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ABSTRACT

Microsorum alternifolium is a threatened fern of the family Polypodiaceae. Present paper deals with 

the events of spore germination, gametophyte growth and differentiation, ontogeny of sex organs and 

development of sporophytes in in vitro conditions. Spore germination and prothallial development is 

of Vittaria-type and Drynaria-type, respectively. Frequency of sporophyte production was 44% in 

composite gametophyte populations, while no sporophytes were produced in isolate population. 

Since M. alternifolium was found to have no capacity to form sporophyte through intra-gametophytic 

selfing, it is not a pioneer colonizer in barren land. Instead, it reproduces by inter-gametophytic 

selfing and also possibly by crossing. The main cause of rarity could be genetic barriers and over 

exploitation for economic purposes. Conservation of this taxon in the natural habitat is urgently 

required.
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INTRODUCTION habitat destruction bring the species to threatened state. 

Taking into the consideration of its economic 

importance and threatened status, the reproductive 
Microsorum alternifolium (Willd.) Copel. (Family biology of this species was studied to know the genetic 

Polypodiaceae) is generally found growing both status and requirements of establishment of the taxon in 
terrestrial as well as epiphytic and prefers shaded rock the natural habitat.
surfaces in moist areas near streams and cascades in 

forest floor. The elegant, large palmate fronds are MATERIAL & METHODS
usually dark green to bluish - green in colour. The 

rhizome is wide – creeping, branched, greenish and The fronds with mature sori of M. alternifolium were 
attached loosely to the substratum by sparse clusters of collected from a single plant grown in the fernery of the 
branched soft roots. In India, this species is distributed in NBRI, Lucknow. Fronds were stored in desiccator at 
Western Ghats and plains of Assam (Dixit 1984). The room temperature for the release of spores in paper 
species is extensively used as an ornamental houseplant packets. Spores were surface sterilized with 2% sodium 
and cultivated in rockeries  for which whole plants are hypochlorite solution for two minutes and rinsed 
collected from its habitat. Such over collections and thoroughly with double distilled water and sown in the 
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Sample size Days after sowing Neuter  Male Female Bisexual 

(No.) (No.) (No.) (No.) (No.)

20 40 20 ― ― ―

20 45 14 6 ― ―

20 50 9 3 ― 8

20 55 3 4 4 9

20 60 2 3 5 10

20 65 4 2 6 8

20 70 7 1 5 7

20 75 ― ― 20 ―

20 80 20 ― ― ―

Table 1 — Chronological Changes In The Sex Ratio Of A Composite Culture 

Population Number of Number of 
Gametophyte Sporophyte  Sporophyte

studied   produced  produced 

Isolate (A) 20 0 0

Composite (A x A) 75 33 44

produced

16 January, 6 (1)

petriplates in sterilized Parker's macro- and Thompson's laesura region and the protonema emerged, generally 

micronutrient culture medium (P&T) gelled with 1% followed by the formation of first rhizoid (Fig.1c).  

agar. The cultures were kept in a culture room having Seventeen DAS, 72 % protonema attained two-
-2 -1

light intensity ranges between 47.3 – 56.8 µmol m  sec  diamensional stage and after 35 days, 100 % sporelings 
0at 23 ± 2 C temperature for 16 hr light photo period attained 2D – stage, out of which 30 % spatulate 

followed by 8 hr dark photoperiod (Klekowski 1969). gametophytes were developed. 40-45 DAS, 70 % 

cordate and 30% spatulate gametophytes were observed Periodically the spore germination and subsequent 

in the culture (Fig.1d). 55 DAS, 90 % gametophytes gametophyte growth, differentiation and sex ontogeny 

attained spatulate stage which was subsequently were observed under a Nikon trinocular Eclipse 80i 

transformed into cordate gametopytes. Prothallial microscope and the photographs were taken using a 

development is of the 'Drynaria – type' (Nayar & Kaur camera Nikon DS Fi 1. Periodic observations of 

1971). The viability of spores was totally lost within six gametophytes of stock cultures were made and ratios of 

months when kept at room temperature. gametophyte bearing male and female or bisexual 

conditions were recorded (Table 1). Before initiation of The gametophytes are thalloid, cordate, with a thick 

gametangia in stock cultures, the gametophytes were mid rib and spreaded wings, generally broader than their 

isolated and placed in different petriplates containing length (Fig.1e) (Srivastava et al. 2008). Pale brown 

P&T media in the following manner: rhizoids develop in the posterior region. Some 

yellowish, unicellular, papillate hairs appeared on the 1. A single gametophyte was cultured in a 

margins (Fig.1g). petriplate (isolated culture) using 25 petriplates and

2. 25 gametophytes were cultured in a single Pace of development of gametophyte of this species 

petriplate (composite culture). is found much faster than that of M. punctatum 

(Srivastava et al. 2008) and gametangia initiated within After the initiation of the gametangia in stock 

40 - 45 DAS. Antheridial initiation was followed by cultures, watering of all the isolate and composite 

formation of archegonia (Table 1) (Fig.1f). Antheridia populations was done from above with sterile distilled 

are borne near the end of prothalli crowded by rhizoides water twice in a week to facilitate fertilization. 

