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The altitudinal distribution and ecological groupings of 30 species of Sela-
ginella in different forest types in Eastern India together with ‘Key’ for the
identification have been given. Of these, systematic accounts of 12 inter-
esting species are furnished with dissections of vegetative and reproductive
parts. Selaginelle minutifolia Spring, S. pubescens (Wall. ex Hook. et Grev.)
Spring, §. wallichii (Hook. et Grev.) Spring are reported as new records for
India; 8. miniatospora (Dalz.) Bak., S. radicate (Hook. et Grev.) Spring,
S. wightic Hieron., 8. intermedia (Bl.) Spring for Eastern India; S. kurzis
Baker for Madhya Pradesh and Uttar Pradesh and finally, S. ciliaris (Retz.)
Spring for Madhya Pradesh only. 8. willdenovii (Desv.) Bak. is a new
record for the mainland of India.

Alston (1945) enumerated with ‘Key’ 58 sp. of Selaginells, of which
45 sp. were reported from India. He, however, pointed out that more species
remain to be discovered, especially in Burma and in the Himalayas. Re-
cently, Panigrahi and Chowdhury (1962), Thakur (1962), Mehra and Bir
(1964), and Reed (1965-66) have reported the occurrence of a few additional
. species from India.

With a view to bringing out an ILLUSTRATED account on Indian
Selaginella, thorough study of a large number of species of Selaginella occurring
in India has been made. Since none of the Indian floras including Beddome’s
(1883, 1892) but excluding Prain (1903), and Haines (1924), furnishes description
and/or illustration of Selaginella species of India, this paper presents a ‘Key’
for 30 sp. studied; of these, 12 interesting species are described in the paper
with citation of nomenclatural literature quoting basionyms, synonyms and
type specimens;* notes on their habitats, dissections and diagrams of

* The abbreviations, cited after the type specimens, not seen by us but on the authority of
Alston (1945) and Reed (1965-66), stand for the following herbaria:

BD .. Botanical Museum, Berlin-Dahlem.

BM .. British Museum (Natural History), London.

E .. Royal Botanic Garden, Edinburgh.

H .. Universitetes Botaniske Museum, Copenhagen.
K .. Royal Botanic Gardens, Kew.

May .. Herbarium of Forest Dept., Maymyo, Burma.
P .. Museum d'Histoire Naturelle, Paris.
W .. United States National Herbarium, Washington.
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vegetative and reproductive parts of the 12 sp. and silhouettes of herbarium
specimens of the six species (which are reported as new records for India/
Eastern India) are also given for facilitating identification by Indian workers ;
for the remaining 18 sp. reference is invited to Panigrahi and Dixit 1966, 1967.

An analysis of the altitudinal distribution of 30 species occurring in
different types of forests in Eastern India are presented in Table I.

Tasre I

Tropical forest (0-900 m) 8. helfer:, S. exigua, S. ciliaris, S. intermedia, 8. pallida, S. penta-
gona, S. repanda, S. semicordata, S. bryopteris, S. minutifolia, S.
radicata.

Subtropical forest 8. chrysocaulos, S. decipiens, S. pennata, S. wallichii, 8. willdenovis,
S. bisulcata, S. pubescens, S. praetermissa, S. hookeri, S. pallidis-
sima, S. involvens, S. argentea, S. semicordata, S. wightii, S. tenui-
folia, S. miniatospora, S. monospora, S. biformis, S. delicatula.

Temperate forest 8. argentea, S. chrysocaulos, S. pennata, S. bisulcata, S. wightii.

(1,800-3,500 m) '

Subalpine forest

(3,500-4,500 m)
Alpine forest
(4,500-5,500 m)

Total absence of Selaginella species.

Thus it may be seen that although Selaginelln grows prolifically in the
tropical and subtropical forests, none of the species ascend higher than tem-
perate altitudes and are completely absent from subalpine and alpine mea-
dows of North-East Frontier Districts.

An analysis of habitat preferences of one or the other of these species
suggests their categorization into seven major/minor ecological groups, as
presented in Table I1.

