
Major nutrient elements in roadside soils and grasses: a case study in Dhaka city

Nahida Sultana, H. M. Zakir and M. Niger Sultana 
Department of Agricultural Chemistry, Faculty of Agriculture, Bangladesh Agricultural University, Mymensingh-2202,

Bangladesh. Phone: 880-91-65177/2571; Fax: 880-91-61510; Email: zakirhm.ac.bau@gmail.com

Abstract: The research work was conducted to determine the concentration of major nutrient elements in roadside soils and grasses of
Dhaka metropolitan city. Thirty four soil and 11 grass samples were collected from 20 different locations of the city. The concentrations
of P, K, S, Ca, Mg and Na in roadside soil and common grass (Ageratum conyzodes) samples were determined by standard methods. The
pH of all soil samples were slightly acidic to neutral. The variation of EC of the roadside soils of study area was markedly varied due to
the effect of place, slope, soil condition, drainage and others. The amount of organic carbon among the sampling locations ranged from
0.45 to 3.94 with a mean value of 0.47. The average concentration of exchangeable K, Ca, Mg, Na, available P and S in soil samples
were 109.75, 2110.6, 179.35, 110.5, 1515.8 and 126.92 µg g-1, respectively. On the other hand, the mean concentrations of total P, K, S,
Ca, Mg and Na in grass samples were 12.22, 3.37, 0.69, 1876.4, 1586.5 and 0.19 µg g -1, respectively. The ratio between exchangeable Ca
and Mg in soils was almost 12:1, which may not suitable for normal growth and development of roadside vegetation.   
Keywords: Nutrient elements, soil, vegetation, Dhaka city.

Introduction
Roadside vegetation, whether native or exotic, can make a
major  contribution  to  landscape  character,  pollution
control,  conservation  and  aesthetic  beauty  of  roadside
environment and their proper management is necessary for
the achievement of sustainable road systems (Dolan et al.,
2006).  Roads  have  varied  ecological  impacts  on  the
adjacent  plant  and soil  environment due to physical  and
chemical  disturbances  resulting  from  roadway
construction, roadside maintenance, and vehicle emissions
(Forman, 2000; Lee  et al., 2012 and Neher  et al., 2013).
Roadway  construction  is  a  major  disturbance  that  has
direct and indirect impacts on plant communities and soil
properties.  In  addition to the initial  physical  disturbance
from the  construction  of  the  road,  vehicular  traffic  and
regular  maintenance  of  the road  has  direct  influence  on
roadside vegetation and soil properties. Mobilized dust in
wind currents can travel for hundreds of meters, settle on
plants, and interfere with photosynthesis and transpiration
(Auerbach et al., 1997).
Roads  play  a  major  role  in  stimulating  social  and
economic  progress.  The  contribution  of  cars  and  road
transports to the global emission of atmospheric pollutants
is  regularly  increasing  (Viard  et  al., 2004).  The  road
transports also induce the contamination of nearer soils by
a pollutant transfer via the atmospheric fallouts (Viard  et
al., 2004 and Nabuloa et al., 2006) or road runoff (Mitsch
and  Gosselink,  1993  and  Nabuloa  et  al., 2006).
Remarkable  metal  contamination,  especially  lead
pollution, has been caused by automobile emissions in the
roadside ecosystems (Garcia and Millan, 1998; Storch  et
al., 2003; Sezgin  et al., 2003 and Nabuloa  et al., 2006).
Nabuloa  et  al. (2006)  reported  leaves  of  roadside  crops
can  accumulate  trace  metals  at  high  concentrations,
causing a serious health risk to consumers. 
Dhaka  City,  with  a  population  of  over  12  million,  is
among the top ten mega cities of Asia. With the prediction
of a faster urbanization, the city will have to accommodate
future influx of population. Flaws in transportation system
of  Dhaka  City  are  now  pronounced  as  severe  traffic
congestion  and  resulting  environmental  pollution.
According to Alam  et  al.  (2000) the minimum emission
rates of SOx, NOx, and CO in major roadway intersections
of  Dhaka  City  are  800,  500  and  33,200  µg  m-3,
respectively in comparism with corresponding Bangladesh

