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ABSTRACT

Homesteads are considered as a potential sources of carbon (C) stock which
mitigate the adverse effect of climate under the changing environment.
Therefore, a study was conducted to find out the tree species diversity and
carbon stock of the existing homesteads situated in the Kazipur upazilla of
Sirajganj district, Bangladesh. Four villages were selected randomly from the
selected upazila, namely Shaldah, Fuljor, Natuarpara and Panagari. A total of 64
homesteads were selected randomly from the four villages as sample of the
study. From the study, a total of 18 individual tree species under 14 families
were recorded where tree diversity ranged from 0 to 1.85 with average value of
1.06. Carbon stock was quantified as 50% of the tree biomass and out of 64
homesteads the average tree carbon stock was found 16.54 Mg ha™. The study
revealed that homestead has the great potentiality to store substantial amount of
atmospheric carbon and conservation of tree species diversity.

Avrticle History
Received: 30 October 2021

Revised: 20 December 2021
Accepted: 25 December 2021
Published online: 31 December 2021

*Corresponding Author

M. F. Hossain, E-mail:
forhadsau@gmail.com

Keywords

Species Diversity, Carbon Stock, Soil
Organic Carbon, Homestead.

© 2021 The Authors. Published by Society of Agriculture, Food and Environment (SAFE). This is an Open Access article distributed under the terms of the Creative
Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0)

Introduction

Global climate change adversely effect on global
environment including national economies, people living,
productivity faster than before. Change in weather patterns
and rising of sea levels are becoming more extreme in
history. At the present age both animals and plants are
suffering from a global climate change, which is a cause of
decrease of biodiversity and increasing greenhouse gases
(GHGs), specially carbon dioxide (CO,). Homestead
argofoerstry system is very important in increasing carbon
stock due to more than one layer of tree species and
contributing farmer’s daily needs. Homesteads are ensuring
families with much needed income (Michon and Mary,
1994) and are considered to be one of the major contributors
of rural livelihoods (Regmi et al., 2004). People living in
these charlands depend on agriculture and their homesteads
for their livelihood (Chowdhury, 1998). Also, these
homesteads provide them a stable climate by storing CO,
through multilayer tree species.

The marginal and poor people are living in chars for
centuries and homesteads are their main source to fulfil
nutritional security. But the dangerous effect of flood force
them to move another place to build up homestead. As for
they are reluctant to develop their homesteads. But still
homesteads would play a great role to feed them and
improve their livelihood while decreasing atmospheric
carbon, extreme temperature and climatic events. It would be
possible if they develop their homesteads in a proper way
with sufficient plantation.

On this consideration it is necessary to conduct research in
charland homesteads for the people’s awareness regarding
the necessity of establishing homesteads for mitigating
climate change and improving their livelihood. This study
was taken to fulfil the objectives to estimate tree species
diversity and carbon storage (both tree and soil C) in selected
areas and to establish a relationship between tree diversity
and carbon storage in the study area.
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Materials and Methods

The study was carried out in the Kazipur upazilla whichis
consist of 12 local government unit — ‘unions’. Out of 12
unions, 2 unions namely Natuarpara and Monsurnagar were
randomly selected. Natuarpara unions have 13 villages and
Monsurnagar unions has 11 villages. Shaldah and Fuljor
villages of Monsurnagar union; and Natuarpara and Panagari
of Natuarpara union were randomly selected. In the
Monsurnagar union of Kazipur upazilla Natuarpara and
Pnanagari villages of Natuarpara union were selected. Out of
712 farm families, 15%, viz. 178 household were selected by
random sampling method. Then finally 64 representative
farm families were taken for questionnaire survey, carbon
stocks quantification and tree diversity assessment.

