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the spores obtained from the rain water samples. The
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local origin.
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COLOURED RAIN: A REPORT ON THE PHENOMENON

S. Sampath!, T.K. Abraham?, V. Sasi Kumar® and C.N. Mohanan'

INTRODUCTION

On 25" July, 2001, Sri V. Vijayakumar of Morkulangara, Changanacherry town, Kottayam District,
Kerala State, informed CESSthat the region hed received red coloured precipitation in the morning. As
per his report, the coloured rain water had been collected and presarved in several houses. Some
people had used the water for different purposes and were worried whether this could harm human
beings, animals or plants. Two scientists from CESS visited the town on 26" July and coll ected
water samples. They also spoke to the local residents about their observations reated to the
incident. On 29" July, the same scientists went to Changanacherry again and dd a survey to
obtain further information from the residents on the sequence of events that preceded thered rain.

Earlier Reports

A search for possble erlier occurrences of red rain the world over revealed orly a handful of
reports mostly from the late nineteanth to the erly twentieth century. Where scientifically studied,
the reason for the colour was found to be suspended dust particles, dissolved salts or pollutants.
The sources for these contaminants were variously attributed to Saharan dust, micro- organisms of
African and South American aigin and meteoric dust. In an article on red rain, W.M. McAtee
suggested that the colour could be due to the presence of rapidly multiplying reddish algae and
rotifers living in rainwater (Monthly Weather Review, 45, 217-224, 1917). The cause of red colour
in rainwater during a rainfall in 1880was determined to be the presence of the alga Protococcus
fluvialis (La Nature, Sept. 25, 1880. Chemical analysis of the composition d red rain that fdl in
Sicily in 1872 showved the presence of several organic and inorganic compounds, and was
accompanied by meteoric dust. Similar conclusions had been drawn onthe coloured rain that fell
in Naples, Italy in 1818 Ehrenberg estimated that 720,000 Ibs. of matter fdl during a singe
shower, on October 17, 1846 near Lyons, France, and that 1/8th o the fall - 90,000 Ibs. - was
composed o microscopic diatoms (Passat-staub und Blut-regen, 1847 and Amer. Journal of
Science, Il. xi. 372). Interestingy, he was able to find owr three hundred species of organisms
(mostly diatoms) which were nat thought to be African. Fifteen were South American. And the
origin o the dust was unknown. One shower at Cape Verdes was described by Charles Darwin,
who estimated that it covered more than 1,600 miles. Furthermore, Darwin determined that the red
rain reached a distance of 800 or 1,000 miles from the coast of Africa. James Dwight Dana, in his
Manual of Geology (3rd. rev. ed., 1880 pp. 633-635), points out that, based onthese figures, an
area of more than a milli on square miles had been showered upon by this sngered rain.

1Centre for Earth Science Studies
2Tropical Botanic Garden and Research Institute



Report on Coloured Rain

Coloured rain has been reported in Kerala in earlier years also. An instance of coloured rain that
took place in Changanacherry in the 195G was ascribed to the dislution in rainwater of nitric
oxide produced by lightning (Bharathikutty Amma, persoral communication). There have also
been newspaper reports of coloured rain in 1896 (Malayala Manorama, July 4, 1899 and in
Perumbavoor about fifty years ago (Mathrubhumi, July 31, 2001 p4). In addtion, a few persons
we spoke to mentioned about red rain accurring in their childhood It, therefore, appears that

coloured rainfall might have been taking place occasionally in the state, but might have gore largdly
unndiced.

PRELIMINARY STUDIES

At Changanacherry, it was observed that a —_—
reddish brown substance had settled at the '
bottom of the ves# in which the coloured
ranwater had been collected by Sri
Vijayakumar. The sediment and part of the
water were collected for further study.
Samples of coloured rainwater from the
nearby houses also were collected in clean
plastic bottles. Eventually, brown sediments

Figure 1: On the right is the coloured rain water sample

settled dawn in @l the samples leaving the with suspended matter. On the left is the water sample

water colourless This indicated that the after the material has settled down. In the middle is the
dried suspended matter kept in a petri dish

colour of the water had been due to
suspended material (Figure 1).