Tasre II
Terrestrial sun-loving S. intermedia, S. pallidissima, S. delicatula, 8. pennata, S. minia-
(Heliophilous) tospora, 8. ciliaris, S. decipiens, S. bryopteris, 8. bisulcata, S. hookert,
S. repanda.
Terrestrial shade-loving 8. biformis, S. bisulcata, S. helferi, S. pubescens, S. praetermissa,
(Heliophobous) S. pallida, S. repanda, S. wallichii, S. semicordata, S. hookers,

S. tenuifolia, 8. pallidissima, S. biformis, 8. miniatospora, S.
monospora, S. willdenovis.

Climbing S. pentagona, S. semicordata, S. radicaia.
Epiphytes :
In sheltered places S. argentea, S. semicordata, S. wallichiz.
In exposed places 8. tnvolvens, S. argentea.
Rocky and river banks S. argentea, S. pennata, S. chrysocaulos, 8. minutifolia, S. helfert,

S. pennata, S. biformis, S. proniflora, 8. wallichii, S. pallidissima,
8. ewigua, S. wightii, S. involvens, 8. repanda, S. hookeri.

It is seen that S. wightit occurs only on dry bare rocks, whereas 8. palli-
dissima, S. helferi and 8. biformis grow luxuriantly in sandy river banks or in
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the edges of marshes and 8. pentagona, S. monospora and 8. semicordate trail
through the undergrowths attaining 2-3 m in length in the tropical evergreen
forests. Although majority of species occurring in the shady humid situa-
tions are pale-green and delicate in texture, a few species inhabiting the de-
ciduous forests of Bibhar and Orissa, viz. 8. ewigua, S. bryopteris, are xerophytic
and greyish-green in texture. Some of them, viz. 8. involvens, 8. bryopteris,
etc., curl up their leaves and young branch tips in dry cold/hot seasons.

SYSTEMATIC ACCOUNT

Key:
1 Leaves spirally arranged, glaucous-green; linear-subulate;
stems cylindrical........c. i i S. wightit
1 (1) Leaves arranged in four rows, usually dimorphic.
2 Branches pubescent. '
3 Erect stems dichotomous .......... ... .. ... il 8. pubescens
3 (3) Erect stems not dichotomous. .............. . .. .. ... 8. biformis
2 (2) Branches glabrous.
4 Stems scandent.
5 Sporophylls broadly ovate, acute ........................ 8. willdenovis
5 (5) Sporophylls ovate, acuminate........... e S, helferi
4 (4) Stems not scandent.
6 Sporophylls of the spike uniform.
7 Leaves uniform at the base of main stem.
8 Median leaves aristate, arista more than half as long as
lamina.
9 Plants xerophytic; branches curling up whendry .......... 8. bryopteris
9 (9) Plants not xerophytic.
8 (8) Median leaves acute or acuminate.
10 Median leaves ovate.
11 Stem leaves distant; axillary leaves dentate .............. S. pentagona
11 (11) Stem leaves contiguous, branches curling up when dry...... 8. involvens
10 (10) Median leaves, unequal-sided and two-nerved.............. 8. argentea
7 (7) Leaves dimorphic throughout.
12 Stem prostrate, rooting throughout.
13 Lateral leaves obtuse.
14 Median leaves orbiculate. ........oooivii ittt 8. praetermissa
14 (14) Median leaves ovate. . ...........coiiiiiineinennaan, S.radicata
13 (13) Lateral leaves acuminate; median leaves aristate, arista more
than half aslong as lamina................... .00l tL. S. pallida
12 (12) Stems rooting at base only, usually suberect.
15 Lateral leaves contiguous on the main stem.
16 Stem 4-8 mm across (including leaves).
17 Lateral leaves ciliate at the base......................... S. repanda
17 (17) Lateral leaves ciliolate at the base, rest denticulate; median
leaves single-auricled...........co0iiiiiiiiiiiiiiiana. 8. exigua*