The survey was done in 64 household owners with the help
of a set questionnaire. All the data were collected directly
from the sampled area as field data and farmer’s personal
contact as household biophysical data (distance in kilometre
from the households to the nearest market and urban centre)
and demographical data (household age, head age, education,
family size). Other data like households’ socioeconomic
condition and agricultural land possession, earning from
home garden, annual income from agricultural land were
also collected and the data, based on land size was recorded
in decimal and finally converted into hectare.

The biodiversity of which is focused on tree diversity was
estimated by wusing Shannon-Wiener Diversity Index
(SWDI). Every homestead was considered as quadrat plot
and tree diversity was quantified within the plot by setting an
index based on their number and frequency.

Allometric equations related to DBH of trees was used to
measure tree biomass (Pearson et al., 2007). After measuring
the biomass, it’s multiplied by wood carbon content (50%)
(Chave et al., 2005).

Carbon (Mg) = 50 % of tree biomass x wood carbon content.
The Soil Organic Carbon (SOC) was determined by the
potassium dichromate (K,Cr,O-) volumetric-external heating
method (Bao, 2005).

MS excel 2013 and SPSS-23 software were considered for
analysing field data. Above- ground biomass carbon was
calculated using international standard common tree
allometric combined with local tables of wood density. To
study the relationship among diversity and carbon stock,
regression analysis was used.

Results and Discussion

Tree Species diversity in homesteads

Species diversity at various home gardens was quantified by
the Shannon-Wiener Diversity Index and a significant
difference was found among 64 homesteads.
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Table 1. Tree diversity at various homesteads.

Homestead Mean trees Recorded trees SWDI*

size ha™ Total Mean Mean Range
Small (23) 32 13 15.91 0.82+0.09 0-1.66
Medium (17) 25 14 1453 1.08+0.09 0-1.54
Large (24) 14 17 2274 1.16+0.1 0-1.85

*SWDI= Shannon-Winner Diversity Index

Tree diversity was presented in Table 1 and the Shannon-
Winner Diversity Index (SWDI) showed a range between 0
to 1.85 for diversity value within the homesteads. This
SWDI index revealed that large homesteads (n = 24) had
higher average value 1.16 + 0.1 and small homestead (n
23) had the least (0.82+0.09) where medium homestead (n
17) had a moderate mean value of tree diversity (1.08
0.09). The result could be compared as large than medium
and small. It was clear that large homesteads had 17 various
species where the mean trees species per hectare of small
homesteads were 13 trees ha™, the medium homestead had
14 different species where average trees species per hectare
of large homesteads were 14 trees ha™* and small homestead
had 32 various tree species where the average trees of
medium homesteads were 25 tree ha™ (Table 1). This
variation was due to plant composition and species richness,
soil characteristics, climate, topography, and homesteads
size. Management of tree diversity is the vital issue for
biodiversity conservation around the world mostly the
country like Bangladesh because it has the potentiality for
maintaining a sound and healthy environment and regulating
a balanced ecosystem function. Our results of SWI were not
higher than that the home gardens in three villages of Sri
Lankan (SWDI: 2.13; n = 59), (SWDI: 1.87; n = 30) and
(SWDI: 1.99; n = 59) respectively (APN, 2012) and one
from Thailand (1.9-2.7) (Gajaseni et al., 1999) but higher
than three villages in western Kenya (SWI: 1.55-1.77, 0.74
and 0.86) respectively (Senanayake et al., 2009) (Henry et
al., 2009). Tree density is directly influence on carbon
sequestration (Roshetko et al., 2017). The tree density of the
sampled areas is lesser than Rangpur district’s homesteads
(385.3 to 1629.5) hectare™ and (11-77 trees home garden™)
[Jaman et al., 2014].

+ 1

Species occurrence at different homesteads

A variety of species under different families were found at
different homesteads. The study explored 18 tree species
under 14 families. Their local name, botanical hame family,
their total number, % of occurrence, and in which purpose
they are used are shown in Table 2.

Table 2. Tree species identified in sixty-four homesteads in Kazipur upazilla of Siragjanj district.

