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WATER QUALITY AND METAL UPTAKE BY Cabomba
caroliniana IN THE LOWER REACHES OF PERIYAR RIVER

Kaladharan P, Valsaia, K.K and George, J. P
Cenlra) Marine Fisheries Rescarch Institute, Kochi, Kerula-682 018

ABSTRACT

Zine, cadmium, copper and lead concentrations as well as water gquality parameters from Periyar vivey adjotniny Edava
industrial area and the bivaccumulation of these metals by the submeraed aquatic plant Cabomdbia caroliniata, were manitored
memthly for two yeas period from Apil 2003 Ammiia values remained 1004 higher at Edayar than the upstream area
( Aluva). The levels of heavy metals in the ambient wister at Ldayar registered very high levels of zine (287 ug/h. cadmium
(6.74 ug.1}, copper (2.79 ugdl) and lead (2.86 ug/l) than at the upstream station. Sinilarly the Cabomba plants collected from
I:dayar had accumulated substantially higher conceatrations of these metals than in the same plant collected from Aluva
(Cd 57,68 ug/g dry wias against 2,39 ug/g dry wi, Cutiaw aainst 6.98 ugfe dry wiand Zn 796 against 168.79 up/gdry wi
Cmdicating the extend of metal contaminated eillucis discharged into the river from the Edayar region.

INTRODUCTION

lhe large extent ol backwaters i the arca and

Rivers arc major sinks that act as active 2co- the number of smialt and  big islands, Central
chemical areas from which the heavy metals lind - Marine Fisheries rescarch Institute. Cochin bas
their way to the sea. As freshwaler from river carricd oul studies on the state of health of
mixes with scawater at the estuary, metaly may — coastal aquatic fife, sediment and inshore waters
be lost or transformed from soluble form (o the of Cochin as well as the Vembanad cstuarine

sediments by lMocculation or to the planklonand — System which reccives industrial effluents
macrophyles by adsorption and bicaccumulation dischurged rom more than 250 chemical

(Saulomons, 1989). There arc a totd of 113 rivers factorics and industries around.  The present
in the country with atota) length of 45000 K. communication compares the water quality ot the
Oul of these , 14 are major, 44 medium and 55 lower reaches of River Periyarat industrial area
mmaor ones. The two largest sources of pothition Pdayar region and Aluva amd the
in these rivers are the municipal sewige and bivaccmnulition of metats by o hydrophyte
ndustrial elfluents. The urban sector of tiw arowing in these regions.

- . e Re L le 5 N Vo LIS T asher ‘ JEorgr “
conniry generaie 3650 cuble muters ol venste M ATERIALS AND METHODS
water and the major industrial units generale i)
- : C e ' Water and whole part of aguatic submerged
miilion cubic meters of effluents cvery year. ‘ | : L L s
plant Cabomba carotiniana were collected
River Periyar is fucing severe eavironmental  paonihly from Edayar industrial area (107 04

problems day by diy such as industrial etifuents 197N & 76° 137 127E) and from

Tamith: , ¢ Y - o .
(Unnithan et al., 1977 Mohapathra and comparatively  clean  upstream  arca.

Rengarajan. 2000); sund mining and sadiity Thottumugom near Aluva (10007 387N & 70
intrusion (Sankaranarayanan ef ol 19861 and 2 —'I'I”I-‘,J-. Edayar is situated in the Eloor an
damming and altered river HoweAnon.. . intand istand flocked by 230 chemival factories
The role of Peryar niver in the developrciil ol and industries manufacturing difTerent products
Cochin region s very vital. “The opoyiuphy ol such as feriilizers, chemicals, bio-aciiss metabs.
the Tow land portion of the region s arenltof e, catalysis, dyes, tyres, machinge feols.soaps
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and detergents, radioactive materials, pesticides,
petrolcum products, aviation fucls, rayon pulps
cte. Entire plants collected from both the siles
were washed thoroughty with tap water and then
with distilled water and finally dricdin anoven
to @ constant dry weightat 80 = 27 ¢,

Meclals such us cadmium, [ead. copper and
zince from the dried plant tssuc samples were
extracled using acid digestion procedure (Dulzicl
and Baker 1984). The metals extracted from the
tssue and scdiments were detected on a Perkin
Elmer AAS (Model 2380) in an air-acctyvlene
flame. The precision of the analysis was found
to be within 10% and the percentage recovery of
metals ron the spiked sumples was Tound o be
88.26 %% for Cu, 93.55% lor Zn, 93.80% loi Pb
and 95.70% tor Cd when Spectrosol (BDI
England ) Tor soft tissuc parls of a prawn
Metapenacus  dobsoni were used.  The
percentage deviation from true value was =2.9%
for Cd and =1{% for Pb in tissuc samples and
+35.4% for Cd and -20.8% for Pb in sediment

sumples.