* Both Alston (194:'5) and Reed (1965-66) treat S. exigua Spring synonymous to S. ciliaris
(Retz.) Spring, whereas Haines (1924) considers S. exigua Spring as a different species. The
illustrations depicting §. exigua Spring in the Text-fig. 3 in Panigrahi and Dixit (1966), when
compared with those of Text-fig. 1, depicting S. ciliaris (Retz.) Spring in the present paper,
suggest that the two taxa, as treated by us, need further scrutiny with the type specimens to
decide their taxonomic status.
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16 (16) Stemn 10-12 mm across (including leaves), lateral leaves

shortly ciliolate at the BaSS . ..........ovreneeneeneennns S. intermedia
15 (15) Leaves distant on the main stem.
18 Median leaves exauriculate; lateral leaves denticulate at

apex; branches arising at intervals. . ..................... 8. delicatula
18 (18) Median leaves bi-auriculate; lateral leaves entire.
19 Lateral branches bipinnate; axillary leaves of the main stem

ovate; those of ultimate branchlets overlapping. . 8. hookeri
19 (19) Lateral branches pinnate; axillary leaves nelther enlarged

nor overlapping; stems drying straw coloured............. S. wallichit

6 (6) Sporophylls of the spike dimorphic.

20 Smaller sporophylls in the same plane as the median leaves .. §. pallidissima
20 (20) Smaller sporophylls in the same plane as the lateral leaves.
21 Median leaves obovate.
22 Stem suberect ............. ... i i 8. pennate
22 (22) Stem prostrate ........ .ot i i i it 8. bisulcata

21 (21) Median leaves ovate, acute-acuminate or aristate.
23 Sporophylls ciliate.

24 Arista of the median leaves up to half as long as lamina.

25 Lateral leaves oblong-lanceolate.

26 Stems erect, lateral leaves ciliate at thebase .............. 8. kurzii

26 (26) Stems prostrate; lateral leaves denticulate ................ 8. ciliaris

25 (25) Lateral leaves ovate.

21 Stems prostrate............ ... . il S. minutifolia

24 (24) Arista of the median leaves more than half as long as lamina.
27 (27) Stems erect-decumbent; leaves contiguous but obliquely hori-

zontalonthe maingtem. . ..........ooviiiiiii L. 8. proniflora
23 (28) Sporophylls not ciliate. ’
28 Lower part of the stem unbranched, erect, sometimes trailing,

arista of the median leaves less than haif as long as lamina.. 8. decipiens
28 (28) Stem branching from the base.
29 Stems usually rooting above the lower-third, lateral leaves

obtuse, tapering towardsapex............oviiiienaal.. S. monospora

29 (29) Stems rooting at the base only, slender; leaves usually distant
on the main stem. .
30 Stem stoloniferousatbase ............coiviiiiiiin ... S. chrysocaulos

30 (30) Stem not stoloniferous at base.
31 Small bracts acuminate, strongly toothed, elongate........ 8. tenuzfolia
31 (31) Small bracts long aristate, irregularly toothed............ 8. miniatospora

Selaginella ciliaris (Retz.) Spring in Bull. Ac. Brux., 10, p. 231, No. 136 (1843); Alston
in Proc. natn. Inst. Sci. India, 11, p. 227 (1945).

Lycopodium ciliare Retz. Obs., 5, p. 32, No. 92 (1789).

§. tenera (non-Spring) sensu Narayanswami and Carter in Mem. As. Soc. Beng., 7, p. 290 (1922).

Type.—Ceylon, Koenig (Hb. Lund and Fragment at Kew).

Plants growing in crevices of rocks under shade in the humus containing”
black soil and also on brown laterite soil. Stem 1-3 cm long, prostrate,
copiously branched from the base. - Leaves dimorphic throughout (Text-fig.
1, A); lateral leaves oblong, acute, denticulate (Text-fig. 1, B); median leaves
ovate, acute, dentate (Text-fig. 1, C). Sporophylls of spike dimorphic (Text-

“fig. 1, D); smaller sporophylls fertile, ciliate, ovate, aristate (Text-fig. 1, E);
larger sporophylls sterile, dentate, ovate-lanceolate, obtuse (Text-fig. 1, E,).
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Megasporangia and microsporangia found in the same strobilus; megaspores
\trilete, circular, 160-250 p in diameter with verrucoid protuberances on the
exine (Text-fig. 1, F); microspores trilete, circular, brick-red in colour, 30-50 p
in diameter with wart-like protuberances on the exine (Text-fig. 1, G and
(). Secarce.