standard of 100, 100 and 5000 µg m-3, respectively. The
Air Quality Index (AQI) at many points of the city road
network is found to be above 200, which is much higher
than  the  acceptable  limit  of  50  for  fairly  clean  air.
Roadside vegetation can play a vital role to minimize air
pollution as  well  as  to  conserve  the aesthetic  beauty of
roadside environment.  However,  for  their  proper growth
and development,  soil quality in terms of major nutrient
elements is very important. There is no systemic research
report about the major nutrients content in roadside soils
and  grasses  of  Dhaka  city.  Therefore,  this  study  was
conducted  to  investigate  the  present  status  of  major
nutirent elements in roadside soils and grasses of Dhaka
city, Bangladesh.    

Materials and Methods
Site selection and sampling: Soil and Grass samples were
collected  from 20 selected  areas  of  Dhaka Metropolitan
City. Details about the locations are presented in Table 1.
Thirty four (34) soil samples were collected at the depth of
0-20 cm from the twenty selected regions for laboratory
analysis. Each sample was kept in labeled polythene bag.
Then  the  collected  soil  samples  were  carried  to  the
laboratory for physical and chemical analyses.
Eleven  grass  samples  [common  name:  Fulkhori
(Ageratum  conyzodes)  of  Compositae  family]  were
collected at 1.0 to 15.0m distance from the roadside of the
eleven  selected  regions  of  Dhaka  city  for  laboratory
analysis  (Table  1).  Each  sample  was  kept  in  labeled
polythene  bag.  Then  the  collected  grass  samples  were
carried  to  the  laboratory  for  chemical  analyses  with
specific marking and tagging.
Preparation  and  analysis  of  soil  samples:  The  soil
sample  was  placed  in  a  thin  layer  on  a  clean  piece  of
brown paper on a shelf in the room and left until it was air
dried.  Visible  roots  and  plant  fragments  were  removed
from the soil sample and discarded. Then the samples were
ground and subsequently sieved by using a 2 mm stainless
steel sieve. After that each sample was kept in a separate
clean polythene bag with appropriate marking for physical
and  chemical  analysis.  Soil  chemical  properties  and
concentration of major nutrient  elements (Ca, Mg, P, K,
Na and S) were determined by following the procedure out
lined  by  Ghosh  et  al.  (1983);  Page  et  al.  (1989)  and
Tandon (1995).  
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Preparation and analysis of grass samples:  At first the
collected  roadside  grass  samples  were  washed  and  sun
dried. After then the samples were dried in an electric oven
at 600C temperature for about 48 hours and then ground

the samples by grinding mill. Then the powdered samples
were  preserved  in  polythene  bags  with  appropriate
marking for further chemical analyses.

Table 1. Details about soil and grass samples collected from different locations of Dhaka city, Bangladesh

Locations Sample ID Type of sample Distance from road (m) Dry weight of plant sample (g)
South Jatrabari 1a Soil 1

1b Soil 3
Saydabad 2a Soil 1
Matijhil 3a Soil and Grass 1 9.43
Khilgaon 4a Soil 1

4b Soil 10
Shahbag 5a Soil 1

5b Soil 15
Azimpur 6a Soil and Grass 1 4.72
Sonargaon hotel 7a Soil and Grass 3 6.30

7b Soil 20
Kalabagan 8a Soil and Grass 2 5.58

8b Soil 20
Mogbazar 9a Soil 1

9b Soil 8
Satrastarmor 10a Soil 1
Bijoy saroni 11a Soil 1

11b Soil and Grass 8 3.15
Mohakhali 12a Soil 1
Agargaon 13a Soil and Grass 1 4.31

