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Recent collections from hitherto unsurveyed areas in the Middle East and Africa
and extensive studies in India have revealed existence of a number of species of
Riccia and have extended the range of species formerly regarded as having a
restricted distribution. Unfortunately, most of the new species do not appear
to be tenable and a reinvestigation of these taxa is desirable. Recent studies in
India have revealed the composite (in sensu lato) nature of many species: R, hima-
layensis, R. billardier!, R, fluitans and R. cruciata; and rehabilitated R. gangetica
and R. crispatule. Results of comparisons of the new taxa with their near
relatives demand a comparative reinvestigation on the basis of dry/living
specimens, not merely a comparison of descriptions. The water-tight compart-
ments separating some of the taxa are also high-lighted in the key appended
here. A census of the Indian Réccias has been presented on the basis of the
extant literature.

The recent noteworthy studies on taxonomy of Riccia are those of
(a) Hattori (1944) on R. crysiallina, R. fluitans, R. glauca, R. huebeneriana,
R. japonicu, R. miyakeanu, R. sorocarpa, and R. nipponica (Hattori 1954)
from Japan; (b) Meijer (1951) on Riccia in Nederland: R. glaucu, B. ciliata,
R. sorocarpa, R. subbifurca, R. bifurca, R. beyrichiana, E. canaliculota, R.
Auitans, R. rhenane, R. huebeneriana, and R. crystallina; and (c) on those from
Malayasian region (1958): R. fluttans, R. hasskarliane, R. junghuhniona,
R. prominens, R. upplanaia, R. obtusa, R. sumatrana, R. gangetica, R. billar-
dieri, and R. treubiana; (d) Klingmueller (1957-59) on fluituns complex;
and (¢) Jones (1957) on African Riccias: R. membranacea, E. fluitans,
R. moenkemeyeri, R. rautanerii, R. irichocarpa, R. nigrosquamata, R. berriet,
R. migerica, R. lanceolate, R. redicosa, R. rhodesiae, R. albomarginata, R. papil-
lispora, R. runmssorensis, R. congoana, R. limbata and R. angolensis. Arnell
(1952) described R. rhodesiae and R. lumellosa (1956) from South-West and
East Africa, respectively. In 1957, he described R. palaestina from Palestine
and R. terracianoi from Abyssinia: R. albolimbata, R. albomarginata, R. albo-
squamata, R. canescens, R. crystallina, R. okahandjana, R. personti, R. plana,
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R. angolensis, R. runssorensis, R. stricta, R. volkii from South-West Africa.
and R. montagnensis from South Africa. In 1960, he reported R. huebeneriuna
from Abyssinia and (1961) R. sorocarpa var. heegii from Cape Verde Islands:
and R. crozalsie, R glawca, R. sorocarpe and R. plana from Canary Iglands.

Abeywickrama (1%9) listed R. crispatula and R. billurdieri from Ceylon;

and Khan (1955, 1957) described R. personii, R. arnelli and K. benghalensis
from Kast Pakistan; and reported R. discolor. R. fluituns, R. frostii, R. erys-
fulling, and R. melanospora.

Pande and Udar (19574, 6, 1958) and Udar (1956, 19574, &) have contri-
buted a number of papers towards better understanding of Riceia in India.
notably on the till then less known R. billurdieri, B. crispatula. R. warnstorfii.
R. huebeneriana, R. hirta, and R. plana; and described ax new E. altenialy
R. tuberculata, R. aravalliensis and K. pandei. Udar (1957) and Pande and
Udar (1959) also discussed synonyms of a few Indian species: ‘B. himu-
layensis’, R. discolor, R. gangetice and R. Billardieri. Kachroo (1954-55.
1959) described a few species, including R. kashyapii and B. pimodii. Bapna
(1961-62) described R. jodhpurensis and R. abuensis from Rajasthan. and
discussed validity of R. wediu.

Riccia 18 INnia (AND- PAKISTAN)

Ruceria is vepresented in Iudia by ca. 31 species and is distributed praot-
cully throughout the country from Ladakh to Cape Comorin and Peshawar
to Dibrugarh and Manipur. Distribution in various zones of the Indian

subcontinent is giveu below :

CeNeraL ENDra A

NW. Himarayas Easrigy HiMatayas ASSANM
iNpodanarric Poax

R. wravallzenses B Gibletrdierd 1. cdterertsion 1. breg i
1. billurdeers B, celiota 2. beyrichina B avaalliens
R. erueiato R, erystaliing 1. billegrdiery R bitlardierd -
R. crystalbina R. colt. I erystallino R crystalliven
. discolor K. fAuitns 1. diseolor 12, coirtasis
R flustares R. frostii 120 fleeddoms B divtyospora
. frostis R. gungelicu 1. frostic 2. discolor
R. gangetica B. huebeneriun . gangetica B fluitans
R. larta R, sorocaryu R glwea R, frostid
R. snelanospora . squminato 2. lavebencrivrg R. gangeiion
R. pandei R. baslyayic R. lhucheneriona
K. pathankotersis 2. Jodleparensis
R. sorocarpa R, welanospora

