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Abstract: A study was conducted to investigate the impact of different industrial effluents such as Tanneries, Pharmaceuticals, Textile,
Food and Beverage on agricultural productivity near the industrial area located in and around Gazipur. The samples were collected from
different sites of the industrial sources. The collected  water samples were analyzed to determine the  physicochemical parameters such
as pH, dissolved oxygen (DO) and the concentration of trace metals P, Fe, Mn, Pb, and As. For the Tannery industries in Kaliakoir,
Konabari and Tongi, the average pH values were 7.38, 7.57 and 7.34, DO values of 2.04, 1.70 and 1.18, P values were 7.93, 8.64, and
8.23 mg /L, Fe values were 15.29, 14.48 and 16.34 mg /L, Mn values were 6.53, 2.84 and 5.42 mg /L, Pb values were 8.01, 8.01 and
8.01 mg /L, As values were 0.09, 0.20 and 0.06 mg /L. The collected soil samples were analyzed to investigate major ionic constituents
as well as  to  determine metallic  contamination according to their comparative  suitability  for  different  environmental aspects. For the
tannery industries in Gazipur, the average pH values were 7.40, 6.78 and 6.98, P values were 29.41, 26.52 and 26.80 mg /kg , Fe values
were 111.66, 89.72 and 97.63 mg /kg , Mn values were 58.28, 51.79 and 51.96 mg /kg , Pb values were 39.77, 31.05 and 32.16 mg /kg ,
As values were 6.13, 4.91 and 5.21  mg /kg  from direct effluents of the industry. Among the four industries, the effluents of tannery
industries were more polluted than other industries. In these effluents  the toxic metallic contamination of water and soil samples of
different industrial areas of Gazipur was not good and it showed bad impact on the surrounding environment which affected agricultural
productivity such as crop, fisheries and livestock’s. The study also revealed that the area was significantly contaminated with toxic
metals like As, Pb and Mn. High amount of these metals in surface soil and water caused health hazards to the surrounding environment. 
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Introduction
Industrial  wastes  are  major  sources  of  pollution  in  all
environments  which  require  on-site  treatment  before
discharge into sewage system (Emongor et al., 2005). Soil
and water environment are under tremendous pressure due
to  industrial  expansion  and  discharge  of  effluents.  In
Bangladesh,  there  is  a  progressive  increase  in  industrial
wastes and due to the rapid industrialization such waste
products  have been causing severe  contamination to  the
air, water and soils thus polluting the environment (Islam
et al.,  1998).Textile, pharmaceutical,  fertilizer, sugar and
leather  are  the  major  industries  in  the  country.
Unfortunately  these  industries  have  been  polluting  the
environment by their process, product and raw materials in
and around the Gazipur district. 
A  great  concern  in  the  world  is  water  and  soil
contamination by heavy metals. Some of the heavy metals
viz. Fe, Mn, Zn, Cu & Mo are essential for plants and Cr,
Ni & Sr for animals, but others such as Cd, Hg, Pb & As
appear to be toxic to plants and animals (Greenland and
Hayes,  1986).  Unlike  air  pollution,  soil  and  water
contamination  is  usually  not  so  visible;  it  can  only  be
reflected  through  plant  absorption  and  physiological
response or damage consequences to ecosystems.
Industrial pollutants  with high concentrated heavy metals
may  cause  water  borne  diseases  including  diarrhoea,
cholera,  jaundice,  hepatitis,  dysentery,  skin diseases  etc.
On  the  other  hand,  pollution  and  contamination  of  the
river,  lake and pond water  have  impacts  on the aquatic
resources.  The fish resources  have  drastically  decreased
due to  metal  contamination  of  the  river,  lake  and  pond
water. The presence of arsenic in ground water has been
increasing scarcity of safe drinking water causing health
complications, like skin lesion, disorder of the respiratory
organs, stomach, heart and circulatory system, kidney and
liver complications, gangrene, lung and urinal cancer etc
Thus, the present study was undertaken  to investigate the
concentration of some heavy metals in the water and soils

at some industrial areas of Gazipur district, and to assess
the level of toxic metallic contamination.