Sl No Scientific Name Local Name Family Primary use Total No % of Total No
1  Eucalyptus camaldulensis Eucalyptus Myrtaceae Tm, fl 372 45.10
2 Mangifara indica Aam Anacardiaceae Fr, fl ,wd 52 7.01
3 Sigium guajava Guava Myrtaceae Fr, fl 46 6.49
4 Bombax ceiba Simul Malvacea Co, wd, fl 26 2.84
5  Moringa oleifera Dramstick Moringaceae Vg, fl 70 8.47
6 Melia azedarach Beads Tree Meliaceae Tm, md 73 9.15
7  Citrus maximae Jambura Rutaceae Fr 6 0.60
8  Swietenia mahogani Mehoguni Moringacae Wad 8 1.09
9  Ziziphus jujube Ber Rahmnaceae Fr, fl 27 3.39
10  Artocarpus heterophyllus  Khanthal Moraceae Fr, tm, vg, md, dy 31 3.66
11  Erythina orientalis Mander Fabaceae Fr, wd 7 0.88
12 Olea europaea Jolpai Oliaceae Fr, ol, fl 6 0.85
13 Tarninalia arjuna Arjun Combretaceae Wd,Md,Ol,Fr 2 0.19

)
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SI No Scientific Name Local Name Family Primary use Total No % of Total No
14 Syzygium cuminis Jam Myrtaceae Fr, fl, wd 43 5.81
15 Tamarindus indica Tentul leguminoseae Fr, tm 4 0.06
16 Leucaena leucocephala Ipil-ipil Fabaceae FI, Tm 38 4.81
17  Annona sgamosa Ata Anonaceae Fr 5 0.60
18  Litchi sinensis Lichus Sapindaceae Fr, Wd 5 0.24

Here, Tm = timber, Fl = flower, Fr = fruit, Wd = wood. Co = cotton, Vg = vegetable, Md = medicine, Dy = dye, Ol = oil

Table 3. Percent of occurrence of five major species
present in study areas.

SINo Species Scientific name Percent of
occurrence

1 Eucalyptus  Eucalyptus camaldulensis 45.10

2 Bead Tree Melia azedarach 9.15

3 Drumstick Moringa oleifera 8.47

4 Guava Psidium guajava 6.49

5 Jam Syzygium cumuni 5.81

There were five major trees observed in the homesteads
namely, Eucalyptus which is 45.10 % of total trees followed
by Bead Tree (9.15%), Drumstick (8.47%), Guava (6.49%)
and Ipil-ipil (5.81%) (Table 3). Species composition is
highly depending on density of trees. Our observed tree
species in sampled areas was lesser than homesteads of
Chittagong, Potuakhali, Tangail and Ishurdi (76, 57, 52 and
34) (Mohhammed et al., 2005; Sarker et al., 2014) and
greater than that of Bhola, Borguna, Patuakhali, Rajshahi and
Rangpur district (31, 30, 20, 28 and 21) (Miah et al., 2013;
Abedin et al., 1990). Also, 33.33% fruit and 28.57% timber
species were found in homesteads of Habigonj district and
10 fruits and 6 timbers in Mymenshing district (Mannan et
al., 2014; Zico et al., 2011).

Tree density at various homesteads in Kazipur upazilla of
Sirajganj district

The Stem density was measured and a variation was found
among the homesteads (Table 4). It represented a range of
tree density from 82.54 to 1002. Among the three category of
homesteads, the small homestead (0.01-0.03 ha) had greater
tree density (11759.87 tree ha™) with average of 488.87 +
51.43 and large homestead (>.05 ha) had the lowest tree
density value (5464.08 tree ha™) with average of 234.65 +
21.34 where medium homesteads (0.03 ha) had medium tree
density value (6232.23 tree ha™) with average of 367.42 +
39.95. This result may be arranged in order of small than
medium and large in case of density.

Table 4. Tree density of various homesteads in Kazipur
upazilla of Sirajganj district.