13b Soil 15
Mirpur-10 14a Soil 1

14b Soil and Grass 15 3.60
Gulshan-1 15a Soil and Grass 2 5.56

15b Soil 15
Soinik club 16a Soil 1

16b Soil and Grass 5 6.55
Banani 17a Soil and Grass 1 11.09

17b Soil 20
Airport 18a Soil 1

18b Soil and Grass 8 5.22
Azampur 19a Soil 2
abdullahpur 20a Soil 1

20b Soil 5

Roadside  grass  sample  extract  was  prepared  by  wet
oxidation  method  using  di-acid  mixture  (Singh  et  al.,
1999). In this method, exactly 1 g of finely ground grass
samples were taken into a 250 mL conical flask and 10 mL
of di-acid mixture (conc. HNO3: HClO4  = 2:1) was added
to it. Then the flask was placed on an electric hot plate for
heating at 180-200ºC temperature until the solid particles
disappeared and white fumes were evolved from the flask.
Then,  it  was  cooled  at  room temperature,  washed  with
distilled water and filtered into 100 mL volumetric flasks
through filter paper (Whatman No. 1). Finally, the volume
was  made  up  to  the  mark  with  distilled  water.  The
chemical  analyses  for major nutrient elements of extract
were accomplished following the procedures as out lined
by Singh et al. (1999) in the laboratory of the Department
of  Agricultural  Chemistry,  Bangladesh  Agricultural
University, Mymensingh.

Results and Discussion
Physicochemical  properties  of  roadside  soils:  The
results  obtained  on pH of  soils  collected  from different
locations  of  Dhaka  city  are  presented  in  Table  2.  The
results indicated that all soil samples were slightly acidic

to neutral (pH range was 6.47 - 7.04 with an average value
of 6.85) at both close to road and a distance from the road.
The variation in soil pH in different soils is may be due to
degree of decalcification and losses of carbonate minerals
for the topsoil to the subsoil (Brammer, 1996). The soil EC
values ranged from 16 to 327 µScm-1 among the sampling
locations of the study area. The variation of EC of the soil
samples might  be due to the  effect  of  place,  slope,  soil
condition,  drainage  and  others.  The  amount  of  organic
carbon among the sampling locations ranged from 0.45 to
3.94 with a mean value of 0.47 (Table 2). This result is
consistence with the findings reported by Jim (1998). The
highest organic carbon content was found in roadside soils
of Shahbag area which was very close to garbage dumping
site. The deposition and decomposition of huge quantities
of solid wastes and sewage sludge may be responsible for
the  organic  carbon  enrichment  in  this  soil.  The  lowest
organic carbon content was found in the roadside soils of
South Jatrabari area. The variations of organic carbon in
soils  is  mainly due  to  temperature,  rainfall,  topography,
soil textural class, soil pH and soil profile. 
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Major  nutrients  status  in  roadside  soils:  There  were
wide  variations  in  available  P content  of  soils  collected
from different locations of Dhaka city. Available P content
in soils ranged from 24 to 6981.8 µg g-1 with a mean value
of 1515.8 µg g-1 (Table 2). Though Chamon et al. (2009)
retested  a  value  of  415 µg g-1 P in  the soil  of  Tejgaon
industrial area. The highest and lowest amount of P were
found in soils collected from near Sonargaon hotel (close

to  road)  and  South  Jatrabari  (at  a  distance  from  road),
respectively.  These  results  are  at  par  with  the  findings
reported by Hansen (2005), who stated that roadway and
urban  soils  are  expected  to  contribute  greater  total
phosphorus losses as P concentration increases in roadside
soils. The variations in available P content might be due to
roadside  deposition  and  decomposition  of  solid  wastes,
temperature, rainfall, topography and others. 

