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Abstract: This research work was conducted to evaluate the soil fertility status of five soil series: Noadda-1, Noadda-2, Kalma, Amnura
and Pritimpasa. A remarkable variation was observed among soil series in respect of soil physical and chemical properties. The textural
classes of most of the soil series was silt loam. The particle density ranged from 2.03 to 2.24 g cm -3. The highest value of particle density
was found in Amnura soil series and the lowest value was found in Noadda-2 and Pritimpasa soil series due to very low organic matter
content. The soils were acidic in reaction (pH ranged from 5.08 to 5.77). The organic matter content ranged from 1.20 to 1.75%. Soils of
all series were found to be deficient in total N with a range of 0.08 to 0.10%. The available phosphorus, potassium, sulphur content of
soils ranged from 3.18 to 16.80ppm, 0.13 to 0.27 meq/100g soil and 2.90 to 15.90 ppm, respectively. The nutrients present in the soils
were low to medium level.
Keywords: Soil series, Soil physical and chemical properties, Soil fertility.

Introduction
Bangladesh  is  mainly  an  agro-based  country.  Economic
development  of  the  country  is  mainly  depends  on
agricultural development. The population of the country is
increasing rapidly over past few decades. For meeting the
increased food demand for the increasing population either
we have to increase the land under cultivation or increase
the crop yield per unit area. As the increase in land area
under  cultivation  is  not  possible,  crop  yield  is  to  be
increased  per  unit  area  through  proper  crop  and  soil
management (Ahmed, 2003). Soil properties (physical and
chemical)  of a particular area determined the extent and
gravity of its  biological  activity and fertility, and hence,
proper management is needed for better crop production.
Soil is a heterogeneous body and varies in characteristics.
Different soils have different requirements for fertilizers,
liming, irrigations and tillage practices, depending on the
physical  and  chemical  characteristics.  Evaluation  of
physical and chemical characteristics of soil is helpful for
economic use of fertilizer and irrigation water supply, and
thereby,  it  can  be  used  to  maximize  crop  production
(Scotter  et  al.,  1979).  Now-a-days,  the  farmers  of  the
country are  desperately trying  to  increase  crop yield  by
applying more and more inorganic fertilizers,  pesticides.
The  application  of  excessive  amount  of  a  particular
fertilizer may hinder the availability of other nutrients. Our
farmers do not know about the inherent nutrient status of

the  soil  and  they  use  fertilizers  blindly  and
uneconomically. In order to minimize these problems, it is
very pertinent to evaluate the fertility status of our soils at
the farmer’s level (Bhuiya et al., 1974; Ahsan and Karim,
1988). In the past, research on soil physical and chemical
properties  of  Bangladesh  has  received  little  attention.
Recently  different  research  organizations  namely  SRDI,
BINA, BAR1, BRRI and different universities have taken
extensive programmes to study, in detail, the physical and
chemical  properties  of  many  soil  series  for  better
agricultural planning. In view of the above discussion the
present  study was  undertaken  to  study the physical  and
chemical properties of selected soil series of Bangladesh
and to obtain information related to the nutrient status of
those soils.

Materials and Methods
A laboratory study was carried out in the Department of
Soil  Science,  Bangladesh  Agricultural  University,
Mymensingh  in  order  to  examine  the  fertility  status  of
different kinds of soils collected from five soil series of
Bangladesh. 
Selection of soil series: The soil series were identified in
most of the cases with the help of expert personnel from
Soil Resource Development Institute (SRDI). Name of the
soil  series  along with locations,  land type  and  cropping
pattern have presented in Table 1.

Table 1. Morphological description of different soil series

Sl.
No.