Sri Vijayakumar, the other members in the family and several people from nearby houses were
interviewed to dbtain information on the occurrence. The people living in the area reported
hearing an extremely loud thunder in the morning d July 25". A few of them claimed to have seen
a flash o light along with the sound. This was reported to have ocaurred around 5:30 am in a
region stretching from the Morkulangara temple in Changanacherry to a point west of the Variam
Pond close to the flooded paddy fidds. All the people who were interviewed fet that the thunder
came from above and some e/en said that they had fet as if the rodf was gang to fall on ther
heads. A few people outside this region also reported a loud thunder. From these reports, an
approximate location d the source of the sound could be determined, and this fel within the
region where red rain was observed. The red rain was reported to have ocaurred around 8:30 am
by most of the people. They were also largely in agreament that there had been more or less
continuous rainfall in the night.

The samples of water were brought to CESS and filtered to separate the suspended material. The
pH of the water was found to be around 7, which is the pH for normal rain water. The dectrical
conductivity of the rainwater showed the absence of any dslved salts. The sediment was dried
and doserved under a microscope. It appeared like a reddish brown dust. Based onthese results, an
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initial conclusion was drawn that the loud thunder heard could have been due to a meteor and that
the colour in the rainwater was caused by dust from the meteor, since thundershowers are quite
unusual during this monsoon period.

The separated sediment weighed about 0.90 mg, which was given for detailed eemental analysis
using the lon Coupled Plasma Mass Spectrometer (ICPMS) technique (for dements other than
carbon and silicon, which were dore using Atomic Absorption Spectrometry and wet chemical
methods, respectively) to determine whether the material is of meteoric origin. The results of the
analysis (Appendx 1) shows that the material is nat of meteoric origin. The composition daes nat
correspond to that of volcanic or desert dust. Subsequently, further samples were obtained from
Changanacherry, Valanchuzhy (Pathanamthitta District), and Meeachil (Kottayam District).
When these samples were observed under a microscope, it was found that they contained tiny
round red coloured structures, which appeared to be spores of some micro-organisms. The sample
was, therefore, handed ower to the Tropical Botanic Garden and Research Institute (TBGRI) for
microbiologcal studies.

MICROBIOLOGICAL STUDIES

The samples were observed under a biological microscope. Fungal and algal spores, along with a
few protozoans and dher debris were observed. About 90 % of the spores were of aga origin (Figure
2).

In arder to identify the organisms, the spores
were allowed to grow in a medium suitable for
growth o algae and fung. Small quantities of
the sediments were inoculated to culture media |48
such as Sabouraud's agar (glucose - 40 g, p _'
peptore - 10 g, agar 20 g, distill ed water up to I~
1 litre, pH - 55) and Czapek Dox agar )
(Preparation: solution A: NaNOs - 40 g, KCI -
10 g, MgSO4(7H0) - 10 g, FeSO, - 0.2 g,
dislved in 1 litre of distilled water; solution

B: K,HPO, - 20 g dsolved in 1 litre of k7
distilled water. Mix 50 ml of solution A and
50 ml of solution B and make it upto 1 litre.
Add sucrose 30 g, agar 20 g, and 2 ml of trace ¥ o
eements). It was aso inoculated to potato
Dextrose agar (potato - 2009, dextrose - 20 g,
agar - 10g, distilled water - 1litre, pH - 5.5) to
verify whether any pathogenic organisms are

o
present. The debris was allowed to g'ow in Figure 2: Photomicrographs of the sediments from

Corn-meal agar (Preparation: corn meal - 30, getl;]ng\r/zztgéris;amples showing spores, protozoans and
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agar - 20 g, distilled water - 1 litre. Blend corn meal
in 800 ml distilled water, heat up to 60° C for one
hour and make up the volume). The inoculated petri
dishes and conical flasks were incubated for threeto
seven days and the culture was observed under the
microscope.

Intense growth was observed in the plates and the
conical flasks with corn meal agar. Only poor growth

was observed in the other media. Special sporanga

were also doserved under the microscope (Figure 3).

Bl The organism was identified as an alga belongng to
| the genus Trentepohlia, a lichen-forming alga.

Lichens and Trentepohlia

= A lichen is nat a singe organism, but the result of a
partnership (mutualistic/symbiosis) between a fungus

Figure 3: Intense growth seen in corn meal agar. ~ @d analgaor cyanobacteria. Some lichens are formed

of three or more partners. The body d a lichen
corsists of fungal filaments (hyphae), surroundng cels of green algae andor blue-green
cyanaobacteria.

