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TREE SPECIES DENSITY ENHANCES SOIL ORGANIC CARBON CONTENT
ACROSS DHANMONDI LAKE AREA IN DHAKA CITY

ABSTRACT

The present study was conducted to determine the density of tree species and the amounts
of soil organic carbon at the area of Dhanmondi Lake in Dhaka city. The research was
carried out during June 2021 to January 2022. The MS Excel application was used to
organize and analyze all of the data. In this study, total of 22 families were identified. The
total number of plants was discovered to be 134. Swietenia mahagoni (Mahagoni), with a
total of nine (9) tree individuals, had the highest percentage of tree individuals (6.72%),
while an unidentified species and some others had the lowest percentage (0.75%). Height,
DBH and canopy of trees were tabulated by different classes with number of trees. All the
structural attributes like relative density (RD %), Relative frequency (RF %), Relative
Dominance (RDo %) and Important value index (IVI %) were also calculated. For low,
medium, and high-density plots around Dhanmondi lake, the average tree density was
2800, 4500, and 6000 trees/ha respectively. The relationship between soil organic carbon
(SOC) and tree density were assessed. Soil organic carbon is higher in high density plots
than medium and low-density plots. The relationship between SOC and tree density was
positive and statistically significant correlated with carbon in the most cases because

sometimes it showed negative and non-significant relationship.
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CHAPTER 1
INTRODUCTION

Agroforestry is a land-use strategy that incorporates the retention, introduction, or
combination of trees or other woody perennials with agricultural crops, pastures, or
livestock in order to utilize the ecological and economic interactions between the various
components (Nair, 1993; Young, 1997). The Kyoto Protocol recognizes agroforestry as a
method for reducing greenhouse gas emissions because to the greater amount of organic
material it adds to the soil (Nair et al., 2009a; Jose 2009; Gama-Rodrigues et al., 2010).
Agroforestry systems are believed to store more carbon than grasslands or croplands
(Sanchez 2000; Roshetko et al., 2002; Kirby and Potvin 2007). This belief is based on the
notion that incorporating trees into croplands and pastures would result in an increased net
above- and below-ground carbon sequestration (Palm et al., 2004). Agroforestry systems
(AFS) with a high rate of litter fall are crucial due to their great potential for carbon (C)
sequestration in soil (Montagnini and Nair, 2004; Oelbermann and VVoroney, 2007). Urban
forestry is a complicated land use system that is prevalent in Latin America, Southeast
Asia, and Equatorial Africa, and is one of the most sustainable farming systems in the
tropics (Beer et al., 1990; Szott et al., 1991). Fernandes and Nair, (1986) defined house
gardens as close-knit, multi-level combinations of trees and crops surrounding residences.
They are rich in plant diversity (Fernandes and Nair, 1986; Mc Connell, 1992; de Foresta
and Michon, 1994). They are ranked first among all constructed agro-ecosystems, second
only to natural forests, for their high biological diversity (Swift and Anderson, 1993). As a
result of their forest-like structure and composition, these multispecies plant associations
are regarded to have a significant potential for carbon sequestration (Nair et al., 2009a),
notably for soil carbon accumulation. Soil is an important part of the biosphere for storing

carbon because it can hold more carbon than plants and the air (Batjes, 1996).

Dhaka is the capital of Bangladesh and one of the fastest-growing megacities in the world.
The metropolitan city has a land area of 131 square kilometers and a population of more
than 15 million people. A healthy and livable city should have 25% of its area covered by

greenery. Dhanmondi Lake is positioned in the Dhanmondi suburban area of Dhaka,



Bangladesh. The lake was formerly a dead channel of the Karwan Bazar River and was
linked to the Turag River, which was wholly covered with natural vegetation. Due to its
dense population, Dhaka city's high carbon emission rate from transportation, industry, and
building is the rationale for picking the research area. However, the amount of organic
carbon found in home garden soil depends on climatic and edaphic conditions, stand
characteristics, and management strategies. Stand parameters, including tree density,
species richness, species diversity, and soil properties, can directly or indirectly affect soil

organic carbon concentration in agroforestry.

Soil Organic Carbon (SOC) is an essential component of the terrestrial carbon reservoir
(Lal, 2008). The upper one-meter of soil contains approximately 1,500 Gt of SOC (FAO,
2001), twice the amount of carbon in the atmosphere, and three times the amount in
terrestrial vegetation (Schlesinger, 1999). Soil can be a source or sink of atmospheric
carbon depending on the land use types, climate, management practices, and CO2 level in
the atmosphere (Jobbagy and Jackson, 2000; Kirschbaum, 2000). SOC is crucial to the
exchange of CO2 between the atmosphere and the biosphere. Consequently, a slight change
in SOC stock could result in a substantial shift in atmospheric CO. concentration.
(Stockmann et al., 2013). Soil organic carbon (SOC) storage is crucial because, in addition
to serving as a sink for atmospheric CO. fixed by photosynthesis, SOC is positively
connected with regulating and maintaining ecosystem services such as storm-water
infiltration and nutrient holding capacity. According to Franzluebbers (2002), without a
study of how planting trees affects soil organic carbon (SOC) and other soil properties that
provide ecosystem services in an urban setting, it is impossible to understand what this
common management practice means fully. In most cases, the resources and environmental
conditions for stimulating forest growth are limited. Environmental factors such as the
distribution of water, temperature, and soil, in combination, are important restrictive factors
that determine the forest structure and tree density. This density, which is important for the
stability of the ecosystem and biological productivity (Evans, 1992 and Zhang, 2004), is
the main factor that can be controlled by human beings (Hans et al., 1986; Xiao et al.,
1986) to determine whether the stand structure is sound both quantitatively and
qualitatively (Li et al., 1995).



Important potential carbon (C) sinks in the context of climate change, and rising
atmospheric CO> concentrations are forest ecosystems and soils (Pan et al., 2011; Schmidlt,
2012). This potential varies by tree species, which can significantly affect soil organic C
pools (Lang, 2017; Dawud et al., 2016; Mueller et al., 2015). The effects of diverse tree
species on the stability of organic C in soil are poorly understood (Godbold, 2011; Augusto
et al., 2015). Because tree species composition in forests is dynamic (Ellison et al., 2005;
Silva, 2010), especially under a changing climate (Reich et al., 2015; Zolkos et al., 2015),
a more detailed understanding of tree species effects on soil C stabilization is essential for
predicting the persistence of soil C Furthermore, such knowledge can guide the selection
of tree species for forest management or reforestation (Hemery, 2008; Stewart and
Strathern, 2003).

This study was conducted to analyze soil organic carbon and tree species density in selected
important sections of Dhanmondi lake in Dhaka. Therefore, the study focused on the
relationship between tree species density and carbon sequestration in order to achieve the
following objectives:

o To evaluate the tree species density status in the Dhanmondi lake area in Dhaka
city.
o To find out the relationship between tree species density and soil organic carbon.



