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ABSTRACT KEYWORDS
Krishnan Anaikattu Kulam (KAK) of Pollachi townisarainfed eutrophic _Phytoremediation;
pond polluted by the inflow of municipa sewage, domestic and industrial Physi COjCh(?'T‘l?al parameters;
wastes. An attempt has been made to treat the polluted pond water by the Vetiveriazizanioides.

medicinal plant vetiver (\etiveria zizanioides L) belongsto the family as
aphytoremedial measure to minimize the pollutant level in eutrophic wa-
ter. The physico-chemical parameters, nutrient content and growth rate of
the pond water after the treatment with vetiver was studied at the inter-
valsof 15, 30, 45 and 60 days. The physical parametersinclude suspended
solids, dissolved solids and total solids. The chemical parameters studied
were dissolved oxygen, BOD, COD and total alkalinity. Temperature and
pH were stable throughout the period of study. Due to the growth of
vetiver the TDS, TSS, and total solids were gradually decreased. The
dissolved oxygen content was increased and BOD, COD, tota hardness
and total alkalinity were decreased. The nutrients such as calcium, mag-
nesium, sodium, nitrate, bicarbonate, calcium carbonate, phosphate po-
tassium and sulphate were reduced due to the activity of vetiver. The
growth rate of vetiver was increased enormously was observed.
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INTRODUCTION nologies. Thesetechnol ogiesare expensive and depen-

dent on dectrica energy and skilled personnd.. Recently

Lakesand pondsrichinnutrientsundergo eutrophi-  phytoremediation hasgained substantid interestinwaste
cation, whichisthe phenomenon of increaseof dlgal  water trestment.

blooms and depletion of oxygen in the water. Phytoremediationisagreen and eco-friendly tech-

Eutrophicated water leadsto thedeath of aquaticlife.  nology intreating wastewater. It isthe easiest and cost

Treatment of eutrophicated water hasmainly beendone  effectiveway to reducethe organic and inorganic nutri-

by conventiona method of water treetment sysemssuch  entsin the eutropic water. Plants such as Bamboos,

asactivated dudgeand biologica nutrientremova tech-  Brassicajuncea, Eicchorniacrass pes(water hyacinths),
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Poplar trees, Alfaafa, Potomogeton nodosus (Ameri-
can pond weed) and Sagittarialatifolia(Arrow head)
and Lycopers cum esculantum (Tomeato) arecommonly
used to treat water polluted with heavy metd sand other
nutrients.

Vetiver hasthe unique soil and water conservation
properties, erosion control, water disaster mitigation,
crop protection, animal feed and medicina properties.
It can be established on acidic and akaline soilstotol-
eratehighlevelsof heavy metdsinthesoil. Thevetiver
grass becomes an alternative choiceto be appliedin
wastewater remedy becauseit hascomplex fibrousroot
system that can absorb water and el ementsvery well
and it can aso protect soil surfacefrom soil erosion. In
Australia, vetiver was used to absorb | eachate and ef -
fluent from landfill9,

Cons dering the gpplicationsof vetiver insoil and
water conservation, the present study was attempted
to treat the polluted water of KAK pond of Pollachi
town with vetiver asaphytoremedial measure.

MATERIALSAND METHODS

The pond selected for the present investigation, is
“Krishnan Anaikattu Kulam” (KAK Pond) and it is situ-
ated at 10°36’ N latitudeand 77° 03’ E longitude at an
elevation of 270.09 m abovethemdl., at adistance of
about 4 Km, southwest of Pollachi townin Coimbatore
digtrict of Tamilnadu state. TheKAK pondisarainfed
pond andishighly polluted with municipa sewage, do-
mesticand industrid wastes.

The volume of water was measured before and
after culturing vetiver. Threeweeksold vetiver slips
(\etiveria zizanioides) roughly about 10 cm were
taken and culturedin atrough containing 50 liters of
pond water. The growth rate was careful ly observed
and theresultswere noted at theintervalsof 15, 30,
45 and 60days.

The suspended solids, dissolved solids and total
solidswerewe ghed and ca cul ated. Thedissolved oxy-
geninthewater sampleswereanadyzed by theWinkler’s
method¥. Thebiologica oxygen demandwasandyzed
by modified Winkler’s method (5 days incubation) as
pert?. The chemical oxygen demand wasanalyzed by
Liebigreflex condenser method. Thetotd akdinity (car-
bonates and bi carbonates) of the samplewas estimated

as per themethod given by!".

Thedissolved nutrientswere estimated by slandard
methodd? > 8. Thegrowth rate of thevetiver wasaso
measured intermsof shoot length and root length.

