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forecword

BioScience Fueling Innovations in Agri
Circular €Economy, Sustainability

11 elements, including those essential to life, circulate in the biosphere through biogeochemical

cycles. This chemistry of life that occurs through the recurring movement of elements between

biotic and abiotic phases gives rise to the concept of circular economy, where there is no waste.

he same principles are reflected in our quest to harness nuclear energy at Department of

Atomic Energy. Here we have adopted a closed cycle, not only for reprocessing nuclear fuels but also for

recycling of agro/bio-waste for societal benefits. Life in this planet, is nothing but a function of nutrient

cycling. Life takes shape through the ordering of elements in a predefined way and its disintegration upon

death, fuels the next cycle of birth and growth. However, even a casual glance at the urban way of living

shows how the balanced nutrient cycles are presently disrupted. This is evidenced in the growing mounds

of garbage or refuse at dump sites bordering city limits. This so called “waste” should have undergone

recycling at the end of their useful life, either through natural or manmade means. Instead it becomes a

source of green house gases and toxic leachates that pollute water bodies posing health and socio
economic hazards, to say the least.

Twenty-five years back, in the pursuit of aligning to ecologically sound means of urban waste
management, the concept of “Nisargruna” came into being. Its literal translation from Sanskrit means,
“Nature's Loan”. At the heart of it was the transformation of the molecules of life into energy rich fuel and
nutrient-abundant manure by harnessing microbial metabolism in mechanized systems. To meet this
goal, though biomethanation of cow dung was available, all other types of biodegradable waste were not
readily amenable to this process. A closer look at biomethanation reveals that short chain organic acids
are a preferred precusor for biotransformation to methane. In order to facilitate this, an aerobic digestor
preceeding the anaerobic chamber was introduced in the Nisargruna plant. Here long chain molecules
were effectively broken down to short chain organic acids which underwent anaerobic transformationby
methanogens to form methane gas. Since then, the technology has moved from strength to strength and
has been widely adopted across the country for diverse waste such as vegetable market waste, abbatoirs,
municipalities, dairy farms, zoos and canteens, totalling to about 400 installations so far. Biogas
produced in Nisargruna plants is used for cooking as well as electricity generation, whereas the high-
quality compost produced has a ready market in garden/agriculture sector. As we cover a journey of 25
years to commemorate the movement named 'Nisargruna’, a flagship program of DAE, initiated and
nurtured by Padmashree, Dr Sharad P. Kale, it is apt to appraise few other notable contributions made by
BARC in promoting circular economy and sustainable practices. These technologies include, Rapid
Composting Technology, a nature inspired aerobic processing of waste aided by a single cellulolytic fungus
in amodular and scalable fashion, technologies that convert waste from the sugar industry to mineral rich
phosphatic and zinc fertilizers, use of agricultural waste as growth medium for multiplication of
agriculturally beneficial microbes and hybrid granular sequencing batch reactor for waste water
remediation and so on. The plant growth stimulator “Anuchaitanya” produced from the unconsumed
chitinous shells of marine organisms is successfully commercialized and has become very popular. This
issue of BARC newsletter showcases the Bioscience research and developmental activities inspired by the
theme“best out of waste”, which has had a multitude of positive effects on the environment,
biogeochemical cycles, agriculture, economy and human well being at large. I am confident that this
compendium will make a good read among the BARC scientific community and inspire many young
colleagues.
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