid., Reservoir, 1906, RIbLEY,
Fl of Singap. 12567 (8i), immature, therefore not to be identified with certainty;
ibid.,, Clumy Lake, XII 1922, Hovrrum, Fl. of Singap. 10015 (8i).

Java: Semarang, marsh near Sf. Gernoe, Pegandan 8.C. 8, XII 1935,
Heme s.n. ' (Bz), slender specimen without ripe oogonia.

PumippINE IsLanps: Luzon, Prov., of Ilocos Norte, Burgos, 2 IIT 1917,
Rayos, Fl. of Philipp. 27248 (K, L), mixed with Chara corallinat).

Kar Ispanps: Ohoitiel, near Toeal, 2 V 1922, JENSEN 306 (Bz, L).

New CALEDONIA: without exact locality and date, Banansa 1553 (D).

Remarks. The subspecies Benthamii is very nearly allied to

ssp. gymmnopitys, but differs by having one stipulode at the base of

') This specimen has a note by J. GroveEs: »This seems to me to be referable
to C. Benthamii BrauN, though in some of the whorls the stlpulodes are more
Dumerous than the branchlets®,
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cach branchlet. From ssp. flaccida it can be distinguished by the
black ripe oospore. .

Brow’s specimen mo 50 has very long splne-cells viz. as long
as the diam. of the stem. Sometimes I saw two stipulodes between
two branchlets of which only one was developed and the other rudi-
mentary. In the Java specimen collected by HEME some oogonia have
coronula cells which are globular in the lower parts..

Ecology. In stagnant fresh water of lakes and ditches, and in
marshes. The ssp. probably grows only in flat country., Most plants
from the lake in the Singapore Botanic Gardens have a remarkable
bright-green colour and very long internodes probably due to a high
intensity of light.

The ssp. is only onece found growing mixed up with Chara
corallina, The seasonal distribution is from March to June and from
October to January.

Distribution. Between 22°N and 22°8.; Asia, China;
Malaysia: Malay Peninsula, Java, Philippine Islands, Kai Islands —
AvustraLiA, New Caledonia. Moreover in lit.: Asia: India, AGHARKAR
& Kuspu (1937, p. 14) — Awrica: Madagascar, Groves (1927, p.
134), ZaneveLp (1939, p. 381) — AUSTRALIA Queensland, GROVES
& ALLeEN (1935, p. 57). :

subsp. B. gymnopitys (A. BRAUN) ZANEV., nov. comb. — Chara
gymnopitys A. BrRAUN in Linnaea 25, 1852, p. 708; id. in Hooker’s
Flora Tasmanica 2, 1860, p. 159; id. in ZrLLER in Journ. Asiat. Soc.
Bengal 42, 1873, p. 193; Braun & NorpstEDT in Abh. Kén. Akad. Wiss.
Berlin, 1882, pp. 18, 124; T. F. ArieN, Charac. Amerie. 1, 1888, p. 54
(nom. tant.); Norpstepr in Hedwigia 27, 1888, p. 190; id. in Lunds
Univers. Arsskr. 25, 1889, p. 33; Gurwmwskt & Norpstepr in Bull. Int.
Ae. Sci. Cracovie, Cl. Se. Math. Nat. 1902, p. 578; NorpstedT in Proe.
Roy. Soe. Viectoria 31, 1918, p. 5 (nom. tant.) ; RibLEY in Journ. Straits
Branch R. A. Soc. 80, 1919, p. 164; J. Groves in Journ. Linn. Soc., Bot.,
46, 1922, p. 70; id. in Journ. Linn. Soc., Bot., 46, 1924, pp. 363, 373;
G. 0. AniEN in Journ. Bombay Nat. Hist. Soe. 30, 1925, p. 599;
J. Groves in Journ. Linn.. Soec., Bot., 48, 1927, p. 134; PaAL in Journ.
Burma Res. Soe. 18, 3, 1929, p. 113 (nom. tant.); id. in Journ. Linn.
Soc., Bot., 49, 1932, pp. 65, 84; Dixrr in Journ. Ind. Bot. Soc. 14, 1935,
p. 261; Groves & ALLEN in Proc. Roy. Soc. Queensl. 46, 1937, p. 56;
AcHARKAR & Kunpu in Journ. Dep. Sei, N.S. 1, 1937, p. 14; ZANEVELD
in Blumea 3, 1939, pp. 380, 38L.

Illustrations. Kuerzivg, Tab. Phye. 7, 1857, pl 50, £. 1;
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Bamey, Compreh. Catal. Queensl. Pl, 1909, pl. 690; AGHARKAR & Kunpu
in Journ. Dep. Sei.,, N.S. 1, 1937, pl. 7, figs. 6—9, pl. 8, f. 1. '

Plant monoecious, brownish-green, covered with clay, up to 30 cm
high, Stem rather stout, 450—520 p in diam. Internodes 1—4 times
the length of the branchlets. Cortex diplostichous, usually cells of the
primary series more prominent than the secondary ones. Spine-cells
single, acute, ¢. 165 » long, c. 65 wide at base. Stipulodes forming a
single whorl, as numerous as to twice as numerous as the branchlets,
acute, c. 600 p long, e. 75 u wide, however, the maximum length is
much greater, as AGHARKAR & Kunpu (1937, p. 15) measured a length
of 2500 u, and Groves (1928, p. 135) of 3100 p. Branchlets 9—16,
consisting of 4—5(—6) articulations, ecorticate, strongly acuminate at the
apex. Bract-cells 6—10, very long (in some plants of Madagascar they
were 1200—1300 p long, according to Groves. [1928, p. 135]), apex
acute, posterior bract-cells on fertile nodes two times, anterior ones
3—4 times the length of the ripe oogonium, e. 150 n wide. Bracteoles
similar to the posterior bract-eells, 2—3 times as long as the oogonia,
150 n wide. & and Q gametangia produced at the three lowest nodes,
solitary at the same nodes. Antheridia 300—400 p in diam. Oogonia
510—720 u long (incl. eoronula), 385—500 p wide; spiral-cells showing
9—11 convolutions; coronula e. 70 p high, ¢. 160« wide at base, in-
dividual cells ovate, contiguous; oospores dark purple-brown to black,
330—650 p long, 280—490 . wide, with 9—11 ridges.

Remarks. The subspecies gymnopitys is the most variable of
the three. It is subdivided by Braun (1882, pp. 18, 124—128) into
four varieties of which the three last ones got a name, but the var. «
was quoted without a name. It is doubtless that Braux hereby has
meant the var. fypica. This subdivision is mainly based on the length
of the ripe oospores, though in this respeet the sizes given on p. 18
of his paper are diffcrent from those cited in his deseriptions on the
pp. 124--128. All the plants studied by me belong to the typical
variety, of which the ripe oospores have a length of 330—425. A
suhdivision of the varieties seems not desirable just now.

BraAuUN, in the type deseription (1852, p. 708), mentions the occurrence
of a whorl of very long spine-cells just above the whorl of branchlets.
This whorl was very well reprcsented in a specimen from Bornco,
MoTLry 325, which' I figured separately (ef. fig. 13a—b) as it is
intermediate between ssp. Benthamii and gymnopitys.

As it is possible that one of the other varicties, hitherto only
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recorded from Australia, may be found in our region, I give their
prineipal characters in the following table.

TABLE XIV.

\ Characters | Length of |Number| Development | Shape
: ripe oospore| of of prim. .and °_f

varieties of - _ ] . sec. cortical | spine-
8sp. gymmopitys oK ridges | cell-series cells

typica (A. BRr.) ZANEV. 330—550 | 10—11 equal short,
: . acute

duriuscula (A. BRr.) ZANEV. 440—470 10 prim. more | papilli--
. form

acanthopitys (A. BrR.) ZANEV. | T700—720 9 id. very

long

trachypitys (A. BR.) ZANEv. 680—720 | 11—12 id. papilli-
‘ ' form

T. F. AiiLex still distinguishes in Bull. Torrey Bot. Club 20
(1893, p. 20) another variety collected in U.8.A., viz. keukensis, which
Ropmvson (1906, p. 273), and with good reason in my opinion, has
regarded as a species, because the series of cortex-cells are thrice the
number of the branchlets. Therefore the ssp. is not yet recorded
from America.

The principal characters distinguishing this ssp. from the other
two are the number of stipulodes agreeing with the number of branch-.
lets and the black oospore.

Ecology. The ssp. gymnopitys is a prominent element in the
rice-fields or paddies of the tropies and subtropics, sometimes forming
a vegetable carpet, which according to PAL (1932, p. 51) may be aptly
described as forests of Chara and Nitelle. It sometimes occurs in
running and sometimes in stagnant water of e. 35 em depth, and
never deeper which probably shows that this ssp. needs a high intensity
of light. In this respect PAL’s statement is of importance (1932, p. 54),
which runs: "Plants of N. acuminata, N. oligospira and C. gymnopitys
grown in glass-jars and placed at well-lighted window still suffered
from lack of sufficient illumination, which was manifested by thin
and lanky growth®,
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As is evident from the record in Braun & NorpstEpT (1882,
p. 126), the water may he a little brackish.

Though Malaysian plants have never been found in February and
March, the species is probably present all the year round.

Distribution?'). Between 40°N. and 50°S.; Asmi, Japan;
India: Pegu; Indo-China; Malaysia: Malay Peninsula, Su-
matra, Java, Borneo, Celebes, Timor, Philippine Islands, New Guinea
— Avusrranis, Tasmania, ef. var. fypica. Moreover in lit.: AsIa,
China, Groves (1924, p. 373); India: India Deserta, Groves (1924,
p. 873); Malabaria, Dixir (1935, p. 61); Gangetic Plain, ALLEN (1925,
p. 597); Bengal, AcHArRkaAR & Kunpu (1937, p. 15); Burma, Pau
(1932, p.-34); New Guinea: Papua, NorpstEpT (1889, p. 34);
fMarianne Islands, Norostepr (1889, p. 8)2) — A¥FRICA,
Madagascar, Groves (1928, p. 134) ; Zaveverp (1939, pp. 380, 382)
— AvustraLiA: Victoria, Braun & NorosteEDpT (1882, p. 126);
Tasmania, New Zealand, Braun (1852, p. 708), Braun &
NorpsTepT (1882, pp. 124—128), NorpsTEDpT (1888, p. 191).

var. « typica (A. BrAUN) ZANEV., nov. comb. — Chara gymnopitys
A. BrauN in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 124, pro parte;
NorpsteEpr in Hedwigia 27, 1888, p. 190; id. in Lunds Univers. Ars-
skr. 25, 1889, p. 33 (f. aequistriata) ; id. in Forschungsreise S. M. S.
"Gazelle* 4, 1889, p. 8 (f. longibracteata) ; pE WILDEMAN, Prodr. Flor.
Alg. Ind. Néerl., 1897, p. 30; id., Suppl. et Tabl. Stat., 1899, p. 96; H. &
J. Groves in Philipp. Journ. Sei. 7, 1912, p. 70 — Chara gymnopitys
A. Br. var. “alpha® A. Br., T. F. ALLeN, Charac. Americ. 1, 1888
p. 54 (nom. tant.); id. in Bull Torrey Bot. Cl. 22, 1895, p 70;
in Charac. Japon. Exsice. No 10.

Iilustrations. The pres. paper, figs. 14a—b.

Primary and sceondary cortical cell-series equally developed. Spine-
cells short, acute. Oogonia 510—620 u long (inecl. coronula), 385—475
wide; spiral-cells showing 11—12 convolutions; oospores 330-—5H50 g
long, 280—390 p wide, with 10—11 ridges.

Inpria: Pegu, Arracan, Kolodyne valley, in rice-ficlds, X 1869, Kurz 1964
(B), a slender specimen with short stipulodes, e. 175 » long, c. 60 p wide.

INDo-CiiNA: Tonkin, near Quang-yen, in the river, 5 IX 1885, BALANSA
18 (K, B), a specimen with very short stipulodes.

1) Cf. note *) on p. 59.
*) In the remaining literature this locality is only mentioned for ssp.
flaccida, therefore not certain for ssp. gymnopitys.
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Maray PENINSULA: Perak, Menglember near Ipoh, in streams and hollows
holding water, among the old mine heaps between Menglember and Lakat, 12 XI
1917, BURKILL, St. of Perak 2794 (K, 8i); Pahang, Telok Sisik, Kuantan, in
a pool of brown peaty water, 4 XII 1924, BurxkiL, St. of Pahang 17347a (8i);
Negri Sembilan, Gemas, in pools, 9 VIIL 1919, Cmrep, Fl. of Negri
Sembilan 4981 (XK, L, Si), three immature specimens, thercfore determination not
certain; Malacca, in a rice-field along the road to Batu Truja, VII 1889, RIDLEY
sn. (Si); Singapore, Bot, Gard. Lake, 1 XII 1896, RipLEY, Fl. of Singapore
8089 (K, L), a plant with globose oogonia.

SumaTrA: Tapanoeli, Lake Toba, 9 I 1923, HEDE sn. (8S.).

Java: Buitenzorg, Dépok, 90 m alt, 25 VI 1922 BAKHUIZEN VAN DEN
BrINK 5578 (Bz, L); ibid., Buitenzorg, V 1922, HEmE sn. (Bz, L), the plant has
a remarkably transparent stem.

BornNpo: Sarawak, Kapit, Upper Rejang River, in-a shallow pond, 1929,
CLEMENS 21499 (B, Bz); ibid.,, without exact locality and date?), MoTLEY
320 (K).

PuHILIPPINE IstaNDS: Sibuyan, Magellanes, Mt. Giting-Giting, Prov., of
Capiz, IV 1910, ELMER, Bur, of Sci. 12382 (Bz, K, L),

NEwW GUINEA: N.N. G., Alkmaar, New Guinea Exped., 23 VII 1907, LORENTZ
15 (L).

TASMANIA: without exact locality and date, F. voN MUELLER 24 (L).

Remarks. Variety typica is the most widely distributed one,
the other three, ef. p. 160, being only recorded from Amustralia.

NorpstepT (1889, p. 8) writes, that ssp. gymnopitys is distributed
"im ostlichen Afrika, im Ostindien, Borneo, auf den Mariannen und
Celebes”. However, this is in accordance with the distribution of ssp.
flaccida cited in the “Fragmente®“ (1882, p. 129), up to that time the
only source from which the distribution of these subspecies could be
drawn (ef. General Part, Chapt. I, § 2). I think it therefore most
probable that NorpsTEDT has erroneously mentioned the distribution
of ssp. flaccida under ssp. gymmnopitys.

Distribution. Between 40°N, and 45°S.; Asia, India:
Pegu; Indo-China; Malaysia — Alustrauia, Tasmania. More-
over in lit.: Asia, Japan, T. F. ALLEN (1895, p. 71); 1Marianne
Islands, Celebes, Timor, NorosTEpT (1889, p. 8) — AFRICA,
N. Afr.: Socotra; S. Afr.: Cape Colony, Groves (1924, p. 373) —
AustraLiaA: W. Australia, Carpentaria, Arnhem L and,
Queensland, Vietoria, Norostepr (1888, pp. 190—191; 1889,
pp. 33—35), BrauN & NorpstepT (1882, p. 125); Tasmania, BrauN
(1852, p. 708; 1882, p. 124).

subsp. C. flaccida (A. BrAUN) ZaNEV. nov. comb. — Chara flac-
cidae A. BrauN in HooxErR’s Journ. Bot. 1, 1849, p. 296; WALLMAN in

') MoTLEY collected there between 1854 and 1859,
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Act. Soc. Linn. Bordeaux 21, 1856, p. 52; T. F. ArLEN, Charac. Amerie.
1, 1888, p. 55 (nom. tent.); GurwiNskr & NorpstEDpT in Bull. Int. Ac.
Sci. Cracovie, CL. Math, Nat., 1902, p. 578; HaTE in Journ. Bombay Nat.
Hist. Soe. 19, 1909, p. 763; H. & J. Groves in Philipp. Journ. Sei. 7, 1912,
p. 70;. J. Groves in Philipp. Journ. Sei. 19, 1921, p. 664; id. in Journ.
Linn, Soe., Bot., 46, 1921, p. 102; id. in Journ. Linn. Soec., Bot., 46, 1924,
pp. 363, 372; PAL in Journ. Burma Res. Soc. 18, 1929, p. 113; id. in
Journ. Linn. Soe., Bot.,, 49, 1932, p. 84; Migura in Hedwigia 70, 1931,
p. 215; MukerJgt in Proe. 21st Ind. Sci. Congr., Bombay, 1934, p. 295;
Dixrr in Journ. Ind. Bot. Soe. 10, 1931, p. 205; id. in Journ. Ind. Bot.
Soe. 14, 1935, p. 261; AlgHARKAR & Kunpu in Journ. Dep. Sei., N. S. 1,
1937, p. 15 — Chare hydropitys A. BRr. var. flacctda A. BRAUN in
Hooxer’s Journ. Bot. 1, 1849, p. 297 — Chara flaccide A. Br. var.
Wightii A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 296; Braun &
NorpstEDT in Abh. Kbon. Akad. Wiss. Berlin, 1882, p. 128 — Chara
flaccida A. Br. var. Gaudichaudii A. BrauN in Hooker’s Journ. Bot.
1, 1849, p. 297; BrauNn & NorposTEDT in Abh. Kon. Akad. Wiss. Berlin,
1882, p. 128 — Chara flaccida A. Br. var. brevibracteata A. BrRAUN in
Brauny & Norpstepr in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 129 —
Chara flaccida A. Br. var. ?oligarthra major A. BRAUN in BrauN &
Norpstepr in Abh. Kin. Akad. Wiss. Berlin, 1882, p. 129 — Chara
Curtissit T. F. ALLEN in Robinson in Bull. New York Bot. Gard. 4,
1906, p. 272; T. F. ArreN in Bull. Torrey Bot. Cl. 7, 1880, p. 107 —
Chara siboge AcGArRDH in herb. Surmcar (L).

Illustrations. T. F. AuLen, Charac. Americ. 1, 1888, f. 50;
AcHARKAR & Kunou in Journ. Dep. Sei, N. S. 1, 1937, pl. 8, . 1; the
pres. paper, figs. 17a—c. '

Plant monoecious, brownish-green, heavily inerusted, up to 35 em
high. Stem moderately stout, e¢. 500 p in diam. Infernodes 1—3 times
the length of the branchlets. Cortex diplostichous, cells of the primary
series more prominent than the secondary ones. Spine-cells single, acute,
projecting horizontally, e. 65 u long, c. 45 » wide at base, however, some-
times rudimentary. Stipulodes forming a single whorl, up to twice as
numerous as the branchlets, elongate, acute, usually 420—670 x long
(sometimes much longer), 40—65 p wide, projecting more or less hori-
zontally. Branchlets 10—12, eonsisting of 4—6 articulations, ecorticate,
slender. Bract-cells 4—5 at the lowest nodes, 3 at the apex, straight
or slightly incurved; anterior pair 1—2 times the length of the ripe
cogonium, posterior pair on the first and second node similar to the
anterior pair, on the other nodes, however, half as long as the oogonium;
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the 3 apical bract-cells are different in length. Bracteoles similar to
the anterior bract-cells, e. 120 1 wide. & and Q gametangic usually at
the lowest three nodes, now and then lacking at the third, solitary or
geminate at the same nodes. Antheridia 300—350 x in diam. (AGHARKAR
& Kunpou cite [1937, p. 16] 408—464 u). Oogonia up to 725 pu long
(inel. coronula), 470—555 u wide; spiral-cells showing 9—12 con-
volutions; coronula c. 75 p high, e. 180 p wide at base, apices of the
individual ecells contiguous; oospores golden-brown, 420—550 p long,
310—395 u wide, with 8—11 ridges.

Inpia: Malabaria, Madras, no date, WicHr 133, herb. HooKER in (B),
type of C. flacoida var. Wightit; Gangetic Plain, Saharanpore, 1845, LEHMANN
s.n., herb., BoissiER in (B); Bengal, without exact locality and date, Kurz
2753 (B), type of C. flaccida var. brevibracteala, mixed up with Nitella oligospira
and Chara brachypus; ibid., 1871, Kurz 2754 (B); ibid,, e. 1872, Kurz 2755 (B).

InDo-CHmNA: Tonkin, Onombi, in pools with brackish water, 5§ XI 1885,
Baransa 16 (K, L); ibid, Kién Kh¢, in the river Dong Ham, 19 XI 1883, BoN
2306 (P), mixed with Chara brachypus.

Maray PENiNsuLa: Kedah, Lake Dayong Bonting, IX 1890, Curtis, FL
of Kedah 2587 (8i)y three spcecimens; Malacca, Ayer Kerdi, 1899 1, RIpLEY
s.n. (Si), badly preserved specimen.

SumaTrA: Tapanoeli, Lake Toba, Batak distriets, 16 VII 1904, vax
DaarEn 539b (Bz, L), mixed up with Chara australis and C. zeylanica.

JAvA: Banjoemas, Noesa Kambangan, in a ditch on the way to Permisan,
II 1931, BorpwnN 987 (Bz), very fine annular incrusted and overgrown with
green algae; Soerabaja, Soerabaja, desa Glagah, IIT 1935, Bodemk. Ambtenaar
s.n. (Bz), badly preserved specimen; ibid., Bawéan, 7 V 1928, Karra 52 (Bgz, L),
heavily incrusted and very fragile with a note: ”ager-ager®.

Bornro: 8. and E. Division, Labuan-platean, in ditehes, with fresh
water, no date, MoTLEY 9, herb. HoOKER in (K); two sterile specimens, therefore
determination uncertain®); ibid., without exaet locality and date, MoTLEY 218,
herb. Hooxker in (K), v .

‘CELEBES: without exact locality, in ditches between plantations of Colocasia,
no date?), ZOLLINGER 3440 (K, L). ' '

PrrrepiNg IsnaNps: Mindanao, Subprov. of Bukidnon, in the vicinity
of Tancular, VII 1916, Fénix, FL of the Philipp. 26079 (X, L).

SOEMBA: without exact locality and date, TEISMANN 11179 (Bz).

Vernacular names: Ganggeng (Malay); Rong (== Fucus“),
a name probably used in Tonkin for all larger algae.

Use: According to a note on the Bawean specimen it is used as
agar-agar, but this is probably a mistake, as agar-agar is yiclded by
Rhodophyta.

) This is the specimen ecited in BRAUN & NoRDSTEDT (1882, p. 129) as collected
by ”"Mr BROTLEYY,
?) ZoLLINGER collected there between 1842 and 1848.
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Remarks -The only constant character of ssp. flaceida in
which it differs from ssp. gymnopitys, is the golden-brown -colour
of its ripe oospores. Other differences are to be found in the size
of the oogonia which are larger in the case of flaccida, the oospores
being more elongate, and the stipulodes larger and narrower.

When Braun deseribed his new species flaccide (1849, p. 296) he
subdivided it at once into two varieties, i.e. Wightii and Gaudichaudii.
Moreover, he distinguished in the ”Fragmente“ (1882, p. 128) two
other varieties, i.e. brevibractesta and ”?oligarthra major*. His sub-
division is based on the situation of the gametangia: geminate or
solitary, on the number of ridges and branchlet-articulations and on
the length of the bract-cells.

However, as I was able to study BRAUN’s specimens and a good
number of other ones, I found so many plants with transitional
characters that a subdivision is not possible. Surveying all the
material I found it very uniform and at present no subdivision
is needed. .

Most probably the American Chare Curtissiti T. F. AvuieN in
Ropmsox (1906, p. 272) is a synonym of ssp. flaccida, but as I did
not see a specimen, I cannot decide this with certainty. If this
would be true, however, then the ssp. is also distributed in America.
Ropinsox states that T. F. AuLEN’s figure 50 (1888) represents C. Curtissii,
but the terminal articulation is ecorticate in contradistinetion to
Ropinson’s deseription, where this author writes that the terminal
cell is corticated. ' . B 1

Ecology. Ssp. flaccida inhabits shallow fresh water pools,
ditches, ponds, riec-fields, ete. In the lake Dayong Bonting (Malay
Peninsula) the bottom must be a perfeet cushion of this plant, as
C. Curtis writes on the label: "By the use of a stone and piece of
cord masses were brought up at every throw.*

The ssp. is also reeorded from low level muddy areas of Salsette
(Dixrr, 1931, p. 305) which are situated near the sea shore. Baransa
records on the label of the Tonkin plant No 16 that it occurs in
brackish water. These notes indicate that the ssp. is able to withstand
a low salinity. :

The periods in which it is found indicate that it is present during
the whole year. '

Inhabitants of the same locality are Nitella oligospira, Chara
australis, C. brachypus and C. zeylanica.

Distribution. Between 40°N. and 10°S.; Asia, India:



166 BLUMEA — VOL. IV, No. 1, 1940

Malabaria, Gangetic Plain, Bengal; Indo-China; Malaysia:
Malay Peninsula; Sumatra; Java; Borneo; Celebes; Soemba; Philip-
pine Islands. Moreover in lit.: Japan, Mwura (1931, p. 215);
India: W. Himalaya, Mukers (1934, p. 295); Malabaria, Dixrr
(1931, p. 205; 1935, p. 261), Ceylon, Groves (1921, p. 102), Coro-
mandelia, Groves (1924, p. 372), Burma, PaL (1932, p. 84); Marian-.
ne Islands, Braun (1849, p. 297) — ? America, Florida, T. F.
AvLeNy (1880, p. 107), RoBmsox (1906, p. 272), ef. remarks — AFRICA,
Libyan Desert, BRauN & Norpstepr (1882, p. 129). _

10. Chara erythrogyna GrirriTH, Not. Plant. Asiat. 2, 1849,
p. 278; T. P. ArLieN, Charac. Americ. 1, 1888, p. 55 (nom. tant.);
G. O. ALLEN in Journ. Ind., Bot., Soc. 7, 1928, p. 61; J. GrovEs in Journ.
Linn., Soec., Bot.,, 46, 1924, p. 372 — Charae Griffithii A. BrauN in
Braun & NorbsTeEpT in Abh. Kon., Akad. Wiss., Berlin, 1882, p. 130;
Pan in Journ. Burma Res. Soc. 18, 1929, p. 113 (nom. tant.); id. in
Journ. Linn. Soec., Bot.,, 49, 1932, p. 65—82; AgHAarRkAR & Kuxpu in
Journ. Dep. Sei.,, N.S. 1, 1937, p. 16 — Chara erythrogona GRIFFITH in
J. GrovEes in Journ. Linn. Soe., Bot., 46, 1924, p. 363; Groves & ALLEN
in Journ. Bot. 65, 1927, p. 339 — ?Chara Thwaitesit A. BrAUN in
Abh. Kon. Akad. Wiss. Berlin, 1882, p. 132.