K. plana

R. tuberculutn
Total, 13 species Total, 10 species Total, 11 species Total, 13 speciss

7



246 P. KACHROO & K. R. BAPNA

Soura Inpra CoMMON TO ALL
R. billardier: R. billurdieri
R, crozalsit R. discolor
R. cruciate R, fluitans
R. fluitans R, frostii
R. frostii R. gungetica

R. gangetico

R, huebenerianu
R. melanos pore
R, plana

R. trberculata
R. warnstorfii

Total, 11 species Total, 5 spacies

BEleven species are common with Europe, nine with America, five with
Japan and three with the Malaysian region, as shown below. It may be
remembered here that vast areas in south-east Asia still remain unexplored
and the picture may become different as more areas are explored botanically.

EUROPE AMERICA Jarpan MALAYSIAN REGION
beyrichiwr heyrichicn crystalling i fludtans
calicopor crystulling Hditans gangetica
crozalsii curtesit glauea ballopdierd
crystallvna dictyosjora hauebeneriana

Suitans Sluitans SOrocar i
Jrostit Jfrostii

ylawen qlaven

huebenerianit harte

SOTOCAr e SOTOCOT it

warnstorfii

cilinto.

The recently described species~—Udar (1957) gave a remarkable dissection
of R. himalayensis sensu Kashyap (1932). He stated that the original descrip-
tion of the dicecious B. himalayensis refers to R. discolor L. et L. and that
Kashyap’s monoecious R. himaloyensis closely resembles R. billardieri Mont.
et N. Further, Udar accepted as valid R. gangeticu Ahmad in contrast to Chopra
(1943) who merged this species with ‘R. himalayensis’. We agree with Udar.
Pande and Udar (1957) also recognized as valid R. crispatula Mitten which
Abeywickrama (1945) thought doubtfully distinct from R. billardiersi. They
stated, ‘spores of the type of R. crispatula do not answer*to R. billardieri’.
These are dark brown, tetrahedral, 65-90 reticulate with 3-5 large reticulations
across the inner face, corners of areoles extended into a thin hyaline border.

Pande and Udar’s (1957) monoecious R. aravalliensis, with compact
thalli and narrow air spaces, has a characteristic spore with just 3-5 areoles
across its outer face. It differs from the monoecious members of Stephani’s
Riccia-Inermis (section vii) in a number of features; from R. radiana, R.
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ucuminate, K. austiniv, R. corcovadensis, B. junghuhniana and R. commutatu,
it differs in having smaller thalli, winged spores and few areoles on the outer
face. In fact, this species has the largest sized spores and the smallest number
of areoles among the winged-spored species of the group, as shown below:

Size Areoles
() (No.)
negrella .. 59 8-10
SOTOCAT i .. 76 7-10
manutisstne .. 76 7-8
Yifurca .. 68 6-8
aravalliensits .. 95 3-5

K. aravalliensis resembles R. bistriata and R. tenelly only in having the
spore winged, but in both these species the size of spore is much larger and
there are more areoles. The vegetative features are also distinet.

Bapna (1962) discussed the validity of E. media which Klingmueller
(1958) considered as intermediate between R. fluitans and R. rhenuna. The
main characters taken into account to segregate R. medin from R. fluitans
and R. rhenana were width of thallus between successive dichotomies, size
of air chambers, cell size, bifurcation angle, and rate of growth. Klingmueller’s
account clearly showed that L. media not only differs from R. rhenana iu
chromosome number (8) but in other aspects too. However, the similarities
hetween . medio and R. fluttans ave so great that the two seem doubtiully
distinet.  The differences in size of air chambers, epidermal cells, marginal
cells, and cells of ventral scales, as given by Klingmueller hetween R. fluituns
and R. media, are negligible and of little importance. They are subject to
variation in the same species and even in the same individual. Further,
the differences regarding the width of the thalli between dichotomies and the
bifurcation angle ave insufficient to warrant a segregation of the two forms as
distinet species.

Klingmueller did not take into consideration the chromosome number
which is the same in R. fluitans and R. media (8); he considered that the
agreement in chroinosome numbers in R. fluitans and R. media could not be
decisive as all the Ricciaceae previously investigated also have ouly eight
chromosomes, R. media resembles R. fluitans in its habit, sterility, obtuse
apex, width-thickness ratio, and chromosome number. Taking all these facts
into consideration, it seems doubtful that R. media can be considered distinct
from R. flustans.