Homestead LTDV HTDV  Total tree Mean
catagories per per  density (ha™)

hectare hectare
Small (24) 251 1002 11759.87 488.87 +5.43
Medium (17) 120 703 6232.23  367.42 +39.95

Large (23) 8254 41212 5464.08  234.65 +21.34

Here, LTDV= Lower Tree Density Value, HTSV= Higher Tree
Density Value

Average basal area (m? ha®) and mean DBH (cm) of
different homestead

Data based on average no. of trees, average BA and DBH
were calculated from total sampled homesteads in Kazipur
upazilla of Sirajganj district. Table 5 showed that large

—

homesteads had greater basal area (4.47 m? ha™) than
medium (4.61 m? ha™*) and large homestead (5.21 m? ha).

Table 5. Average basal area (m” ha™) and DBH (cm) of
various homesteads in Kazipur upazilla of Sirajganj
district.

Parameters Homesteads
Small Medium Large
Average basal 4.47(0.66) 4.61(0.89) 5.21(0.61)

area (m? ha'®)
Mean DBH (cm) 8.99(.32) 10.87(.81) 14.59(0.43)

In the case of DBH, large homesteads showed higher value
of 14.59 cm and small homesteads had the lowest value of
8.99 cm whereas medium homesteads had a moderate
average DBH of 10.87 cm. These variations were due to
various species age cycles and their frequencies which
depend on soil, climate, and length of the homestead.

Carbon storage in different homesteads in Sirajganj
district

Global climate is changing at a faster rate, as a result of an
increasing rate of atmospheric carbon dioxide. But trees play
a great role in mitigating climate change by sequestering a
huge amount of CO, where homesteads can influence to
mitigating climate change by its multistore trees and other
plant species.

Tree carbon stock at various homesteads in Sirajganj
district

Tree carbon stock at various homestead was measured and
significant differences were found. Among total homesteads
average above and below ground carbon stock was ranges
from 1.63 Mg C ha™ to 57.75 Mg ha™. Large homestead had
the greater carbon stock (21.01 + 2.56 Mg ha™) and lowest
carbon stock (14.66 + 3.10 Mg ha™) in the small homesteads
and moderate carbon stocks (16.82 + 4.23 Mg ha™) in
medium homesteads (Table 6). Average standing carbon
stocks in Kerala (16.0 to 36.0 Mg ha™), Kandy (90.0 Mg C
ha') and Matale (104.0 Mg C ha™) (Kumar et al., 2011;
Dissanayake et al. 2009; Dissanayake et al., 2009).
Homesteads in Eliya of Sri Lanka and Nepal had 77 Mg C
ha® and 240 Mg ha™ carbon stock respectively (Premakanta
et al., 2009; Rana et al., 2011). Homesteads of Indonesia
contained 82.0 to 211.0 Mg C ha™* carbon stocks (Kessler et
al. 2012).

Table 6. Tree Carbon storage in different homesteads in
Kazipur upazilla of Sirajganj district.

Homestead Number of Range Mg C ha* Mean
category homestead  Highest Lowest

Small 23 45.52 1.63  14.66 £3.10
Medium 17 57.75 3.38 16.82 £4.23
Large 24 48.56 6.52  21.01+2.56

Relation between DBH and carbon stock
The regression relation between the mean DBH (cm) and
carbon storage was estimated at various homesteads and
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presented in Figure 1. A relationship was estimated as; y =
2.354x - 9.718 (R2 = 0.285) where R2 was positive, r = 0.054
which indicates that the relationship was very weak but
significant (5% level of significance) between DBH and
carbon stock. The equation also stated that carbon stocks
increased at the rate of 2.354 Mg ha™ per unit change of
mean DBH (cm). The study states that the higher the average
DBH higher will be the carbon content. A similar result was
found by Jaman (2014) in homesteads of Rangpur.

y=2.354x-9.718

70+ ® Tree C (Mgha) R2=10.285
1=0.054
60+ & P p=0.041
= 50 %
g & ¢ °
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Tree carbon stock Mg ha!