Illustration @G. O. Arien, Journ. Ind. Bot. Soe. 7,
1928, pl. 6. :

Plant monoecious, greyish green-brown, without inecrustation, ¢. 25
em high. Sfem rather stout, 500—650 p in diam., transparent. Inter-
nodes 1—3 times the length of the branchlets. Cortex diplostichous,
cells of the primary series more prominent than those of the second-
ary ones. Spine-cells up to 1000 p long (usually 600 ), up to 36 u
wide at base, cone-like. Stipulodes in a single whorl, usually twice as
numerous as the branchlets, elongate, with apiculate apices, ¢. 1600 .
long, e¢. 95 u wide. Branchlets 13—16 in a whorl, ¢. 1.5—2 em long,
consisting of 6—8 articulations, ecorticate. Bract-cells 7—10, at the
lower nodes usually 7-—8, at the upper nodes 9—10, elongate, acute,
up to 1000 g long, 650 u wide, anterior and posterior ones similar.
Bracteoles twice the length of the oogonia. & and Q gametangia dis-
junected, produced at the 4—5 lowest branchlet-nodes, solitary or
geminate. Antheridia usually at the two lowest nodes only, 250—
360 x in diam. Oogonie at the third and fourth branchlet-nodes only,
c. 560 p long (exel. eoronula), e. 350 p wide; spiral-cells showing 9—10
convolutions; coronula 40—45 p high, c¢. 105 x wide at base; oospores
black, e. 400 u long, e. 245 u wide, with 8—9 ridges.
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InpiA: »India orientalis“, without exact locality and date, GrIFFITIH s.n.,
herb. HooxER in (B), type of Chara Griffithii A. Br.

Remarks. Chara erythrogyne is remarkable for the situation
of the gametangia, being produced at different nodes of the branch-
lets, though the antheridia and oogonia are very seldom found together
in the middle nodes. By this fact alone the species is distinguishable
from the other haplostephanous diplostichous Chara’s with ecorticate
branehlets, i.e. C. fibrosa, C. burmanica, and C. psilopitys.

As is already stated by several authors (G. O. ALLExn, 1928, p. 62;
(Groves & AvLLEN, 1927, p. 339) the present species is hardly separable
from C. Thwaitesii A. Br. (1882, p. 132), which has the gametangia
likewise disjuncted. The characteristics of the last-named species are
the short stipulodes, and 10—12 branchlets composed of 4—5 articulations.
However, these characters are extremely variable even in the same
plant and it is therefore most probably to be regarded as a synonym
of C. erythrogyna, though this can only be stated with certainty by
experiments. As I did not see the type of C. Thwailesii, I have not
cited it as a synonym.

Braun states (1882, p. 130) that the specimen cited in our ex-
siccatae is identic with Grirrrra’s plant from Serampore, which was
collected by Havoopar and deseribed as C. erythrogyne. However,
Braun renamed the species as_ in his opinion the red colour of the
oogonia is' not a constant character, but changing during its lifetime
and therefore not characteristic. This is in contradistinetion to the now
adopted International Rules. Moreover, the name was cited by him as
Yerythrogona*.

J. Groves (1924, p. 372) writes that C. erythrogyna occurs in Java
and in Cochin-China. I eould not find the original literature mentioning
these localities, nor the exsiceatae. Thercfore they are dubious.

Ecology. In a living state the antheridia are bright-red and
the immature oogonia deep reddish brown, giving the plant a ”very
pleasant effect“. It is found growing in roadside drains and in lakes,
sometimes together with Chara fibrosa ssp. gymmnopitys.

Plants with ripe oospores have been found in Burma from August
to February. :

Distribution: Between 30°N, and 8°S.; Asm,  India.
Moreover in lit.: India: Gangetic Plain, BrauN & NORDSTEDT
(1882, p. 130), Groves (1924, p. 372), Groves & ALLEN (1927,
p. 339); Bengal, GrirFrre (1849, p. 279); Burma, Pan (1932, p. 82);
?Indo-China: Cochin-China, Groves (1924, p. 372); ?Malaysia:
Java, ex Groves (1924, p. 372).
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11. Chara burmanica PaL in Journ. Linn. Soe., Bot., 49, 1932, p. 83,
pl. 16; id. in Journ. Burma Res. Soc. 18, p. 113 (nom. tant.).

Plant monoecious, Stipulodes in a single row, small, blunt. Stem-cortex
diplostichous, primary and secondary cell-series equally developed. Spine-cells
absent. Branchlets ecorticate, strongly incurved, consisting of 5 articulations.
Bract-cells absent. Bracteoles 15 to 114 times the length of the oogonia. 07' and Q
gametangia at the two lowest branchlet-nodes, solitary. Oospores black, 700 g
long, 450 ¢ wide with 11—12 ridges, terminating in short basal claws.

Remarks. The species is very closely allied to Chara fibrosa, and has
probably to be regarded as a subspecies thereof. The short diagnosis given above
is from the type description, as I did not sce a specimen.

Ecology. In shallow drains and marshy land at an altitude of 900 m
and more. The species is very brittlo and whitish due to heavy incrustation. The
scasonal distribution is from September to December.

It is found together with Chara Grovesii, C. Ilandae, and C. brachypus.

Distribution. 22°N.; Asu, India: Burma.

2. Series GymnoropEs A. Braun in Hooker’s Journ. Bot. 1, 1849,
p. 202; id., id., p. 297.

Lowest articulation of the branchlets always destitute of cor-
tical-cells.

12. Chara hydropitys REeicHExBACH apud DMOESSLER, Gemeinn.
Handb. d. Gewichsk,, 3, ed. 3, 1834, p. 1670; A. Braun in Hooker’s
Journ. Bot. 1, 1849, p. 297; WarLLMAN in Act. Soc. Linn. Bordeaux 21,
1856, p. 55; A. Braun in Monatsber. Kon. Akad. Wiss. Berlin £f. 1867,
p. 799, 1868 (mom. tant.); BraUN & NorpsteDpT in Abh. Kon. Akad.
Wiss. Berlin, 1882, pp. 19, 133; T. F. ALLEN, Charae. Amerie. 1, 1888,
p. 56 (nom. tant.); H. & J. Groves in UrBaN, Symb. Antill. 7, 1911,
p. 39; Norpstepr in Proe. Roy. Soe. Viet.,, N. S. 31, 1918, p. 5 (nom.
tant.) ; G. O. ALLEN in Journ. Bombay Nat., Hist. Soc. 30, 1925, p. 597;
J. Groves in Journ. Linn. Soec., Bot., 48, 1927, p. 135; GroOvVES & ALLEN
in Journ. Bot. 55, 1927, p. 339; G. O. ALLEN in Journ. Ind. Bot. Soc.
7, 1928, p. 62; ZANeveLDp in Blumea 3, 1939, pp. 381, 382 — % Chara
nudipes WALLMAN in Kon. Vet. Akad. Handl. 40, 1854, p. 293 —
? Chara longibracteata SavrzmanN (non Kuerzixg), Pl venal. Brasil
1830, No. 743.

Illustrations. T. F. AwLeN, Americ. Charac. 1, 1888, f. 51
(var. majuscula).

Plant monoecious, yellowish brown-green, heavily ecovered with
clay, up to 19 cem high. Stem rather slender, e¢. 450 p in diam.
Internodes as long as or somewhat shorter than the -branchlets. Cortex
diplostichous, though in some plants triplostichous, the primary series
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more prominent than the secondary one. Spine-cells small and few,
solitary, up to 199 p long, acute” Stipulodes forming a single whorl,
twice as numerous as the branchlets, acute, e¢. 375 u long, e¢. 75 u wide
(maximum resp. 980 x and 200 u). Braenchlets 8—13, up to 12 mm
long, consisting of 5—7 articulations, of which the lowest and two or
three terminal ones are ecorticate (in some of the branchlets, how-
ever, the cortex is sometimes not present at all). Bract-cells 4—®6,
acute, variable in length, the anterior pair equal to twiee the length
of the ripe oogonium. Bracteoles similar to the braect-cells, 1—114% times
the length of the oogonium. &' and Q gametangia at the lowest 3—5
nodes, solitary, at the same nodes. Antheridia 210—450 p in diam.
Oogonia 350—T750 u long (inel. eoronula), 280—500 p wide; spiral-cells
showing 11—14 convolutions; coronula 50—105 pu high, 100—140 p wide
at base; oospores black, 280—530 u long, 220—380 p wide, with 9—
13 ridges. .

Remarks. Chara hydropitys is a well distinguishable species,
being the only one belonging to the Haplostephanae with the branch-
lets partially ecorticated. The always ecorticate first branchlet-artic-
ulation is also found in a member of the Diplostephanae, i.e. C. zey-
lanica, which, however, differs in many other respects.

The species has a wide distribution but it has not been recorded
from Europe and Australia. The size of the ripe oospores is much
greater in the Asiatic plants than in those from other regions.

Braun (1882, p. 133—137) distinguished six varietics, and though
I did not see many specimens it may be useful to give a survey of
their characters and synonyms taken from the type descriptions
(table XV).

It follows from the table that some of the varieties can hardly
be maintained as they are different only in the number of corticate
articulations and we may expect that more intermediate plants will be
found. This is, moreover, clearly demonstrated by Rosixson (1906),
who writes (on p. 274) that C. mexicana has two or three corticate
branchlet-internodes; in his key, however, it is placed under ”Leaves
with one corticated internode“. It has therefore to be placed between
C. Liebmannii and C. Robbinsii, but then both species merge gradually
into each other. I therefore agree with Groves (1911, p. 39) in con-
sidering them as synonyms.

Ecology. This tender looking species with the partly corticate
branchlets occurs in shallow water of ”quickly drying“ up road-side
ponds and rice-fields. Aeccording to G. O. AuLexy (1928, p. 66) it is,
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in Saharanpur, mainly growing by itself in small seattered, spreading
clumps, but here and there mixed dp with Chara zeylanica. Notes on

TABLE XV.

Characters

Varieties
of C. hydro-
pitys A. Br.

Number of
branchlets
per whorl

Length of
oospore
in gz

Number of
corticate ar-
ticulations

Literature and synonyms-

indica A. Br.
genuwina A. BR.

perfecta A. Br.

majuscula NORDST.

africane A. BR.

brachypitys A.Bg.

9-—-13
9—13

8—9

280—350
360—400

360—400

400-530

330 380

580—620

T
|
o -

cf. below

Braun (1858, p. 359)

Braun & Norpstepr (1882,
p. 134)

T. F. ALLEN (1888, p. 56)

Braun & NorpstEDT (1882,
p- 133)

T. F. ALLEN, (1888, p. 56)

C. Liebmannii Roinson (1906,
p. 274)

Braun & Norpstepr (1882,
p- 134)

C. Robbinsii HavrstED p p.
(1879, p. 183) '

C. hydropitys v. septentriona-
lis NorpsT. ex T. F. ALLEN
(1888, p. 56)
C. hydropitys v. mexicana T.
F. ALLen (1893, p. 120)
C. Schneckii Ropinson (1906,
p- 271)

C. mezxicana RoBinsoN (1906,
p- 274) ‘

Braun & Norpstept (1882,
p. 135)

T. F. ALLEN (1888, p. 56)

Braun & Norpstepr (1882,
p- 136)

T. F. ALLeEN (1888, p. 56)
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the labels give furthermore Chara corallina, C. fibrosa ssp. gymnopitys,
Nitella acuminata and N. bipartita as inhabitants of the same localities.

PaL (1932, p. 51) remarks that C. hydropitys is restricted to flat
country and this agrees very well with the field annotations.

Ripe oospores are found from June to March.

Distribution. Between 42°N. and 30°S.; Asia, India:
Ceylon; Malaysia, ef. var. indica. Moreover in lit.: India: Gan-
getic Plain, Groves & AwuLen (1927, p. 373), AuLEn (1928, p. 63),
Coromandelia, AurLen (1928, p. 63), Bengal, AcHARKAR & Kunxpu (1937,
p. 17) — Awmerica, N. Am.: United States, Ropinson (1906, pp. 271,
276) ; C. Am.: Mexico, BRauN & NorpstepT (1882, p. 133), T. F. ALLEN
(1893, p. 120), Rommson (1906, p. 274); S. Am.: Surinam, BrAaun
{1858, p. 359), Braun & NorpsTEDT (1882, p. 134); BRAzZIL, BRAUN
& NorpstEpr (1882, p. 136) — Awrica, N. Afr.: Egypt, Braun &
NorpsTEDT (1882, p. 136).

var. e indica A. Braun in Hooker’s Journ. Bot. 1, 1849, p. 297;
Braun & NorpstepT in Abh, Kion. Akad. Wiss. Berlin, 1882, pp. 19,
135; T. F. AuLEN, Charac. Americ. 1, 1888, p. 56 (nom. tant.) — Chara
hydropitys RErcus. in J. Groves in Journ. Linn. Soc., Bot., 46, 1922,
p. 102; id. in Journ. Linn. Soe., Bot., 46, 1924, pp. 863, 373; PAL in
Journ. Burma Res. Soc. 18, 3, 1929, p. 113 (nom. tant.); id. in Journ.
Linn. Soe., Bot., 1932, pp. 65, 81; AcHarkarR & Kunpu in Journ. Dep.
Sei., N.S. 1, 1937, pp. 11, 16.

Illustrations. AceHARkAR & Kunpu, Journ. Dep. Sei,, N.S. 1,
1937, pl. 8, f. 3.

Plant varying in height, usually more than 10 em, however, in
some plants not more than 5 em. Branchlets 9—13 in a whorl, com-
posed of 6—T7 articulations of which the lowest and two or threce of
the uppermost ones are ecorticate, whereas in some whorls some of the
branchlets are entirely destitute of a cortex. The lowest articulation
is about half as long as the succeeding ones. The corticate articulations
have the cortical-cells in a double series. Spine-cells usually very small
or rudimentary. Oospores 280—350 u long, 220—260 p wide.

Remarks. This variety ean be subdivided into three more or
less distinet forms, though intermediates oeeur. Its principal charaec-
ters are: the small ripe oospore and the high number of branchlets.
It is restricted to Asia only.’ '

Distribution. Between 27°N. and 10°8S.; Asi, Indi/a;
Siam; Malaysia; ef. formae. Morcover in lit.: India: Ceylon,
Braux & NorpsteEnr (1882, p. 135), Groves (1922, p. 102); Gangetic
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Plain, Groves (1924, p. 373), ArLex (1925, p. 597), Burma, Pav
(1932, p. 82).

f. 1. major A. BRAUN in Hooker’s Journ. Bot. 1, 1849, p. 29T.

Illustrations. The pres. paper, figs. 18a—c.

Plants 5—10 em high, otherwise identiec with the variety indica.

INpiA: A ssam, without exact locality and date, JENKINS s.n., herb, HOOKER
in (B), type of var., indica and of f. major; ibid.,, without exact locality and
date, no collector’s name, herb. HookEr in (B), together with Chara brachypus.

- Siam: Pak Raw, inside channel, between two parts of Talé Sap (water
brackish, 4—6 m), 25 I 1916, ANNANDALE 15 (Si), together with Chara coralling
and C. zeylanica.

Maray PENINSULA: Perak, N. of Grik, from a small pool in a little strcam,
17 VI 1924, BurkiL 12417 (Si). :

Java: Buitemnzorg, Tegal Sapi, 240 m alt., in rice-fields, 27 VII 1922,
BAKHUIZEN VAN DEN BrINK fil. 1512 (Bz, L), mixed up with Chara fibrosa ssp.
gymnopitys.

Mapoera: E. N, E. of Sampang, 25 m -alt,, in rice-ficlds, 5 IIT 1915, BACKER
19781a (Bz).

SumMaTRA: Palembang, Lake Ranau, alt. 560 m, in a rice-field at the
south border, German Limnol. Sunda Exp. RSag@, 27 I 1920, (Bu-Mus), two dried
specimens both determined by FiLArRszKY (1934, p. 706) as Nitella bipartita n.sp.
In a little bottle are fragments on formalin with the same annotation, however,
these belong to Nitella acuminate and N. bipartita. The dried specimens are not
mixed up.

PimipPINE Istanps: Luzon, Prov. of Rizal, X —XI 1916, Ramos, Bur.
of Seci. 26748 (Bz, K, L, Si).

Distribution. Between 27°N. and 10°8S.; ASIA India;
Siam; Malaysia.

f. 2. minor A. Braun in HOOKER’s Journ Bot. 1, 1849, p. 297 —
Chara chamaepitys A. Braun in lit. and in herb. (B) — Chare hydro-
pitys REICHENBACH var. tndicea A. Br. f. pumile A. BrauN in herb. (B).

Plants up to 5 em high, otherwise identic with the variety.

Inpia: Coromandelia, Coromandclian coast, 1826—1828, BéLANGER 4 1
(B), type.

Remarks. Extremely small specimens which are at onee distin-
guishable by their small habit.

Fig. 16, Chara Braunii var. oahuensis f. javanica; a. habit, nat. size; b. stem-
node, X e¢. 15; ¢. fertile branchlet-node, X e. 15; d. apex of branchlet, X e. 18 —
Fig. 17, Chara fibrose ssp. flaccida; a. habit, nat. size;. b. stem-mode, X e¢. 20;
c. part of fertile branchlet, X c. 22 — Fig. 18, Chara hydropitys f. major; a. habit,
nat. size; b. fertile branchlet, X e¢. 10; ¢. stem-node, X ec. 14 (the bract-cells on
the branchlet-nodes in the middle of the figure are omitted).
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Distribution. Between 10°N. and 25°N.; Asm, Cor o-
mandelia.

f. 3. gymnophylla A. Braun in Hooker’s Journ. Bot. 1, 1849,
p. 297.

Plants similar to f. major, but most of the branchlets ecorticate.
However, in the same specimens some of the whorls or some branchlets

of a whorl are provided with a cortex.

InpIA: Bengal, Busna, VIII 1837, no collector’s name, herb. HOOKER in
(B), type; ibid., between XKissengunge and Titalya, in waters along the road,
X 1868, Kurz s.n. (B).

Remarks. This form is remarkable as it forms a transition
into Chara fibrosa, in which the branchlets are always partly corticate.

Distribution. C. 25°N.; Asia: India: Bengal

II. Sectio DipLostEPHANAE A. BRrRAUN in N. Denkschr. Schweiz.
Ges. Naturw. 10, 1849, p. 13; id. in Hooker’s Journ. Bot. 1, 1849, p. 203;
id., id., p. 298; voN Lroxuarpl in Verh. naturf. Ver. Briinn 2, 1864,
repr. p. 41; A. Braun, Consp. syst. Charac. europ., 1867, p. 4; id. in
Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 199, 1868; id. in Comy,
Krypt. FL Schles. 1, 1876, p. 404; Brauxy & Norosrepr, in Abh. Kin.
Akad. Wiss. Berlin, 1882, p. 19; T. F. ArLEN, Charac. America 1, 1888,
p. 57; H. & J. Groves in UrsaN, Symb. Antill. 7, 1911, p. 31; Norp-
sTEDT in Proe. Roy. Soe. Viet. 31, N. S., 1918, p. 5; Groves & BurLuock
WeBsSTER, Brit. Charoph. 2, 1924, p. 14; J. Groves in Journ. Linn. Soe.,
Bot., 46, 1924, p. 363; PrmNTz in ENGLER & PranTL, Nat. Pfl. fam. 3,
ed. 2, 1927, p. 429; G. O. AuLEN in Journ. Ind. Bot. Soe. 7, 1928, p. 60;
PAL in Journ. Linn, Soe., Bot., 49, 1932, p. 65; GrovEs & ALLEN in
Proe. Roy. Soc. Queensl. 46, 1935, p. 57; ZANEvELD in Blumea 3, 1939,
p. 381 — Chare subgen, Euchare voN LrEoNHARDI in Lotos 13, 1863,
repr. p. 14 — Chara sect. Euchara voN LeoNuArDI in Verh. naturf.
Ver. Briinn 2, 1864, repr. p. 41.

Stipulodes in a double whorl, frequently both rows well developed,
however, sometimes one or both rows reduced.

Key to the subsections.

1a. Cortical cell-rows of the stem as numerous as the branchlets . . . .
. e I. HAPLOSTICIIAE
b. Cortical cell-rows of the stem twice as numerous as the branchlets .
. II. DIPLOSTICHAE
c. Cortical ecell-rows of the stem thrice as numerous as the branchlets
III. TRIPLOSTICIIAE
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I. Subsectio HarrosticHAE A. Braun, Consp. syst. Charae. europ.,
1867, p. 4; id. in Monatsh. Kon. Akad. Wiss. Berlin f. 1867, p. 799,
1868; BrauN & NorDSTEDT in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 19;
T. F. AwreN, Charac. America 1, 1888, p. 58; Hy in Bull. Soc. bot.
France 60, 1913, Mém. 26, p. 28; Groves & BurLock WEBSTER,
Brit. Charoph. 2, 1924, p. 14; J. Groves in Journ. Linn. Soc., Bot., 46,
1924, p. 363; Printz in EnxGLER & PraNTL, Nat. Pfl. fam. 3, ed. 2, 1927,
p. 429; ZAwEvELD in Blumea 3, 1939, p. 381 — Chara subsect. corti-
catae isostichae A, BrAUN in N. Denkschr. Schweiz. Ges. Naturw. 10,
1849, p. 13; id. in Hooker’s Journ. Bot. 1, 1849, p. 203; voN LiEONHARDI
in Verh. naturf. Ver. Briinn 2, 1864, p. 42; A. Braun in Krypt. FlL
Schles. 1, 1876, p. 404.

Rows of cortical-cells of the stem as numerous as the branchlets;
rows of secondary cortical-cells lacking.

13. Chara canescens®) LomssLzur, Not. PL aj. Fl. France, 1810, p. 139;
RoBINSON in Bull. New York Bot. Gard. 4, 1906, p. 262; GrovES in Journ. Linn.
Soc., Bot., 46, 1924, p. 373; GrovES & BULLOCK WEBSTER, Brit. Charoph. 2, 1924,
p. 14, pl. 27 — Chara crinita WALIROTH, Ann. Bot., 1815, p. 190, pl. 3; BRAUN
in Abh. Koén. Akad. Wiss. Berlin, 1856, p. 338; KvuprziNg, Tab. Phye. 7, 1857,
p. 27, pl. 69, f. 1; BRAUN in Monatsb, Kon. Akad, Wiss. Berlin f. 1867, p. 829,
1868; T. F. ALLEN in Bull. Torrey Bot. CL 2, 1871, p. 10; HALSTED in Proec.
Boston Soc. Nat. Hist. 20, 1879, p. 181; BrAUN & NORDSTEDT in Abh. Kién. Akad.
Wiss. Berlin, 1882, pp. 20, 137, pl. 7, figs. 221—222; T. F. ALLEN in Bull. Torrey
Bot. Cl. 9, 1882, p. 40, pl. 18; id, Charac. America 1, 1888, p. 58 (nom. tant.);
Micuna, Die Charae., 1897, p. 348, figs. 87—90; Howrz in Mitt. Naturw. Ver.
Neuvorpomm, u. Riigen 37, 1905, p. 41; PETKOFF, Charae. Bulgar., Rev. Ac. Bulgare
Seci., 1914, p. 7; id. in Ann, Univ. Sofia, 1922, p. 1; ERNST in Zeitschr, ind. Abst.
u. Vererb. Lehre 17, 1917, p. 203; id., ibid. 16, 1921, p. 144 and 25, 1921, p. 185;
WINKLER, Verbr. u. Urs. d. Parthenog., 1920, p. 3; STROEDE, Oeckol. d. Charac.,
1931, p. 47.

Plant dioecious. Stem moderately stout, 800—900 p in diam. Internodes
2—4 times the length of the branchlets. Stem-cortex haplostichous. Spine-cells
very well developed, solitary or in clusters, frequently 2—5 together, 1—3 times
as long as the diam. of the stem. Stipulodes in a double whorl, acuminate, cells
of the upper whorl usually, somewhat longer than those of the lower onec.
Branchlets 8—11 in a whorl, composed of 5—8 articulations, of which the upper
one is ecorticate, the other ones haplostichous corticate. Bract-cells 5—6, slightly
longer than the oogonium, Bracteoles similar to the hract-cells. Bractlet, taking
the place of the antheridium, rudimentary. ~7 and Q gametangia solitary or

') An extensive list of synonyms, not scen by the writer, figures and
European literature are to be found in Mrcura (1897, p. 348) and in Groves &
Burrock WEeBSTER (1924, p. 14).
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geminate at the lowest 2—4 branchlet-nodes. Antheridia 560—700 p in diam.
Oogonia 550—850 p long (exel. ecoronula), 360—5350 p wide; spiral-cells showing
13—15 convolutions; coronula 50—80 p high, 100—150 p wide at base, individual
cells. blunt; oospores black, 350—625 p long, 225—400 p wide, with 10—13
inconspicuous ridges, terminating in short basal claws.

Remarks. Chara canescens is mainly distributed in Europe, and is the only
haplostichous member of the Diplostephanae in India. It is very remarkable for
its parthenogenetic reproduction. According to Micura (1897, p. 357) male plants
are only found in Romania, in France, in Greece, in the Caspian Sea, but the
Greck record is doubtfull (cf. GroveEs & BuLLoCK WEBSTER, 1924, p. 17), and,
according to PETKOFF (1914, 1922), in Bulgaria and to Howrrz (1905, p. 43) in
Hungary and Italy. In Sicily  and Q plants have been found. This problem
was first studied by BrauN (1856) and was afterwards subject of extensive
experiments by DE BAry (1871, 1875), WINKLER (1920), and ErnsT (1917, 1921).
No Indian specimens seen. .

Ecology. The water in which C. canescens occurs is always brackish or
saline. In Germany the minimum Cl-content is 1000 mg per liter, and the max.
value is 19000 mg, i.e. in the Skagerrak, according to STROEDE (1931, p. 47).
In Africa it is also found ”in brakischem Wasser® (Brauw, 1868, p. 830) and
in America in slightly brackish water (ArrEN, 1882, p. 41), but, when an inlet
was opened and the pond has become nearly as salt as the sca, the plant
disappeared. )

The species is mostly found on sand destitute of organic substances.

In Germany it grows often together with Tolypella nidifica and Chara aspera.

Distribution. Between 43°N. and 20°N.; EuroreE: cf., BRAUN &
NorpsTEDT (1882, p. 138), MIicurA (1897, p. 359), GrovEs & BULLOCK WEBSTER
(1924, p. 16); Asia: Arabia, BRAUN (1868, p. 830); the Urals, Afghan-
istan, Mongolia, China, BrAUN & NorpsTEDT (1882, p. 138); India:
Baluchistan, BkAuN & NorpSTEDT (1882, p. 138), GROVES (1924, p. 373) — AFRICA,
N, A fr.: Algeria, BRaUN (1868, p. 830); Egypt, BRAUN & NokvsTEDT (1882, p. 138)
— AMERICA, N. Am.: Long Island, ALLEN (1871, p. 10; 1884, p. 40), BrAUN &
NorpsTEPT (1882, p. 139); Massachusetts, RoBiNsoN (1906, p. 263).