Kachroo’s (1954) monoecious R. kashyapii approaches R. sullivaniii
Aust. but spores are quite different. The latter are, however, cloger to R.
huebeneriana Lindenb. but have smaller areoles. A comparison of the type
(not description) of this species with that of R. huebeneriana seems desirable.
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The monoecious B. pimodit (Kachroo 1959) resembles R. nigrosquumalu
Jones in a number of features, namely (a) large, imbricate scales reaching or
slightly exceeding the margin of thallus; (b) assimilatory tissue of Euriccia-type;
(¢) spores—the areoles raised up into papillate projections. However, R.
prmodii has: (a) large thalli; (b) apical tubers; (¢) the apex of lobes nearly
flat to obtuse; and (d) the spore weakly to insensibly winged, with areoles
having projections 6-9 u tall and more prominent. Jones (1957, f. 5 h, i)
does not show the capsules dehiscing dorsally nor does he make a mention of
it in the text while this is the rale in R. pimodii.

In having large imbricate scales reaching the margin of thallus, the
areole angles vaised up into projections. E. pimodic approaches R. rhodesiae
Arell. However, the sharply grooved thallus. smaller spores, larger areoles
and much variation in thickness of wings of spores and thallus and the total
abgeuce of apical tubers separates the two species. K. benghalensis Khan
(Khan 1957) differs from R. pimodii in having very wide thalli which are
5-6 « as broad as high, semilunar seales hardly extending beyond the marging
of thallus. capsules not dehiscing dorsally (?). larger spores with wider areoles
and total absence of tubers.

R. pimodii vesembles R. bulbifera Steph. and R. billurdieri Mont. et N,
in the presence of tubers, but differs from the latter in having brown spores
(comparatively smaller) with 12-15 areoles across the outer face, capsule
dehiscing dorsally and sporogonia formation rare. R. bilbifera (Kachroo
1954h) differs from the present species in haviung smaller scales (which are
lanceolate), the capsule dehiscing ventrally, larger and darker spores with
.hroad reticulation.

R. pimodii also shares a few features with R. fuberculota Pande et Udar
(1958), namely («) air spaces narrow; (b) large imbricate scales; and. (¢) cap-
sules uniseriate and bulging dorsally. However, the differences are too well
marked and further comparisons are unwarranted.

R. tuberculate Pande et Udar (1958) wus described from South India.  They
stated ‘the characteristic band of thickening found on the walls of the green
cells represents a feature noted earlier only in R. bistriute’. They believe
these thickenings to be different from those of the latter species which also
differs from it in sexuality and other features. We have owr doubts about
these ‘tuberculate ’ thickenings. Their Fig. 20 is not convincing so far as the
tuberculate thickenings are concerned.

Udar’s (1959) R. pandei ‘approaches R. junghuhniona N. et Lindenb.
which also has the intermediate nature of thallus. But in this species thalli
are narrower and larger . . . the spores up to only 68 p and the reticulation,
though nearly same in number, are much smaller in size’. It may be noted
here that Juel (1910) has also shown that R. bischofii Hueben., an Old World
species, has narrow chambers in the median portion of the thallus and broad
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chambers towards the margin; and that similar is the case in R. gougetiana
var. armatissima Lev, (Gaisberg 1921), a Mediterranean form.

A comparison (of descriptions) of R. pandei and R. junghuhniana (Meijer
1958) shows close affinity between the two. The spores in the latter are
C60-90 u in diameter, narrowly winged, outer face with rounded areoles. about
10 per diameter—rather distinet triradiate marking ...". The spores of R.
pundei also show about 10 areoles on the outer face (Udar 1959, Text-fig. 9).

R. pandei is also awfully close to R. arvensis (Udar 1959. Table 1. Nos.
18. 19) as shown below. Both are monoecious:

) R. arvesisis R. pundei
Thallus size ..~ .. up fo 6 mm long up 1o 8 mm fony
2 mm broad

Spore :

wolour . R tdarky brown thight) brown

sime () . .. 70-90 7090

reticulations (Nooy L. up Lo 8 6 =

size of reticulation iu) -8 up to 13
Wing .. . present prosent

Pande and Udar (1959) desevibed R. aftenuate Pande with air spaces of
Riceiella-type. thallus 10-15 times broader than high, with chavacteristic.
greatly atvenuated wings. spores 80 p in diameter. with 5-7 reticulations and
a crenate wing. 1t differs from R. membranacea in having no truncate spines
on the outer face of spores, and 5-7 reticulations: from R. ochrospora. R.
paraguayensis and R. spruceana in size of the thallus, spore size and its structure.
R. woenkemyeri approaches R. atlenuala in thallus structure and spore size.
However, the two species differ in number of spore reticulations and wing
margin.