Fic. 1. 8. ciliaris (Retz.) Spring

Explanation of symbols used in Figs. 1-12
A—dimorphic leaves on the branches; B—lateral leaf; C—median leaf; D—a portion of
strobilus showing uniform/dimorphic sporophylls; E—fertile sporophyll; E,—larger sterile
sporophyll; F—proximal part of megaspore; F;—distal part of megaspore; G—proximal part of
microspore; (;—distal part of microspore; I—an aristate bract; J—a portion of pubescent stem.
Magnification of all parts indicated by a scale, but magnification of the dentation/ciliate
condition of the leaves/sporophylls in all cases is x 30.

Fertile.—January-February; n = 9; 2n = 18 (cf. Jermy ef al., 1967).

Madhya Pradesh—=Sidhi.—Majhauli, Panigraki 2117; Bastar-Kutumsar
(Kanger valley), Panigrahi 1119.

Eorlier records—India—South India, Bombay Presidency, Bihar, Orissa,
Bengal, Assam, Andaman and Nicobar Islands; Ceylon; Burma;_ Southern
China to Northern Australia.
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New record for Madhya Pradesh.

S. intermedia (Bl.) Spring in Bull. Ac. Bruz., 10, p. 144, No. 66 (1843); Alston in Proc. natn.
Inst. Sci. India, 11, p. 218 (1945).

Lycopodium intermedium Bl. in Enum. Pl. Jav., 2, p. 269, No. 20 (1830).

8. atrovirens (Wall.) Spring in Flora, 21, p. 183 (1838).

Lycopodium atriviride Wall. Cat., p. 6, No. 120 (1829) nomen; Hook. and Grev. Iec. Fil. It.,
39 (1831).

Type.—Crescit in sylvis umbrosis Javae (L., P.).

It grows on moist ground in forest floor. Stem about 60 cm long, decum-
bent, dichotomously branched, long rhizophores resembling stilt roots coming out
up to one-third of the stem from the base (Pl. XVI, fig. 1). Leaves dimorphic
throughout (Text-fig. 2, A), contiguous on the main stem, dark-green, mem-
branous; lateral leaves spreading, oblong-lanceolate, shortly ciliolate at the
base (Text-fig. 2, B); median leaves elliptic-lanceolate, denticulate (Text-
fig. 2, C). Sporophylls of spike uniform (Text-fig. 2, D), ovate, acuminate,

F1a. 2. 8. intermedia (Bl.) Spring

Pl XVI—Fi1es. 1to 6. 1, 8. intermedia (Bl.) Spring. 2, S. miniatospora (Dalz.) Bak.
3, 8. praetermissa Alston. 4, S. pubescens (Wall. ex Hook. et Grev.) Spring. &, S. wallichii
(Hook. et Grev.) Spring. 6, S. wightit Hieron.



PaNieran1 & Dixrr. Proc. natn. Inst. Sci. India, Vol. 34, B, Plate XVI.
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dentate (Text-fig. 2, E). Megasporangia and microsporangia found in the
same strobilus; megaspores spherical, about 550 p in diameter with verrucoid
protuberances on the exine (Text-fig. 2, F,); microspores oval, about 40 p
in diameter (Text-fig. 2, G). TFairly abundant.

Fertile—September.

NEFA.—Subansiri Frontier Division: Kimin to Khunipahad, Panigrahi
19419,

Earlier records.—Malay Peninsula; Java; Sumatra; Borneo; Celebes and
Southern Siam; Tenasserim, South India.

New record for Eastern India.