II. Subsectio DrrrosticHAE A. Braun, Consp. syst. Charae. europ.,
1867, p. 5; id. in Monatsber. Kon. Akad. Wiss. Berlin f. 1867, p. 800,
1868; id. in Conn, Krypt. Fl. Schles. 1, 1876, p. 404; BRAUN & NORDSTEDT
in Abh. Kén. Akad. Wiss. Berlin, 1882, p. 20; T. F. Arrey, Charac.
America 1, 1888, p. 58; Hy in Bull. Soc. bot. France 60, 1913, Mém.
26, p. 29; NompstEpT in Proc. Roy. Soe. Viet. 31, N.S., 1918, p. 5;
Groves & BuLLock WEBSTER, Brit. Charoph. 2, 1924, p. 18; J. GrovES in
Journ. Linn. Soc., Bot., 46, 1924, p. 363; PrinTz in ENGLER & PRANTL,
Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; Groves & ALLEN in Proe. Roy.
Soc. Queensl. 46, 1935, p. 57; Zaveverp in Blumea 3, 1939, p. 381 —
Chara subsect. Corticatae diplostichae A. BRAUN in N. Denkschr. Schweiz.
Ges. Naturw. 10, 1849, p. 13; id. in Hooker’s Journ. Bot. 1, 1849,
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p. 203; id., id, p. 298; vox LEeoxHArpI in Verh. naturf. Ver. Briinn
2, 1864, p. 43.

Rows of cortical-cells of the stem twice as numerous as the
branchlets; between two successive primary rows of cortical-cells one
secondary row is produced. '

Key to the series.

la, Primary cortical-cclls more prominent than the secondary ones, therefore

spine-cells appear to be situated on ridges . . *. . 1, TYLACANTHAE
b. Sccondary. cortical-cells more prominent than the primary omes, therefore
spine-cells appear to be situated in furrows . . .. . . 2. AULACANTIAE

1. Series TYLACANTHAE A. Braux in Comn, Krypt. F1. Schles. 1,
1876, p. 404*); Braun & NorpsteEDpT in Abh. Kibn. Akad. Wiss. Berlin,
1882, p. 20; T. F. AvrEN, Charac. America 1, 1888, p. 58; Hy in Bull.
Soc. bot. France 60, 1913, Mém. 26, p. 28; NorpsreEDT in Proc. Roy.
Soc. Viet. 31, N.S., 1918, p. 6; Groves & Burrock WEBSTER, . Brit.
Charoph. 2, 1924, p. 33; J. Groves in Journ. Linn. Soc., Bot.,- 46,
1924, p. 363; Privtz in ENcLER & PRANTL Nat. Pfl. fam. 3, ed. 2,
1927, bp. 429 '

Primary cells of the cortex more prominent and larger than the
secondary ones, therefore spine-cells apparently situated on ridges.

14. Chara Grovesii PaL (non N. Grovesu I\UNDU) in Journ, Linn, Soec.
Bot. 49, 1931, p. 83, pl. 17.

Plant monoccious. Stem modemtely stout 4.)0—700 # in dxam Internodcs
1—5 times the length of the branchlets. Stem-cortex diplostichous, exhibiting
strong torsion, cells of the primary series more prominent than the sccondary
oncs. Spine-cells papilliform. -Stipulodes in a double whorl, well developed, blunt
and unequal in length., Branchlets 9—11 in a whorl, ecorticate, composed of
5—6 articulations. Bract-cells usually 5, the lateral ones often '/, the length of
the entire oogonium. Bracteoles longer than the oogonia. d and Q gametangio
together at the two lowest nodes, solitary. Antheridium 450 p in diam. Oogonic
740 p long (incl. coronula), 525 » wide; spiral-cells showing 14—15 convolutions.
Ripe oospores mot yet collected.

Remarks According to the author this species very much resembles
Clara contraria, from which it can be distinguished only by its having entirely
ccorticate branchlets, The mutual relations are thercfore the same as for C. vulgaris.
and ssp. squamosa, and with reference to this C. Grovesii may be best regarded
as a subspeeics of C. contraria. As I did not sce a speeimen, I have not cited

1) In this article the name 1s spelt as ?tylocauthact, “hxch is most probmblv
an orthographic error. ’
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it in this way. The short description given above is from the type description.

Ecology. Very common in shallow drains, in streams and in pools. It
emits a disagreeable odour. In its general habit it looks like a Nitella.

The seasonal distribution is from September to the end of November. PaAL
writes that it is entircly restricted to mountainous areas. It is found growing
together with Nitella superba, Chara burmanica, C. IIandae and C. brachypus.

Distribution, 22°N.; Asia, India: Burma.

15. Chara contraria Kuerzmve?), Phye. germ. 1845, p. 258; id., Spee. Alg.
1849, p. 523; BraUN in N. Denkschr. Schweiz. Ges. Naturw. 10, 1849, p. 15;
WALLMAN in Aect. Soc. Linn. Bordeaux 21, 1856, p. 64; Kvuerzine, Tab. Phye. 7, 1857,
pl. 61 (the oogonia have but 3 coronula cells!); BravN, Consp. syst. Charae. europ.
1867, p. 6; id. in Hooker, Handb. New Zealand Flor. 1867, p. 550; id. in Monatsber.
Kén. Akad. Wiss. Berlin f. 1867, p. 833, 1868; HaLsTED, Classif. and Deser. Americ.
spee. Charae., 1879, p. 187; BRAUN & NORDSTEDT in Abh. Kién. Akad. Wiss. Berlin, 1882,
pp. 20, 141; Sypow, Bish. bek. Europ. Charac., 1882, p. 57; T. F. ALLEN, Amerie.
Charac. 1, 1888, p. 58 (nom. tant.); MiGULA, Die Charac., 1897, pp. 432, figs. 99—104;
id,, Syn. Charac. europ., 1898, p. 96, figs. 84—89; RoBINSON in Bull. New York
Bot. Gard. 4, 1906, pp. 265, 266; SLUMER in Bot. Zeit. 68, 1910, p. 125, pl. 4,
figs, 1—5 and text-figs. 1—9; NoORDSTEDT in Proe. Roy. Soe. Viet. 31, N.8,
1918, p. 6 (nom. tant.); GROVES in Journ. Linn. Soc., Bot., 46, 1924, pp. 363, 374;
Grovies & BULLOCK WEBSTER, Brit. Charoph. 2, 1924, p. 36, pl. 33 (f. 9 is var.
Iispidula); G. O. ALLEN in Journ. Bombay Nat. Hist, Soe. 30, 1925, p. 597;
id. in Journ. Ind. Bot. Soc. 7, 1928, p. 64; STROEDE, Oekol. d. Charae, 1931, p. 42;
G. 0. ALLEN in Journ. Ind. Bot. Soe. 12, 1933, p. 17; GrROVES & ALLEN in Proc.
Roy. Soc. Queensl. 46, 1935, p. 57; FILARSZKY in Math. u. Naturw. Anz. Ungar.
Ak, Wiss. 50, 1937, p. 484; VERDAM in Blumea 3, 1938, p. 16; Hassuow in Bot.
Not. Lund, 1939, pp. 296, 297, 298.

Plant monoecious, greyish-green, usually heavily inerusted, 20—30 em high.
Stem varying in diam., ¢. 750 p. Internodes 2—4 times the length of the branchlets.
Stem-cortex diplostichous, cells of the primary series more prominent than the
secondary omnes. Spine-cells solitary, obtuse, usually short and inconspicuous,
however, in the var. hispidula once to twice as long as the diam. of the stem.
Stipulodes in a double whorl, two pairs to each branchlet, usually short and
sometimes almost spherieal, irregular. Branchlets 6—10 in a whorl, consisting
of 5—7 articulations, of which the upper 2—3 are ecorticate, the other ones
diplostichous corticate, 0.5—3 cm long. Bracl-cells usually 5, varying in length,
the anterior pair equal or much longer thar the oogonium, the lateral ones and
the posterior cell mostly reduced to papillae. Braoteoles somewhat longer than
the anterior bract-cells, 0.6—3 em long. 4 and Q gametangia solitary or rarely
geminate (RoOBINSON, 1906, p. 265), at the same 2—4 lowest nodes. Antheridium
300—450 p in' diam. Oogonia 650—1100 u long (incl. coronula), 500—650 1
wide; spiral-cells showing 13-—15 convolutions; coronula 120—190 . high, 220360

1) Only the principal European literature is cited here; for 'a full list (inel
the varieties) I refer to MigurLA (1897, pp. 432—433), and GrOVES & BULLOCK
‘WEBSTER (1924, pp. 36—37).
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wide at base, individual ecclls oblong, blunt at the apex, somewhat spreading;
oospores black, 500—720 p long, 350—490 p wide, with 10—14 fine ridges,
prolonged downwards into a cage; outer membrane yellow or golden-brown,
granulate, with ¢. 6 granules per 10 .

CriNA: Kweichow, without exact locality, submerged in rice-fields and
streams, 900 m alt.,, 5 VIII 1931, LiaN¢ FEN Yanr and Tsun Yr HsiEN, Pl of
Kweichow 186 (L). :

Remarks. The variability of this species, though less pronounced than
in C. vulgaris has been a subjeet for many subdivisions. BRAUN’s division into
two varieties (1849, p. 16) i.e. hispidula with, and moniliformis without distinctly
developed spine-cells, are found back in the arrangements of Sypow (1882, pp.
57—58) and Micura (1897, p. 432). Some of the authors, however, regard these
varieties as series, An extensive survey of the literaturc regarding this subject
is to be found in Miss SLUTTER’s ”Beitrige zur Kenntnis von Chara contraria
A. Br. und Chara dissoluta A. Braun“ (1910, p. 125).

GRrOVES & BuLLOCK WEBSTER (1924, p. 36, 40) regard all plants with short
and inconspicuous spine-cells as belonging to the species C. contraria proper, and
they put all specimens with well developed spines together in the var. hispidula.

The present author shares BRAUN’s first opinion, the plants mentioned in
the exsiccatae therefore belong to the wvar. moniliformis,

Most probably the plants described as var. australis A. Br. and var. Behriana
A. Br., both occurring in Australia belong also to the var. moniliformis, from
which they can be distinguished by the larger oospore. Without having seen
the types this cannot be decided with certainty. :

Sometimes, C. contraria is hardly distinguishable from C. wvulgaris though
the typical speeimens are characterized by the greater prominence of the primary
cortical cell-series, so that the spine-cells are situated on ridges, by the much
darker ripe oospores, and by the somewhat irregular stipulodes. It is a cosmopolitan
species, but as yet it has not been collected in Malaysia.

Ecology. Chara contraria is a small to medium-sized plant, much inerusted
with lime. According to STrOEDE (1931, p. 43) it is in Germany only found in
anorganotrophic waters of which the pH is e. 7.0. This water may be fresh
or brackish, as the Cl-concentration may be rather high, varying from 25 to
3535 mg per liter. BRAUN & NORDSTEDT (1882, p. 142) record the plant from
valleys in Songaria with a high percentage of salt.

Sandy bottoms are preferred by this species, and it occurs most frequently
at a greater depth, ¢. 1—2 m, than C. vulgaris. Therefore, it is especially found
in lakes and in larger water basins than the last named species. It is growing
in the lowlands as well as in mountainous areas; in the Swiss Alps it is found
at an elevation of 2000 m.

G. O. ALLEN (1928, p. 64) writes that in Saharanpur, C. contraria is a distinctly
cold weather type; it does not seem to germinate before the middle of November,
and disappeares at the end of April .

C. contraria, as C. vulgarts, commonly oceurs in dense masses with little
or no intermixture of other plants. However, in the vicinity Chara tomentosa,
C. aspera and C. globularis are often to be found, and according to STROEDE, such
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higher plants are present, as Iypnum scorpioides, Potamogeton gramineus,
Potamogeton Zizii, In brackish water it grows together with C. ballica.

Distribution Between 70° N. and 50°8.; Asia, China. Moreover in
lit.: Eurore, ¢f. BrAUN & NORDSTEDLT (1882, pp. 141—142); Micuna (1887, pp.
441—442); GroveEs & BULLOCK WEBSTER (1924, p. 38) — Asia, Songaria,
BrAUN & NorpsTEDT (1882, p. 142); India: W, and E. Himalaya, India Deserta,
Malabaria, Burma, GrovEs (1924, p. 374), Gangetic Plain, Groves (1924, p. 374),
ALveN (1925, p. 597; 1928, p. 64; 1933, p. 17; 1936, p. 51) — AMERIcA, N. A m.:
Alaska, Qucbee, RoBmNsoN (1906, p. 265); United States: Montana, Nebraska,
Michigan, New York, Missouri, BRAUN & NORDSTEDT (1882, pp. 143—145), ROBINSON
(1906, p. 296); Texas; C. A m.: Mexico, BRAUN & NorpsTEDPT (1882, pp. 143—145);
S. Am.: Bolivia, BRAUN & NorbSTEDT (1882, p. 145); Argentine, NORDSTEDT
(1888, p. 191) — ArFricA, N. Afr.: Algeria, Brauxn (1868, p. 833); Egypt,
BrAUN & NoORDSTEDT (1882, p. 142); 8. Afr.: Cape Colony, BraUN (1868, p.
834) — AvusTRALIA, W, Austr.: ex Groves & ALLEN (1935, p. 58); 8. Austr.:
BrAUN (1852, p. 709); NorDsTEDT (1882, p. 36); Kangaroo Islands, Quecensland,
GROVES & ALLEN (1935, p. 57); New South Wales, Vietoria, NORDSTEDT (1889,
p- 36); Tasmania, BRAUN & NorDSTEDT (1882, p. 143); New Zealand, Braun
(1867, p. 550); BRAUN & NORDSTEDT (1882, p. 143).

2. Series AULACANTHAE A. BrawvN in Comy, Krypt. FL Schles. 1,
1876, p. 406; Braun & Norpstepr in Abh. Kon. Akad. Wiss. Berlin,
1882, p. 21; T. F. ALLeN, Charaec. America 1, 1888, p. 59; Hy in Bull
Soe. bot. France 60, 1913, Mém. 26, p. 28; Norpstepr in Proc.
Roy. Soe. Viet. 31, N. S, 1918, p. 6; Groves & BurLLock WEBSTER, Brit.
Charoph. 2, 1924, p. 18; J. Groves in Journ. Linn. Soec., Bot., 46, 1924,
p. 363; Printz in ExGLER & PrANTL, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429.

Secondary cells of the cortex more prominent and larger than the
primary ones, therefore spine-cells apparently situated in furrows.

16. Chara vulgaris LinNagus, Spee. Plant., 1753, p. 1156, pro parte —
Chara foetida; C. foetida ssp. gymmophylla; C. gymmophylla; C. gymnophylia
algeriensis; C. squamosa; cf. subspecies. '

Plant monoecious, greyish green, usually heavily incrusted, very much varying
in length, usually ¢. 25 em high. Stem moderately stout, e. 500 p in diam.
Internodes c. twice as long as the branchlets. Cortex diplostichous, cells of secondary
series more prominent than the primary omes, which collapse in a dried state.
Spine-cells single, much varying in length, frequently obtuse, if stout slightly
spreading or appressed, if papilliform spreading, situated in furrows. Stipulodes
in a double whorl, frequently cells of both whorls equally developed or those
of the lower whorl somewhat depressed, short, obtuse, appressed. Branchlets
(6—)8(—11) in a whorl, showing 6—8 articulations of which 3—5 are usually
corticate (in the ssp. squamosa all ccorticate) frequently incurved, however, when
fully mature recurved, varying in length. Bract-cells 4—6, obtuse or acuminate,
extremely variable in length, usually unilateral, anterior ones muech longer than
the oogonium, posterior ones usually not developed at all, or as long as the
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oogonium, in a few .cases all bract-cells equally developed, usually lacking .or
papilliform at the ecorticate branchlet-articulations. Bracteoles similar or somewhat
longer than the anterior bract-cells, o and Q gmﬁetangia at the same 3—4 lowest
nodes, usually solitary, rarely more together, lacking at the nodes above ecorticate
articulations. Antheridia 275—540 . in diam. Oogonia 525—800 . long, (excl
coronula), 350—475 x wide; spiral-cells showing 13—16 convolutions; coronula
75—125 p "high, 200—325 . wide at base, individual eells blunt, more or less
spreading; oospores golden-brown or dark-brown, rarely black, 425—675 p long,
225—400 p wide, with 12—15 ridges often prolonged into a cage; outer membrane
tuberculate.-

Remarks. Chara vulga'ris is a cosmopolitan species and extremely variable
in all parts, most probably due to conditions of growth. This variability was
reason for a subdivision of the spceies. A number of subspecies and nearly related
species were already cited by BrauN & NorpsTEDT (1882) and by T. F. ALLEN
(1888), whercas MiGuLA (1897) and GROVES & BULLOCK WEBSTER (1924) regarded
some of these again as varieties or forms. As I have not seen all the types of

TABLE XVI.

\ A ol A
18 § e s = 8 g
Characters ; 2l 2o °E | é S: 3 '*g’
22| 5% | B8 |55 g% |2
) SR o © S - g 8
Subspecies Z = A _E 1E5| g 2
of C. wulgaris L.") 0 g 2 o] [
squamosa (A. Br.)ZaNEv. (12-14|  blunt  [300—360, 0 conjuncted | Eur,
Asia
Afr.
eu-vulgaris
(A. Br.) Zaxngv. id. id. id. |2~-4 id. Cosm.
erassicaulis : ‘
_(A. Br.) Zangv. id. id. - . [420—480{2—4 | - id. Eur:
: : Afr,
Rabenhorstii
(A. Br.) Zaxev. id. id. 480—540| 2—4 | disjuncted | Eur.:
Boveana (A.Br)Zangyv. |10-11| acuminate [300—360; 4—6 | conjuncted | Eur.
‘ ' Asia
' Afr.
capensis (A. BR.) ZANEV. 9'10| id. id.  |3=7 id, Afr. .

') Whether C. Kokeilié A. Br. must be- placed here as a subspecies or .in
the Triplostichae as a separate species is as yet uncertain.
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the different forms I cannot give a decision just now. However, from the type
and other descriptions found in literature I provisionally get at the subJomed
statement (table XVI). :

Chara wvulgaris closely resembles C. contraria, which is different by having
the primary cortical-cells more prominent than the secondary ones, thus belonging
to the tylacanthous type. If many spine-cells are present, this differcnce is very
well visible in & transverse section of the stem, as the spine-cells in the ecase
of C. vulgaris are then situated on the smaller cells. Another particular of the
last species is that the ”NorpsTEDT-markings®, the decoration of the outer coloured
ripe oospore membrane, consist of scparate little tubercles, ¢. 7 per 10 g, whereas
in C. contraria they show contiguous granules, ¢. 6 per 10 p. The ripe oospores
are black in the last-named species while those of C. vulgaris are golden-brown
to dark-brown (only in the var. melanopyrena black with a brown shade). It
is somewhat surprising that typical representatives of the species were not extant
at all amongst the material of the Netherlands Indies.

Ecology. Chara vulgaris is usually a medium-sized plant with a moderately
stout stem. It is usually heavily incrusted with calcium carbonate, which is
frequently not in annular bands,” STROEDE (1931, p. 30) did not find the species
in German waters with less than 55 mg CaO per liter.

" The plant oceurs in bogs, ditches, at the shallow margins of ponds and
lakes, in very shallow running water of rivulets, and little strcams. STROEDE
has found it in Germany in anorganotrophic waters only. This author has also
detected the species in a little brackish water containing e, 750 mg Cl per liter.
The organic substances of the muddy bottom are always less than 50 %, whereas
it -containg a high amount of lime. Plants with ripe oospores are found in
Saharanpur from November to May. In Germany ripe oospores were found from
the late summer to autumn, according to STROEDE (1931, p. 29).

C. vulgaris occurs in lowland as well as in mountainous areas; it is recorded
by BraUN & NoORDSTEDT (1882, p. 159) from 2300 m in the Swiss Alps and from
4500 m in the Cordilleras of Peru (le, p. 166). It frequently grows in pure
communities by itself, as the dense masses usually oust other specics. N. clavata
is the only species recorded to be found growing together with it.

Distribution. Between 70° N. and 50° 8.; occurring in all the continents.

ssp. A. eu-vulgaris ZaNEvV., nov. ssp. — Chara ovulgaris L.?), Spec.
Plant., 1753, p. 1156, pro parte; WALLROTH, Annus Botanicus, 1815, p. 179, pl. 1;
WioLDENOW in Mém. Acad. Roy. Berlin £, 1803, p. 84, 1805; BruziLiUs &
FUERNROHE in Flora 9, 1826, p. 486; Acuarp, Syst. Alg. 1824, p. 128; XKuetzING,
Phye. Gen., 1843, p. 319, pl. 38, 39; id., Phye. germ,, 1845, p. 258; id., Spee.
Alg., 1849, p. 523; id. Tab. Phye. 7, 1857, pl. 58—60, 72, f. 2; RoOBINSON in Bull
New York Bot. Gard. 4, 1906, pp. 255, 269; GRrOVES in Journ. Linn. Soec., Bot,,
46, 1924, pp. 363, 374; GrovES & BULLOCK WEBSTER, British Charoph. 2, 1924,
p. 18, pl. 28, 29; G. O. ALLEN  in Journ. Ind. Bot. Soc. 7, 1928, p. 63, pl. 2;
STROEDE, Ockol. d. Charac, 1931, p. 29, pl. 2, f. 1; G. O. ALLEN in Journ. Ind.

') A full list of European literature, other synonyms not examined by the
writer, and illustrations are to be found in Micura (1897, pp. 554—556) and in
GrovES & BuLLock WEBSTER (1924, pp. 18—19).
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Bot. Soe. 12, 1933, p. 17; ALLEN & HERTER in Revist. Sudamer. Bot. 1, 1934, p. 90;
G. O. ALLEN in Journ. Ind, Bot. Soe. 15, 1936, p. 51; VERDAM in Blumea 3, 1938,
p. 21; ZANEVELD in Blumea 3, 1939, pp. 381, 382 — Chara foetida A, BRAUN in
Ann. Sci. Nat.,, Bot., 2, 1, 1834, p. 354; id. in Flora 18, 1835, p. 63; id. in
HooXER’s Journ. Bot. 1, 1849, p. 298; WALLMAN in Act. Soc. Linn. Bordeaux 21,
1856, p. 63; BraUN, Consp. syst. Charac. europ. 1867, p. 5; id. in HooxEr, Handb.
New Zealand Fl,, 1867, p. 550; id. in Monatsber. Kon. Akad. Wiss. Berlin f, 1867,
p. 838, 1868; HALSTED in Proc. Boston Soe. Nat. Hist. 19, 1879, p. 185; BRAUN
& NoroSTEDT in Abh., Kén, Akad. Wiss. Berlin, 1882, pp. 21, 159; T. F. AILLEN,
Charac. Amerie, 1, 1888, p. 59 (nom. tant.); NORDSTEDT in Hedwigia 70, 1888,
pp. 191, 195; id. inAecta Univers. Lund. 25, 1889, p. 36; MicuLa, Die Charac.,
1897, p. 554, figs. 121, 122, 124; id., Syn. Charac. europ. 1898, p. 122, figs.
106, 107, 109; NorpsTEDT in Proc. Roy. Soc. Vietoria 31, N.S., 1918, p. 6 (nom.
tant.); HassLow in Bot. Not. Lund, 1939, pp. 296, 299, 300.

Planta e. 25 em alta, Caulis mediocriter robusta, 500 p diam, Internodia,
oortex, stipulodia et bracteoli eorum speciei similes. Verticillorum ramuli plerumque
8, articulis 6—8 quorum 2—4 ecorticatis. Bracteae plerumque 5, obtusae. g et Q
gametangia ad 4 nodos inferiores inserta, haud supra articulos ecorticata, plerumque
solitaria vel 1—3 aggregata. Antheridia c. 360 p diam. Oogonia 525—725 p longa;
oospora 425—520 pn longa, 12—14 striata.

Plant c. 24 em high, Stem rather stout, e. 500 p in diam. Internodes, corter,
stipulodes and bracteoles similar to those of the species. Branchlets usually 8 in
a whorl, consisting of 6—8 articulations of which 2—4 are usually ecorticate.
Braot-cells 5, obtuse. d and Q gametangia together at the lowest 3 or 4 branchlet-
nodes, however, not produced above ecorticate articulations. Antheridia c. 360 p
in diam. Oogonia 1—3 together, 525—725 u long; oospores 425—520 p long, with
12—14 ridges.

Inpia: W. Himalaya, Kumaon, Sariya valley, alt. 1650 m, no date,
Himalayan herb., STrACHEY & WINTERPOTTOM s.n., ex herb, J. D. HoOKER in (B);
Coromandelia, Jabalpur, in a brook, 1000 m alt, 21 XII 1875, KUNTZE
7282 (B), badly preserved specimen with unripe oogonia, therefore determination
not certain; W. Bengal, Manbhoom, in rivulets, XII 1866, S. Kurz 1923 (B).

Inpo-Ciiva: Tonkin, W. Tonkin, without exaet locality and date, Bown
2854 (P). '

Remarks. On account of its variability this subspecies is subdivided
into a large number of forms. MicULA distinguished in ”Die Characcen® (1897)
for Central Europe only, sixty-nine forms. The total number deseribed nowadays
is much higher than one hundred; the validity of these forms can only be proved
by a separate study in which the experiment will be of great importance,
Braun (1868, pp. 839, 840) distinguished primarily two groups on account
of the colour of the oospore, being brown or black (Melanopyrenae). The plants
with a brown oospore were again subdivided into two series, viz
Series I, Subinermis, in which the spine-cells are hardly visible even with a
pocketlens, and
Series II, Subhispida, in which the spine-cells are usually as long as the diameter
of the stem, thus visible with the naked eye.
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This last series was given a subspecific rank by BraUN in ”Die Fragmente®
(1882, p. 167), but as MicurLa (1897, p. 565) remarks, there are too few differences
to share this opinion and it seems better to maintain BrAUN’s first opinion. -

MicuLa (1897, p. 565) has mainly taken over the first subdivision of BRAUN,
but he unites. the plants.with less than two corticate branchlet-articulations and
a brown oospore in. a separate series, Series III, Paragymnophyllae,

The above cited exsiccatae have all & brown oospore and belong to BRAUN’S
series subinermis, They. have well developed branchlets and bract-cells, which
are 2—4 times as long as the oogonia. The number of branchlets and corticate
articulations varies; the plants of KUurz and of STRACHEY & WINTERBOTTOM have
8 and 10 branchlets in a whorl respectively, whereas they have both 1—2 corticate
articulations. The specimens of BoN and KuNTzE have 8 and 11 branchlets
respectively and also. 3—4 corticate articulations. Regarding the specimen of
Kurz 1923, BRAUN remarks that it possibly has been collected in Bengal. In
the herb. of Berlin there were two specimens, one of which bears the  note:
?In rivulets of Manbhoom. W. Bengal, so that BRAUN’s supposition has been right.

Ecology. Cf. the species.