R. aftenuaia is allied to R. compacta and R. cupulifera (Pande et Udar
1959, Table I) as thev show many features in common. namely («) Ricciella-
type thallns, (b) spore size. (¢) number of reticulations and their size. anud
(d) crenate wing:

B. attennats R, competes RO plifer

Thallus size . 6 mm long 10 mym long S mm lony
Spore :

colour .. .. brown dark brown browt

diameter (u) .. 685-85 80 70

reticulations (No.) 57 6-8 58

size (p) .. .. 9-13 12 Lo
Wing .. .. crenute cremate crenate

Thus, R. attenuata appears to be very close to R. compacta and may hardly
be distinet from the latter. The difference in size of thallus and spore colour
might be due to ecological factors.



250 P. KACHROO & XK. R. BAPNA

Bapna (1962) added a new species, R. abuensis, to the ‘flustans group’
(Lorbeer 1934; Muller 1940, 1941), which has been considered to be a
composite of four species: R. fluitans, R. rhenana, R. canaliculata and
R. duplex. R. abuensis differs from R. fluitans and R. rhenana in being
fertile and in certain-morphological characters. It shares a few characters
with R. canaliculate Hoffm.: (@) monoecious thallus, (b) thallus not areolate,
and (¢) branches grooved at the apex. But, differences in habit, thallus
size and structure, branching, apex width-thickness ratio and spore structure
are too well marked to segregate the two species.

R. duplex approaclhes nore towards R. abuensis in size of thallus, sex and
non-areolate nature. However, the latter differs from the former in having
emarginate apex; absence of scales and tuberculated rhizoids, air chambers
in several rows with little ventral tissue (oue to two layered in centre), size
of epidermal cells, spore size and its structure. According to Bapna. the
ensemble of characters clearly suggest that this new form is distinet from
other species of the ‘ fluitans group’.

R. jodhpurensis Bapna (1961) resembles R. cruciata in having vellowish
green, spongy, delicate thallus (3-4 to 5 times as broad as thick) and large
air spaces. But it differs from the latter in habit, absence of cruciform rosettes,
absence of scales and tuberculated rhizoids, spore size and its reticulations.
It differs from R. crystallina in having different habit and growing season,
thin thallus, absence of scales, larger spores with marked dark brown thick
ridges in the centre. R. palaesting approaches R. jodhpurensis in certain vege-
tative characters. The two species are, however, very different in size and
spore sculpture.

R. arnelli, as pointed out by Khan (1957), differs from .R. personid
mainly in having two types of tetrads (tetrahedral and rhomboidal) wheveas
Khan (1957) also mentioned the presence of two types of tetrads in R.
personit, ‘though tetrahedral, a few ounly (1-2)’. However, these species
are identical in sex, morphological features, and having spore tetrads perma-
nently united. Thus, the two may not be separate. R. curtisii resembles
R. arnelli and R. personit in nearly all morphological features and spores
being united permanently (Kachroo and Bapna, unpublished). The differences
between these forms are not very striking, except perhaps in sex (K. curtisic
is monoecious).

Kzy 10 tHE INDIAN Rrceras

1. Spores held permanently in diads or tetrads.................. 2
1. Spores never in diadsftetrads, single.................. ... 3
2. Tetrads of two types: tetrahedral and rhomboidal, former 66 u
and later 69 X 56 u, spores brown, visible in one plane; dioecious R. arnelli
2, Tetrads of one type:
(a) isobilateral tetrads, large, spores visible in one plane, 83-93 u,
golden brown; dioecious................. .. .00 R. personii
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(b) tetrahedral tetrads smell, 60 p. not visible in one plane,

TNONOOCIOWE &+ & v e ettt vt et e een e et e i en e R, curtisis
3. Plants floating or submerged oronmud. ..................... 4
3. Plants terrestrial, not floating. ... ........ .. ... ... ... ... ... 6
4. Thalli narrow, up to 1 mm, ribbon-like scales absent........... )
4. Thalli 2-3 mm wide, butterfly or heart-shaped, scales large;
sterile/fertile, antheridia aggregated in a median row........ .. Ricctocarpus netans
5. Plants sterile, 3—6 times as broad as high..................... R. fluitans
5. Fertile, lobes linear, apex, emarginate 2-5-3-5 times as wide as
high, spores 51-68 p, 6-7 reticulations....................... R. abuense
6. Assimilatory eaviiies in longitudinal rows, narrow............. 7
6. Assimilatory cavities in 2-4 layers, broad.......... ... ... .. 28
7. Thallusmargin ciliate. ... ........ ... ... .. ... . S
7. Thallus margin non-ciliate. .............. ... ... ............ 15
8. Spores 80-110 g or more in diameter. .. ........... ... ... . 9
8. Spores 50-80 pin diameter. .......... . ... .. 12
9. Plants bluish green, spores opaque at maturity................ 10
9. Plants dark green, spores brown or dark brown at inatwity. ... .. 11
10. Lobes oblong, scales large, cilia small spores 100-150 u with 8-1¢
reticulations. .. ... ... e R. melanosyor

i1, Thalli once or twice furcate, lobes oblong, apex, truiicate spo-
rangia nomerous in several rows. spores dark brown, margin
broadly crenulate 6-8 reticulations. Wing 6-8 pwide.........
11, Thalli 1-many lobed, apex tuberous; spore light hrown, 6-8 veti-