Figure 1. The relationship between mean DBH and
carbon stock (Mg ha) in homesteads of Kazipur upazilla
of Sirajganj district.

Relation between tree diversity and tree carbon

The regression relationship was explored by an equation; y =
12.22x + 5.132 (R? = 0.154) and showed in the Figure 2,
where R2 was positive, r= 0.041. It indicated a weak and
significant correlation between diversity and carbon stock.
The equation states that carbon stock increased at a rate of
12.22 Mg ha™* per unit change in tree diversity.
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Figure 2. The relationship between tree diversity and tree
carbon (Mg ha ') at different homesteads in Kazipur
upazilla of Sirajganj district.

Soil Organic Carbon (SOC) at different homesteads

SOC were collected from three layers i.e., 0—10 cm, 10—20
cm and 20-30cm. It varies between 2.51 Mg ha™ to 23.64
Mg ha™ at 0—10 cm depth and it varies between 3.29 Mg ha™
t0 22.53 Mg ha'* at 1020 cm depth and 3.21-18.34 Mg ha™
at 20-30 cm depth of the homesteads under study. 0-10 cm
depth soil had the higher SOC value of 14.23 + 1.09 and
lowest mean value of 12.67+ 1.18 Mg ha™ in small
homesteads where the medium homesteads had a medium
average value of 13.46 + 1.41 Mg ha™. In 10-20 cm depth
large homesteads had the greater average value of SOC
(11.81 + 0.92 Mg ha™) followed by small homesteads (8.45 +
0.58 Mg ha™) and medium of homesteads (9.49 + 0.88 Mg

—
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ha™). In case 20-30cm depth large homestead had the mean
value of (7.87+ 0.54 Mg ha), small homesteads (6.78+ 0.58
Mg ha™') and medium homesteads (7.12 + 0.56 Mg ha™)
(Table 7).

Table 7. SOC at different homesteads in Kazipur upazilla
of Sirajganj district.

Homestead Depth(cm) Range SOC (Mg ha™) Mean

Category Highest  Lowest

Small (24) 0-10 12.32 251 12.67£1.18
10-20 21.53 4.26 8.45+0.28
20-30 18.34 3.21 6.18+0.58

Medium (17)  0-10 23.64 4.62 13.46 + 1.41
10-20 12.54 3.68 9.49 £ 0.288
20-30 11.58 3.43 7.12+0.56

Large (23) 0-10 22.26 4.17 14.23 +1.29
10-20 15.50 3.22 11.81 £0.92
20-30 11.32 3.78 7.87+£0.54

Saha et al. (2009) stated that average SOC in two different
layers (5-10 and 20-25 cm) was 49.24 Mg ha™* with the range
was from 2.95 to 70.19 Mg ha® which was lesser than
Kerala’s home garden (101.5 to 123.4 Mg ha™), coastal land
area of Ireland (383 Mg ha-1) [Xu et al., 2011] but greater
than Iranian homesteads (0.49 to 16.64 Mg ha-1)
(Zeraatpishe et al., 2012) and Brazilian savanna soils (22.98
Mg ha-1) (Juliana et al., 2014). SOC content within 1 m soil
depth under moist deciduous forests in the district of Kerala
were 176.6 Mg ha™ that is much greater than the present
homestead SOC because forests characterized by high rates
of litter fall, very low soil disturbance and high plant species
diversity (Saha et al., 2008)

Relation between tree diversity and Soil Organic Carbon
Tree diversity and soil organic carbon (Mg ha™) relation was
estimated by an equation; y = 2.841x + 21.46 (R? = 0.019)
and shown in the Figure 3, where R2 value is positive, r =
0.139 and it showed that there is a very weak and non-
significant relation between tree diversity and SOC. The
equation showed that an increase in the SOC at a rate of
2.841 Mg ha™ per unit change in tree diversity. Jaman et al.,
2014 found a positive relationship between tree diversity and
soil carbon stocks (Mg ha™) in his study.

y=2841x +21.46
R2=0.019
¢ Soil carbon (Mg/ha) £=0.139

607 p=0267

SOC (Mg ha-1)
< '(\‘ <

Tree diversity

Figure 3. The regression relation between tree diversity
and SOC at different homesteads in Kazipur upazilla of
Sirajganj district.