Distribution. Between 70°N. and 50°8.; AsmA, India; Indo-
China. Moreover in lit.: EUrROPE — cf. BraUN & NorpsTEPT (1882, pp. 159,
164, 167—170), MrcuLA (1897, p. 550), GrOVES & BULLOCK WEBSTER (1924, p. 20) —
As1a, Siberia, NormsTEDT (1889, p. 36); Turkestan, Hassrow (1939, p. 299);
Songaria, - Caucasus, Syria, Persia, Afghanistan, Tibet, Balutchistan, BRAUN &
NorpsTEDT (1882, pp. 161, 166) -— AMERICA, N, Am.: Canada, United States,
C. Am.: Mexico, BRAUN & NorpsTEDPT (1882, pp. 161-—163), NoRDSTEDT (1889,
p. 37), RosrNson (1906, p. 270), HassLow (1939, p. 300); S. Am.: Peru, Bolivia,
Chili, Argentine, BRAUN & NORDSTEDT - (1882, pp. 162, 164—166), Uruguay, ALLEN
& HErTER (1934, p. 90) — AFRrICA, N. A fr.: Tanger, Algeria, Egypt, Angola,
BraUuN (1868, pp. 841—842); BRAUN & NORDSTEDT (1882 pp. 160, 161); S, Afr.:
BraUN (1868, p. 843), BRAUN & NORDSTEDT (1882, p. 160), NORDSTEDT (1888,
p. 195); HassLow (19'%9, p. 300), Madelra, BraUN (1868, p. 843), Madagascar,
ZANEVELD (19'%9, pp. 381, 382) — AUSTRALIA; New Zealand, BRAUN (1867 p 550),
BrauN & NorpsTEDT (1882, p. 162). ]

ssp.. B. squamosa (DESFONTAINES) ZANEV., nov. comb, ’) — Chara squamosa
DesroNTAINES, FL Atlant. 2, 1800, p. 331; WILLDENOW in Mém. Acad. Roy. Berlin
p. 1803, p. 88, 1805; id. in Speec. Plant. 4, 1805, p. 186; AcArpi, Syst. Alg.,
1824, p. 127; BRAUN in Ann. Sei. Nat. Bot. 2, 1834, p. 354; id. in Flora 18,
1835, p. 61; KuEerziNe, Spee. Alg. 1849, p. 526; WALLMAN in Aet. Soc. Linn.
Bordeaux 21, 1856, p. 63; KvurrziNg, Tab. Phye. 7, 1857, p. 29, pl. 72, f. 1 (var.
Fontanestana) — Chara foetida A. BR. ssp. gymnophylla A. BRAUN in Ann. Sci.
Nat. Bot. 2, 1834, p. 354; id. in Monatsber. Kon. Akad. Wiss., Berlin f. 1867,
p. 834, 1868; id. in Abh. K6n. Akad. Wiss. Berlin, 1882, p. 166, pl. 7, figs. 236—239;
T. F. ALLrN, Charac. Amerie. 1, 1888, p. 59 (nom. tant.); NORDSTEDPT in Lunds
Univers. Ars-skr. 25, 1889, p. 37 — Chara gymnophylla A. BRAUN in Flora 18,
1835, p. 62; id. in N. Denkschr, Schweiz, Ges. d. Naturw, 10, 1849, p. 13; KUETZING,
Spee. Alg., 1849, p. 520; WALLMAN in Act. Soc. Linn. Bordeaux 21, 1856, p. 63;

*) Cf. footnote on p. 182..
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vON " LroNHARDI, Dic Oesterr. Arml. Gew., 1864, repr. p. 63; Brauxn, Consp.
syst. Charae. europ., 1867, p. 5; Micura, Die Characeen, 1897, p. 543, f. 120;
id., Synops. Charae. europ., 1898, p. 119, f. 105; GROVES in Journ. Linn. Soec.,
Bot., 46, 1924, pp. 363, 374; GrOVES & BULLOCK WEBSTER, Brit. Charoph: 2, 1924,
p. 26; PaL in Journ. Linn. Soec., Bot., 49, 1932, p. 85; Hassnow in Bot. Not.
Lund, 1939, p. 299; Dixrr ‘in Journ. Ind. Bot. Soe. 14, 1935, p. 260, f. 2 —
Chara gymnophylla algeriensis KUETZING, Tab. Phyc 7, 1857, p. 29, pl. 74, £. 27)
(non KuEerziNg, pl. 51, f. 1). : B :

Plant monoecious, greyish green, heavi]y incrusted, of . variable height,
¢. 15 em. Stem rather stout, c. 500 p in diam. Internodes, cortex, stipulodes and
bracteoles as deseribed for the -species. Spine-cells single, obtuse, frequently much
shorter than the -diam. of the stem, situated in grooves. Branchlets entirely
ccorticate or rarely with one or two corticate articulations. Bract-cells blunt.
d' and Q gametangia produced at nodes from which no cortex arises, solitary
at the same nodes, or two or three (Dmxrr — 1935, p. 261 — mentions 3—6)
together with one or secldom two antheridia. Antheridia 300—400 p in diam.
Oogonia ‘c. 800 u long (excl, coronula), ¢. 450 u wide; spiral-cells showing 13—14
convolutions; coronula e, 110 p high, c.. 200 ¢ wide at base. Qospores brown,
500—600 g long, 300—350 p wide, with 11—12 ridges.

InpiA: Malabaria, Bombay Pres, Nassik (= Nasik?) opposite the
Westghats, 580 m alt.,, at the border of a river, 26 XII 1875, KunTtzE 7508 (B).

Remark's. The only characters serving to distinguish this ssp. from
cu-vulgaris are the gametangia, being produced at nodes from which no cortieal-
cells arise, whereas the branchlets are frequently entirely ecorticate. The branchlets
are more or less flexible owing to the lack of cortication; the branchlet-articulations
are sometimes swollen and contracted into the nodes. In the above cited plant
not so a high number of cogonia was’ extant as was noticed by Dlxn‘ though
a max. number of three was not rare. : o

.BraunN (1868, pp. 835—836) subdivided this ssp..into 4 varieties, viz.
o, § Fontanesiana, .y - patens, 3 pachyphloea, all being represented in Europe, Asia
and Africa, the last three varicties differing in subordinate characters from the
typical one. As a synonym of var. @ Fontanesiana is cited Chare squamosa DESFON-
TAINES, already described in 1800 (Flor. Atlant. 2, p. 331). BRAUN writes that
he first did not consider this plant a synonym as the type collected in Tunis
had the cells of the. coronula twice as long as var. = typica, the spine-cells well
devecloped 'and the branchlets compaet and incurved. These characters are very

). As BrauN (1868, p. 834, note 1) already remarks, the Chara on this figure
has two-celled internodes which are not known in the Charopliyta. These can only
be explained as cortical-cells originating from two whorls of initial cortical-cells
belonging to the node at the base of each branchlet, one of which grows upwards
and the other dwonwards, meeting each other at about the middle of an internode.
This figure therefore cannot represent ssp. squamosa, but it is drawn after a Chara
(possibly C. wvulgaris) with. & high number (5) of corticate branchlet-articulations
and no ecorticate ones.. Moreover, only the transverse cell-walls of the cortex
are figured, and the longltudmal ones are not. . -
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well figured in KUETzZING’s plate 72, fig. 1 (1857). Afterwards BRAUN saw more
specimens, and then noticed more intermediate plants, and therefore decided to
the identity of C. squamosa and C. gymnophylla. However, BRAUN does not use
the older name squamosa as he considered it a misleading one; DESFONTAINES gave
that name with reference to the spine-cells lying flat on the stem in dried plants
which cause a scaly appearance, This is in contradiction with the nomeneclature
now adopted, reason why I have used the oldest name. Though I did not sce
the original plant of DESFONTAINES I examined some plants extant in the Leiden
Herbarium which were determined by BrAUN himself as C. gymnophylla £ Fonta-
nesiona (C. squamosa) DESF.“. As these plants are quite identic with the
gymnoplylla plants I do not hesitate in considering them identie.

Ecology. In Algeria the ssp. is found in the inland waters, rivulets,
swamps, as well as near the coast. In India it occurs in slowly running water.
In Switzerland it is found at an elevation of 2500 m (Albula) and in the warm
water of the "Leuker Bider” in Wallis,

Characteristically it is a mediterranean plant; there it is collected with
ripe ocogonia from February to October. Another centre is Burma, where plants
with ripe oogonia were collected in December and it mainly grows at an elevation
of e. 1200 m,

Distribution. Between 50°N. and 9°8.; Asia, India., Moreover in
lit.: EuroPE — cf. BraUN & NorpsTEDT (1882, p. 166), NORDSTEDT (1889, p. 21);
MicuLa (1897, p. 550); Asm, Caucasus, Syria, BrauNn & NorpsTEDT (1882,
p. 166); Libanon, Hassuow (1939, p. 299); China, ex Groves (1924, p. 374);
India: Bombay, Dixir (1935, p. 261); Burma, Groves (1924, p. 374). —
ArrrcA, N. A fr.: Algeria, Braun (1868, pp. 836, 837), NorpsTEDT (1889, p. 37),
BrRAUN & NoORDSTEDT (1882, p. 167); Tunisia, Egypt, BrauN (1868, pp. 836—837);
S. Afr.: without exact locality, BrRauN (1868, p. 837).

III. Subsectio TrrrLosTICHAE A. BrAUN, Consp. syst. Charae. europ.,
1867, p. 6; id. in Monatsber. Kén. Akad. Wiss. Berlin f£. 1867,
p. 800, 1868; id. in Conn, Krypt. F1. Schles. 1, 1849, p. 408; BrauN &
NorpstEpT in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 22; T. F. ALLEN,
Charac. America 1, 1888, p. 60; Hy in Bull. Soc. bot. France 60, 1913,
Mém. 26, p. 38; Norposrepr in Proe. Roy. Soe. Viet. 31, N. S, 1918,
p. 6; Groves & BurrLock WessTER, Brit. Charoph. 2, 1924, p. 50;
J. Groves in Journ. Linn. Soe., Bot., 46, 1924, p. 363; PrinTz in ENGLER
& PrantL, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; GrovEs & ALLEN in
Proc. Roy. Soc. Queensl. 46, 1935, p.'58; ZANEVELD in Blumea 3, 1939,
p. 381 — Chara subsect. Corticatae triplostichae A. Braun in N. Denk-
schr. Schweiz. Ges. Naturw. 10, 1849, p. 19; id. in Hooker’s Journ.
Bot. 1, 1849, p. 203; id., id., 298; von LronuarpI in Verh. naturf. Ver.
Briinn 2, 1864, repr. p. 43 (nom. tant.).

Rows of cortical-cells of the stem thrice as numerous as the
branchlets; between two successive primary rows two rows of secondary
cells are produced.
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Key to the series,

la. All articulations of the branchlets ceorticate . . . . 1. GYMNOCLADIA
b. Lowest articulation of the branchlets corticate . . . 2. PILOEOBASALIA
¢. Lowest articulation of the branchlets ecorticate . . . 3. GYMNOBASALIA

1. Series GYMNOCLADIA ZANEV., nov. ser.

Ramulorum articulationes omnino ecorticatae.

All articulations of the branchlets destitute of cortical-cells.
Remarks. The species with this character are at present,

as far as I know, only two in number, viz. Chara Handae and
C. guatemalensis.

17. Chara Handae PaL in Journ. Linn. Soc. Bot. 49, 1932, p. 86, pl 18.

Plant monoccious. Stem moderately stout. Internodes as long as or somewhat
shorter than the branchlets. Stem-cortex triplostichous, cells of the primary series
more prominent than those of the secondary one. Spine-cells well developed, solitary,
acute, as long as the diam. of the stem. Stipulodes in a double whorl, acute,
those of the upper whorl slightly better developed. Branchlets 9—11 in a whorl,
incurved, composed of 5 ecorticate articulations. Bract-cells 4—8, well developed,
except at the ultimate node, slender, acute. Bracteoles 11, times the length of
the oogonium, o and QO gametangia together at the three lowest mnodes, solitary.
Antheridia 350 p in diam. Oogonia 875 p long (incl. coronuls), 615 w  wide;
spiral-cells showing 15—16 convolutions; coronula 105 p high, 190 x wide at base,
individual cells straight; oospores black, 615 x long, 400 s wide, with 11—13
ridges, terminating in short basal claws.

Remarks. This speeies is distinguished from all hitherto known Triplo-
stichae by the entirely ecorticate branchlets. As I did not sce a specimen I gave
an abstract from the type deseription.

Ecology. Chare IHandae has a bushy appearance due to the short internodes
and the long branchlets. PAL cites that it was found growing together with
Chara burmanica, C. Grovesii and C. brachypus. The species was collected in a
stream, and may be found from September to the middle of November.

Distribution. 22°N.; Asia, India: Burma,

2. Series PHLOEOBASALIA ZANEV., nov. nom. — Phloeopodes?) A.
Braun in Hooker’s Journ. Bot. 1, 1849, p. 203; id., ibid., p. 298; id.
in Monatsber. Kén. Akad. Wiss. Berlin f. 1867, p. 800, 1868; Braun
& NorpsTEDT in Abh. Kin. Akad. Wiss. Berlin, 1882, p. 22; T. F. ALLEN,
Charac. America 1, 1888, p. 60; Norostepr in Proe. Roy. Soe. Viet. 31,
N. 8, 1918, p. 6; J. Groves in Journ. Linn. Soe., Bot., 46, 1924, p. 374;
Privtz in EncLER & Prantr, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429;
GrovEs & ALLEN in Proc. Roy. Soe. Queensl. 46, 1935, p. 58; ZANEVELD
in Blumea 3, 1939, p. 381. '

) Also spelt as ”Phlacopodes by BRAUN,
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Lowest articulation of the branchlets provided with cortical-cells.
_Remarks. As was already pointed out the third series has to
be renamed. Therefore BrRAUN’s name for the present series is sub-
stituted at the same time, as it would otherwise become a permanent
source of confusion. - ' '

18. Chara aspera ?) WiLbENOW in Mag. Ges. paturf. Freunde Berl. 3,
1809, p. 298; AcArpH, Syst. Alg., 1824, p. 130; Bruzenivs & FUERNROIR in Flora
9, 1826, p. 490; BRAUN in Ann. Sci. Nat. Sér. 2, 1834, p.- 356, pro parte; id. in
Flora 18, 1835, p. 71, excl. var.;. Kuerzing, Phye. Germ., 1845, p. 257; Braun
in N. Denkschr. Schw. Ges. Naturw, 10, 1849, p, 20; KuerzInNG, Spec. Alg., 1849,
p- 521; WALLMAN in Act. Soc. Linn. Bordeaux 21, 1856, p. 79; KuEerziNg, Tab.
Phye. 7, 1857, p. 21, pl. 51, f. 2%), pl. 52; BRAUN, Consp.. syst. Charae. europ.,
1867, p. 6; id. in Monatsb. Kon. Akad. Wiss. Berlin £f. 1867, p. 851, 1868; Brauw
& NorDsSTEDT in Abh. Kén. Akad. Wiss, Berlin, 1882, pp. 22, 174; T. F. ALLEN,
Americ. Charac. 1, 1888, p. 60 (nom. tant.); NORDSTEDPT in Lunds Univ. Ars-skr,
25, 1889, p. 37; : GIESENHAGEN in Flora 82, 1896, p. 3, figs. 1—10; MiGuLa, Die
Charae., 1897, p. 633, figs. 134—135; id, Syn. Charac. curop., 1898, p. 140,
figs. 119—120; RoBINSON in Bull. New York Bot. Gard. 4, 1906, p. 281; STROEDE,
Ockol. Charac. 1931, p. 38, pl. 2, £. 7; G. O. ALLEN in Journ. Ind. Bot. Soc. 12,
1933, p. 17, pl. 1; VErpAM in Blumea 3, 1938, p. 26 — Chara pulchells WILLD.
var, aspera WILLDENOW in WaLLroTH, Flor, Crypt. German, 1833, p, 109 — Clara
aspera WILLD, var. Macounit T. F. ALLEN in Bull. Torrey Bot. . CL 9, 1882, p. 44,
pl. 21 — Chara Macounii (T. F. ALLEN) RosiNsoN in Bull. New York Bot. Gard.
4, 1906, p. 281. . _ . )

Plant dioecious. Stem slender, up to 500 u in diam. Infernodes 2—3 times
the- length of the branchlets. Whitish spherical bulbils present at the root-nodes,
solitary or in clusters of 2—6. Stem-cortexr triplostichous, cells of the primary
serics larger than those of the sccondary ones. Spine-cells solitary or sometimes
2—3 together, slender, acute, often with a bulbous base, up to 21% times as
long as the stem-diam. Stipulodes in a double whorl, both whorls usually equally
developed; the cells of the upper whorl are somectimes as long as the
lowest branchlet-articulation. Branchlets 8—9 in a whorl, straight or slightly
incurved, composed of 6—8 articulations, of which the ultimate 1 or 2 are ecorticate
and very acute, the other ones. triplostichous. Bract-cells usually 5, lateral and
anterior ones almost always exceeding the oogonia in length, posterior ones usually
shorter than .the oogonium. Bracteoles and bractlet somewhat longer than the
anterior braet-cells. ' and.Q gametangia solitary, at the  four lowest nodes.
Antheridia 400—600 p in diam. Oogonia 600—800 . long (exel. eoronula),
400—550 ¢ wide; spiral-cells showing 13—15 convolutions; coronula 75—100 p

b} ‘An extensive list of the Eurapean literature, the synonyms and the figures
are to be found in Micura (1897, pp. 653—654), GROVES & BULLOCK WEBSTER
(1924, p. 51). : , - : -

*) The piece of the stem in fig, f has a haplostichous:cortex instead of a
triplostichous one.
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high, 120—200 p wide at base; oospores black, 400—650 p long, 250—400 g
wide, with 12—14 ridges, terminating in small basal claws. ’
“Remarks. ALiEN (1933, ‘p. 19) states that the spceimens colleeted by
him in India differs from the European plants by having small roundish spine-
cells instead of long spines. C. aspera is at once characterized by having spherical
whitish bulbils at the lower nodes, which do not occur in- any other dioecious
triplostichous Chare from Malaysia. These, C. infirma and C. connivens have both
rudimentary spine-cells, No Malaysian plants scen. C

Ecology. Chara aspera is a slender plant, usually occurring in lakes and
large pools. There is a correlation between 'its being 1ncrusted with lime, the
presence of long spine-cells and a stout appearance. S

In Germany it is found growing in anorganotrophic water with a pH of
7.42—8.06. The water in which it occurs may also have a high content of Cl,
though it is often found in fresh water too. STrROEDE (1931, p. 49) remarks that
the Cl-content may vary from 16 to 3535 mg per 1 .

Chara baltica and C. contraria were collected in the same localities. STROEDE
records as inhabitants of the same water in the island of Riigen: Potamogeton
pectinatus, Ulva lactuca, Enteromorpha intestinalis, Fucus vesiculosus, ete. Though
C. aspera usually occurs at a depth of 0.5—3 m, it is somctlmes collected in much
deeper water.

ALLEN (1933, p. 19) found it in India from February to the end of March

Distribution. Between 70° N, and 25° N.; EUuRroPE, ¢f. BRAUN & NORD-
sTEDT (1882, p. 174); Mweurna (1897, p. 660); GrOvES & BULLOCK WEBSTER (1924,
p. 52) — Asia, India: Gangetic Plain, ALiEN (1933, p. 17); Turkestan,
ex GROVES & BULLOCK WEBSTER (1924, p. 53) — AMERICA, N. A m.: Canada,
Saskatchewan, T, F. ALLEN (1882, p. 44); RoBINsON (1906, p. 282); New Foundland;
United States; BrauN & NorbsTEDT (1882, p. 175), ROBI’NQON (1906, p. 282) —
Arrica, N. Afr.: Algeria, BrRAUN (18(‘8, p. 852).

19. Chara infirma A. BraoN in Abh. Kén. Akad. Wiss. Berlin, 1882, pp. 22,
177, pl. 7, figs. 264—266; id. in herb. HooxEr 1862 (nom. tant.); T. F. ALLEN,
Amer. Charae, 1, 1888, p. 60 (nom. tant), GrOVES in Journ. Linn. Soe., Bot., 46,
1924, pp. 363, 374. - :

Plant dioecious, incrusted, not -known ‘to’ produce bulbils. Stem slender,
480—540 g in diam. Stem-cortex triplostichous, cells of the primary and secondary
series usually equal developed. Spine-cells very minute, up to 60 p long. Stipulodes
in a double whorl, strongly developed, those of the upper whorl somewhat longer.
Branchlets 7—10 in a whorl, slightly spreading, composed of 6—7 articulations
of which the ultimate 1—2 are ccorticate, the other omes triplostichous. Bract-cells
7—8, rigid, acuminate, the anterior ones well developed, 2—21% times the length
of the immature oogonium, the posterior 2—3 rudimentary. Bracteoles similar to
but shorter than the anterior bract-cells. . and Q gametangic at the four lowest
branchlet-nodes, solitary. 'Antheridium 500—600 x in ‘diam. Immature oogonium
540—620 u long, 420—480 p wide.” Oospore probably light-brown.

Remarks. BrAUN described this species as ”dubia¥, sinee no mature female
plants and no root parts were collected. Afterwards it is recorded only once,
viz. by Groves (le. p. 374), who could not detect ripe oogonia either. It is
separable  from - the' other dioecious triplostichous speeies- by having strongly
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developed stipulodes together with rudimentary spine-cells. Not having secen a
specimen, I extracted the type description.

Ecology. Groves (lc, p. 375) states that the species occurs in India
at an eclevation of 300—1800 m.

Distribution Between 38° N. and 27° N.; AsiA, Persia, Afgha-
nistan, BRAUN & NoORDSTEDT (1882, p. 179); India: West Himalaya, India
Deserta, GrROVES (1924, p. 375).

20. Chara connivens’) SaLzMaNN ex A, BrauN in Flora 18, 1835, p. 73;
KuETZING, Spec. Alg., 1847, p. 521; WALLMAN in Act. Soe. Linn. Bordeaux 21,
1856, p. 82; KuvuErziNg, Tab. Phye. 7, 1857, p. 26, pl. 63, £. 1; BRAUN in
SCIIWEINFURT, Beitr. z. Flor. Aethiop,, 1867, p. 180; id., Consp. syst. Charac.
curop., 1867, p. 7; id., in Monatsber. Kon. Akad. Wiss. Berlin £. 1867, p. 855,
1868; BrRAUN & NorpsTEDT in Abh, Kon. Akad. Wiss, Berlin, 1882, pp. 23, 180;
T. ¥. ALLEN, Americ. Charac. 1, 1888, p. 62 (nom. tant.); MiGuLA, Die Charac.,
1897, p. 703, figs. 142—143; id.,, Syn. Charac. europ., 1898, p. 152, figs. 127—128;
Groves & BULLOCK WEBSTER, Brit. Charoph., 2, 1924, p. 57, pl. 41; FILARSZKY
in Math, u, Naturwiss. Anz. d. Ungar. Akad. Wiss.,, 55, 19037, pp. 482, 484;
VEEDAM in Blumea 3, 1938, p. 29; Hasspow in Botan. Not. Lund, 1939, p. 299,

Plant dioecious, bright-green, very brittle though not much inerusted, glossy.
Bulbtls not observed. Stem slender, rigid. Stem-cortex triplostichous, cells of the
primary and secondary series of equal prominence. Spine-cells rudimentary.
Stipulodes in a double whorl, rudimentary. Branchlets 6—10 in a whorl, rigid,
especially in the male plant strongly incurved, consisting of 6—13 articulations
of which the upper 1—2 are ecorticate, the other ones triplostichous. Bract-cells
c. 7, hardly developed, at sterile nodes 1—3, anterior ones papilliform; at fertile
nodes of female plants 3—5, anterior ones elongated though muech shorter than
the oogonium; at fertile nodes of male plants 2. Bracteoles and bractlet similar
to the anterior bract-cells, 07‘ and Q gametangia solitary, at the 3—4 lowest nodes.
Antheridia 800—1100 x in diam. (in the var. pygmaea 500-—600 p). Oogonia
850—1150 » long (inel. eoronula), 320—550 p wide, spiral-cells showing 13—14
convolutions; coronula ce. 200 u high, ¢. 185 x wide at base, individual ecelly
strongly connivent; oospores black, 580—700 p loug, 240—350 x wide, showing
12—13 faint ridges, terminating into inconspicuous basal claws (in var., pygmaea
the sizes are, according to BraUN [1868, p. 858]: oogonium 780—800 p long,
360—380 . wide; coronula 140—150 p high; oospores 480—520 p lung, 240—260 u
wide).

Remarks. Chara connivens is one of the two dioecious members of the
Triplostichae having reduced stipulodes, spine-cells, and branchlets. From
C. fragifera, from Europe and Africa, it is distinguished by its more robust stem,
the markedly connivent branchlets, the fewer number of branchlet-articulations,
the long conical coronula, and especially by the lack of whitish bulbils at the
lower stem- and root-nodes. I did not see an Indian specimen,

Ecology. This slender species prefers in Europe and Africa brackish

1) Only some of the principal European papers are cited here, for further
literature ef. MrgurA (1897, p. 703) and GrovEs & BurnLock WEBSTER (1924, p. 57).
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waters, though it may also be found in fresh water. It has been found growing
together with Chara Braunii and C. globularis. In Africa it is found from March
to July and the only record from India is dated April. -

Distribution. Between 55° N, and 25° N.; EuUROPE, c¢f. BRAUN & NORD-
STEDT (1882, p. 180), MrcurAa (1897, p. 708), GROVES & BULLOCK WEBSTER (1924,
p. 58) — Asia, Palestine, ex GrovEs & BurLock WEBSTER (1924, p. 58);
India: Gangetic Plain, FILARSzZKY (1937, p. 484) — AFRIicA, N, Afr.: Algeria,
Tunisia, Egypt, Braun (1868, p. 857). :

21, Chara globularis') THUILLER, Flor. Env. Paris, ed. 2, 1799,
p. 472; PersooN, Syn. Plant., 2, 1807, p. 530 — Chara Hedwign
AcarpH apud Bruzerrus, Observ. Charac., 1824, pp. 7, 21; AGARDH,
Syst. Alg., 1824, p. 129; Bruzeuwus & FuernroHrR in Flora 9, 1826,
p. 489; CuEvALLIER, Flor. Génér. Env. Paris, 1827, p. 126, pro parte;
Kuerzivg, Tab. Phye. 7, 1857, p. 23 — Chare pulchella WALLROTH
B globularis THULL.,, WarLrotH, Flor. Crypt. Germ., 1883, p. 108 —
Chare fragilis DEsvaux, A. Braun in Flora 18, 1835, p. 68, pro parte;
id., in Ann, Seci. Nat. Bordeaux, sér. 2, 1834, p. 356; Kurerzing, Phye.
germ., 1845, p. 257, pro parte; id., Spee. Alg., 1849, p. 521, pro parte;
RuprecHT, Beitr. Pflanz. Russ. Reich. 1, 1844, p. 16; Braun & NorpSTEDT
in Abh, Kon. Akad. Wiss. Berlin 1882, pp. 23, 181, pro paerte; H. & J.
Groves in Journ, Linn. Soec., Bot., 37, 1906, p. 286 — Chara fragilis
DEsv. var. elongata KugrziNg, Spee. Alg., 1849, p. 521 — Chara fragilis
Desv. var. Hedwigit (AGArpH) WALLMAN in Act. Soe. Linn. Bordeaux
21, 1856, p. 84; Kurrzmvg, Phye. Gen., 1843, p. 319; A. Braun, Consp.
syst. Charac. europ. 1867, p. 7; Groves & Burwock WEBSTER, Brit.
Charoph. 2, 1924, p. 64 — Chara fragilis Drsv. var. major-longifolia
A. Braun, Harstep in Proe. Boston Soe. Nat. Hist. 19, 1879, p. 188 —
Chara fragilis Desv. f. Hedwigii (AGArpH) MicuLa, Die Charac., 1897,
p. 730; id., Syn. Charac. europ., 1898, p. 158; VErpaM in Blumea 3,
1938, p. 32 — Chara capillacea; C. fragilis ssp. et var. capillacea, ssp.
fragilis var. pulchella; var. subverrucose, var. subverrucosa f. platensis;
C. hirta; C. pulchella; C. viridis; cf. var. capillacea.

