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Abstract

The aim of this research was to assess the soil quality parameters in relationship with two fish killer
chemicals, aluminium phosphide (AIP) and rotenone in some selected fish ponds at Taherpur
Municipality under Bagmara Upazila of Rajshahi District in Bangladesh from July 2018 to December
2018. AIP and rotenone are frequently used in the water of the study area to remove all kinds of fish
species to prepare a pond before start-up. At this time, a total of 10 different soil quality parameters viz.,
pH, organic matter (OM), total nitrogen (TN), potassium (K), calcium (Ca), magnesium (Mg),
phosphorus (P), sulfur (S), zinc (Zn) and iron (Fe) were examined against the fish killer chemical with
control. Analyzing the results obtained, only mean values of pH (7.22+0.31) and Mg (1.46+0.18 meq/100
g) were increased in case of application of AIP compared to the control, and the mean values of the other
eight properties were decreased. The mean values of pH, OM, TN, K, Ca, Mg, P, S, Zn and Fe were
7.02+033, 1.27+0.13, 0.07+0.01%, 1.05+0.22 meq/100 g, 7.70+0.54 meq/100 g, 1.64+0.17 meqg/100 g,
55.89+4.89 ug/g, 127.44+26.15 ug/g, 1.66+0.32 pg/g and 135.96+9.67 ug/g respectively after rotenone
application which were higher than control values except for TN. These results suggested that the
application of rotenone was suitable for use in fish ponds instead of the AIP. One-way analysis of
variance (ANOVA) revealed that only potassium and iron showed significant differences in respect of
control and treatments (AIP and rotenone) at the level of p<0.01 and p<0.05 respectively. According to
Pearson correlation (r?) values, the strong positive correlation was exposed the relationships between
control and AIP such as S (r = 0.988), K (r = 0.986), Fe (r = 0.969), pH (r = 0.951), Mg (r = 0.883), Zn (r
=0.839) and P (r = 0.839). On the other hand, K (r =0.999), S (r = 0.996), P (r = 0.967), Fe (r = 0.963),
pH (r = 0.959), Zn (r = 0.869), TN (r = 0.848), Mg (r = 0.846) and OM (r = 0.813) showed the highly
positive relationships between control and rotenone. The present investigation proposes future research
on effects on the fish production and the total environmental impacts of ponds as well as surrounding
areas concerning AlP and rotenone.

Keywords: Soil quality parameters, fish Kkiller chemicals, aluminium phosphide (AIP), rotenone, fish
ponds, pH, organic matter

1. Introduction

The economic condition of Bangladesh is largely dependent on agriculture. Of the total GDP
of Bangladesh, agricultural GDP is 11.52 percent, of which sub-sector fishing make-up 2.57
percent of Bangladesh's GDP [M.Fish culture is one of the most important occupations in our
country; more than 12% of the population is directly or indirectly involved in this sector (4. The
total pond area in Bangladesh was 404,497 hectares and production of 2,046,258 metric tons in
which Rajshahi district covers 12,503 hectares that produce 62,703 metric tons of the total fish
production I, Rajshahi district also contributes 3.09% of the total area of ponds in the country
which contributes 3.06% of the total production Bl. On the other hand, fish and fisheries
products subsidize 1.39 percent of total export earnings in our country 1,

The important elements of an ideal pond are the quality of the water and soil, condition of the
weather of the area with their surrounding environments. It is generally shown that there is a
great relationship between the water, soil, other organisms and fish, and when their balance is
disturbed, imposes stress on the fish production 1. Pond conditions are controlled by both
natural factors and human impacts, and consequently the common natural factors such as the
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source of the pond water and the types of soil at the bottom of
the pond influence some water characteristics . The natural
condition and nutrient properties of the bottom soil are
considered to be highly influencing factors for the
productivity of pond aquaculture and perform as a ground for
the growth of algal Pasteur as well as control pond bottom
stability [81. The soil also provides shelter and food for
bottom-dwelling animals and performances as a “storehouse
of nutrients” for aquacultures [,