S. kurzii Bak. in J. Bot., 23, p. 249, No. 283 (1885); Alston in Proec. natn. Inst. Sci. India, 11,
. 226 (1945).

Type.—TForests of Pegu, Kurz 3187 (K.).

Plants growing amidst the moss and in black mud along the road, in the
border of mixed forest and grass-land. Stem erect-decumbent, about six em
long, branched from the base. Leaves dimorphic throughout (Text-fig. 3,
A); lateral leaves oblong-lanceolate, acute, ciliate at the base only (Text-fig.
3, B); median leaves, ovate, aristate, arista up to half as long as the lamina
(Text-fig. 8, C). Sporophylls of spike dimorphic (Text-fig. 3, D); smaller

2mm

2mm

Fia. 8. 8. kurzii Baker



STUDIES IN THE SYSTEMATICS OF INDIAN SELAGINELLA. 1 199

sporophylls fertile, ovate, acuminate, ciliate (Text-fig. 3, E); larger sporophylls
sterile, ovate-lanceolate, obtuse, ciliate (Text-fig. 3, E;). Only megasporangia
observed; megaspores trilete, circular, 240-250 u in diameter with thin veti-
culation and granules on the exine (Text-fig. 3, F). Secarce.

Fertile.—November-December.

Madhya Pradesh.—Pachmarhi, Panigrahi 6659.

Uttar Pradesh—Bahraich.—Nishangarha, Panigrahi 6476.

Earlier records.—Assam to Malaya; Burma.

New record for Madhya Pradesh and Uttar Pradesh.

S. miniatospora (Dalz.) Bak. in J. Bot., 23, p. 249, No. 284 (1883); Alston in Proc. natn. Inst.
Sci. India, 11, p. 227 (1945).
Lycopodium miniatosporum Dalz. in Hook. J. Bol., 4, p. 114, No. 2 (1852),

Type.—Crescit ubique (in Western India) in umbrosis, tempore pluviali,
Dalzell (K). Reed (1965-66) mentions Bombay Ghants as type locality.

Plants growing on moist shady soil; stem about 30 cm long, not stoloni-
ferous, yellowish-green, branched from the base, and rooting at base only
(Pl XVI, fig. 2). Leaves dimorphic throughout and distant on the main stem
(Text-fig. 4, A); lateral leaves ovate, bi-acute, dentate (Text-fig. 4, B); median
leaves ovate, aristate, arista not more than half as long as lamina, dentate
(Text-fig. 4, C). Small bracts, broadly ovate, long-aristate and irregularly

Fic. 4. 8. mindatospora (Dalz.) Bak.
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toothed (Text-tig. 4, I). Sporophylls of spike dimorphic (Text-fig. 4, D);
smaller sporophylls fertile, ovate, aristate, dentate (Text-fig. 4, E); larger
sporophylls sterile, ovate-oblong, acute, dentate (Text-fig. 4, E;); only micro-
sporangia observed; microspores trilete, pyramidal, 25-80 p in diameter with
wart-like protuberances on the exine (Text-fig. 4, G and G;). Common.

Fertile.—August-November,

Assam—Shillong: Nongthymai, Panigraki 3322; NEFA—Lohit F.D.:
Sonegodam, Rolla 10403.

Earlier records—Western Ghats; Goa; Coorg.

New records for Eastern India.

S. minutifolia Spring in Monogr. Lyc. I1, p. 239, No. 176 (1830): Alston in Proc. natn. Inst.
Sei. Indeia, 11, p. 228 (1945).

Type.—Mergui, Griffith (K).

