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 Adiantum caudatum Linn. is a significant therapeutic greenery having a place with the family 

Adiantaceace, going under Pteridophytes. It is utilized generally in legends as ethno drug to 

treat different maladies like hack, cold, throat contamination, skin illness and diabetes. The 

in vitro life cycle of A.caudatum L. beginning from spore germination, gametophyte 

arrangement, trailed by smaller scale morphological examination and reproductionwas 

altogether considered in knop's (Kn) and Knudson's medium (Kc).Vittaria sort of germination 

and Drynaria kind of gametophytes prove on two media contemplated amid the culture time 

frame. Presexual gametophyte, sex organ arrangement, preparation, fetus improvement 

and growing of youthful sporeling were effective in Kc medium under in-vitro conditions. 

Trial preliminaries for spore germination rate, gametophytic development territory and 

micromorphological contrasts among Kc and Kn medium contemplated were watched and 

deciphered. Androgynous potential, selfing potential and hereditary burden uncovering 

conceptive potential was discovered for the test plant considered and talked about. The 

ideal repeatable convention for the micropropagation of this lithophytic therapeutic greenery 

was accomplished following 150 days of culture. 
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1. Introduction 

India has a rich populace of Pteridophytes and the vast 

majority of the species show up in the locale of South Indian 

Mountains called the Western and Eastern Ghats. Out of 1,000 

types of Pteridophytes happening in India, 170 species have 

been observed to be utilized as nourishment, enhance, color, 

medication, bio-manures, oil, fiber and biogas generation. 

Pteridophytes are old vascular plants having gigantic 

therapeutic esteem. The ethno prescription is the mother of 

every cutting edge medicate and as of late the significance of 

the conventional learning based meds are being used all 

through the World. 1-4  

 

The pteridophytic plant chose for present examination is 

Adiantum caudatum L. has a place with family Adiantaceace. 

Adiantum is a class containing 200 animal groups dispersed 

comprehensively from calm to tropical districts and has 

numerous restorative properties. In fables drug, Adiantum 

caudatum Linn. is utilized as a solution for fix hack, diabetes, 

jaundicefever, skin sickness, loose bowels, wounds, and as a 

characteristic anti-toxin. Ayurveda likewise portrays that it is 

valuable to treat prameha (diabetes), Atisara, pravahika, hack, 

skin ailment and fever. This plant is phytochemically and 

pharmacologically extremely intense and consequently it is 

likewise refered to all the time in different frameworks of drug. 

Different creators have investigated the subjective and 

quantitative phytochemical examination for this plant. The 

circulation of this greenery, incorporates lower slants of the 

slopes in Punjab, Rajasthan, Bengal, Tamil Nadu and 

Maharashtra. They for the most part incline toward Humus-

rich, soggy, well-emptied destinations, going from 

establishment land soils to vertical shake dividers. 5-8  

 

The plant body is particular in appearance, with dull, 

frequently dark stipes and rachis, and splendid green, regularly 

gently - cut leaf tissue. Stipes 2-4 inches since a long time ago 

tufted, spreading, fronds 6-12 inches in length just pinnate and 

establishing at the furthest point. Pinnae ½-¾ inch long, about 

sessile, the lower line straight and flat, the upper adjusted, 

pretty much cut, the point normally dull, the lower ones 

somewhat stalked, surface coriaceous, the veins unmistakable 

the rachis and the two surfaces of the frond villose, sori 

roundish or transversely oval on the edge of the lobes.9  

 

Utilization of in vitro spore germination for large– scale 

increase of specific types of greeneries from the Western 

Ghats has been demonstrated.10 Tissue culture of plants 

through spores will guarantee most extreme hereditary decent 

variety inside brief period. Increasingly number of plants could 

be created and the manageability of the assets could be 

guaranteed. Also the invitro culture of spore and gametophytes 

beat the bug and defilement experienced in expectedly soil 

based development.  