Table 2. Major nutrients concentration and other properties in roadside soils collected from twenty selected locations of
Dhaka city

Locations Sample ID pH EC (µS cm-1) OC (%)
Exchangeable/ available nutrient concentrations (µg g-1)

Ca Mg Na K P S
South 1a 6.58 61 0.67 1760 340 164.0 75.0 2000.0 165.3
Jatrabari b 6.93 132 0.45 1800 48 133.2 28.6 24.0 42.7
Saydabad 2a 6.68 171 1.49 3360 120 197.2 197.2 1345.5 125.8
Matijhil 3a 6.73 109 1.71 1360 190 49.3 125.0 1054.5 36.5
Khilgaon 4a 6.48 61 1.12 280 750 39.0 50.0 180.0 65.0

b 7.00 152 1.51 5040 312 184.0 173.2 4909.0 304.2
Shahbag 5a 6.76 45 3.58 1520 120 66.5 162.5 472.7 49.6

b 6.60 16 3.94 1280 168 37.4 30.4 36.4 11.2
Azimpur 6a 6.83 113 2.02 2560 96 75.0 76.8 909.0 150.4
Sonargaon 7a 6.86 55 1.49 1120 290 64.7 58.9 6981.8 84.2
hotel b 6.80 81 0.97 1560 72 51.0 76.8 254.5 67.7
Kalabagan 8a 6.84 95 1.42 1040 96 68.2 169.6 24.0 63.5

b 6.57 52 1.73 1320 72 63.0 82.1 109.1 68.8
Mogbazar 9a 6.86 164 1.89 2200 50 148.6 101.8 872.7 170.8

b 7.02 327 1.34 1280 48 184.0 57.1 1200.0 98.5
Satrastarmor 10a 6.99 186 1.43 1160 190 331.2 108.9 2945.5 133.5
Bijoy saroni 11a 6.88 102 1.51 2280 120 66.5 73.2 472.7 136.5

b 6.73 26 1.07 1320 144 56.2 50.0 254.5 109.2
Mohakhali 12a 6.97 196 0.65 1040 310 310.8 105.4 2000.0 172.7
Agargaon 13a 6.92 140 1.95 1880 340 73.3 223.9 654.5 47.7

b 6.72 62 2.32 1680 96 57.9 89.3 763.6 99.9
Mirpur-10 14a 6.93 143 1.85 2120 410 66.5 119.6 800.0 215.0

B 6.95 121 1.55 2040 96 83.6 57.1 872.7 135.4
Gulshan-1 15a 6.88 80 0.53 2720 220 80.1 42.9 872.7 43.5

b 6.95 107 0.76 7400 192 295.5 155.4 3090.9 68.1
Soinik club 16a 6.96 103 1.06 1760 120 80.1 132.1 2327.3 119.2

b 6.88 124 1.32 1600 48 68.2 197.2 5054.5 53.5
Banani 17a 7-00 153 2.06 1080 140 45.9 135.7 472.7 140.0

b 6.47 97 2.24 760 240 33.9 126.8 2509.1 477.6
Airport 18a 7.00 63 1.04 2000 220 80.1 139.3 400.0 298.1

b 6.84 112 0.67 2640 96 99.0 150.0 581.8 375.4
Azampur 19a 7.03 208 1.15 7200 60 165.7 202.6 400.0 88.1
abdullahpur 20a 7.04 166 0.76 1800 140 117.8 78.6 3345.5 48.8

b 7.04 166 0.76 1800 144 117.8 78.6 3345.5 48.8

Range
6.47-
7.04

16-327 0.45-3.94
280-
7400

48-
750

33.9-
331.2

28.6-
223.9

24.0-
6981.8

11.2-
477.6

Mean 6.85 117.32 0.47 2110.6 179.4 110.45 109.75 1515.79 126.92

The highest amount of exchangeable K (223.9 µg g-1) was
recorded in soil collected from Agargaon (close to road)
while the lowest concentration (28.6 µg g-1) was found at
South Jatrabari  (at  a  distance  from road) (Table 2).  The
mean value of exchangeable K contents was found 109.75
µg  g-1.  According  to  Chamon  et  al.  (2009)  the  soil
collected from Tejgaon industrial area contained 243 µg g-1

