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ABSTRACT

The objective of the present study was to assess the quality of Yamuna River and drain water
in terms of heavy metal contamination and other water quality parameters. The impact of
application of untreated waste water and treated waste water on soil and crop quality was
assessed.

With rapid industrialization and exponential population growth in developing countries, more
use of clean water per capita leads to more generation of waste water. Due to lack of
adequate treatment of domestic waste water including sewage, the contaminated water is
released for farming in urban and peri-urban areas. Typically, such water are contains
excessive quantities of nutrients, however it is contaminated with pathogens and toxic
chemical substances that affect both the ecosystem and the public health.

In many areas, the untreated urban waste water is used by local farmers for irrigating crops,
thus introducing these pollutants to the crops mainly in peri-urban ecosystem, due to its easy
availability, disposal problems and scarcity of fresh water. Continuous irrigation of
agricultural land with such wastewater may cause heavy metal accumulation in the soil and
plants cultivated on such land. At state level, the 15 different sampling sites were selected
covering Delhi-NCR region for the heavy metals dynamics study in soil and crop where
waste water is used for irrigation. The health risk assessment of crops grown using this water
and consequently consumed by people was comprehensively investigated. It was concluded
that the Punjabi bagh was the most polluted site followed by Nehru Vihar and Daryia Nalla.
In case of soil, concentration of metal increased away from the bank of river and also with the
depth. While in crops, ladyfinger, brinjal, bittergourd, ridgegourd, bottlegourd and beans

showed higher values of Hazard Index.
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The Metal Pollution Index value for the brinjal, pigweed, bottlegourd, armenian cucumber,
ridgegourd, red spinach and bittergourd was very high as compared to other vegetables.
Health risk index for Cu (11), Cr (1), Ni (1) and Zn (II) was less than 1, but in the case of Pb
(1), the value of more than 1 except rice. A field experiment was conducted from 2014 -
2017, to investigate the effects of drip and flood method of irrigation using untreated
wastewater, and treated wastewater and their impact on soil and crop quality at the 12-C
Research farm of Indian Agricultural Research Institute(IARI), Delhi. The selection of crops
was based on those that are locally grown and consumed in Delhi-NCR. The conventional
method of irrigation (flood) and micro irrigation (drip) were selected for the comparative
study. A split-split plot design was used for the treatments. Treatments include, waste water
irrigated and treated water irrigated plots with two method of irrigation i.e. drip and flood
irrigation with different seasonal crops. The crops i.e. Potato and Spinach for the winter
season, Okra and Bottlegourd were selected for comprehensive study. A bioreactor was
installed at 12-C field for the purpose of treatment of waste water before irrigation. Study
concludes that untreated waste water irrigation, increases the level of metals in soil profile
which were increased with time. While for treated water irrigation the concentration of heavy
metals were very less. In case of crops, the level of heavy metals was found more in waste
water irrigated crops than the treated water irrigated crops. In flood and drip irrigation,
untreated waste water with drip irrigated crops had less metal accumulation then the flood
irrigated. In treated waste water irrigated crops, both flood and drip methods have far better
results than untreated waste water. The drip accumulates 27.7%, 31.2%, 18.05% and 26.11%
less total metal than flood in edible part of Potato, Spinach, Bottlegourd and Okra,

respectively.



From statistical point of view, highly significant (p=0.050) interaction were obtained between
metals and irrigation method applied, irrigation methods with studied year and metal with
studied year. From the study, it can be concluded that wastewater cannot be used in
agricultural land for long time, while treated wastewater can be used for sustainable
agriculture in the long term. The health of consumers will not be affected with metal

contamination if treated waste water is used for irrigation.
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