The lichen fung (kingdan Fung) cultivate partners that manufacture food by phatosynthesis.
Able to shut down metabolically during periods of unfavourable condtions, they can survive
extremes of heat, cold, and drought. They are pionee's on bare rock, desert sand, cleared soil, dead
wood animal bones, rusty metal, and living bark. Most lichens grow slowly, probably because
they live in environments where water is avail able for only short periods.

Lichens have a truly remarkable resistance to drought. A dry lichen can quickly absorb water 3 to
35 times its own weight! Lichens can also absorb moisture from dew or fog, even from the air
itsdf if the humidity is very high and the temperature is low. They also dy out slowly, making it
possble for the photosynthesising partner(s) to make food as long as possble. This ability to
quickly absorb and retain water from many
sources makes it possble for lichens to live

in harsh environments like deserts and polar
regions, and on exposed surfaces like bare
rocks, roofs and treebranches.

The thallus of Trentepohlia is filamentous

and branched. The colour of the plant massis ﬁ_

typically brownish to ydlowish red. This ﬁ-j.*' : .

characteristic colour is due to the presence of ol Rl 53

orange red haematochrome disolved in fat Figure 4: Photomicrograph showing Trentepohlia with
haematochromes inside

Centre for Earth Science Studies/ Tropical Botanic Garden & Research Institute
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globules of diverse size. In shaded condtions, the colour may become dark and may also appear
as given. This pigment is regarded as the food reserve which accumulates in the cdls. In dy
periods with cessation d growth, the pigment accumulates in large quantities. Vegetative
reproduction is by detached wind-borne fragments. The cells readily separate from one ancther
forming a fine dust which is dispersed by wind.
Abundant reproduction accurs in wet wesather.
Sesdle sporanga with swarmers are aso
produced. These swarmers may be biflagel ate.
In some species, the colour may change from
orange-ydlow to geen.

The site was again visited on August 16, 2001 2
It was found that almost all the trees, rocks and  © 4
even lamp posts in the region were full of
lichens. Samples were collected from the area
and brought to the laboratory for detailed
studies. These lichens are of fibrous type.
Samples were observed under the microscope
and confirmed the identity as Trentepohlia with
orange-red pigment, haematochromes, inside
the cdls (Figure 4). The samples were again

Figure 5: Branched filamentous thallus of
Trente[ohlia observed in the cultures.

inoculated in media, as described earlier. They were
observed under the microscope after five days.
Branched filamentous thallus of Trentepohlia was
seen in the cultures (Figures 5). Sporanga with
spores were also ndiced (Figure 6). It was therefore
concluded that the algal spores found in the coloured
rainwater from Changanacherry were of local origin.

Figure 6: Sporangia with spores.

CONCLUSION

The coloured rainwater samples collected from Changanacherry were studied. The colour was
found to be due to the presence of a large amount of spores of a lichen-forming alga belongng to
the genus Trentepohlia. Field verification showed that the region red plenty of lichens. Samples of
lichen taken from Changanacherry, when cultured in an algal medium, also showed the presence
of the same species of algae. Both samples (from rainwater and from trees) produced the same

Centre for Earth Science Studies/ Tropical Botanic Garden & Research Institute 5
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kind d algae, indicating that the spores sen in the rainwater could most probably have come from
local sources.

Coloured rain hes later been reported from a large number of places in Kerala. Samples were
obtained from Valanchuzhy (Pathanamthitta Dt.), and Meeachil, Elikkulam and Ettumanoa
(Kottayam Dt.) When dbserved under the microscope, these samples also showed the presence of
microorganisms smilar to those found in the sample from Changanacherry. While detail ed studies
have nat been conducted in these cases, it is highy probable that the microorganisms found in
these cases also are lichen-forming algal spores from local sources. In all probabili ty, the instances
of coloured rain reported from other parts of the state also might be due to such causes. The colour
may change according to the nature of the alga since the pigment variesin dff erent algae.

Thus, the study has determined that

*  thecoloured rain in many partsof the stateisdueto the presence in rainwater
of significant quantities of coloured lichen-forming algal spores of local origin;

*  nodust of meteoric, volcanic or desert origin ispresent in therainwater;
*  thecolour of therainwater isnot dueto any dissolved gases or pollutants.