 

Adiantum variety is a huge size of family and little is 

thought about the prothallial structure and gametophyticphase. 

There is no report on spore culture and complete life cycle of 

this therapeutic plant. The investigation of regenerative biology 

and small scale spread convention prompts preservation of this 

plant. The acquisition of optional metabolites from tissue 

cultured plants will improve and encourage the investigation 

about restorative usage of this plant in future, particularly 

antidiabetic properties. Henceforth the goals of the present 

work are to investigate in vitro life cycle of A. caudatum L. 

what's more, to drive a convention for miniaturized scale 

engendering of this greenery and furthermore to think about its 

regenerative potential.  
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2. Materials and Methods  

Accumulation of test plants and spores  

Adiantum caudatum L. sporophyte plants (Fig.1a) were 

gathered from the Kolli slopes, Namakkal District, Eastern 

Ghats locale of Tamil Nadu, amid the long stretch of January 

2016. Voucher examples (MG 001) were kept in the Herbarium 

of Holy Cross College (Autonomous), Tiruchirappalli after 

legitimate validation from Dr. S. John Britto S J, The Rapinat 

Herbarium and Center for Molecular Systematics, St. Joseph's 

College (Campus), Tiruchirappalli-620 002.  

 

The spores were gathered by keeping the sporangia 

looking in a spotless white sheet paper and holding up till 

dehiscence. Dim dark colored residue like spores were shed 

on the white sheet paper and these spores were gathered and 

put away under 25° C on cooler.  

 

Medium arrangement, spore immunization and hatching 

 

Stock arrangement of Kc (Knudson's C 1946)11 and Kn 

(Knop's 1865)12 medium were readied. The fluid medium was 

set up from the stock arrangement and balanced for pH  

 

5.8 to 6.0. It was straightforwardly exchanged to the dish 

sets resembles cone shaped jar and Petri plate without 

including agar. No carbon source was included fluid medium. 

All the glass products with medium were sanitized in the 

autoclave for 15 minutes at 15 lbs weight.  

 

The spores were surface sanitized by utilizing 0.1% 

sodium lauryl sulfate, washed in refined water and dried. The 

dried spores were sprinkled on the outside of the two fluid 

medium arranged. The immunized culture vessels were kept 

undisturbed and immobilized under 12h photoperiod and 1800 

lux light power and hatched at 25±2ºC. The cultures were 

watched for spore germination following 10-15 days.  

 

Spore germination, development zone assurance and 

micromorphological examines  

 

The spore germination, prothalli arrangement and 

gametophytic advancement were watched persistently 

following 15 to 20 days after germination, by watching an 

endorsed centered microscopical territory. Germination rate 

was determined by checking the spores developed inside the 

microscopical region and number of complete spores. The 

development territory was determined by estimating the length 

and broadness of the gametophytes in triplicate what's more, 

referenced in micrometers. Micromorphological characters of 

the gametophyte like apical score, dermal hairs, negligible cells 

and number of sex organs were seen amid 60-90 days time 

span. An institutionalized estimation was done by changing the 

visual meter and stage micrometer in a Weswox optik model 

TRHL – 66 Stereomicroscope. In the wake of modifying, the 

visual meter, the stage micrometer was evacuated and 

gametophytes to be estimated are seen and the extent of the 

gametophytes and its micromorphological characters were 

aligned. The sex organs in the gametophytes was additionally 

tallied and arranged.  

 

Diminishing, subculturing and sexual orientation 

investigation  

 

Amid presexual arrange (40-50 days), the thickness of the 

number of inhabitants in the gametophytes was watched (200-

250 gametophytes) and they were decreased (75-100) by 

exchanging them to petriplates (by diminishing) and 

subcultured. Number of sex organs was seen amid 60-90 days 

time span. The sex organs in the gametophytes were 

additionally included in triplicates for computing regenerative 

potential on two medium. Intergametophytic selfing and 

Intragametophytic selfing shapes the reason for the 

investigation of Reproductive biology13. The syngamy is 

dictated by the arrangement and advancement of fetus. 