Illustrations. Kuerzing, Tab. Phye. 7, 1857, pl. 55, £~ 1;
Groves & BuLLock WEBsTER, Brit. Charoph. 2, 1924, pl. 43,

Plant monoecious, dull green, up to 60 em high (MigunA colleeted
plants in Germany of 1 m in length [1897, p. 730]). Stem stout,
1000—1400 p in diam. Internodes 114—2 times the length of the

) MwurLa (1897, pp. 722—723) and GrovES & BULLOCK WEBSTER (1924,
pp. 61—62, 64—65) cite more synonyms, figures and European literature.
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branchlets. Irregular multicellular bulbils sometimes present. Cortex
triplostichous, cells of primary and secondary 'series of equal width.
Spine-cells extremely small,. only visible in very young .internodes.
Stipulodes in .a double whorl, greatly reduced and inconspicuous.
Branchlets 7T—8 in a whorl, straight, very long, up to 6 cm, consist-
ing of 8—10 .articulations of which the upper 1—3 are ecorticate,
cortical-cells on branchlets twice as numerous as the bract-cells.
Bract-cells e. 7, varying in length, equal or somewhat shorter than
the oogonium, only one anterior pair developed, posterior ecells rudi-
mentary at fertile nodes, at sterile nodes frequently wanting. Bracte-
oles sometimes developed, shorter or as long as the oogonium. & and Q
gametangia solitary, at the 3—4 lowest branchlet-nodes. Antheridia
300—500 . in diam. Qogonia 800—1100 p long (inel. coronula), 500—
700 n wide; spiral-cells showing 14—17 convolutions; coronula 175—
250 p. high, 200—375 x wide at base, individual cells erect and conni-
vent, usually truncate at the apex; oospores black, 500—700 u long,
350—450 p wide, w1th 12—15 well pronounced ridges prolonged down-
wards into a eage.

Remarks. The present species was hitherto known as Chara
fragilis DEsv., though more than one author has remarked that this
name had to be substituted. Morecover, BRaUN knew that C. globularis
was identic with C. Hedwigit and considered the latter a form of
Desvaux’ C. fragilis. The same author states (1876, p. 395, note 1),
that TruwLer’s C. globularis was established on specimens of C. fra-
gilis with a colourless oospore membrane. The oospore is globular and
looks white, containing a considerable quantity of star:ch; Braux
supposes that this is due to non-fertilization, as the same process can
be found in almost every species. This, however, is not a rcason to
neglect the name of THUILLER and to use the later one of DEsvaux.

At the Rijksherbarium at Leiden there are five specimens extant
in the herbarium of PErsoox, two of these being labelled by himself
as follows: 1, ”Chara capillaris TauwL.*; 2. "Chara wviridis, Chara
captllaris TH., prope Parisios. On the labels of the other three spe-
cimens PrrsooN himself has only written: ”ToUILLER“." Above this
word stands the name of the plant written in another seript, which
I could not identify with one of the handwrltmrrs from the collection
extant in the Rijksherbarium. Label 3 hears the name: "Chara capil-
lacea, label 4: *Chara funicularis® and label 5: "Chara globularis®.
Most probably this handwriting hails from TuumLEr himself, but as
there was no original handwriting from him in the ecollection I could



J. 8. ZANEVELD: The Charophyta of Malaysia, ete. 193

not state this with certainty. According to LiiTseHARMS (1938, p. 42),
PersooN lived at Paris from 1800—1836, and as he was perfectly well
connected with contemporary colleagues, it is probable that the plants
were determined by THUILLER.

Afterwards all these plants were seen by BrauN who determined
them as follows: 1. ”Chara fragilis DEsv. forma tenuifolia (Ch. capil-
lacea ThuwL.)“; 2 and 3: ”"Chare fragilis Desv.“; 4. "Chara fragilis
var. Hedwigi (Ch. globularis THULL. non Ch. funicularis THUILL.)“ ;
5: "Chara fragilis DEsv. var. Hedwigii, semin. degeneratis (Ch. globu-
laris THUIL.)*.

Especially Braun’s remark on sheet 5 “semin. degeneratis® led
me to the conclusion that this must be the type or a cotype.  As I
identified the specimens on sheets 4 and 5 as C. globularis var. Hedwigii
(no root parts are preserved) there is no doubt that THUILLLER’S
name is valid and must be accepted. .

The plants with a much smaller habit, more slender stem, shorter
internodes and branchlets are now considered a variety for which the
name capilleces THUILLLER (non WALLMAN) has to be used. To this
variety belong the Indian plants to be described below.

Chara globularis can only be confused with C. brachypus, another
monoceious member of the T'riplostichae which has, however, well de-
veloped stipulodes, and a branchlet-cortex with cells about three times
as numerous as the bract-cells. C. zeylanica has the lowest branchlet-
articulation ecorticate. For reasons pointed out under the remarks of
var. capillacea 1 mention the ecology here.

Ecology. Chara globularis is a cosmopolitan species, dull to
greyish-green according to its being more or less incrusted, and varying
in height from e. 25 em up to 1 m. These larger forms are the typical
ones (var. Hedwigit), whereas the plants of var. capillacea are more tiny.
As the plants are usually brittle, the dried specimens are often broken up.

The species occurs in fresh water, not in tufts as C. delicatula
does, but some collectors found it in hrackish water. STrOEDE records
it from Riigen from water with 3332 mg Cl per 1. This water may
be anorganotrophic or organotrophie, though the latter is preferred.
As to the pH, Stroepe found that the optimum range is 7—7.8.
C. globularis is able to withstand a considerable range in temperature
as it is known from the hot springs in Teeland, “the temperature of
the spring in which this plant was growing was such as to boil an
egg in four minutes” (ef. Braun & Norpsrepr, 1882, p. 182), and in
”Yellowstone Park, in Geyser springs, temperature 100° F.“ (T. F.
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ALLEN, 1882, p. 46), whereas T. F. ALLEN records it also ”in iece
water at the north“. _ '

Specimens of the var. capillacea have been found in stagnant
water. of little and large water-basins, in lowland country and
mountainous areas, i.e. 1050 .m in Flims ('Switzerland, Braun, 1849,
p. 22),- whereas the typical forms prefer somewhat runniﬁg water. It
usually oceurs at no greater depth than 1 m.

On account of its being eurytrophie C. globularis has often been
found growing together with a number of other Charophyta. Higher
aquatic plants growing in the same locality are in Europe: Phragmites
commumnis, Typha angustifolia, Scirpus lacustris, Butomus umbellatus,
Nymphaea alba, Nuphar luteum, Myriophyllum spicatum, Potamogeton
pectinatus; in Malaysia: Ceratophyllum demersum, Potamogeton cris-
pus, P. pectinatus, Myriophyllum verticillatum (MuxkerJ1, 1932, p. 328),

Ripe oospores are found in (Germany from June to September
(StroEpE, 1931, p. 31), in India from November to May (ALLEN,
1928, p. 66).

With regard to the light-intensity MukerJsr (1932, p. 328) states,
that it shows a great tolerance towards very low intensities of light,
being also fully capable of growing in very bright light. The same
author states that in Dal Lake, C. globularis is found wup to a depth
of 6 m, whercas in Manashal Lake, in which the water is six to eight
times e¢learer than in Dal, C. globularis extends further down to a
depth of about 7.5 m. : '

Distribution?). Between 70°N, and 50°S.;. AsiA, India;
Indo-China; ef. var. capillacea. Moreover in lit.: Eurork, ecf.
Brauxn & Norbsteor (1882, pp. 181—182), Miwcura (1897, p. T728),
Groves & BurLock WEeBsTER (1924, pp. 63—64) — Asia: Siberia,
Kamchatka, Bravn & NorpsteEpr (1882, p. 38); NoRpSTEDT (1889,
p. 38); Songaria, RuprecHr (1884, p. 16); Altai, Braun &
NorpsteEpT (1882, p. 182); Japan, ALten (1894, p. 523); India:
West Himalaya, Groves (1924, p. 375), Mukeryr (1932, p. 328; 1934,
p. 295); Malabaria, Groves (1924, p. 375), Dixrr (1935, p. 261); Gan-
getie Plain, Groves (1924, p. 375), ALLen (1925, p. 597), Groves &
ALLEx (1927, p. 339), ALLex (1928, p. 64; 1933, p. 17; 1936, p. 51);
Bengal, BrauNn & Norpstepr (1882, p. 182), AcHarkar & Kunpu (1937,
p. 17); Malaysia, Lombok (Segara Anak), vay peEr VEeN (1937,

) Including the distribution of the var. capillacea.
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p. 198') — Amgerica, N. Am.: Canada, BrauN & NorpstEDT (1882,
p. 183), NorpstepT (1889, p. 38), RoBiNsoN (1906, p. 279) ; New Found-
land; United States, Braun & Norpstepr (1882, p. 183); C. Am.:
Mexico, BRAUN & NorpstepT (1882, p.- 183), RopinsoNn (1906, p. 279);
S. Am.: Peru, Braun & Norpstepr (1882, p. 183), Uruguay, Braun
& Norpstepr (1882, p. 866); Spegazzini (1883, p. 229), ALLEN &
HerTER (1934, p. 91) — Avrica, N. Afr.: Algeria, NorpstepT (1889,
p. 38); Egypt, Canary Islands, Braun (1868, p. 866); S. Afr.: Cape
Colony, Brauxn (1868, p. 866), (Groves (1906, p. 286); Madagascar,
Groves (1928, p. 135), ZaNEvELD (1939, p. 382) — AustraLm, W.
Austr.: Darebin Creck (?), Braun & Norpstepr (1882, p. 183);
Moores River, Nepean River, Port Philip, Norpstepr (1889, p. 38);
S. Austr, Torrens River, Braun & Norbstepr (1882, p. 182);
Queensland, Norostepr (1889, p. 192), Bawey (1909, p. 682),
iROVES & ALLEN (1935, p. 58); N. S. Wales, Hasscow (1939, p. 301);
Vietoria, NorpstEDT (1889, p. 192); Tasmania, Braun & Norp-
stepT (1882, p. 183), Norpsteor (1889, p. 38); New Zealand,
NorpstepT (1880, p. 20; 1888, p. 192), BrAUN & NorpsTEDT (1882, p.39).

var. a capillacea (THUILLER) ZANEV., nov. comb. — Chara vulgaris
L., Spec. Plant., 1753, p. 1156, pro parte — Chara capillacea THUILLER
(non WaLLMAN), Flor. Env. Paris, 1799, p. 174; Persoon, Syn. Plant.,
1807, p. 530; CHEvALLIER, Flor. gén. env. Paris, 1827, p. 126; Kurrzing,
Tab. Phye. 7, 1857, p. 283 — Chare fragilis Desvaux apud LOISELEUR,
Not. Pl aj. Flor. France, 1810, p. 137; A. BrAUN in Ann. Seci. Nat. Bot.
sér. 2, 1834, p. 356, pro parte; id. in Flora 18, 1835, p. 68, pro parte;
Kuerzing, Phye. gen., 1843, p. 319, pro parte; id., Phye. germ., 1845,
p. 257, pro parte; id., Spec. Alg., 1849, p. 521, pro parte; A. BRAUN in
N. Denksehr. Schw. Ges. Naturw. 10, 1849, p. 21; id. in Linnaca 25,
1852, p. 709; id. in Hooxer’s Flor. Tasman. 3, 1860, p. 160; id.,
Consp. syst. Charae. Europ., 1867, p. 7; id. in Monatsher. Kon. Akad.
Wiss. Berlin £. 1867, p. 866, 1868; id. in Comn’s Krypt. Flor.
Schles. 1, 1876, p. 410; Havstep in Proc. Boston Soe. Nat. Hist., 1879,
p. 188; Norpsrepr in Lunds Univers. Ars-skr. 16, 1880, p. 20; T. F.
ALLEN in Torrey Bot. CL 9, 1882, p. 45; Braun & NorpstepT in Abh.
Kén. Akad. Wiss. Berlin, 1882, pp. 23,. 182, pro parte; T. F. ALLEN,
Charae. Amerie. 1, 1888, p. 62 (nom. tant.); Norostepr in Lunds Uni-

1) It should be added that I have not seen this specimen and as it is
probably not preserved, the occurrcnce of this species in the Netherlands Indies
is not certain, s
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vers. Ars-skr, 25, 1889, p. 38; T. F. AuLEN in Bull. Torrey Bot. Cl. 21,
1894, p. 523; Migura, Die Charae., 1897, p. 722; id., Synops. Charac.
europ., 1898, p. 158; RosinsoN in Bull. New York Bot. Gard. 4, 1906,
p. 279; Bamey, Compreh. Cat. Queensl. PL, 1909, p. 682; J. Groves in
Journ. Linn, Soc., Bot., 46, 1924, pp. 363, 375; G. O. ALLEN in Journ.
Bomb. Nat. Hist. Soe. 30, 1925, p. 597; Groves & ALLEN in Journ. Bot.,
1927, p. 339; G. 0. ALLeNy in Journ. Ind. Bot. Soec. 7, 1928, p. 64;
J. Groves in Journ. Linn. Soec., Bot., 48, 1928, p. 135; STrOEDE, Oekol.
Charac., 1931, p. 31; MUkERJI in Proc. 19th Ind. Sci. Congr., Bangalore,
1932, p. 328; id. in Proc. 21th Ind. Bot. Congr., Bombay, 1934, p. 295;
G. O. ArieN in Journ. Ind. Bot. Soc. 12, 1933, p. 17; Dixrr, in Journ.
Ind. Bot. Soc. 14, 1935, p. 261; GrovEs & ALLEN in Proe. Roy. Soc.
Queensl, 46, 1935, p. 58; G. O. ALLEN in Journ. Ind. Bot. Soe. 15,
1936, p. 51; AcHarkArR & Kunpu in Journ. Dep. Sei, N.S. 1, 1937,
p. 17; VerpaM in Blumea 3, 1938, p..31; ZaNeverp in Blumea 3, 1939,
pp. 381—382; Hassrow in Bot. Not. Lund, 1939, pp. 298, 301 — Chara
pulchella WarLroTH, Annus Bot., 1815, p. 184; id., emend. Flor. Crypt.
Germ., 1833, p. 108; AcarpH, Syst. Alg., 1824, p. 129 — Chara hirta
MeveN in Linnaea 2, 1827, p. 78 — Chara fragilis DEsv. ap. Lois. ssp.
capillacea (THUML.) WALLMAN in Aect. Soc. Linn. Bordeaux 21, 1856,
p. 8 — Chara gracilis Spr. var. capilleces (THUILL.) WALLROTH,
Flor. Crypt. Germ., 1883, p. 109 — Chara fragilis Desv. ap. Loms. ssp.
fragilis DEsv. var. pulchelle (WALLR.) WALLMAN in Aect. Soe. Linn.
Bordeaux 21, 1856, p. 84 — Chare wvirtdis HartmaN, Handb. Skand.
Flor., ed. 1, 1820, p. 376 — Charae fragilis DEsv. ap. Loms. 8 subverrucosa
A. Br. in Abh. Kon. Akad. Wiss. Berlin, 1882, p. 182 — Chara fragilis
Drsv. ap. Loms. B8 subverrucosa A. Br. f. platensis SpEcazzINI in Anal.
Soec. Cient. Agent. 15, 1883, p. 229; ALrLEN & HERTER in Revist. Sudamer.
Bot. 1, 1934, p. 91. ‘

Illustrations. Kuerzing, Tab. Phye. 7, 1857, pl. 54, pl. 55,
f. 2; T. F. ALLEN in Bull. Torr. Bot. CL 9, 1882, pl. 22; MicuLa, Die
Charac., 1897, figs. 146, 147; id., Syn. Charac. europ., 1898, figs. 131,
132; G. O. ALLeN in Journ. Ind. Bot. Soe. 7, 1928, pl. 1; AGHARKAR
& Koxpu in Journ. Dep. Sei., N. S. 1, 1937, pl. 8, figs. 4—6, pl. 9, £. 1.

Plant small, slender, and more tiny than the typieal var. Hedwigii,
slightly inerusted. Stem rather slender, e. 750 p in diam., very brittle.
Internodes nearly as long as the branchlets. Branchlets 4—30 mm long,
usually a littl: ineurved at their base. & and @ gametangia usually
at the three lowest nodes, rarely at the fourth. .

INpiA: ”"India orientalis®, without exact locality and date, GRIFFITH
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sm. (B); Gangetie Plain, Behar, no date and collector’s name, ex herb.
Hooker 1858 (B); Bengal without exact locality, date and collector’s name,
ex herb. HooxErR 1853 (B). )

INDO-CHINA: W. Tonkin, without exact locality and date, Bon 2435 (P).

Remarks. As both the varieties Hedwigit and capillacea have
been generally combined, the distribution and the ecology of both is
cited on pp. 194, 195. However, most probably var. Hedwigii is restricted
to the Northern Temperate zone.

Distribution. Between 25°N. and 20°N.; Asia, India;
Indo-China.

22. Chara delicatula’) Acarbm em. A. Brauwn, Syst. Alg. 1824, p. 130
(non C. delicatule DESVAUX); BRAUN in CourN’s Krypt. Flor. Schles. 1, 1876, p. 411;
MicuLa, Die Charac., 1897, pp. 752, f. 148; id. Syn. Charac. europ., 1898, p. 164,
f. 133; RosmvsoN in Bull. New York Bot. Gard. 4, 1906, p. 280; KUCZEWSKI in
Beih. Bot. Centralbl. 20, 1906, p. 25; GROVES & BULLOCK WEBSTER, Brit. Charoph.
2, 1924, pp. 656—69, pl. 44; G. O. ALLEN in Journ. Ind. Bot. Soe. 7, 1928, p. 64
— Chara pulchelle WALLR. var. delicatula WALLROTH, Flor. Crypt. Germ., 1833, p. 108
— Chara virgata KUETZING, in Flora 17, 1834, p. 705; id., Tab. Phye. 7, 1857, p. 23,
pl. 56, f. 2 — Chara fragilis DESV. ap. LoIs. var. longibracteata RABENHORST, Deutschl.
Krypt. Fl. 2, 1847, p. 200; A. BRAUN in N. Denkschr. Schweiz. Ges. Naturw. 10, 1849,
P. 21 — Chara verrucosa ITZIGSONN in Bot. Zeit.,, 1850, p. 338; ROBINSON in Bull
New York Bot. Gard. 4, 1906, p. 280; VERDAM in Blumea 3, 1939, p. 33 — Chara
fragilis DEsV. ap. Los. var. delicatula vON LEONIIARDI in Verh. Naturf. Verein, Briinn 2,
1864, p. 209; A. BrauN, Consp. syst. Charac. europ., 1867, p. 7; HassLow in Bot. Not.
Lund, 1939, p. 2908 — Chara fragilis DEsv. ap. Lois. ssp. delicatule A. BRAUN in Abh.
Kon. Akad. Wiss. Berlin, 1882, p. 184, pl. 7, figs. 269—270; T. F. AnLEN, Charac.
Americ, 1, 1888, p. 62, )

Plant monoecious, up to 15 cm long, sometimes inerusted. Stem slender,
375—500 p in diam. Internodes as long as to twice as long as the branchlets.
Stem-cortex triplostichous, primary cortical-cells more developed than the seccondary
ones. Spine-cells developed, usually very minute. Stipulodes in a double whorl,
well developed, those of the upper whorl sometimes much longer than those of
the rudimentary lower whorl. Branchlets 7—8 in a whorl, composed of 8—I11
articulations of which the upper 1—3 are ecorticate, the other ones diplostichous.
Braot-cells 5—17, posterior ones not developed, anterior ones %4—1 times the length
of the oogonium. Bracteoles somewhat longer than the oogonium. o and
Q gametangia together at the three lowest branchlet-nodes, solitary. Antheridia
350—560 p in diam. Oogonia 850—1200 2 long (inel. coronula), 500—700 g
wide; spiral-cells showing 14—15 convolutions; coronule 100—240 . - high,
180—260 » wide at base, individual cells connivent, oblong-lanceolate; oospores
black, 625—720 p long, 340 -550 . wide with 12—14 ridges, terminating in
basal claws,

') Onmly the principal synonyms and european literature are cited; more
information is to be found in Mreura (1897, p. 752) and in GrovEs & BULLOCK
WEBSTER (1924, pp. 65—66).
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Remarks. This species closcly resembles C. globularis from which it is
distinguished by having the primary cortical-cells more developed, the stipulodes
more eclongated and the spine-cells very small. These characters, however, are
variable, and therefore one may favour the view to regard C. dclicatula as a
subspecies of C. globularis. As I have only secen European material I will not
give a decision at present. Though Desvaux (1810, p. 137) was the first in
using the name delicatula, he is not cited as an author because his specimen was
a representative of C. aspera (acesrding to BrauUN).

Braun distinguishes two series of plants, viz. bulbilifnm with one-celled
stem bulbils at the lower nodes, and verrucosa, without sueh bulbils. G. O. ALLEN
(1928, p. 64) does not say to which series the plant from Benares belongs.

Ecology. Chara dclicatula is usually a tiny plant, never growing as tall
as C. globularis. It is found in the same ponds, pools, lakes and streams as the
last-named species; in. Great Britain it is especiallyv eommon in the moorland
distriets. . ‘

Distribution. Between 70° N. and 50°S.; EuURoPE, BRAUN & NORDSTEDT
(1882, p. 184); Micura (1897, p. 753); GroveEs & BULLOCK WEBSTER (1924, p. 67)
— AsIA, Siberia, BRAUN & NorpsTEDT (1882, p. 184); Japan, ex GROVES &
Burrock WEBSTER (1924, p. 67); India: BENARES, ALLEN (1924, p. 64) —
AMERrICA, N. A m.: Connccticut, California, BRAUN & NorpsTEDT (1882, p. 184);
Alaska, Maine, New York, RoBINsON (1906, p. 280); Long Island, T. F. ALLEN
(1882,'p.‘46) — AFrIC4, 8. Afr, ex Groves & BuLLocKk WEBSTER (1924, p. 67,
without exact locality).

23. Chara inermis ZAxgEv., nov. spee.

Illustrations. The pres. paper, figs. 20a—d.

Planta monoica, fragilis, glaucescens, ad 256 em alta. Caulis rohusta,
usque ad 1200 p diam. Internodia ramulis Y5—4-plo longiora. Cortex
regulariter triplostichus; “ecllulis priﬁlariis et secundartis subacqualiter
prominentibus. Spinulae deficientes. Stipulodia biseriata, ramulis du-
plex longiora acuta, stipulodia seriei superioris valde evoluta, 525 u
longa, 95 u lata; seriei inferioris 315 p longa, 60 p lata. Verticillo-
rum remuli 7—10, triplostiche eorticati, 8—9 articulationibus, segmento
inferiori subdiaphano, supremis 1—3 ecorticatis. Bracteae 2 anterio-
res evolutae, posteriores rudimentariae. Bracteoli 225—450 u longi,
105 . lati. & et Q gametangie solitaria, in omnibus nodis corticata.
Antheridic 255—300 p diam. Oogonia (coronula inclusa) 650 n longa,
405 p lata, strias 11—12; coronula 105 p alta, basi 150 p lata; oosporae
nigrae, 450 x longae, 365 u latae, striis 9—10.

Plant monoecious, greyish green, not at all incrusted, brittle, pro-
bably taller than 25 em. Stem robust, up to 1200 u in diam. Inter-
nodes 1%4—4 times as long as the branchlets. Cortex regularly triplo-
stichous, cells of the primary and sccondary ecortical series equally
prominent, cortical node-cells extremely small. Spine-cells absent.
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Stipulodes forming a double whorl, twice as numerous as the branch-
lets, acute, stipulodes of the upper whorl 525 p long, 95 wide, shorter
or as long as the lowest branchlet-internode, somewhat incurved, those
of the lower whorl 315 p long, 60 u wide. Branchlets 7—10, consisting
of 8—9 artieulations, the lowest one triply corticated but subdiaphanous
(without chlorophyll), the ultimate 1 or 2, (rarely 3) ribbon-shaped and,
ecorticate,- the other articulations triplostichous. Bract-cells 2, only
the anterior present, small, 165—425 u long, c¢. 75 u wide, acute, the
up to 4 papillae scarcely visible, -bract-cclls wanting at sterile nodes.
Bracteoles similar to the bract-cells, 225—450 u long, e. 105 p wide.
d" and Q gametangia solitary, at all corticated nodes, and at the same
nodes. On account of the shortness of the first articulation, they seem
to be situated at the base of the branchlets. Antheridia 255—300 u
in diam. Qogonia 650 n long (incl. ecoronula), 405 u wide; spiral-cells
showing 11—12 convolutions; coronule 105 u high, 150 » wide at base,
individual cells ovate, diverging at the apex; oospores black, 450 n
long, 365 u wide, with 9—10 ridges.

SoEMBA: Nabeso, in a swamp, 27 III 1925, Soemba Expedition, IBoET 126,
(L, type; Bz, cotype). ' . .

Remarks. This species is very closely allied to Chara brachypus
and C. pseudo-brachypus, from both it is to be distinguished by the
absence of spine-cells. Moreover, the habit of ‘the plant is more robust
than in the two species mentioned, though the ripe oospores are smaller.
In a dried state the specimens have a rhomboid-like texture on the
cortex. It differs from C. globularis by its triplostichously corticated
branchlets, the very short lowest branchlet-articulation, very well
developed stipulodes and smaller gametangia, from C. infirma by being
monoecious and from C. zeylanica by the corticated, yet subdiaphanous
lowest branchlet-articulation, and from all three mentioned Triplo-
stichae by the absence of spine-cells even in the younger parts.

) Ecology. The only ecologic informations at hand concerning
this species are that it inhabits swamps, and that plants with ripe
oospores have been found in March.

Distribution. 10°S.; Asia, Malaysia: Soemba.

