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Abstract 
Bolbitis x prolifera is a dimorphic fern species with both fertile and sterile fronds. 
An intermediate frond with fertile and sterile pinnae was observed from the 
wild condition and is reported for the first time for this species. The causative 
agents for the reproduction of intermediate fronds and the taxonomic status 
are discussed. 
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Introduction 
The lomariopsidioid fern Bolbitis x prolifera (Bory) 
C. chr. and Tardieu-Blot is the most common species 
of the genus Bolbitis in the Western Ghats, South In­
dia. The Lomariopsidaceae are a small family of 
tropical ferns, which has for long been taxonomically 
and phylogenetically problematic (Tryon and Tryon, 
1982). Bolbitis x prolifera is endemic to South India 
and is abundant in the Anamalai Hills, occasional in 
the Kerala Ghats and rare in the Tirunelveli Hills (Fig. 
1). Being a hybrid, some of its features are irregu­
larly expressed, but otherwise it is related to Bolbitis 
angustipinna, B. subcrenata and B. semicardata (puta­
tive parents) (Hennipman, 1977). 

Bolbitis x prolifera is a dimorphic fern with sterile 
and fertile fronds. Occurrence of dimorphic fronds 
are the characteristic feature of lomariopsidioid and 
polypodioid genera such as Bolbitis (Hennipman, 
1977) and Leptochilus (Sledge, 1956; Hetterscheid and 
Hennipman, 1984). They also occur in few species of 
Dryopteris, Blechnum and Stenochlaena (Manickam 
and Irudayaraj, 1992). In Bolbitis x prolifera, the ster-

ile frond have pinnae (trophophylls) which are lan­
ceolate with acuminate apex, flattened and photo­
synthetic, whereas in the fertile fronds the pinnae 
are reduced, oblong-lanceolate, non-photosynthetic 
and with the surface raised with acrostichoid soral 
arrangement. In the present study an intermediate 
frond (Fig.2) was observed; a sterile frond having 
few pinnae with soral insertions was observed 
(voucher specimen RHT 33796), being the first record 
for this species. RHT 33796 was identified by E. 
Hennipman (pers. comm.) and is deposited at St. 
Xavier' s College Herbarium, Palayamkottai, Tamil 
Nadu. 

Observations and discussion 
RHT 33796 was collected along partially shaded 
stream on Nedumangad (950 m) on the Western 
Ghats of Kerala state. About 5 pinnae on the left side 
were observed to be fertile, the rest being sterile. The 
apices of the fertile pinnae were little contracted 
when compared to the normal sterile pinnae. Such 
intermediate fronds with considerable variation have 



Figure 1. Distribution of Bolbitis x prorifera in the Western 
Ghats, South India. 

Figure 2. Bolbitis x prorifera specimen, RHT33796: a, habit 
with both fertile and sterile fronds; b, intermediate fronds; 
c, fertile pinna enlarged, showing sporangia. 
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been observed in Osmunda regalis by Chowdhry 
(1932); Leptochilus decurrens forma lanceolatus by 
Manickam (1986); Bolbitis appendiculata var. 
asplenifolia and Leptochilus decurrens by Irudayaraj et 
al. (1995); and in Bolbitis serratifolia, B. portoricensis, 
B. heteroclita and B. quogana by Hennipman (1977). 
Hennipman was of the view that the acrostichoid 
condition may become manifested in any group at 
any time, and that intermediate leaves do not give 
uniform evidence regarding a supposed ancestral 
soral condition. 

Hennipman (1977), Rajkumar (1996) and 
Manickam et al. (1997) concluded that the 
acrostichoid condition on the fertile leaf of Leptochilus 
and Colysis are not necessarily due to the gradual 
change in leaf shape and soral insertion: hence, for 
the acrostichoid condition to manifest itself in a frond 
there need not be a change in leaf shape. Pande and 
Pande (1991) reported an unusual fertile nest leaf in 
a single specimen of Drynaria propinqua. The present 
intermediate frond of Bolbitis x prolifera and the fer­
tile nest leaf observed by Pande and Pande (1991) 
serve to confirm the suggestion of Hennipman 
(1977), Rajkumar (1996) and Manickam et al. (1997) 
that there need not be a change in the leaf shape for 
the acrostichoid condition to manifest itself. 