Materials and Methods
The  experiment  was  carried  out  at  the  Department  of
Environmental  science,  Bangladesh  Agricultural
University, Mymensingh. Some parameters of waste water
and soil samples were analyzed in the Central Laboratory
of Bangladesh Agricultural University, Mymensingh. The
concentration of heavy metals in water and soils collected
from some industrial areas of Gazipur were determined at
Bangladesh  Agricultural  Research  Institute,  Agricultural
Chemistry Laboratory Joydebpur, Gazipur. The materials
used  and  procedures  followed  for  these  studies  are  as
follows:
Sampling Sites and Period: Samples were collected from
some  selected  industrial  areas  of  Gazipur  district.  The
color  of  the  water  and  soil  of  the  study area  had  been
changed,  due  to  eutrofication  or  biological  infestation.
Therefore, environment including health may be affected
by this water and soil. Considering the above fact, textile
and  dyeing,  ceramic,  aluminum,  agrochemicals,
pharmaceutical,  metal  molding,  packaging  and  printing
industry were selected for this investigation. All sampling
were done at the sites mentioned above during the month
of July and august, 2011.
Water Sample Collection and Preservation:  About 500
mI water  samples  were  collected  from each  location  in
plastic bottle, following study method as described . After
collection,  the  bottles  containing  samples  were  sealed
immediately to avoid exposure to air. All water samples
were filtered through Whatman No.l filter paper to remove
unwanted solid and suspended material. Then 3-4 drops of
nitric acid were added to the samples to avoid any fungal
and  other  pathogenic  growth.  In  laboratory  the  samples
were kept in a clean, cool and dry place.
Soil Sample Collection: Thirty six (36) soil samples were
collected at the depth of 0-15 cm from the three selected
Upazilas  (namely-Kaliakoir,  Konabari  and  Tongi)  of
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Gazipur for laboratory analysis. Each sample was kept in
properly  labeled  polythene  bag.  Then  the  collected  soil
samples  were  carried  to  the  laboratory  for  chemical
analyses. The soil samples were collected during July and
August 2011. Usually 400-500 gm surface soil sample was

collected from each location. The soil samples were put
into  the individual  polythene  bag  with  definite  marking
and tagging. Then the collected samples were brought to
the  laboratory  of Bangladesh  Agricultural  Research
Institute, Joydebpur, Gazipur.

Water analysis
Water samples were analyzed following some standard methods. The methods are presented below:

Water properties Methods
pH Measured by Glass-electrode pH meter (Ghosh et al., 1983).
DO Measured by DO meter (Model-JENWAY-9015) as outlined by APHA (1995).
Fe, Mn, Pb, Measured directly by AAS (Lindsay and Norvell, 1978).
P Estimated calorimetrically using stannous chloride as reducing agent (Clesceri et al., 1989).

As
Allowing 10 ml water sample + 3 ml 32% HCl + 1 ml 10% KI to stand for 1 hour at room temperature and
measuring As by HG-AAS (Peterson, 2002).

Soil Analysis
Like water samples, some standard methods were used for soil analysis as follows:

Soil properties Methods
pH Using glass-electrode pH meter with 1: 2.5 soil-water ratio (Jackson, 1973).

DO Measured by DO meter (Model-JENWAY-9015) as outlined by APHA (1995).

 Fe, Mn, Extracted by O.OSM DTPA solution (pH 7.3) and directly measured by AAS (Lindsay and Norvell, 1978).

Available P
Extracted'  by O.SM NaHC03 (pH 8.5) and determined colorimetrically using molybdate  blue ascorbic acid
method (Olsen and Sommers, 1945). 

As
Soil sample was digested with HN03-HC104 (5:1) for 4 hours at 125° C. Then 9 ml water, 3 ml 32% HCl and 1
ml 10% KI were  added to 1 ml  digest  and allowed to stand for  1 hour at  room temperature.  Arsenic was
measured by HG- AAS.