RESULTS

During the experimental period of about 15- 60
days, it wasnoticed that therewasno significant change
inthetemperature. In pond water thetotal dissolved
solidswasrecorded as 1236.46 mg/l and thevauewas
gradually decreased to 600.33 mg/l during
phytoremediation with vetiver. Total suspended solids
in control water wererecorded as 152.7 mg/l. During
the treatment the value wasreduced to 34.5 mg/l. In
control sample, the total solids were recorded as
1388.53 mg/l and the value was decreased to amini-
mum of 634.53 mg/l duringtheremediation (TABLE 1
& Figurel).

TABLE 1: Physical parametersof pond water treated with
vetiver

Physical

Parameter ¢/ Control 15 30 45 60

Period of Days Days Days Days

Exposure
Temperature  30.23+ 30.23+ 28.3+ 29.57+ 30.53+
(°O) 0.20 026 022 021 020
E(i)golv ed 1236.46 900.43 725.6 650.57 600.33
Solids (mg/l) +024 +£0.13 £025 +£0.17 £0.12
;cj);?)lmded 152.7+ 7247+ 51.6+ 4050+ 34.5+
Solids (mg/l) 0.16 012 022 027 021
Total Solids  1388.53 972.33 776.4 690.43 634.53
(mgll) +020 +£0.16 £0.14 £0.09 +0.29
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Figurel: Effect of vetiver remediation on thephysical param-
eters(TDS, TSS, T9)

Snoivonmental Science
A Jndian W



ESAIJ, 7(1) 2012

V.Dhanalakshmi et al. 7

Therewasno significant changeinthe pH during
theremediation trestment and the dissol ved oxygen was
gradually increased from 3.23 mg/l to 5.22 mg/l. The
biological oxygen demand of the pond water was64.54
mg/l. The phytoremediation reducesthe BOD values

TABLE 2: Chemical parameter sof pond water treated with
vetiver

Chemical
Parameter s Control 15 30 45 60
Period of Days Days Days Days
Exposure
H 776+ 7.67+ 742+ 753+ 745+
P 011 017 006 002 0.02
DO(Mg/) 323+ 373+ 450+ 486+ 522+
9 003 007 010 003 0.10
6454+ 2253 163+ 1243 10.6+
BOD(mg/l) 024 +0.16 009 =017 021
150.73 65.53 43.63 37.52 31.39
CODMIN) 050 4012 4020 +023 +0.15
Total hardness  570.44 569+ 568.43 542.63 520.48
(mg/l) +0.14 082 +026 +0.13 +0.14
Total akainity 200.72 19042 1765 153.62 141.45
(mg/l) +046 +031 +008 +0.11 +0.18
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Figure?2: Effect of vetiver remediation on the chemical pa-

rameters(BOD, COD)
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Figure3: Effect of vetiver remediation on the chemical pa-
rameters(pH, DO)
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to 10.6 mg/I after 60 days. Before phytoremediation,
the COD level was 150.73 mg/l. It was reduced to
31.39mg/l. Thetota hardnesswasgradualy decreased
from 570.44 mg/l t0 520.48 mg/l. Thetotal akalinity
was decreased from 200.72 mg/l to 141.45 mg/l
(TABLE2& Figure2-4).
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Figure4 : Effect of vetiver remediation on the chemical pa-
rameters(Total hardness& Alkalinity)

Cdciumleve was100.12 mg/l inthepond sample
and it wasdecreased in vetiver treated water to 62.11
mg/l. Themagnes um content wasreduced from 98.27
mg/l 48.14 mg/l and the sodium level wasfound to be
decreased gradually from 225.27 mg/l t0 39.23 mg/l.
The nitrate content of control water was 68.25 mg/|
whichwasreducedto 19.11 mg/l. In control the bicar-
bonates was found to be 365.43 mg/l which wasre-
duced to 220.26 mg/l. Calcium carbonatewas reduced

TABLE 3: Nutrientsof pond water treated with vetiver

Nutrients

Period of Contral Df S D:;O S DA;S S Dgo S

Exposure Y Y Y Y
Calcium 100.12+ 95.33+ 88.07+ 75.37+ 62.11+
(mg/l) 0.09 040 005 039 0.09
Magnesium  98.2+ 80.13+ 68.12+ 59.17 + 48.14 +
(mg/l) 0.25 0.05 006 009 0.05
Sodium 22527+ 1154+ 784+ 535+ 39.23+
(mgll) 0.21 033 037 029 0.26
Nitrate (mg/l) 68.25+ 46.42+ 30.25+ 23.14+ 19.11+

