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Executive Summary

Collection and taxonomical identification of ferns:

The study was conducted by collection of various fern flora available in this part of the
region. Particularly, the ferns were collected from Yedmaru village of Udupi district which is
adjacent to the UPCL Thermal Power Plant. Western Ghats possess a large extent of biodiversity
over the ecology and biogeography of Peninsular India and extensive sampling was done from
the iron ore rich region of Western Ghats - Kudremukh National Park, Karkala.ferns were also
collected from the Charmadi Ghats which is connects the western part of Dakshina Kannada
district to Chikmagalur district. The availability of pteridophytes varies significantly throughout
the year and therefore the collection was made in three phases- the pre-monsoon, monsoon and
post monsoon season of the year. Around 42 different fern species were taxonomically identified
and confirmed and a Book on Pteridophytes of Western Ghats titled “A Guide on Ferns of
Kudremukh National Park™ was released.

Among the Pteridophytes, 22 ferns based on their availability were used for the

preliminary study.

Soil profiling-Physical and Chemical parameters:

The soil samples were collected from the industrially contaminated site and also from the
iron ore rich Kudremukh National Park. Various tests to determine its fresh weight, dry weight,
pH, Organic Carbon Content, Atomic Absorption Spectroscopy (GBC 6000) for different toxic
and non toxic elements like Cadmium (Cd), Chromium (Cr), Lead (Pb), Iron (Fe), Zinc (Zn) and
Copper (Cu).

pH of the soil collected showed a range from 4.55 to 6.66. Based on the standards for
identifying the soil types, the soil sample collected from Kudremukh showed the minimum
stating its extremely acidic nature since it is less than 4.6. The soil samples from the farm were
moderately acidic in nature. Overall the soil samples of both regions were acidic in nature.

It is generally assumed that on an average organic matter contains about 58% organic
carbon. The % organic content present in 1 g of soil varied from 0.23 to 4.93. The soil samples
of the industrially polluted area showed the least organic carbon content indicating poor soil

fertility.




The soil samples from both the locations have shown significant amounts of Chromium,
Iron and Zinc. The concentration of Cr in soil varied from 1.003 -1.065; Fe: 0.339-0.42 and Zn:
0.372-2.689 ppm. There is no trace of the other three elements tested i.e., Cd, Cu and Pb. The
presence of chromium in the soil indicates the extensive pollution with this heavy metal.

Determination of percentage dehydration and heavy metal detection of the ferns under
abiotic stress:

Since the soil samples showed the presence of heavy metal like Cr, 22 ferns were
checked for their physiological changes in the system. For this, the foliar region (in triplicates)
was sampled for the determination of fresh weight, dry weight, percentage hydration, and AAS
for the similar elements as that of soil i.e., Cadmium (Cd), Chromium (Cr), Lead (Pb), Iron (Fe),
Zinc (Zn) and Copper (Cu).

The ferns showed preferential absorption of some heavy metals. Among the heavy
metals Chromium was the most preferred and among the non toxic ones, iron was the highly
absorbed metal. The average foliar Cd content varied from 0 - 130 ppm; Cr from 41.63 -581.88
ppm; Pb from 0 -3.94 ppm; Fe from 20.42 to 2010 ppm; Zn from 45.29 — 817.38 ppm and Cu=0.
581.88 ppm/g dry wt. of Chromium had accumulated in the foliar region of Tectaria coadunata
which was collected from UPCL site (Fig 4) and the highest accumulation of 1792.37 ppm /g dry
wt. of iron was observed in an Athyrium hohenackerianum collected from iron rich soil of
Kudremukh, Western Ghats (Fig 5). The fern samples collected from UPCL region showed
preference for Zn and Cr and the ferns from Kudremukh region showed accumulation of Fe and

Zinc in their fronds.

Based on the preliminary study, the findings were as follows:

Cr accumulation in the leaf ranged from 41.63 to 581.88 ppm.

= The maximum was 581.88 ppm in the foliar region of Tectaria coadunata which was
collected from UPCL site.
= The other two good candidate ferns were Nephrolepis hirsutula - 324.44 ppm and

Drynaria quercifolia - 235.42 ppm.

Cd accumulation ranged from 0 to 130 ppm.




=  Maximum being 130 ppm in T.coadunata, 50.91ppm in Acrostichum aureum and 50.83

ppm in Athyrium hohenackerianum.
= Laboratory studies on Pityrogramma calomelanos had shown a good hyperaccumulation

for cadmium upto 70 pg/g dry wit.

Candidate ferns that showed hyperaccumulation

A.hohenackerianum D.quercifolia

T.coadunata T.polymorpha
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