Sporophytes were resolved to have been created explicitly by 

examination with a compound magnifying lens after 

preparation.  

 

Sexual orientation was examined by checking male, 

female and androgynous prothalli independently in every 

vessel subcultured for the two medium considered. The 

regenerative capability of any species is fundamentally 

determined by following the cross-sexual and selfing capability 

of that species. Hereditary burden is estimated by tallying the 

level of androgynous gametophytes neglecting to create 

sporophytes. Subsequently conceptive capability of these 

plants can be learned by the means introduced underneath,  

 

Promiscuous Potential =  

Selfing Potential = Genetic Load =  

 

All the ontogeny, formative stages and pictures identified 

with regenerative structures were small scale shot utilizing 

Weswox optik model TRHL – 66 stereomicroscope fitted with 

Pentax camera.  

 

3. Results and Discussion  

Germination and improvement of A. caudatum L. spores in 

Kc medium  

 

The trilete rugulose spores (20×50µm) (Fig.1b) developed 

on 12 days after spore sowing. Germ fiber developed with 

rhizoids and the germination is of Vittaria type. Germ fiber 

extend and structure 7-8 cells stage (Fig.1d) and grows up to 

15-17 celled stage. Amid 25 days time this one dimensional 

fiber experience two dimensional change with anticlinal and 

periclinal division by the meristematic cell at the apical indent 

framed on the fiber. The prothallial plate forms into a cordate 

molded gametophyte with dermal hairs and confirm Adiantum 

sort of improvement. 

 
Figure.1 Habitat, Habit, Spores and culture ofA.caudatumLinn on 

Kc medium 
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In Kn medium there is no such sex organs framed even 

following 80 days time (Table 2). There is no bisexual 

gametophytes yet archegoniate (Fig. 3d), antheridiate and 

progressively vegetative gametophyte (Fig. 3c) were seen in 

kn medium prompting clone development (Fig. 3e) which 

thusly support intergametophytic selfing later.  

 

The outcomes show the monoecious and dioecious nature 

of gametophytes under two medium and culture conditions, 

which is a complex in vitro condition. Dioecious nature was 

found in Kc medium at pH 5.8. From a solitary sort of spore, 

three kinds of gametophytes brought about our examination. 

Dissemination of sex organs in the gametophytes likewise 

change in two medium contemplated. This demonstrates outer 

condition for example medium, its amount, pH and light 

assumes a significant job in deciding sex. A similar idea was 

advanced by Ghosh et al.,20, and as per him in Environmental 

Sex Determination (ESD), sexual orientation is chosen after 

origination, contingent upon the earth, instead of being 

hereditarily fixed. In their investigation, Culcita macrocarpa 

gametophytes were cultured under differing supplement 

conditions.  

 

At first, the greater part of the gametophytes of Culcita 

macrocarpa were male and in this manner bisexual under 

various sustenance. The outcome demonstrates that its sex 

assurance is protandry. Every single supplement condition 

were ideal for creating male prothalli however just great 

condition (high supplement) was positive for female 

gametophyte development. In all regards, female 

gametophytes were a lot bigger, than different kinds of 

gametophytes. Bisexual gametophytes were bigger than male 

gametophytes, which were bigger than abiogenetic 

gametophytes. This thought was bolstered by numerous other 

authors.21 &22  

 

Sex and conceptive capability of A.caudatum L.  

 

The capacity and recurrence of intragametophytic and 

intergametophytic selfing decides the regenerative capability of 

homosporous pteridophytic species. Convention (Fig. 4) 

unmistakably clarifies the likelihood of syngamy and incipient 

organism development of this exploratory plant, A.caudatum L. 

