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Abstract - The present study investigates the growth and development of Actinopteris radiata, a widely
distributed fern species in Rajasthan that is well-adapted for dry conditions. The study focuses on the effects of
different coloured lights on the growth and development of A. radiata. The observations include the initiation of
2D growth, the form of gametophytes, and the development of sporelings. The results show that the blue light
has a significant effect on the development of the gametophytes, with a 90% frequency of cordate gametophytes.
In contrast, the red and yellow lights promote filamentous and irregular forms of gametophytes, respectively. The
study concludes that A. radiata is well-adapted for dry conditions and that different coloured lights can
significantly affect its growth and development.

Index Terms - Gametophytes, sporelings.

INTRODUCTION

Rajasthan state is situated in the north western part of India. The relief features of the state are marked by the
Aravalli ranges which run across the state for nearly 692 km. Extremity of climate is the characteristics of
Rajasthan. In spite of xeric climate, the adaptability of pteridophytes in drier condition of Rajasthan is remarkable.
The term pteridophyte also refers to ferns and a few other seedless vascular plants. The pteridophytes include the
fern and fern allies and they are the vascular plants that produce spores rather than seeds. The spores are produced
in sporangia borne in sori on the lower or abaxial surface of the leaves. (Singha K.B et.al., 2013)

Ferns are found to provide food, medicine, fiber, crafts and building material, abrasives and of course for
decoration. Traditionally, people used pteridophytes as medicine and anti-bacterial agents. (Manjunath M et.al.,
2013).

Actiniopteris radiatais a shrub plant belongs to the family Pteridaceae and grows around tropical regions like
Africa, India, Nepal, Srilanka, Madagascar. A. radiata has the common names of Morpankhi, Mayurishika and
Peacock’s tail. The plant possesses different traditional values such as as astringent, anti-inflammatory, useful in
cough, bronchitis, asthma, diarrhea, dysentery, dysuria, used internally and externally for infected wounds and
ulcers (Khare C. P 2004).

Studies of the whole life cycle of these pteridophytes help us to understand, how ecological factors influence the
life cycle. The present paper represents the influence of various light qualities gametophyte development and
expression. This study provides a protocol, which could be used for future experimental studies of this particular

group.

MATERIAL AND METHODS

Collection of the plant material:

Whole plant of the study species, A. radiata was collected from the Hills, & was washed under running tap water,
air dried.

The spores lose their viability if stored at room temperature. Therefore, collected spores were preserved at low
temperature (4°C) for further studies.

Spore germination:

Sterilization of spore:

Spores of A. radiata (SW) Link from nature and dry sporophylls were sterilized in a 3% sodium hypochlorite
solution for 2 minutes.
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Inoculation of spores on the culture medium:

The spores collected were cultivated on the Knop's solution supplemented with Nitsch trace.
Supply of different light qualities:

Illumination was provided by two 40-watt fluorescent tubes kept at a distance of 1-meter spores were allowed to
germinate in a culture chamber maintained at 25-27 C° Red light was obtained by  covering Petri dishes with
two layers of red gelatin paper, blue and yellow light were obtained by covering the Petri dishes with two layers
of blue and yellow gelatin paper respectively elements.

OBSERVATION:

Different events of gametophyte development such as formation of protonemal filament, initiation of 2Dgrowth,
development of spatulate and cordate gametophytes and sex organs under different light qualities in A. radiata
have been studied. The data relating gametophyte development have been presented in Table 1.

Protonemal filaments (1D gametophytes) were found to be 4-5 celled in control, 3-4 celled in red and 2-4
celled in yellow light. While it is 4-6 celled under blue light. 2D growth was started on 12" day in control and
yellow light while it occurs earlier by one day in red light and delayed by three days in yellow light.

The percentage of 2D gametophytes on the day of initiation of 2D growth was found to be 29% in control
and 19% in red light. The percentage value of 2D gametophytes in blue and yellow light is ranging between these
two.

The highest percentage of spatulate gametophytes in between 15-25 days was observed to be 52% under
control followed by the percent value of spatulate gametophytes under yellow light. The minimum value of these
gametophytes was observed under red light while under blue light percent value of spatulate gametophyte was
found to be slightly higher than red light and lower than yellow light. Thus red and blue light do not favour the
development of spatulate gametophytes.

Cordate gametophytes were observed in between 25- 35 days from the date of sowing. Percentage of cordate
gametophytes was found to be 41% in control and 10% in blue light. Irregular multinotched gametophytes were
observed under red, yellow and blue light. Frequency of abnormal gametophytes has been recorded to be highest
in this taxon. Regeneration of gametophyte has also been seen in this species.

The gametophytes of A. radiata produce sporophytes apogamously without the development of sex organs.
Sporophytes were observed after 45 days and their frequency has been recorded upto 95% after 52 days of sowing.

Cordate gametophytes were observed in between 25- 35 days from the date of sowing Percentage of cordate
gametophytes was found to be 41% in control and 10% in blue light. Irregular multinotched gametophytes were
observed under red, yellow and blue light. Frequency of abnormal gametophytes is higher in this taxon
Regeneration of gametophyte has also been seen in this species.

The gametophytes of A. radiata produce sporophytes apogamously without the development of sex organs.
Sporophytes were observed after 45 days and their frequency has been recorded upto 95% after 52 days of sowing.
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Table 1: Gametophyte development in Actinopteris radiata under different light qualities.
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Different events of gametophyte development under different Lights have been presented in Graph.
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Graph 5: Development of Sporeling under different Lights.
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Result & Discussion:

During present investigation, in addition to spore germination in ferns, light also regulates the initiation and
subsequent development of gametophyte

In present investigation the higher percentage of spatulate gametophytes has been observed in between 15-25
days from the date of sowing in control the normal cordate gametophytes have been observed in between 20-35
days in control.

Mohr (1956 a,b), Miller & Wright (1961) and Miller & Miller (1963) have reported that red and far red light were
found effective in promoting filament as well rhizoidal elongation.

Irregular gametophytes have been observed under yellow light. These findings are in confirmation with the
reports of Mohr (1956) suggesting that after initiation of 2D growth a continuous activation of blue light sensitive
system is required for the growth to continue in prothallial form.

To conclude, the red light favours the spore germination but does not favour the 2D growth in protonemal
filaments while the reverse is true for blue light. Mohr & Ohlenroth (1962) suggested that blue light induces
transition from 1D to 2D growth in gametophytes. Miller & Miller (1964) have also reported a similar effect.
Chole et.al.,(2017) & Zhang et.al.,(2015)

Conclusion:

This study provides important insights into the influence of ecological factors, such as light quality, on the life
cycle of pteridophytes, specifically Actiniopteris radiata. The results of this study could be used for further
experimental studies of this particular group and help us understand the ecological adaptations of pteridophytes
in drier conditions of Rajasthan.
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