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The Ganges floodplain comprises the vast stretches of the fabulously fertile active
floodplain of the Ganges river and the adjoining meander floodplain and its soils are the
major agricultural soils of Bangladesh that work as their lifeline. This physiographic unit
is almost triangular in shape and bounded by the Ganges tidal floodplain on the south.
On its southern end it traps the Gopalganj-Khulna Beels®. The Gangetic alluvium
generally is calcareous and rich in weatherable minerals but the clay minerals include
expanding lattice 2 : 1 Montmorillonite which gives the soils extreme shrink - swell
properties. It is the largest physiographic unit in Bangladesh with variety of nature( 2.

The present study was undertaken in examining the soil properties regarding their
morphological, physical, chemical characteristics as well as their use potentials.

A total of 22 soil samples were collected on natural horizon basis from four soil
profiles for laboratory analyses representing the study sites. The soils were
morphologically described in the field following the method of Soil Survey Manual®.
The soil samples were processed and analyzed in the laboratory. The particle size
analysis of soils was carried out by combination of sieving and hydrometer methods as
described by Day®. Textural classes were determined by Marshell’s triangular coordinate
curve as devised by USDA®). Hygroscopic moisture content of soils was determined by
drying the air-dried soils in an oven at 105 - 110°C©®. The pH (H:20) of soils was
determined at a soil water ratio of 1 : 25 using a glass electrode pH meter. The organic
carbon content of soils was determined volumetrically by wet oxidation method as
described by Jackson®. Organic matter content was calculated by the Van Bemmelen
factor 1.724. The total nitrogen in soils was determined by Kjeldahl’s method as
described by Jackson®.

All the soils were poor to very poor in drainage conditions and remained flooded
during the monsoon season and also some part of the dry season. The grey color of the
soils is related to the gradual removal of a portion of iron from the soil profile by
leaching. The formation of various colored mottles is generally associated with seasonal
fluctuation of ground water table ®).
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Due to alternate wetting and drying conditions abundant quantities of mottles have
been formed in all the four soil profiles of the area. The colors of mottles were a
combination of yellowish brown to dark brown. The consistence of the surface soils of all
the studied profiles was found to be slightly sticky to sticky and slightly plastic to
plastic when wet except Ghior series, where it was sticky and plastic when wet. In moist
condition, the consistence of top soils is very firm in Arial, while in Amjhupi and Garuri
series it is firm. The structure of the soils was massive in all the surface horizons of the
soils. Structure was not developed in the surface as this layer had been ploughed for
many years. Continuous thick grey to very dark grey cutans along vertical and
horizontal ped faces and pores were observed in Arial series, while in Amjhupi
series it was broken to moderately thick olive grey cutans along ped and pores. In
Garuri and Ghior series coatings were continuous moderately thick dark grey along
vertical and horizontal ped faces and pores. The coatings along ped faces were formed by
the mechanical down washing of material from the soil surface through the cracks when
the soils were flooded and ploughed. Mineral layers were stained blue-grey because of
chemical reduction of Iron®. Many fines to common very fine tubular pores were found
in Arial series. Very fine to fine tubular pores were observed in Amjhupi series. In
Garuri and Ghior series, many very fine and fine tubular pores were observed. Quantity
and distribution of roots in the soil profile depended on the vegetation or crop type
and the cultural practices of the soils.

The physical parameters of soils are important criteria in the land use and in land
management as well. The soil texture ranged from silty clay to silt loam in the Amjhupi
series, silty clay to clay in both the Garuri series and Ghior series, whereas it was clay in
the Arial soil series (Table 1). Silty clay and clay texture of the studied soils indicated that
these are highly suitable for agriculture especially for rice cultivation under waterlogged
condition. The variation in clay, silt and sand content in most profiles suggests that
texture is mainly due to sedimentary variations rather than a result of soil forming
processes. Silty loam to silty clay and clays are the predominant texture of the studied
soil area. The mean sand, silt and clay contents in the studied soils were 5, 35 and 60
percent, respectively. The sand content was much lower in these soils (average 5%). This
is the common feature in the Ganges floodplain soils of Bangladesh (9. Clay is by far the
dominant size fraction in the studied soils and therefore, plays a significant role in
moulding the physical properties of those soils. Silt is the dominant size fraction in the
Amjhupi soil series. The clay content in the studied soil series were more or less higher
in the surface and sub surface horizons and then decreased irregularly except Garuri
where it increased with depth. The hygroscopic moisture content in the soils ranged from
8 to 3 per cent (Table 1). The mean value of hygroscopic moisture in the soils was 4.77 per
cent. Higher moisture percentages were recorded in Ghior (6.1 to 8.0) series which
contained higher percentage of clay. The Garuri series also contained higher moisture
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(5.1 to 6.2%) while Arial and Amjhupi series contained low soil moisture. Such a

variation in moisture contents in these two soils may possibly be due to the variation in

their clay and organic matter contents.

Table 1. Physical characteristics of the soils.

