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shows that the organic carbon in peat soils in Bangla-

e percentage is higher with the increasing soil profile depth from the soil
surface. So, the management should be considered not only the surface soils
but also the sub-surface soils. Another relationship found between the bulk
density and carbon storage is inversely proportional (r = —0.65) in the peats
soils. These peat soils are losing their carbon due to the decrease of inunda-
tion level by climate change, intensive agricultural and even used as fuel for
cooking purposes by the local stakeholders. There were no regulations, main-
tenances, laws, even the evaluation and assessment of carbon storage was not
appropriately estimated in Bangladesh. By representing the carbon percen-
tage data and their changes over times will help to develop and implement the
proper mitigation action which may improve soil health, soil quality, food
security, and mitigation of climate changes.
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Global Warming

1. Introduction

The soils are the fundamental natural resources for the human civilization. Typ-

ical soils are mainly composed of minerals (45%), organic matter (5%), water

(25%) and air (25%). However, for the peat soils, the soils organic percentage

ave a higher percentage. Around 88.6 Pg is stored in peat-
dwide, whereas 68.5 Pg soil carbon (C) (77%) presents in Southeast

[24]-[53]. However, most of the peat soils are mainly found in the USA, Western
Europe, Eastern Asia, and Central America, Tibetan grassland [52] [54] [55].
Maitra et al. studied the distribution of peat soils in Bangladesh and possible
economic uses as fuel [56]. The distribution of peat soils in Bangladesh is hig-
hlighting in Figure 1. There are lots of factors that control the carbon storage in
the soil including temperature, slope, and elevation. Additionally, pasturing,
land use change and vegetation pattern also have considerable influences on the
presence of soil organic carbon in peat soils. Land modification on peatlands re-
sults in enormous carbon instabilities by deforestation and sweltering [57] [58].
However, there have several methods and techniques that were studied for
carbon sequestration including cropping pattern with or without tillage, bio-
chars application, minerals interaction, impact of irrigation, long and short-term

fertilizers application, land use changes, climatic conditions, time, pH, salinity,
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agricultural practices and{8o on [26] [2P] [31] [60]-[69]. So, exploring carbon
storage is very much cruci ecentgays. There are no studies on the estima-
tion of carbon st in the peat soils of Bangladesh in the past few decades. So,

dnderstanding the depletion rate of carbon from

2. Materials and Methods

This study area covered mainly major peat soils in Bangladesh including farid-
pur, Gopalgong, Barisal, and Sylhet. Peat soils extensively recorded in the beels
located in Gopalganj, hoar in Sylhet and Khulna districts [70]. Nine soil profiles
were selected that covering the peatland soils of Bangladesh (Table 1). The se-
lections of the profiles were made based on the sapric peat, hemic peat, and fa-
bric peat. Soil color is studied in the field to recognize the nature and types of
peat (Table 2). Out of nine profiles, three profiles cover Sapric peat covers three
soil series: Hakaluki, Satgaon, and Sarail; hemic peat profiles cover another three
soil series: Rajoir, Satla, and Mohongany, and the fabric peat profiles covers the
other three soil series: Harta, Juri, and Tarala. The soil samples were air dried with

an oven at 80°C. The samples were gently ground with rolling and passed through
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Table 1. List of peat soils of Bangladesh with their areas and USDA names.

Soil series Areas (ha) USDA names [75] [76]
Hakaluki 4953 Fluvaquents Haplosaprists
Sarail 595 Typic Haplosaprists
Satgaon 722 Fluventic Haplosaprists
Rajoir 18,412 Typic Haplohemists
Satla 48,505 Typic Haplohemists
Mohanganj 4930

Harta 44,273
Juri 2035
Tarala 604

Decomposition stage Degraded

Colour Dark-brown-black

When squeezed in the

Im. th One-to-two-thirds Less than one-third
palm, the amo

of the initial amount.  of the initial amount.

ples were preserved in plastic bags for carbon stock analy-

was determined by the wet oxidation method as de-

the'following equations [7] [74].
Total Soil Organic Carbon(TSOC) =SOC, x B, x D, (1)

where SOC, is the soil organic carbon content on the /" layer (g/kg); B; is the
bulk density of the /" layer (g/cc), and D; is the depth of the " layer (cm).