0.14 030 014 013 0.08
Bicarbonate 365.43+ 349.27 320.33 280.14 220.26
(mg/l) 027 +025 +047 +£0.05 £0.25
Calcium
carbonate 250.11+ 224.98 189.18 160.11 145.14
0.09 +043 +£0.13 £0.09 =£0.05

(mgll)
Phosphate 27+ 264+ 192+ 133+ 100+
(mg/) 0.08 0.04 002 003 o0.01
Potassium 79.13+ 56.15+ 30.18+ 222+ 18.07+
(mg/l) 0.03 005 011 022 0.05
Sulphate 110.13+ 98.1+ 79.07+ 65.10+ 59.18+
(mg/l) 0.01 0.08 005 008 0.18
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Figure5: Effect of vetiver remediation on thenutrients(M ag-
nesium, Nitrate, Potassium)
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Figure6: Effect of vetiver on thenutrients(Sodium, Bicar-

bonate, Calcium car bonate)
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Figure7: Effect of vetiver remediation onthenutrients(Cal-
cium, Sulphate)
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Figure8: Effect of vetiver remediation onthenutrients(Phos-
phate)

from 250.11 mg/l to 145.14 mg/l. The phosphate con-
tent wasrecorded as2.7 mg/l in control whereasit was
reduced to 1.00 mg/l. The potassium level was de-
creased from 79.13 mg/l to 18.07 mg/l. Sulphate con-
tent was a so reduced from 110.13 mg/l t0 59.18 mg/!
(TABLE 3 & Figure5-8).

Thegrowthrateof vetiver plantsincreasedinterms
of shoot androot length. Theshoot lengthwasincreased
from 10.14 cmto 66.21cm and root length from 4.80
cmto8.38cm. Thevolumeof water gradudly decreased
from 50.41 to 30.41 litresduring the phytoremediation
treatment with vetiver for about 60 days(TABLE 4 &
Figure9).

TABLE 4: Growthrateof vetiver cultured in polluted pond
water

Growth
rate/ Control 15 30 45 60

Period of Days Days Days Days
Exposure
Volume of 5041+ 455+ 4051+ 3542+ 30.41+
water (lit) 0.42 017 018 013 011
Shoot length  10.14+ 23.87+ 40.15+ 56.04 + 66.21 +
(cm) 0.06 049 032 018 038
Root length 480+ 590+ 6.68+ 7.70+ 8.38+
(cm) 0.10 002 016 011 007
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Figure9: Growth rateof vetiver plant cultured in pond water

DISCUSSION

Chomchalow(2006)"! stated that total suspended
solids, BOD and nutrientslikenitrate, bicarbonate, po-
tassium and sodium decreased and the efficiency of
wastewater treatment was found to increase with the
age of vetiver plant after three months. In the present
study al so total suspended solids, BOD and the nutri-
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ent contentslike calcium, magnesium, sodium, nitrate,
bi carbonate, cal cium carbonate, phosphate, potassum
and sul phate were decreased enormoudly in accordance
withtheabovefindings.

Thedissolved oxygen increased duetothevetiver
treatment whereasthe BOD and COD va uesdecreased
drastically. The pH of the water was unchanged
throughout the period of study!*¥. Studied wastewater
management by using grassesto solvethedisposal prob-
lem andtoimprovequality of wastewater discharged
from communitieswhere he showed thedecreasein
BOD vdueandincreaseinthe DO and pH vaues. This
showsthe unheard ability of thegrassesto absorb and
tolerate extremelevelsof nutrients™. Found that vetiver
and Cyperus alternifolius reduces the high COD,
BOD, ammoniaca nitrogen and total phosphatein pig
farmwastewater to alarger extent with Hydraulic Re-
tention Time (HRT) of 4 days.

Zheng et al.(1997)1*2 found that vetiver can re-
move sol uble phosphate upto 99% after three weeks
and 74% of nitrogen after five weeks?. Practised a
hydroponic system of vetiver culture using sewage ef-
fluent to removethe nitrogen and phosphate over 90%
and a so reduced thead ga growth and faeca coliforms.
Accordingtothem asinglevetiver plant can consumes
anaverageof 1.1 liter of water daily.

Accordingtd® duetotheincreaseinthelengthand
number of rootlets, the root system will absorb dis-
solved elementsand collect it in theroot system. Inthe
present study the growth rate of vetiver plant cultured
inthe polluted water wasincreased intermsof both shoot
length and root length.

Inthepresentinvestigationitisclear that vetiver is
avery efficient and low cost method for treating efflu-
ent and leachate from both domestic and industrial
sources. Thissystem when properly designed and ap-
pliedwill certainly play akey roleinminimizingtheim-
pact of theimminent global clean water shortage.

= Egotoxicology
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