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Introduction
According to definitions of ‘forests and other wooded land’ 

of Food and Agriculture Organization FAO [12], in the world 
there are billions of trees that are not included in the Forest 
Resources Assessment 2000.As defined by FAO [12], Tree outsides 
forests (TOFs) are the trees resources that occurs in all land use 
categories outsides the recorded forest area. Trees outside forest 
(TOF) generally includes tress on farmlands, in cities and human 
settlement, orchards, sides of roads, pastures, riverbanks, streams 
and canal and as shelterbelts which are less than 20m wide and 0.5  
ha area and are usually found in lands do not characterize as forest  
and other wooded land FAO [12]. According to FAO [13], there are  

 
mainly three topologies of TOFs i.e TOF-Agriculture (TOF-AGRI), 
TOF-Urban (TOF-Urb) and TOF-Non-Agriculture/Urban (TOF-NON-
A/U). TOF-AGRI encompasses all lands with trees and/or shrubs 
whatever their spatial pattern (in line, in stands, scattered) with the 
area ≥ 0.05 ha, the canopy cover is ≥ 5% if trees are present, or ≥ 
10% if combined trees, bushes and shrubs, the width ≥ 3 m and the 
length ≥ 25 m and are present predominantly under an agricultural 
use FAO [13]. Similarly, TOF-URB encompassed all lands with trees 
and/or shrubs whatever their spatial pattern (in line, in stands, 
scattered), with the area  ≥ 0.05 ha, the canopy cover is ≥ 5% if trees 
are present, or ≥ 10% if combined trees, bushes and shrubs,  the 
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Trees outside forests (TOFs) are important natural resources that contribute substantially to national biomass and carbon 
stocks in many regions of the world. This paper assesses and quantify the status of distribution, tree diversity, carbon estimation 
in TOFs of Parwanipur rural municipality. The data was collected by stratified random sampling with sampling intensity 0.45% 
and strata was laid randomly in accordance with the TOFs present in the area with circular plot of radius 17.84m. Firstly, tree 
measurement was done of Gbh>15cm and then soil samples were collected from each sample plot of depth 0-10cm, 10-20cm 
and 20-30cm, respectively. The higher distribution of carbon biomass is found in Eucalyptus camaldulensis(97.39tha-1), lowest in 
Azadirachta indica (0.36tha-1) within TOF. According to land use, TOFs in agriculture and urban has occupied 89.37ha and 198.83ha, 
respectively. The total average carbon stock of TOFs was found to be higher in urban (70.21 tha-1) than that in agricultural land use 
(84.31tha-1). A decreasing trend in soil organic carbon was seen for both the land uses with increase in soil depths, but on contrary, 
an increasing trend was observed in terms of bulk density with increase in soil depths. The total SOC stock within TOF present in 
urban and agriculture followed the order as Urban>Agriculture with the total SOC stock of each land use being 39.22t ha-1and 36.17 
t ha-1respectively. A linear relationship was found between SOC stock and organic carbon percentage for both the types of land use 
where TOF is present but in terms of bulk density and total SOC content no linear relationship was found. Shannon-Weiner and 
Simpson biodiversity index of TOFs was found higher in urban (H=1.91, D=0.83) than that in agriculture land use (H=1.44, D= 0.68) 
respectively. ANOVA test (P=0.05) shows that means stocks of soil organic carbon do differ significantly at soil depths 0-10, 10-20 
and 20-30 cm respectively in TOFs in Urban. The results, thus, indicate that TOFs in urban land have greater distribution in terms of 
area occupied, average carbon stock, and tree species diversity than that of TOFs in agricultural land so proper agro-forestry scheme 
should be promoted in study area to improve those all-in agricultural land too.
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width ≥ 3 m and the  length ≥ 25 m and are present predominantly 
under an urban use FAO [13].Private gardens for fruit production 
are managed by people with fewer restraint on space in urban 
peripheries Eriksen-Hamel Danso et al. [11]; Lovell, 2010).In rural 
and urban settings, TOF covers a wide array of formations and 
species growing in various consolidation Acharya [1].

