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Abstract

Onion is one of the oldest vegetable crops grown in India and forms an important
part of the diet for both rich and poor. One can find its mention as medicinal herb in the
Ayurvedic health care system. Onion crop being seasonal, there is a demand-supply
equation which drives the market value of this perishable product down during the crop
harvest. Unlike developed countries, commercial processing of onions for different
products is not common in India. Therefore, farmers generally tend to store their
produce in temporarily erected structures in the field itself resulting in large amount of
onion losses (40%-50%). All this results in economic losses on one hand and severe
environmental pollution on the other. Literature survey reveals that while some R&D
-efforts have been made to develop improved storage designs, Onion Storage Waste
(OSW) utilisation aspect is not attempted.

The thesis entitled “ Studies on the availability and utilization of onion storage
waste in a rural habitat” (organised in five chapters) starting with a brief introduction
and literature review on the theme, presents ground realities through a field study in
Parnala Village (a representative onion growing village in Haryana State). The
interesting facts revealed by the data analysis are very useful in planning and execution
of the experimental work related to OSW utilisation (anaerobic digestion) and designing
an optimal onion storage system.

The major problem related to drastic reduction in pH due to rapid acidification of
OSW was overcome by mixing cattle dung with OSW in a suitable ratio so that medium is
well buffered 1o take care of acid accumulation. By extensive experimentation carried out
in 2 litre capacity batch reactors, optimum parameters concentration of OSW for
acidogenesis and methanogenesis was worked out. Then it was tested in a 20 litres batch
reactor. Finally, to address the field conditions, pilot scale study in 400 litre reactors
charged with cattle dung and supplemented with about 1% OSW was carried out for
longer duration of 5 months. Interestingly 40-80% increase in biogas production was
recorded without resorting to any external pH control. It was established that upto 5%
OSW supplementation of the feed slurry in the conventional biogas plants can be adopted
with as high as ~ 80% or even more increase in gas production, thus solving the OSW
disposal problem to a significant extent. To ensure the regular availability of OSW for
biogas plants, a new simple method has been developed for preserving the OSW as well
as for its handling due to acute foul smell.



Based on the experimental findings two models for OSW utilization i.e. in family
level and community level biogas plants have been worked out. Calculations indicated
that ~ 90 % of the total OSW generated in the habitat can easily be utilized for energy
production. An attempt is also made to design an optimal system for onion storage for
different farmer’s categories by integrating improved designs in the traditional system.
Preliminary techno-economics of the proposed system indicates that inspite of the
increased cost of the improved storage structures, the overall monetary benefits could be

significant.

It is hoped that the research findings of the present study would prove a boon to
the onion growing farmers in Haryana State. Further research work on assessing the
quality of effluent slurry (in terms of plant nutrients) produced by OSW supplementation,
understanding the mechanism of enhancing biogas production etc. is warranted. ~Also,
before making specific recommendations, the newly developed model needs to be ftested
in different onion growing regions in the country.
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