=

. pothondoternsis

culations, margin entire, 6-12in. wide. ... ......... ... ... .. R. harta
12. Thallus 0-1 lobed, blaish greenn. . .......... ... ... ... ... ... 13
12, Thallus 0-many lobed, greyish or yellowish green.............. 14

13. Lobes lanceolate, thallus twice as broad as high, scales hyaline’

purple; spores black or dark brown, 60-80 , 8-10 reticulations I. «rezalsii
14. Thallus yellowish green, apex rounded, scales violet, thallus twice

as broad as high, cilia 0-4 mm long; spores black. 50-70 yx, 7-%

POHICUIBEIONS . o v vt B, wrarnstorfii
14, Plants greyish green, apex obtuse or subemarginate. scales
purple, thallus 2-3 times as broad as high, cilia 600 p, long
curved; spores 80 p. . ... e R. cilicin
15, DHOBCIOUS o ot e vttt e e e s 16
15, MONOBCIOUS ..\ vt v it e ettt oo e e LT
16. Spores 90-120 p, 7-10 reticulations, unwinged, triradiate mark
ACONSPICHOUS .« 4 o v e et e e e et e e a e n et e e e R. discolor
17, Sporesnot winged . .. ... ... e 18
17, Spores WInged. . . ...t e 21
18, Apical tubers present, spores-—areole cormers drawn out into
prominent Projections. . .. ..... ..ol s 19
18. Apical tubers absent. ... ... ... . 20
19. Spores reddish brown, 90-135 pu, 5-7 reticulations. . ............ R. billardieri
19. Spores brown, 93-105 u, 12-15 veticulations. . ... .............. R. piinodii
20. Thallus with prominent dorsal median sulcus; spores black or
opaque at maturity, 110-134 p, 8-186 reticulations............ R. gangetica
20. Spores brown, 110 g, up to 10 reticulations. .. ..........ocvun R. dictyospora
21. Thallus Not SPONEY.. . .o ot v i i 22
21, Thallus spongy, usually forming cruciate rosettes.............. 27
22, Epidermis one layered, spores dark BrOWN . . .o oeeee e ons 23
22, Epidermis two layered, spores black ................ ...t 26

23. Thallus 0-1 (2) lobed, bluish green........... .. ....ccoieeenos 24
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23. Thallus 2-3 or more lobed, glaucous green . . .................. 25
24. Scales large, deep purple, extending beyond margins; spores

irregularly reticulate on outer face, wing crenulate, 6.6 p wide ..  R. twberculata
24, Scales violet, not extending beyond the margin; spores with 3-6

reticulations, wing indulate, 7-10 p wide . .. ... oo oL RB. wravalliensis
25. Thallus 4-5 times as broad as thick; spores 60-75X48-69 u, up

vo 100 g, 6-7 reticulations, wing serrate . .. ... ... ... R. glaca
25. Thallus 3 times as broad as thick; scales hyaline/violet, spores

90-130 p with 7-10 reticulations, wing crenate............... R. beyrichiana
26. Thallus sulcate, suleus narrow, nupper epidermal layer mamillate,

lower layer thick-walled, spores 76 y, 7-10 reticulations . ... ... R sorocarpa
27. Air spaces compact and narrow in the middle and wide at peri-

phery, spores 70-90 y, 68 reticulations, wing erenulate ... ... .. R. pandes
28, MONOECIONS . . . oo it 29
2B, THOCCIONS o ottt e 36
29, Plants usually cruciate or in rosettes, 1-2 lobed . .. .. . 30
249, Plants 2-many lobed ... .. .o L 33
30, Thallus 3-5 times as broad as high ... ... ... . ... ... .. .. 3
30. Thalli 10~15 times as wide as high, wings greatly attenuated,

spores light brown, 65-85 p, 5-7 reticulations. ... .. ... .. .. B attenwain
31. Thallus spongy, lobes linear obovate. . ....................... 32
41, ‘Thallus thin, cruciform, lobes obovate oblong, spores 5865 u, 4-5

reficulations. ... ... L R. cracinia
32. Spores 60-100 p, 3-4 incomplete reticulations, scales rudimentary  R. crystulline
32, Spores brown, 70--150 u, 6—8 reticulations, séales absent........ R jothpureresis
33. Sporessmall, ... o 34
33. Sporeslarge ........ e 35