K.  Results  presented  in  Table  2  showed  that  the

concentration  of  available  S in  soils  varied  widely.  The
highest available S content (477.6 µg g-1) in soil was found
at  Banani  (at  a  distance  from  road)  and  the  lowest
available S (12.2 µg g-1)  was obtained at  Shahbag (at  a
distance  from road).  The mean values  of  available S in
soils  collected  from Dhaka city was 126.92 µg g-1.  The
variations  in  exchangeable  K  and  available  S  content
might  also  be  due  to  roadside  deposition  and
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decomposition  of  solid  wastes,  temperature,  rainfall,
topography and others.
The exchangeable Ca concentration of soils collected from
Dhaka metropolitan city has been presented in Table 2. It
is apparent from the table that Ca concentrations in both
close to road and a distance from the road samples varied
significantly. The range of Ca concentration was 280 to
7400 µg g-1 and the mean value was 2110.6 µg g-1. This
high  concentration  of  calcium in  soils  might  be  due  to
dissolution  of  calcareous  materials  in  the  cement  and
concrete  that  are  abundant  in  city  areas.  The  highest
concentration  of  Ca  was  recorded  in  the  soil  collected
from Gulshan-1 (at  a  distance from road).  On the other
hand, the lowest concentration of Ca was found in the soil
collected  from  Khilgaon  (close  to  road).  Except
construction  materials,  other  sources  of  calcium  in
roadside  soils  may  be  due  to  roadside  deposition  and
decomposition of solid wastes,  origin and nature of soil
parent  materials,  slope  position  and  water  movement
within the roadside soils.
The highest  amount of  exchangeable  Mg (750.0 µg g-1)
was  recorded  in  soil  collected  from Khilgaon  (close  to
road)  while  the  lowest  concentration  (48.0  µg  g-1)  was
found at South Jatrabari (at a distance from road), and the
mean  value  of  exchangeable  Mg  contents  was  found
179.35 µg g-1 (Table 2). It is also apparent from the table 2
that exchangeable Na concentrations in soils both close to
road  and  a  distance  from  the  road  samples  varied
significantly and the range was 33.9 to 331.2 µg g -1 with
the mean value of 110.5 µg g-1. The highest concentration
of Na was recorded in the soil collected from Satrastarmor
of Tejgaon (close to road). On the other hand, the lowest
concentration of Na was found in the soil collected from
Banani  (at  a  distance  from  road).  The  variations  in
exchangeable  Mg and Na content  might  also  be  due  to
roadside  deposition  and  decomposition  of  solid  wastes,
house  hold  garbage,  origin  and  nature  of  soil  parent
materials, temperature, rainfall, topography and others. 

Major  nutrients  status  in  roadside  grass:  Total  Ca
concentration  in  roadside  grasses  has  been  presented  in
Table  3.  It  is  apparent  from  the  table  that  Ca
concentrations in grass  samples varied significantly. The
range of Ca concentration in roadside grasses was 1280 to
2880  µg  g-1  and  the  mean  value  was  1876.4  µg  g-1.
Undoubtedly,  this  high  concentration  of  calcium  is
uptaken by the roadside grasses from the roadside soils,
which was also rich with Ca (the mean concentration was
2110.6  µg  g-1)  (Table  2).  High  concentration  of  Ca  in
roadside soils might  be due to dissolution of calcareous
materials in the cement and concrete that are abundant in
city areas.
There  was  a  significant  variation  on  total  Mg
concentration  in  roadside  grasses  (Table  3).  Total  Mg
concentration in roadside grasses ranged from 530 to 1069
µg g-1 with a mean value of 768.36 µg g-1.  The highest
concentration of Mg was found in roadside grass collected
from Mirpur-10. The roadside soils of the same area also
contained reasonably high concentration of Mg (410 µg g-

1) (Table 2).  This can be inferred from the study results
that high concentration of Mg is uptaken by the roadside
grasses from the roadside soils. Total Na concentrations in
grass samples varied within the range of 0.142 to 0.315 µg
g-1 (Table 3).  The mean concentration of Na in roadside
grasses  was 0.194 µg g-1,  which was comparatively low
although the  mean concentration  of  Na in  roadside  soil
samples  was  110.5  µg  g-1.  This  might  be  due  to  grass
species,  as we know all  plant  species  do not love same
elements  equally.  On  the  other  hand,  total  K
concentrations in grass samples varied with the range of
2.72 to 4.52 µg g-1  and the mean concentration in grasses
was 3.37 µg g-1. It can be inferred from the Tables 2 and 3
that  K content  in  grass  samples  was also comparatively
low although the mean concentration of K in roadside soil
samples was 109.75 µg g-1. 