CHAPTER 2
REVIEW OF LITERATURE

Some of the published reports are reviewed under the following headings:

2.1 Soil organic carbon (SOC) and tree species density

According to Edmondson et al. (2014), urban trees convert carbon into biomass and
provide numerous benefits to the ecosystem. Since 75% of the organic carbon in an
ecosystem is in the soil, it is very important to know how urban trees affect soil organic
carbon (SOC) and soil characteristics that support below-ground ecosystem services. We
use an observational study to compare the effects of three key tree genera and mixed-
species forests on soil characteristics (down to a depth of 1 m) with those of nearby urban
grasslands. It has been discovered that urban trees provide aboveground biomass, and
belowground ecosystem services are not directly linked. SOC increases most in Fraxinus
excelsior and Acer spp. Grasslands are compared to urban grasslands as a whole but are
comparable to grasslands under Quercus robur and mixed forest. The tree cover has little
effect on the soil bulk density of the soil, or C: N ratio, qualities that reflect a soil's ability
to deliver ecosystem services, including nitrogen cycling and flood control. The patterns
found in this research show that choosing the right genus is important if you want to
maximize the long-term storage of SOC under urban trees. However, rising concerns posed

by genus-specific diseases must also be considered.

Davies et al. (2011) stated that there had been few attempts to quantify and map ecosystem
service supply at a city-wide scale, even though urbanization is a key driver of land-use
change worldwide. Biological carbon storage is a service that is becoming an increasingly
vital component of climate change mitigation programs, with additional potential
advantages. By monitoring urban vegetation, they explored the quantity and geographical
patterns of carbon stored above ground in a typical British city, Leicester. They also
evaluate the differences in carbon density between private gardens, managed from the
bottom up by homeowners, and public property, managed from the top down by local
authorities. Finally, they compared a national map of ecosystem services with the predicted

quantity and distribution of carbon aboveground in the city under study. Carbon is
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projected to be stored in the above-ground vegetation of Leicester at a rate of 316 kg cm?
of the urban area, with 97.3% of this carbon pool connected with trees rather than
herbaceous and woody vegetation. Domestic gardens retain just 0.76 kg of carbon per
square meter, which is comparable to herbaceous vegetation land cover (0.14 kg cm?). The
highest above-ground carbon density is 2886 kg cm?, which is associated with tree-
covered, publicly managed locations. Current national estimates of this ecosystem service
significantly undervalue Leicester's contribution. The synthesis and application of
materials. The British government has recently established a goal of reducing greenhouse

gas emissions by 80% from 1990 levels by the year 2050.

Tilman et al. (1997) discovered that high species assemblages in home gardens are more
likely to contain species with strong resource utilization characteristics than systems with
fewer species and encourage better net primary production, which contributes to increased

carbon sequestration.

Cairns et al. (1997) showed that the average carbon stocks in root biomass in home gardens,

food crop fields, and woodlots were 3.6, 1.0, and 1.2 Mg C hal, respectively.

According to Drescher (1998) and Karyono (1990), the Shannon Wiener diversity indices
in tropical home gardens range from 0.93 in rural Zambia to over 3.0 in wet Java, Indonesia.

According to Kumar et al. (1998) and Nair et al. (2009), the size of home gardens is the
most important factor influencing C stocks per unit area, and it decreases in the order of

small > medium > large.

According to Gajaseni and Gajaseni (1999), Shannon diversity index values in Thali
Homegardens ranged from 1.9 to 2.7, which is equivalent to the present study's range of
1.451t0 3.14.

According to Hulscher and Durst (2000) and Kumar and Nair (2004), the likeness of

backyard gardens to forests entails that they can store carbon and provide numerous



benefits to people by providing economic stability through the provision of fuel wood,

fodder, timber, and food crops.

According to Sampson and Scholes (2000), converting natural forests and grasslands to

permanent agriculture results in a 20 to 50 percent carbon loss.

According to Kumar (2006), Most agroforestry systems are essential in terms of carbon
sequestration, carbon conservation, carbon substitution. However, home gardens may be
unique for all three mechanisms, i.e., they sequester carbon in biomass and soil, reduce
fossil-fuel burning by promoting wood fuel production, and aid in conserving carbon stocks

in existing forests by reducing pressure on natural forests.

Saha et al. (2009) have reported that smaller homegardens with higher tree and plant
species density include more soil organic carbon (SOC) per unit area, which is 119.3 Mg
ha!, whereas large homegardens with lower tree species density contain 7-14% less soil
organic carbon (SOC) per unit area in the homegardens of Kerala, India. They also
discovered that the soil organic carbon (SOC) concentration within a one-meter soil profile

in a home garden in Kerala, India ranged from 101.5-227.4 Mg ha.

Nair et al. (2009) reported that homegardens with high species richness had the maximum
soil organic carbon (SOC) storage at 127.4 Mg ha, whereas homegardens with medium
and low species richness had 16-17% lower soil organic carbon (SOC) storage,

respectively.

Saha et al. (2009) showed that the soil organic carbon (SOC) stock in the homegardens of
Thrissur, Kerala was higher per unit volume of soil in small homegardens (0.4 ha) with

higher species density, richness, and diversity than in large homegardens (> 0.4 ha).

According to research conducted by Bodansky (2010), subsistence agriculture accounts for

48% of deforestation; commercial agriculture accounts for 32% of deforestation; logging



accounts for 14% of deforestation; and fuel wood removal accounts for 5% of

deforestation.

In Kerala, India, Kumar (2010) found that the Simpson's diversity index for woody species
was highest in small home gardens (0.64), with values of 0.41 and 0.46 for medium and

large home gardens.

According to Sampson and Scholes (2000), soil carbon is lost by 20-50% when natural

grasslands and forests are converted to permanent agriculture.

According to Kumar (2006), while most agroforestry systems are significant for carbon
sequestration, carbon conservation, and carbon substitution, home gardens may be unique
for all three mechanisms, i.e., they sequester carbon in biomass and soil, reduce fossil-fuel
burning by fostering the production of wood fuel, and aid in the conservation of carbon

stocks in existing forests by easing pressure on natural forests.

Tittonell (2007), reported that the estimated soil C stocks ranged between 24 and 56 Mg C
ha* for the upper 0.3 m of the soil in western Kenya small farming system. Thus, there is

much more to gain in terms of C sequestration in the belowground C components.

Saha (2008) discovered that soil carbon sequestration potential of homegardens is higher
than that of agricultural systems rice-paddy and comparable to that of single species tree-

crop system of rubber and coconut.

Lee et al. (2009) reported that the soil carbon stock for a Pinus densiflora forest at
Gwangneung, central Korea was estimated using the soil carbon model, Yasso. The soil

carbon stock measured in the forest was 43.73 Mg ha.

Brown et al. (2005) stated that the carbon stocks of trees are estimated most accurately and
precisely by direct methods, e.qg., through a field inventory, where all the trees in the sample

plots above a minimum diameter are measured. The diameter was wrapped around a tree



and is specially designed to convert the tree circumference to tree diameter. Diameter was
measured with the forest diameter tape. It was needed to convert each measurement after
recorded because the diameter tape are actually measuring tree circumference. This was a
very simple equation, just divide circumference by (3.14) use the equation for
circumference and solve for diameter. The minimum diameter often is 5 cm in DBH but it
can vary depending on the expected size of trees. For arid environments in which trees
grow slowly, the minimum DBH may be as small as 2.5 cm; for humid environments in
which trees grow rapidly, the minimum DBH may be up to 10 cm. DBH biomass and
carbon stock are estimated using appropriate allometric equations applied to the tree

measurements.