Small plants of moss-like rosette habit, about six em long, growing on soil-
covered rocks. Stem brown, prostrate giving filiform rhizophores throughout.
Leaves dimorphic throughout, light green (Text-fig. 5, A); lateral leaves ovate,
ciliate at the base on proximal side (Text-fig. 5, B); median leaves ovate,
acuminate, dentate, unequal sided (Text-fig. 5, C). Sporophylls of spike

2mm

A

2

Figc. 5. 8. minutifolia Spring

3B
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dimorphic (Text-fig. 5, D), ciliate; smaller sporophylls fertile, broadly ovate
(Text-fig. 5, E); larger sporophylls elliptic, ciliate on distal side up to half of
the lamina, the other half dentate, acute, sterile (Text-fig. 5, E;). Only
megasporangia observed; megaspores circular, about 250 u in diameter with
reticulate surface (Text-fig. 5, F,). Fairly abundant.
Fertile.—November.
Assam.—Khasi hills—Jorabat, Panigrahs 11590,
Earlier records.—Southern Burma; Malaya; Cochin-China, Cambodia,
New record for India.
S. monospora Spring in Monogr. Lyc. 11, p. 135, No. 80 (1850); Alston in Proc. natn. Inst. Sci.
India, 11, p. 228 (1945).
8. plumosa var. monospora (Spring) Bak. in .J. Bot., 21, p. 145 (1883).
S. semicordata (non-Spring) sensu Burkill in Rec. bot. Surv. India, 10, p. 228 (1925).
Syn-types.— Gorval’, Griffith (K); Bhotan in Sylvis, Griffith 391 (W. ex
Hb. Kew); Nepal, Haomilton (K); Assam, Griffith (K); Assam, Mack (K).
A tall plant about 35 em high, growing among the grasses on the walls of
roadside. Stem semierect, branched from the base and branches up to 13
em long and rooting above the lower third. Leaves dimorphic throughout
(Text-fig. 6, A), distant on the main stem; lateral leaves ovate, obtuse, ciliate

Fig. 6. 8. monospora Spring
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at the base and tapering towards apex (Text-fig. 6, B); median leaves ovate,
dentate, acuminate (Text-fig. 6, C); sporophylls of spike dimorphic (Text-fig.
6, D), not ciliate; smaller sporophylls fertile, dentate, ovate, acuminate (Text-
fig. 6, E); larger sporophylls sterile, oblong-lanceolate, obtuse, denticulate
(Text-fig. 6, E;). Megasporangia and microsporangia found in the same
strobilus; megaspores oval, about 500 p in diameter with verrucoid pro-
tuberances on the exine (Text-fig. 6, ¥;); microspores trilete, oval, triangular
in polar view, 45-50 p in diameter (Text-fig. 6, G and G,). Scarce.

Fertile.—November.

NEFA.—Siang F.D.: Tuting to Koppu along the river-course, Rolla 17424.

Earlier records.—Eastern India, Nepal, Bhutan, Burma, Southern China
and Indo-China.

S. praetermissa Alston in J. Bot., 70, p. 65, No. 7 (1932); Alston in Proc. natn. Inst. Sci.
India, 11, p. 216 (1045).

Type.—Ceyvlon, Macrae 135 (BM).

It grows on moist ground. Stem about 35 cm long, prostrate, pinnately
branched from the base at intervals, rooting throughout, long wiry rhizo-
phores coming out even from the tip (Pl. XVI, fig. 3). Leaves dimorphic
throughout (Text-fig. 7, A), contiguous on main stem; lateral leaves spreading,
obtuse, denticulate on proximal side including obtuse tip (Text-fig. 7, B);
median leaves orbiculate, acuminate, denticulate (Text-fig. 7, C). Sporophylls
of spike uniform (Text-fig. 7, D), broadly ovate, acuminate, dentate (Text-
fig. 7, E). Megasporangia and microsporangia found in the same strobilus;
megaspores trilete, oval, 350-750 ux in diameter with verrucoid protuberances
on the exine (Text-fig. 7, F and F,); microspores trilete, oval, about 35 u in
diameter (Text-fig. 7, G). Scarce.

Fertile.—November.

NEFA.—Siang ¥.D.: Garseeng, Rolla 17949B.

Earlier records.—Assam and Ceylon.

S. pubescens (Wall. ex Hook. et Grev.) Spring in Buil. 4¢. Brux., 10, p. 225, No. 94 (1843);
Alston in Proc. natn. Inst. Sci. India, 11, p. 219 (1945).