According to FAO [13], more than 10 percent tree cover is 
covered by approximately 10 million km² of agriculture area which 
is 46 percent of the total agriculture land of world. In other words, 
if the land-use were not agriculture, these 10 million km² would 
have been included in Forest FAO [13]. More often, the private 
plantation is considered as TOF as there is no clear record of TOF 
in context of Nepal Yadav et al. [30]. In Nepal, 10,240 ha is the 
estimated record area of TOF DoF [9]. These forests are ignored 
in forest assessments, but they also play a significant role in 
enhancement of carbon stock, biodiversity conservation, carbon 
sequestration and livelihood support throughout the world. Since 
TOF are mostly absent from forest inventories very less is recognize 
about the drivers of TOF spatial distribution either in urbanized or 
in agricultural landscapes (Rossi et al. 2016). In mid-hills of Nepal, 
TOF offer multiple benefits, great opportunities by decreasing 
negative effects of climate change and increasing farm income 
(increasing the contribution) from agroforestry Pandit et al. [26].

Many ecological functions like conservation of biodiversity and 
carbon sequestration are embrace by TOF Schroeder [27]; Rawat 
et al., 2004; FAO [13]. It is stated that that, TOF stored substantial 
amounts of carbon is in live biomass which also cause a local 
increase in soil organic carbon (Follain et al., 2007). TOF plays an 
important role for storing the valuable vegetation carbon and plant 
biodiversity conservation (Mandal et al. [24]. In rural and urban 
areas TOF is consider as a great capital for carbon sequestration, 
biodiversity conservation, climatic stabilization, and livelihood 
support Acharya [1]; Pandey [25]. It reduces pressure exerting 
on national forest as these forests occur outside of defined forest 
and made important positive contributions on conservation of 
biodiversity NBSAP [17]. Through improved growth of trees and 
shrubs (TOF) in agroforestry setup which implies removing and 
retaining atmospheric carbon, it has gain significant importance in 
context of climate change Pandey [25]. Vital economic services are 
ensured by farmers in agroforestry system by planting diverse tree 
species assemblages such as rubber or damar agroforest etc. FAO 
[13]. In relation to the capacity of carbon stock and biodiversity, 

forest and TOF are considered as two faces of a same coin Kleinn 
[19]. Contrary to the other treed land uses, many forest animal 
and plant species gets their habitat which ensures significant 
biodiversity conservation Michon et al. [18] de Foresta et al. [18]; 
Beukema et al., 2007; Bhagwat et al., 2008; Idol et al., 2011).
Similarly, the benefit of TOF enhancement is that it reduces pressure 
on natural forest in one way thereby enhancing carbon stock and 
species diversity in other way Singh et al. [28]; Thompson, et al. 
2009). This meets the global goal of the Reducing Emission from 
Deforestation and Forest Degradation (REDD +) mechanism. The 
objective of this research was to document status of distribution 
of TOFs, estimate carbon stocks of above and below ground and to 
identify tree species diversity of trees outside forest in study site.

Materials and methods
Study Area

The Research work was carried out in the existing Trees 
Outside Forests of Parwanipur Rural Municipality in Bara district. 
Bara district lies in central region of Nepal. It lies in 260 51’ north 
to 2702’ longitude and 840 51’ to 850 16’ east latitude. The area of 
Bara district is 1190 sq. Km. Parwanipur is one of the municipalities 
of Bara District with total area of 15.5 km² and total population 
with 22,787 of which 11,914 are male and 10,873 are females CBS 
[5]. The different castes residing in this municipality are Muslims, 
Yadav, Teli, Kurmi, Dhanuk, Dusadh/Pasawan/Pasi, Brahman-Tarai, 
MallahaKalwar, Hajjam/Thakur, Kaun, Dhobi, Nuniya, Kumhar, 
Haluwai, Mali, Dom, and others.  The people speak mainly Bhojpuri, 
Maithili, Nepali language.  Mostly farmers of this municipality are 
growing fruit trees in their own land such as Mangifera indica, 
Agelemarmelous, etc and growing Eucalyptus camaldulensis, 
Dalbergia sissoo, Albizzia lee back, Tectona grandis, Bombax ceiba 
etc for timber purpose.