It was estimated by Roy and Ravan (1996) that the biomass in tropical dry deciduous forest
of Madhav National Park of Madhya Pradesh, India using two approaches viz.,
Homogenous vegetation stratification (HVS) and spectral response model. They reported
that the total biomass of the different community types of dry tropical forests ranged from
7.42t052.41 t ha™.

Jaman et al. (2016) carried out a study to quantified total above and below ground carbon
stock and tree species diversity in home garden around four villages of two Upazilas of
Rangpur district situated in northern part of Bangladesh. A total 64 home gardens were
sampled on size, diameter at breast height (DBH) of trees and tree height. Using allometric
equations mean above and below ground biomass carbon stocks (AGB+BGB) was found
53.53Mg hal. Mean carbon stock per unit area was higher in small home garden (69.15
Mg hal) compared to medium (47.96 Mg ha) and large (39.93 Mg ha) home garden

respectively.

Du et al. (2018) estimated that the AGC and BGC of Lesiolouna tropical rainforest of
Congo were 168.60 Mg ha* and 39.55 Mg ha', respectively.



Godgift et al. (2014) estimated that in Hanang forest, Tanzania where soil organic carbon
was 64.2, 41.93 and 31.0 Mg ha! in the upper (0-15 cm), mid (> 15-30 cm) and lower
(>30-45 cm) layer, respectively.

Ramachandran et al. (2007) stated that Carbon sequestration, which is part of the global C
cycle, is one of the environmental services that natural ecosystem can provide. Absorbing
CO: from the atmosphere and storing it in the physiological system of plants, diffusing it
into the soil, and reusing it in the biological system is a natural cycle of removing
atmospheric GHG (COz). As such, the atmospheric CO2 sequestered in soils, ocean, fossil

fuel, and vegetation is important.

Burras et al. (2001) define C sequestration as storing of C in a solid form through direct or
indirect means like soil C sequestration and plant C sequestration. Direct SOC
sequestration occurs by inorganic reaction that converts atmospheric CO; into inorganic
compounds such as calcium and magnesium carbonates, whereas plant C sequestration

occurs during photosynthesis.

Sakin (2012) reported that forest soils are an essential component of the global carbon cycle
which stocks a large amounts of soil organic carbon (SOC) and are the largest reservoirs
in the world. SOC plays an important role in alleviating the effects of greenhouse gases
and storing them, enhancing soil quality, sustaining and improving food production,

maintaining clean water, and reducing CO> in the atmosphere.

2.2 Factors affecting soil organic carbon (SOC) storage

According to Batjes (1996), the SOC storage in the soil is affected by various factors like
land use management practices, climatic conditions, vegetation, organisms, and parental
rocks present in the soil. Land use types and vegetation cover affects the C dynamics by
influencing soil respiration, C flux, and C fixation within the soil and substrate. In
agriculture land, types of land management practices like dryland, wetland, use of farmyard
manure and nitrogen fertilizers had greater impact on SOC stock and eventually on C

sequestration.



Sitaula et al. (2004) reported that intensive usage of mineral fertilizers in agricultural field
would reduce soil C, though it will increase crop productivity in short run. Practice of non-
tillage practices will enhance SOC in agricultural field. Overall, the SOC storage in the soil
can be increased by practicing sustainable land management practices. As the predominant
source of SOC, the vegetation cover was regarded as important factor on the variation of
SOC stock in the soil.

According to Inouye (1988) and Morel et al. (2011), competition for nutrients and light is
the main variables affecting biomass allocation. However, responses to additional

conditions, like increasing CO> and water stress, may also be crucial.

Friedlingstein et al. (1999) stated that the distribution of carbon is also influenced by CO>
concentration; where CO; concentrations are higher, more carbon is distributed to the
above-ground compartment. In tropical areas, light restrictions encourage the allocation of
stems and large leaves. Due to the fact that the predicted biomass depends on the allocation

pattern, the final idea is particularly crucial.

Tilman (1998) and Friedlingstein (1999) stated that the distribution of fixed carbon is a
primary determinant factor for plant growth. Environmental variables, such as climate and
resource availability, considerably influence carbon allocation. Theoretically plants
maximize their growth by adjusting their allocation pattern. A plant in an environment is
saturated of resources and try to reaches its maximum growth rate by allocating all freshly
obtained photosynthesized material to leaves, since the allocation to non-photosynthetic

tissue yields no returns in future carbon sequestration.

Several studies of Friedlingstein (1999) and Morel et al. (2011) described that plants
allocate more carbon relatively to roots when nutrients and water are limiting to shoots
when light is limiting. Light, water and nutrients: are considered three limiting resources.
According to the optimal partitioning theory demonstrates that plants should allocate

biomass according to the most limiting resource.
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According to Keeling and Philips (2007), Most dynamic global vegetation model (DGVM)
simulations demonstrate that increasing CO2 concentration and rising temperatures will
stimulate the growth of tree across most of the Earth's surface, so expending globally
averaged vegetation and productivity potential biomass stores through to at least the mid

21st century.

Malhi et al. (2011) stated that the fraction allocated to leaves determine leaf life time,
photosynthetic capacity, production of fruit, canopy leaf area and flower and consumption,
rates of litterfall, putrefaction and consumption by soil fauna. Whereas, the fraction
allocated to fine roots and exudates influences uptake of water, addition of nutrient and soil

faunal regions.

According to Sakin (2012), forest soils constitute a significant part of the global carbon
cycle since they are the greatest carbon reservoirs in the world and store significant
amounts of soil organic carbon (SOC). The effects of greenhouse gases can be lessened
and stored by soil organic carbon (SOC), which also improves soil quality, sustains and

improves food production, maintains clean water, and lowers atmospheric CO levels.

According to Asner et al. (2005), removing land for development often results in
significant immediate reductions in the amount of carbon stored in the forest. Forest
degradation reduction in forest biomass through no sustainable harvest or land-use
practices can also result in substantial reductions of forest carbon stocks from selective
logging, fire and other anthropogenic disturbances, and fuel wood collection.

Gissen et al. (2011) reported that forests are also affected by climate change and their
contribution to mitigation strategies may be influenced by stresses possibly resulting from
it. Socio-economically, global forests are important because many citizens depend on the
goods, services, and financial values provided by forests.

Nowak and Crane (2001) reported that tree density and diameter distribution also

considered as main factor which affect carbon storage density (t C ha™) and diameter

11



distribution. Carbon densities will tend to increase with tree density (tree ha-1) and/or

increased proportion of large diameter trees.

Research by Chave et al. (2004), Malhi et al (2006), Slik et al. (2010), and Quesada et al.
(2009) demonstrates that climate factors contribute significantly to the explanatory
variation in all three stand characteristics, especially basal area. Contrasting relationships
were seen between the soil texture (percentage of sand), which had a strong positive bond
with the explanatory variation in mean wood specific gravity (WSG), and the explanatory
variation in stand mean diameter at breast height, which had a strong negative bond (DBH).
In particular, basal area and DBH show a negative relationship between soil phosphorous

and explanatory variation in all three stand characteristics.

According to Baraloto et al. (2011) Spatial variation of AGB, three groups of factors have
been proposed in tropical forests at regional level, namely climate, soil and stand variables.
The correlation of these environmental descriptors of AGB with the spatial variation can
be better understood by the following figure modified by.