Soil series General soil 
type

USDA 
Taxonomy*

Location Land type Cropping pattern

01 Noadda-1 Terrace Soil Ultic Ustochrept Upazila: Bhaluka, Dist.: Mymensingh High land F-F-Rice

02 Noadda-2 Terrace Soil Ultic Ustochrept
BADC farm, Upazila: Modhupur, 
Dist.: Tangail

High land Rice-F-Rice

03 Kalma Terrace Soil Aeric Albaquept
BADC farm, Upazila: Modhupur, 
Dist.: Tangail

Medium 
high land

Rice-F-Rice

04 Amnura Terrace Soil Aeric Albaquept
Village: Koichor, Upazila: Bogra sadar,
Dist.: Bogra

Medium 
high land

Potato/Mustard-
Rice-Rice

05 Pritompasa
Piedmont 
plain Soil

Typic 
Haplaquept

Village: Koroitola, Upazila: Haluaghat
Dist.: Mymensingh

Medium 
high land

F-F-Rice

*After Zijevelt, 1980

Collection and preparation soil samples:  A number of
five composite soil samples were collected from farmer’s
fields  of  five  different  soil  series  emphasizing  the  rice
based cropping pattern from different areas of Bangladesh
covering various combinations of soil (e.g. Piedmont plain
soil, terrace soil etc.) and land type. At first fifteen (0-l5

cm depth) soil samples were collected from each location
by means  of  an  auger.  The collected  soil  samples  were
carried  to  the  laboratory;  air  dried  and  ground  to  pass
through 2-mm sieve. Composite samples were prepared by
mixing the sieved 15 samples.
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Analyses  of  different  properties  of  soil:  The  soil
properties  were  studied  are:  (A)  Physical  properties:  (i)
Soil texture, (ii) Particle density; (B) Chemical properties:
(i)  Soil  pH, (ii)  Organic  matter, (iii)  Total  nitrogen,  (iv)
Available  phosphorus,  (v)  Exchangeable  potassium  and
(vi) Available sulphur. 
Soil texture: Determination of soil texture was carried out
by  hydrometer  method  as  outlined  by  Bouyoucos
(1927).The  percentage  of  sand,  silt  and  clay  were
calculated  by  the  formula:  1.  %  (Silt  +  Clay)  =
[{(Corrected hydrometer reading after 40 seconds)  (Dry
weight  of  soil)}  9 100];  2.  %  Clay  =  [{(Corrected
hedrometer reading after 2 hours)  (Dry weight of soil)}
 100] ; 3. % Sand = {100 - % (Silt + Clay)}; 4. % Silt =
{% (Silt + Clay) - % Clay}. The textural classes of soil
were  then  determined  by  plotting  the  results  on  a
triangular diagram designed by Marshall (1947) following
USDA system.
Particle  density:  Particle  density  was  determined  by
volumetric  flask  method  (Black,  1965).  The  particle
density  was  determined  by  using  the  formula:  Particle
density (Dp) = (Ws  Vs) g/cm3; Where, Ws= Weight of
the soil in “g", VS = Volume of soil solid in "cm3”.
Soil pH: Soil pH was determined by glass electrode pH
meter as described by Jackson (1988). The soil and water
ratio was 1:2.5.
Organic matter:  Organic carbon of the soil samples was
determined  by  wet  oxidation  method  as  outlined  by
Nelson et. al. (1982) and the organic matter was calculated
by  multiplying  percent  organic  carbon  with  the
conventional Van Bemmelen factor of 1.73.
Total nitrogen: Total N content in soil was determined by
micro-kjeldahl digestion method. Catalyst mixture (K2SO4:
Cu SO4.  5H2O:  Se  =10:1:0.l)  and  30% H2O2  and  conc.
H2SO4 were used for digesting soil sample. Estimation of
N in the digest was done by distillation with 40% NaOH

followed  by  titration  of  the  distillate  trapped  in  H3BO3

with 0.01 N H2SO4 (Bremner and Mulvaney, 1982).
Available  phosphorus:  Available  phosphorus  was
extracted from the soil by using 0.5 M NaHCO3 solution at
a  pH 8.5  (Olsen  et.  al., 1954).  The  phosphorus  in  the
extract  was  then  determined  by  developing  blue  colour
using SnCl2 and then measured colorimetrically with the
help of spectrophotometer at 660 nm wave lengths. 
Exchangeable potassium:  Exchangeable  potassium was
determined  by  ammonium  acetate  extraction  method
(Peterson,  2002).Soil  samples  were  extracted  by  1N
NH4OAc solution. The concentration of potassium in the
extract was determined with the help of flame photometer
and  standard  curve  prepared  from  standard  solution  of
potassium of different concentration.
Available sulphur:  Available sulphur was determined by
calcium chloride (0.15%) extraction method (Williams and
Steinbergs,  1959).The  concentration  of  sulphur in  the
extract was determined by forming turbid using acid seed
solution and barium chloride solution and then measured
with the help of spectrophotometer at 420 nm wave length.

