THEME 3: ENVIRONMENT, SUSTAINABILITY & CLIMATE CHANGE (ESCC)
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India is a vast country covering 3.28 million km’, occupying only 2.4 per cent of the world's geographical area but
supporting 16.2 per cent of the global human population. It is endowed with varied climate supporting rich biodiversity
and highly diverse ecology. More than sixty percent of its population is dependent on climate sensitive activities such as
agriculture. Climate change projections made up to 2100 for India, indicate an overall increase in temperature by 2-4°C
with no substantial change in precipitation quantity. The expected changes in climate, especially rainfall, are also marked
by significant regional variation, with the Western Ghats, the Central Indian and the North Eastern regions projected to
receive more rainfall compared to the other parts of India. Further, an increase in intensity and frequency of extreme
events such as droughts, floods, and cyclones is also projected. All these changes are likely to have adverse impacts on
India's water resources, agriculture, forests and other ecosystems, coastal zones, energy and infrastructure and on human
& animal health. Agricultural impacts due to climate change have received considerable attention in India as well as North
Gujarat. They are closely linked to the food security and poverty status of a vast majority of population. Increase in
temperature is reducing crop duration, increase crop respiration rates, alter photosynthetic partitioning to economic
products, effect the survival and distribution of insect-pest and diseases and hasten nutrient mineralization in soils,
decrease fertilizer use efficiencies, and increase evapo-transpiration. All these can have a tremendous impact on
agricultural production and hence food security of North Gujarat region.

There are several mitigation and adaptation practices that can be effectively put to use to overcome the effects
of climate change with desirable results. These methods fall into the broad categories of under crop/cropping system-
based technologies, resource conservation-based technologies and socio-economic and policy interventions. To
mitigate the effects of climate change on agriculture and animal production and productivity, a range of adaptive
strategies need to be considered. Change in cropping calendars/sequences or pattern involving some alternative crops
and late or early-maturing varieties could be the immediate option, conservation of soil moisture and efficient water-
harvesting techniques are also important for North Gujarat region. The long-term strategy should utilize genetic
resources to develop heat and drought tolerant varieties that could be better adapted to new climatic and atmospheric
conditions including greater availability of CO,. The strategies to address the impacts of climate change on agriculture
thus, some of the issues like unbalancing in impacts of rise in temperature, atmospheric CO, levels and uneven
distribution of rainfall are also needed urgently to be addressed.
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Tropospheric ozone (O,) is a long range transboundary secondary air pollutant, a major component for global
climate change, causing significant damage to agricultural crops worldwide. The increasing emissions of O,
precursorsdue to urbanization and industrialization led to progressive increase of ground level O,. The current level of
yearly O, concentration in India is around 55 ppb which is above the threshold level (40 ppb) for sensitive crops.

233



Therefore, a study was planned to assess the growth, biomass and yield responses of wheat (Triticum aestivum L.)
cultivars HUW468 (early sown) and HUW234 (late sown) were grown in ambient (AO;) (52.7 ppb) and elevated
levels of O, (EO,) (ambient+20 ppb) using open-top chambers (OTCs). The stomatal flux of O, was higher in early
sown as compared to late sown cultivar under elevated O,. Plants grown under AO, showed better growth performance
and higher biomass accumulation compared to those grown under EQ, in both early and late sown cultivars. Late sown
cultivar showed high growth rate due to short life span as compared to early sown cultivar. The loss in grain yield was
30% in early sown and 22% in late sown cultivar under EQO,. Path analysis approach showed that stomatal flux of O,,
absolute growth rate, relative growth rate, specific leaf area, plant biomass were the most important variables
influencing grain yield under O, stress. The current study clearly showed that the early sown wheat cultivar is more
sensitive under projected future O, scenario than late sown cultivar.
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Medicinal plants usage is nowadays receiving greater consideration, but changes in climatic conditions,
anthropological actions and overexploitation of medicinal plants cause superfluous degradation of these plants,
leading to habitat destruction, phyto-chemical constituent alterations and degradation of vital compounds. To
estimate the effects of elevated UV-B on medicinal plants, experimental study was performed using Wedeliachinensis
at three growth stages to evaluate changes in their various physiological, biochemical and morphological
paramters.Photosynthetic pigments and photosynthetic rate showed significant decline under elevated UV-B in
summer and post monsoon compared to winter. Stomatal conductance increased during summer and post monsoon in
the test plant under UV-B stress. Total phenolic contents showed augmentation at all stages compared to controls. An
increase in anthocyanin accumulation was observed with advancement in growth phases, but an opposite trend was
noticed for membrane damage. Morphological characters such as number of branches, leaf area, shoot and root
lengths showed positive response; while, root-shoot ratio showed reduction against applied dose of UV-B at all the
growth stages. So, it can be concluded that defensive strategies of the plant performed better under prevailing stress
which can be various form of morphological characters of the plants with accumulation of secondary metabolites.
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Sustainable bioenergy systems have immense potential to generate employment, support rural development
and produce green energy. However, such systems must encompass technical, commercial, and social elements as
well. Therefore, the development of an adaptive and sustainable bioenergy system calls for a multidisciplinary
approach to address the challenges of diffusion and commercialization. In this study, an entrepreneurship model of a
bioenergy system was designed to promote small scale energy enterprises in India. The designed system has three
components: bioresource (i.e., agro waste), technology (i.e., pelletization and gasification) and local market. The
model offers an opportunity to examine the role of different stakeholders on a new business engagement. The findings
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from customer discovery interviews and field demonstrations of technology underscore the need of a holistic
approach for establishment of a successful bioenergy system. Furthermore, a detailed economic evaluation was
conducted for the proposed bioenergy system. The designed system (optimal pellet plant capacity of 0.5 ton h™)
showed acceptable economics and the net present value (NPV), internal rate of return (/RR), and discounted pay back
period (DPBP) were X 9.35 million ($0.13 million), 41% and 2.8 years, respectively. Market value of pellet price was
the most sensitive factor. Monte Carlo simulations predicted a wider distribution with the average NPV of about % 9.3-
2.0 million ($133.2-29.1 thousand). Overall, this research is of particular importance to address the burning issues of
agro waste management and contribute to farmer's income using a sustainable entrepreneurship model.