Annual precipitation

1
Ll imate ' ' Soil -
Climate ! I _ o
Dry season length, E E Soil Texure, Soil
I ! fertility !
1 1 X
1 1 X
1 [

Stand structure
Stem density, DBH,
Height, Basal area,

WSG

A

AGB

Figure 1: Hierarchical relationships between aboveground biomass (AGB) and
environmental descriptors. Modified from Baraloto et al., (2011).

y
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Keenan et al. (2015) observed that selective logging, fire and other anthropogenic
disturbances, and fuel wood collection have also carbon balance implications. Such

disturbances affect roughly 100 million ha of forests annually.
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CHAPTER 3
MATERIALS AND METHODS

The investigation focused on the density of tree species and organic carbon levels around
Dhanmondi lake in Dhaka.

3.1 Description of the experimental site
3.1.1 Location

Dhanmondi lake of Dhaka city served as the site of the current study. It is situated in
Dhaka's Dhanmondi neighborhood. The lake was once a dried-up section of the Turag
River, which was connected to the Karwan Bazaar River. The Begunbari Channel has a
partial connection to the lake. Dhanmondi was transformed into a residential area in 1956.
In the development plan, about 16% of the total area of Dhanmondi was designated for the
lake. The study area was 8.6 meters above sea level and was situated at 23.7455° N latitude
and 90.3776° E longitude. There were around 18 thousand trees, with a scientific collection
of approximately 5000 preserved specimens (Anonymous, 2015). It is managed by
Department of Forest under the Ministry of Environment and Forests and Climate Change,
Government of Bangladesh (DoF, 2019).

3.1.2 Soil

The soil of the Dhanmondi lake area of Dhaka city belongs to the Tejgaon series under the
Agro-ecological Zone, Madhupur Tract (AEZ-28), and the general soil type is deep red-
brownrrace soils with pH 5.8-6.5 and electrochemical equivalent (ECE) 25.28 (Chowdhury

etal., 2015).
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3.1.3 Climatic condition

A typical hot, humid, and tropical environment is present at Dhanmondi lake in Dhaka
City. The city experiences a distinct monsoonal season, with Dhaka's yearly average
temperature being 26.1°C. The hottest month is June, with an average temperature of
29.10°C, while the coldest month is January, with an average temperature of 19.1°C. This
year, Dhaka has received 2148.8 mm on average of precipitation (Weather base, 2019).

3.1.4 Experimental duration

The study was conducted during June 2021 to January 2022.

3.2 Data Collection

3.2.1 Selection of Sampling Area

A list of all tree species was made in order to collect more information. A reconnaissance
survey was conducted in the research area to get general information on the vegetation and
accessibility to the Dhanmondi lake area. Using a purposive sampling technique, the survey
areas were chosen.

3.2.2 Equipments/Materials used in the field study

SL No.  Name of the equipments Function of the equipments
1 Measuring tape 50 m metal tape for measuring plots
2 Dia tape 2 m tape for measuring diameter at breast height
(1.37m)
3 Augar To collect a soil sample
4 Record book Used to write down information about plants
5 Data measurement sheet To note the height and DBH of trees
6 Haga altimeter To measure the height of the tree
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3.3 Field Methods
3.3.1 Plot Sampling
Using a purposive quadrate sampling technique, the structure and composition of tree cover
were quantitatively assessed in June 2021. A list of all the tree species in Dhanmondi lake
was created. Plots were selected purposively at Dhanmondi lake area in Dhaka city.
3.3.2 Plant Species Sampling
A total of 12 sample plots were selected from the Dhanmondi lake areas for the tree
classifications. Each quadrate's trees were counted, and the quantity of each species of tree
was calculated. In the field, the all species were recognized. The scientific name and family
of each species discovered in the sampling area were recorded in a list. According to tree
density three categories of plots will be used to group the species. These were:

e High density plots: Total number of trees- 60.

e Medium density plots: Total number of trees- 45.

e Low density plots: Total number of trees- 29.

3.3.3 Diameter, Height and crown area measurement

All recognized trees had their diameters measured and recorded at breast height (1.3 meters
above the ground). DBH of individual trees were recorded to determine basal area and
relative basal area per hectare to determine the tree species that were present in the research
region's canopy. Before measuring DBH (Diameter at breast height) at first need to

measure GBH (Girth at breast height) by using measuring tape in centimeter (cm).

All trees included in the sampling area were measured in height using haga altimeter and
the percent (%) scale calculation as follows:

(TR+BR) X H.D
100

Percentage scale =

Where, TR= Top reading
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BR= Bottom reading and

HD= Horizontal distance

Crown area was measured as the proportion of a fixed area of the ground covered by tree
crowns. It was measured from four sides (east, west, north and south) by using a measuring

tape at noon.

Plate 2. Measurement of plant height, GBH and crown area
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3.3.4 Data analysis

After completion the field data collection, MS Excel software were used to organize and
analyze the data. Following the formulas of Moore and Chapman (1986), Shukla and
Chandel (1980), the density (stem/ha), frequency (%), relative frequency (%), basal area
(m?/ha), relative dominance, and Importance Value Index (IV1) were determined for each

tree species.

Total No. of individuals of one species in all the quadrates
Total No. of quadrates studied

1. Percent (%) of occurrence = x 100

Total No. of individuals of one species in all the quadrates
Total No. of quadrates studied

x 100

2. Density of one species =

Total No. of individuals of one species in all the quadrates

x 100

3. Relative density of one species =

Total No. of individual of all species

Total No. of quadrates in which the species occurs

x 100

4. Frequency of one Species = Total No. of quadrates studied

Frequency of one species

5. Relative frequency of one species = x 100

Sum of all frequencies

Total No. of individuals of one species in all the quadrates

6. Abundance of one species = x 100

Total No. of quadrates in which the species occurs

. . Abund f th i
7. Relative abundance of one species = e %100

Total abundance of all the species

Total basal area of one species in all quadrates
L : x 100

8. Relative dominance of one species =

Total basal area of all species in all quadrates

9. Importance Value Index = Relative density + Relative frequency + Relative dominance
The basal area/ha is calculated according to the following formula (Shukla and Chandel,
1980).
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mH2

Basal area/ha = 2> x 10000

Y. area of all quadrates

Basal area =m/4 x D?
Where, Ba = Basal area in m?

D = Diameter at breast height in meter, IT = 3.14

3.4 Soil sampling and analysis

Soil samples were collected from each plot of the study area. Soils were collected from two
different sampling depths (6-12 cm and 12-24 cm). The study area was divided into three
categories viz. low, medium, and high density sampling plots. Soils were collected from
three different categories of plots then samples were obtained from each study plot for each
depth. Total 24 soil samples were collected from the research area. The soil collected was
analyzed for bulk density. The analysis of soil was done at soil science laboratory of Sher-

e-Bangla Agricultural University (SAU).

Bulk density (BD g/cc) = (Oven dry weight of soil)/ (volume of soil in the core)
Organic carbon content percentages were calculated by using following formula [Walkley-
Black (1934)]:

(B=T) x N x 0.003 x1.3 X100
oDW

% OC =

Where,
B = FeSO4 .7H,0 Solution required for blank titration
T = Volume of FeSO4 .7H20 solution required for actual titration
N = Strength of FeSO4 .7H20 or Normality
1.3 = Convention recovery fraction
ODW-= Oven Dry Weight
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Plate 3. Soil sampling and analysis
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CHAPTER 4

RESULTS

This study's objective is density of tree species and organic carbon levels around

Dhanmondi lake in Dhaka.