Sampling Design and Site Selection Criteria:

Site Selection Criteria: The followings are two major criteria 
set for site selection:

a) Area covers different land use patterns, and the study area was 
quite far from forest area, so it was best site for research in 
Trees outside the Forest (TOF).

b) Local people are active to participate in managing TOF’s and 
cooperate in this study with interest.

Sampling Design

Table 1: AGTB (t ha-1), Carbon stock (t ha-1), &Relative abundance (%) and distribution by Species.

Species AGTB (t ha-1) Carbon Stock(t/ha.) Relative Abundance (%)

Eucalyptus camaldulensis 205.03 97.39 39.82

Mangifera indica 189.99 90.24 6.29

Dalbergia sissoo 189.73 90.12 28.74

Bombax ceiba 85.2 40.47 1.2

Polyalthia longifolia 81.37 38.65 4.19

Ficus religiosa 42.82 20.34 0.3
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Tectona grandis 18.18 8.63 10.18

Albizia procera 18.05 8.57 2.69

Neolamarckiacadamba 6.74 3.2 0.9

Madhuca indica 5.63 2.67 0.3

Melia azedarach 5.46 2.59 2.99

Gmelina arborea 1.22 0.58 0.3

Azadirachta indica 0.75 0.36 0.3

Others 8.75 4.16 1.8

 Stratified random sampling with 0.45% sampling intensity was 
applied to layout the sample plots in the study area. The strata were 
laid accordance to the TOF present in the study area according to air 
interpretation guideline of TOFs given by FAO [13]. Then, the plot 
size of 1,000 m2 (0.1 ha) in a circular shape having radius of 17.84 

m as shown in (Figure 1 and Figure 2)  with sampling intensity 
0.45% was laid out into strata of TOF present in the study area ITTO 
[20]. Sample plot Allocation: The sample plots was distributed in 
stratified random manner using ArcGIS. Then the coordinates of 
sample plots were recorded and uploaded in GPS receiver (Table 1).

Figure 1: Map of Study Area.

Figure 2: Layout of circular plot in Field.
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Sample Plot Alignment

Table 2: Distribution of Avg. above ground Carbon stock, Carbon stock percentage and abundance (%) by species in TOF-Urb 
(Urban)& TOF-Agri (Agriculture).

Species

TOF-Agri TOF-Urb

Carbon Stock(ton/ha) Carbon Stock 
Percentage (%)

Abundance Carbon 
Stock(ton/h)

Carbon Stock 
Percentage 

(%)

Abundance

(%) (%)

Eucalyptus camaldu-
lensis 11.25 40.29 47.76 1.47 38.3 3.99 17.98

Dalbergia sissoo 6.59 23.59 28.98 7.48 20.28 28.09

Bombax ceiba 5.06 18.11 1.63 - - -

Mangifera indica 2.44 8.72 2.86 14.15 38.35 15.73

Tectona grandis 0.88 3.16 8.98 0.31 0.85 13.48

Albizia procera 0.84 3.02 3.27 0.37 0.99 1.12

Melia azedarach 0.32 1.16 4.08 0.07 0.19 1.12

Neolamarckia cadam-
ba 0.13 0.46 0.41 0.44 1.18 2.25

Polyalthia longifolia - - - 7.73 20.95 15.73

Ficus religiosa - - - 4.07 11.02 1.12

Madhuca indica - - - 0.53 1.45 1.12

Azadirachta indica - - - - - -

Gmelina arborea
-

- - 0.12 0.31 1.12

Others 0.41 1.48 2.04 0.17 1.08 1.12

GPS receiver was used to find the center point coordinates of 
sample plot in the field (Table 2).

