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Abstract: A research work was carried out in the Department of Agricultural Chemistry, PSTU, Dumki, Patuakhali in February to July-
2013 on water of ponds at Patuakhali Science and Technology University campus to assess the pollution caused by ionic constituents.
Waters were collected from six ponds. The pH, EC, K, Ca, Mg, S, P, B, Mn, Cu, Fe, Zn, Cd, Pb, Cl and Cr were analyzed. All the waters
were found slightly alkaline and non saline.  Most of the pond waters were polluted by Mg, S, Cl, Mn, Fe and Cd and recorded at toxic
level for aquaculture. Pond no. 2 was highly contaminated. The amounts of other parameters were found within the recommended level. 
The order of ionic concentration in water was found as Ca > Mg > K > S > P and Cl > B > Mn > Fe > Zn > Cr> Cu > Cd > Pb. The trend
of contaminated ponds was observed as pond no. 2 > pond no. 6 > pond no. 3 > pond no. 4> pond no.1> pond no. 5.
Keywords: Assessment, ionic pollution, pond waters, PSTU. 

Introduction
A pond is a body of freshwater smaller than a lake. Ponds
are naturally formed by a depression in the ground filling
and  retaining  water.  Ponds  are  usually  land  locked  and
have no outflow. Because of this, they are considered to be
self-contained ecosystems. All ponds must be constructed
with impervious material such as clay or an artificial liner
to  prevent  contamination  of  groundwater  and  surface
water sources. There are six ponds inside the main campus
of PSTU. Many people of PSTU campus and surrounding
areas  use  these  ponds  in  different  ways  and  consume
fishes. The convention is a pond should situated 1000 m
distance from house and scientifically minimum ditance is
500  m.  But  unfortunately  in  case  of  these  ponds
appropriate  distance  is  not  maintained  from  the  very
beginning. House waste, sewadge pipe and sefty tanks etc.
are directly connected with some of them. As a result ionic
contamination of pond waters may be increasing day by
day both for human consumption and fish population. So
study should be done on the water quality of the ponds.
Ponds are not designed  to discharge  an extremely clean
effluent where low TSS is needed or desired. 
Many birds and mammals travel around ponds and making
contact with the water for feeding. 
Many animals that live in the surrounding area and near by
plants depend on these ponds for a rich source of nutrients
and water. Increased nutrient levels in the water, which in
a domestic situation is often a result of high numbers of
fish. Salinity caused an adverse effect on contents of N, P
and K in plant and positive effect on contents of Ca, Mg
and Na. Manganese  and Zn contents  were decreased by
salinity  (Noufal,  2000).  Allocation  of  limited  water
resources  between  agricultural,  municipal  and
environmental  uses  now requires  the  full  integration  of
supply,  demand,  water  quality  and  ecological
considerations. 
Metal  pollution  has  become  one  of  the  most  severe
environmental  problems  today.  Heavy  metal
contamination to water poses a major environmental and
human health problem. 
Higher  levels  of  Pb  often  occur  in  water  bodies  near
highways and large cities due to high gasoline combustion
(Banat et al,1998).
According to Manahan the definition of pollutant can be
described as the increase in the concentration of a certain
substance to higher levels than that they occur naturally,
arising from an external  source,  generally related to the

human  activity.  Pollution  by  heavy  metals  in  terrestrial
ecosystems  has  been  recognized  as  a  serious
environmental concern, due to their non-biodegradability
and tendency to accumulate in plants and animal tissues
(http://www.inte  chopen.com/books/soil-processes-and-
current-trends-in-quality-assessment/soil-contamination-
with-heavy-metals-and-petroleum-derivates-impact-on-
edaphic-fauna-and-remediation).  The  high  levels  of  Cd
and  Pb  in  water  can  be  attributed  to  industrial  and
agricultural discharge. By comparing the accumulation of
heavy metals in water and sediments, it can be concluded
that the heavy metals are highly accumulated in sediments
than  water,  since  the  sediments  act  as  reservoir  for  all
contaminants and dead organic matter descending from the
ecosystem above (Hamed, 1998 and Nguyen et al. 2005).
The  Water  Evaluation  and  Planning  system,  aims  to
incorporate these issues into a practical yet robust tool for
integrated  water  resources  planning.  Systematic  research
has not yet  been done on water  quality in the ponds of
PSTU campus.  Therefore,  research  was done to  acquire
knowledge on this vital issue for framing guide lines of
pond management.  Data  generated  in  the  study  will  be
treated as base line information. 