FURTHER STUDIES

Although the reason for the colour in rain water has been identified, some interesting and
important questions remain to be addressed: What are the reasons for the coloured rain reported to
have occurred this year only? Why has it been reported orly from a few scattered places in the
midlands of Kerala? And what is the mechanism by which a large number of spores go up into the
air simultaneously?

Two condtions are to be satisfied for this phenomenon to take place. First of all, there must be
sufficient spores available. Secondy, they must be transported into the atmosphere more or less
simultaneously and in large quantity so that, as they are washed down by rain, the water becomes
coloured.

For sufficient spores to be available the area must have plenty of lichens and the weather
condtions should be suitable. The attire area being thickly vegetated, gives ideal space for lichen
growth onbarks of trees, rooftops, walls and even onthe ground. Further, culturing of samples of
lichen taken from Changanacherry indicates that they are similar to the ones obtained through
culturing the spores from the rainwater. It can, therefore, be reasonably concluded that the spores
foundin the rainwater originated locally.

Lichens grow well in cold, humid condtions. Their life cycle has two phases, vegetative and
reproductive. While the organism grows and spreads during the vegetative phase, spores are
formed and dsbursed during the reproductive phase. However, the organism can ¢gt into a
reproductive phase if it perceives a threat to its existence in the form of adverse weather
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condtions or other physical parameters. A large number of spores can be produced quickly in
such circumstances.

Kerala has receved almost continuous rainfall from March orwards this year, which does na
happen namally. Condtions have thus been quite conducive for the growth o lichens. This is
perhaps one of the reasons for the widespread presence of lichen seen in Changanacherry. The
extent of lichen in theregionis sufficient to generate the quantity of spores e in the rainwater.

For these lichen to release their spores smultaneoudly, it is necessary for them to enter ther
reproductive phase at about the same time. While this may be a possbility, it is quite improbable.
Each individual organism would have its own life cycle, andit is difficult for all such arganismsin
a region to mature at the same time. A type of behaviour known as g/nchronaus flowering, where
most of the plants of the same species produce flowers at the same time, is known in higher plants.
Similar phenomena in algae, known as algal blooms, are also reported from eutrophic water
bodes. However, such behaviour has nat been reported in lichens, but canna be ruled aut. An
alternative possbility is that some microclimatic change could have stimulated the lichen. This
might happen if there was bright sunshine of sufficient duration. The fact that coloured rain has
occurred in small pockets rather than ower a large region indcates the possbility of some
microclimatic change stimulating the release of spores. Unfortunatdy, microclimate data is nat
available to confirm this hypothesis. A detailed study o the behaviour of lichen in dfferent
microclimatic condtions is therefore necessary to understand the phenomenon better.

The people interviewed in Changanacherry reported hearing an extremdy loud thunder early in
the morning a few hours before the red rain. A few of them also mentioned seang a light, which
they interpreted as light from a lightning bolt. This happened onJuly 25th, when the state is in the
midde of the south-west monsoon Thunderstorms do nd form during this time of the year,
especially when the monsoon is in full swing. Further, thunderstorms do nd begin and end with
ore singe lightning stroke. The only other posshility for such a loud sound to be produced is
from some object travelling at supersonic speals. One eplanation for the sound and the flash is
that a meteor had passed owerhead. The sound could have been the sonic boom produced by the
meteor, which would have been burning brightly, thus giving aut intense light also. The area
where people in Changanacherry observed the red rain coincides well with the area where people
reported the loud ‘thunder’. While a relationship between the two phenomena is nat apparent, it is
intriguing that red rain should occur in the same region a few hours after the sonic boom. There
are no corfirmed reports about thunder-like sounds from other sites where coloured rain hes
occurred.

The lichen forming algal spores are microscopic and range in size from 3 to 5 micrometres. The
norma mechanism of transport of spores into the atmosphere is by wind. In dry condtions, the
spores can be asily carried by wind Vertical circulation is needed to lift the spores to cloud
heights. Such circulation is not normally present during right time. Since the coloured rain was
observed in the morning, the spores could have been rdleased orly some time in the night or early
in the morning. Several people interviewed said that there had been rain in the night. In the
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circumstances, it appears that the spores could have entered the atmosphere erly in the morning
only. It is normally nat posgble for vertical winds to be present at these times. One possbility is
that the spores released from trees remained in the air at the same altitudes and were washed dowvn
by the rain. This appears to be the only feasible mechanism. Detailed microclimatic studies are
required to confirm this hypothesis.