Data Collection

Height and diameter at breast height of tree attributes of GBH 
greater than or equal to 15 cm, will be measured and recorded 
in tally sheet IITO [20]. Sunto-clinometer was used for height 
measurement of tree whereas metric tape is used to measure its 

Gbh. Sample plot for soil analysis will be laid on centre of plot on 
the ground. Then, soil samples were collected from 0-10, 11-20 and 
21-30cm depth using the known volume of soil corer ANSAB [4] 
and fresh weight of these samples was taken, label and packed in 
plastic bag for lab analysis.  Information regarding name of species 
and number of individuals was gathered from 100 m2 areas from 
allocated sample plots to show the variation in biodiversity within 
TOFs (Table 3). 

Table 3: Bulk density (gm cm-3) of soil at different depths in different land uses.

Layer

Bulk Density (gm cm-3)

Agriculture Urban

Mean SD P-value Mean SD P-Value

0-10cm 1.3 0.15
0.928

1.3 0.16
0.521

10-20cm 1.35 0.22 1.33 0.17

20-30cm 1.4 0.22 1.34 0.21

Total average 1.35 1.33

http://dx.doi.org/10.32474/OAJESS.2021.06.000231


Citation: Divyanshu Pandey, Yogendra Yadav*, Jeetendra Gautam, Ramesh Kumar Pandey. Assessing Biodiversity and Carbon Estimation 
of Tree Outsides of Forest in Parwanipur Rural Municipality of Central Nepal. Open Acc J Envi Soi Sci 6(2) - 2021. OAJESS.MS.ID.000231. 
DOI: 10.32474/OAJESS.2021.06.000231

Open Acc J Envi Soi Sci                                                                                                                               Volume 6 - Issue 2  Copyrights @ Yogendra Yadav, et al.

767

Biomass and carbon calculation:

To estimate above ground biomass and carbon stock of the 
TOF:

Above ground tree biomass in kg (AGTB) =0.0509´rD2h Chave 
et al. [6].

where, r is Dry wood Density (g/m3), D is diameter at breast 
height in centimeter, h is height of tree in meter Then 47.5% carbon 
(IPCC default value) in woody biomass will be considered for 
carbon content estimation (Table 4). 

Above ground carbon content = 0.475×AGTB (ANSAB, 2010)

Table 4: SOC percentage according to land uses at different soil depths.

Layer

SOC (%)

Agriculture Urban

Mean SD P-value Mean SD P-Value

0-10cm 1.1 0.43
0.0693

1.5 0.44 0.0406*

10-20cm 0.9 0.37 0.91 0.6

20-30cm 0.67 0.18 0.62 0.41

Below ground biomass and carbon

Root carbon: it will be calculated by multiplying the above ground 
carbon with 20% ANSAB [4].

Soil carbon obtained by lab test. Firstly, bulk density will be 
calculated and carbon % will be calculated.

Bulk Density (BD g/cc) = (oven dry weight of soil)/ (volume of 
soil in the core). 

SOC= Organic Carbon Content % * Soil Bulk Density (g/cc) * 
thickens of horizon 

Total carbon= above ground carbon+ below ground carbon 

(where, below ground Carbon = SOC + Root Carbon)

Biodiversity calculation:
Mainly the Shannon Weinner and Simpson Index will be used 

to calculate the forest biodiversity. The formulae are given below. 

 Shannon-Weiner Biodiversity Index: 

“H” represents the symbol for diversity in an ecosystem. 

Simpson Biodiversity Index:

 Where D= Simpson Biodiversity Index, N= total number of 
individuals n=number of individuals of ith species as shown in 
(Table 5).

Table 5: Total SOC of different land uses at different soil depths.