3. Results and Discussion

Eswaran et al. estimated soil organic carbon contents in the soil orders at the
global level [8]. He found 0.25 pg organic carbon in peat soils (Histosols) in
Bangladesh [8]. So, the Histosols in Bangladesh occupy more than one million
hactor, and it contains 0.25 Pg organic C (Table 3). Hussain ef al estimated that
the soils of Bangladesh have a total of 2.2 Pg of organic carbon in 2002 [77]. Pos-
sibly, this is the baseline data sets of organic carbon mass in the soils of Bangla-
desh. SRDI Staff (Soil Research Development Institutes in Bangladesh) only
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Table 3. Organic carbon mass in the soils of the world and Bangladesh.

Area (10° Km?) Organic C (Pg)*
Soil Orders
Global Tropical Bangladesh Global Tropical ~ Bangladesh**
Entisols 14,921 3256 14.2 148 19 0.14
Inceptisols 21,580 4565 97.5 352 60 1.59
Ultisols 11,330 9018 0.89 105 85 0.08
Histosols 1745 286 1.2 357 100 0.25
Alfisols 18,283 6411 1.2 127 0.03
Misc. land 7644 1358 24.0 18 0.05
Total - - 147.0

Pg = Petagram = 1 x 10'° gram (Source: [8] [77]**).

decomposition of peat. I

most of them are cleared

ssential. The mean bulk density distribu-

joir soil (ranges from 0.62 - 0.63g/cc) is more or less

and vegetable where there is a little scope of soil carbon sink where soil organic
carbon is interlinked with bulk density.

From Figure 3, it has been clear that the carbon storage has been increased
along with the depth of peat soil that is very different from floodplain soil or
general soil profiles. The soil profiles are different from other soil structure.
The soil organic carbon storage percentage is getting higher with increasing
the depth from the soil surface up to 100 cm of the soil profile. However, from
the 60 - 80 cm and 80 - 100 cm, the carbon storage has been increasing signifi-
cantly which is higher than overall soil carbon storage (Figure 3). So, it should
make sure for the management not only just the upper surface but lower
sub-surface as well. There has a strong relationship between bulk density and
soil organic carbon percentage. The relationship is inversely proportional

(Figure 4). With increasing the soil organic carbon shows the lower bulk density.
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Bulk density distribution for different types peat
soils in Bangladesh

1
0.8 W Harta Hakaluki = Rajoir
0.6
0.4
0.2 . . I
0
0-20 20-40 40-60 60-80 80-100
Soil profile depth (0 - 100 cm ) from the soil surface
Figure 2. Bulk density (g/cc) of major, studied peat soil up to 100 4 a, Hakaluki,

and Rajoir).

30 m0-20 20-40 =40-60 =60 -8

Organic 20
carbon

% 10

0

Harta Rajoir

Figure 3. The distribution of car
with the soil profile depth.

major peat soils in Bangladesh

5.00 10.00 15.00 20.00 25.00 30.00

Organic carbon % in peat soils of Bangladesh

Figure 4. The relationship between the bulk densities with the soil organic carbon per-
centages of different peat soil.

That means denser soil have more susceptibility to store carbon for having lower
air content and their structure. Their relationship is a limited negative correla-
tion (r = —0.67).

SOC distribution in the Harta soils ranges from 10.09 to 21.53 percent from
the surface to 100 cm depth, and the mean SOC is 15.03 percent. SOC distribu-
tion in the Hakaluki soils ranges from 6.63 to 15.01 percent from the surface to
100 cm depths, and the mean SOC is 11.18 percent. SOC distribution in the Ra-
joir soils ranges from 12.10 to 28.20 percent from the surface to 100 depths, and
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the mean SOC is 20.66 percent. So, the SOC distribution in the peat soils of the
study site ranges from 11.18 to 20.66 percent (Figure 5). It is important to note
that Agus et al reported that the peat soil that contains 18% - 58% carbon [78].
They also reported that in Southeast Asia, SOC in peatlands varies in a broad
range and considerable variation depends on their local land uses and land cov-
ers. In Bangladesh, peatlands are mostly used for agricultural purposes where
there is a considerable loss of SOC rather than sink. On the other hand, there is
no forest cover in the peatlands of Bangladesh as such diversified use of peatland

is limited.

the low storage is about 115.56 K

boro rice, and it becomes wa

(Figure 5). The variation

undation level, and land ¢

file from the surface [7]. Whereas, in peat soils in Bangladesh holds around

Table 4. Carbon stock (Pg) across the peat soils of Bangladesh at 100 cm depths.