The lowland d Kerala is poar in permanent vegetation to support the growth o lichens. However,
the midlands, especially the homesteads, and the highlands are thickly vegetated with perennial
trees. These areas are thickly populated and hence the vegetation dees not undergo periodc
changes. In such condtions, spores, pollen gains and dher organic debris may namally be
present in rainwater, particularly during monsoon seasons. They can remain unnaiced if ther
numbers are nat large enough to gve colour to the rainwater. Even when they are present in
sufficiently large numbers, people may na natice the colour if the rain accurs at night. During day
time also, if someone natices the colour in the rainwater collected in a vessd or tank kept outside,
the natural inclination may be to think that some dirt has got into the vessd. During the
discusgons with the people in Changanacherry, one fact that came to light was that many people
who saw coloured water in vessds or buckets kept to collect rainwater just threw out the water and
collected fresh water. Anyore could have fdt that some unknowvn phenomenon tad occurred. In
some other areas, people said that they reported the coloured rain orly because it had become an
item in the news. This points to the posshility that earlier ocaurrence of coloured rain might have
gore unndiced and unreported. It is also posgble that such lichens are present in the highlands
and coloured rain may be a frequent phenomenonthere as well.

Strange happenings have been reported from various parts of the state, like the collapse of wdls,
sudden lowering a disappearance of water from wells, and the sounds heard from wells (Mathai,
J. and Singh, H.N.: Collapse of Open Wells and Other Related Phenomena in Kerala, Tech. Rep.
No. PR - 62/2001, CESS, Thiruvananthapuram). One question that has been in the minds of
people is whether these phenomenon are related to coloured rainfall. Here two posshili ties have to
be considered. One is a direct cause-effect reationship between these phenomena. The second is
the possbility of a common cause.

A wdl collapse can lead to the kind d coloured rain seen here only if it can help ether a) in
producing a large quantity of algal spores, or b) in transporting the spores into the atmosphere.
The present understandng d the two phenomena cannd give a reasonable mechanism for ether
of them. The data on the ocaurrences of coloured rainfall and well collapses do nd support any
relationship. For instance, the first well collapse was reported in June 2001, while the first report
of coloured rainfall appeared orly in July 2001 Further, coloured rainfall was reported from
Lakshadwegy where there was no well collapse. While the posshility of new insights leading to
any link canna be ruled aut, at present it can be reasonably concluded that well collapses canna
directly cause coloured rain. The posshility of a common cause leading to the two phenomena is
difficult to explore unlessthe common cause can be identified. However, if such common cause is
there, we may expect a reasonable degree of spatial and temporal agreement between reported
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cases of well collapse and coloured rainfall. While the places from where these events have been
reported fall more or less in the same region, there does na appear to be any temporal
relationship. Therefore, the probability of these happenings being rdated is very small. However,
one posshility is that well collapses are related to the unusual pattern o rainfall received by the
state this year. As we have observed earlier, the growth o large amounts of lichen may be related
to the weather pattern. Thisis one possbility of a link between the two phenomena.

Microclimatic and microbiologcal investigations at a few sites may be of hep in understanding
the phenomenon d coloured rain better. Although coloured rain may na occur every year, these
investigations may help to understand the life cycle of lichens and their response to microclimatic
stimuli, which can help in unravelli ng the phenomenonfully.
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APPENDIX

(A) RESULT OF THE ELEMENTAL ANALYSIS OF THE DRIED SEDIMENT

Major Elements (%)

1. Aluminium 1.00
2. Potassium 0.26
3. Magnesium 1.48
4, Calcium 2.52
5. Sodium 0.49
6. Iron 0.61
7. Silica 7.50
8. Carbon 51.00
9. Phosphorus 0.08
Trace Elements (ppm)
1. Nickel 42.64
2. Manganese 59.21
3. Titanium 321.42
4, Tantalum 1.20
5. Niobium 3.48
6. Chromium 67.18
7. Cobalt 2.60
8. Copper 55.29
9. Rubidium 11.51
10. Strontium 37.40
11. Yttrium 5.00
12. Lanthanum 11.61
13. Cerium 17.98
14. Proseodymium 2.32
15. Neodymium 6.80
16. Samaralum 1.65
17. Europium 0.74
18. Gadolinium 1.84
19. Dysptosium 1.14
20. Tetbium 0.16
21. Erbinium 0.63
22. Thallium <1
23. Ytterbium 0.39
24. Lutetium <1
25. Holmium <1
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(B) PLACES WHERE COLOURED RAIN HAS OCCURRED