Conclusion

Carbon stocks among the three homesteads categories
represent that large homesteads had highest carbon stocks
(44.6 Mg ha™) than medium (39.3 Mg ha™) and small
homestead (36.5 Mg ha™). Largest tree carbon content was
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found (24.83 Mg ha™) in large homestead and the lowest
(20.94 Mg ha™) was found in small homestead where the
medium of homesteads had a moderate value of tree carbon
(Mg ha). SOC has measured and found that highest SOC
(23.64 Mg ha?) in large homesteads followed by small
homesteads. Positive relationship between species diversity
and carbon stock indicates that higher the tree diversity,
higher the carbon stock as well.

Acknowledgment
The research work was funded by the Ministry of Science
and Technology, Bangladesh.

References

Abedin Z, and Quddus MA (1990). Household fuel situation,
Homegardens and Agroforestry practices at six agro-
ecologically different location of Bangladesh, Homestead
plantation and agroforestry in Bangladesh, pp. 19-34,
BARI (Bangladesh Agricultural Research Institute),
Joydevpur, Gazipur.

Ahmed RU (2001). Impact of bank erosion of the Jamuna
River on selected towns in the Northern region of
Bangladesh. Ph.D. dissertation, Department of geography
and Environment, Jahangirnagar University, Savar,
Dhaka.

APN (Asia-Pacific Network for Global Change Research)
(2012). Vulnerability of home garden systems to climate
change and its impacts on food security in south Asia,
http://www.apn-gcr.org/resources/items/show/1566.

Bao, S. D. Soil and Agricultural Chemistry Analysis.
Beijing, China (2005).

Chave J, Andalo C, Brown S, Cairns MA, Chambers JQ,
Eamus D, Folster H, Fromard F, Higuchi N, Kira T,
Lescure JP, Nelson BW, Ogawa H, Puig H, Riera B and
Yamakura T (2005). Tree allometry and improved
estimation of carbon stocks and balance in tropical
forests. Oecologia 145: 87-99

Chowdhury EH (1988). Human adjustment to river bank
erosion hazard in the Jamuna Flood plain, Bangladesh.
Human ecol 16 (40): 421-437.

Dissanayake WASS, Ranasinghe DMSHK and Wahala S
(2009). Estimation of carbon stock in Kandyan
Homegardens located in Kandy and Matale, Proceedings
of International Forestry and Environment Symposium,
pp.14.

Gajaseni J, Gajaseni N (1999). Ecological rationalities of the
traditional homegarden system in the Chao Phraya Basin
Thailand. Agrofor Syst 46: 3-23.

Henry M, Tittonell P, Manlay RJ, Bernoux M, Albrecht A
and Vanlauwe B (2009). Biodiversity, carbon stocks and
sequestration potential in aboveground biomass in
smallholder farming systems of western Kenya. Agric
Ecosyst Env 129 (1-3): 238— 252.

Jaman MS, Hossain MF, Islam MS, Helal MGJ and
Mahbuba J (2016). Quantification of carbon stock and
tree diversity of homegardens in Rangpur district,
Bangladesh. Int J Agric For 6(5): 169-180.

Juliana HS, Cicero CF, Robélio LM, Beadta EM, Luiz
Eduardo CB, Jader GB and Diego MS (). Methods of soil
organic carbon determination in Brazilian savannah soils.
Scientia Agricola; 2014.