Lycopodium pubescens Wall. Cat. no. 123 (1829) nomen; Hook. and Grev. Enum. Fil. in Hook.
Bot. Misc., 2, p. 383, No. 103 (1831).

Syn-types.—Mountains of Irrawaddy, and near Ava, 1826, Dr. Wallich
(K., duplicate B.M.).

It grows on moist ground. Stem erect, dichotomously branched, branch-
es pubescent (Pl. XV], fig. 4 and Text-fig. 8, J). Leaves dimorphic throughout
(Text-fig. 8, A); lateral leaves oblong, obtuse, denticulate (Text-fig. 8, B);
median leaves elliptic, acute, denticulate (Text-fig. 8, C). Sporophylls of spike
uniform (Text-fig. 8, D), ovate, dentate (Text-fig. 8, E); spike up to 1-8 cm long.
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Only microsporangia observed; microspores trilete, oval, triangular in polar
view, about 40 u in diameter (Text-fig. 8, G). Secarce.

Fertile —November.

NEFA.—Siang F.D.: Garseeng, Rolla 17949A.

Earlier records.—Burma, Siam and Indo-China.

New record for India.

S. radicata (Hook. and Grev.) Spring in Monogr. Lyc. II, p. 114, No. 60 (1850); Alston in Proc.

natn. Inst. Sci. India, 11, p. 216 (1945).
Lycopodium radicatiun Hook. and Grev. Enum. Fil. in Hool.. Bot. Misc., 2, p. 397, No. 160 (1831).

2mm

Fic. 7. 8. praetermissa Alston

Syn-type.—(of L. radicatum): Courtallam and Dindygall, Dr. Wight
(BM, E, K, W).

A trailing plant on the moist soil, about 30 cm high. Stem prostrate,
not tufted, branched, rooting throughout. Leaves dimorphic throughout
(Text-fig. 9, A); lateral leaves ovate-lanceolate, obtuse, denticulate on proximal
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side (Text-fig. 9, B); median leaves denticulate, ovate, acuminate (Text-fig.
9, C). Sporophylls of spike uniform (Text-fig. 9, D); ovate, aristate, dentate
(Text-fig. 9, E). Megasporangia and microsporangia found in the same stro-
bilus; megaspores oval-hemispherical in shape, 450-600 p in diameter with
wart-like protuberances on the exine (Text-fig. 9, F,); microspores trilete,
oval, 45-50 p in diameter (Text-fig. 9, G and G;). Scarce.

Fertile.—OQOctober.

Assam.—Tipong Reserve, Panigraht 22136.

Earlier records.—Mountains of Southern India.

New record for Eastern India.

* 8. wallichii (Hook. and Grev.) Spring in Mari. Fl. Bras., 1 (2), 124 (1840); Alston in Proc.
natn. Inst. Sci. India, 11, 224 (1945).
Lycopodium wallickii Hook. and Grev. Enum. Fil. in Hook. Bot. Misc., 2, 384, No. 106 (1831).

3
Fiec. 8. 8. pubescens (Wall. ex Hook. et Grev.) Spring

* 8. wallichii Spring vars. typica and sericea sensu Warb, in Monsunia 1, p. 106 (1900), p.p.
is a different species cited by Alston (1945) and Reed (1965-66) as synonymous to S. hookers
Bak. in J. Bot., 23, 21, No. 206 (1885).
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Type.—Penang and Singapore, Dr. Wallich.

It grows on humid soil in the forest floor, on sandy cover of rocks and
on alluvial soil near ditches. Stem erect-suberect, drying straw coloured up to
120 em long, pinnately branched at intervals, tips of branches long and slender,
rooting at the base only (Pl. XV1, fig. 5). Leaves dimorphic throughout (Text-
fig. 10, A), distant on the main stem; lateral leaves entire, ovate, acute (Text-
fig. 10, B); median leaves entire, ovate, acuminate, bi-auriculate (Text-fig.

i
Y
Lok,

ELY]

Fig. 9. 8. radicata (Hook. et Grev.) Spring

10, C). Axillary leaves neither enlarged nor overlapping. Sporophylls of
spike uniform (Text-fig. 10, D), broadly ovate, acuminate (Text-fig. 10, E).
Megasporangia and microsporangia found in the same strobilus; megaspores
oval, about 350 p in diameter with verrucoid protuberances on the exine
(Text-fig. 10, Fy); microspores trilete, oval, about 25 u in diameter (Text-fig.
10, G). Common.