4.1 Composition of plant species

In this study, the Dhanmondi lake region contained 22 different tree families. Table 2
displays the composition of plant species found in Dhanmondi lake across all species. The
total number of plants, according to the results, was 134. At Dhanmondi lake, the highest
number of tree was Swietenia mahagoni. We found (9) individuals of Swietenia mahagoni
and the percentage of occurances was (6.72%). An unknown species and others like
Tabernaemontana divoricata, Tamarisk dioica, Leucaena lecocephala, Barringtonia
asiatica, Mussaenda erythrophylla, Acacia mengium were present at the lowest number (1)

and the percentage of occurrences was (0.75%).
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Table 2. Most dominant tree species found at Dhanmondi lake area and their common
name, scientific name, family and Percentage (%) of occurrences

. L . Total Percentage
SL  Local name English Name Scientific name Family (%) of
number
No. occurences
1 Chapalish Chapalish Artocarpus chapalasha Moraceae 3 2.24
2 Kanthal Jackfruit Artocarpus heterophyllus Moraceae 4 2.99
3 Shimul Cotton tree Bombyx ceiba Malvaceae 3 2.24
4 Mehogony ~ Mahagoni Swietenia mahagoni Meliaceae 9 6.72
5 Aam Mango Mangifera indica Anacardiaceae 7 5.22
6 Radhachura  Radhachura Caesalpinia pulcherrima Fabaceae 6 4.48
7 Unknown Unknown Unknown Unknown 1 0.75
8 Rajkoroi Lebber tree Albizia lebbeck Fabaceae 3 2.24
9 Jam Malabar palm Syzigium cumini Myrtaceae 4 2.99
10  Ashok Ashoka tree Saraca asoca Leguminaceae 3 2.24
1 Shefali ngh_t flowering Nyctanthes arbor-tristis Oleaceae
jasmine 5 3.73
12 Chalta Elephant apple  Dillenia indica Dilliniaceae 2 1.49
13 Horitoki Chebulie Terminalia chebula Combretaceae
myrobalan 3 2.24
14 Kamini Orange jasmine  Murraya paniculata Rutaceae 3 2.24
15  Bokul Indian melder Mimosops elengi Sapotaceae 8 5.97
16  Golapjam Rose apple Syzygium jambos Myrtaceae 2 1.49
17  Tagor Creepy jasmine  Tabernaemontana divoricata Apocynaceae 1 0.75
18 Kamranga Star fruit Averrhoa carambola Oxalidaceae 3 2.24
19 Kadom Bur flower tree Neolamarckia cadamba Rubiaceae 4 2.99
20  Debdaru Asopalav Pollyalthia longifolia Annonaceae 2 1.49
21 Jarul Asian tree Lagerstoemia speciosa Lythraceae 6 4.48
22  Chatim Blackboard tree  Alstonia scholaris Apocynaceae 3 2.24
23 Arjun Arjun Terminalia arjuna Combretaceae 3 2.24
24 Bilimbi Pickle fruit Averrrhoa bilimbi Oxalidaceae 2 1.49
25 Kathbadam Indianalmond  Terminalia catappa Combretaceae 2 1.49
26 Jhau Tamarisk tree Tamarisk dioica Tamaricaceae 1 0.75
27  Eucalptus Eucalptus Eucalptus sp. Myrtaceae 3 2.24
28  Neem Neem Azadirachta indica Meliaceae 2 1.49
29  Bohera Beachalmond  Terminalia bellerica Combretaceae 2 1.49
30 Ata Sugar apple Annona squmosa Annonaceae 2 1.49
31  Sonalu Golden shower  Casia fistula Fabaceae 2 1.49
32 Chismas Chrismas tree Picea abies Aurocariaceae
tree 3 2.24
33 lpil-ipil Ipil-ipil Leucaena lecocephala Fabaceae 1 0.75
34 Segum Teak Tectona grandis Lamiaceae 2 1.49
35 Jambura Pomelo Citrus grandis Rutaceae 2 1.49
36  Naglingom  cannonball tree  Barringtonia asiatica Lecythidaceae 1 0.75
37  Musanda Red flag bush Mussaenda erythrophylla Rubiaceae 1 0.75
38 Amra Hog plum Spondias mombin Anacardiaceae 3 2.24
39  Belibat Belibat Clitora termatia Fabaceae 2 1.49
40  Minjiri Yellow cassia Siamese cassia Caesalpiniaceae 3 2.24
41  Kirisnochura Krisnochura Delonix regia Fabaceae 3 2.24
42  Mengium Mengium Acacia mengium Myrtaceae 1 0.75
43 Tetul Tamarind Tamarindus indica Leguminosae 5 3.73
44 Amloki Amla Polyanthus emblica Combretaceae 3 2.24
Total 134
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4.2 Major tree species and their Percentage (%) of occurrences

The most frequent and dominating tree species identified in the sampled plot of the
Dhanmondi lake area are five major tree species, including the Mahagoni (Swietenia
mahagoni), Indian melder (Mimosops elengi) , Mango (Mangifera indica), Radhachura,
(Caesalpinia pulcherrima) and Asian tree (Lagerstoemia speciosa). Those five species are
found from 44 species of 23 distinct families. At several sample plots used in this study,
Mahagoni was the most prevalent species (9), followed by Indian melder (8), Mango (7),
Radhachura (6) and Jarul (6) (Figure 2). In this study, 5 species covered 26.87% of the

occurences, while the other 39 species covered the remaining value.

m % of occurences

6.72
5.97
5.22
4.48 4.48
1 | I I
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Figure 2. Percentage (%) of occurrence five major species present in study areas
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4.3 Structural parameters of Tree
4.3.1 Height (m)

The average trees number at Dhanmondi lake is 26.8. Findings indicated that at Dhanmondi
lake study area, the largest number of tree individuals (63) was found at heights of (8-16
m) and the lowest number (04) was discovered at heights of (24-32 m). (Table 3)

Table 3. Tree individuals’ distribution in different rang of height (m) at the
Dhanmondi lake study area

Height (m) No. of trees in Dhanmondi lake
<1.60m 21
(1.6-8)m 34
(8-16)m 63
(16-24) m 12
(24-32) m 04
Total tree 134
Average number of trees 26.8

4.3.2 DBH (cm)

In Dhanmondi lake study area, the maximum number of tree individuals (53) was found at
the rang of DBH (5.0-10.0 cm) and the lowest number of tree individuals (14) at the rang
of DBH (15-20 cm). The average number of trees for DBH was 26.8 cm. (Table 4)

Table 4. Tree individuals’ distribution in different rang of DBH (Diameter at breast
height) in centimeter at Dhanmondi lake study area

DBH (cm) No. of trees in Dhanmondi lake

<1.0 00
1.0-5.0 23
5.0-10 53
10-15 44
15-20 14
Total tree (no.) 134
Average (cm) 26.8
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4.3.3 Crown area (m)

The crown area of the trees in Dhanmondi lake varies from 1.00 to 7.00 m, with an average
number of trees 22.33. According to the results, Dhanmondi lake had the largest
concentration of trees (36) at crown areas between 1 to 2 m and the lowest concentration
of trees (8) at canopies above 5 m. (Table 5)

Table 5. Tree individuals’ distribution in the different crown area in meter at
Dhanmondi lake study area

Crown area (m) No. of trees in Dhanmondi lake
<1 24
1-2 36
2-3 28
3-4 18
4-5 20
>5 8
Total trees 134
Average number of trees (m) 22.33

4.4 Structural attributes of tree species found in five study areas
Table 6. shows the relative density, relative frequency, relative abundance, relative
dominance and importance value index of different tree species found in Dhanmondi lake

study area.
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Table 6. Structural attributes of dominant tree species at Dhanmondi lake are listed

No.