34. Spores brown, 47X 51 u, wing 3-6 u crested; areoles: 9X 6 p or
10X 13 g on outer fave, corners often elevated into papillae,

areoles smaller on inner face with thickened corners.......... R. kashyapri
34. Spores 50-65 u, 6-8 reticulations, large areoles. ......... .. .. .. R, huebencriana
356, Spores 80-100 g, 6-10 reticulations ... ... ... ... .. R oplana
36, Usaally male plants pink and smaller than female, sporves 40-65 u,

rregularly reticulate . oo o oo . frostii

(UENSUS OF THE INDIAN SPRECIES
Riccia (Micheli) Linn.
Micheli, Novr. Plani. Gen., 106, 1729; Linne, Spec. Pland, 1138, 1753,

R. abuensis Bapna, 7'rans. Brit. bryol. Soc., f. 1-13, 1962,
India (Mt. Abu).
R. aravalliensis Pande and Udar, .7. Indian bot, Soc., 36, 248, 1957.
India (Mt. Abu, Gumkhal—Garhwal).
R. attenvata Pande, in Pande and Udar, Proc. nat, Inst. Sci. Indin, 25 B, 92, f. 1-6, 1059,
India (Kamakhya Hills—Gauhati, Assam); Ceylon.
R. beyrichiana Hampe, in Lehm., Pugill,, 7, 1, 1838; Pande and Udar, Proc. nat. Inst, Sei,
India, 25 B, 97, f. 7-12, 1959,
R. lecuriana Aust., Proc. Acad. Nat, Sci, Phil., 232, 1869,
R. glaucescens Carr. in Carr. et Pears, Hep, Brit, Exs., No. 66, 1878,
India (Bungalow of Mr. Musta(i, Assam); N. America; Europe.
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R. billardieri Mont. et N.. Syn. Hep., 602, 1846; Udar, Curr, Sci, 26, 20, f. 6-8, 1957;
Pande and Udar, J. Indian bot. Soc., 36, 570, f. 17-27, 1957; Proc. nat. Inst. Sei.
India, 24 B, 85, 1958.

R. himalayensis Steph. (sensu Kashyap, Liver«. suppl., 1, %, 1932, and Srinivasan,
. Madras Unic., 12, 59, 1940}, in Udar loc. cit.

R. bulbifera Steph., Spec, hepui,, 1, 24, Y900; Kachiroo. .J, Urir. Guuhati. 5, 182, 1
7 A, B, 1954.

R. benghalensis Khan, Bryol., 60, 28, f. 6-9, 1957,

India (Assam, Bengal. Madhyva Pradesh. Mysore, U.P.. Maharashtea, Rajasthan, B.H.. ST,
W.H.); Ceylon; Pakistan; Java; Japan.

R. ciliata Hoffman, Pewutsch, Fl., 2, 95, 1795; Steplani, Spee, hepret, ¥, 11, 1800 Maeciear,
15, f. 1-3, 1926,

Tndia (Sikkim, Spiti, Bengal) ; Europe,

R. crozalsii Levier, Revwe Bryol., 73, 1902; K. Mull. Rabli., Keypt, P10 Leb 1, 1649, 1907,
Vidar, Curr, Sei., 26, 287, £, 1-5, 1957,

“R. cruciata Kashyap, J. Bowboy wal. Hist. Soc., 24, 349, 18060 Lirerw 1, 950 plo 210} 5
19249 Kachroo, J, Unée, Goaaliatd, 6, 117, 10 1-0, 34, 19505,

India (Amritsar, Travancore, Pathankot, Beas); W. Pakistan.

R. crystallina Linn., Sy PlL, 1139, 1753; Macvicar, 26, f. 1-3, 1926; Chopra. . Tadijan boi.
Soe., 22, 288, 1943; Udar, Curr. Sei., 26, 22, 1957,

R. robuste Kashyap, J. Bombay nat. Hist, Soc., 24, 348, 1916, Lirere, 1, 94, pi. 20,
10-12, 1929; Paunde, .J. Indsan bol. Soc., 12, 110, f. 1-27, 1933,

Indin (W.H., Rajasthan, Bengal, U.P.. M.D., E.H., Sikkim); Nepal; BEast and Wesi
Takistan; SW. Africa; Britain; N, Amevica; Europe.

R. curtisii James, ms. in Stephani, Sp. kepat., 1, 869, 1900; in Duathie and Gavside, Trons,
roy. Soc. S. Afr., 24, 93, 1936; Udar. Proc. Indian Sei. Congr., 3, 10. 1950,
Thallocarpus curtisis Lindb., deta Soc. Sci, fein, 10, 541, 1904,

(ryptocarpus curtisii Austin, Proe. Phil., 231, 1869.

Tudia (Varanasi); Africa; N, America,

R. dictyospora Howe, Udar, Proc. Indian Sci. Congr., 3, 40, 1950.

R meallisteri Howe, McGregor, {nie. Kunsax Sei. Bull,, 37 (3). 105, 1955,

India (Varanasi); Africa; N. America.