As to in A.caudatum L. the male, female, hermophrodite and 

vegetative gametophyte watched and tallied from 100 

gametophytes from the infinitesimal field was organized on Kc 

and Kn medium (Table 3). The regenerative potential 

examination was finished by computing cross-sexual potential 

and selfing potential, which thusly was determined dependent 

on the sporophytes framed and number of promiscuous 

gametophytes present in the culture. The hereditary burden 

was discovered by computing the non-sporophyte creating 

gametophyte and promiscuous gametophyte.  

 

In like manner out of 100 gametophytes considered, 90 

cross-sexual gametophytes delivered in Kc medium brought 

about 69 sporophytes (Table 3). The selfing potential 

determined is 76.66%, and the hereditary burden determined 

for Kc medium is 33 %. A similar perception demonstrates 

nonappearance of cross-sexual gametophtyes, yet bringing 

about 9 sporophytes in Kn medium. The selfing potential 

determined is 9% and hereditary burden is 0%. The 

androgynous potential for Kc medium considered is 90% and 

0% for Kn medium (Table 3). High indiscriminate potential and 

low hereditary burden prepared the species for long separation 

dispersal in normal populace. Our monocultures are uniform in 

their digestion and in each development arrange, ideal 

conditions required were given with the goal that the selfing 

potential, Bisexual potential and hereditary burden is examined 

flawlessly. A large portion of the data thought about the 

conceptive biology of greeneries is from research on 

earthbound plants which experience altogether different 

ecological occasions from epiphytic ferns.The quality of clone 

shaping as referenced in the segment of spore culture in Kc 

medium which was found in our cultures bolsters 

intergametophytic mating, since sporophytes are shaped even 

in Kn medium (9 in number as in table 3) with vast number of 

vegetative prothalli This perception finds a connection between 

intergametophytic mating and clone arrangement in this plant.  

 

By contemplating gametophyte ontogeny and testing for 

the nearness of hereditary burden it is conceivable to dissect 

types of homosporous plants and decide their essential mating 

framework employable in nature. Hereditary burden is 

additionally a snag to fruitful intragametophytic selfing, and the 

level of hereditary burden has been utilized to quantify the 

sporophyte heterozygosity and likely reproducing system.23 

Hence the controlling elements of the mating framework in 

plants might be mind boggling, with various viewpoints 

contributing pretty much relying on the species and/or the 

ecological conditions.24  

 

Effective reproduction of plants relies upon early 

germination, advancement to development, accomplishment of 

swinger status and nonappearance of hereditary burden. In 

vitro monocultures of A. caudatum on Kc demonstrated higher 

promiscuous potential 90 (Table 3). Determined hereditary 

burden is low in Kc medium (33) in a solitary broke down 

fixation and pH of the medium and it additionally because of 

low unisexual gametophytes (5 antheridiate and 5 

archegoniate). A similar outcome is recorded in Thelypteris 

confluens.18 Hence the gametophytes of trial plant multiplies 

under in vitro condition, Whereas Kn medium shows that high 

recurrence of vegetative prothalli prompts less shot for entomb 

just as intragametophytic selfing and less possibility of 

dispersibility.  

 

4. Conclusion 

the significant aftereffects of the present work on this plant 

were condensed as pursues. Germination was powerful on 

knudson's medium with Vittaria kind of germination and 

Adiantum sort of gametophyte improvement. The 

representations and translations through tables, figures, 

diagrams and particularly convention inferred in the present 

exploratory plant demonstrates that Knudsons medium as ideal 

medium. Miniaturized scale morphologically gametophytes 

have pluricellular meristems, apical indent, unicellular 

glandular hairs on 80 days. Regenerative potential was high in 

Kc medium. Treatment is viable following 120 days time. This 

convention could be alluded for further spore culture strategies 

and preservation of this plant. The clone shaping nature of 
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lithophytic greeneries was talked about in definite and identified with polypodiaceous plants. 
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