It is reported that pH, organic matter concentration, nitrogen,
and phosphorus in soils were very important elements for fish
production in ponds %, The physio-chemical properties of
soil are very important to increasing fish productivity and
preventing various fish diseases ¥, One of the vital physical
components of the soil is the pH, and its optimal range is
from 6.5 to 9 [*2, The increase of pH in the soil will cause the
fish floating in the pond and even die, and a decrease in the
pH will impede the growth of the fish I3, It is reported that
when the pH level in the water rises, oxygen levels usually
decrease and the shortage of oxygen or excess of it may affect
fish production 4, The chemical properties of soil such as
organic matter (OM), total nitrogen (TN), potassium(K),
calcium (Ca), Magnesium (Mg), phosphorus(P), sulfur(S),
zinc (Zn) and iron (Fe) have strong associations with the
water quality of ponds as well as fish production [1. It has
been reported that the concentration of organic meter is lower
in new ponds and increasing the pond's age simultaneously
decreases these organic matters in the bottom soil 16181 A
previous study has revealed that the degradation of organic
matter reduces the biological productivity of the soils [,
Numerous authors have confirmed that the optimal range of
soil pH, nitrogen, potassium, phosphorus, carbon as well as
other chemical composition of soil has associated to influence
pond productivity and fish production 20241,

Several scientists reported that the characteristics and
condition of bottom soil are very much essential in pond
management and the decreasing of the elements of soil
limiting fish production in ponds day by day [ 8. It is also
reported that our fish farmers use different types of fish feed,
fertilizers, insecticides, probiotics, calcium and vitamins in
the fish ponds, but they do not know about the adverse effects
of these [, Specially, in Bangladesh, the fish Kkiller
chemicals, aluminium phosphide (AIP) and rotenone are
normally used in water to twitch a new pond for eliminating
all kinds of fish species before restocking. Some research has
been conducted on pond soils; however, the effects of AIP
and rotenone on the bottom soil in ponds remain unknown. In
order to find out these problems, the present research was
intended to the assessment of bottom soil quality parameters
in relationship with aluminium phosphide (AIP) and rotenone
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in some selected fish ponds at Taherpur Municipality under
Bagmara Upazila, Rajshahi District of the northwest region of
Bangladesh.

2. Materials and Methods

2.1. Study area

The study was conducted in one of the major fish production
areas at Taherpur Municipality in Bagmara Upazila under the
Rajshahi District which is an area of the North-western part of
Bangladesh (Fig 1). The total area of Taherpur Municipality is
363.3 sq km; situated between 24°30' and 24°41' north
latitudes and between 88°41' and 88°58' east longitudes. This
municipality is restricted by Manda and Atrai Upazila on the
north; Durgapur, Puthia and Natore Sadar Upazila on the east
and Mohonpur Upazila on the west. It is 30 km distant from
Rajshahi city and 10 km remote from Baghmara Upazila.

2.2. Sampling ponds

Three different sampling ponds were selected, and three
replications were maintained for the collection of soil samples
every time from each pond (Fig 2). Out of a total of 27 soil
samples, nine were aluminium phosphide (AIP), nine were
rotenone and nine were controls. The total area of the three
ponds was 115.5 decimal (3.5 bigha). The sample were
collected from July 2018 to December 2018.

2.3. Sample preparation

AIP and rotenone were used throughout the experiments as
fish killer chemicals. The fishermen and the present research
applied the dose for AIP at 330 tablets/ 1 bigha/ 5 feet water
depth. For the rotenone, 2 kg/ 1 bigha/ 5 feet water depth was
used to keep the similarity with the fish farmers. After
collection of soil, samples were dried at room temperature and
then mixed with a manual mixer. It is immediately transferred
in plastic jars.

2.4. Determination of physio-chemical parameters

Physical data were collected on ten parameters viz., pH,
organic matter (OM), total nitrogen (TN), potassium (K),
calcium (Ca), Magnesium (Mg), phosphorus (P), sulfur (S),
zinc (Zn) and iron (Fe). The controls were maintained with
respect to AIP and rotenone. Then soil samples were carried
out to the Soil Resource Development Institute, Rajshahi
regional office.