Results and Discussion
Results obtained on physical  and chemical  properties  of
soil samples collected from five soil series of Bangladesh
have been presented and discussed below.
Fertility  status  of  soils  from  Noadda-1,  Noadda-2,
Kalma, Pritompasha and Amnura series:  The physical
properties  and  chemical  properties  of  the  selected  soil
series presented in Table 2 and Table 3,  respectively. In
general,  the  soils  of  Noadda-1,  Noadda-2,  Kalma,
Pritompasha  and  Amnura  series  contained  the  highest
amount  of  silt  followed  by  sand and  clay  with  textural
class varying from loam to silt loam. Particle density of
soil  samples  were  found in a  narrow range varied from
2.03 to 2.24gcm-3, where the highest value was found in
Amnura  series  and  the  lowest  in  Noadda-2  and
Pritompasha series.

Table 2. Physical properties of Noadda-1, Noadda-2, Kalma, Amnura and Pritompasa soil series

Series
Particle size distribution

Textural class
Particle

density (gcm-3)Sand (%) Silt (%) Clay (%)
Noadda-1 31.8 50.0 18.2 Loam 2.16
Noadda-2 27.4 59.0 13.6 Silt loam 2.03
Kalma 26.8 60.0 13.2 Silt loam 2.04
Amnura 20.4 72.0 7.6 Silt loam 2.24
Pritompasa 21.8 64.0 14.2 Silt loam 2.03

Table 3. Chemical properties of Noadda-1, Noadda-2, Kalma, Amnura and Pritompasa soil series

Series Soil pH
Organic

matter (%)
Total nitrogen

(%)
Available

phosphorus (ppm)
Available potassium

(meq/100g soil)
Available

sulphur(ppm)
Noadda-1 5.09 1.67 0.09 5.76 0.16 7.7
Noadda-2 5.41 1.29 0.08 4.18 0.13 7.3
Kalma 5.77 1.75 0.10 8.80 0.21 8.0
Amnura 5.44 1.20 0.08 3.18 0.27 5.5
Pritompasa 5.08 1.24 0.08 3.50 0.16 6.9

All the soils were found strongly acidic in reaction with
pH values  ranging  from 5.08 to  5.77,  where  the  pH of
Kalma showed the highest value and Pritompasa showed

the  lowest  value.  According  to  BARC  (2005),  organic
matter  in the soil  samples  was low varied  from 1.20 to
1.75%,  where  Amnura  showed  the  highest  value  and
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Kalma showed the lowest  value.  The total  N content of
these soils was ranged from 0.08 to 0.10% which may be
ranked  as  very low to  low (BARC,  2005).  The  highest
value of total N was found in Kalma series. 
The concentration of available P was found from 3.18 to
8.80  ppm  which  may  be  ranked  as  very  low  to  low
(BARC, 2005). The low pH and organic matter content in
these soils are seems to be the main reasons for these low
available  P content.  The exchangeable  K content  varied
from 0.13 to 0.27 meq/100g soil which may be ranked as
low to medium (BARC, 2005). The available S content of
Noadda-1  soil  was  7.7  ppm,  Noadda-2  was  7.3  ppm,
Kalma was 8.0 ppm, Amnura was 5.5 ppm and pritompasa
was 6.9 ppm. The available S content of the soils was very
low to low (BARC, 2005).
From the evaluation of the results, the fertility Status of
the  collected  soils  was  very  low  to  low.  Hence,  the
application of organic and inorganic fertilizers is needed to
get expected yields and maintain good soil health.
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