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The study was conducted to observe the physical and chemical properties
of the soils of the Payra thermal power plant's surrounding areas. The
textural class of 55 collected soil samples was mostly Silt loam, with few
Silty clay loam soils. Soil pH ranges from 3.72 to 7.82, with more than 80
% being acidic and only 4% slightly alkaline. The 23 % of samples were
highly acidic (pH<4.5). The electrical conductivity ranged from 0.91 to
23.95 dS/m, with 47% of the samples having EC values greater than 8
dS/m; those sample sites were unsuitable for crop cultivation. There was a
significant difference between Olsen P and Bray P in soil, having 0.73 to
13.87 and 9.29 to 42.60 ppm, respectively. All the samples had very high
sulfur contents (34.3 to 601.4 ppm). Most soil samples (78%) contained

very high sodium content.

Introduction

Suspended particulate matter produced from
construction activities of the Payra thermal power
plant at KalaparaUpazila of Patuakhali district may
accumulate in the nearby areas and impact the
changing properties of agricultural lands. The duration
and extent of tidal water flooding may also greatly
influence the deposition of sediments and plant
nutrients in the coastal ecosystem (Haque et al.,
2023a). The tidal waterborne fine soil particles
contain a high quantity of nutrients in available form
(Haque et al., 2014). Little attention has been given to
characterizing the coastal soils for their suitability for
growing various crops (Jodder et al., 2016). The study
aimed to assess soil's physical and chemical properties
at the Payra thermal power plant's surrounding areas
and their impact on crop production.

Fifty-five soil samples were collected from farmers'
fields within a 1-5 km radius of the power plant.
Soils collected from 0 to 15 c¢cm soil depth from
15 to 20 March were dried, crushed, sieved using a
2-mm sieve, and then analyzed following standard
procedures.

Sand, silt, and clay percentages varied from 1.7 to
29.7, 62 to 86.5, and 5.8 to 23.8 with an average of
9.9, 76.6, and 13.5, respectively (Table 1). Textural
classes of the soils were Silt loam (69%), Silty clay
loam (27%), and Clay loam (4%). The silt and clay
fractions were dominant over sand fractions in all the
collected samples. The silt and clay-dominated
textures in the coastal ecosystem were also reported by
Kumar et al. (2018), Haque and Hoque (2023), Sume
etal. (2023), and Haque et al. (2023b; 2024a).

Table 1. Textural classes of the soils.

Soil particles Range of particles (%0) Textural classes Sample size % of the total 55
samples
Sand (%) 1.7-29.7 (9.9) Silt loam 38 69
Silt (%) 62 - 86.5 (76.6) Silty clay loam 15 27
Clay (%) 5.8- 23.8(13.5) Clay loam 2 4

V/alues in the narenthesis indicate the averane valie
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In reaction, most of the top soils were strongly acidic
to slightly alkaline (pH 3.72 to 7.82) (Table 2). More
than 80 % of the soil samples were acidic, 15%
neutral, and only 4 % were slightly alkaline in
reaction. Extreme acidity (pH <4.5) was found in 23
samples out of 55, indicating that the soil was
probably an actual acid-sulfate soil (Haque et al.,
2008; Haque et al., 2023c; 2024b). Electrical
conductivity (EC) varied from 0.91 to 23.95 dS/m
(Table 2). Most of the agronomical crops can tolerate
EC values up to 4 dS/m. Among the samples, 38%
had EC values lower than 4 dS/m, and those soils are
suitable for growing all crops. The salt-tolerant rice
varieties can tolerate EC values up to 8 dS/m; in the
present study, only 15% of samples were within this
range. The 47% of samples had EC values greater
than eight dS/m; those sample sites were unsuitable
for crop cultivation. Similar electric conductivity was
also described by Haque (2018).

Table 2. pH and EC data of soils at Pa.

Interpretation class Sample %o of total
size samples

Soil acidity (pH)

Very strongly acid (<4.5) 23 42

Strongly acid (4.5 - 5.5) 10 18

Slightly acid (5.6 - 6.5) 12 22

Neutral (6.6 - 7.3) 08 15

Slightly alkaline (7.4 - 8.4) 02 4

Strongly alkaline (8.5-9.0) - -

pH Range 3.72-7.82

pH Mean 5.29

Soil salinity class based

on EC (dS/m)