Kessler M, Abrahamczyk S, Bos M, Buchori D and Putra
DD (2011). Cost- effectiveness of plant and animal
biodiversity indicators in tropical forest and agroforest
habitats. J Appl Ecol 38: 330-339.

—

Hossain et al., 2021

Kumar BM (2011). Species Richness and Aboveground
Carbon stocks in the Homegardens of Cental Kerala,
India. J Agric Ecos Env 27(14): 713-715.

Mannan MA, Haque MM andlslam MS (2014). Plant
Biodiversity in the Hoar Homesteads of Bangladesh. Int
Res J App Life Sci 2(5): 10-19.

Miah MAQ, Islam SA andHabib MA (2013). Diversity of
fruit and timber tree species in the coastal homestead of
southern Bangladesh. J Asiat Soc Bangladesh Sci 39: 83-
94.

Michon G and Mary F (1994). Conversion of Traditional
Village Gardens and New Economic Strategy of Rural
Households in the area of Bogor, Indonesia. Agrofor Syst
25: 31-58.

Mohhammed S and Kazi MM (2005). Status of Homestead
Biodiversity in the Offshore Island of Bangladesh. Res J
Agric Biol Sci 1(3): 246-253.

Pearson TRH, Brown SL and Birdsey RA (2007).
Measurement guidelines for the sequestration of forest
carbon. General Technical Report- NRS-18, USDA
Forest Service, Northern Research Station Newtown
Square, USA.

Premakanta (2009). Homegardens as a Multi-functional
Land-Use Strategy in Sri Lanka with Focus on Carbon
Sequestration, AMBIO, Royal Swedish Academy of
Sciences, Springer, DOI 10.1007/s13280- 013-0390-x.

Rana E (2011). Processes and Experiences in REDD Pilot
Project in Nepal, International Centre for Integrated
Mountain Development, Kathmandu, Nepal.

Regmi B, Aeyal K, Tamang B and Shrestha P (2004). Home
Gardens: An Opportunity to Minimize Pressure on Slash
and Burn System and Option for Improving Dietary
Diversity of Chepang. In: Guatam, R., Sthapit and B.,
Shrestha, P. (eds) Home Gardens in Nepal, Proceedings
of a National Workshop. (6-7 August, 2004): 35-47.

Roshetko M, Delaney M, Hairiah K and Purnomosidhi P
(2002), Carbon stocks in Indonesian homegarden
systems: can smallholder systems be tar- gated for
increased carbon storage? American J Altern Agric 17:
125-137.

Saha S, Nair PKR, Nair VD and Kumar BM (2009). Soil
carbon stock in relation to plant diversity of homegardens
in Kerala, India. Agrofor Syst 76: 53-65.

Saha SK (2008). Carbon sequestration potential of tropical
homegardens and related landuse systems in Kerala,
India. University of Florida Ph.D. dissertation, School of
Forest Resources and Conservation, Gainesville, FL.

Sarker (2014). Fruit diversity in the coastal homesteads of
Bangladesh. J Crop Weed 11: 95-105.

Senanayake RL, Sangakkara UR, Pushpakumara DKNG and
Stamp P (2009). Vegetation composition and ecological
benefits of home gardens in the Meegahakiula region of
Sri Lanka. Trop Agric Res 21: 1-9.

Xu X, Liu W, Zhang C and Kiely G (2011). Estimation of
soil organic carbon stock and its spatial distribution in the
Republic of Ireland. Soil Use Manag;

Zeraatpishe M andKhormali F (2012). Carbon stock and
mineral factors controlling Soil organic carbon in a
climatic gradient, Golestan province. J Soil Sci Pl Nutr
12(4): 637-654.

Zico A, Mondol MA, Wadud MA, Alam Z andRahman
GMM (2011). Study on Agroforestry and plant diversity
in the char Gobadia of Mymensingh district. J Agrofor
Environ 5 (2): 101-104.

J. Agric. Food Environ. 2(4): 47-51, 2021 51