Soil series Areas (ha) SOC stock (Pg)
Hakaluki 4953 0.0031
Sarail 595 0.0003
Satgaon 722 0.0004
Rajoir 18,412 0.1202
Satla 48,505 0.0560
Mohanganj 4930 0.0056
Harta 44,273 0.0315
Juri 2035 0.0014
Tarala 604 0.0004
Total 125,029 0.1202
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40 SOC storage (Kg/m?) at different soil depths across the peat soils

W Harta [JHakaluki M Rajoir

El Lk IHI |H| |H| 1

- 20-40 40-60 60-80 80-100 Mean

Soil profile depth (0-100 cm)

Figure 5. Distribution of soil organic carbon (SOC) storage’a
soils.

deforestation. Alongside,

depends on the soil types.

. Soil organic carbon storages vary from 6.63
igir of bulk density from 0.30 to 0.91 g/cc in differ-
flajor péat soils of Bangladesh.

clay soil have hig

to 28.20 percent
etherland, Poland, and Ukraine are using more than

ina, Russia, Malaysia, Bangladesh, India, and Thailand are
¢’an agricultural purpose. Peat soils are highly used for agricultural
ction all over the world due to high level of soil fertility. The below
ighlighting the total peat land and peat land used for food production by
rent region of the world (Figure 6). Due to agricultural intensification and
intense tillage, the storage carbon can easily degraded and expose to the envi-
ronment that leads to climate changes. From the below figure we can predict
that the use of peat soils for food production is highly correlated with the total
peat soils.

Supply of flesh organic biomass in the subsoil will help to slow down the mi-
neralization of ancient organic soil. So that, land and agriculture management
should be in a way that can add some green biomass to secure microbial food
supply that can help to minimize the mineralizing the organic soil which stored
in the long period [80]. Liming can increase food production and plant growth
that may lead to store atmospheric carbon to the soil carbon. However, the main
problem is helping to increased microbial activity that may release SOC to the
environment. However, in the net calculation, it has been observed in several

studies, application of liming helps to store SOC [81]. So, application of liming
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1200000.00 :R? Quadratic = 0.962
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0.00

Total peatland area by different countries (Km?)

0.00 50000.00 100000.00
Peatland area used fi

Figure 6. Distribution and agricultural used
over the world.

uired bt during the dry system water conservation is needed. Furthermore,
able control is needed to maintain favorable growing conditions for the
crops or to avoid excessively dry conditions (fire prevention). Water table con-
trol is difficult because water management requirements change from season to
season. Thus adjustable control structures are needed. Especially in the dry sea-
son, when evaporation exceeds rainfall, the water tables will fall, and this deficit
cannot be supplemented by irrigation as this would require pumping. Water ta-
ble control is needed either to create right conditions for agriculture or to restore
degraded peat domes. Thus structures either have to been piled or floated. Pile
structures have the disadvantage that after a few of years the surrounding area

2

will have subsided and the structures end up “hanging” in the air and no longer

23

suitable for water table control. “Floating” structures have unit weight more or
less the same as that of the surrounding peat: these structures will thus subside at
the same rate as the surrounding peat area. Peat has a high permeability thus the
structures cannot achieve much head difference (the difference between up-

stream and downstream water level) and thus hinders to store much water. They

DOI: 10.4236/ajcc.2019.81006
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will mainly act as an extra barrier to flow (=increase flow resistance). Discharge
requirements fluctuate significantly over the year as rainfall varies considerably.
In the rainy season, flow can be exceptionally high, and these extreme discharges
should not result in overtopping the banks and the water control structure as

this will result in severe erosion.

4. Conclusion

There are mainly three types of peat soils present in tropical country like Ban-

gladesh named as Harta, Hakaluki, and Rajoir. Among thesg major types,

nt option of peat soils is also discussed briefly. It should in-

aracterization, estimation, assessment, and regulation over the

icts of Interest

There is no conflict of interest among the authors.

References

[1] Brady, N. and Weil, R. (1999) The Nature and Properties of Soil. 12th Edition,
Prentice-Hall Inc., Upper Saddle River, New Jersey.

