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Human activities including land use changes
have increased, and will continue to increase, the
concentration of the atmosphere carbon-di-oxide (CO,).
From values of about 280 pumol mol™ (part per million,
ppm) between the end of the last glaciation and about
1750 AD, atmospheric CO, has increased to about 393.8
umol mol™ in 2012. This value may increase to about 550
umol mol™ by 2050. Small scale experiments indicate
that the higher CO, levels increase the rate of
photosynthesis and plant productivity. However,
limitation by water supply in semi-arid and arid areas,
and by the supply of photosynthetically active radiation
in the humid tropics may affect land productivity and
carbon sequestration in vegetation as well as in soils.

Afforestation and forests development may play
a critical role in regulating the climate through the
carbon cycle; removing carbon from the atmosphere
through the photosynthesis as they grow, and storing
carbon in leaves, woody tissue, roots and organic matter
in soil. Photosynthesis is a process by which plants
synthesize organic matter (glucose) and release oxygen
after taking carbon dioxide from atmosphere, light from
sun and water from the soil as indicated by equation

provided below:

6CO; + 6H,O wmmp (CHgO)n + O3

Carbon di Water Organic Oxygen
oxide from from matter
atmosphere soil

Strategies for mitigating global warming aim
both at reducing the emission of green house gases
(GHGs) from the various source as well as developing
sinks that can absorb GHGs (CO, in particular). Possible
ways of CO, sequestration are geological, ocean, mineral
and biological, and terrestrial. Forests alone contain 234
billion tonnes carbon in vegetation, 62 billion tonnes in
roots, 41 billion tonnes in dead wood, 23 billion tonnes in
litters and 398 billion tonnes in soils throughout the
world. Soils are the third largest storage of carbon
globally, that store about 2.5 times the amount of carbon

in the atmosphere and almost 3 times the amount of
carbon in the vegetation. In soil, carbon sequestration
CO, is removed from the atmosphere and stored in the
soil in the form of soil organic carbon (SOC) - primarily
mediated by plants through photosynthesis. However, in
arid and semi-arid climates, soil carbon sequestration
also occurs from the conversion of CO, from air
(available in the soil) into inorganic forms such as
secondary carbonates, though the rate of inorganic
carbon formation is comparatively low.

Measures to enhance. the growth in primary
forests, to facilitate secondary growth, and increasing
plantation areas would increase the carbon sink. While
forest mitigation activities and policies aimed at
reducing forest degradation and deforestation increase
the sink size, rehabilitation of degraded areas including
the Aravalli hills is expected to become increasingly
important in such endeavor. In a process of developing
regional strategies for rehabilitation of degraded lands
and mitigation of climate change involving forests will
require complex analyses of the trade-offs between
different land-uses like forestry and other land uses,
forest conservation for carbon storage and other
environmental services, i.e. biodiversity and watershed
conservation, and sustainable forest harvesting to
provide society fodder, timber and bio-energy resources.

~ For such regional strategies and to have a
knowledge on the role of rainwater harvesting on
rehabilitation work (carried out in Baranandra Kho
forest block area of Chhataripada/Gauapada village in
Banswara district of Rajasthan and covers an area of
about 17 ha) and corresponding carbon sequestration an
assessment of carbon stock has been done in vegetation
(belowground and aboveground biomasses of trees,
shrubs, bamboo and herbaceous layer) as well as in the
soils. In the experiment, rehabilitation of hills was done
in varying slope categories viz. <10%, 10-20% and
>20% slopes though afforestation under mixed
plantation and adopting (excluding a control) four
different RWH devices viz. contour trench (CT),
gradonie trench (GD), box trench (BT) and V-ditch
(VD). This work has been conducted under the project
'Efficacy and economics of water harvesting devices in
controlling run-off losses and enhancing biomass
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The variations in sequestered carbon were 0.38 t C ha™ in
the control plots to 0.79 t C ha” in the VD plots (Figure
C). Average contribution of root and shoot (above-
ground) to the total carbon sequestered were 0.13 t C ha™
and 0.51 tC ha”, respectively.

Carbon sequestration in seoils: Carbon sequestration in
soils is mediated through plants photosynthesis, root
turn-over, root exudates and litter decompositions.
These processes resulted in carbon accumulation up to
29.8tCha in<10% slope to 36.6 t C ha™ in >20% slope.
RWH treatments enhanced carbon sequestration, which
ranged from 32.1tCha™ in VD plots to 34.6 t Cha” in BT
plots as compared to 29.2 t C ha" in the control plots

(Figure D).
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Total carbon sequestered in 65 months (value in
2010 —value in 2005) in both vegetation and soils ranged
from 23.86 to 36.94 t C ha™. Among the slopes it varied
from 29.92 t C ha™ in <10% slope to 34.08 t C ha-1 in
>20% slope (probably due to greater rate of soil
formation). Sequestered carbon ranged from 30.29 t C
ha™ in GD plots to 32.64 t C ha” in BT plots as compared
to 25.29 t C ha' in the control plots (Table 1). This
indicates the impact of these activities in restoration and