SL Local name Botanical name of 5 D RF% RA% 5 Do VI
No. trees & o
1 Chapalish Artocarpus chapalasha 3 224 203 201 0.72 4.99
2 Kanthal Artocarpus heterophyllus 4 299 305 1.79 0.422 6.46
3 Shimul Bombyx ceiba 3 224 305 134 0.26 5.55
4 Mehogony  Swietenia mahagoni 9 6.72 11.18 1.10 0.1 18.00
5 Aam Mangifera indica 7 522 407 235 0.25 9.54
6 Radhachura  Caesalpinia pulcherrima 6 448 3.05 2.69 1.61 9.14
7 Unknown Unknown 1 075 3.05 045 0.05 3.85
8 Rajkoroi Albizia lebbeck 3 224 203 201 0.155  4.43
9  Jam Syzigium cumini 4 299 305 215 0.24 6.27
10  Ashok Saraca asoca 3 224 203 201 0.07 4.34
11 Shefali Nyctanthes arbor-tristis 5 3.73 1.02 6.71 241 7.16
12 Chalta Dillenia indica 2 149 508 2.69 0.47 7.04
13 Horitoki Terminalia chebula 3 224 203 201 0.15 4.42
14 Kamini Murraya paniculata 3 224 203 201 0619 4.9
15  Bokul Mimosops elengi 8 597 5.08 215 0.15 11.20
16 Golapjam  Syzygium jambos 2 149 203 134 0132 366
17  Tagor Tabernaemontana divoricata 1 075 1.02 134 0.03 1.79
18  Kamranga Averrhoa carambola 3 224 102 4.03 0.55 3.81
19 Kadom Neolamarckia cadamba 4 299 203 2.69 0.176 5.19
20  Debdaru Pollyalthia longifolia 2 149 203 134 0.34 3.87
21 Jarul Lagerstoemia speciosa 6 299 508 107 10.29 18.36
22 Chatim Alstonia scholaris 3 224 1.02 4.03 0.67 3.93
23 Arjun Terminalia arjuna 3 224 102 4.03 0.6 3.86
24  Bilimbi Averrrhoa bilimbi 2 149 102 2.69 1.08 3.59
25  Kathbadam  Terminalia catappa 2 149 1.02 2.69 2.722 5.23
26 Jhau Tamarisk dioica 1 075 1.02 134 8.478 10.24
27  Eucalptus Eucalptus sp. 3 224 711 0.58 0.942 10.29
28  Neem Azadirachta indica 2 149 102 2.69 1511 4.02
29  Bohera Terminalia bellerica 2 224 1.02 4.03 2411 5.67
30 Ata Annona squmosa 2 149 1.02 2.69 1.14 3.65
31  Sonalu Casia fistula 2 149 102 2.69 0.46 2.97
32 Chismas Picea abies

tree 3 224 1.02 4.03 0.47 3.73
33 Ipil-ipil Leucaena lecocephala 1 075 1.02 134 1.75 3.51
34 Segum Tectona grandis 2 299 305 1.79 2.99 9.02
35 Jambura Citrus grandis 2 149 1.02 2.69 6.69 9.20
36  Naglingom  Barringtonia asiatica 1 075 1.02 134 11.53 13.29
37  Musanda Mussaenda erythrophylla 1 075 1.02 134 0.55 2.31
38  Amra Spondias mombin 3 149 1.02 269 05 3.01
39  Belibat Clitora termatia 2 149 1.02 2.69 1.75 4.26
40  Minjiri Siamese cassia 3 224 102 403 1.43 4.69
41  Krisnochura Delonix regia 3 224 3.05 1.34 1.78 7.07
42 Mengium  Acacia mengium 1 075 1.02 1.34 0.55 2.31
43  Tetul Tamarindus indica 5 373 4.07 1.68 1.22 0.02
44 Amloki Polyanthus emblica 3 224 3.05 1.34 0.15 5.44

Total 134

RD = Relative Density, RF=Relative Frequency, RA = Relative Abundance, RDo = Relative
Dominance, 1VI = Important Value Index
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From the (Table 6) it was found that total 44 species was found at Dhanmondi lake study
area. It becomes evident that only five tree species Mahagoni (Swietenia mahagoni - 9),
Indian melder (Mimosops elengi — 8), Mango (Mangifera indica - 7), Radhachura
(Caesalpinia pulcherrima - 6) and Asian tree (Lagerstoemia speciosa — 6) are occurring at
Dhanmondi lake within the dominant tree species. All the structural attributes like relative
density (RD %), Relative frequency (RF %), Relative abundance (RA %) Relative
Dominance (RDo %) and Important value index (IVI1 %) of 5 dominant tree species were
Mahagoni (6.72, 11.18, 1.10, 0.1 and 18.00), Bokul (5.97, 5.08, 2.15, 0.15, 11.20), Aam
(5.22, 4.07, 2.35, 0.25, 9.54), Radhachura (4.48, 3.05, 2.69, 1.61, 9.14), Jarul (2.99, 5.08,
1.07, 10.29, 18.36).

4.5 Tree density

Tree density is an important factor to store carbon as it directly relates to the carbon
sequestration (Roshetko et al., 2007).Tree density of the study area varied from 1600 to
6400 per hectare and 4-16 trees per plot (plot size- 5mx5m). The mean density of the tree
in Dhanmondi lake for low, medium and high density plots were 2800, 4500 and 6000
trees/ha. According to Shankar et al. (2014) these also stipulate by the top most values of
tree density and carbon storage variables for trees, tree saplings, shrubs and herbs along
the different parks demonstrating the impact of plant species diversity, soil and climatic

conditions.
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4.6 Soil organic carbon (%)

Table 7. Tree density of various sample plots at Dhanmondi lake study area

Plot categories Plot Number of Tree Mean
number trees density/ha density/ha
Plot 1 4 1600
. Plot 7 8 3200
Low density plot (29) Plot 8 9 3600 2800
Plot 9 8 2800
Plot 3 10 4000
Medium density plot Plot 4 13 5200 4500
(45) Plot 5 11 4400
Plot 6 11 4400
Plot 2 14 5600
. : Plot 10 16 6400
High density plot (60) Plot 11 15 6000 6000
Plot 12 15 6000

In general, the SOC % decreased with soil depth across all plots of the present study area
and increased with the increase in plant species density. Due to accumulation of higher
quantity of litters and other organic materials on the surface and their rapid decomposition,
trees act as a vital source of storing organic carbon in the soil. In the Dhanmondi lake study
area, the mean values for soil organic carbon (SOC %) at 6-12 and 12-24 cm depth were
in high density sample plot (1.65 % and 1.43 %), medium density sample plot (1.119 %
and 0.88 %) and low density sample plot (0.936% and 0.70%) respectively. Soil organic
carbon ranged from 0.897% to 1.774% at 6-12 cm depth, 0.64% to 1.72% at 12-24 cm

depth. (Table 8).
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Table 8. Soil organic carbon at various sample plots of Dhanmondi lake study area
according to the density of trees