Materials and Methods
Description of the ponds: Different ponds situated in the
PSTU campus were used as the water source of this study
and these ponds are shown in the Fig. 1, Fig. 2, Fig. 3, Fig.
4, Fig. 5 and Fig. 6. 

Fig.  1. Pond-  1:  Neelkamol,  Depth:  7  feet,  Area:  64
decimals
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Fig. 2. Pond – 2: Tarongatanu, Depth: 7 feet, Area: 50 
decimals

Fig.  3. Pond  –  3:  Lalkamol,  Depth:  7  feet,  Area:  99
decimals

Fig.  4. Pond – 4: Jalpadmo, Depth: 7 feet, Area: 39 
decimals

Fig.  5. Pond – 5: Salsabeel, Depth: 8 feet, Area: 162 
decimals

Fig.  6. Pond – 6: Neeldigee, Depth: approximately 7 feet,
Area: approximately 70 decimals

Collection  of  water  samples:  Water  and  bottom  soil
samples were collected from 6 ponds of PSTU campus.
Technique for water sampling was followed as outlined by
APHA (2005).  Waters  were  collected  in 500 mL plastic
bottle  which  were  previously  cleaned  with  dilute
hydrochloric acid and followed by distilled water. Before
taking samples,  the bottles  were rinsed three times with
water to be sampled. Water samples were collected from
the middle  and  few centimeters  below the  surface.  The
bottles were caped, labeled and brought to the laboratory.
The samples were analyzed soon for different parameters. 
Analytical  methods  for  water  samples:  The  chemical
analyses  were done according to the following methods:
Water  pH was measured by a glass  electrode pH meter.
Electrical conductivity (EC) of water was determined by
conductivity  meter  (Tandon,  1995).  Azomethine-H  was
used for the analysis of boron (Sparks, 1996). Phosphorus
was determined colorimetrically using SnCl2 as a reducing
agent  (Tandon,  1995).  Potassium was  determined  flame
photometrically (Golterman and Clymo, 1971). Sulphur of
water  was  analyzed  turbidimetrically  (Tandon,  1995).
Ghloride  was  determined  by  argentometric  method  of
titration. Calcium, Mg, Zn, Cu, Mn and Cr were analyzed
by atomic absorption spectrophotometer (APHA, 2005). 

Results and Discussion
The pH and EC values: The mean value of pH was 7.417
and  indicated  that  all  the  waters  were  slightly  alkaline.
The highes EC value (1.2dSm-1) was recorded in both the
pond no. 2 and pond no 6. In respect of EC values all the
waters were observed as non saline. 
Potassium, Ca and P status:  The K, Ca and P contents
were  found  within  the  recommended  limits  and  were
ranged from 1.72 to 3.08, 18.44 to 40.88 and 0.24 to 1.25
mg  L-1 respectively.  All  these  ionic  constituents  were
found within the safe limit for aquaculture.
Magnessium and P status:  Magnessium concentrations
were ranged from 17.04 to 37.20 mg L-1 and were found at
toxic level for aquaculture (Meade, 1989) in all the waters.
The highest level of Mg (37.20 mg L-1) was recorded at
pond no. 6 and the lowest level   (17.04 mg L-1) was found
in the pond no. 2. Sulphur contents were ranged from 0.50
to 1.30 mg L-1 and also rated at toxic levels in all the ponds
except pond no. 2 and 5. The maximum level of S (1.30
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mg L-1) was recorded at pond no. 6 and the minimum level
(0.50 mg L-1) was found in the pond no. 5 (Table 1).
The order of ionic concentration in water was found as Ca
> Mg > K > S > P.
Boron, Cu and Zn, Pb and Cr:  Boron, Cu and Zn, Pb
and Cr contents were ranged from 0.106 to 0.460, 0.008 to

0.011 and 0.013 to 0.065, traces and traces to 0.039 mg L-1

respectively  and  found  within  the  safe  limits  for
aquaculture. Lead concentration was observed traces in all
the  ponds  and  Cr  content  was  obtained  traces  in  three
ponds and the other three ponds contained Cr at safe levels
for aquaculture (Table 2).

