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Mecodium polyanthos plants are small, epiphytic and attached to the sub-
stratum by thin, dark brown roots bearing unicellular hairs. The wiry rhizomes
bear pinnately compound leaves. The roots have a diarch stele. The
rhizome stele has a plate of xylem surrounded by phloem. The cortex has
thick-walled cells, the innermost lavers of which have lamellated walls. The
petiole has a single-layered wing and the lamina is one cell thick. The sorus is
terminal on the pinules, mostly on the upper half of the leaf. The cup-shaped
industum is bilipped and the receptacle included. The short-stalked sporangia
are borne in basipetal order and contain spherical spores. Some of the spores
in undehisced sporangia had germinated in situ.

INTRODUCTION

The present paper, the tenth in the series on Hymenophyllaceae, describes
the morphology and anatomy of Mecodium polyanthos (Sw.) Copeland and
also reports some stages of in sifu germination of spores in the sporangium,
The material was collected by Dr. D. D. Awasthi from Darjeeling area in
March 1967, was fixed in formalin-acetic acid-alcohol and was then preserved
in 70 per cent aleohol. Sections were cut at 10-15 p thickness and stained
with safranin and fast green. Cleared mounts and hand-cut sections were also
prepared. Spores were mounted in glycerine to study their morphology.

MORPHOLOGY

The plants of M. polyanthos (Plate XXXV, fig. 1), on which the description
is based, are small epiphytes measuring from 5 cm to 15 cm in height, attached
to the substratum by thin, dark brown roots bearing numerous unicellular root
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F1as. 1-6. Mecodium polyanthos. 1, plant showing the rhizome leaf. The leaf on the right
shows fertile pinnules, some of which have absolutely no lamina. x1; 2, terminal part of leaf
showing sori. X 3; 3, transverse section of rhizome. X 75; 4, transverse section of petiole. X 75;
6, sporangium with incomplete annulus. x 38; 6, single spore. X 300.
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hairs. The rhizome is wiry, branched, black and about a millimetre in
diameter. The distichously arranged leaves are pinnately compound, the
pinnules have an entire margin and a single midvein. Pseudoveins are absent
as in Pleuromanes kurzii (Rao and Khare 1963), Mecodium exsertum (Rao and
Srivastava 1966) and Mecodium badium (Rao and Sharma 1967). Stomata
are absent, unicellular hairs are the only dermal appendages present on roots
and rhizome.

The sorus is terminal. The fertile pinnules are shorter than the sterile
ones, the lamina is small and sometimes completely reduced (Plate XXXV,
fig. 2). The involucre is obconic, the receptacle included and the sporangia
are borne in basipetal order of development.

ANATOMY

The thin, dark brown roots have a broad sclerenchymatous cortex, whose
innermost layer shows thin-walled parenchymatous cells. The stele is diarch
(Text-fig. 1). Root traces arise in the peripheral layers of the cortex of the
rhizome. In the rhizome (Text-fig. 2; Plate XXXV, fig. 3), the cortex is
composed mostly of thick-walled cells although a layer or two of thin-walled
cells occur on the outer side. The innermost layers of the cortex have
lamellated walls as in M. badium (Rao and Sharma 1967). The stele has
a distinet endodermis, a layer or two of parenchyma and a xylem plate sur-
rounded by phloem (Text-fig. 3; Plate XXXV, fig. 3). The petiole (Text-fig. 5;
Plate XXXV, fig. 4) has a single-layered wing. The stele resembles that of
the rhizome except that the endodermis is indistinet and phloem surrounds
the xylem on three sides (Text-fig. 6). The lamina is one cell thick and has
a single vascular strand. The pinnule trace is derived by the abstriction of a
part of the petiolar trace. The pinnately compound leaves show a single
midvein (Text-fig. 7) and the deeply cleft pinnules have dichotomizing veins.