No. District Place Location Date | Approx. Time
1| Alappuzha Koyana 27/07/01 bet. '8 & 10 hrs
2| Alappuzha Aroor 27/07/01 bet. '8 & 10 hrs
3| Alappuzha Chengannur 27/07/01 bet. '8 & 10 hrs
4| Alappuzha Haripad 27/07/01 bet. '8 & 10 hrs
5[ Alappuzha Kuttamperur 27/07/01 bet. '8 & 10 hrs
6 Alappuzha Mavelikkara Cherukol 28/07/01 Afternoon
7| Alappuzha Mavelikkara Ponnezha 28/07/01 Afternoon
8| Alappuzha Mulakkazha 27/07/01 bet. '8 & 10 hrs
9| Alappuzha Pandanadu 27/07/01 bet. '8 & 10 hrs

10| Alappuzha Pavukkara 27/07/01 bet. '8 & 10 hrs
11| Ernakulam Aaluva Chenganodu 27/07/01 10:30
12| Ernakulam Kadungallur 27/07/01 13:00
13| Ernakulam Kaitharam 27/07/01 13:00
14| Ernakulam Kottuvally near Govt. UP School 27/07/01 13:00
15| Ernakulam Mulanthuruthy 28/07/01 09:20
16| Ernakulam Muvattupuzha Puthuppady Jn. 27/07/01

17| Ernakulam Nedumbassery Avanamkodu 28/07/01 Morning
18| Ernakulam Nedumbassery Avanamkodu 27/07/01 Morning
19| Idukki Deviyar 28/07/01

20| Idukki Erattayar 01/08/01

21| Idukki Kandar 28/07/01

22| Idukki Kattappana Irattayar 01/08/01

23| Idukki Kattappana Vallakkadavu 01/08/01

24| Idukki Kattappana Irattayar 04/08/01

25| Idukki Machiplavu 28/07/01

26| Idukki Nariyampara 28/07/01

27| Kannur

28| Kasaragode Madikai Malappachery 01/08/01

29| Kollam Pathanapuram near Panchayat Office 28/07/01

30| Kollam Mavila 26/08/01

31| Kollam Pattazhy 27/08/01

32| Kottayam Changanacherry Puzhavathu 25/07/01 Evening
33| Kottayam Changanacherry Morkulangara 25/07/01 08:40
34| Kottayam Changanacherry Vazhappally 28/07/01

35| Kottayam Changanacherry Morkulangara 14/08/01 10:00
36| Kottayam Ettumanoor 19/08/01

37| Kottayam Kanjirappally Chenappadi 27/07/01 13:30
38| Kottayam Kanjirappally Mukkali

39| Kottayam Manimala near Mini Indust. Estate | 04/08/01 11:00
40 Kottayam Meenachil Kadanad 27/07/01 17:00
41| Kottayam Elikkulam Panchayat | Panamattom 02/08/01 Night
42| Kottayam Elikkulam Panchayat | Panamattom 15/08/01

43| Kottayam Thrikkothamangalam 27/07/01 08:30
44 Kozhikode Malapparambu 04/08/01

45 Malappuram Vengara 28/07/01

46( Palakkad Kizhakkancherry 27/07/01 Night
47| Palakkad Manjapra 27/07/01 Night
48| Palakkad Moolankodu 27/07/01 Night
49( Palakkad Shoranur Vadanamkurichy 27/07/01 Night
50| Pathanamthitta| Chittar 27/07/01

51| Pathanamthitta| Kadammanitta 01/08/01

52| Pathanamthitta| Valanchuzhi 27/07/01 Morning
53| Pathanamthitta| Vallikode Vellappara Colony 01/08/01

54| Pathanamthitta| Ranni Vechoochira 04/08/01

55| Thiru’puram Vithura Kallar 31/07/01

56| Wayanad Padinjarethara Banasurasagar 01/08/01 Morning
57| Wayanad Ambalavayal Edakkal 04/08/01 12:00
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