Sample plots Plot SOC (%) Mean (%0)
(No. of trees) number
6-12cm 12-24cm  6-12cm  12-24cm
Low Density plots (29) Plot 1 0.897 0.64
Plot 7 0.975 0.74
Plot 8 0.897 0.78 0.94 0.70
Plot 9 0.975 0.64
Medium density plots Plot 3 1.072 0.72
(45) Plot 4 1.072 0.92
Plot 5 1.287 0.92 112 0.88
Plot 6 1.045 0.96
High density plots (60)  Plot 2 1.56 1.22
Plot 10 1.599 1.60 165 143

Plot 11 1.774 1.72
Plot 12 1.657 1.17

SOC= Soil organic carbon

4.7 Soil organic carbon in relation to tree density

Figure (5, 6 and 7) depict the relationship between tree density and soil organic carbon in
low, medium, and high density plots. These graphs show a linear equation with the
following values: y = 0.0002x + 0.756 (R? = 0.187), where R? value was positive and very
significant in low density plot; y = -2E-05x + 1.230 (R? = 0.012), where R? value was
positive and slope is negative in medium density plots and y = 0.0002x + 0.364 (R? =
0.963), where R? value was positive and very significant in and high density plot at 6-12
cm depth. On the other hand, in 12-24 cm depth the values were: y= 0.0001x + 0.655 (R?
=0.071), y = 0.0001x + 0.311 (R?=0.344) and y = 0.0005x - 1.422 (R?=0.321), where R?
were positive and significant. This figure also shows that at both 6-12 cm and 12-24 cm,
low density plots had fewer trees per unit area and contained lower amounts of SOC (0.94%
and 0.70%) than medium density plots (1.12% and 0.88%) and high density plots (1.65%
and 1.43%). Low<medium<high density plots are followed by a progressive increase in
values.
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Figure 3. The relationship between tree density (ha') and soil organic carbon (SOC
%) at low density plots in Dhanmondi lake
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Figure 4. The relationship between tree density (ha') and soil organic carbon (SOC
%) at medium density plots in Dhanmondi lake
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Figure 5. The relationship between tree density (ha') and soil organic carbon (SOC
%) at high density plots in Dhanmondi lake

In one study conducted in Borneo, Southern Asia shown very weak relationship between
tree density and carbon stock where the value of R? was 0.049 (Silk, 2010). Considering
the relationship between tree density and soil organic carbon it is indicated that tree density

is strong determinant factor of soil organic carbon stock.
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Chapter 5

Discussion

Controlling the present level of atmospheric carbon dioxide through reducing
deforestation, increasing afforestation or reforestation, and preventing biodiversity loss is
a significant concern among scientists and policy makers (Kanowski et al., 2011; Pandey
et al., 2019). The importance of engaging in meaningful action to combat deforestation is
recognized in the United Nations Framework Convention on Climate Change (UNFCCC)
and parties are discussing policies and approaches to reduce COz emissions from
deforestation in a post-2012 international agreement on climate change. The UNFCCC
recognizes various mitigation and adaptation options: firstly, the Clean Development
Mechanism (CDM); secondly, Reduced Emissions from Deforestation and Forest
Degradation (REDD); and most recently the newstrategy—reducing emissions from
deforestation and forest degradation, and enhancing forest carbon stocks in developing
countries (REDD+). These are intended to engage multi-scale stakeholders in conservation
and sustainable management of forest resources for enhancing carbon sequestration in
developing countries with incentives as a reward for mitigating global climate change
(Gardner et al., 2012). There are two integral parts of REDD+ used as an effective
mechanism for reducing global climate change one is afforestration and second is
reforestration (Bonan, 2008; Wang et al., 2011; Pandey et al., 2019). So that the parties
involved need accurate information on carbon stocks, biodiversity and the socioeconomic
status of the communities in developing countries participating in the REDD+ financial

mechanism (Pandey et al., 2014).

5.1 Tree density

Tree density is an important factor to store carbon as it directly relates to the carbon
sequestration (Roshetko et al., 2007).Tree density of the study area varied from 385.3 to
1629.5 per hectare. Regression analysis showed a positive but moderately significant
relationship between tree density and biomass carbon stock where R?=0.508 but strongly
significant relationship between tree density and soil organic carbon stock (SOC) where

R?=0.904. In one study conducted in Borneo, Southern Asia shown very weak relationship
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between tree density and aboveground carbon stock where the value of R? was 0.049
(Jaman et al., 2016).Another study that was carried out in an old aged forest of
Costarica andCentral America found tree density 462 to 504 per hectare where above
ground carbon stock (AGB) was 139 to 138 Mg ha respectively (Saatchi et al., 2011).
Considering the relationship between tree density and biomass carbon stock it is indicated
that tree densityis not a strong determinant factor of aboveground carbon stock. Above

ground carbon stock correlated with basal area.

5.2 Soil Organic Carbon (SOC)

Urban forests are comprised of trees, shrubs, and herbs and these plant classes have
different belowground growth patterns. The majority of root growth and activity of shrubs
and herbs are expected to be restricted within the upper soil (Waisel et al., 1997). In
general, the SOC stock decreased with soil depth across all treatments of the present
study area and increased with the increasein plant species density. Due to accumulation
of higher quantity of litters and other organic materials on the surface and their rapid
decomposition, urban forest act as a vital source of storing organic carbon in the soil. The
SOCstocks in urban forest in relation to both tree species density and richness were also
higher in the upper, than in the lower soil layer. In the selected study area average soil
organic carbon in two different layer (5-10 and 20-25 cm) was found 49.24 Mg ha with
the range from 2.95 to 70.19 Mg ha™is lower thanthe urban forest of Kerala, India ranged
101.5 to 127.4 Mg ha! (Saha et al., 2009) in four different soil layer, coastal land area of
Ireland (383 Mg ha) in (0-10 cm) soil depth ( X. Xu et al., 2011) but higher than the urban
forest of Golestan province, Iran (0.49 to 16.64 Mg ha') (M. Zeraatpishe and F. Khormali
2012) and Brazilian savanna soils (22.98 Mg ha*) (Juliana Hiromi Sato et al., 2014). On
the other hand soil organic carbon content within 1 m soildepth under moist deciduous
forests in the district of Kerala were 176.6 Mg ha (Saha, 2008) that is much higher than
the present urban forest SOC because forests characterized by high rates of litterfall, very
low soil disturbance and high plant species diversity. A positive relationship was found
between tree density and SOC as well as between urban forest size and SOC with

significant R value. This results also similar to our current study.
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5.3 Species composition