Results and Discussion
Quality Assessment of Water and Soil 
Quality  Assessment  of  Water:  Water  sample  were
collected  from different  sources  viz.  Industrial  effluents
(Tanneries, Pharmaceuticals, Textile, Food and Beverage).
Their  quality  was  assessed  in  term of  various  chemical
properties .The results are presented in Table 1.
pH: The pH values of water samples were within the range
of 6.70 to 7.97 over the sources (Table 1-3) which indicate
that  the water  samples  were  pure water. The highest  pH

value found in Tannery was 7.96 in Kaliakoir  (Table  1)

and  the  lowest  pH value  was  6.70  found  at  Food  and
Beverage  at  Tongi  (Table  3).  The mean pH  value of  the
water samples from all sources expect Food and Beverage
was  below  7.0.  The  pH levels  four  types  of  industries
effluents followed the order of Tannery> Pharmaceuticals>
Textile> Food and Beverage. The normal PH range of water
was 6.5-9.0 Thus, PH  values of most of the water samples
under test were within the normal range and these waters
might  not  be  harmful  for  crops,  animals,  fisheries  and
poultry according to ADB (1994).

Table 1. pH, DO, P, Fe, Mn, Pb & As contents of water samples collected from (Kaliakoir, Gazipur)

Type of Industry
Properties

PH DO Avail.  P Fe Avail.  Mn Total. Pb Total. As
mg /L mg /L mg /L mg /L mg /L mg /L

annery 7.97 0.00d 11.03a 24.00a 8.93a 10.37a 0.18
Pharmaceuticals 7.50 1.13c 7.27c 10.27c 4.40d 7.50b 0.15
Textile 7.40 2.47b 8.17b 16.17b 7.07b 7.30b 0.01
Food and Beverage 6.63 4.57a 5.27d 10.73c 5.73c 6.87c 0.03
LSD 0.76 0.48 0.51 2.08 0.75 0.86 0.11
Level of sig. NS ** ** ** ** ** NS

Table 2.  pH, DO, P, Fe, Mn, Pb & As contents of water samples collected from (konabari, Gazipur)

Type of Industry
Properties

pH DO Avail.  P Fe Avail.  Mn Total. Pb Total.   As
mg /L mg /L mg /L mg /L mg /L mg /L

Tannery 7.73 0.00d 11.20a 22.10a 5.67 10.40a 0.21b
Pharmaceuticals 7.27 1.17c 8.17c 10.87c 2.10 8.80b 0.53a
Textile 7.93 2.53b 8.93b 13.83b 2.77 9.13ab 0.01c
Food and Beverage 7.33 3.10a 6.27d 11.13bc 0.83 2.90c 0.03c
LSD 0.65 1.14 0.62 1.30 3.25 1.10 0.24
Level of sig. NS * ** ** NS ** ***

Table 3. pH, DO, P, Fe, Mn, Pb & As contents of water samples collected from (Tongi, Gazipur)
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Type of Industry
Properties

pH DO Avail.  P Fe Avail. Mn Total.   Pb Total. As
mg /L mg /L mg /L mg /L mg /L mg /L

Tannery 7.67 0.00b 9.30 22.07a 7.17a 9.60a 0.03b
Pharmaceuticals 7.10 1.40ab 9.77 13.20b 4.87c 9.63a 0.18a
Textile 7.90 1.43ab 7.77 18.47ab 6.17b 7.63b 0.03b
Food and Beverage 6.70 1.87a 6.07 11.63b 3.47c 7.07b 0.02b
LSD 0.86 0.51 1.89 4.07 1.25 1.36 0.07
Level of sig. NS ** NS * * *** *

* = Significant at 5% level of probability, ** = Significant at 1% level of probability, NS = Not significant

Dissolved Oxygen: The amount of dissolved oxygen (DO)
depends in several of water samples ranged from 0 to 4.57
mg L-1  . The most desirable limit of dissolved oxygen in
water is 5 to 10 mg L-1 showing that all waters under test
were suitable for aquatic life.
P  concentrations:  Phosphorus  (P)  content  of  water
samples varied from 5.27 to 11.20 mg L-1 (Table 1-3), the
highest  value  was  obtained  with  tannery  11.20  mg  L-1