[2] Farmer, J., Matthews, R., Smith, J.U., Smith, P. and Ksingh, B. (2011) Assessing
Existing Peatland Models for Their Applicability for Modelling Greenhouse Gas
Emissions from Tropical Peat Soils. Current Opinion in Environmental Sustainability,
3, 339-349. https://doi.org/10.1016/j.cosust.2011.08.010

[3] Farmer, J., Matthews, R., Smith, P. and Smith, J.U. (2014) The Tropical Peatland
Plantation-Carbon Assessment Tool: Estimating CO, Emissions from Tropical Peat
Soils under Plantations. Mijtigation and Adaptation Strategies for Global Change,
19, 863-885. https://doi.org/10.1007/s11027-013-9517-4

[4] Zaman, S, Rajonee, A.A. and Hugq, S.M.I. (2017) Arsenic in Bangladesh Soils and Its

DOI: 10.4236/ajcc.2019.81006

103 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.1016/j.cosust.2011.08.010
https://doi.org/10.1007/s11027-013-9517-4

J. Uddin et al.

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]

[15]

(16]

(17]

(18]

Relationship with Water Soluble Soil Organic Carbon. Open Journal of Soil Science,
7, 77. https://doi.org/10.4236/0jss.2017.74006

Wiesmeier, M., Urbanski, L., Hobley, E., Lang, B., Liitzow, M., Marin-Spiotta, E., et
al, (2019) Soil Organic Carbon Storage as a Key Function of Soils: A Review of
Drivers and Indicators at Various Scales. Geoderma, 333, 149-162.
https://doi.org/10.1016/j.geoderma.2018.07.026

Change, LP.O.C. (2006) 2006 IPCC Guidelines for National Greenhouse Gas
Inventories. Intergovernmental Panel on Climate Change.

Batjes, N.H. (1996) Total Carbon and Nitrogen in the Soils of the World. European
Journal of Soil Science, 47, 151-163.
https://doi.org/10.1111/j.1365-2389.1996.tb01386.x

Eswaran, H., Van Den Berg, E. and Reich, P. (1993) Ofgs
World. Soil Science Society of America Journal, 57,
https://doi.org/10.2136/ss52j1993.03615995005
Buckman, H.O. and Brady, N.C. (1960)
Science, 90, 212. https://doi.org/10.1097

Munro, D.S. (1984) S ntent and the Water Table in a
Forested Wetland Peat 7 of Forest Research, 14, 331-335.
https://doi.org/10.1139

Tropical Pea mp Forest ring on Soil Carbon Storage. American Journal of
jence, 6, 80-83.

Precipitation Fluctuation on Soil Carbon Storage of a Tropical Peat Swamp Forest.
erican Journal of Applied Sciences, 6, 1484-1488.
https://doi.org/10.3844/ajassp.2009.1484.1488

Satrio, A.E., Gandaseca, S., Ahmed, O.H. and Ab. Majid, N.M. (2009) Influence of
Chemical Properties on Soil Carbon Storage of a Tropical Peat Swamp Forest.
American Journal of Applied Sciences, 6, 1970-1973.
https://doi.org/10.3844/ajassp.2009.1969.1972

Satrio, A.E., Gandaseca, S., Ahmed, O.H. and Ab. Majid, N.M. (2009) Effect of
Logging Operation on Soil Carbon Storage of a Tropical Peat Swamp Forest.
American Journal of Environmental Sciences, 5, 748-752.
https://doi.org/10.3844/ajessp.2009.748.752

Satrio, A.E., Gandaseca, S., Ahmed, O.H. and Majid, N.M.A. (2009) Effect of
Skidding Operations on Soil Carbon Storage of a Tropical Peat Swamp Forest.
American Journal of Environmental Sciences, 5, 722-726.
https://doi.org/10.3844/ajessp.2009.722.726

Yudina, N.V. and Inisheva, L.I. (2004) Changes in Peat Composition and Properties
under Different Storage Conditions. Eurasian Soil Science, 37, 1229-1233.