Layer

SOC(t/ha-1)

Agriculture Urban

Mean SD P-value Mean SD P-Value

0-10cm 14.37 6.08 0.201 19.45 5.87 0.0386*

10-20cm 12.4 6.52 11.64 7.25

20-30cm 9.4 2.71 8.13 5.41

Total 36.17 39.22

Results
Current Status of distribution of TOF:

Total area of Parwanipur Rural Municiality is 1550 ha out 

of which TOF- Agri and TOF- Urb were found to be 89.37 ha and 
198.83 ha, respectively. Similarly, TOF- Agri, Tree line was found to 
be 8.98km and other land with no TOF was 1261.81 ha as shown in  
(Figure 3 and Figure 4).
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Citation: Divyanshu Pandey, Yogendra Yadav*, Jeetendra Gautam, Ramesh Kumar Pandey. Assessing Biodiversity and Carbon Estimation 
of Tree Outsides of Forest in Parwanipur Rural Municipality of Central Nepal. Open Acc J Envi Soi Sci 6(2) - 2021. OAJESS.MS.ID.000231. 
DOI: 10.32474/OAJESS.2021.06.000231

Open Acc J Envi Soi Sci                                                                                                                                        Volume 6 - Issue 2  Copyrights @ Yogendra Yadav, et al.

768

Figure 3: Final Digitalize Map of study area in accordance with TOFs present with reference to guideline. FAO, 2013.

Figure 4: Boxplot of total soil organic carbon with respect to Soil layer in TOF-Urban.

Relative Abundance AGTB And Carbon Stock Distribution 
by Species

Eucalyptus camaldulensis (39%), Dalbergia sissoo (28.74%), 
Tectona grandis (10.18%) and Mangifera indica (6.29%) were the 
most four abundant species of TOFs found in the study area with 
Eucalyptus camaldulensis having highest AGTB (205.03 t ha-1) and 
carbon stock (97.39 t ha-1) share respectively (Table 1). Being the 

lower abundant in number Mangifera indica (6.29%) with respect 
to Dalbergia sissoo (28.74%) and Tectona grandis (10.18%), 
Mangifera indica occupies the second highest position in carbon 
stock storage. The main reason behind it can be their presence 
with bigger girth and mature trees in the study area. Similarly, 
Azadirachta indica represents the lowest AGTB (0.75 t ha-1) and 
carbon stock (0.36 t ha-1) share, respectively as show in (Table 6).

Table 6: ANOVA Test Table for TOF-Urban.

Source DF
Sum of Mean

F-value P-Value
Squares Square

Between the group 2 335.3 167.63

Within the Group 12 465.4 38.79 4.322 0.0386 *
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Relation between BD SOC percentage and Total SOC
The study concluded there is a linear relationship (adjusted 

R2 value 0.91 and 0.94 for Agriculture and Urban respectively) 
between SOC stock and organic carbon percentage for these two 
types of land use where TOF is present (Figures 5 and Figure 6). 
However, there was no linear relationship (adjusted R2 value 

0.11, and 0.01 for Agriculture and Urban respectively) between 
bulk density and total SOC content. This justified that the quantity 
of organic carbon stored in the soil is driven by SOC percentage 
and BD. Thus, improvement of SOC percentage and soil quality 
maintenance is an important intervention to increase SOC storage 
capacity.  

Figure 5: (a) SOC content (t ha -1) and BD (g cm), (b) SOC Content (t ha-1) with organic carbon content percentage of TOF-
Agriculture.

Figure 6: (a) SOC content (t ha -1) and BD (g cm), (b) SOC Content (t ha-1) with organic carbon content percentage of TOF-
Urban.