24. Chara brachypus A. Braun in Hooker’s Journ. Bot. 1, 1849,
p. 298; Kurrzing, Spee. Alg., 1849, p. 522; WaLLMAN in Act. Soc. Linn.
Bordeaux 21, 1856, p. 58; KuEerzing, Tab. Phye. 7, 1857, p. 24; A. Braun
in ScHWEINFURTH, Beitr. z. Fl. Acthiop., 1867, p. 230; id., in Monatsb.
Kon, Akad. Wiss. Berlin £, 1867, p. 939, 1868; Braun & NORDSTEDT in
Abh. Kon. Akad. Wiss. Berlin, 1882, pp. 23, 185; T. F. ALLEN, Charac.
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Amer. 1, 1888, p. 62 (nom. tant.); NorpstepT in Forsch. Reise S. M. S.
”Gazelle“, 4 Th., Bot. 1889, p. 8; pe WiLpEMAN, Prodr. Flor. Alg. Ind.
Néerl.,, 1897, p. 30; id., Suppl. et Tabl. Stat. 1899, p. 96; H. & J.
Groves in Philipp. Journ. Seci. Bot. 7, 1912, p. 70; J. Groves in Journ.
Linn. Soc., Bot., 46, 1924, pp. 363, 375; G. O. ArLEN in Journ. Bomb.
Nat. Hist. Soe. 30, 1925, p. 597; J. Groves in Journ. Linn. Soec., Bot.,
48, 1927, p. 135; GrovEs & ALLEN in Journ. Bot. 65, 1927, p. 339;
G. O. ALLEXN in Journ. Ind. Bot. Soec. 7, 1928, p. 65; Dxrr in Journ. Ind.
Bot. Soc. 10, 1931, p. 206; PAL in Journ. Burma Res. Soe. 18, 1929,
p. 113 (nom. tant.); id. in Journ. Linn. Soc., Bot., 49, 1932, p. 87;
FiLarszky in Arch. Hydrob. 1934, Suppl. Bd. 12, Trop. Binnengew.
Bd. 4, p. 724; Mukerg in Proc. 21st Ind. Sei. Cong., Bombay, 1934,
p. 295; AcHARKAR & Kunpu in Journ. Dep. Sei, N.S. 1, 1937, p. 17 —
? Chara setigera KLEIN in herb. WiLLbENOwW 1796 (cum descriptione) —
? Chara setosa KremN ex WinLpENow in Samml. d. Abh. Kon. Ak.
Wiss. Berlin, 1806, p. 58; id. in Spec. Plant. 4, 1805, p. 184, pro parte;
PERsooN, Synops. Plant., 1807, p. 530; AcarpH, Syst. Alg., 1824, p. 130;
BruzeLos & FuerNronr in Flora 9, 1826, p. 490 — Chara brachypus
A. Br. a setigera Kuerzing, Spee. Alg., 1849, p. 522 — Chara brachypus
A. Br. B nubica KuETZING, Spec. Alg., 1849, p. 522; WaLLmAN, Act. Soc.
Linn. Bordeaux 21, 1856, p. 58. .
Illustrations. WiLLpENow in Samml. d. Abh. Kén. Ak. Wiss,
Berlin, 1806, pl. 1, f. 1; Kuerzing, Tab. Phye. 7, 1857, pl. 57, f. 2;
G. O. AuLeN in Journ. Bomb. Nat. Hist. Soc. 30, 1925, pl. 1, f. 1;
id. in Journ. Ind. Bot. Soc. 7, 1928, f. 12; AcHARKAR & Kuxpu in Journ.
Dep. Sei,, N.S. 1, 1937, pl. 9, f. 2; the pres. paper, figs. 15a—d.
Plant monoecious, greyish green, slightly incrusted, very brittle,
e. 20 em high. Sfem rather slender, up to 600 x in diam. Infernodes
as long as or somewhat longer than the branchlets. Cortex triplo-
stichous, primary -cortical-cells equally developed as the secondary
ones. Spine-cells rather frequent, short, solitary, especially developed
on young branchlets, up to 60 u long. Stipulodes in a double whorl,
twice as numerous as the branchlets, the cells of the lower whorl
usually very short, c. 225 u long, ¢. 100 . wide, those of the upper row
600 u long, c. 60 pu wide, acute, somewhat incurved. Branchlets 9—12
in a whorl, consisting of 5—8 articulations, the lowest articulation
shorter than the stipulodes, colourless and hidden bchind them, con-
sequently triple-corticate. Bract-cells 6—8, posterior pair reduced to
papillae or wanting, on fertile nodes ¢. 500 p long, e. 45 u wide; on
sterile nodes 225 p long, 75 p wide. Terminal branchlet-articulation very
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short, penultimate one long. Bracteoles similar to but longer than the
anterior bract-cells, somewhat shorter than or as long as the oogonia,
d and Q gametangic at the three lowest nodes, solitary, at the same
nodes. Antheridia 310—390 p in diam., earlier ripe than oogonia.
Oogonia 710—795 u long (incl. coronula), 600—650 p wide; spiral-cells
showing 13—15 convolutions; coronula 115 x high, e. 250 u wide at base,
individual cells rather short and blunt, connivent, or a little econ-
verging; oospores black, 560—760 p long, 500—595 u wide, with 12—
13 ridges.

Inpra: A ssam, without date and collector’s name, herb. HooxEr 1867 (X).
Inpo-CumNa: Tonkin, central part, Kién Khg, in the river Dong, 19 X
1883, Bon 2306 (P).

Java: Bantam, Tjipining, V 1934, no collector’s name (Bz).

Baur: 8. Bali, Danoe Batoer, caldera lake of the G. Batoer, depth 1.5 m,
1031 m alt., 21 VI 1929, German Limnol. Sunda Exp. BB3e (Bu-Mus).

New GUIN'EA Territory of N. G, K. lehelmsland Kélana, 28 VI 1888,
KornBaci s.n, (B, K, 8).

Vernacular name: Rong = Fucus (Tonkin).

Remarks. Chaere brachypus very much resembles C. inermis
from which it is at once distinguished by the presence of spine-cells,
the rudimentary stipulodes and the larger gametangia. The triplo-
stichous C. Handae has ecorticate branchlets whereas in C. brachypus
they are double corticate. C. infirma is dioecious. The species still
more resembles C. zeylanica, from which it is distinguishable by
examination of the lowest branchlet-articulation, which in C. brachy-
bus is corticated.

These cortical-cells of the lowest articulation are often overlooked
on account of their transparency, as is recently shown by FILARSZKY
(1934, p. 724), who writes: “ein ZHusserst kurzes unberindetes Basal-
glied“; and the same is found in BrAUN’s notes to his type description
(1849, p. 298), where he writes: ”... among which the shortness of the
first joint of the leaves, which is uncovered and hidden beneath the
stipulae...”. However, this is most probably a misprint and has to read
“uncoloured, as on the following page BrAUN says, on quoting the
differences between C. brachypus and other species: ”"But in C. poly-
phylla the first joint of the leaf is not only uncoloured, but also un-
covered and therefore not striated“. G. O. ALLEN (1928, p. 65) sup-
poses that the pale colour of this lowest articulation is due to its not
taking up lime, as is also the case in the coronula-cells, reason why
the latter cells are never found fossilized. I do not know the plant in
a living state, nor whether chlorophyll is extant in the cells mentioned.
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In the synonyms I put an interrogation-mark before the names of
C. sefigera and C. selosa because I have not seen any specimens of
these. It is still doubtful whether the oldest name is brachypus or
setosa under which the species was first published by. WiLLpenow, and
under which it was recognized by the authors up to 1849. However,
according to Braun (1849, p. 299) the authors of C. sefosa did not
know exactly their own species, and confounded it with C. zeylanica as
can be stated on comparing WiLLDENOW’S herbarium. Without absolute
certainty it seems better to emphasize this question rather than changing
an once aceepted name. .

Braun has distinguished two varieties, viz. gracilescens (1849,
p. 298) and Ehrenbergiana (1867, p. 230; 1868, p. 867) occurring
near Madras and in Egypt respectively. Var. gracilescens is probably
a slender form with less than 8—9 branchlets, inconspicuous spine-
cells, whereas the uncoloured lowest articulation is longer than the
stipulodes. Var. Ehrenbergiana is somewhat aberrant as the branchlets
in the lower whorls and in some of the upper ones are entirely ecorticate.
Most probably it is a monstrosity.

Ecology. Chara brachypus is a modcrately stout plant with
a greyish green colour due to the lime inerustation. It oceurs in
shallow drains and slightly flooded fields. In Bali it was collected
at a depth of 1.5 m in.a caldera lake with a total depth of 90 m.
From this locality some other data may be taken from the label, viz.
surface temperature 22.7° C., alkalinity 5.80.10-*% Cl-content 209 mg
per 1,'pH 8.5.

It has most probably no preference for lowland or mountainous
areas. The bottom must be solid, for G. O. Avtexy (1928, p. 65) remarks
that he never found it growing in soft mud.

In India the scasonal distribution ranges from August to November
according to Pan (1932, p. 51), whereas ALLeN (1928, p. 66) records
ripe oospores in Saharanpur from July to Deeember; in Malaysia they
are found in May and June.

C. brachypus occurs very frequently together with other Charo-
phyta, 1.e. C. burmanica, C. Grovesii, C. Handae and C. fibrosa ssp.
flaccida. Recorded as epiphytes are species of Oedogonium.

Distribution. Between 31°N. and 15°8.; Asn, India:
Assam; Indo-China; Java; Bali; New Guinea. Moreover
in lit.: India: W. Himalaya, MukerJt (1931, p. 206); India Deserta,
Malabaria, Groves (1924, p. 375), Dmxir (1931, p. 206), Coromandelia,
Braun (1849, p. 298), Groves (1924, p. 375), Gangetic Plain, Braun
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& Norpstepr (1882, p. 185), Groves (1924, p. 375), GrovES & ALLEN
(1927, p. 339), ALLEN (1928, p. 65), ? AcHARKAR & Kunpou (1937, p. 18),
Burma, Pan (1932, p. 87); Malaysia: Timor, Norpstepr (1889),
p. 8), pE WILDEMAN (1899, p. 96), ?Philippine Islands, Groves (1912,
p. 70) — Arrica, N. Afr.: Egypt, Egyptian Sudan, Braun (1868,
p. 868); Kurrzine (1849, p. 522); S. Afr.: Angola, Braun (1868,
p. 868) ; Madagascar, Groves (1927, p. 135), ZaNeveLp (1939, p. 382) —
AvustraLA, N. Austr.: ex Groves (1924, p. 375).

3. GYMNOBASALIA ZANEV., nov, nom. — Gymnopodes A. BrRAUN in
Hooxker’s Journ. Bot. 1, 1849, p. 203; id,, id., p. 299; id. in Monatsher.
Koén. Akad. Wiss. Berlin f. 1867, p. 800, 1868; Braun & NORDSTEDT
in Abh. Kén. Akad. Wiss. Berlin, 1882, p. 23; T. F. ArLEx, Charae.
America 1, 1888, p. 62; NorpstepT in Proe. Roy. Soc. Viet. 31, N. S,,
1918, p. 6; J. GrovEs in Journ. Linn. Soc., Bot., 46, 1924, p. 375; PriNTz
in ENcLER & PranTL, Nat. Pfl. fam. 3, ed. 2, 1927, p. 429; Groves &
ALLEN in Proc. Roy. Soe. Queensl, 46, 1935, p. 59; ZANEVELD in Blumea
3, 1939, p. 381, o o

Lowest articulation of the branchlets destitute of cortical-cells.

Remarks. The alteration of the name of this series was ncees-
sary as Braun’s name duplicates one earlier given to a series of the
Haplostephanae.

25. Chara zeylanica WiLLpeENow in Mém. Ae. Roy. Berlin p. 1803,
p. 86, 1805; id. in Samml. d. Abh. Kon. Akad. Wiss. Berlin f. 1803,
p. 59, 1806 — Chara armata; C. armate var. diaphana; C. ceylanica;
C. ceylonica; C. foliolosa; C. gymnopus; C. gymnopus var. ceylonica,
var. armate, var. armata f. paragymnophylla; C. haitensis; C. poly-
phylla; C. polyphylla var. ceylonica, var. Meyenii, var. Meyenii f. para-
gymnophylla; C. variabilis; C. zeylonica; Conferva littoralis; cf. formae.

Plant monoecious, greyish to brownish green, frequently heavy im
pregnated with lime, up to 25 em high (sometimes more). Stem stout,
600—800 p in diam. Inlernodes 0.5—3 times as long as the branch-
lets. Cortex triplostichous, primary cortical cell-scries equally developed
as the sccondary. Spine-cells numerous, varying in length from 60 to
700 n, acute, c¢. 90 u wide, espccially developed just above and below
a stem-node. Stipulodes in a double whorl, twice as numerous as the
branchlets, acute, execeding the lowest branchlet-articulation in length,
c. 900 x long, 90—105 p wide at base. Branchlets 11—14 in a whorl,
composed of 8—13 articulations, the short lowest and wusually 1—3
ultimate articulations ecorticate (ef. f. armate and f. diephana), all
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other ones triply corticated. Bract-cells 6—8 (usually 6), anterior pair
1—3 times the length of the oogonium, posterior ones wusually half
as long as the oogonium; apices of the bract-cells usually incrusted,
therefore they seem to be blunt. Bracteoles similar to the anterior
bract-cells, but longer. & and Q gemetangic most frequently only
produced at the nodes of the corticated articulations, solitary at the
same nodes. Antheridia 400—500 u in diam., enveloped in four
shields. QOogonia 760—950 i (inel. eoronula), 440—560 x wide; spiral-
cells showing 12—15 convolutions; coronule 95—134 p high, 170—230 p
wide at base, individual cells ovate, spreading at the apex; oospores black,
650—710 u long, 320—350 u wide, with 10—12 small ridges.

Remarks. The tropical species par excellence, Chara zeylanica,
is one of the most variable species as is already pointed out by
several authors. Specimens which vary but slightly from the type are
cither deseribed as forms (Braun & NorpsteEpT, 1882, pp. 189—199) or
they are considered as species (Ropivson, 1906, pp. 282—295). When
more material was collected, more transitional stages became evident.
Therefore, H. & J. Groves (1911, p. 41) did not maintain the 14 species
of RoBmvsoN, but accepted for the West-Indies 9 forms, for which they
state that nearly all the specimens appeared to be more or less intermediate
and rarcly agree exactly with any of the named forms.

This extreme variability of this species has lately led FiLarszxy
(1934, p. 721) to the cstablishment of a new- species, C. wvariabilis.
This name at the same time expresses very well the extraordinary
variability, however, after studying his specimens it appears that not
one single feature asserts, on account of which the plants could be
considered a separate species.

The Malaysian exsiccatae are macroscopically readily separable into
two groups, the one with a long slender habit, the other with a more
compact appearence. The plants of the former group have the branch-
lets, spine-cells and bract-cells rather short, i.e. not visible to the naked
eye (forma typice), whereas the plants of the other group have long
branchlets, spine-cells and bract-cells, which are macroscopically visible
(f. armata and diaphana).

Chara zeylanica is the only member of the Triplostichae which

Fig. 19, Chara fibrosa ssp. Benthamii; a. habit, nat. size; b. stem-node with
part of fertile branchlet, X ¢. 15 — Fig. 20, Chara inermis, n. sp.; a. habit, nat. size;
b. stem-node, X c. 26; c¢. fertile branchlet-node, X ec. 30; d. apex of branchlet,
X e. 34 — Fig. 21, Chara zeylanica f. typica, n. f.; a. habit, nat. size; b. stem-
node, X e. 16; o. fertile branchlet-node, X e. 18; d. apex of branchlet, X ec. 21.
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has the lowest branchlet-articulation ecorticate and by this feature
it cannot be econfused with any other Chara, except perhaps C. java-
nica, deseribed by Braun (1849, p. 300), whercas WaLiman (1856,
p. 57) has taken over this deseription. However, the deseription of
the last-named species is insufficient for an exact determination and
th¢ specimen has probably not been preserved. Afterwards it has
been mentioned by Warrmax (1856, p. 57), however, without a sufficient
deseription. I think it probably a form of C. zeylanica.

Another characteristie, as far as we know specifie for C. zeylanica,
is that the antheridium 1is enveloped in four shield-cells instead of
cight as is the case in all other Charophyta (cf. Groves, 1931, p. 97).

I have followed Groves (1898, p. 323) in using WILLDENOW'S
name zeylenica for this species. However, there is some doubt
whether this name or that of C. foliolosa is valid. Both names are
published by WiLpeExow at the same time (1805, p. 86), but that of
C. foliosa is mentioned first. Neither Braun’s names C. gymnopus
(1868, p. 70; published as a nomen nudum in 1847, p. 23), nor his
C. polyphylla (1835, p. 70) ecspeeially used by himself and by the
authors of the 19th century, is validly published as is eclear from his
own explanation in 1858 (pp. 361—362). Braun regarded C. foliolosa
as a variety of C. polyphylle (1849, p. 300), whereas Groves (1911,
p.- 40) cited it as a synonym of C. zeylanica. As I did not see the
type specimens I cannot give a decision just now.

Ecology. Chara zeylanice is a robust species occurring in
almost all types of fresh water in the tropiecs and subtropics. It is
therefore found in lakes, ponds, moats, jhils, rice-fields, pools, ete.,
though- the water may also be brackish as is shown by-the Java speci-
mens collected by Suwier, whereas Dixir (1931, p. 206) found it in
saline waters of Salsette, containing e. 2.5 % NaCl and SExIOR-WHITE
(1926) in a drain with e. 3.3 % NaCl

It is, as a rule, heavily inerusted with lime, which is sometimes
annular in character. The species is not found at great altitudes, but
according to its cosmopolitan character it may be found in the low-
lands as well as in the mountainous regions.

Concerning the particulars of the environment there is only -one
note, viz. on a label of the Sumatra plants from lake Singkarak.
This lake measures ¢. 108 km?, 21 km long, 7 km wide, 269 m deep,
360 m alt., temperature of the surface 27—28° C., pH 8.7, alkal-
inity 1.6.10-% _

As to the seasonal distribution I may remark that it is found
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in India from September to December (Par, 1932, p. 51; ArLLen, 1925,
pl. 5; 1928, p. 66). According to ArLLen (1925, p. 599) it prefers in
Gonda the rainy season, as it was found in great masses at the end
of the rains but no signs of it later. In Malaysia it is found al
‘the year round, December and January excepted. :

As epiphytes are quoted Rivularie dure and Gleotricha pisum
(Dixrr, 1931, p. 206).

Distribution.!) Between 50° N. and 23° S.; AsiA, India;
Siam; Malay Peninsula; Malaysia; Andaman Islands — AUSTRALIA;
New Caledonia; Hawaiian Islands; ecf. formae. Moreover in lit.:
AMEericA, N. Am.: United States, T. F. Auuen (1872, p. 10; 1894,
p. 164), Braun & Norpstepr (1882, pp. 190, 191, 195, 197), RoBiNsoN
(1906, pp. 286, 287, 290, 295, 296); Texas, Braun (1858, p. 363),
Braux & Norpsrepr (1882, pp. 190, 194—196), RoninsoNy (1906, p. 295) ;
C. Am.: Mexico, BrRaun (1858, p. 363), BrauN & NorostEDT (1882,
pp. 194, 196, 197), T. F. AuLen (1894, p. 164), Ropixson (1906, p. 287,
289) ; Guatemala, BrRauNy & Norpstepr (1882, p. 195), NorpsTtEpT (1888,
pp. 192, 193), Rosixson (1906, p. 287); Nicaragua, BrRaun & NORDSTEDT
(1882, p. 193); Bermuda Islands, Norpstepr (1889, p. 40), Groves
(1911, p. 43), Brrrron (1918, p. 504); Bahama Islands, T. F. ALLEN
(1894, p. 167), Groves (1911, p. 43); Greater Antilles, Braun &
NorpsteEpT (1882, p. 195), NorpstEpT (1888, pp. 192, 194), T. F. ALLEN
(1894, p. 163), Rosmvsox (1906, pp. 283, 292), Groves (1911, p. 43);
Lesser Antilles, Braun & Norpstepr (1882, pp. 194, 195, 198), RopixsoN
(1906, p. 285), Groves (1898, p. 324; 1911, pp. 43, 44); S. Am.:
Venezuela, Braun (1858, p. 360), Brauvn & Norpstepr (1882, pp. 194—
196), RosiNson (1906, p. 293) — Arrica, N. Afr.: Egypt, Braux
(1868, p. 870), Braun & Norpstepr (1882, pp. 189, 191); Somaliland,
Braun & NorpsTepr (1882, p. 196); S. Afr.: Angola, Braun (1868,
p. 871); Mauritius, Réunion, Braun (1868, p. 872), Madagascar, Braun
(1868, p. 872), Groves (1927, p. 136), ZaneveLp (1939, p. 199).

f. 1. typica ZaxEv., nov. form. — Chara zeylanica WILLDENOW in
Mém. Ac. Roy. Berlin p. 1803, p. 86, 1805; id. in Samml. d. Abh. Kon. Ak.
Wiss. Berlin f. 1803, p. 59, 1806 ; id., Spee. Plant. 4, 1805, p. 184 ; PERSOON,
Syn. Plant. 2, 1807, p. 530; AcarpH, Syst. Alg., 1824, p. 128; BruzeLlUS
& FuerxNroHR in Flora 9, 1826, p. 486; Kurrzivg, Tab. Phye. 7, 1857,
p. 302; H. & J. Groves in Journ. Linn. Soec., Bot., 33, 1897, p. 323;
id. in Ursax, Flor, Ind. Oce. 7, 1911, p. 40; id. in Philipp. Journ. Sei. 7,

') For cxtensive literature” quotations, cf. the formae.
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1912, p. 70; MEeRrrILL, Spec. Blancoanae, 1918, p. 39; J. GrovEs in Journ.
Linn. Soc., Bot., 46, 1922, p. 102; id. in Journ. Linn. Soe., Bot., 48,
1924, pp. 363, 375; G. O. ALLEN in Journ. Bombay Nat. Hist. Soe. 30,
1925, p. 597; Groves & ALLEN in Journ. Bot. 65, 1927, p. 339; G. O.
AriEx in Journ. Ind. Bot. Soe. 7, 1928, p. 65; J. Groves in Journ. Linn.
Soc., Bot., 48, 1928, p. 136; PAL in Journ. Burma Res. Soc. 18, 3, 1929,
p. 113 (nom. tant.); Dixir in Journ, Ind. Bot. Soe. 10, 1931, .p. 206;
Psv in Journ. Linn. Soc., Bot., 49, 1932, pp. 65, 88; MuUkEerJI in
Proe. 21st Ind. Seci. Congr., Bombay, 1934, p. 295; Dixrr in Journ.
Ind. Bot. Soe. 14, 1935, p. 262; Groves & ALLEN in Proc. Roy. Soc.
Queensl. 46, 1935, pp. 42, 59; AcHARKAR & Kunpu in Journ. Dep. Sei.,
N.S. 1, 1937, pp. 11, 18; ZANEVELD in Blumea 3, 1939, pp. 381—382 —
Chara foliolose MUHLENB, ex WILLDENOW in Mém. Ac. Roy. Berlin p. 1803,
p. 86, 1805; id. in Samml. d. Abh. Kén. Ak, Wiss. Berlin £f. 1803, p. 58,
1806; id., Spee. Plant. 4, 1805, p. 184 — Chare haitensis TURPIN in
Diet. Sci. Nat., 1826, Veg. Acot. p. 101; Firarszky in Arch. Hydrobiol.
1934, Suppl. Bd. 12, Trop. Binnengew. Bd. 4, p. 725 — Chare verti-
cillate RoxsurcH, Fl. Ind. 3, 1832, p. 563; HaTe in Journ. Bomb. Nat.
Hist. Soc. 19, 1909, p. 762 (as wverficulata) — Chara polyphylla
A. Braun in Regensb. Bot. Zeit. 1, 1835, p. 70 p.p.; id. in Hooker’s
Journ. Bot. 1, 1849, p. 299 — Chara polyphylla var. ceylonica A. BrRAUN
in Hooker’s Journ. Bot. 1, 1849, p. 300 — Chara zeylonica WiLLD.,
Kugerzmvg, Spee. Alg., 1849, p. 522 — Chare gymnopus A. BRrRAUN in
N. Denkschr. Schw. Ges. Naturw. 10, 1849, p. 23 (nom. fant.); id. in
Monatsher. Kon. Akad. Wiss. Berlin f. 1867, p. 870, 1868, pro parte —
Chara ceylonica (KLEW) Winpp.,, WALLMAN in Aect. Soc. Linn. Bor-
deaux 21, 1856, p. 56 — Chara ceylanica WriLLD., BRAUN in MARTENS’ Die
Preuss. Exp. n. 0.-Asien, Bot. Th., 1866, p. 143 — Chara gymnopus A. BR.
var. ceylonica A. BRAUN in Abh. Kbon. Akad. Wiss. Berlin, 1882, p. 197;
T. ¥. ApLLen, Charac. Americ. 1, 1888, p. 63 (nom. tant.); NORDSTEDT
in Lunds Univers. Ars-skr. 25, 1889, p. 40; NorpstEDT in Forschungs-
reise S. M. S. ”Gazelle”, 1889, p. 8; pe WipemMaN, Prodr. Flor. Algol.
Ind. Néerl, 1897, p. 30; id., Suppl. et Tabl. Stat., 1899, p. 98; id,,
Alg. Fl1. Buitenz., 1900, p. 374; Bamey, Compreh. Catal. Queensl. Plants,
1909, p. 682; NorpsTEDT in Proe. Roy. Soe. Viet.,, N.S. 31, 1918, p. 6
(nom. tant.).

Illustrations. WmrpENow in Mém. Aec. Roy. Berlin p. 1803,
pl. 2, £. 1, 1805; id. in Samml. d.. Abh. Kon. Ak. Wiss. Berlin f. 1803,
pl. 2, £. 1, 1806; Kurrzing, Tab. Phye. 7, 1857, pl. 76, £. 1; G. O.
AvLeN in Journ. Ind. Bot. Soe. 7, 1928, f. 13; AcHARKAR & Kuxpu in
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Journ. Dep. Seci,, N.S. 1, 1937, pl. 9, f. 3; the pres. paper, figs. 21lo—d.

Plante grandis, tenuis, elongata. Inlernodia quam ramuli duplex
longiora. Spinulae paucae, 14 quam diameter caulis longiores. Verticillo-
rum ramuli 11—12, erecti, ¢. 1.5—4 em longi, articulationes 7—14,
quarum 6-—10 corticatae, 1—4 ecorticatae. Nodi inferiores steriles.
Oosporae e. 700 p longae.

Plant large but slender. Infernodes 2 times as long (and some-
times more) as the branchlets. Spine-cells short, acute, cone-like, rather
few, 14 as long as the diam. of the stem, not visible with the naked eye.
Branchlets straight, 11—12 in a whorl, 1.5—4 em long, with 6—10
corticate articulations and 1—4  ecorticate ones, the ecorticate lowest
articulation excepted, which is thrice as long as wide. First branchlet-
node sterile. Oospores usually 700 p long.

Siam: Pak Raw, inside channel between two parts of Talé Sap (water 4—6 m,
brackish), 25 I 1916, ANNANDALE 15 (8i), together with Chara corallina and
C. hydropitys.