Table 3. Total concentration of major nutrients in roadside grasses collected from eleven selected locations of Dhaka City

Locations Sample ID
Total concentration of major nutrients (µg g-1)

Ca Mg Na K P S
Matijhil 3a 1280 680 0.14 2.72 8.5 0.597
Azimpur 6a 1600 680 0.32 2.81 13.9 0.72
Sonargaon Hotel 7a 1840 1020 0.29 3.23 11.1 0.89
Kalabagan 8a 1520 530 0.17 3.51 7.15 0.62
Bijoy sarani 11b 2160 729 0.15 3.92 10.35 0.52
Agargaon 13a 1520 875 0.16 3.09 23.15 0.41
Mirpur-10 14b 2880 1069 0.23 4.52 19.45 1.04
Gulshan-1 15a 2000 729 0.16 2.86 16.45 0.44
Soinik club 16b 2000 680 0.23 4.34 8.3 0.84
Banani 17a 1920 630 0.16 2.95 8.55 0.88
Airport 18b 1920 830 0.14 3.14 7.55 0.63
Range 1280-2880 530-1069 0.14-0.32 2.72-4.52 7.15-23.15 0.41-1.04
Mean 1876.36 768.36 0.19 3.37 12.22 0.69

Total  P  concentration  in  roadside  grass  samples  varied
from  location  to  location.  The  range  of  total  P
concentration in roadside grass samples was 7.15 to 23.15
µg g-1  with a mean value of  12.2 µg g-1 (Table  3).  The
highest  p  content  was  found  in  grass  sample  collected
from  Agargaon.  It  can  be  inferred  from this  study that
although the mean P content in roadside soil samples was

comparatively  high  (1515.8  µg g-1)  (Table  2)  but  the  P
concentration  in grass  samples  was relatively low. Total
concentration  of  S  in  roadside  grasses  has  also  been
presented  in  Table  3.  Sulphur  concentrations  in  grass
samples varied within the range of 0.41 to 1.04 µg g-1. The
mean concentration of S in roadside grasses was 0.69 µg g-

1,  which  was  also  low  as  compare  to  the  mean
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concentration of S in roadside soils. These might be due to
uptake pattern and affinity to a particular element of grass
species. 
Correlation coefficient analysis:  Correlation  matrix  for
analyzed parameters of soils were calculated to see if some
of the parameters were interrelated with each other and the
results are presented in Table 4. Examination of the matrix
also provides  clues  about  the carrier  substances  and the
chemical association of nutrient elements in the study area.

The  Pearson  correlations  analysis  indicate  that  soil  pH
showed  significant  positive  correlation  with  EC,
exchangeable  Ca  and  Na  content,  while  significant
negative  correlation  with  organic  carbon  (r  =  -0.358).
Similarly,  EC  showed  highly  significant  positive
correlation (r = 0.56) with exchangeable Na content. The
content of soil Ca was positively correlated with Na and K
at 1% and 5% level of probability, respectively. 

Table 4. Pearson correlation coefficient matrix for major nutrient elements and other properties in roadside soils of Dhaka 
city

pH
EC

(µS cm-1)
OC
(%)

Ca
(µg g-1)

Mg
(µg g-1)

Na
(µg g-1)

K
(µg g-1)

P
(µg g-1)

EC 0.603**
OC -0.358* -0.278
Ca 0.351* 0.219 -0.206
Mg -0.303 -0.194 -0.067 -0.159
Na 0.401* 0.561** -0.371 0.428** -0.019
K 0.204 0.226 0.084 0.422* -0.068 0.045
P 0.248 0.140 -0.188 0.122 0.110 0.289 0.134
S -0.087 0.061 -0.049 0.043 0.123 0.045 0.208 0.095

*Significant at the 0.05 level, **Significant at the 0.01 level
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