The most important attribute of urban forest is species composition. Species composition
is closely related to tree density of individual urban forest. This study found 44 different
tree species within 22 different families. The number of tree species in this study area was
slightly smaller than those found in urban forest of Sandwip upazilla (76 spp.) of
Chittagong (Mabher et al., 2005), coastal area urban forest of Potuakhali (57 spp.) (Rakib
et al.,2022), Tangail (52 spp.) and Ishurdi (34 spp.) but higher than that of Bhola (31 spp.),
Borguna (30 spp.) (Miah et al., 2020), Patuakhali (20 spp), Rajshahi (28 spp.), and the
other part of Rangpur district (21spp) respectively (Abedin and Quddus, 1990). Millat-e-
Mustafa identified 92 perennial plant species in one study conducted in different part of
the country (Millat-e-Mustafa et al., 2002). This study was conducted considering the
whole homegarden area in one plot so uniform counting of tree species was possible but
little variation also occurred from one homegarden to another because homestead need and
choice of the family influenced the distribution of tree species. This study also explored
that Areca catechu (27.10%), Mangifera indica (21.66%) and Artocarpus heterophyllus
(10.65%) are the most important and common fruit species followed by the timber yielding
species Swietenia mahogany (8.73%) andMelia azedirach (7.66%) that are also found in
Sylhet Sadar (Rahman et al., 2005), Patuakhali (Rakib et al., 2022), Azmirigonj upazilla
of Habigonj district (33.33% fruit and 28.57% timber) (M.A. Mannan et al., 2014) and
CharGobadia of Mymenshing district (10 fruits and 6 timber) (A. Zico et al., 2011). The
urban forest are specially concentrated on rapidly growing and ornamental trees and timber
species because of their subsistence and beautification. These findings also similar with

our current study area.
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CHAPTER 6
SUMMARY AND CONCLUSION

6.1 SUMMARY

The goal of the current study was to determine the density of tree species and amounts of
organic carbon in the area of Dhanmondi lake in Dhaka. Information was gathered from
Dhanmondi Lake area.

In this study, A total of 22 families were identified. The total number of plants was
discovered to be 134. Swietenia mahagoni (Mahagoni), with a total of nine tree individuals,
had the highest percentage of tree individuals (6.72%), while an unidentified species, which
included Tabernaemontana divoricata, Tamarisk dioica, Leucaena lecocephala,
Barringtonia asiatica, Mussaenda erythrophylla, Acacia mengium, and others, had the
lowest percentage (0.75%). Five primary tree species, including the Mahagoni (Swietenia
mahagoni), Indian melder (Mimosops elengi), Mango (Mangifera indica), Radhachura,
(Caesalpinia pulcherrima), and Asian tree (Lagerstoemia speciosa) have been shown to

be the most prevalent and dominant tree species in the Dhanmondi lake area.

Results found that the highest amount of tree individuals (63) was found at heights (8-16
m) and the lowest amount of tree individuals (04) was found at heights (24-32 m). The
Dhanmondi lake was discovered to have the maximum number of tree individuals (53) at
(5- 10 cm) and the lowest number of tree individuals 14 at (15-20 cm) DBH class. In case
of canopy class, the highest number of canopy (36) were obtained from 1.00-2.00 m. On
the other hand, the lowest number of tree individuals (8) were found in >5.00 m canopy

class.

It was also calculated that all the structural attributes like relative density (RD %), Relative
frequency (RF %), Relative abundance (RA %) Relative Dominance (RDo %) and
Important value index (IVI %) in Swietenia mahagoni (6.72, 11.18, 1.10, 0.1 and 18.00)

was highest.
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Results found that tree density of the study area varied from 1600 to 6400 ha™* (4-16 trees
plot* for 25 m? area). The mean density of the tree in Dhanmondi lake for low, medium
and high-density plots were 2800, 4500 and 6000 trees ha. The relationship between soil
organic carbon (SOC) and tree density were assessed. Results demonstrates that low
density plots had less SOC (0.94% and 0.70%) and fewer trees per unit area than medium
density plots (1.12% and 0.88%) and high-density plots (1.65% and 1.43%) at both 6-12
cm and 12-24 cm depth. A gradual increase in values follows low< medium <high density
plots. Carbon demonstrated a positive (not always positive), statistically significant
association in the relationship between SOC and tree density. Due to the structure and
species composition of trees, as well as the soil structure, the relationships between various

parameters may be varied from place to place.

6.2 CONCLUSION

At the Dhanmondi Lake study area, a total of 134 trees from 44 species were discovered.
Swietenia mahagoni (Mahagoni) with a total 9 tree individuals, had the highest percentage
of occurance while Tabernaemontana divoricata, Tamarisk dioica, Leucaena lecocephala,
Barringtonia asiatica, Mussaenda erythrophylla, Acacia mengium, etc. had the lowest
number of plants. The relationship between SOC and tree density was positive with carbon
in the most cases because sometimes it showed negative relationship and soil organic
carbon was higher in upper layer at the depths of 6 -12 cm than at the depths of 12 - 24 cm.
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RECOMMENDATIONS
Roadside, park, and garden tree planting is ideal from an aesthetic and environmental point
of view, and there are numerous potential to improve the plantation at Dhanmondi lake.
The variety and composition of the tree species in Dhanmondi lake were found to be quite
low. However, the following suggestions are provided for better protecting and managing
the plantation in Dhanmondi lake:
e Preservation and upkeep of the current roads, parks, and other green spaces
e In order to determine the composition and structure of plant species, similar
research must be conducted in other parks and in garden areas. The soil organic

carbon (%) of chosen locations needs more attention.

Findings from this kind of research will be useful in facilitating comparable studies in other
regions of Bangladesh. If all of the green space is studied in a similar manner, Bangladesh's
overall capacity for sequestering carbon as well as its pattern of tree species will be

represented.
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Appendices

Appendix I. Center point co-ordinates of plots in Dhanmondi lake

Plot No. Coordinates
N E
Plot 1 23.747 90.379
Plot 2 23.747 90.379
Plot 3 23.747 90.379
Plot 4 23.747 90.379
Plot 5 23.747 90.377
Plot 6 23.748 90.378
Plot 7 23.749 90.378
Plot 8 23.750 90.376
Plot 9 23.750 90.377
Plot 10 23.750 90.375
Plot 11 23.750 90.375
Plot 12 23.747 90.375
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Appendix Il. Soil Organic Carbon (SOC) stock at two different depth classes in 12
sample plots in Dhanmondi lake

SOC (%) SOC (%) Total

Standard Standard

Plot no. (6-12cm) (12-24cm) SOC Mean Deviation  error

Plot 1 0975  0.78 1.755

Plot 2 1.657 1.6 3.257

Plot 3 1.072 0.72 1.792

Plot4 1.072 0.92 1.992

Plot 5 1.287 0.92 2.207

E:z: 3 1.045 0.64 1685 ., 0.36 010
0897  0.74 1.637

Plot 8 0.897 1.51 2.407

Plot 9 0.975 0.64 1.615

Plot 10 1.599 1.22 2.819

Plot 11 1.774 1.72 3.494

Plot 12 1.56 1.17 2.73

Appendix 111 Total tree density (hat) in 12 sample plots in Dhanmondi lake

Plot categories Plot number Number of Tree Mean
trees density/ha density/ha

Plot 1 4 1600
. Plot 2 8 3200

Low density plot (29) Plot 3 9 3600 2800
Plot 4 8 2800
Plot 3 10 4000

Medium density plot Plot 4 13 5200 4500
(45) Plot 5 11 4400
Plot 6 11 4400
Plot 2 14 5600

High density plot Plot3 16 6400 6000
(60) Plot 4 15 6000
Plot 5 15 6000
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