The factors influencing the production of the In­
termediate frond in the present study are not known. 
Many determinants have been observed to cause the 
production of fronds intermediate between fertile 
and sterile fronds in such species as Onoclea sensibilis, 
Osmunda cinnamomea, 0. claytonia, Polystichum 
acrostichoides and Woodwardia virginica. These include 
production of the late fronds (Wagner et al., 1970), 
defoliation (Davenport, 1981; Atkinson, 1896), 
transplanation (Wagner, 1960), Late spring frost 
(Owen, 1901) increased shade (Wagner, 1960), prox­
imity to a recently tarred road (House, 1933) and 
mechanical injury to rhizomes and developing leaves 
(Steeves, 1959). Beital et al. (1981), observing the 
population of Onoclea sensibilis found no apparent 
signs of disturbances, the plants being over 30 m from 
the nearest road; they failed to establish the cause 
for the production of intermediate fronds. Similar 
conditions also prevail in the case of B. x prolifera 
because the field observations of such developmen­
tal phenomena are difficult; and since the abnormal­
ity is often only apparent weeks or even months af­
ter the causative event. Hence the exact environmen­
tal conditions which give rise to the unusual devel­
opment in a particular frond of Bolbitis x prolifera are 
difficult to determine. The presence of an intermedi­
ate frond in Bolbitis x prolifera does not warrant taxo­
nomic consideration as it has been found along with 
fertile and sterile fronds from the same rhizome. 

J. South Asian Nat. Hist. 



UNUSUAL FROND DEVELOPMENT IN BOLBITIS X PROLJFERA 

Acknowledgements 
We thank Dr. E. Hennipman (Netherlands) for iden­
tifying the specimen on which the present study was 
based. One of the authors (SOR) gratefully acknowl­
edges financial assistance received from the Council 
of Scientific and Industrial Research, India. 

Literature cited 
Atikinson, G. F. 1896. Some problems in sporophyll 

transformation among dimorphic ferns. Bt. Gaz., 22: 
220-221. 

Beitel, J. M., Wagner, W. H. Jr. and K. S. Walter. 1981. 
Unusual frond development in the sensitive fern 
Onoclea sensibilis L. American Midland Nat., 105(2): 
396-400. 

Chowdhry, N. P. 1932. On the occurrence of superficial 
abxially placed sori in Osmunda claytoniana L. J. Indian 
Bot. Soc., 11: 137-145. 

Davenport, G. E. 1881. Onoclea sensibilis var. obtusilobata. 
Bull. Torrey Bot. Club, 8: 109-111. 

Hennipman, E. 1977. A monograph of the fern genus 
Bolbitis (Lomariopsidaceae). Leiden Univ. Press, 
Leiden. 

Hetterscheid, W. C. A. and E. Hennipman. 1984. Venation 
pattern, soral characteristics and shape of the fronds 
of the microsorioid polypodiaceae. Bot. Jahrb. Syst., 
105: 11-47. 

House, H. D. 1933. Addition to the fern flora of New York 
State. Am. Fern. J., 23: 1-7. 

Irudayaraj V., Rajkumar, S. D. and V. S. Manickam. 1995. 
Studies on intraspecific variation in south Indian ferns 
V. On the occurrence of intermediary fronds in 

Vol. 4, No. 1. 

Leptochilus Kaulf. and Bolbitis Schott. Acta Botanica 
India, 23: 285-287. 

Manickam, V. S. 1986. Fern flora of the Palni hills, South 
India. Today & Tomorrow Printers and Publishers, 
New Delhi. 

Manickam, V.S. & V. Irudayaraj. 1992. Pteridophyte flora 
of the Western Ghats, South India. B.I. Publications, 
New Delhi. 

Manickam, V. S., Irudayaraj, V. and S. D. Rajkumar. 1997. 
Colysis x beddomei (Polypodiaceae, Pteridophyta): a 
new interspecific fern hybrid from India, Burma and 
China. Taxon, 46: 265-268 

Owen, M. L. 1901. Ferns of Mt. Toby, Massachusetts. 
Rhodora, 3: 41-43. 

Pantle, H . C and P.C. Pantle. 1991. A note on unusual nest 
leaf of Indian drynarioid fern . Indian fern J., 8: 14. 

Rajkumar, S. D. 1996. Studies on the ferns of Western Ghats 
- South India. Ph.D thesis, Manonmaniam Sundaranar 
University, Tirunelveli. 

Sledge, W. A. 1956. The Ceylon species of Leptochilus. Ann. 
Mag. Nat. Hist., 9: 865-877. 

Steeves, T. A. 1959. An interpretation of two forms of 
Osmunda cinnamomea. Rhodora, 61 : 223-230. 

Tryon, R.M. and A. F. Tryon. 1982. Ferns and allied plants 
with reference to tropical America. Springer-Verlag, 
New York. 

Wagner, W. H. Jr. 1960. Evergreen grape ferns and the 
meanings of infraspecific categories as used in North 
American pteridophytes. Am. Fern J., 50: 32-45. 

Wagner, W.H. Jr., Farrar, D.R. and B. W. McAlpin, 1970. 
Pteridology of the highlands Biological Station area, 
Southern Appalachians. J. Elisha Mitchell Sci. Soc., 86: 
1-27. 

85 