2.5. Statistical analysis

All data were calculated using Microsoft Office Excel
(version 2019). Descriptive statistics, one-way analysis of
variance (ANOVA), and Pearson’s correlation were executed.
p<0.05 (*) was considered statistically significant.
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Fig 1: Map of study area at Taherpur Municipality (Pourashava).
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3. Results and Discussion

3.1. Status of the soil properties
The highest pH value of the soil was recorded at 7.57+0.06

and the lowest value was 6.97+0.84 for AIP (Table 1). For
rotenone, the maximum value of pH of the soil was recorded

Fig 2: Map of sampling ponds at Taherpur Municipality (Pourashava). Triangles show the pond location.

at 7.40+0.10 and the minimum value was 6.80+0.69 (Table
2). The mean value was documented against ALP and
rotenone as 7.22+0.31 and 7.02+0.33 respectively (Table 1,
2). The pH is an essential parameter because it significantly
affects the soil quality (. Our result indicates that the soil of
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the pond is slightly alkaline in nature. The acceptable range of
pH for fish culture is 6.5 to 8.5 according to Bangladesh
standards, FAO standards and Bangladesh Environment
Conservation Rule 2% 271 More or less similar findings were
observed by Bhuiyan et al. ?®in a fish pond in Rajshahi,
Bangladesh.

The highest value of the organic matter (OM) in soil was
recorded at 0.92+0.37% and the lowest value was 0.88+0.62%
for AIP (Table 1). For rotenone, the maximum value of
Organic matter in soil was recorded at 1.39+£0.20% and the
minimum value was 1.13+0.45% (Table 2). The mean value
was documented against AIP and rotenone as 0.89+0.03 and
1.27+0.13% respectively (Table 1, 2). A similar result showed
that the range of organic matter was between 0.2 and 2.1%
(291 1t is proposed that the satisfactory level of soil organic
matter is more than 1.29 %, In Lokdeo, Tarakanda, Silmondi
and Melandah soil series the OM content ranged from (0.33 to
1.49%), (0.89 to 2.02%), (0.31 to 1.15%) and (0.35 to 1.41%),
respectively (31,

The highest value of total nitrogen (N) of soil was recorded
at 0.07+0.01% and the lowest value was 0.05+0.02% for AIP
(Table 1). For rotenone, the maximum value of total N of soil
was recorded at 0.08+£0.01% and the minimum value was
0.07+£0.02% (Table 2). The mean value was documented
against AIP and rotenone as 0.06+0.01 and 0.07+0.01%
respectively (Table 1, 2). These outcomes were very close to
the findings of Portach and Islam 21 and SRDI 2, It is also
reported that the percentage of total N content in soil ranged
from (0.034 to 0.11%), (0.053 to 0.15%), (0.021 to 0.074%)
and (0.042 to 0.084%) in Lokdeo, Tarakanda, Silmondi and
Melandah respectively B4,

The highest value of potassium (K) of soil was recorded
at 0.63+0.01 meg/100 g and the lowest value was 0.44+0.24
meq/100 g for AIP (Table 1). For rotenone, the maximum
value of K of soil was recorded at1.30+0.01 meq/100 g and
the minimum value was 0.91+0.63 meq/100 g (Table 2). The
mean value was documented against AIP and rotenone as
0.51+0.11 and 1.05+0.22 meqg/100 g respectively (Table 1, 2).
Potassium plays a vital role in photosynthesis, protein
synthesis, starch formation and the translocation of crops, and
continuous cropping decreases the content of available K in
soil 34, This result is somewhat consistent with the previous
report that the concentration of potassium in four soil samples
ranged from 0.15 (+0.05) to 0.75 (+ 0,15) meq/100 g . Our
results show that potassium levels are higher for rotenone
compared to this paper; it might be owing to the excess use of
potassium fertilizer in the pond for more production [,
Liming materials such as calcium carbonate (CaCO3) are
often used to fish ponds worldwide to keep a satisfactory
concentration of total alkalinity in water and neutralize
bottom soil acidity 71, In the present experiment, the highest
value of calcium (Ca)in soil was recorded at7.06+1.52
meq/100 g and the lowest value was 6.77+0.52 meq/100 g for
AIP (Table 1). For rotenone, the maximum value of Ca in soil
was recorded at 8.04+1.07 meq/100 g and the minimum
value was 7.08+0.77 meq/100 g (Table 2). The mean value
was documented against AIP and rotenone as 6.87+0.16 and
7.70+0.54 meq/100 g respectively (Table 1, 2). Similar results
were found by Kumar et al. 5. The results of the present
study received support from the experiment done on the effect
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of calcium on neutralizing capacity of water and fish
production conducted by Hartman et al. (381,