DOI: 10.4236/ajcc.2019.81006

104 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.4236/ojss.2017.74006
https://doi.org/10.1016/j.geoderma.2018.07.026
https://doi.org/10.1111/j.1365-2389.1996.tb01386.x
https://doi.org/10.2136/sssaj1993.03615995005700010034x
https://doi.org/10.1097/00010694-196009000-00018
https://doi.org/10.1016/j.geoderma.2016.03.021
https://doi.org/10.1139/x84-061
https://doi.org/10.3844/ajabssp.2011.80.83
https://doi.org/10.1016/j.chemgeo.2016.03.010
https://doi.org/10.3844/ajassp.2009.1484.1488
https://doi.org/10.3844/ajassp.2009.1969.1972
https://doi.org/10.3844/ajessp.2009.748.752
https://doi.org/10.3844/ajessp.2009.722.726

J. Uddin et al.

(19]

(20]

(21]

[22]

(23]

(24]

[25]

(29]

(30]

(31]

(32]

Immirzi, C., Maltby, E. and Clymo, R. (1992) The Global Status of Peatlands and
Their Role in Carbon Cycling. A Report for Friends of the Earth by the Wetland
Ecosystems Research Group, Department of Geography, University of Exeter.
Friends of the Earth, London.

Rieley, J. and Ahmad-Shah, A. (1996) The Vegetation of Tropical Peat Swamp
Forests. Proceedings of Workshop on Integrated Planning and Management of
Tropical Lowland Peatlands, Cisarua, 3-8 July 1992, 55-74.

Gorham, E. (1991) Northern Peatlands: Role in the Carbon Cycle and Probable
Responses to Climatic Warming. Ecological Applications, 1, 182-195.
https://doi.org/10.2307/1941811

2010 in Zhejiang, Chinay
https://doi.ong

Wang] X., Sanderman, J. and Yoo, K. (2018) Climate-Dependent Topographic
ects on Pyrogenic Soil Carbon in Southeastern Australia. Geoderma, 322,
121-130. https://doi.org/10.1016/j.geoderma.2018.02.025

Metcalfe, D.B., Rocha, W., Balch, J.K., Brando, P.M., Doughty, C.E. and Malhi, Y.
(2018) Impacts of Fire on Sources of Soil CO, Efflux in a Dry Amazon Rain Forest.
Global Change Biology, 24, 3629-3641. https://doi.org/10.1111/gcb.14305

Huang, J., Minasny, B., McBratney, A.B., Padarian, J. and Triantafilis, J. (2018) The
Location- and Scale-Specific Correlation between Temperature and Soil Carbon

Sequestration across the Globe. Science of the Total Environment, 615, 540-548.
https://doi.org/10.1016/j.scitotenv.2017.09.136

Begum, K., Kuhnert, M., Yeluripati, J., Ogle, S., Parton, W., Kader, M.A., et al
(2018) Soil Organic Carbon Sequestration and Mitigation Potential in a Rice
Cropland in Bangladesh—A Modelling Approach. Field Crops Research, 226,
16-27. https://doi.org/10.1016/j.fcr.2018.07.001

Webb, E.E., Heard, K., Natali, S.M., Bunn, A.G., Alexander, H.D., Berner, L.T., et al.
(2017) Variability in Above- and Belowground Carbon Stocks in a Siberian Larch
Watershed. Biogeosciences, 14, 4279-4294. https://doi.org/10.5194/bg-14-4279-2017

DOI: 10.4236/ajcc.2019.81006

105 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.2307/1941811
https://doi.org/10.2307/1312419
https://doi.org/10.5194/bg-5-1475-2008
https://doi.org/10.1038/ngeo1123
https://doi.org/10.1016/j.scitotenv.2018.07.317
https://doi.org/10.1016/j.geoderma.2018.05.037
https://doi.org/10.1016/j.geoderma.2017.10.005
https://doi.org/10.1016/j.geoderma.2018.02.025
https://doi.org/10.1111/gcb.14305
https://doi.org/10.1016/j.scitotenv.2017.09.136
https://doi.org/10.1016/j.fcr.2018.07.001
https://doi.org/10.5194/bg-14-4279-2017

J. Uddin et al.

(33]

(34]

(35]

(36]

(37]

(38]

(39]

(42]

(43]

(44]

(45]

Scharenbroch, B.C., Bialecki, M.B. and Fahey, R.T. (2017) Distribution and Factors
Controlling Soil Organic Carbon in the Chicago Region, Illinois, USA. Soi/ Science
Society of America Journal, 81, 1436-1449.
https://doi.org/10.2136/sss2j2017.03.0087

Qiu, L., Hao, M. and Wu, Y. (2017) Potential Impacts of Climate Change on Carbon
Dynamics in a Rain-Fed Agro-Ecosystem on the Loess Plateau of China. Science of
the Total Environment, 577, 267-278.