SumaTrA: Tapanoeli, Perapat, in a quiet bight of Lake Toba, rooting
at a depth of 2 m, alt. e¢. 906 m, 27 V 1923, Lérzive 10115b (Bz), badly preserved
sterile fragments, therefore not to be identified with certainty; ibid., Lake Toba,
at the border of Samosir Isl, from 12 m depth, 12 IV 1929, German Limn. Sunda
Exp. THla (Bu-Mus). ) . .

- Java: Priangan, Sitoe Bagendit, without date, and collector’s name (L),
two robust specimens; ibid., near Garoet, in a lake, 11 II 1894, vON SCHIFFNER

s.n., Iter indicum 1893—'94 (L), 4 robust sterile specimens, therefore identification
not certain.

Bari: 8. Bali, near Bangli, in the lake Danoe Batoer, 973 m alt., 8 IX
1857, ZoLLiNGER 3386 ¢ (L), det. A. BRAUN as ”N. Zollingeri BR.“.

Kar Isnanps: Ohoitiel near Toeal, floating in the lake, 2 V 1922, Danish
Exp. to the Kai Islands 1922, JENSEN 297 (Bz, L), sterile specimens.

Remarks. The plants belonging to this form are macroscopie-
ally characterized by the large, but slender habit with long branchlets
and internodes. They do not possess maecroscopically visible spine-cells
and are thereby distinguishable from f. armate. As the diserimination
of these two forms is not always taken into account, the distribution
must of necessity be incomplete. ' .

Distribution. Between 35° N, and 20° S.; Aswm, Siam;
Malaysia: Sumatra; Java; Bali; Kai Islands. Moreover in lit.:
India: W, Himalaya, MukerJr (1934, p. 295); Malabaria, WILLDENOW
(1805, p. 84), Dixrr (1931, p. 206; 1935, p. 262); Coromandelia, BraUN
(1849, p. 300), Braun & Norpstepr (1882, p. 197); Ceylon, WiLLDENOW
(1805, p. 184), Braun & Norpsrepr (1882, p. 197), Groves (1922,
p. 102); Gangetic Plain, Braux (1849, p. 300),- ArnLen (1925, p. 597;
1928, p. 65), Groves & ALren (1927, p. 339); Assam; Andaman Islands;
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Malaysia: Malay Peninsula, Groves (1924, p. 375); Bali, Braun &
Norpstepr (1882, p. 197), pE WiLpEMaN (1897, p. 30); Cocos Islands,
(irRovEs (1924, p. 875) — AustraLia, NNW. A ustr.: Norpsrepr (1889,
p. 8); N. Territory, Victoria River, BRaux & Norpsrepr (1882, p. 197);
Queensland, Mitehell River, Carpentaria, NorpstEpT (1889, p. 59),
Bawey (1909, p. 682), Groves & ArLLex (1935, p. 59).

f. 2. armata (MEYEN) ZANEV., nov. comb. — Chara armata MEYEN,
Reise um die Erde 2, 1835, p. 131; Kuerzing, Tab. Phye. 7, 1857,
p. 830 — Conferva littoralis Buaxco, Flor. Filip., 1837, p. 843; id,, ed. 2,
1845, p. 582; id., ed. 3, 3, 1879, p. 263 — Chara polyphylla A. BRr. var.
Meyensi A. BrauN in HoOOKER’s Journ. Bot. 1, 1849, p. 300; WALLMAN
in Aet. Soc. Linn. Bordeaux 21, 1856, p. 57 — Chara gymnopus A. Br.
var. armate (MEYEN) NorpsteEpr in Physiogr. Sillskap. Minesskr., 1878,
p. 23; Braun & Norpstepr in Abh. Kon. Akad. Wiss. Berlin, 1882,
p. 191; T. F. ArLen, Charac. America 1, 1888, p. 63 (nom. tant.);
LamMerMANN in ENGLER’s Bot. Jahrb. 34, 1905, p. 635; MacCAUGHEY,
Alg. Hawaiian Arch. 2, Bot. Gazette 65, 1918, p. 136 — Chara variabilis
FiLarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. Binnengew.
Bd. 4, p. 721; id. in Math. u. Naturw. Anz. Ung. Akad. Wiss, 52,
1935, p. 468 (nom. tant.).

Illustrations. Kuerzing, Tab. Phye. 7, 1857, pl. 75, f. 1;
FiLAarszky in Arch. Hydrobiol. 1934, Suppl. Bd. 12, Trop. Binnengew.
Bd. 4, figs. 75—80. ’

Plants more compact than f. typica. Internodes 1.5 times the length of
the branchlets. Spine-cells long, acute, very frequent, up to as long as
the diam. of the stem. Branchlets 10—12 in a whorl, rigid, with 5—10
corticated articulations and 1—4 ecorticate ones; the ecorticate lowest
articulation is . 3—b5 times as long as the diam. The lowest branchlet-

node is sterile. Qospores usually 700 p long.

Inpia: Coromandelia, Pondichery, no date, PERrOTTET 610, herb.
Hassxary in (L), ‘

SumaTRA: A tjeh, Takengon, in Laoet Tawar, 1180 m alt., 30 VIII 1934,
VAN STEENIS 6063 (Bz), sterile; Tapanoeli, Batakdistr, Lake Toba, 16 VII
1904, vaN DaALEN 539¢ (Bz, L); ibid., Lake Toba, Porsea Basin, south border
from 4 m depth, 8 IV 1929, German Limnol. Sunda Exp. TPle (Bu-Mus), type of
C. variabilis FILArRSZKY; West Coast, Padangse Bovenlanden, Lake Singkarak,
6 III 1929, 2 specimens floating on the surface near the W, border, 4 specimens
from a depth of 50—70 cm, 2 specimens from the W. border near Panjingahan
from 1—1.5 m depth, 16 III 1929, German Limnol. Sunda Exped. Sk4e and
Sk4 (Bu-Mus), cotype of C. variabilis FILARSZKY.

Java: Batavia, Tjilintjing, in a marine fishpond, 26 V 1922, SuUNIER
s, (Bz, L),
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PumrppINE IsLaNDS: Luzon, Manila, in pools, XI 1914, MERRI[.L Species
Blancoanae 180 (Bz, K, L).

NEw CALEDONIA: without exact locality, 18()8—1870 Bavansa 1551 (P).

Remarks. Forma armala is at once recognizable by the short,
straight branchlets with the long bract-cells and by the long spine-cells,
already visible with the naked eye. Kurrzing’s figure (1857, pl. 75)
of the habit is very striking. Plants with more than four naked
articulations are to be inserted in the f. diaphana.

The reasons why I have not accepted FILARSZKY’S new species
C. variabilis are pointed out on p. 204.

Distribution. Between 13°N. and 23°8.; Asm, India;
Malaysia: Sumatra, Java, Philippine Islands — AusTrRALIA, New
Caledonia, MerrmL (1918, pp. 39, 40), Groves (1912, p. 70).

. 8. diaphana (MEYEN) ZANEV., nov. combh. — Chara armate MEYEN
var. diaphana MEYEN, Reise um die Erde 2, 1835, p. 131; KuerziNg,
Tab. phye. 7, 1857, p. 30 — Chare polyphylla A. Br. var. Meyenii A. Br.
f. paragymnophylla A. Br. in HookEr’s Journ. Bot, 1, 1849, p. 300 —
Chare gymnopus A. Br. var. armofe (MEYEN) Norpst. f. paragymno-
phylla A. Braun in Abh. Kon. Akad. Wiss. Berlin 1882, p. 191.

Illustrations. Kuerzing, Tab. Phye. 7, 1857, pl. 75, f. 2.

Differs from f. armate only by having more than four ecorticate
branchlet-articulations. The same branchlet-whorl contains sometimes
also entirely ecorticate branchlets. This particular is very well shown
in Kuerzing’s figure. Another characteristic is the fertility of the
lowest branchlet-node. -

Bari: Soember Klampok, in desiceating pools surrounded by Ezcoecaria, 21
VII 1934, b Vooep 2175 (Bz).

HAwWAIIAN (SaNDWICHS) ISLANDS: without further particulars [but most
probably collected in Oahu by MEYEN, V 1831, ef. C. Braunii var. oahuensis], (L),
fragment of the fype; ibid., IV 1883, BAmEY s.n, [T. F. ALLEN, Charae. Americ.
Exsice. 40}, (L), badly preserved specimens; Oahu, in lower Panuoa, 4 VI
1895, HELLER, Plants of the Hawaiian islands 2386 (L).

Remarks. The above cited plants differ but slightly from the
f. armata, but the branchlets havé more ecorticate articulations and the
lowest node is fertile. These characteristies suffice to consider the plants
representing a form but not a variety as Meven did.

The plants from Bali were treated with sublimate, they have
therefore a somewhat unusual appearance; the plants are entirely
subdiaphanous.

Distribution. Between 22°N, and 7°8.; Asa, Malay-
sia: Bali — Hawaiian Islands.
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Doubtful and little-known species and varieties.

Nitella fascicularis FrLarszky et G. O. ALLEN in Math, Naturw. Anz.
Ung. Akad. Wiss., Budapest 55, 1937, p. 478, figs. 6—12. Recorded from
Kuala Lumpur, Malay Peninsula. Probably belonging to the dioecious
Homoeoclemae-Bicellulatae; cf. p. 9.

~ Nitella tenuissima (DEsv.) Kurrz. var. byssoides A. Braun in Abh.
Kon. Akad. Wiss. Berlin, 1882, p. 64. First described by Braun (1849,
p. 294) as Nitella byssoides from the Coast of Coromandel; ef. p. 99.

Chara foetida and Chara spinalis ex herbarium HaminTon. Collected
in Bangsi, Malay Peninsula; quoted without further eomment in
WarLrnica’s ”Catalogue® (1928, p. 181) under Nos. 5190 and 5188 res-
pectively and again by Braun (1849, p. 301).

Chara fulgens FILARSZKY in Areh. f. "Hydrobiol. 1934, Suppl. Bd. 12,
Trop. Binnengew. Bd. 4, p. 720. Recorded from Bali; ef. p. 136.
~ Chara hispida ex herbarium Madras. Mentioned without locality or
other particulars by Wariicet in his ”Catalogue under No. 5189 and
by Braun (l.c., p. 301). 7

Chara javanica A. Braux in Hooker’s Journ. Bot. 1, 1849, p. 300;
WaLLMAN in Bull, Soc. Linn. Bordeaux 21, 1856, p. 57; T. F. ALLEN
in Bull. Torrey Bot. Cl. 7, 1880 p. 107 (nom. tant.). Recorded from
Java; cf. p.' b. :

Chara polyclados Don. Cited by Braun (1849, p. 301) only as a
nomen tentum with the remark “ubinam descrlpta?“ and supposed to
occur in the area dealt with in the present paper.

Chara soluta Grmrrrre, Not. Pl Asiat. 2, 1849, p. 280. Probably
collected in Hurdwar (= Haredwara, India Deserta). The species is
insufficiently deseribed and has never been mentioned again, whereas
the type specimen seems to have disappeared.
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Index to collectors’ numbers,

with reference to the pages by means of the numbers in parenthescs.
s.n.: unnumbered specimens.

ANNANDALE: 15 (113, 172, 209).

Backer: 17981a (172) — BAILEY: s.n. (211) — BAKIHUIZEN VAN DEN BKINK:
2586 (80); 4279 (96); 5578 (162) — BAKHUIZEN VAN DEN BrINk fil.: 1512 (172)
— BaLaNsa: sn. (150); 16 (164); 17 (78); 18 (161); 1551 (211); 1553 (157)
— BGLANGER: sa. (60, 145); 49 (172) — Brow: 50 (157); 51 (61) — Bodemk.
Ambtenaar: sn. (164) — BorpmN: 987 (164) — Bon: 2306 (164, 201); 2370
(145); 2435 (197); 2854 (183) — R. BrowN: sam. (125) — BURKILL: s.a. (157);
2794 (162); 4427 (75); 6331 (103); 12417 (172); 17347 (78); 17347a (162);
17474 (157). '

Carr: 11488 (86); 12380 (78); 12425 (105) — CHrep: 4981 (162)
CLEMENS: 1459 (127); 21499 (162) — Coll. unknown (JuNGHUHN{): s.n. (61, 70,
78); (Korrmiiaus?): smn. (88); (MevEn?): s:n. (211); Coll. unknown: sm.
(67[2 X1, 93, 125[2 X1, 181, 133[2WX], 157, 172, 174, 197, 201[2 X], 209) —
Curris: 1887 (103); 2587 (164).

VAN DasLEN: 539a (129); 539b (164); 539¢ (210) — DIoRIGHSEN: 2732 (94)
— Dixrr: sn. (151) — DRUMMOND: sa. (125); 228 (125).

Evperr: 11028 (146); 1193 (146) — EnMEr: 12382 (162).

Fénix: 26079 (164) — FEUERHORN: s.n. (148).

GANDRUP: sn. (133) — Geneesk. Dienst v. Malariabestr.: san. (60, 78) —
German Limnol. Sunda Exped. (v. also FEUErITORN): B2dy (93); BB2a (98, 138);
BB3e (201); D6ba (149); FD2 (148); RSag (71, 172); Sk4 (210); Skde (210);
TBo3 (143); TBo3c¢ (143); TH1 (78); TIHla (209); THI13 (78); TPle (210);
TP1d (64, 129); TS2a (64) — GrIpFrTH: sn. (167, 197) — GUNN:. 1000 (125).

HarTmaN: 305 (125) — HASSKARL: san. (61, 85) — TIEBERER: s.n. (116) —
UEDE: san. (162[2 X]) — HrLLER: 2386 (211) — HEME: san. (157) — HoLrruMm:
8389 (157); 10015 (157); 100169 (75); 17345 (93) — J. D. HOOKER: sm. (144)
— HooKER & TmHomsoN: s, (78) — HORNEMANN: sn. (133[2 X]).

IsoET: 126 (199).

JENKINS: sa. (172) — JENSEN: 297 (209); 306 (157) — J. H.: 74 (104);
75 (60) — JuncHUIN (v. also coll. unknown): sm. (78[3 X], 146, 148[3 X1).

KaRTa: 52 (164); KORNBACH: s.n. (201) — KORTHALS (v. coll. unknown) —
KunTzE: 7282 (183); 7508 (185) — Kumz: sm. (103, 174); 123 (78); 1923 (183);
1924 (133); 1925 (144); 1930 (85); 1964 (161); 2718 (183); 2721 (85);
2752 (145); 2753 (164); 2754 (164); 2755 (164); 3294 (85); 3295 (i93);
3918 (85).

LEHMANN: sn. (164) — Lercngaror?: san. (125) — Liane Fenva Yan &
TsuN Yr Hsmn: 186 (179) — Lranos: san. (133) — LorenTz: 15 (162) —
LorziNg: 9491 (143); 10115 (75); 10115b (209); 10165 (143) — LAUTJEIIARMS:
3935 (104); 4343 -(104). :
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MacGrEGOR: 27630 (60) — E. von MarTENS: s.an. (78, 133); 4 (94) —
MzRrrILL: 180 (211) — MEYEN (v. also coll. unknown): s.n. (147) — MoOTLEY
9 (164); 218 (164); 329 (162); 728 (104) — F. voN MUELLER: san. (125[5 X],
127, 128); 5 (127[2 X]1); 24 (162). ‘

NAuMANN: s (129); 6 (103); 337 (103); 338 (103); 364 (60); 365 (61);
366 (61); 367 (60) — NuUr: sm. (157).

PERROTTET: 610 (210) — PESTAVA: sa. (75, 157).

Ramos: 26748 (172); 27248 (157); 27465 (93) — RIDLEY: sm. (103, 157,
162, 164); 6915 (157); 7142 (103); 7144 (104); 8089 (162); 9137 (61);
10827 (75); 12567 (157); 26748 (172) — RoBINsSON:- 2404 (61) — Roux:
sn. (133). .

DE LA SAVINIERRE: 674 (85) — VON SCHIFFNER: s.n. (146, 209) — SPORLEDER:
1% (148) - vAN STEENIS: sa. (72); 1157 (88); 1510 (60); 4524 (149); 4799
(107); 4962a (75); 4962b (75); 5683 (78); 6063 (210) — STOCKES: s.n. (60, 67)
— STRACHEY & WINTERBOTPOM: s.n. (142, 183) — STUaRT: s.n. (126); 15651 (126)
— SUNIER: s.a. (210).

TEYSMANN: sn. (85); 11179 (164); 11930 (103) — THoMSON (v. HOOKER)
— Tsu~x Yr HsieN (v. Liane FENG Yam). ' )

VIEILLARD: 1984% (134) — pE Voocp: 2175 (211).

WicHURA: 2005 (61); 2072 (94); 2700 (78) — WEBER: s.a. (129); 554 (61)
— WiHT: sn. (93); 133 (164) — WmrorD: 238 (157) — WooLs: s.n. (125) —
WINTERBOTTOM (V. STRACHEY). ° ‘

ZrepELIUS: s, (78, 103, 134) — ZOLLINGER: -3386 (94); 3386% (209);
3440 (164). : :
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Index to scientific names.

" New names and new combinations in boldface type; synonyms in italics;
accepted genera in CAPITALS; page numbers indicating the most important mention
in italics; an asterisk before a page pnumber demotes a figure.

Page
Allantoideae GrOVES et BULL.
WEBST.  .ieeveevenrnireninnnns ceseetrenes - 110
Anarthrodactylae GrROVES et BuiL.
WEBST.  seieererrenmmerecsnseneeceasess 54
ANNONACEAL sivverervirmeriacrirarunnsene 19
Anopheles ...c.oiviiiiiiiiininieiniiinen. 39
JiStONL tevvivencinracaciisecssensesnsenrans 40
maculatis ivivieeisrieisinecnisaniines 40
maculipennis .......cooevnieeiincinens 39
nyssorhynehus .....oovveiinnieniiniins 39
Arthrodactylae GRrROVES et BULL.
WEBST. ievreireisnncnncernsracmncrnenees 66
Arthrodactyles HY ..ccovviennen. ceeens 62
Azolla  .civieviiininiiniienn veeenene 29, 100
Bicellulatae J. GROVES ......... 19, 66
Brachydactylae A. Br. ..... veraee e 91
Bracteatae A. BR. ..ccvververiniiinans 118
‘Brasenia
peltata 124
Bryophyta ......... terrreesiesiranens 17, 48
Butomus )
umbellatus ..o 194
Caudatae A. BR. ......... eeraensesaeane 109
Ceratophyllum .......ce0eenrs 38, 48, 66
demersum ......ccceveenenns 29, 35, 194
SUDIMETISUM . isvriecrsresnsesroernnene 35
Chaetophora ......... esrseracasarenanes .. 30
elegans  ..oiieiiiiiiiiiineniiiiiieinn, 135
Chara A. BR. cicviiviiiiininiinininennees 118
Charg AG. .ieeieeernvinecsnsncrirnces 111, 118
CriARA VAILL. ex L. ..ccverninnnnee.
18, 22, 23, 31, 32, 37, 118
armats MEYEN cvvvevrrvvereeerurnenens 210
var, diaphana MEYEN ............ 211
aspera WILLD. ...... 11, 12, 16,
23, 26, 30, 31, 176, 179, 188, 198

Page
var, Macounii T. F. ALLEN ... 188
australis R. BROWN ............ 12,

14, 18, 22, 12¢, 130, 131, 134, 165

var. lucida A. BR. ......... 123, 126

f. tenerior A. Br. ex ZANEV. 127

f. typica ZANEV. ......cceeeenes 127

var. nobilis A. Br.... 123, 124, 125
f. Stuartiana (KuEeTz.)

ZANEV.  civrviiirinerninnnenanns 126

f. typica ZANEV, .....covennnens 125

var. plebeja A. BR. ........ec.. 130
var, Vieillardii A. Br. .........

26, 123, 127, 136
f. simplicissima (¥IL.) ZANEv.
9, 33, 64, *114, 129
f. typica ZANEV. .....cccinen. 128
f. vitiensis NORDST. ......... 128
baltica (HarrM.) Fries ... 180, 189
barbata MEYEN ...ccccovirinecennens 117
Belangeri A. BR. .cicovveviiniinianens 59
Benthamii A. Br. ... 18, 153, 154, 156
brachypus A. BR. ..ccoveciiininnnn
7, 8 9, 10, 12, 14, 15, 23,
26, 29, 30, 32, 33, 68, *154,
165, 168, 178, 187, 199

f. robusta FILARSZKY ............ 9
var. Ehrenbergiana A. Br. ... 202
var. gracilescens A. Br. ......... 202
var, nubica KUETZ. ....ccoveeuenns 200
var. setigera KUETZ. ......c.en.. 200
Braunii GMEL. .icoevrvvericnseennencns

11, 14, 15, 18, 22, 29, 68, 78,
134, 136, 187, 141, 151, 152, 191
var. Braunii (A. BRr.) ZANEv.
26, 139, 141
f. eremosperma (RUPR.)
ZANEY,
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Page

f. typica ZANEV, .......ccoceens 141
var. coromandelina (A. Br.)

ZANEV, .covenveninns eeeens 139, 144

var. Kurzii ZANEv. ... 139, 144, 145
var. oahuensis (MEYEN)
ZANEY. ...... 26, 29, 139, 146, 211
f. javanica (A. Br.) ZANEv.
5, 6, 7, 148, *172
f. leptocoronulata (FILARSZKY)

ZANEY. * .uveeeveeneenns ‘9, -33, 149
f. typica ZANEV, ..cooeeiiinn.a. 147
var. Perrottetii (A. Br.)
ZANEV.  liicviiiirenienemmcnnn, 139
var. Schweinitzii (A. Br.)
ZANEV.  ovrvrreeensinnssenens 139
burmanica PAL ........ 12, 23,
158, 167, 168, 178, 187, 202
camescens LOIS. ......... 11, 12,
' 28, 30, 175
capillaces THUILL. . .iccoieeeinneres
192, 193, 194, 195
ceylanica WILLD. ............. feveerne 208
ceylonice (KLEIN) WILLD. ...... 208
aongesta R. BROWN .icocvvevvenens 132
congesta SPRENG. ...ecevesens 6, 8, 132

connivens SALZM. ex A. BR
: ‘ 12, 23, 30, 189
contraria ...... 11, 23, 26, 29, 30,

31, 32, 177, 178, 182, 189
var. australis A. Br. ............ 179
var. Behriana A. BR. ...ccoeeueee 179
var. hispidula A. BR. ............ 179
var. moniliformis A. BR. ...... 179

corallina Woip. ... 5, 6, 7, 8,
10, 12, 14, 15, 22, 26, 68, 78,
92, 131, 140, 150, 151, 152, *154,
158, 171, 209
f. mascarensis GROVES et
STEPH., .cccvieionvncnincions 132, 135
var. basilaris A, Br. ....... P
6, 132, 133, 134
coronata Z1Z. ............ 137, 141, 143
var. Braunit A, BR. .icvveveeneenne 141
f. longifolia A. Br. ......... 143
f. songarica A. BRr. ... 142, 149
var. eoromandeling A. Br. ... 144
var. Junghuhniana. A. Br. ... 148
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Page

var. leptosperma A. Br. ...... 146

f. javenica A. Br. ... 6, 148, 149

var. Meyemit A. BR. .....cceeee. 147

var. ochuensis A. BR. .......... 147
var. orientalis A. BR. ......... e

5, 144, 148, 149
var. pachysperma. A. BR. ap.

FILARSZKY
f. leptocoronulate FIL. ...... 149
ssp. Braunit A. Br. ........... en 142
erinita WALLR. .vvcrvirersnasensionnns 175

Curtissie T. F. ALLEN.....
delicatula Ac. em. A. Br.
11, 12, 16, 23, 26, 30, 31, 32, .
198, 197

.. 163, 165

delwatula DESV ...................... 197
eremosperma BUPR.. .v.civivircninene 149
erythrogona GRIFF..in J GROVES
) 12, 166
erythrogyna GRIFF .................

9, 14,. 23 154 166
fibrosa AG. ex BRUZ. ...... revsesens :

4,.11, 12, 14, 15, 18, 23, 26,.

36, 158, *154, 167, 168

ssp. Benthamii. (A. Br.) ZANEvV.

8, 9, 154, 156, *204

ssp. flaccida (A. BR.) ZANEV.. .
6, 7, 8 30, 124, 130, 158,
162, *172, 202 .

ssp. gymnopitys (A. BRr.)

© ZANEV. ...... 7, 8, 30, 34, 39,
59, 97, 157, 158, 165, 167, 171
var. acanthopitys (A. Br.)

ZANEV. . civiiiienrenicnersnrenas 160
var, duriuscula (A. Br.)

ZANEV.,  ciieievereriecnnecenanns 160
‘var, trachypitys (A. BR)

ZANEV.  cecrerenccennrnsanneones 160

var. typica (A. Br.) ZANEV. .
7, *154, 159, 160, 161
flaccida A. BR. .cvrveveveirvenenns
7, 8, 18, 153, 154, 162
var. brevibracteata A. Br. ... 163
var, Gaudichaudii A. BR.. ......
6, 153, 168, 165
var. oligarthra . major A. BR.
6, 163, 165
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Page
var. Wightié A. BR. ...... 168, 165
foetida A, BR. ..covciriiivnnanis 188, 212
ssp. gymnophylla A. BR. ...... 184
foliolosa MUULENB. ex ‘WILLD, .
- - + - 206, 208
fragifera DURIEU ....... ehrereruanan, 190
fragilis DEsv. ap. Lois. -
191, 192 195
f. Hedwigii (Ag.) Mie. ......... 191
f. tenuifolia DESV. ...covvvveenens 193
var, delicatula v. LEONH. ...... 197
var. elongata KUETS. ............ 181
var. Hedwigii (Ag.) WaLnm.
191, 193
var. longtbracteata RABENH. ... 197
var. major-longifolia A. Br. ... 191
var. subverrucose . A. BR.-...... 196

f. platensis SPEG, ............ 196
ssp. oapillacea (TIIU):LL)

WALLM. coviniiinnnnieniennnnn, 196
ssp. delicatula A. BR. ............ 197

ssp! fragilis DESV. ap. LOISEL.
var. pulchella (WALLR.)
T WALLM, ... cererrecaiane ... 196
fulgens FILARSZEY .ieerreececerennes :
9,'12, 14, 15, 22, 29, 99, *114,
131, 186, 152, 213 '

funicularis THUTLL. .....ce0s 192, 193
furcata A. BR. ..coccvvieniieniinnes 92
furcata HORNEM. ...... 6, 90, 01, 132
furoata RoXB. ap. Bruz. ...... 90, 133
globularis THUILL.  “...uiviveerensens

9, 11, 14, 23, 27, 28, 30, 31, 32,
- 34, 97, 179, 191, 193, 194, 198, 199
< var, capillacea (THUILL.)

ZANEV.  .iiiiiinnieenennninininnen 194

var. Hedwigii (Ac. ap.

Bruz.) Zanev. ... 198, 196, 197
glomeratas DESV. .....ccceeevenenn. e 111
gracilis SPR.

var. capilleoea (THUILL.)