The highest value of magnesium (Mg) in soil was recorded
at 1.60+0.34 meq/100 g and the lowest value was 1.26+0.05
meq/100 g for AIP (Table 1). For rotenone, the maximum
value of Mg of soil was recorded at 1.76+0.39 meg/100 g and
the minimum value was 1.45+0.16 meq/100 g (Table 2). The
mean value was documented against AIP and rotenone as
1.46+0.18 and 1.64+0.17 meqg/100 g respectively (Table 1, 2).
The outcome agrees with the earlier result of Mg status
ranging from 0.50 to 3.50 meqg/100 g in soil &%,

Phosphorus (P) is a major element that controls the growth of
all algae and plants in fish ponds . In the present study, the
highest value of P in soil was recorded at52.60+1.25 ug/g
and the lowest value was 47.03+12.87 pg/g for AIP (Table 1).
For rotenone, the maximum value of P of soil was recorded
at 61.53+0.67 pg/g and the minimum value was 52.93+13.73
pa/g (Table2). The mean value was documented against AIP
and rotenone as 50.29+2.90 and 55.89+4.89 ug/g respectively
(Table 1, 2). The status of P content revealed in this study is
much higher than to experiment conducted by Tapader et al.
149 which showed the average content value was 3.84 + 1.77
ug g-*. Kumar et al. % showed the maximum value of P at
11.06 pg/g, which is also much lower than this study. The
higher phosphorus values in the present study may be due to
the fact that previous researchers 5 401 used agricultural soils,
whereas bottom soils of ponds were taken in this study where
phosphorus was applied several times in a month.

The highest value of sulfur (S)in soil was recorded at
123.87+4.86 ug/g and the lowest value was 86.50+56.76 ug/g
for AIP (Table 1). For rotenone, the maximum value of S of
soil was recorded at157.63+6.29 pg/gand the minimum
value was 112.10+80.90 pg/g (Table 2). The mean value was
documented against AIP and rotenone as 99.32+21.26 and
127.44+26.15 pg/g respectively (Table 1, 2). It is reported
that the optimum S (22.51 pg g-1) status in the soil is suitable
for crop production B, A previous study also found that the
values of S were reached from 40.48 + 8.17 to 541.91 + 98.30
pg g-1 in experimental ponds 471,

The highest value of Zinc (Zn)in soil was recorded at
1.68+0.01 ug/g and the lowest value was 1.29+0.63 ug/g for
AIP (Table 1). For rotenone, the maximum value of Zn of soil
was recorded at 2.03+£0.05 pg/g and the minimum value was
1.45+0.93 ug/g (Table 2). The mean value was documented
against AIP and rotenone as 1.46+0.20 and 1.66+0.32 ug/g
respectively (Table 1, 2). Shahid et al. 3 and Kumar et al. 3%
reported on S content in the soil which was more or less
similar to this study. Another study found that large
applications of P fertilizers may have an advantageous effect
on Zn toxicity 2,

The highest value ofiron (Fe)in soil was recorded at
124.794£19.54 pg/g and the lowest value was 110.76+0.66 for
AlIP ug/g (Table 1). For rotenone, the maximum value
of Feinsoil was recorded at 143.83+27.69 ug/gand the
minimum value was 125.174+0.60 pg/g (Table 2). The mean
value was documented against AIP and rotenone as
119.59+7.69 and 135.96+9.67 ug/g respectively (Table 1, 2).
Some researchers have worked with iron found in water, but
their values are different from the values found in soil in
ponds in the present study [*% 431,
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Table 1: Status of the soil properties of selected fish ponds in relationship with AIP at Taherpur Municipality in Rajshahi District.