(Fig.1f), while archegonia appear below the apical Percentage of sporophyte was recorded at each level. 

Five cultures of isolate and two of composite culture notch. The necks of archegonia are oriented towards the 

were kept unwatered throughout the course of the apical notch (Fig.1h). 

experiment to find out the sexuality of the species. These 50 DAS, the gametophytes became bisexual (Table 
unwatered populations never produced sporophytes till 1). In isolated population no sporophyte was produced 
the termination of the experiment, thus proved that the (Table 2). Within 6 months after sowing first juvenile 
species is sexual in nature. These gametophytes were leaves appeared in composite population (Fig.1i, j) and 
kept as such to observe their regeneration ability if any. finally only 44 % sporophytes were observed in the 
Morphology of spores and gametophytes were observed composite population (Table 2). 
under a scanning electron microscope (Philips SEM XL 

20) at N. B. R. I., Lucknow. DISCUSSION

RESULTS The population of M. alternifolium is continuously 

decreasing in the areas of its occurrence, due to habitat 
The spores of M. alternifolium are bilateral and destruction, unsuitable environment for gametophytic 

aperinous with the average size of 28 x 39 µm (n= 240) growth, fertilization and presence of high level of 
(Figs.1 a, b). Spore germination was initiated after 7–10 genetic load in the gene pool (Bir 1987). The taxon is 
days of sowing (DAS) and there was 95% germination. also being exploited for its beauty and extensively used 
Spore germination is of equatorial and 'Vittaria type' as an ornamental plant. In addition the gametophytes 
(Nayar & Kaur 1971). The spore coat ruptured at the have no regeneration ability and a specialized habitat is 

 

 

 

The International Journal of Plant Reproductive Biology 6(1) pp.15-19, 2014

required for encroachment of the rhizome of the plants. population density (Hedrick 1987, Soltis & Soltis 1992, 
The reproductive biology studies give an insight in Korpelainen 1996, Hooper & Haufler 1997, Hereford 
understanding the cause of rarity. 2010, Lott et al. 2003, Khare et al. 2005, Srivastava et al, 

The percentage of sporophyte production in 2008, Srivastava & Khare 2010, Srivastava & Uniyal 
composite populations was only 44 % whereas, the 2013). For the colonization in open or barren habitat, if 
production of sporophyte through intragametophytic the spores land only at a sufficient distance, the chances 
selfing (fusion of sperm and egg of the same of intragametophytic selfing are possible. Since M. 
gametophyte) in isolation was nil. The gametangial alternifolium was found to have no capacity to form 
ontogeny of the studied taxon was found more favorable 

sporophyte through intra-gametophytic selfing, it is not 
for intergametophytic selfing (the fusion of sperm and 

a pioneer colonizer of barren land. Instead, it reproduces 
egg of different gametophytes, both being sibs, i.e. 

by inter-gametophytic selfing and also possibly by 
originating from the same parental sporophytes).  

crossing
Maximum number of bisexual gametophytes developed 

within two months of sowing of spores and this 
Acknowledgement - Authors are thankful to National enhanced the chances of selfing. Later due to the 
Botanical Research Institute, Lucknow for providing formation of neuter gametophytes chances of selfing 
necessary facilities. We are grateful to the Department of decline. 
Science and Technology, New Delhi and University of Majority of taxa having intragametophytic selfing 
Delhi for financial support.  and crossing have been successful colonizers and rich in 
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Table  2 — Breeding Behaviour Of Different Populations
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Fig.1 a-j — Reproductive structures of Microsorium alternifolium. a. clusture of spores ; b. single spore ; c. two-

diamensional sporeling ; d. pre-spatulate stage ; e. gametophyte showing archegonia ; f. an antheridium; g. marginal 

unicellular hair; h. a close view of archegonia ; i. sporophytes developed in composite culture  and j. single 

sporophyte .
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