(Table  2)  and  the  lowest  was  with  Food  and  Beverage
industries 5.27 mg L-1 (Table 1). In the present study, the
water P level from the four areas had exceeded the limit
range.  So,  these  values  are  not  suitable  for  agricultural
production .The maximum permissible limit of phosphorus
is 2mgL-1 (WHO 1993)
Fe  and   Mn  concentrations:  The  levels  of  all
micronutrients  of  various  water  sources  were  found
highest with Tannery water and the lowest was with Food
and Beverage industries. The maximum permissible limits
of Fe and Mn 5.0 and 0.2 respectively (Ayers and Westcot,
1985). The concentrations of Fe and Mn in water samples
were  10.27  –  24.0  mg  L-1  and  0.83  –  8.93  mg  L-1

respectively.  The  highest  Fe  value  was  obtained  with
Tannery in 24.0 mg L-1 (Table 1) and the lowest was with
Pharmaceuticals industries 10.27 mg L-1 (Table 1) and the
highest Mn value was obtained with Tannery in 8.93 mg L-

1 (Table 1) and the lowest was with Food and Bevarage
industries 0.83 mg L-1 . So, all the waters under study were
may not be suitable for agricultural production.
Heavy  metals  concentrations:  The  concentration  of
heavy metals viz. Pb and As was always found maximum
in  water  samples  collected  from  Tannery  areas.  The
maximum permissible limits for Pb and As in water were
5.0  and  0.10  mg L-1,  respectively   (Ayers  and  Westcot,
1985).The  concentrations  of  Pb  and  As  in  the  studied
water samples were in the range of 2.90 to 10.40 and 0.01
to 0.53 mg L-1 respectively   (Table 1). So, all the waters

under  study  were  may  not  be  suitable  for  agricultural
production.
Quality Assessment of Soil
pH: The pH values of different  soils varied from 6.30 to
7.73  (Table  2).  The  highest  pH value  is  7.73
(Pharmaceuticals) in Kaliakoir (Table 2) and the lowest pH

value is 6.30 (Textile) in Tongi (Table 2). It appeared that
all soils areas had pH value above 7 while the few soils are
below 7.0. So, thus studied soils are increase acidity.  
P (Phosphorus): The available phosphorus (P) content of
collected soils varied from 23.97 to 31.40 mg/kg (Table 2).
The highest P value is 31.40 mg/kg (Textile) in Kaliakoir
(Table  2)  and  the  lowest  pH value  is  23.97  mg/kg
(Pharmaceuticals) in Konabari. The Phosphorus from soils
areas  had higher P values which indicate an addition of
elements from contamination by Textile works. 
Fe and Mn: The Fe content varied from 79.77 to 140.66
mg/kg  (Table  2).  Comparatively  higher  Fe  content  was
absorbed in (Pharmaceuticals) 144.66 mg/kg in kaliakoir
(Table 2) and lower Fe content was absorbed in (Food and
Beverage) 79.77 mg/kg in Konabari. Based on the values
of  all  soils  showed  sufficient  amount  of  Fe  and  Mn
indicatives that fertilization with those elements for crop.
Heavy metals: The heavy metals under study included Pb
and As (Table 4-6). The total As content of collected soils
varied from average 4.17 to 6.33 mg/kg. The soils from
Tannery  wastes  contaminated  areas  had  the  highest  As
content kaliakoir (Table 4) and the lower As content Food
and Beverage Tongi (Table 6). Thus, all soils except soils
contamination by pharmaceutical wastes were suitable for
crop  production.  Unlike  others,  the  total  Pb  content  of
soils varied a little. The mean Pb values of all soils falls
within a range of 28.43 to 42.03 mg/kg. The highest values
for Tannery waste water soils kaliakoir (Table 4) and the
lowest for Food and Beverage water soils konabari (Table
5). 

Table 4. pH, P, Fe, Mn, Pb & As contents of soil samples collected from (Kaliakoir, Gazipur)

Type of Industry
Properties

pH Avail.    P Fe Avail.   Mn Total.  Pb Total.      As
- mg /kg mg /kg mg /kg mg /kg mg /kg

Tannery 7.67 29.80 113.67b 59.47 39.83 6.20
Pharmaceuticals 7.73 30.13 140.66a 63.07 38.90 6.33
Textile 7.27 31.40 97.20c 57.63 38.03 6.07
Food and Beverage 6.93 26.30 95.10d 52.97 42.30 5.90
LSD 0.61 2.60 18.66 8.15 6.04 0.39
Level of sig. NS NS * NS NS NS