The sorus is terminal on the pinnules, mostly on the upper half of the leaf
(Text-fig. 8; Plate XXXV, figs. 1, 2). The indusium is cup-shaped, bilipped
and obconic and the receptacle is included. The sporangia are small, globose,
measure approximately 260 u X 225 p, sessile or short-stalked and are arranged
in basipetal order of development. The terminal portion of the receptacle is
sterile as in the other species of Mecodium (Rao and Sharma 1967; Rao and
Srivastava 1966). The sporangium (Text-fig. 9; Plate XXXV, fig. 5) has an in-
complete annulus of 15-20 thick-walled cells and a well-marked stomium.
The spore output is large and the spores are small, 70 X 60 n. (Ex P), spherical,
having a triradiate mark on the proximal side (Text-fig. 10; Plate XXXV,
fig. 6). The exine is 2 i thick and heavily granulated; the hemispherical-shaped

granules are arranged irregularly. The spores contain chlorophyll besides oil
globules.
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TexT-F168. 1-16. Mecodium polyanthos (co—cortex; en—endodermis; ep-—epidermis;
er—exine; l—lamina; mzy—metaxylem; per—pericycle; ph—phloem; pt—petiolar trace;
pxy—protoxylem; r—rhizoidal cell; rh—root hair; ste—stele; stm—stomium; w—wing). 1,
rransverse section of root. X 150; 2, topographic transverse section of rhizome. x 5; 3, transverse
section of rhizome. x 150; 4, cleared vascular supply of rhizome and petiole. x 5; 5, topographic
transverse section of petiole.- X 5; 6, transverse section of the stele of petiole. % 150; 7, cleared
mount of leaf. X 5; 8, cleared mount of sori attached to pinnules, showing indusium and included
receptacle. x 5; 9, sporangium. X 75; 10, spore with triradiate mark. x150; 11-16, stages of
germination and early gametophyte. x 150,
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GERMINATION OF SPORES

Some of the spores in the undehisced sporangia of the fern described in
this paper had germinated in situ. Text-fig. 11 shows a very young three-
celled gametophyte with the ruptured exine still attached. A later stage
(Text-figs. 12, 13) shows only two of the daughter cells have divided to form a
five-celled gametophyte. A seven-celled gametophyte is formed by the divi-
sion, of all the three daughter cells (Text-fig. 14). Text-figs. 14 and 15
show that the three ends of the gametophyte enlarge and one end becomes the
brown rhizoidal end. Sometimes even two rhizoidal ends may develop in
one young gametophyte (Text-fig. 16).

Similar stages in the formation of filamentous gametophytes within the
sporangia have been recorded in M. australe and M. flabellatum (Stomes 1965),
in M. badium (Sharma 1962) and in M. exserfum (Rao and Srivastava 1966).
In situ germination of spores appears to be a very common feature in the

Hymenophyllaceae.
CoNoLUSION

The plants described in this paper agree with the species Hymenophyllum
polyanthos (Sw.) as deseribed by Hooker (1846) and Beddome (1883). Men-
tioning the range of distribution of this species Beddome says ‘from Himalayas
and Khasya mountains 10,000~-12,000 feet, Western Ghats of Madras Presi-
dency, Ceylon and Burma, but the typical forms are only from North India’.
According to him the plants are generally large in size, but those described
here are small. According to Copeland (1947) the most familiar species is
M. polyanthos (Sw.) Copel., ‘a panatropic species which has at least sixteen
synonyms’. The plants described here also agree with the species M. poly-
anthos (Sw.) as recorded by Mehra and Bir (1964) in their work, ‘ Pteridophytic
Flora of Darjeeling and Sikkim Himalayas’. In fact, the identification of
this fern has been very kindly done by Prof. Mehra.

So far as the anatomy is concerned the three species studied, viz. M.
badium, M. exsertum and M. polyanthos, seem to be very much similar but for
the fact that the rhizome stele is mesarch in M. badium (Rao and Sharma
1967) and exarch in the other two. The hairs which are the only dermal
appendages in the above three species are unicellular in M. badium and M.
polyanthos but 2—4 cells long, uniseriate and laterally attached in M. exsertum.
The petiole in all the three species has an exarch protostele having phloem
developed on only three sides. The sorus is axillary in M. badium and M.
exsertum but terminal in M. polyanthos.
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