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Effect of heavy metal pollution of soil around the BidBoland 1 gas
refinery site on growth, photosynthesis and proline of Vigna
radiata L.
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Abstract

This investigation was designed to study the effect of heavy metal pollution of soil
around the BidBoland 1 gas refinery site on morphological and biochemical
characteristics of mung bean. A pot experiment was conducted in a completely
randomized design with four replications. The soil sampling was carried out at three
stations in about 500, 1000 and 1500 m away from Bidboland gas refinery site. The
control soil without any heavy metal pollution was collected from a farm away from
refinery site. Soil analysis indicated that the soil around the refinery site was
contaminated with cadmium, chromium, lead, vanadium, mercury and arsenic, which
their contents reduced by increasing the distance from the refinery site. The mung bean
seeds were cultured in control soil and three levels of contaminated soil with heavy
elements. The results showed significant changes in plant growth and photosynthetic
traits of mung bean plants in response to heavy metal pollution of soil. Soil
contamination with heavy metals significantly reduced the amount of chlorophylls a and
b, total chlorophyll, carotenoids, photosynthesis, chemical quantum function of
photosystems (Plaps), intercellular CO,, transpiration, and water use efficiency. The
highest and lowest reduction in photosynthetic parameters was observed in the soil
collected from distances of 500 and 1500 meters to the refinery, respectively, as
compared to the control soil. Heavy metal pollution of soil significantly increased the
proline content which has an important role in osmotic regulation and scavenging
reactive oxygen species. Based on the results of present study and the danger of heavy
metals pollution on mung bean growth and photosynthesis, it is suggested to avoid
cultivation of crops around the gas refinery site.

Key words: pollution, environmental, bean, growth, photosynthesis