Keywords: Bioenergy system; entrepreneurship model; economic analysis; farmer's income

ESCC:S.
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Regional hydrology severely perturbed by vastly changing climate affects human societies and also life in
general. The changing climate cloud causes more frequent extreme meteorological events which leads to exacerbated
hydrological disasters viz., floods or droughts. This requires an estimate of the impact assessment of climate change
on hydrological processes before any adaption plans are to be made. The rate at which the temperature of the global
surface increases will have a significant impact on local hydrological regimes and water resources Temperature and
precipitation are main and closely related parameters to climate change. Therefore, there is a need of an integrated
analysis that can quantify the impact of climate change on various aspect of water resources such as precipitation,
hydrologic regimes, floods, drought, etc. There have been several studies of climate change effects on hydrology and
water availability and its resources which usually includes :(a) use of climate models (General Circulation Model-
GCM), (b) use of downscaling techniques to model the hydrologic variables (e.g., precipitation and temperature) at a
smaller scale based on large scale GCM outputs and (c) use of hydrological models for assessment of global climate
impacts. This paper deals with the studies on existing methods for assessing the hydrological impact of climate change
and discusses for future studies in this field.
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Decline in soil organic carbon (SOC) and the associated impacts on crop production under conventional farming
raises concerns on how alternative management practices increase SOC sequestration and improve agricultural
sustainability. This study aimed to understand SOC mineralization kinetics with different cover crop (CC) residue
amendments. Soil samples were collected from a fallow and three CC (pea, oat, and canola) plots. Soil samples from the
CCplots were manipulated with zero, five, and 10 Mgha—1 of the respective CC residues. All soil samples were incubated
for eight weeks, SOC mineralization was monitored, and the first order kinetic and parabolic equation models were fitted
to the observed data for estimating labile SOC (CO0), and the decomposition rate constant (k). The CO varied with the
residue amount while k varied with CC type. The CC residue stimulated cumulative carbon mineralization (C min)
irrespective of CC type, suggesting that cover cropping has potential to improve SOC cycling in agro ecosystems.
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Sustainable development is the need of the hour. With the increase in population our compulsion would be not
only to stabilize agricultural production but to increase it further in sustainable manner. Through organic farming a
healthy interface between human resource and natural resources in general and commons in particular can be ensured.
GODS' OWN COUNTRY heading to GODS' ORGANIC COUNTRY. The notion of Organic farming is gaining
gradual impetus in Kerala. The increased awareness about health and environmental issues associated with the
rigorous use of chemical inputs has necessitated alternate forms of agriculture in Kerala.Kerala is already halfway
towards its ambitious goal — 100 percent organic by 2020.

Agriculture is an inevitable part of any economy — whether industrialised or not. Affluent and health conscious
consumers are increasing world wide. The absence of organic food products across all segments in the market is a
concern. But State of Kerala is now meeting over 70% of its demand for vegetables on its own compared with just
20% a few years ago. A third of the state's agricultural land is devoted to export crops like black pepper, turmeric,
rubber, coffee and coconuts. The demand for organic food is steadily increasing both in developed and developing
countries, with annual average growth rate of 20 - 25%. In this context there is wide scope for Organic Farming in
Kerala.
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The study was carried out in the National Agricultural Innovation Project (NAIP) under component —III.
Mirzapur and Sonbhadra districts in Vindhyan region are among 150 disadvantaged districts of the country. These two
districts are on the extreme South East corner of Uttar Pradesh. Large area is rainfed with undulating topography. A
large number of rivulets flow in the area; however, most of the rain water remains untapped as surface run off is very
high, soil moisture retention capacity is low and proper soil and water conservation practices are not followed.
Therefore, conservation of rain water for use in agriculture is very important in this area. Three clusters of villages
from two target districts i.e. Mirzapur and Sonbhadra were selected in three development blocks for project
interventions pertaining to the set objectives of the sub project. Through the construction of check dams and water
harvesting bunds additional 140.7 ha area was brought under irrigation. As compared to baseline values, the crop yield
near WHBs increased from 56% (green gram) to 95% (barley), whereas, the yield improvements due to check dams
were 85% (mustard) to 109% (wheat). The Cropping intensity near the WHBs enhanced by 32.8% while near CDs, it
was increased by 42.1%. The improvement in cropping intensity was also due to the use of short duration improved
crop varieties by the farmers. The labour engagement in crop production was enhanced by 17.5% and 26.3% with
improved water availability due to WHBs and CDs, respectively. Similarly, the crop based household income of the
farmers in the surroundings of WHBs and CDs increased by Rs 7,292 and Rs 15,148 /year/HH, respectively.
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