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Abstract: One of the bioremediation techniques is phytoremediation which is an emerging technology that
uses plants to clean up pollutants (both metals and organics) from the environment. Within this field of
phytoremediation, the utilization of plants to transport and concentrate metals from the soil into the harvestable
parts of roots and above-ground shoots is usually called phytoextraction. Phytoremediation is still a developing
technology. In the present study Ipomea cornea, Jetrophagasifolia and Heliotropium curassavicum L. were
selected for Chromium accumulation study by hydroponic culture method.

Phytoaccumulation of Cr was studied initial day and after 30" day of Growth. The bioaccumulation study
showed a linear relationship between increased concentration of Chromium accumulation and Cr treatment
concentration. Cr*® concentrations were found to be higher in Heliotropium curassavicum than in Jatropha
gasifolia and Ipomoea carnea. Based on the present investigation it is suggested that Ipomoea cornea and
Heliotropium curassavicum have better accumulation capacity for Cr remediation.
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l. INTRODUCTION

Chromium metal contamination occurs from a variety of sources. Mine tailings, industrial practices,
pesticides, car exhaust and sewage sludge treatment used as a fertilizer are major contributors to soil
contamination (DoNacimiento et al., 2006; Jacob and Otte, 2004; Liphadzi et al., 2003; Madrid et al., 2003;
Yang et al., 2005). It is one of the major ecological problems worldwide, leading to losses in agricultural yields
and harmfully affects human health when contaminants enter the food chain. Cr is introduced into the
ecosystem as a result of different anthropogenic and industrial activities such as in the production of steel and
alloys, pigment manufacturing, plating, combustion of coal and oil, and leather tanning, chrome leather,
chromium plating, wood preservation electroplating cleaning agents, catalytic manufacture and in the
production of chromic acid and specialty chemicals (Shanker, et al., 2005, Sune, et al., 2007; Liu et al., 2011).
Pollution of agricultural fields with Cr is very toxic to both human being and plants has been led a major
environmental concern over the last few years (Tiwari et al., 2013).

However, some plants are able to withstand a very high level of Cr through their physiological
mechanism. Phytoremediation has recently attracted a great deal of pollution removal from soil. Some plant
species vary significantly in the ability of accumulating metals from contaminated soils. There is a small
number of plant species endemic to metalliferous soils that can tolerate and accumulate high levels of toxic
metals.

The phyto accumulated plants can be incinerated, leaving an ash that contains 40% or more of the
metal. Based on these research concepts the present study we taken up three weed plants dominantly present in
and around tannery industry, Trichy.

1. MATERIALS AND METHODS

Hydroponic study

In the present study, the accumulation of hexavalent chromium ions by Ipomoea carnea, Jetropha
gasifolia and Heliotropium curassavicum L. were studied by culturing the plant in hydroponic medium
contaminated plant nutrient with chromium salt (containing K,, Cr,, O;) The plant growth parameters were
analysed by 5 day interval.

The present work to test the weed plants efficiency of phyto accumulation of Cr was analysed initial
day and after 30" day by the following method. Five groups of selected plants were planted in a plastic tub of 5
litre capacity at four various concentrations of Cr in the following treatment T0,T1,72,T3 (0, 5,10,15ppm) used
in the present study were prepared by diluting the respective stock solution (1000 mg/L) appropriately with
distilled water. (Plate — 1)
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After 30" day of growth the plants were removed and thoroughly rinsed with distilled water. The plants
were dried by shadow drying method and grind to 20 meshes using a stainless steel mixy grinder.

The ground material was digested using Nitric and per chloric acids (3:1). The resulting solution was
analysed for metal content by using AAS Centre for Advanced Research in Indian System of Medicine
(CARISM) SASTRA University Thanjavur.

The sample was diluted to 25ml and annualized for total metals by method for Cr AAS by (U.S
EPA.1983) AAS (SHIMADZO - 7000 model).

PLATE-1
Hydroponic study a.Jatropha gasifolia and b.Heliotropium curassavicum L.

. |

B. Heliotropium curassavicum L.

Statistical Analysis
All the data were analysed using the multiple mean comparison test (Agres Statistical Software) and
the interrelationship between parameters were assessed using ANOVA (Analysis of Variance) analysis.

1. RESULTS AND DISCUSSION
A laboratory experiment was conducted to examine Cr®* uptake capacities of three weed plants
Ipomoea carnea, Jetropha gasifolia and Heliotropium curassavicum L. The selected weed plants were
transferred to the laboratory containing hydrophonic culture method by using nutrient solution contaminated
with 0,5,10 and 15 mg L-1 of Cr*®
The bioaccumulation study showed a linear relationship between increased concentration of
Chromium accumulation and Cr treatment concentration (Table-1 and Fig -1). Chromium accumulation was
220.3+0.421ppm in T1 and T3 454.1+0.143ppm in Ipomea cornea. Estimated chromium accumulation was
62.8+0.002 (T1), 233.3+0.0632 (T2) and 594.3+0.052 (T3) ppm in Heliotropium curassavicum with the
exposure time (30 days). Cr+6 concentrations were found to be higher in Heliotropium curassavicum- than the
in Ipomea cornea and Jatropha gasifolia.
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Table 1: Chromium accumulation in selected three plants Biomass

s.no | Treatment/plant Chromium accumulation (mg/kg)
Species 0™ day 30™ day
To T1 T2 T3 To T1 T2 T3
1 Jatropha gasifolia | 0 - - - 87.9+0.503* | 360.9+0.012* 364.8+0.0241** 408.4+0.21**4
*
2 Ipomea carnea 0 - - - 0 220.3+0.421* | 353.7+0.054** 454.1+0.143**
3 Heliotrophium 0 - - - 0 62.8+0.002* 233.3+£0.062** 594.3+0.052**
curassavicum

The values are Mean £ SEM, n=4, ** P < 0.01 and compared with Days and Treatment

Fig:1 Comparison of Chromium accumulation of Jatropha gasifolia, Ipomea cornea, Heliotropium
curassavicum in three treated concentration [30 days Study].
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Based on the present investigation it is suggested that Ipomoea cornea and Heliotropium curassavicum
have better accumulation capacity for Cr remediation. Kavitha and Jagadeesan (2014) were studied similarly
the Hg accumulation of Jetropha curcas was increased with increasing Hg concentrating in hydroponic culture.
Do Nacimiento et.al., (2006) also reported phytoremediation of Cd, Cr(3%), Ni (2%), As (v), and Fe(11) by
Helianthus annuus through hydroponic culture.

Based on the present investigation it is suggested that Heliotropium curassavicum L plant have better
accumulation capacity for Cr phytoremediation and Heliotropium curassavicum L. clean- up of will be used to
clean up of Chromoium contaminated effluents.

V. CONCLUSION
Based on the present study the Heliotropium curassavicum L. and Ipomea cornea showed the better Cr
accumulation. It is suggested that by using this plants to treat Cr contaminated effluent Heliotropium
curassavicum L. and Ipomea cornea could be successfully used as Phtoremediaton. Further field trails are
needed to confirm the above conclusion.
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