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SUMMARY

New observations on the fern genus Helminthostachys Kaulfuss (Ophioglossales) are presented.

Tetrarchy ofthe stele in the root is confirmed. The stomata in Helminthostachysare similar tothose in

Ophioglossum palmatum.The unusual structure of the vegetative laciniae found at the distal end of

each sporangiophore is again emphasized. In the rhizomes the presence of a periderm could be

demonstrated.

1. INTRODUCTION

In this paper, based on morphological andanatomical studies on thegenus, its

uniqueness is reemphasized and the suggestion is made that an extensive com-

parative study is needed ofspecimens ofthis monotypic pteridophyte genusfrom

different localities, particularly because some phenotypic variables may be sug-

gestive of genetic and/or adaptive changes.

Present addresses: 1. Section ofGenetics, School of BiologicalSciences, BhopalU niversity, Bhopal.

India; 2. Suraj Villa, Maya Bazar, Gwalior, India.

Helminthostachys Kaulfuss is a monotypic genus of the Ophioglossales in the

eusporangiate ferns. H. zeylanica is found in Ceylon, India, Malay Peninsula,

Indonesia, China, Japan, Australia, Philippines, New Caledonia, New Guinea

and the Solomon Islands (Beddome 1892, Eames 1936, Panigrahi & Dixit

1969). Numerous workers have mademorphological and anatomical studies on

the genus (Prantl 1883, Boodle 1899, Farmer & Freeman 1899, Gwynne-

Vaughan 1902, Lang 1915, Bower 1926, 1935, Ogura 1938, 1972, Nishida

1956); they have mostly emphasized its similarity to Botrychum Schwarz and

Ophioglossum L., despite the significant differences in the fertile spikes of the

three genera.

It is difficult as yet to offer a morphological explanation of the rosette of

vegetative laciniae produced by the sporangiophore, a structure which is unique

in the entire plant kingdom (Scott 1923, Bower 1926, 1935) although they are

believed to be comparable to growths found in the carboniferous fern Botryo-

pteris (Sporne 1970, Bierhorst 1971).
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2. MATERIALS AND METHODS

Fixed (acetic acid + abs. alcohol 1:3) and living plants were obtained from

Trivandrumand Gorakhpur. Roots and rhizome pieces were processed through

an alcohol-xylol series and embedded in paraffin wax (56 °C). Microtome sec-

tions 8-10pm thick were stained with fast green and safranin or with SudanIV.

Spores were released on slides by puncturing sporangia and sporangiophore

flaps were detachedand mounted in glycerine after staining with safranin.

3. OBSERVATIONS AND DISCUSSION

Rootand rhizome: The stele in the root is normally hexarch or heptarch (Bower

1926) but also tetrarch roots have been found (Ogura 1972); infig. IA a cross

section through a tetrarch root is depicted. Tetrarch roots are normal in Bo-

trychium virginianum and B. ternatum, the other species of Botrychium and

Ophioglossum usually have monarch or diarch roots (Bower 1926). The rhi-

zomes of the three genera are similar in possessing an ectophloic siphonostele
and a mesarch xylem.

Staining of rhizome sections with Sudan IV (Peterson 1971) shows the pre-

sence of a periderm, which has apparently beenoverlooked by previous workers.

Periderm production is a normal feature of progymnosperms and gymno-

sperms: amongpteridophytes it has been observed in woody lycopods, spheno-

psids and in Botrychium and Ophioglossum (Khandelwal & Goswami 1977b).

Fig. 1. A. Transverse section of the root of

a tetrarch root

( x 5).

B. Transverse section of the rhizome of H.

zeylanica, showing the periderm ( x 5).

Helminthostachys zeylanica.
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Ophioglossaceous genera are different from other ferns in this respect. Our

observations indicate that the tissue may be present in some populations and

absent in others of the same species.

Epidermis: The epidermal structures and the mode of development of the

stomata were described by Pant & Khare (1969). Contrary to their description
in our material the marginal cells of the lower epidermis did not bulge or form

small dome-shaped papillae. The stomata of Helminthostachys zeylanica closely

resemble those of Ophioglossum palmatum with the exception of the “lipped

projections” we found between the guard cells of some of the stomata of O.

palmatum (Khandelwal & Goswami 1977a).

Spike andsporangia: The spike of Helminthostachys is occasionally branched,

either dichotomously or by the outgrowth of normally diminutivesporangia-

bearing appendages. The sporangia are borneon lateral branches symmetrically

placed around the spike axis. The extensions ofthe flaps of the sporangiophores

are spongy and fleshy structures with smooth margins, their outer portion

parenchymatous and the central portion containing spongy cells. This is in

contrast with the figure as given by, among others. Bower (1926), showing these

flaps as dentateand leafy structures withstiffmargins. At maturity the distalend

of each sporangiophore produces a rosette of vegetative laciniae comparable
with the growths noted in the carboniferous fern Botryopteris antigua (Scott

1923).
The chromosome number n = 94, found by Ninan (1958) and

Mahabale& Nair (1972) was confirmedfor our material: at early diakinesis in

spore mother cells 92 bivalents and 3-4 small univalentswere observed.

Spores: The spore-size in our material was 19-24 pm, whereas 32-38 pm was

reported by Panigrahi & Dixit (1969) and Pant & Khare (1971), who also

describe the exine in their material as verrucate and the ornamentationof the

area of contact as equal to that of therest, whereas in our material the exine is

chagrenate and the area of contact only faintly ornamented. These differences

may be due to shrinkage of the spores in preservation.
The small inconsistencies between the observations of differentauthors men-

tioned above invite a comparative investigation of plant populations from dif-

ferent centres.
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