Water
biochemical oxygen demand (BOD), ammonia,
pH oand total suspended solids (TSS) were
determined using standard procedure (APLHA
JUBS).
determined using anode stripping voltametry
technique (VA 757, Metrohm) from liltered
water samples (0.45p).. Statistical analyses such

qualily paramcters such as

Meltals from water samples  were

as correlation and t- test were carried out with
PC based SAS.
RESULTS

Water quality parameters observed [rom
Edayar and the control site showed considerable
variation during the study pertod (Figs. 1 - 4).
The levels of ammonia were significantly higher
at Edayar than in Aluva. Whercas, pH, TSS and
BOD valucs registered higher at Aluva than at
l-dayar. Similarly the vajues of dissolved inctals
were significantly higher at Edayar than at the

control site excepl for lead (I'igs 5-8) Monsoon
months registered maximum levels of dissolved
metals in BEdayar, whercas the post monsoon
period had recorded higher tevels of these metals
in Aluva but levels much lower than the

doswntream site

Bioaccumulation of metals in aquatie plan
Cabomba carolinfana was signilicantly higher
in the palnts growing in Edayar than in the plants
growing in Aluva (Figs 9- 11). Levels ol leud
were below the detection limitin Aluva, although
the water [rom Aluva registered amean fevel ol
2.305 ug/l lcad.

DISCUSSION

The results clearly indicate the water quality
including the levels of metals of fowcer reaches
of River Periyar, especially the Ldayur region is
highly polluted. The bioaccumulation of metals
Cd, Zn and Cu in the plant, Cabomba cuaroliniana
from Edayar has been found (o be significantly
at a higher level. The source of these pollutants
appears Lo be the industrial cstablishments
situated there, as metal load in the upstrean
stalion situated five km apart showed very low
levels of Cd, Cu and Zn.
fevels ol metals in water and plant tissue studied

Incidence of higher

during monsoon indiciies that the releasc of
clTluents by the factories s prevaleat during
monsoon period (Figs, 5- 8). Krishnakumar ¢t
al (1990) found that Crasostrea cucculata were
more effective accumulators ol Zn, Cd and Cu .
while Perna viridis and the scaweed Sargassum
tenerrimum were excellent accumulators of Ph
and Mn.

The levels of Cd, Zn and Cu in Cabomba
were biomagnilicd proportienalely {rom their
respective habitats, except for Pb, indicating that
Cabomba is not an effective accumulator of Pb
and thus not an indicator for dissolved Pb.

Our observations on the 'TSS, ptl, ammonta
and mctad levels do agree well with the report
preparcd by Greenpeace Research Laboratories
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(Greenpeace, 2003) on  the state ol hcalth of
River Periyar. Senthilnathan  and
Balasubramanian (1999) reported about a lincar
reiationship Cd of

Phytoplankton with ambient water.  Sub adults

between Cu and

ol Channa punciaius exposed Lo mercuric nitrate
for 120 hrs at concentrations as fow us 0.G19 ppm
induced chromosomal aberrations (Ansy and
Shrinivas, 2003},
other forms of riverine and estuarine biota as

Similar risk may occur 1o

these habitats are favourable feeding and
breeding grounds for many commercially
important fishes. The water quality parameters
and dissolved metals in water were well with in
the WHO prescribed safe limits. Llowever, in
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the Cabomba samples from Bdayar revealed
sine levels exceeding WO set sale levels
(WO 1987)
moniloring in this species as well as m other fova

which warrants  further

and fauna,
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Fig. 1) Bioaccumulation of Zine in Cabombu

curoliniana
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