https://doi.org/10.1016/j.scitotenv.2016.10.178

Grellier, S., Janeau, J.-L., Nhon, D.H., Cuc, KN.T., Quynh, L.T.P., et al (2017)
Changes in Soil Characteristics and C Dynamics after
(Vietnam). Science of the Total Environment, 593, 654-663
https://doi.org/10.1016/j.scitotenv.2017.03.204

Mangrove Clearing

Cardinael, R., Chevallier, T., Cambou, A., Béral, C, C., etal
(2017) Increased Soil Organic Carbon Stocks ey of Six
Different Sites in France. Agriculture, Ecosys, ] e 6, 243-255.

Feng, J.L., Hu, H.P. and Chen, F. (
an Alpine Soil on the Northern Tj : ons for Climate Change
and Carbon Sequestration. Geo

Andriamananjara, A., . o, H., Andrisoa, R.H., Ranaivoson,
N., Ramboatian, N., efla/ (2016) Land Cover Impacts on Aboveground and Soil

iman, J.L., Publicol, M., Desfontaines, L. and
o_Storage Capacity of Semi-Arid Grassland Soils and

Wiesmeier,
Cavalier, A.

Sepul¥eda-Jauregui, A., Walter Anthony, K.M., Martinez-Cruz, K., Greene, S. and
alasso, F. (2015) Methane and Carbon Dioxide Emissions from 40 Lakes along a
orth-South Latitudinal Transect in Alaska. Biogeosciences, 12, 3197-3223.
https://doi.org/10.5194/bg-12-3197-2015

Gray, J.M., Bishop, T.F.A. and Wilson, B.R. (2015) Factors Controlling Soil Organic
Carbon Stocks with Depth in Eastern Australia. Soi/ Science Society of America
Journal, 79, 1741-1751. https://doi.org/10.2136/ss52j2015.06.0224

Fujisaki, K., Perrin, A.-S., Desjardins, T., Bernoux, M., Balbino, L.C. and Brossard,
M. (2015) From Forest to Cropland and Pasture Systems: A Critical Review of Soil
Organic Carbon Stocks Changes in Amazonia. Global Change Biology, 21, 2773-2786.
https://doi.org/10.1111/gcb.12906

Baah-Acheamfour, M., Chang, S.X., Carlyle, C.N. and Bork, E-W. (2015) Carbon
Pool Size and Stability Are Affected by Trees and Grassland Cover Types within

Agroforestry Systems of Western Canada. Agriculture, Ecosystems and Environment,
213, 105-113. https://doi.org/10.1016/j.agee.2015.07.016

Ullah, M.R. and Al-Amin, M. (2012) Above- and Below-Ground Carbon Stock
Estimation in a Natural Forest of Bangladesh. Journal of Forest Science, 58,
372-379. https://doi.org/10.17221/103/2011-JFS

DOI: 10.4236/ajcc.2019.81006

106 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.2136/sssaj2017.03.0087
https://doi.org/10.1016/j.scitotenv.2016.10.178
https://doi.org/10.1016/j.scitotenv.2017.03.204
https://doi.org/10.1016/j.agee.2016.12.011
https://doi.org/10.1016/j.geoderma.2015.12.005
https://doi.org/10.1016/j.agee.2016.08.030
https://doi.org/10.1111/gcb.12957
https://doi.org/10.1016/j.agee.2015.08.015
https://doi.org/10.5194/bg-12-3197-2015
https://doi.org/10.2136/sssaj2015.06.0224
https://doi.org/10.1111/gcb.12906
https://doi.org/10.1016/j.agee.2015.07.016
https://doi.org/10.17221/103/2011-JFS

J. Uddin et al.

[46]

(47]

(48]

(49]

(50]

[56

(57]

(58]

(59]

[60]

Kauffman, J.B., Heider, C., Cole, T.G., Dwire, K.A. and Donato, D.C. (2011)
Ecosystem Carbon Stocks of Micronesian Mangrove Forests. Wetlands, 31, 343-352.
https://doi.org/10.1007/s13157-011-0148-9

Hassan, M., et al (2018) Investigating the Soil Carbon Storage Dynamic and
Sequestration Potentiality in the Tropical Coral Island (St. Martin) of Bay of Bengal.
Asian Journal of Environment & Ecology, 6, 1-9.
https://doi.org/10.9734/AJEE/2018/39754