Distribution of Average above ground Biomass, Average 
above ground carbon, below ground carbon and Total 
Average Carbon (ton ha-1) with respect to land use (LU)

Comparison of average carbon stock in urban and agricultural 
land gives some insight into the management effect on total carbon 
stock in study area. It indicates that land use practices have made 

significant impact on total carbon stock. Total average carbon 
stock was found to be higher in TOF-Urban (84.31t ha-1) than that 
in TOF-Agriculture (70.21 t ha-1) as shown in (figure 7). There a 
son behind the highest average carbon stock in TOF-Urban was 
the presence of TOF in good numbers along with good AGTB, 
above ground carbon and below ground carbon as compared to 
agricultural land as shown in (figure 7). 
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Figure 7: Distribution of AGBT, Avg. Above Ground Carbon, Avg. Below Ground Carbon & Total Average Carbon Stock in 
according to LU.

Biodiversity Index of TOFs by Land Use

Figure 8: Biodiversity Index of TOFs by Land Use.

As shown in (figure 8), Shannon Weinner index and Simpson 
biodiversity index of TOF-Urb (H=1.91, D=0.83) is higher than 
that of TOF-Agri (H=1.44, D= 0.68) i.e biodiversity and abundance 

within tree species of TOFs species in TOF-Urb is higher than TOF-
Agri, respectively as shown in (Table 7).

Table 7: TUKEY HSD Multiple Test.

Pair Diff. Lwr Upr P adj.

2nd-1st -7.802 -18.31024 2.7062445 0.1593831

3rd-1st -11.312 -21.82024 -0.8037555 0.0348427*

3rd-2nd -3.51 -14.01824 6.9982445 0.6558364
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Discussion
According to Amatya et al. (2002), in Terai Mangifera indica 

was the major tree species planted by famers in farm where as 
Eucalyptus camaldulensis and Dalbergia sissoo were the major 
forest tree species. This research also found that in urban use 
farmland Mangifera indica and Eucalyptus camaldulensis are 
major planted tree species whereas in Agricultural use farmland 
Eucalyptus camaldulensis, Dalbergia sissoo and Tectona grandis is 
major tree species planted.  In farm garden of terai region of Nepal, 
it was found that 10.255 tha-1is the total mean biomass carbon 
stock Kafle [12]. This research found the result which is greater i.e 
31.38 tha-1 respectively and it might be due to presence of higher 
diameter and height class tree in the study area.

Soil organic carbon stock up to 30cm soil depth in agriculture 
land occupied by trees on farms was found to be 55.044 tha-1 in 
Kanchanpur District DoF [9]. This research found the result which 
is smaller i.e 36.17 tha-1 in TOF-Agriculture. The main reason 
behind it can be difference in management intervention introduced 
to manage SOC as study area is different. Dalbergia sissoo was 
the species having highest relative abundance in Pipara VDC of 
Mahottari district in terai region within TOFs Jha [12]. The result of 
present research is contrary to studies done by Jha [12]. The carbon 
stock in terai region by tree component and soil organic carbon is 
found to be 104.47 t ha-1 and 33.66 tha-1 respectively DFRS [8].  
This study also shows nearly similar results in terms of soil organic 
carbon which is quite greateri. e36.17 tha-1in TOF-Agriculture 
and 39.22 tha-1in TOF-Urban with respect to result concluded by 
DFRS [8]. The main reason behind it can be it include the results of 
agricultural and urban land of whole terai where tree components 
(TOFs) are present, not the results of where tree components are 
not present. Similarly, in terms of tree component carbon stock 
was found to be lesser in comparison to result conducted by DFRS 
[8] as it includes the results of TOFs component only. The soil bulk 
density to be 1.38 gcm-3of Terai in the home garden with tree Kafle 
[12]. This study also found close to similar result i.e in TOF-Urban 
1.33 gcm-3 and in TOF-Agriculture 1.35 gcm-3. Chaudhari et al. [7] 
reported that with increasing soil depth the organic matter content 
of soil decreases, and which leads to decrease in porosity of soil 
and to the compaction of soil. This study results figures supports it. 
Similarly, asreported by Lal et al. [23], most of the soils contained 
between 0.3 and 11.5% Soil Organic Matter (SOM) in the surface 
20 cm of mineral soil. According to this study, Bulk density of the 
soil was negatively correlated with SOC (R1 = 0.11 & R2=0.01 in 
TOF-Agriculture & TOF-Urban respectively). Negative correlation 
between SOC and bulk density of soil was also reported by Ali et al. 
[3] and Ghimire et al. [16] respectively.