R, discolor L. et L., Pugill., 4, 1, 1832; Udar, Curr. Sei., 26, 20, £ 1-4. ¥0. L, 1957 Punde
and Udar, J. Indian bot. Soc., 36, 567, £, 1-16, 1957,

R. limelayensis Steph. (sensu Kashyap, Liverw., 1, 93, pl. 20, 3-9. 1929), Udar
op. cit.

R. intermediu Jones, Trans. Brit. bryol. Soc,, 3, 208, {. 3 a-c, 1957; Pande and Udar,
Proc. nat. Inst. Sci, India, 24 13, 83, 1958,

. gollani Levier, Stephani, Spec. hepat., 6, 2, 1924; Pande and Udar, 7. Lndien hot,
Soc., 36, 567, 1957.

India (Assam, Bengal, M.P., Rajasthan. S.I., EH., W.H.): Cevlon; Nepal; Pakistan:
Nigeria; Uganda; Congo; Burma.

R. fluitans Linn., Sp. P/, 1139; 1753; Kashvap. Livers., 1, 96, pl. 12, 10-13, 1929; Miidler,
Aufl,, 6 Bd. 1 Abt., 204, f. 134. 1907.

R. canaliculata Hoffman, Deutschl Fl., 2, 96, 1795.

R. canaliculato Hoff. var. fluitens Chifner, Oesterr Bot. <eitschr, 49, 387, 1399
Ricciella fluitans Al. Braun in All. Bot. Zeit., 2, 575, 1821,

Fysonia tenera Kashyap, Liver., 1, 97, 1929 (note).

Tndia (W.H.. S.I., Sikkim. Maharashtra. Madras, U.P., M.P.. Rajasthan); Nepal; China;
Japan, Liuku; Taiwan; Korea; Siberia; Java; Borneo; New Zealand; S. America; N. America:
Turope; Africa; W. Indies; Britain; E. Pakistan.

R. frostii Austin, T'orrey Buil., 6, 17, 1875, Rlack, Ann. Bot., 27, 511, 1913.

R. watsoni Austin, Torrey Bedl., 6, 17, 18705.
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R. sanguinea Kashyap, .J. Bombay nat. Hist. Soc., 24, 349, 1916; Liverw., 1, 96, pl.
21, 6-9, 1929; Pande, J. Indian bot. Soc., 4, 117, pl. 1, 1-8, pl. 2, 4-13, 56-57,
1924; Chopra, J. Indian bot. Soc., 22, 238, 1943; Udar, Curr. Sci., 26, 22, 1957.

R. microspora Steph., Sp. hepat., 1, 43, 1900; Pande and Udar, J. Indian bot. Soc., 36,
571, f. 53, 54, pl. 21, 6, 1957.

India (Kashmir, W.H., E.H., U P., Bihar, Bengal, Assam, Rajasthan, M.P., Manipur, Maha-
rashtra, 8.I., Sikkim); Kast and West Pakistan; 8. America; N. America; Africa; Turkey;
Europe.

R. gangetica Ahmad, Cwrr. Sei., 11, 433, 1942; Pande and Udar, .J. Indiun bot, Soc., 36, 573, f.
33-44, 1957. ’

Tndia (U.P.,, Rajasthan, WH., EH., M.P.. 5.1, Assam); Java.

R. glauca Linn., Sp. PL., 1139, 1753; Miiller, 183. f. 97, 123, 1907; Hattori, Nat. Nei. Mus. Tokyo,
14, 142, . 1 ¢-k, 2, 1943; Kachroo, .J. Univ. Gauchati, 5, 131, £, 6 A-D, 1954,

R.ajor Roth., KL Germ., 33, 432, 1903 (excl. syn.).
R. wenosr Roth., op. cit., 433.
. ruppinensis Warnstorf, Krypt. Fl. d. Pror. Braudenburg, 1, 71, 1903,

Todia (Ganhati); N. America; Canary Islands; Europe; Britain; Japan,

R. hirta (Aust.) Underw., Bot Gu-., 19, 274, 1896; Steph.’s, Spee, hepat., 1, 9, 1900; Udar, /.
Indian bot. Soc., 38, 153, f. 12-21, 1959; MCGmgm‘: Unir. Kansas Sei. Bull., 37,
112, 1955.

E. orientalis Ahmad, Cwrr. Sci,, 11, 434, 1942.

R. arvensis var. hirta Austin, Act. Phil., 232, 1869,
R. tenella Jacob, Bryologist, 52, 167, 1949.

R. eldeeniae Jacob, op. cit.

[ndia (Pauri—Garhwal, on way to Woodstock School, Mussoorie, Gumkhal); N. America.