Minasny, B., Malone, B.P., McBratney, A.B., Angers, D.A., Arrouays, D., Chambers,
A., et al (2017) Soil Carbon 4 Per Mille. Geoderma, 292, 59-86.
https://doi.org/10.1016/j.geoderma.2017.01.002

Yang, Y., Mohammat, A., Feng, J., Zhou, R. and Fang, ]
and Environmental Controls of Soil Organic Carbon i i
131-141. https://doi.org/10.1007/s10533-007-9109-

Adhikari, K., Hartemink, A.E., Minasny, B.,
M.H. (2014) Digital Mapping of Soil Or,

Balance and Management, 10, 15.
https://doi.org/10.1186/s13021-015-0025-6

aitra, M.K,, Islam, M.A. and Al Mamun, M. (2014) Thickness, Distribution and
Quality Assessment of Gopalganj-Madaripur Peat Deposits: A Case Study of Potential
Economic Opportunities in Mid-Eastern Low-Lying Bangladesh. International
Journal of Geosciences, 5, 943-955. https://doi.org/10.4236/ijg.2014.59081

Hergoualc’h, K. and Verchot, L.V. (2011) Stocks and Fluxes of Carbon Associated
with Land Use Change in Southeast Asian Tropical Peatlands: A Review. Global
Biogeochemical Cycles, 25, GB2001. https://doi.org/10.1029/2009GB003718

Murdiyarso, D., Hergoualc’h, K. and Verchot, L. (2010) Opportunities for Reducing
Greenhouse Gas Emissions in Tropical Peatlands. Proceedings of the National
Academy of Sciences of the United States of America, 107, 19655-19660.
https://doi.org/10.1073/pnas.0911966107

Islam, M.A., Hasan, M.A. and Farukh, M.A. (2017) Application of GIS in General
Soil Mapping of Bangladesh. Journal of Geographic Information System, 9, 604-621.
https://doi.org/10.4236/jgis.2017.95038

Jiang, X., Haddix, M.L. and Cotrufo, M.F. (2019) Interactions between Aged
Biochar, Fresh Low Molecular Weight Carbon and Soil Organic Carbon after

DOI: 10.4236/ajcc.2019.81006

107 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.1007/s13157-011-0148-9
https://doi.org/10.9734/AJEE/2018/39754
https://doi.org/10.1016/j.geoderma.2017.01.002
https://doi.org/10.1007/s10533-007-9109-z
https://doi.org/10.1371/journal.pone.0105519
https://doi.org/10.1046/j.1365-2486.2003.00590.x
https://doi.org/10.1038/s41598-017-06035-z
https://doi.org/10.1038/nclimate3326
https://doi.org/10.1038/ismej.2015.19
https://doi.org/10.1186/s13021-015-0025-6
https://doi.org/10.4236/ijg.2014.59081
https://doi.org/10.1029/2009GB003718
https://doi.org/10.1073/pnas.0911966107
https://doi.org/10.4236/jgis.2017.95038

J. Uddin et al.

(61]

[62]

(63]

[64]

[65]

[70]

(71]

(72]

(73]

(74]

3.5 Years Soil-Biochar Incubations. Geoderma, 333, 99-107.
https://doi.org/10.1016/j.geoderma.2018.07.016

Wang, X., Yoo, K., Wackett, A.A., Gutknecht, J., Amundson, R. and Heimsath, A.
(2018) Soil Organic Carbon and Mineral Interactions on Climatically Different
Hillslopes. Geoderma, 322, 71-80. https://doi.org/10.1016/j.geoderma.2018.02.021

Song, M., Guo, Y., Yu, F.H.,, Zhang, X.Z., Cao, ].M. and Cornelissen, J.H.C. (2018)
Shifts in Priming Partly Explain Impacts of Long-Term Nitrogen Input in Different
Chemical Forms on Soil Organic Carbon Storage. Global Change Biology, 24,
4160-4172. https://doi.org/10.1111/gcb.14304

Nath, A.J., Brahma, B., Sileshi, G.W. and Das, A.K. (2018 of Land Use
Changes on the Storage of Soil Organic Carbon in Active ad
Humid Tropical Region of India. Science of the Total
https://doi.org/10.1016/j.scitotenv.2017.12.199

