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ABSTRACT

The aim of this research is to study accumulation of C
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and dry weight of plants and accumulation of nutrients
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INTRODUCTION

Environmental pg tals became extensive as mining and industrial activities
i ' 20™ century. The current worldwide mine production of
onsiderable. These pollutants ultimately derived from a growing
genic sources such as industrial runoff, sewage treatment plants,

1al effluents contain a wide variety of organic and inorganic pollutants
hich create many serious physiological disorders in living organisms.

attributed e use of organic wastes as fertilizer and the use of waste water for irrigation
(Sankar gafiesh et al, 2008).Chromium enters the food chain through consumption of plant
material. A high concentration of Cr has been found to be harmful to vegetation. As the
chromium concentration in plants increases, it adversely affects several biological parameters.
Ultimately there is loss of vegetation, and land sometimes becomes barren (Dube et al.,
2003). In recent years, contamination of the environment by chromium has become a major
concern. Chromium is used on a large-scale in many different industries, including
metallurgy, electroplating, production of paints and pigments, tanning, wood preservation,
chemical production, and pulp and paper production (Zayed and Terry, 2003). These
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industries have be-come especially large contributors of Cr pollution, which can ultimately
have significant adverse biological and ecological effects. Very high levels of Cr (VI)
contamination (14,600 mg/kg in ground water and 25,900 mg/kg in soil) were reported at the
United Chrome Products site in Corvallis, Oregon (Krishnamurthy and Wilkens, 1994).
Symptoms of Cr phytotoxicity include inhibition of seed germination or of early seedling
development, reduction of root growth, leaf chlorosis and depressed biomass (Sharma et al.,
1995). There are many studies on Cr toxicity in crop plants. Chromium significantly affects
the metabolism of plants such as barley (Hordeum vulgare) (Ali et al., 2004), citrullus (Dube
et al., 2003), cauliflower (Chatterjee and Chatterjee, 2000), vegetable crops (Zayasms

1998), wheat (Triticum aestivumcv.HD2204) (Sharma et al., 1995), maizg
(Sharma and Pant, 1994) and Soy bean and Black gram (Sankar ganesifs

and protein content of some alga (Rai et al., 1992
cellular components can initiate variety of metaboli
development of the plant (Assche and Clijsters, 19 toxicity produces chlorosis
and necrosis in plants (Cervantes et al., 2001) Se metal and compounds are
discharged into the water streams by ta . aspects in view, the present
investigation was made to study the effec ent concentrations of chromium on the
growth, mineral nutrients and Accumulation

MATERIALS AND METHQ,

Paddy (Oryza sativa. ined from the Regional Rice Research station,
Aaduthurai, Tamil seeds were selected and surface sterilized with
0.01% chlz sol tes. Petriplates were lined with filter paper and treated with

. °nts such as Total nitrogen (Jackson, 1958), Phosphorus (Black, 1965),
Williams and Twine, 1960), Calcium and magnesium (Yoshida et al., 1972),
on; copper, zinc and chromium accumulation was also measured by using the

method of Piper, 1966.

DISCUSSION

In this experiment, the percentage of germination decreased with the increase of chromium
concentrations. In our findings, 200 mg/l chromium concentration reduced the seed
germination up to 50 to 60 per cent over control. No germination was recorded beyond 200
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mg/l concentration of chromium (Table -1). Similar inhibition of germination percentage at
higher concentrations of chromium  was observed in soybean (Sidharthan and
Lakshmanachary, 1996), mungbean (Rout et al., 1997), cowpea (Lalitha et al, 1999),
groundnut (Subramani et al, 1999), blackgram (Lakshmi and Sundaramoorthy, 2003),
greengram (Samantary and Deo, 2004) and paddy, blackgram and soybean (Sankar Ganesh et
al., 2006b; Sundaramoorthy et al., 2006a,b).The reduction in germination percentage of plants
at higher chromium concentrations may be attributed to the interference of metal ions, which
may inhibit seed germination by exerting unfavourable effect on the activities of hydrolytic
enzymes involved in the mobilization of major seed reservoirs such as starch, prg
and phytin (Dua and Sawhney, 1991).

chromium concentrations (Table -1). The highest seedling length
paddy seedlings. More pronounced effect on seedling growth w

more pronounced at higher concentrations of chro
experiment; there was a gradual decrease in seedling

1974).In this
rogressive increase

omass productivity might be
attributed to a disruption in nitrogen m seedlings under chromium stress

(Chatterjee and Chatterjee, 2000).