WALLR,  cevirinncrsroccecacncncnnns 196
Griffithit A, BR. ceeeenne ceieeriiens 166
‘Grovesii PAL .oveievinane, feevereeenees

12, 23, 26, 29, 168, 177, 187, 202
guatemalensis (Norpst.) C. B.
ROBINS.  .evvivreneenienniiiennnns 187

Page

gymnopitys A. BR. ..ieverireiinnenn ;
7, 8, 18, 153, 154, 158, 161
f. aequistriata NORDST. ...... .. 161

£, longibracteata NORDST.... 7, 161
var. Benthamii (A. BR.)

J. GROVES ......ecocvuenes ceeeeeees 156
gymnophylla A. BR. ......... 184, 186
var. 1 algeriensis KvETZ. ...... 185
var. Fontanesiana A. BR. ......
184, 185, 186
var. pachyphloea A. BR. ...... 185
var. patens A, BR. ...piiiprnnens. 185
var. typica A. BR. ..ecviveennnns -185

gymnopus A. BR. ............" 2086, 208
var. armata (MEYEN) Norpst, 210
f. paragymnophylla A. Br.. 211

var, ceylonica A. BR. ......... 6, 208
haitensis TURPIN  cveveeenss sives 9, 208
Handae PAL ......... resvessibanons .

12, 23, 26, 168, 178, 187 201-202
ITedwigit Ag. ap. BRUZ ... 191, 192

hirta MEYEN ... P £
hispida t ...... ..... . 36, 212
hyaling DC. ...cvvvvinnevinveninrennees 108

hydropitys REICHENB. ap. MOESSL.
9, 12, 14, 15, 23, 26, 29, 30,

- 135, 168, 171, 209. .

* var. africana A. BR. ... 170
var. brachypitys A. BR. ......... 170
var. flaceida A. BR. ........... 163
var. genuina A. BR. ... 170
var. indica A. Br. ..... oo 170, 171

f. gymnophylla A. Br. ...... 174

f. major A. BR. ..ccvvvrerinnn *172

f. minor A. BR. ..cceeieinnes 172

var. majuscula NORDST. ......... 170

var. perfeecta A. BR. .....c...... 170
var. septentrionalis NORDST. ex

T. F. ALLEN .cccvavenienneonennns 170
inermis ZANEV. .cooovevenetiorennguens .

9, 12, 14," 16, 23, 193, 201 *204
infirma A, BR. ..icviiiiiiinninn.

12, 23,729, 189, 199, 201

involucrate ROXB. ...... 38, 144, 145

javanica A. Br. ...... 5, 6, 206, 212
keukensis (T. F. ALLEN) C. B.

ROBINS,  ..viiiecivemnnniiennn. ‘160
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Page
Kokeilii A, BR. ..covveeveniereonees 181
Liebmannii C. B. RoBINS. ... 169, 170
longtbracteata SALZM. .......coeeeees 168
Macoumit (T. F. ALLen) C. B.

ROBINS., tucrvverrranninnennoncrennnees 188
mexicana T. F. ALLEN 170
moluccana ZIPP. ....cceeeaeee. weee 132
mucronata A. BR. ..cieinne. e 96
nuda PAL .covceiviiinieninnienenn,

12, 22, 26, 29, 68, 140, 151, 152
nudipes WALLM. ..ccocvevevenenncnnes 168
oahuensis MEYEN .....cceeee. 146, 147
obtusa DEsv. ap. Lors.—DEsL. ... 113
pashanii DIXIT .....coovveviiinciiinnns

4, 12, 22, *114, 140, 150, 151, 152
plebeja (R. BR. ap. A. BRr.)

A. BR. civviiiiniiceiininiinn. 124, 130
polyclados DON. .....icverernernennes 212
polyphylla A. BR. ...... 201, 206, 208

var. ceylonica A. Br. ............ 208

var. Meyenté A. BR. coovvvivienenss 210

f. paragymnophylla A. Br.... 211
psilopitys A. BR. ............ 154, 167
pseudo-brachypus GROVES et

STEPH.  .oivvieeveerecesiienracnninnns 199
pulchelle. WALLR. «icivencreenininiean 196

var., asper@ WILLD. ......veeeeeens 188

var. delicatula WALLR. ......... 197

var. globularis THUILL. ......... 191
Robbinstt HALST, .....eeveees 169, 170
Eoxburghit A. BR. ............ 92, 182
Schneckii C. B. ROBINS. ....c.vunee 170
setigera KLEIN ...ccovevinenes 200, 202

setosa KLEIN ex WiLLp.. 10, 200, 202

siboga Aag. 163
soluta GRIFF. 212
spinalis?  ...cciieriiinniiiiianee, e 212
squamosa DESP. ..ocvvvernresniininns 184
stelligera BAUER ap. REICHENB. . 113
Stuartiang KUETZ. ..vvevennens 126, 130
succineta A. BR. .ccccvcviinieinieees .
12, 16, 22, 30, 134, 150 151
f. novicaledonica NORDST. ...... 150
Thwaitesit A. BR. .....ccee... 166, 167
Umorensis ZIPP. ..ueververreneenans 103
tomentosa L. ...ccccvverinennrnnnnns 179

Page

translucens Aqg.
var. prolifera WALLR, ............ 110
variabilis FILARSZKY . 9, 204, 210, 211
verrucosa ITZIGS. ....ovevvenenns ceeees 197
verticillata ROXB. ..veocrivivrivaininns 208
virgata KUETZ. .vveviviinniiivininnns 197

viridis TIHUILL. .evervrvvenees 192, 196
vulgaris L. .c.oiciciiiicnnsiviinienenns '
4, 11, 16, 23, 26, 29, 30, 31,
32, 39, 179, 180, 182, 195
ssp. Boveana (A, BRr.) Zanev. 181
ssp. capensis (A. BR.) ZaNEv. 181
ssp. crassicaulis (A. Br.)

ZANEV,  ivirieriernceiseriinnnnnns 181
ssp. eu-vulgaris (A. BR.) :
ZANEV., ivoreerencenrnanenns 181, 182
var. melanopyrena (A, BRr.)
CZANEV.,  ieeeiceniineieininsinnn, 182
ssp. Rabenhorstii (A. Br.)
ZANEV.  civiirenirnccnseiinsannenns 181
ssp. squamosa (A, BRr.)
ZANEV. tiieerrennnnninninnne 181, 184
Wallichii A. BR. .cccvinveiniinnnnnee .
12, 22, 26, 29, 124, 130, 134
zeylaniea WILLD. . .cvvvvinivieninnas

6, 8, 9, 11, 12, 14, 15, 16, 18,
23, 26, 29, 30, 39, 40, 64, 68,
124, 130, 135, 146, 165, 169,
170, 199, 201, 202, 208, 207
f. armata (MEYEN) ZANEV, ...

: 5, 33, 204, 210
f. diaphana (MEYEN) ZANEv.

204, 211
f. typica ZANEv. ...... 6, *204, 207
zeylonica WILLD. .....couenee verrerese 208
Charae
barbatae A. Br. .......... teesenenen . 117
epigynae A, BR. .....cocciiveeiiinins 49
hypogynae A. BR. ......... < 111, 118
pleurogynae A. BR. ......... 111, 117
Characeae HY ...ccvevviieiiiniionininnns 48
Characeae L. C. RicH. ap. HUMSB.
et BONPL, .ivvvrenees cnvrnans veervases 47
Charaocege SACHS ...ccovveirennens venvane 47
Charales FRITSCH ..coevvvverevniriernians 48
Charales OLTMANNS  .icvvevinecncnnace 47

Chareae BISCHOFF ..civvscrecrsiivecense 47
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Page
Chareae KUETZ. ..........oio.) ererienes 48
Chareae A. BR. ap. Mg, ............ 111
Chareae V. LEONH. ......eevvverrinnenss 111
Charophyta MIG. ...ccccvvirrurncnnnnnee. 47
Charopsis KUETZ. ....ceveuees ... 117, 118
Braunit KUETZ,  .ovveeviveecrnnnnnnns 142
Charopsis v. LEONH. .....cceevvnenns weeee 121
Charina FILARSZKY ............ PR 112
Chlorophyceae .....c.coveveerrevennennne. 30
Cladophora
fracta

Coleochaete
Conferva littoralis BLANCO ... 5, 8, 210
Oonoideae GROVES et BuLL. WEBST. 109

Cormophyta ............ Cereeseriiasenenns 19
Corticatae A. BR. ..ecceeveevennennnnes 152

diplostichae A. BR. ....cccovervurnens 176

1505160hae A. BR. .uvcrvvreeirrniennnss 175

triplostichae A. BR. ...ccccvunnen.. 186
Cucurbitaceae ...... Verereresersasrennens 19
Culex )

fatigans ............ trensarecsetienans 39

Pipiens ...ccceeiiiiiiiencennnnes erans 39
Cyanophyceae ..........cceveerenns 29, 100
Diarthrodactylae A. BR. ............ 66
Diarthrae A. BR. ccvvreereenirneencennes 66
DiBtOMERE 1eevrvereerseeeneeesenene 29, 131
Diplostephanae A. BR. ............... 174
Diplostichae A. Br. ...... PO 176
Diptera  ..vcvvennieiiiiiinininciin.. 39
Ebracteatae WALLM, .iveeveevenennnnns 50
Ecorticatae A. BR. ....covevvnvrennnnnns 122
Eoorticatae v. LEONH. .....coeveen... 122
Enteromorpha

intestinalis  ...civeevirienrnnnrnannn. 189
Equisetum ............ creereruieniens 17, 48
Erioeaulon

truncatum .......... sesressstnenisennes
Euchara v. LEONH. .............
Eunitella A. BR. .cocovrvevrnnnns
Excoecaria  ........u... Cererersteseenies 211
Fucus

vesiculosus ......... crerearsetesenenaes 189
Fungi  oceniiennannen. ceenvererane 19, 40

Page

Furoatae A. BR. ...ccivvrvinvinrnninnns 50
Furcinitells. HY .coveevrerenneniennnennnn 54
Gleotricha

PISUM  .ciiiiiiiiiiirincirneeseeenanns 207
Graminesae  .....ccccceeerenveeniirennnenns 19
Gymnobasalia Zangv. ..... [N e 203
Gymnocladia ZANEV. ..............es . 187
Gymnoclemae ZANEV. ..........cceeu.n. 152
Gymnophyllae A. BR. .cccevverieennnnns 152
Gymnopodes A. BR. ............ 168, 203
Gyrophykea WALLROTH ........... .. 48
Haplostephanae A. BR. .....cccecemnnn. 121
Haplostichae A. BR. .......... eevrer 175
Heterocellulatae Zangev, ...... 50, 94
Heteroclemae GROVES et BULL.

WEBST.  oreviiiininnencnnireerencennns 108
Heteroclemae J. GrovEs . 19, 21, 99, 107
Heterodactylae A. BR. ............... 62
Heterophyllae A. BR. ............ 99, 107
HeterosipAhoniae WALLR. ...... veeseiees 122
Hippuris  .coovvveinviericciininiinnn. 17
Holodactylae HY .uceveeeeerreveiennnnnns 54
Homoeoclemae J. GROVES ...... 19, 58
Homoeoolemae GrOVES et BULL,

WEBST.  oveviinirisrnnrnnnrncrnncennses 53
Homoeophyllae A. BR. ...c.ccovunnnns 53
Hydra ........ tbresereensnsareriininsiente 135
Hydrilla  .ooccviveniiiiiiiiniinicnnnnne, 27

verticillata ............ 29, 35, 38, 97
Hydrocharitaceae .....cocoveeerennenen, 39
Hydropteridales .........ccovevvvnrennns 29
Hypnum

scorpioides  ....icviveniiiiiiennnennan, 180
LAMPROTHAMNIUM J. GROVES ...... 112
Leguminosae .c.coceevevveniinneieennnn, 19
Leptocorisa.

VATICOTNIS  .4ivvenrmmiincionsnninnnenens 38
Libellulidae  ...covvieennnens cerereneien 39
Lychnothamnus A. BR. ............... 117

Lychnothamnus RUPR. ......eees....

LycunotHAMNUS (RUPR.) v.
LEONH. .oivriiiiiiniisniiinnnennes . 117
barbatus (MEYEN) v. LEoNH. 12, 117
stelliger A. BR. .....o..... N 113
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Page
Marsilis. .coovvienniiiiienns <. 29, 58, 100
Melanopyremae A. BR. eeeeeeecie.. 183
Microspira
desulfuricans ......ccovevviiininienn 34
Monandria ' o
' Digynia 48
Monogynia ‘48
"Polygynia 48
Monarthrae A. BR. ap. v. LEONH. ... 54
Monarthrodactylae A. BR. PP . 54
Monoecaa. . i
T*Monandria’  .ieevesieecenieniiinnnn, 48
Monosiphoniage A. BR ................. 122
MUSCL sevevrernnninensioneiseresnsinniennine - 35
Myriophyllum o
" SPICATUIN evecevereieeersrerarnnnenesss 194
verticillatum ...ciivveeninninnien. 29, 194
Najas ..ccovvrverviveereennrnnnes 48, 58, 66
falciculats  ..ccevrreviniieecinninenne. 35
B 133105 e 29, 97
+ tenuifolia ..evieeeverenns T 35
Nitella AG. cveerviniinennniiiiininens 48, 118
NITELLA AG. em. A. BR. ..ccoeeennns '
18, 20, 21, 31 32, 49

abyssmlca A. Br. 64

‘acuminate A. BR. .ivvceiinireeeiennns

T 6,7, 8, 11, 14, 15, 20, 26, 27,

T 29, 32, 39, 54, 68, T1, 73, 92,
97, 105, 114, 171 )
var. Bélangeri A. BR. .........

7, 56, 57 59, 68
var. indica A. BR. ......ccoeenns '
6, 8, 56, 57, 61, 62
f. brachyteles A. BR. ......... 59
var. javanica A. BR. ...... 61, 62
var. Lindheimeri A. BR. ... 56,” 59
var. subglomerata A. BE. ......
6, 7, 8, 26 57, 61
Alleninda ZANEV. ..cceeveinisionnens
9, 12, 14, 15, 21, 29,’*64,’ 105

Annandalei PAL ..... . 12, 21, 26, 68

axillaris A, BR. liooivieeeniiennen

6, 7, 12, 14, 15, 21, 69
var. javamica A. Br. ... 6, 69,” 70

batrachosperma. (REICHENB.) .A.

TBR v 11, 12, 21, 32, 80, 99

‘Belangers A, BR.. ...coviviieuninnennes

Page
59

bipartita FILARSZKY
8, 9, 12, 14, 15, 21, 29, *64, 71, 171

‘bonaerensis SPEG. ...c..veeveernennens 107
brachyteles A. BR. ‘ 70
"Braunit BABENH. ....0.cc.ccovvivininnne 142
burmanica Pav ... 12, 19, 21, 86, 101
californica T. F. ALLEN ......... 58
capitulifera T. F. ALLEN ......... 57
clavata (BERT.) A. BR. ............ 182
congesta A. BR. .....ceceieninnnnnns 132
607alling AG. ......cooenrirviniivnnnnas, 132
dlctyosperma H. et J. GROVES ...
‘ 12, 21 81
“dispersa A. BR. .ovieiiiiiiiniinnn 66
divaricata GROVES et STEPH. ...... 64
"dualis NORDST. .iiiverersssrennes 21, 68
“elegans PAL ..............! 12, 21, 100
exilis A, BR. ...... eerereraesarsessaens . 96
fascicularis . FiLArRszZKY et G. O.
ALLEN covververeneeveseessenenes 212
flabellatea KuETz. .. 96
flabelliformis ¢ " 66
flagellifera GROVES et ALLEN ...
12, 21, 81
flagelliformis A. BR. ..c..cccceennen
21, 26, 27, 66, 74, 114
floxilis AG. .evvereerrervereennen 58, 97
furcata (RoOXB. ap. BrUz.) AG....’
7, 8, 11, 12, 14, 15, 21, 68,
88, 100, 101
var., nicobarica (A. Br.)
ZANEV,  covvererieeens 6, 7, 91, 94
var. Roxburghil (A. BR.) ’
ZANEV.,  .iicieeen..s. 26, 39, 92
var. Zollingeri (A. BR.) C
ZANEV. ...... 6, 7, 9,33, 91, 93
Glaziovit Z¥LL. ap. WARM, ......... "104
globulifera PAL ......... 21, 26, 68
glomerulifera A. BR. ..ccoviiinenne 56
Gollmeriana A. BR. “.ieevieeennee T 56
gracilis (SM.) AG. ....eee .. 80, 99
guineensis KUETZ. -cvovvvernens eveees 91

havaiensis NORDST. ........ cevessenne 107
hyalina (DC.) AgQ. ......eoee. ‘
- 11, 16, 21, 26, 27, 30 68 108 114

"inaequalis J. GROVES -..... crereeenes 64



J. 8. ZaneviErp: The Charophyta of Malaysia, ete. 291
Page Page
japonica T. F. ALLEN ........... ) | myriotricha KUETZ. .................. '95
javanica TTASSKARL ...ieveeerececnens 84 oligospira A. BR. ....oeeivniiiiienins ’
laxa T. F. ALLEN ...... rrereansnns - 58 11, 12, 14, 15, 21, 39, 81, 82
Leibergii T. F. ALLEN ........... . 72 101 165
leptodactyla J. GrovEs ... 12, 21, &2 f. australiana NORDST. . 84, 85, 86
var. megaspora J. GROVES ... 82 f. genwina NORDST. ......... 84, 85
Lindheimers A. BR. ............ 57, 59 f. indica A. BR., .cccveviriininnnnn
mauritiana A. Br. ............ 57, 91 6, 8, 9, 26, 29, 84, 85
mexicana T. F, ALLEN ............ 58 f. javanica A, Br. ... 6, 7, 29," 84
mieroearpa A. BR. ....oieniiiee. var. australiensis BAILEY . 85, 86
4, 8, 11, 12, 14, 15, 21, 26, “var. Wrightii A. Br. ........ e 84
29, 87, 91, 100 orientalis T. F. ALLEN ...... 87, 101
var., Drummondii A. Br. ...... 102 ornithopoda A. BR. ....c.......... 107
" var, Glaziovii (ZELLER) , paochyarthra F. v. MUELLER ...... ‘125
ZANEV. .evviriirorncrnienses 8, 9, 104 patula GroOvES et ALLEN . 12, 21, 81
var. microglochin (A. Br.) phauloteles J. GROVES ............ 39
ZANEV. .ovveannn, 5,7, 8, 17, 103 polyearpa PAL ... 12, 19, 21, 100, 101
var. natalensis Sypow ......... 102 polyglochin A, BR. ...cocvvenerenens
| var., papuana ZANEV. ............ 105 7, 83, 91, 92 108
var. Wrightii H. et J. Groves 102 polyglochin A. Br. . 7, 83, 91, 92, 108
ssp. Glaziovii (ZELLER) ...... f. japonica Miq. ............ 91, 92
NORDST. .covvvevrernnnenn, 101, 104 f. jowanica FILARSZKY ...... 9, 93
f. santosa NORDST. ............ -104 var. nicobarica A. BR. ......... 94
f. santosa-tenuior NorpsT. ... 104 var. Roxburghii A. BR. ... 91, 92
ssp. megacarpa T. F. ALLEN .. var. Zollingeri A. BR. ...... 6, 98
101, 102 f. nicobarica A. Br. ... 6, 94
microglochin A. BR. ......... 101, 103 praclonga A. BR. «..coovrrnreninnnnn, 58
mirabilis NOrDST. ex J. GROVES . pseudoflabellata A. Br. ap.
) ’ 12, 20, 54 Norpsrt. ... 4, 6, 8, 12, 14, 15,
moniliformis ZANEV. ............... 21, 29, 67 78, 75, 77, 81 82,
9, 12, 14, 15, 21, 29, *64, 79, 81 97, 135
Morongii T. F. ALLEN ............ 70 f. australiana Norosr. 74, 76, 77
mucosa (NORDST.) J. GROVES ... f. mucosa Norosr. ......... 4, 75
8, 74, 75 var. ¢mperialis T, F. ALLEN ...
mucronata (A Br.)) MIQ. ...c.ceue 74, 75, 76
11, 12, 14, 21, 26, 29, 30, 31, var. mucosa (NORDST.)

34, 40, 59, 95 BAILEY .cvvvevvanenens 8, 9, 75,%114
var. gracillima GROVES et var. mutila A. BR. .cieoiennenen, :
BuLL. WEssT. ........... coreses 97 5, 6: 7, 26;.331 34, 74: 7,

var. leiopyrena A. BR. ......... 95 76, 77,%114 ,
var. mobilis J. GrovEs ... 95, 96 var. ramusouls NORDST. ... T4, 77
var., psendograciliformis (Fiv.) f. testa-glabra ............ 76, 77
ZANEV, ... 8, 9, 33, *88, 98, 137 pseudograciliformis FILARSZKY 8, 98
var. virgata A. BR. ..cocrnvennriin 97 Roxburghii A. BR. ...cceuins 91, 92
var. Wahlbergiana A. Br. ... 97 stellaris T, F. ALLEN ....... . 57
muthnatae T. F. ALLEN ceveenens T2 stelligera KUETZ., +.vevenvnvenennnne . 113
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Page
Stuartiana KUETZ. ..ieceecrerrerenes 126
subglomerata A. BR. ......... 56, 61
f. brachyteles A. BR. ...ccovvunse 59
var. indica A. BR. ...coceeeeneee 57
sublucens T. F. ALLEN ....cceceene 70
subspicata A, BR. .....ccceeienns Y
sumatrana FILARSZKY ....ccccevrnens
8, 9, 14, 15, 20, 26, 33, 63, *88, 135
superba PAL ......... 12, 21, 95, 178

tenuissima (DEsv.) Kuerz. 11, 12, 21
var. byssoides A. Bg.... 80, 99, 212

translucens AG. ....ceveveiennens 70, 125
tuberculata Kunou ...... 12, 20, 64
tumulosa ZANEV, .....c.ceeenee e .
9, 12, 14, 15, 21, 26, 29, 386
var. pumila ZANEV. .....oiereee *88
var., typica ZANEV. ..... creervenas ¥88
Wattii J. GROVES ......... 12, 21, 82
Zollingeri A. BR. ...ccucveurieniennnns 209
Nitella (AG.) RUPR. ..eovvvieneennens 49
Nitella A, BR. ccvcevininiviscicinoeniens 50
Nitelleae GANT. em v. LEONH, ...... 48
Nitelleae A. BR. iviviiiieiiiniavecannns 49
Nitellae
furcatae A. BR. ..cccoeveivirerenenne 54
heterophyllae A. BR. .....oeeeee. 108
muoronatae A, BR. ....... tereesnnens 66
NITELLOPIS HY .ivceiviveiniinnrnanens 112
obtusa (DEsv.) J. GROVES ......

12, 16, 26, 27, 30, 31, 68, 113, 116
sarcularis ZANEv. ... 9, 12, 14, 29,*114

stelliger HY .ioicceecinrinnioninnionies 113
Nuphar )

It veverrienneeneeeeenees eviees 104
Nymphaea ........ ceeerreeereenen . 124, 131

Y LT PP s 194

Obtusifolia T. F. ALLEN ............ 110

Odonata  .eervecrsiosiecenceicanioininee 40
Oedogonium ......cceereevensennnnns 30, 202

capillare  .....ccciiiiniienieninniin, . 31
Paragymnophyllae MIG. ...ccevvusreees 184
Phloeobasalia ZANEV. ....cecencenenenns 187
Phlocopodes A. BR. eecevencencrnceerenss 187

Phanerogamae ......cc..coceueeenne 29, 48

Page

Phragmites )
TCOMMUNIS  .ivviruvsiisiiesiininiesineine 194
Pleonarthrae v. LEONH, ......0vere... 66
Pluricellulatae J. GROVES ...... 19, 105
Potamogeton

€ripus .oiivierniiiniieennns . 29, 97, 194

Zramineus ......ceceereeriinnencene eres 180

pectinatus .......eeieeennene 29, 189, 194

ZAzii  ceeeriiniiiii e 180
Pseudobracteatae .............. weee 109, 112
Rhodophyta ............ sererseneactsenens 164
Rivularia -

AQUALICA  cieiserrerissiisssiirasanienes 64

AUra e, 207
Salvinia Chrtisacaiistsirinerssatisearens 131
SCIrpus .civiiieiririiiiieiiiiiiiiieen 58

lacustris  ..eevvevinienniinnnnnicesiennn, 194
Spirogyra ...ccceccvennvereninns 30, 58, 151

setiformis  ....coicoiiiiinninnns 140, 143
Stegomyia

fasciata  ..oieciicinnnes ererrsuserereens 39
Stenartreae GANTERER  .vveveveennens 121
Stenodactyles HY ...cvcevreerenenns 62, 66
Subhispida A. BR. ..cccvcecenieniennnns 183
Subinermis A. BR. ..ccociiiiinernnnneen 183
Tabanidae ...ccccovrrnrerisinninaienones 39
Thallophyta ....... reenranae 19, 24, 29
Theobaldia

annulata ...l Ceeeresessiranens 39
Tolypells A. BR. ..ccevvirvienecncncnnnns 109

TOLYPELLA A. BR. em. v. LEONH. ...
18, 22, 109
glomerata (DESV.) v. LEONH. ...
11, 22, 111
hispanica NorbsT. ... 12, 22, 26, 110
nidifica (Bruz.) v. LEONH.... 31, 176
“prolifera (WALLR.) v. LEONH. ...

12, 22, 26, 110

Tolypellopsis v. LEONH. .uvviveernennes 112
Tolypellopsis (v. LEONH.) Migc. ... 112
simplicissima FILARSZKY ...... 9, 129
stelligera (BAUER) MiG. ............ 113
Triplostichae A. BR. ...ccccevviiivnnee 186
Tylacanthae A. BR. ......... crernreinens 177
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Typha

angustifolia  ..............

Ulva

lactuea ....ocovveeeninnnan.

Utricularia

flexuosa  .c.ivvveeiiiireinens

Page Page
Vorticella ..ccovvvviiiviiinriiinniiennnnne. 135
Xyris
indica .ovireereniinnnn. vereneens cenens 08
P Ay 15 151



ERRATA.

Page 34, line 7 from top — for mush grass, read: musk grass.

»

»

60,

90,

99,
103,
126,
174,

206,
213,

214,

”»

23

19
9

2%
9,10,,

12,

16

5,
8 »

»

»

. »

»

»

”

— for 27630(K), read and insert: 23131(K) ;
Prov. of Ilocos Norte, Bangui, II—III
1917, Ramos, Bur. of Sei. 27630 (K).

— strike out: Chara Roxburghii.

,,bottom— for with, read: to.
top — for (Bz), read: (Bz, L).

— for (KuezriNg), read: (KUETZING).

— for always partly corticate, read: always
ceorticate.

— for C. foliosa, read: C. foliolosa.

— before (KoraALs?), insert: (J. H.%):
74 (104), 75 (60) ;. ’

— after (93), insert: 27630 (60).