Eleftheriadis, A., Lafuente, F. and
since Deforestation and Mana;

(2017)" Variability of Soil Carbon Stocks in a Mixed Deciduous Forest on
Hydromorphic Soils. Geoderma, 307, 8-18.
ttps://doi.org/10.1016/j.geoderma.2017.07.015

Islam, M.A., Hasan, M.A. and Farukh, M.A. (2017) Application of GIS in General
Soil Mapping of Bangladesh. Journal of Geographic Information System, 9, 604-621.
https://doi.org/10.4236/jgis.2017.95038

Nelson, D. and Sommers, L.E. (1982) Total Carbon, Organic Carbon, and Organic
Matter. In: In: Page, A.L., Miller, RH. and Keeney, D.R., Eds., Methods of Soil
Analysis. Part2, Chemical and Microbiological Properties, 539-579.

Blake, G.R. and Hartge, K. (1986) Bulk Density. In: Methods of Soil Analysis. Part
1— Physical and Mineralogical Methods, 363-375.

Chen, Y.-L. and Li, Q.-Z. (2007) Prediction of Apoptosis Protein Subcellular
Location Using Improved Hybrid Approach and Pseudo-Amino Acid Composition.
Journal of Theoretical Biology, 248, 377-381.
https://doi.org/10.1016/j.jtbi.2007.05.019

Zhang, X., Wang, H.L,, He, L.Z., Lu, K.P., Sarmah, A, Li, J W, et al (2013) Using
Biochar for Remediation of Soils Contaminated with Heavy Metals and Organic
Pollutants. Environmental Science and Pollution Research, 20, 8472-8483.

DOI: 10.4236/ajcc.2019.81006

108 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.1016/j.geoderma.2018.07.016
https://doi.org/10.1016/j.geoderma.2018.02.021
https://doi.org/10.1111/gcb.14304
https://doi.org/10.1016/j.scitotenv.2017.12.199
https://doi.org/10.1111/gcb.14027
https://doi.org/10.1016/j.still.2018.05.012
https://doi.org/10.1016/j.agee.2018.07.014
https://doi.org/10.5194/bg-15-13-2018
https://doi.org/10.1111/gcb.13379
https://doi.org/10.1016/j.geoderma.2017.07.015
https://doi.org/10.4236/jgis.2017.95038
https://doi.org/10.1016/j.jtbi.2007.05.019

J. Uddin et al.

(75]
(76]

(771
(78]

(79]

(80]

(81]

https://doi.org/10.1007/s11356-013-1659-0

Rahman, M.R. (2005) Soils of Bangladesh. Darpon Publications, Dhaka.

Hussain, M.S. (2003) Bangladesh Using Biochar for Remediation of Soils
Contaminated with Heavy Metals and Organic Pollutants: In Quest of Resource

Management Domains. Dept. of Soil, Water, and Environment, University of
Dhaka, Dhaka.

Hussain, M.S. (2002) Challenges of Sustainable Land Management in Bangladesh.

Agus, F., Hairiah, K. and Mulyani, A. (2010) Measuring Carbon Stock in Peat Soils:
Practical Guidelines. World Agroforestry Centre.

Meersmans, J., De Ridder, F., Canters, F., De Baets, S. and

Carbon (SOC) at the Regional Scale (Flanders, Belgiurf). -13.

Fontaine, S., Barot, S., Barré, P., Bdioui, . pel, C. (2007)
Stability of Organic Carbon in Deep Soil sh Carbon Supply.
Nature, 450, 277-280. https://doi.org/1

Paradelo, R., Virto, I. and Chenu, iming on Soil Organic
Carbon Stocks: A Review. Agri stems & EAvironment, 202, 98-107.
https://doi.org/lo.1016/1.ag,«é1§.01.005

DOI: 10.4236/ajcc.2019.81006

109 American Journal of Climate Change


https://doi.org/10.4236/ajcc.2019.81006
https://doi.org/10.1007/s11356-013-1659-0
https://doi.org/10.1016/j.geoderma.2007.08.025
https://doi.org/10.1038/nature06275
https://doi.org/10.1016/j.agee.2015.01.005

	Organic Carbon Storage in the Tropical Peat Soils and Its Impact on Climate Change
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	3. Results and Discussion
	4. Conclusion
	Conflicts of Interest
	References