Shannon’s index and Simpson’s index in home garden with 
tree of Terai was found to be 1.247 and 0.0915 respectively Kafle 
[12]. This research shows, Shannon Weinner index and Simpson 
biodiversity index of TOF-Urban (H=1.91, D=0.83) is higher than 
that of TOF-Agriculture (H=1.44, D= 0.68). It was found that higher 
percentage of carbon and biomass is found in Mangifera indica 
(32.17%) & in Eucalyptus camaldulensis (24.39%) whereas lower 

carbon and biomass is found in Melia azadarch (0.03%) in Pipara 
VDC of Mahottari district of terai region within TOFs Jha [12]. This 
research shows that in the study area Eucalyptus camaldulensis 
have the highest and Mangifera indica have the second highest 
major two species having higher distribution of carbon and 
biomass in the study area where as Azadirachta indica having the 
lower carbon and biomass respectively in the study area.

Conclusions
Major species of the study area was Eucalyptus camaldulensis, 

Dalbergia sissoo, Tectona grandis, Mangifera indica which were 
found as TOFs. The higher distribution of above ground carbon 
was found in Eucalyptus camaldulensis, lowest in Azadirachta 
indica.  According to land use, TOF- Agriculture and TOF-Urban 
have occupied 89.37 ha and 198.83ha respectively in the study 
area. Higher distribution of average above ground carbon stock was 
found in Eucalyptus camaldulensis in TOF-Agriculture where as in 
TOF-Urban it was found in Mangifera indica. Furthermore, the total 
average carbon stock distribution was higher in TOF-Urban (84.31 
tha-1) than in TOF-Agriculture (70.21 t ha-1.). TOF-Urban has higher 
average below ground carbon stock than that in TOF-Agriculture. 
Similarly, A decreasing trend in soil organic carbon was seen for 
both the land uses with increase in soil depths, which ranged from 
14.7±6.08 t ha -1 to 9.40±2.71t ha-1 for TOF-Agriculture whereas 
for TOF-Urban it ranges from 19.45±5.87 to 8.13±5.41t ha-1. On 
contrary, an increasing trend was observed in bulk density for 
both the land uses with increase in soil depths. The total SOC stock 
within TOF present in urban and agriculture followed the order as 
Urban>Agriculture with the total SOC stock of each land use being 
39.22t ha-1and 36.17 t ha-1respectively. Similarly, the result of one-
way ANOVA test (P=0.05) shows that means stocks of soil organic 
carbon do differ significantly by soil depths 0-10, 10-20 and 20-
30 cm respectively in TOF-Urban at 95% confidence interval with 
P-value 0.0386(< 0.05). Form TUKEY HSD Multiple Test, since 
P-adj. value of pair’s 3rd-1st   of layers is less than 0.05, so there 
is significant difference in this pair among three pair in their mean 
stocks of soil organic carbon at soil depths 0-10cm, 10-20cm, and 
20-30 cm respectively in TOF-Agriculture. The study concluded 
that there is a linear relationship between SOC stock and organic 
carbon percentage for both types of land use with TOF, but no linear 
relationship was found between bulk density and total SOC content. 
Shannon Weinner index and Simpson biodiversity index of TOF-
Urban was higher than that of TOF-Agriculture i.e., biodiversity and 
abundance within tree species of TOFs species in TOF-Urban was 
seen higher than TOF-Agriculture. From this study, total average 
carbon stock and biodiversity was deeming to be more in urban 
land than that of agriculture land so proper agro-forestry scheme 
should be promoted in study area to improve those in agricultural 
land too.
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