Table 5. pH, P, Fe, Mn, Pb & As contents of soil samples collected from (Konabari, Gazipur)
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Type of Industry
Properties

pH Avail. P Fe Avail.   Mn Total.  Pb Total. As
- mg /kg mg /kg mg /kg mg /kg mg /kg

Tannery 6.90 26.50 89.33 55.97 36.03 5.40
Pharmaceuticals 6.87 23.97 97.27 60.53 28.43 5.13
Textile 6.43 27.07 92.50 50.97 31.50 4.93
Food and Beverage 6.90 28.53 79.77 39.70 28.23 4.17
LSD 0.94 6.24 13.75 12.63 6.72 0.65
Level of sig. NS NS NS NS NS NS

Table 6. pH, P, Fe, Mn, Pb & As contents of soil samples collected from (Tongi, Gazipur)

Type of Industry
Properties

pH Avail. P Fe Avail. Mn Total Pb Total.      As
- mg /kg mg /kg mg /kg mg /kg mg /kg

Tannery 7.33a 27.17 101.60 57.87 37.27 5.97a
Pharmaceuticals 7.10ab 24.50 107.93 63.30 30.93 5.23b
Textile 6.30b 28.40 93.37 46.50 31.90 5.17b
Food and Beverage 7.20 27.13 87.60 40.17 28.53 4.47
LSD 0.45 5.16 13.02 12.50 4.71 0.54
Level of sig. *** NS NS NS NS *

* = Significant at 5% level of probability, ** = Significant at 1% level of probability, NS = Not significant, In a column figures with 
same letter or without letter do not differ significantly where as figures with dissimilar letter differ significantly (as per DMRT)

Effect of Industrial Waste Water on Crop: In the study
area soil  collected at the depth of 0-15 cm. Survey was
carried  out  in  different  location  from the  three  selected
area of Gazipur. The author made question to farmers and
observed  results  that  20%  farmers  told  wastewater  was
good  for  crop  production.  Sewage  irrigation  slightly
improved the bulk density and water holding capacity of
soils. Upazila Agriculture Office in survey area, crop yield
are  gradually  lower  due  to  industrialization,  improper
industrial  waste  disposal  and  contamination  of  soil  and
water. 
Effect of Industrial Waste Water on health: Many 85 %
respondents  had  bad  impact  on  health  for  using  crop
grown  by  wastewater  application.  Only  few  (10  %)
respondents told that arsenic problems were found in the
area. Majority (70 %) of respondents informed about the
uncleaning  of  supply  water.  45  %  respondents  told
sometimes water contains insect leg and debris and 70 %
respondents  ensured  that  supply  water  had  bad  smell.
Based  on  the  respondents  opinion,  80  %  farmers  had
problem  with  itching  working  in  the  paddy  field,  75%
suffered  skin  diseases  working  in  wastewater  irrigated

field,  48%  people  infected  by  helminthes,  specially
children  and  55% had water  born  disease  like  diarrhea,
cholera etc. in the study area. 

References

Ayers,  R.S.  and  Westcot,  D.W.  1985.  Water  quality  for
ageicultural FAO irrigation and drainage paper 29(1): 1-44.

Emongor,  V.,  E.  Nkegbe,  B.  Kealotswe,  I.  Koorapetse,  S.
Sankwasa and S. Keikanetswe. 2005. Pollution Indicators in
Gaborone Industrial  Effluent.  Journal of Applied Sciences
5(1): 147-150.

Islam, M.F., Zaman, M. W. and Rahman, M.M. 1998. Relative
suitability  of  industrial  water  quality  in  Dhaka  city,
Bangladesh. Journal of Environmental Science, 4: 116-120.

Greenland, D. J. and Hayes,  M. H. B. 1986. The Chemistry of
Soil Processes (eds.), John Wily & Sons Ltd. pp. 593-619.

ADB (Asian  Development  Bank)  (1994).  Training  manual  for
Environmental  Monitoring.  Engineering  Science,
INC.,USA, p.2-16.

World  Health  Organization  (WHO).  1993.  Guidelines  for
drinking water  quality. 2nd edn. Vol. 1. Recommendations,
WHO, Geneva, pp.174.

78

http://M.H.B.1986.The/