Parameters with units Pond No. Control MeanSD Treatment with AIP Mean+SD
Pond 1 6.87+0.49 6.97+0.84
pH Pond 2 6.80+£0.61 6.93+0.18 7.13+0.72 7.22+0.31
Pond 3 7.13+0.06 7.57+0.06
Pond 1 0.99+0.45 0.87+0.49
Organic matter (OM)% Pond 2 1.12+0.55 1.16£0.20 0.92+0.37 0.89+0.03
Pond 3 1.38+0.31 0.88+0.62
Pond 1 0.06+0.03 0.06+0.02
Total nitrogen (TN)% Pond 2 0.07+0.03 0.07+0.01 0.05+0.02 0.06+0.01
Pond 3 0.08+0.02 0.07+0.01
Pond 1 0.52+0.31 0.44+0.24
Potassium (K) meg/100 g Pond 2 0.52+0.32 0.59+0.11 0.47+0.27 0.51+0.11
Pond 3 0.72+0.01 0.63+0.01
Pond 1 6.83+0.62 6.79+0.94
Calcium (Ca) meqg/100 g Pond 2 6.84+1.10 7.06+0.38 7.06+1.52 6.87+0.16
Pond 3 7.50+0.19 6.77+0.52
Pond 1 1.69+0.39 1.60+0.34
Magnesium (Mg) meq/100 g Pond 2 1.66+0.23 1.63+0.08 1.52+0.30 1.46+0.18
Pond 3 1.55+0.07 1.26+0.05
Pond 1 50.33+9.87 51.23+18.20
Phosphorus (P) pg/g Pond 2 50.17+16.64 52.06+3.13 47.03+12.87 50.29+2.90
Pond 3 55.67+0.47 52.60£1.25
Pond 1 92.87+67.87 87.60£55.26
Sulfur (S) pg/g Pond 2 93.53+67.68 108.19+25.96 86.50+56.76 99.32+21.26
Pond 3 138.17+£12.61 123.87+4.86
Pond 1 1.22+0.77 1.42+0.45
Zinc (Zn) pglg Pond 2 1.45+0.95 1.46+0.25 1.29+0.63 1.46+0.20
Pond 3 1.72+0.47 1.68+0.01
Pond 1 135.45+18.66 124.79+19.54
Iron (Fe) po/g Pond 2 132.03+£13.46 130.85+5.29 123.22+18.09 119.59+7.69
Pond 3 125.07+2.64 110.76+0.66

Table 2: Status of the soil properties of selected fish ponds in relationship with rotenone at Taherpur Municipality in Rajshahi District. OM,
organic matter; TN, total nitrogen