Table 1.  The pH, EC and ionic constituents of K, Ca, Mg, S & P in the pond water of PSTU campus

Name of
the ponds

pH
EC dSm-1

K Ca Mg S P

------------------------------ mg L-1  -------------------------

1 7.4
1.04 1.72 20.04 20.40 1.20 1.25

2 7.6
1.12 2.59 18.44 17.04 0.97 1.19

3 7.4
0.94 1.93 28.06 25.92 1.00 0.72

4 7.4
0.89 2.04 38.88 28.56 1.00 0.72

5 7.5
0.39 1.73 40.88 32.16 0.50 0.12

6 7.2
1.12 3.08 36.08 37.20 1.30 0.24

Range
7.2-7.6 0.39-1.12 1.72-3.08 18.44-40.88 17.04-37.20 0.50-1.30 0.24-1.25

Mean 7.417 0.917 2.182 30.397 26.880 0.995 0.707
SD 0.133 0.274 0.543 9.694 7.442 0.276 0.467

CV (%)
1.79 29.88 24.89 31.89 27.69 27.74 66.05

Table 2.  Ionic constituents of chloride, B and heavy metals (Cu, Fe, Mn, Zn, Cd, Pb and Cr) in pond water of PSTU campus

Name of
the ponds

B
Cu Fe Mn Zn Cd Pb Cl Cr

------------------------------ mg L-1  -------------------------

1 0.406 0.009 0.001 0.042 0.033 Traces Traces 160.00 Traces

2 0.460 0.011 0.169 0.059 0.050 0.007 Traces 160.00 Traces

3 0.332 0.011 0.052 0.061 0.065 Traces Traces 160.00 Traces

4 0.314 0.008 0.001 0.068 0.013 Traces Traces 160.00 0.039

5 0.108 0.008 0.001 0.098 0.028 Traces Traces 160.00 0.039

6 0.165 0.008 0.030 0.099 0.032 0.007 Traces 160.00 0.038

Range 0.106-
0.460

0.008-
0.011

0.001-
0.169

0.042-
0.099

0.013-
0.065

Traces-
0.007

Traces 160.00 Traces-0.039

Mean 0.298 0.009 0.042 0.071 0.037 0.002 0.000 160.000 0.019
SD 0.136 0.001 0.065 0.023 0.018 0.004 0.000 0.000 0.021

CV (%)
45.64 11.11 154.76 32.39 48.65 200.00 0.00 0.00 110.53
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Iron, Mn, Cd and Cl: The highest levels of Fe (0.169 mg
L-1), Mn (0.099 mg L-1), Cd (0.007 mg L-1), and Cl (160.00
mg L-1) were investigated in the waters of pond no. 2, 6, 2
and 2 respectively.  Iron contamination was found in the
waters  of pond no. 2,  3 and 6;  Cadmium pollution was
recorded in the waters of pond no. 2 and 6 while Mn and
Cl  contaminated  all  the  ponds  and  exceeded  the
recommended  limit  for  aquaculture  (Meade,  1989).  The
water of pond no. 2 was contaminated by all these ions
(Fe, Mn, Cd and Cl) (Table 2).
The  order  of  ionic  concentration  of  chloride  and  heavy
metals in water was investigated as Cl > B > Mn > Fe >
Zn > Cr> Cu > Cd > Pb.
The trend of ionic contaminated ponds was observed as
pond no. 2 > pond no. 6 > pond no. 3 > pond no. 4> pond
no.1> pond no. 5.
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