Nonsaline (0 - 2) 06 11

Slightly saline (2 - 4) 15 27

Moderately saline (4 - 8) 08 15

Saline (8 - 12) 15 27

Highly saline (>12) 11 20

EC Range 0.91-23.95

EC Mean 7.75

There was a big difference between Olsen P and
Bray P contents of the same soil sample. The Olsen
P varied from 0.73 to 13.87 ppm (Table 3). 96%
of samples were very low, and 4% of samples
were low in available P content, which indicates
that all the tested soils were deficient in P content.
However, the opposite result was recorded when
the soils were analyzed using the Bray method.
Based on the Bray method, none of the samples
were very low. Only 2% soils were low, 7%
samples were medium and 15% samples were
optimum in P content (Table 3). Interestingly, 76%
of samples were high and very high in P content.
However, phosphorus fixation due to low soil pH in
the dry season is also reported in the ecosystem
(Hoque et al., 2010).

Table 3. P contents (ppm) of soils.

Interpretation class Sample % of total
size samples

Olsen P

Very Low (<7.5) 53 96

Low (7.51 - 15.0) 02 4

Medium (15.1 - 22.5) - -

Optimum (22.51 - 30.0) - -

High (30.1 - 37.5) - -

Very high (> 37.5) - -

P range 0.73-13.87

P means 2.47

Bray P

Very Low (£5.25) - -

Low (5.25 - 10.5) 01 2

Medium (10.51 - 15.75) 04 7

Optimum (15.76 - 21.0) 08 15

High (21.1 - 26.25) 10 18

Very high (> 26.25) 32 58

Bray P range 9.29 - 59.97

Bray P mean 27.29
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Awvailable sulfur was observed to be very high in all
(100%) soil samples, and it ranged from 34.3 to 601.4
ppm (Table 4), which has a chance of being toxic
through the formation of acid sulfate soils (Hoque et al.,
2011). The exchangeable potassium content ranged
from 0.11 to 0.51 meq/100g soil (Table 4). Of 55 soil

Table 4. S, K, and Na contents of soils.

% of total
samples

Interpretation class Sample

size

Available S (ppm)

Very Low (< 7.5) - -
Low (7.51 - 15.0) - -
Medium (15.1 - 22.5) - -
Optimum (22.51 - 30.0) - -
High (30.1 - 37.5) - -
Very high (> 37.5) 5 100
Range 34.3-601.4

Mean 272.9

Exchangeable potassium

(meq/100 g soil)

Very Low (< 0.09) 01 02
Low (0.91- 0.18) 34 62
Medium (0.181 - 0.27) 11 20
Optimum (0.271 - 0.36) 05 09
High (0.361 - 0.45) 02 04
Very high (> 0.45) 02 04
0.06 - 0.51

0.20

Range

Mean

Exchangeable sodium
(meq/100 g soil)
Very Low (< 0.09) - -

Low (0.91- 0.18) 03 06

Medium (0.181 - 0.27) - -

Optimum (0.271 - 0.36) 09 16

High (0.361 - 0.45) - -

Very high (> 0.45) 43 78

0.17 - 2.70
1.01

Range

Mean

samples, 62 % contained low K, and 20 % had medium
K concentration. Only 8% of samples had high and very
high K content. The lowland rice in delta soils would
rarely respond to the application of potassium, although
only some upland rabi crops, including maize, responded
to K application, especially in saline soils (Haque, 2020).

Exchangeable sodium was found to be very high
compared to the potassium content of the collected
soil samples (Table 4) and varied from 0.17 to 2.53
meq/100g soil. Among the tested soil samples, only 6
% had low, and 16 % had optimum P levels.
Unfortunately, 78 % of samples had very high Na
content. Although sodium is not an essential plant
nutrient element, in lower concentrations, it enhances
plant growth; similarly, in higher concentrations, it is
excessively toxic to plants (Shila et al., 2016; Sikder et
al., 2016; Akter et al.,, 2021; Sultana et al., 2021).
There was a very strong and significant relation
(R*=0.948) of the soil's sodium content with the soil's
electrical conductivity. It was found that increasing
sodium content in soil linearly increases the electrical
conductivity of soil (Fig. 1).

It might be concluded that in the surrounding areas
of the Payra thermal power plant, fine textured silt
and clay particles were dominant, the soils were

30 1 y = B.5756x - 0.9162

25 A -
R2=0.9488 * 4

EC (dS/m)
5 & S
*

(6]
1

O T T
0 1 2

Na content in soil (meqg/100 g soil)

Fig. 1. Regression relation of Na content with EC
of soil (n=55).

generally acidic in reaction with a very low
percentage of slightly alkaline reaction, and
widespread deficiency of Olsen P with low to
medium availability of K. The sodium toxicity was
very consistent over the study area.
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