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Abstract

Organic Carbon (OC) levels were monitored in four stations of Indian Sundarbans during June 2017. The level of organic
carbon in soil differs significantly with stations. The order is Diamond harbour > Kachuberia > Banstala > Sagar South. This
variation may be attributed to a large extent by mangrove biomass and diversity, forest age, the degree of tidal exchange and
sedimentation of suspended matter. Also anthropogenic activities like fish landing, tourism and shrimp farms contribute
appreciable amount of organic load in the selected stations.

Keywords — Organic carbon, Indian Sundarbans, spatial variation
I.NTRODUCTION

Climate change is caused directly or indirectly by human activity that alters the composition of the global atmosphere and which
is observed over comparable time periods in addition to natural climate variability [1]. Atmospheric concentration of carbon
dioxide has increased from a pre-industrial value of 280 parts per million (ppm) to current levels of 387 ppm. This is the highest
level in 650,000 years and is expected to double pre-industrial levels during this century, which could raise global temperatures 2
to 5°C over the next hundred years. Despite efforts to stabilize greenhouse gas concentrations by some countries, global warming
will continue as a result of climate system inertia [2]. The impacts of climate change are readily apparent around the planet.
Retreating glaciers and extreme precipitation events cause flooding in some areas while elsewhere water bodies are evaporating
from the heat. Tropical diseases are spreading as hurricanes become stronger and more destructive. Since last few decades
atmospheric concentrations of carbon dioxide have increased in a sustained way [3]. This has led to study the capacity of carbon
sequestration in forests and other terrestrial and wetland ecosystems. Most of the studies are related to forest ecosystems and
crops, and there is not enough information on carbon sequestration potential of wetland soil. Wetlands provide several important
ecosystem services, among which carbon sequestration is most crucial. The reservoirs of soil organic carbon can act as sources
or sinks of atmospheric carbon dioxide, depending on land use practices, climate, texture and topography [4-7]. Wetlands cover
about 5% of the terrestrial surface and are important carbon sinks containing 40% of soil organic carbon at global level [8].
Estuarine wetlands have a capacity of carbon sequestration per unit area of approximately one order of magnitude greater than
other systems of wetlands [9] and store carbon with a minimum emission of greenhouse gases due to inhibition of
methanogenesis because of sulfate [10]. On this background it is extremely important to assess the organic carbon pool of
intertidal mudflats of the famous mangrove ecosystem of Indian Sundarbans, which together with Bangladesh Sundarbans
constitutes the world’s largest brackish water wetland.

ILMATERIALS AND METHODS
a) Study area

The Sundarban mangrove ecosystem covering about one million ha in the deltaic complex of the Rivers Ganga, Brahmaputra
and Meghna is shared between Bangladesh (62%) and India (38%) and is the world’s largest coastal wetland. Enormous load of
sediments carried by the rivers contribute to its expansion and dynamics. Some 34 species of true mangroves thrive in this
deltaic lobe [11]. We conducted survey at Kachuberia (station 1), Diamond Harbour (station 2), Banstala (station 3) and Sagar
South (station 4) in the Indian Sundarbans region during June, 2017 and station selection was primarily based on anthropogenic
activities and mangrove richness (Table 1).

b) Sampling of soil

Sampling areas of 10 m x 5 m were considered for each station. Care was taken to collect the surface samples within the same
distance from the estuarine edge, tidal creeks and the same micro-topography. Under such conditions, spatial variability of
external parameters such as tidal amplitude and frequency of inundation [12], inputs of material from the adjacent Bay/estuary
and soil granulometry and salinity [13-14] are minimal.

Soil samples from surface zone were collected. The uppermost 0.01m, which frequently includes debris and freshly fallen litter,
was not used in this study. In the laboratory, the collected samples were carefully sieved and homogenized to remove roots and
other plant and animal debris prior to oven-drying to constant weight at 60°C.
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c) Analysis of Soil Organic Carbon (SOC)

Total organic carbon was analyzed following a modified version of Walkley and Black method. Sediment samples were
collected (during 5% to 71" June, 2017) at the surface (0-5 cm) and air-dried. Organic carbon in air-dried sediment samples is
oxidized by dichromate-sulfuric acid and the amount of remaining dichromate is determined by titration with a standard ferrous
solution. One-gram sample was taken into a clean, dry 500 ml conical flask. Exactly 10 ml 1 N K>Cr,O; and 20 ml conc. HSO,
was added and mixed by gentle swirling at first and then vigorously for a total time of 1 minute. The flask was kept for the
mixture to react for about 30 min.

After the reaction was over the content was diluted with 200 ml distilled water and then 10 ml conc. HsPO. added, mixed and let
cool. 1 ml of Diphenylamine as oxidation-reduction indicator was added and titrated with 0.4N Ferrous ammonium sulfate
solution. At the end point colour changes from dull green through turbid blue to a brilliant green. A blank was run with same
quantity of the chemicals but without sediment. Calculation was done by the following expression:

3.951 T
9 1-95)
Where, g = weight of sample in g

S = ml ferrous solution with blank titration

T = ml ferrous solution with sample titration

I1l. RESULT
TABLE 1: Sampling stations with Soil Organic Carbon (SOC) values
Stn. Geographical Location SOC (%)
Longitude Latitude
1 (Kachuberia) 88°11'35.05"E 22°11'07.84"N 1.06
2 (Diamond harbour) 88°07'57.32"E 21952'27.99"N 1.10
3 (Banstala) 88°10'44.55"E 21943'05.58"N 1.04
4 (Sagar South) 88°03'06.17"E 21°38'54.37"N 0.92

IV. DISCUSSION

The % of organic carbon in soil differs significantly with stations. The order is Diamond harbour > Kachuberia > Banstala >
Sagar South. This variation may be attributed to a large extent by mangrove biomass and diversity, forest age, the degree of tidal
exchange and sedimentation of suspended matter. Also anthropogenic activities like fish landing, tourism and shrimp farms
contribute appreciable amount of organic load in selected stations. In Sundarbans some pockets are known for fish landing,
passenger jetties and intense tourism activities (as seen in Diamond harbor). Organic carbon in deltaic zone originates from
mangrove litter/ detritus, anthropogenic activities, deposition of silt/clay etc.