Seri . Depth  Particle size distribution (%) Textural Hygroscopic
eries Horizon - .
(cm) Sand Silt Clay class moisture (%)
Apg 0-20 3 27 70 Clay 3.7
B2 20-60 4 23 73 Clay 3.3
Arial B3 60-100 2 31 67 Clay 3.2
Ic 100+ 8 27 65 Clay 3.6
Mean 4 27 69 3.45
Apl 0-10 3 46 51 Silty clay 3.4
Ap2 10-15 8 40 52 Silty clay 3.1
Amjhupi  Btl 15-29 4 59 37 Silty clay loam 3.3
Bt2 29-48 6 59 35 Silty clay loam 3
C1 57-82 25 53 22 Silt loam 3.2
Mean 9 51 39 3.2
Apl 0-11 1 43 56 Silty clay 5.2
Ap2 11-17 1 33 67 Clay 6.2
Btl 17-30 2 43 55 Silty clay 5.1
Garuri Bt2 30-54 3 45 52 Silty clay 5.7
Bt3 54-90 4 40 56 Silty clay 5.2
C1 90+ 3 31 66 Clay 6.1
Mean 2 39 59 5.58
Apl 0-12 5 22 73 Clay 7.1
Ap2 12-18 1 24 75 Clay 7.5
Btl 18-35 1 21 78 Clay 8
Ghior B2 35-61 3 26 71 Clay 6.5
Bt3 61-82 3 22 75 Clay 6.3
Bt4 82-103 2 27 71 Clay 6.4
C1 103+ 3 46 51 Silty clay 6.1
Mean 3 27 71 6.84
Grand mean 5 35 60 4.77

The percentage of organic matter ranged from 0.18 to 2.41% with a mean value of

1.18% (Table 2). The Arial soil contained relatively higher amount of organic matter

throughout the profile (2.01 to 2.19%). All the soil profiles contained higher amount of

organic matter in the surface than in the subsoil with the exception of Arial soil series
(Table 2) because in the C horizon, some buried layers formed there. The total nitrogen
contents in the Ganges Floodplain soils from Bangladesh ranged from 0.02 to 0.16 per cent

with a mean of 0.08 (Table 2). The highest mean value of nitrogen content among the

profiles was found in the Arial soil whereas the lowest amount was found in both
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Amjhupi and Garuri soil. The C/N ratio in the studied soils ranged from 6 to 12 with a
mean ratio of 10 (Table 2). This indicates that the organic matter fraction was well oxidized
even if these soils remain flooded for 3 to 4 months or more every year; in other words, the
microbial activity in these soils appear to be quite vigorous.

Table 2. Chemical characteristics of the soils.

Soil Horizon Depth Organic Organic  Total N  C/N pH
series (cm) carbon (%)  matter (%) (%) ratio (H20)

Apg 0-20 1.33 2.24 0.16 9 6.8

B2 20-60 1.21 2.12 0.13 11 6.5

Arial B3 60-100 1.12 1.91 0.16 8 6.8

Inc 100+ 1.26 2.19 0.14 10 6.9

Mean 1.23 211 0.15 10 6.75

Apl 0-10 0.86 1.48 0.09 10 7.5

Ap2 10.0-15 0.52 0.89 0.05 10 7.1

Amjhupi Btl 15-29 0.46 0.79 0.04 12 7.2

Bt2 29-48 0.32 0.55 0.03 11 7.8

C1 57-82 0.24 0.41 0.02 12 7.8

Mean 0.48 0.83 0.05 11 7.48

Apl 0-11 0.91 1.57 0.08 11 6.8

Ap2 11.0-17 0.76 1.30 0.06 12 6.3

Btl 17-30 0.52 0.90 0.05 10 7.8

Garuri Bt2 30-54 0.43 0.75 0.05 9 7.8

Bt3 54-90 0.25 0.43 0.04 6 8.1

C1 90+ 0.15 0.25 0.02 6 7.4

Mean 0.50 0.87 0.05 9 7.37

Apl 0-12 1.40 241 0.16 10 6.7

Ap2 12.0-18 0.79 1.36 0.08 10 6.7

Btl 18-35 0.48 0.82 0.05 10 7.2

Ghior B2 35-61 0.42 0.72 0.04 11 7.8

Bt3 61-82 0.32 0.55 0.04 8 7.4

Bt4 82-103 0.31 0.55 0.03 10 7.8

C1 103+ 0.11 0.18 0.02 6 7.4

Mean 0.55 0.94 0.06 9 7.29

Grand mean 0.69 1.18 0.08 10 722

The morphological, physical, chemical and physico-chemical properties of these soils
clearly indicate that the soils are of alluvial origin. All the soils under investigation
appear to be incompletely developed which means that these are still immature. The soils
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are presently used for rice cultivation during the dry season by irrigation with ground
water. These soils therefore remain in waterlogged condition for most of the time of the
year. The properties of the top soil are often altered by mechanical manipulation during
cultivation when wet. As a result, structure formation in the surface soil has been
disturbed constantly.
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