Parameters with units Pond No. Control Mean+SD Treatment with Rotenone Mean+SD
Pond 1 6.87+0.49 6.80+0.69
pH Pond 2 6.80+0.61 6.93+0.18 6.87+0.67 7.02+0.33
Pond 3 7.13+0.06 7.40+0.10
Pond 1 0.99+0.45 1.13+0.45
OM% Pond 2 1.12+0.55 1.16+0.20 1.28+0.34 1.27+0.13
Pond 3 1.38+0.31 1.3940.20
Pond 1 0.06+0.03 0.07+0.02
TN% Pond 2 0.07+0.03 0.07+0.01 0.07+0.03 0.07+0.01
Pond 3 0.08+0.02 0.08+0.01
Pond 1 0.52+0.31 0.91+0.63
K meqg/100 g Pond 2 0.52+0.32 0.59+0.11 0.93+0.63 1.05+0.22
Pond 3 0.72+0.01 1.30+0.01
Pond 1 6.83+0.62 7.08+0.77
Cameqg/100 g Pond 2 6.84+1.10 7.06+0.38 7.98+1.30 7.70+0.54
Pond 3 7.50+0.19 8.04+1.07
Pond 1 1.69+0.39 1.72+0.41
Mg meqg/100 g Pond 2 1.66%0.23 1.63+0.08 1.76+0.39 1.64+0.17
Pond 3 1.55+0.07 1.45+0.16
Pond 1 50.33+9.87 52.93+13.73
P uglg Pond 2 50.17+16.64 52.06+3.13 53.20+15.17 55.89+4.89
Pond 3 55.67+0.47 61.53+0.67
Pond 1 92.87+67.87 112.10+80.90
S ug/g Pond 2 93.53+67.68 108.19+25.96 112.60+78.39 127.44+26.15
Pond 3 138.17+£12.61 157.63+6.29
Pond 1 1.22+0.77 1.50+0.84
Zn pglg Pond 2 1.45+0.95 1.46+0.25 1.45+0.93 1.66+0.32
Pond 3 1.72+0.47 2.03+0.05
Pond 1 135.45+18.66 143.83+27.69
Fe ug/g Pond 2 132.03+13.46 130.85+5.29 138.89+19.32 135.96+9.67
Pond 3 125.07+2.64 125.17+0.60
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3.2. ANOVA analysis of soil properties

The results of the one-way analysis of variance (ANOVA) of
each analyzed parameter e.g., between groups and within
groups (control, AIP and rotenone), and the values of the F
test and significance are presented in Table 3. The pH,
organic matter, total nitrogen, calcium, magnesium,
phosphorus, sulfur and zinc showed no significant variations
in terms of control and treatment. ANOVA shows significant
differences in potassium (F = 6.782, P = 0.0046) and iron (F =
5.273, P = 0.0126) in the soil of fish ponds at the level of
p<0.01 and p<0.05 respectively (Table 3). The finding is in
agreement with the earlier accounts of Bhuyan et al. 4, who
revealed that no significant differences are found in soil
quality parameters such as EC, pH, OC and OM. This study is
also supported by a previous study that there are no
significant differences between total N, K, P, S, As and Ni
around the Barapukuria coal mining industrial area 451,

3.3. Correlation analysis of soil properties
According to Pearson correlation, the ‘r’ values of pH, OM,
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TN, K, Ca, Mg, P, S, Zn and Fe showed a positive correlation
against AIP and Rotenone with control (Table 4). A very
strong positive correlation was recorded for S, K, Fe, pH, Mg,
Zn and P between AIP vs control, and for K, S, P, OM, pH,
Zn, TN, Mg and OM between rotenone vs control (Table 4).
For AIP, the two-trail p values were indicated that only four
parameters (out of ten) were showed significant relationships
with AIP and control viz, Fe (p<0.001), Mg (p<0.01), K
(p<0.01) and pH (p<0.01) (Table 4). On the other hand, some
parameters were also exhibited significant relationships with
rotenone vs control viz, S (p<0.001), K (p<0.001), P (p<0.01)
and Ca (p<0.05) (Table 4). More or less similar findings were
observed by Bhuyan et al. I, in Sitalakshya river and by
Kumar et al. B in Madhupur tract, Bangladesh. Kumar et al.
(351, exposed the positive correlation between the values of N,
S, Mg and Ca with pH and the TN, P, Zn and Ca with OM. A
recent study exhibited that clay particles with soil pH and soil

EC showed a significant positive correlation at p<0.001 level
[46]

Table 3: One-way analysis of variance (ANOVA) in terms of ponds at Taherpur Municipality in Rajshahi District. ns, not significant, *, p<0.05;