Mangrove forests are usually characterized by sediment accretion [15]. This fact, combined with the high productivity and low
ratio of sediment respiration to net primary production, gives mangrove sediments the potential for long-term sequestration of
organic carbon. Thus, these systems play an important role in global carbon cycle [16] and may be a possible solution to rising
trend of carbon dioxide due to rapid industrialization and urbanization in the present era. However, erosion of Sagar South
(station 4) is the basic reason behind low SOC in the intertidal mudflat of the station. Hence erosion control through mangrove
plantation is an effective approach to eco-restore the situation, which may be carried out as a part of CSR activities by various
corporate houses.

References

[1] Snow, R. and Snow, M. (2010). The Challenge of Climate Change in the Classroom, WSEAS. Transactions on Environment
and Development, 6 (1), pp 63-73.

[2] Teodorescu, G. (2010). Climatic Change Impact on Urban Ecosystems and Sustainable Development of Cities in Romania,
WSEAS. Transactions on Environment and Development, 6 (2), pp 103-113.

[3] Ceron-Breton, J. G., Cerdn-Bretdn, R. M., Rangel-Marron, M., Muriel-Garcia, M., Cdrdova-Quiroz, A. V. and Estrella-
Cahuich, A. (2011). Determination of carbon sequestration rate in soil of a mangrove forest in Campeche, Mexico.
International Journal of Energy and Environment, 5 (3), pp 328-336.

[4] WVesterdal, L., Ritter, E. and Gundersen, P. (2002). Change in soil organic carbon following afforestation of former arable
land. Ecological Management, 162, pp 137-147.

[5] Zinn, Y. L., Lala, R. and Resck, D. V. S. (2005). Changes in soil organic carbon stocks under agriculture in Brazil. Soil
Tillage Research, 84, pp 28-40.

[6] Homann, P. S., Remillard, S. M., Harmon, M.E. and Bormann, B.T. (2004). Carbon storage in coarse and fine fractions of
Pacific Northwest old growth forest soils. Soil Science Society of American Journal, 68, pp 2023-2030.

IJRAR19J3084 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 1288


http://www.ijrar.org/

© 2019 IJRAR March 2019, Volume 6, Issue 1 www.ijrar.org (E-ISSN 23481269, P- ISSN 2349-5138)

[7]

8]
[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

Shukla, M. K. and Lal, R. (2005). Erosional effects on soil organic carbon stock in an on-farm study on Alfisols in west
central Ohio. Soil Tillage Research, 81, pp 173-181.

Mitsch, W. J. and Gosselink, J. G. (2000). Wetlands (John Wiley & Sons Inc.: New York), pp. 920.

Ceron-Breton, J. G., Ceron-Bretén, R. M., Guerra-Santos, J. J., Aguilar-Ucan, C., Montalvo-Romero, C., Vargas-Caliz, C.,
Cérdova-Quiroz, V. and Jiménez-Corzo, R. (2010). Effects of simulated tropospheric ozone on nutrients levels and
photosynthethic pigments concentrations of three mangrove species, WSEAS. Transactions on Environment and
Development, 6 (2), pp 133-143.

Bridgham, S. D., Megonigal, J. P., Keller, J. K., Bliss, N. B. and Trettin, C. (2006). The carbon balance of North American
wetlands. Wetlands, 26, pp 889-916.

Chaudhuri, A. B. and Choudhury, A. (1994). Mangroves of the Sundarbans — India ( IUCN- The World Conservation
Union).

Ovalle, A. R. C., Rezende, C. E., Lacerda, L. D. and Silva, C. A. R. (1990). Factors affecting the hydrochemistry of a
mangrove tidal creek, Sepetiba Bay, Brazil. Estuarine, Coastal and Shelf Science, 31, pp 639-650.

Lacerda, L. D., Carvalho, C. E. V., Tanizaki, K. F., Ovalle, A. R. C. and Rezende, C. E. (1993). The biogeochemistry and
trace metals distribution of mangrove rhizospheres. Biotropica, 25, pp 251-256.

Tanizaki, K. F. (1994). Biogeoguimica de metais pesados na rizosfera de plantas de um manguezal do Rio de Janeiro. M.Sc.
Thesis, Departamento de Geoquimica, Universidade Federal Fluminense, Niter6i, pp.67.

Walkley, A. and Black, I. A. (1934). An examination of the Degtjareff method for determining soil organic matter and a
proposed modification of the chromic acid titration method. Soil Science, 37, pp 29-38.

Woodroffe, C.D. (1992). Mangrove sediments and geomorphology, In: D. Alongi and A. Robertson (Eds) Tropical
mangrove ecosystems (American Geophysical Union, Coastal and Estuarine Studies), pp. 7-41.

IJRAR19J3084 | International Journal of Research and Analytical Reviews (IJRAR) www.ijrar.org | 1289


http://www.ijrar.org/