It can be concluded that the level of chromium above 200 mg/l is proved to be lethal to paddy
crop. However, chromium contaminated water can be properly treated and then discharged
into nearby water bodies in order to prevent water pollution. Both government and public
sector should join hands in the creation of a clean and green environment.
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Table 1. Seed germination, Seedling growth (Cm /seedling) and Seedling dry weight (g/seedling) of
paddy (Oryza sativa L.) as influenced by different concentrations of chromium

Chromium Germination Root length Shoot length Dry weight
concentrations percentage (cm/seedling) (cm/seedling) (g/seedling).
(mg/l)
10.6 14.2 0.256
Control 780 +0.424 +0.71 +0.0128
’s 94.0 10.4 13.6
' (-4.08) +0.415 +0.65
5 90.0 9.5 12.5
(-8.16) +0.325 +0.60
10 84.0 9.2 11.2
(-14.28) +0.462
25 82.0 9.0 0.143
(-16.32) +0.423 +0.0114
50 74.0 8.5 0.128
(-24.48) +0.315 +0.0042
75 68.0 8.0 0.113
(-30.61) +0.40 45 +0.0038
100 58.0 7.2 0.098
(-40.81) +0.014 +0.0049
200 52.0 6.0 0.076
(-46.93) +0.35 +0.0035

+ Standard deviation.

Table 2. bon and chromium accumulation of paddy (Oryza sativa L.) under

K Ca Mg Fe Zn Cu Mn Chromium
(nalg) (nalg) (ppm) | (ppm) | (ppm) | (ppm) | (ppm) (ppm) (nglg)
18.2 50.0 30.0 20.0 325 36.2 16.0 45.0

+0.91 +2.0 +1.2 +1.0 +1.62 +1.44 +0.85 +1.8 B
55 70.5 16.0 48.0 29.0 18.5 30.5 345 15.0 435 10.5
' +32 +0.88 +2.4 +1.2 £1.0 | #1.60 | #140 | £080 | 1.8 +0.9
s 66.3 15.5 475 275 18.0 28.6 30.5 14.5 40.2 12.0
+33 +£085 | +237 +13 £09 | #155 | 15 | £072 | *16 +1.0
10 60.1 14.3 47.0 255 16.5 27.2 29.2 13.5 38.5 16.5
+3.0 +0.80 +22 £12 | 082 | +140 | *1.5 0.65 +1.6 +1.0
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25 48.5 12.2 43.5 25.0 16.2 26.2 27.5 13.0 35.0 222
+2.8 +0.70 +2.0 +1.2 +0.80 +1.31 +1.4 +0.60 +1.7 +1.0
50 432 11.5 352 23.5 15.0 24.5 27.0 12.5 335 24.0
+25 +0.65 +1.38 +1.1 +0.75 +1.30 +1.4 +0.55 +15 +1.0
75 36.5 10.2 30.2 22.0 14.0 22.0 25.5 12.2 30.2 25.5
+2.5 +0.63 +1.6 +1.1 +0.70 +1.25 +13 +0.50 +1.6 +12
100 28.2 9.5 28.6 20.2 12.2 20.5 23.0 10.00 28.6 28.2
+23 +0.66 +1.5 +1.0 +0.60 +1.20 +1.2 +0.50 +1.2 1.0
200 26.2 8.2 24.5 19.5 10.1 20.0 22.0 92 0 3
+2.0 +0.51 +15 +0.60 +0.60 +1.10 +12 +0.40 +1.

+ Standard deviation.
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