R. huebeneriana Lindb., Mongr. der Riccien, 504, 1836; Midler, 203, f. 135, 1907; Macvicar,
27, f. 1-3, 1926; Hattori, Nat. Sei. Mus, Tokyo, 14, £ 1 ¢, 2, 1943; Udar, Curr. Sei.,
25, 232, f. 7-10, 1956.
. huebeneriana Lindb. var, psewdo-frostsi Schiffn., Oest. Bot Zeit., 2, 1905.
R. pseudo-frostic Schiffn., Qest. Bot, Zeit., 1907; Miller, in Rabh., Krypt. FIL., 1,
207, 1907.

Tndia (Badampton, Darjeeling, (iauhati, Kulsi, Mangalore, Mandla- -M.P.); Burope ; Tapan;
Africa; N. America.

R. jodhpurensis Bapna, Bot. Nat., 114, 181, f. 1-9, 1961.

R. kashyapii Kachroo, Sci. and Cult., 20, 98, f. 5, 6, 1954. Pande and Udar (Proc. nut. Insi.
Sci. India, 25 B, 99, 1959) consider it as a synonym of R. huebeneriana. This requires
further study.

India (Gauhati).

R. melanospora Kashyap, Liverw., 1, 94, pl. 19, 6.7, 1929; Pande and Udar, Proc. nat. Inst.
Sei. Indin, 24 B, 80, f. 1-16, 1958.

India (Ootacamund, Hoshiarpur, Lucknow, Kashmir, Mt. Abu, Jodhpur, Bhopal) ; Pakistan.
R. pandei Udar, .J. Tndiun bot. Soc., 38, 149, f. 1-11, 1959,

India (Kandolia, Pauri-—Garhwal).

R. pathankotensis Kashyap, .J. Bombay nut. Hist. Soc., 24, 349, 1916; Liverw., 1, 92, pl. 20,
1-4, 1929; Udar. J. Indian bot. Soc., 38, 155, f. 22-33, 1959.

India {Almora. Kulu, Manali, Pathankot, Pauri—Garhwal); W. Pakistan (Lahore).

R. pimodii Kachroo, .7. Indian bot. Soc., 38, 216, f. 16-25, 1959.

India (Burdwan).

R. plana Taylor, J. Bot., 414, 1846; Stephani, Sp. hepat., 1, 43, 1900; Pande and Udar, Proc. nat.
Inst. Sei. India, 24 B, 87, f. 28-38, 1958.

R. mangalorica Ahmad, Curr. Sci., 11, 433, 1942; Udar, 7b4d., 26, 22, 1957.

India (Bhopal, Mangalore, Mt. Abu); Canary Islands; Africa; Australia.
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R. sorocarpa Bischoff, in dct. 4dcad. Nat. Cur,, 17, 1053, pl. 71, 11, 1835; Miiller, 196, f. 1907 ;
Macvicar, 23, f. 1-5, 1926; Hattori, Bull. T'okyo Sci. Mus., 11, 181, f. 106 a-d, 1944;
Udar, Curr, Sci., 25, 232, f. 1-6, 1956.
R. sintma Linn., Sp. Pl, 1139, 1753; Lindenberg, Monogr. d. Riccien, 427, pl. 20,
1836 (pp).
R. raddinna Jack et Levier Ms., Stephani, Spee. hepat., 1, 28, 1898,
India (Phaloot—Darjeeling, Ratnithal---W.H.); Burope;. Japan; Britain, N. America:
Canary Islands; Cape Verde Islands.
R. tuberculata Pande and Udar, Proc. nat. Inst. Sci. India, 24 B, 83, f. 17-27, 1958,
India (Bhopal, Mt. Abu, Runnymede—S.1.).
R. warnstorfii Limpr. m.s. in Warnstf., Verh. Bot. Ver. Julrg., 27, 85, 1885: Udar, (wrr. Sei.,
26, 287, f. 6-11, 1957; Stephani, Spec. hepat,, 1, 10, 1898; Miiller, Rabh., Krypr. Fi.
Leb., 1, 189, 1907,
India (Ootacamund); Europe.
R. squamata Nees, in Mart., FI. Iwas,, 1, 301 ; Chopra. J. Ludéan bot. Soc,, 22 238, 1943 ; Stephani,
Spec. keput., 1, 38, 1900,
India (Sikkim).
*R. crispatula Mitt., -/, Linn. Soc., 5, 127, 1861; Stephani, Spee. Lepert o 1, 25, 1900: Tande
and Udar, .J. Indian bot. Soc., 36, 573, f. 28-32, 49--52, pl. 21, 2-4, 1957
Ceylon.
R, arnelli Khan, Bryol., 60, 28, f. 1--5, 1957.
East Pakistan (Dacea).
R. personii Khan, Srensk. bot. Tidskr.. 49, 438, £. 1 a-¢, 2, 1955,
Ilast. Pakistan (Dacca); SW. Africa,
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