**, p<0.01
Parameters Source of Variation Sum of Squares df Mean Squares F P-value Level of Sig.
Between Groups 0.394 2 0.197 0.678 0.517 ns
pH Within Groups 6.971 24 0.290
Total 7.365 26
Between Groups 0.684 2 0.342 2.173 0.136 ns
oM Within Groups 3.778 24 0.157
Total 4.461 26
Between Groups 0.0008 2 0.0004 0.884 0.426 ns
TN Within Groups 0.011 24 0.0004
Total 0.012 26
Between Groups 1.507 2 0.753 6.782 0.005 **
K Within Groups 2.666 24 0.111
Total 4.173 26
Between Groups 3.357 2 1.679 2.029 0.153 ns
Ca Within Groups 19.854 24 0.827
Total 23.211 26
Between Groups 0.191 2 0.096 1.197 0.320 ns
Mg Within Groups 1.916 24 0.080
Total 2.107 26
Between Groups 147.526 2 73.763 0.624 0.544 ns
P Within Groups 2836.82 24 118.200
Total 2984.347 26
Between Groups 3720.761 2 1860.38 0.660 0.526 ns
S Within Groups 67602.09 24 2816.754
Total 71322.85 26
Between Groups 0.223 2 0.111 0.297 0.746 ns
Zn Within Groups 9.002 24 0.375
Total 9.225 26
Between Groups 1106.918 2 553.459 5.273 0.013 *
Fe Within Groups 2519.233 24 104.968
Total 3626.15 26

Table 4: Correlation among the soil quality parameters at Taherpur Municipality in Rajshahi District. *, p<0.05; **, p<0.01, ***, p<0.001

Parameters ALP with control Rotenone with control

Pearson Correlation 0.950 0.959

pH P(T<=t) two-tail 0.009™ 0.211
Observations (N) 9 9

Pearson Correlation 0.316 0.812

oM P(T<=t) two-tail 0.143 0.240
Observations (N) 9 9

Pearson Correlation 0.737 0.847

TN P(T<=t) two-tail 0.211 0.247
Observations (N) 9 9

~ 225~


http://www.fisheriesjournal.com/

International Journal of Fisheries and Aquatic Studies

http://www.fisheriesjournal.com

Pearson Correlation 0.986 0.999
K P(T<=t) two-tail 0.005™ 0.0004™"

Observations (N) 9 9

Pearson Correlation 0.694 0.667

Ca P(T<=t) two-tail 0.437 0.038"
Observations (N) 9 9

Pearson Correlation 0.882 0.846

Mg P(T<=t) two-tail 0.003™ 0.899
Observations (N) 9 9

Pearson Correlation 0.839 0.967

P P(T<=t) two-tail 0.420 0.004™
Observations (N) 9 9

Pearson Correlation 0.988 0.996

S P(T<=t) two-tail 0.060 0.0002""

Observations (N) 9 9

Pearson Correlation 0.839 0.869

Zn P(T<=t) two-tail 0.994 0.138
Observations (N) 9 9

Pearson Correlation 0.969 0.963

Fe P(T<=t) two-tail 0.00001™" 0.056
Observations (N) 9 9

4. Conclusion 5. Boyd CE, Munsiri P. Water quality in laboratory soil-

This study was conducted to assess the soil quality parameters
in relationship with aluminium phosphide (AIP) and rotenone
in selected fish ponds of Rajshahi District in Bangladesh. The
findings of this present study conclude that the mean values of
the pH and Mg indicated slightly higher within ten parameters
than the control values for AIP. But for rotenone, all values
were higher except TN compared with control. Based on the
present study, it can be concluded that all the soil quality
parameters were increased due to applying rotenone, although
decreased in the case of AIP except for pH and Mg. It is
believed that increasing the soil quality can be very helpful
for fish production purposes. ANOVA revealed that only
potassium and iron show significant differences between
treatment (AIP and rotenone) and control among ten
parameters. Although, the correlation coefficient (r?) proved
the positive relationships with all soil parameters. This is a
baseline study and future investigation is recommended to
assess the effects of soil quality against the AIP and rotenone
on fish production and environmental safety.
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