Fertile.—March-November; n = 10; 2n = 20 (cf. Jermy et al., 1967).

NEFA.—Kameng F.D.: Sissini, Panigrahi 6032; Subansiri F.D.: Kimin,
Panigrahi 19484 ; Siang F.D.: Garseeng to Eyo, Rolla 17944.
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Earlier records—Southern Burma to Malay Peninsula and Sumatra;
Annam, Siam, Cambodia, Laos, Tonkin.
New record for India.

S. wightii Hieron in Hedw., 39, p. 319, No. 26 (1900); Alston in Proc. nain. Inst. Sei. India,
11, 213 (1945).

Fic. 10. 8. wallichii (Hook. et Grev.) Spring

Syn-types—India, Wight 15, 283, 3194; Ceylon, Walker (BD). According
to Reed (1965), Wight 15 is the lectotype; the others paratypes.

- Pretty plants 5-12 cm high, growing on moist soil or soil-covered rocks;
greenish-black in appearance. Stem cylindrical, copiously branched from the
base, rooting throughout (Pl. XVI, fig. 6); younger branches somewhat flatten-
ed. Leaves spirally arranged, uniform, glaucous green, linear-subulate, dentate.
Sporophylls of spike uniform (Text-fig. 11, D); like vegetative leaves, linear-
subulate, and dentate (Text-fig. 11, E). Megasporangia and microsporangia
found in the same strobilus; megaspores trilete, circular, 500-600 p in
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diameter (Text-fig. 11, F) and microspores trilete, oval, 90-100 x in diameter
(Text-fig. 11, G and G,). Fairly abundant in the area, but absolutely rare.
Fertile.—May.
NEFA.—Towang to Zong (3,000 m), Rolla 7981,
Earlier records.—Southern India, Ceylon and Eastern Africa.
New record for Eastern India.

S. willdenovii (Desv.) Bak. in Gard. Chron., pp. 783 and 950, 1867; Alston in Proc. natn. Inst.
Sei. India, 11, 224 (1945). .
Lycopodium willdenovii Desv. in Poir. in Lamk. Encyl. Suppl., 3, 540, 552, No. 87 (1814).

Fia. 11. 8. wightis Hieron

Type.—Indies orientalis (Hb. Desv.; duplicate in P.),

It grows on moist shady soil slope along the river valley. Stem scandent
about 35 cm long, pinnately branched, branches glabrous, sulcate or irregularly
grooved. Leaves dimorphic throughout (Text-fig. 12, A); lateral leaves ovate-
lanceolate with an abruptly ending tip (Text-fig. 12, B); median leaves ovate-
lanceolate, acuminate (Text-fig. 12, C). Sporophylls of spike uniform (Text-
fig. 12, D) and are broadly ovate, smooth, acute (Text-fig. 12, E). Mega-
sporangia and microsporangia found in the same strobilus; megaspores circular,
trilete, 400-425 p in diameter with blunt spines on the exine (Text-fig. 12,

4
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F and F;); microspores trilete, circular, 30-35 p in diameter (Text-fig. 12,
G and G;). Scarce.
Fertile.—November; n = 9; 2r = 18 (cf. Jermy et al., 1967).
NEFA.—Lohit F.D.: Meyuliang to Douliang along Dou river valley, Rolla
10750,

F1a. 12. 8. willdenovii (Desv.) Bak.

Earlier records.——Nicobar Islands, Burma, Indo-China, Malay Peninsula,
Sumatra and Java; Tonkin; Annam; Cochin-China; Siam; Brazil.
New record for the main land of India.
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