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In Bangladesh, underground water is the major source of irrigation and drinking water
due to the limitation of surface water. Now-a-days, arsenic contamination has emerged as
one of the major concerns of public health of the country. Arsenic has contaminated the
groundwater in about 85% of the total area of Bangladesh. In order to know the éurrent
scenario of arsenic contamination, we overviewed the various findings related to this issue.
Recent reports of the British Geological Survey show that the groundwater inall 61 surveyed
districts out of 64 is now contaminated with arsenic. On the other hand, a survey report
of School of Environmental Studies, Jadavpur University, and Dhaka Community Hospital shows
47 districts are contaminated. The population exposed to the arsenic poisoning through
drinking water is more than 25 million. In regard to arsenic pollution, Bangladesh is the
most vulnerable country in the world. Unfortunately, until now, the cause of groundwater
arsenic contamination has not been detected. Initially, several anthropogenic sources of
arsenic were presented. Gradually, all were rejected based on the field observations.

Finally, it was recognized that the source of arsenic is in the geological deposits.

The two prevailing hypotheses, pyrite oxidation and oxy-hydroxide reduction, describe
thecauseofcontamination.However.neitherhasbeenstudiedthoroughlywithapcuratefield
data. Therefore, the verdict is still out whether to support one hypothesis over the other.

Thousands of people are suffering from arsenic diseases ranging from melanosis to skin
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cancer and gangrene, and many have even died. Unfortunately, there is no specific treatment
for chronic arsenicosis, other than ceasing further intake of arsenic contaminated water.
To overcome this predicament, awareness of the problem and the creation of watershed

management are necessary.

With a view to determine the amount of arsenic present in soil, water and plant samples
ye conducted several experiments in affected areas. We also attempted to correlate the
arsenic contamination with food chain. The arsenic levels in soil varied substantially in
different locations and also in rice growing seasons. The accumulation of arsenic was higher
in irrigated Boro (December-June) season than rainfed Aman (July-November) season. The
level of arsenic ranged from 7.37-10.97 mg kg™ in study areas. The highest concentration
was found in Monirampur upazilla in Jessore district in Boro season followed by central
Chapainawabgonj in Chapainawabgonj district in the same season. The successive irrigations
with arsenic contaminated water increased the level of arsenic accumulation of soil in Boro
season. The arsenic concentration in water also varied greatly in different locations of
Bangladesh. Out of 8 locations, the tubewell water gf 6 locations was found to be higher
than the safe limit (0.05 mg L™)). The tubewell water from two locations of Chapainawabgonj
was highly contaminated having concentrations of 0.48 mg L™' and 0.46 mg L™, respectively.
The accumulation of arsenic in rice grain was lower than the rice straw in all cases. The
contaminated rice straw might increase the arsenic in cattle raised in areas yhere straw
is used as feed. The leaf vegetables- amaranth had higher arsenic accumulation than the
fruit vegetables: tomato; brinjal. Therefore, the use of leaf vegetables in arsenic

contaminated areas would greatly increase health concern.

To ensure food security, the Bangladesh government has supported the cultivation of
a number of high yielding rice varieties, which require a large volume of irrigation water.
The use of groundwater for irrigation has increased abruptly over the last couple of decades.
About 80% of pumped groundwater isutilized in the agricultural sector, but the groundwater
inmanyareasofBangladeshisseverelycontaminatedwitharsenic.So,there1321possﬂﬁlity
of arsenic accumulation in rice and rice plants fromarsenic-contaminated irrigation vater.
This study ains at assessing the extent of accunulation of arsenic in rice plants and its
effects oﬁ growth and yield of rice. Arsenic concentrations in paddy soils (irrigated with
0, 2.5, 5, 10, 15, and 20 mg L7 of arsenic water) were 0-0.2, 0-0.95 and 0-0.27 mg kg™
at tillering, heading and ripening stages. Rice grains accumulated arsenic from soil/water
and arsenic accumulation varied greatly in the two rice varieties studied. Arsenic

concentrations in rice grains were 0-0.07 and 0-0.14 mg kg dry weight in rice varieties
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BRRIdhan-28 and Iratom-24, respectively. The growth and yiéld of rice plants were reduced
significantly with increased doses of arsenic but the grain weight vas not affected. Among
the different yield components, the number of tillers per pot, number of effective tillers
per pot and grain yield per pot reduced greatly with the higher dose (20mg L™') of arsenic
applied. Yield reduction of more than 60% and 40% for Iratom-24 and BRRIdhan-28, was found
with 20 mg L' of arsenic as compared to controi.vThe reduction in straw yield was also

significantly higher for both of rice varieties with the 20 mg L™ arsenic application.

We performed a comparative study of three available groundwater arsenic removal methods
used in Bangladesh for recommending a suitable method(s) at household level. Among the three
methods studied, the Three-Pitcher system removed arsenic up to 98% whereas AAN-Filter and
NIFSF methods removed arsenic up to 95%. The arsenic removal efficiency and water flow rate
decreased significantly after three-month continuous operation in Three-Pitcher and AAN
Filter methods and two-month continuous operation for NIFSF method. Calcium concentration
vas decreased to half by Three-Pitcher and AAN Filter methods but increased substantially
in the NIFSF method. Calcium released from bleaching powder used in NIFSF method might cause
this increased amount of calcium in filtered water. Anion concentrations in the filtered
water changed in both directions. A significant increased in chloride was found in NIFSF
water probably due to the chlorination of bleaching powder. Total dissolved solid (TDS)
decreased 50-65% in filtered water using these methods.'Considefing all of the parameters,
Three-Pitcher method vas the best, but the others were effective, too. The choice of methods
largely depends on the socio-economic conditions of the rural people. Before recommending

any method for large-scale use in arsenic removal, further study needs to be done.

We concluded that there was significant and profound level of arsenic contamination
in the topsoil, water and plant samples collected from different locations in Bangladesh.
Majority of the plants exhibited arsenic levels above safe limit. The arsenic problem in
Bangladesh is increasing very rapidly. Therefore, there is an urgent need for extensive
and detailed study of heavy metal pollution across Bangladesh. Moreover, cheap and
economically viable preventive measure should be identified to control this menace for the

poor susceptible people of Bangladesh.
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