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Arsenic (As) is a metalloid of great environmental concern because of its highly 
toxic nature and colossal abundance. The Bengal basin is considered as one of 
the most acutely arsenic affected geological provinces in the world. The 
research work was performed in a part of Bengal Delta [Kalinarayanpur (23°14’ 

N, 88°59’ E), Nadia, West Bengal, India] for exploring the status of arsenic 
contamination.  
Pre monsoonal and post monsoonal water samples were collected from the 
tube wells and the groundwater parameters were studied in HG-AAS and 
spectrophotometric methods. Sediment layers were collected up to 160 ft. depth 
in each 5 ft. interval and the samples were analysed for arsenic (As) in HG-
AAS. Oxidizable organic carbon (OOC) and organic matter (OM) of the soil 
samples were measured. Rice (Oryza sativa) and jute (Corchorus capsularis) 
plant samples of different age groups were studied for arsenic bioaccumulation; 
different plant parts were dried, digested and analyzed in HG-AAS. 
The results showed that the groundwater samples were highly contaminated 
with arsenic. Analysis of the sediments showed that arsenic levels decreased 
from the surface (2.89 mg/kg of soil) till a depth of about 45 feet (0.3 mg/kg), 
following which there was a constant concentration of arsenic along the gradient 
of increasing depth. Both the percentage of oxidizable organic carbon (OOC) 
and organic matter (OM) in soil showed a gradual decrease with depth till 
approximately 45-50 feet and constant levels at depths beyond 45-50 feet. A 
strong correlation was found between the distribution of As and OOC. This was 
in synchrony with the fact that arsenic was co-deposited with OOC in soil, and 
the correlation between them was due to arsenic retention and high OOC inputs 
in the vegetated zones of the Bengal basin. There was a time-dependent 
decline of arsenic content in the diverse parts of Oryza sativa. The 
accumulation of arsenic remained significantly high in the initial phase (i.e. 1 
month age); particularly in root zones it was 149.4 mg./kg, in stem basal part 
22.5 mg./kg., in stem middle part 6.34 mg./kg.,  in stem apical part 2.78 mg./kg., 
in leaves 1.53 mg./kg and in the early phase of grains (apical parts in tillering 
stage) 0.29 mg./kg. In the 3 months old plants, arsenic bioaccumulation in rice 
roots was 31.4 mg./kg, in stem basal part 7.72 mg./kg., in stem middle part 0.52 
mg./kg.,  in stem apical part 0.43 mg./kg., in leaves 0.12 mg./kg and in the 
grains 0.07 mg./kg.  The possible reason behind it is the existence of oxidized 
zone around the rice root zone which helps to form oxidized iron plaque 
(Bhattacharya et al., 2012). Iron plaque can efficiently bind arsenic and can 
reduce its translocation to the above ground tissues (straw, husk and grain) of 
the plant (Liu et al., 2004; Norra et al., 2005). Accumulation of arsenic showed a 
root> basal stem> median stem> apical stem> leaves> grains trend in Oryza 
sativa. Corchorus capsularis followed a trend of arsenic bioaccumulation similar 
to Oryza sativa. In the initial phase of growth (i.e. in 1 month), arsenic 



bioaccumulation in jute roots was 8.701 mg./kg, in stem basal part 6.08 mg./kg., 
in stem middle part 5.71 mg./kg.,  in stem apical part 3.92 mg./kg., in leaves 
2.07 mg./kg. However, in the 3 month old plants, arsenic accumulation level in 
all parts of jute plants was within the permissible limit. The overall scenario can 
reflect that the contamination of arsenic in water, soil as well as in the food 
chain in Bengal Delta must be addressed properly to understand the importance 
of arsenic exposure from food sources.  
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