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Abstract

Nutrient losses due to brick production were evaluated at 50 Upazilas in
nine districts of the central region of Bangladesh. The average land area occupied
by a brick kiln was 0.59 ha. Water- extractable N, P, K and S, and total N, P, K
and S decreased by 67, 60, 62, 53, 67, 67, 87 and 33% in burnt bricks compared to
unburnt one, respectively. Permanent loss of huge quantity of plant nutrients is
occurring due to brick manufacturing every year in Bangladesh.

Introduction

Soil is a fragile resource that can be lost or degraded that it is no longer useful to
support crops. These adverse effects can be especially pronounced for soils abused by the
several anthropogenic activities including brick manufacturing®. Eight major conflicting
land uses have been identified in Bangladesh, agriculture vs brickfields is one of them®.
Brick making is associated with enormous heat evolution, pollution and loss of fertility
by which soil becomes unable to grow significant amounts of plants. Brick burning
including fire wood, coal etc. also emits oxides of nitrogen, methane, carbon dioxide and
other toxic gases to the atmosphere. About 7% of the total land area of Bangladesh is
under degradation®. Brick kilns continuously engulfing good quality agricultural lands
all over the country. As a result, plant nutrients are depleting continuously from
agricultural lands because of brick manufacturing. Brick kilns alter the physico-chemical
properties, and plant nutrient status of the soils permanently. In many areas, bricks are
made from top soils and this becomes a major cause of depletion of fertile soil. A scanty
information is available in the literature on nutrient losses due to brick production in
Bangladesh®.

So, the objective of this study was to assess the depletion of fertile agricultural land
and nutrient losses viz. nitrogen, phosphorus, potassium and sulfur in burnt bricks
compared to unburnt one produced at 50 Upazilas of nine districts in Bangladesh.
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Materials and Methods

Unburnt and burnt bricks were collected from 50 Upazilas at the rate of one brick
kiln per Upazila of nine districts in Dhaka division. Brick kilns were surveyed and data
regarding the land area occupied by a brick kiln was recorded. Samples of unburnt and
burnt bricks were collected, air-dried, crushed and passed through 2 mm mesh sieves
and kept in plastic bottles for chemical analysis. Air-dried samples were analyzed in
triplicate and calculation was done on dry weight basis. Water-extractable N was
determined following micro-Kjeldahl’s distillation method®. Available P was extracted
with 0.5 M NaHCO:s as recommended by Olsen et al.©) and determined with a spectro-
photometer. Water- extractable potassium and sulfur were measured by flame
photometer and spectrophotometer, respectively. Total nitrogen was determined by
micro-Kjeldahl’s distillation method®). Total phosphorus, potassium and sulfur contents
were determined by digestion with a mixture of concentrated HCI/HNOs (1 : 3) as
described by Schlichting et al.?). Total phosphorus was determined by the yellow color
method®), total potassium by flame photometer and total sulfur was measured by
spectrophotometer after developing turbidity with BaCl, using Tween-80, respectively.
Mean and standard deviation were determined following statistical packages in Office
2000 program.

Results and Discussion

The average land area occupied by a brick kiln was 0.59 ha. Water-extractable
nitrogen, phosphorus, potassium and sulfur reflect the availability of these essential
plant nutrients. The highest concentration of nitrogen (47.6 mg/kg) in unburnt bricks was
found at Dhaka and lowest (23 mg/kg) at Madaripur with a mean value of 35.24 mg/kg,
while the highest and lowest concentrations were observed to be 15.25 and 10 mg/kg in
burnt bricks at Rajbari, and Munshiganj and Gazipur, respectively and the mean value
was 11.65 mg/kg. The highest concentration of phosphorus (4.06 mg/kg) was noticed in
unburnt bricks at Rajbari as compared to the lowest value (1.7 mg/kg) at Tangail with a
mean of 2.7 mg/kg, while in the burnt bricks the highest and lowest concentrations were
1.55 and 0.72 mg/kg at Rajbari and Tangail, respectively. Highest potassium concentra-
tion in unburnt bricks (225.4 mg/kg) was observed at Munshiganj and lowest (97 mg/kg)
was recorded at Faridpur with a mean of 146.86 mg/kg, whereas the highest potassium
concentration (90.8 mg/kg) was recorded at Munshiganj and lowest concentration (42.14
mg/kg) was observed at Faridpur with a mean of 56.22 mg/kg in the burnt bricks.
Highest concentration of sulfur (27.54 mg/kg) was recorded in unburnt bricks at
Munshiganj and lowest concentration (8.06 mg/kg) was observed at Shariatpur with a
mean value of 15.36 mg/kg, whereas the highest sulfur concentration (12.54 mg/kg) was
found at Munshiganj and lowest (4.33 mg/kg) at Gazipur with a mean of 7.21 mg/kg in
burnt bricks was recorded. The mean values of total N, P, K and S contents in unburnt
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bricks were 0.06, 0.03, 1.47 and 0.03% (Table 1) and in burnt bricks were 0.02, 0.01, 0.19
and 0.02%, respectively.

Table 1. Average values of plant nutrients content in unburnt and burnt bricks of nine districts in

Bangladesh.
Locations N P K S
(Districts) Type of Water Total Water Total ~ Water Total Water Total
bricks extractable (%) extractable (%) extractable (%) extractable (%)
(mg/kg) (mg/kg) (mg/kg) (mg/kg)

Munshiganj  Unburnt 39.40 0.06 3.21 0.03 225.40 1.53 27.24 0.06
Dhaka 47.60 0.07 2.90 0.03 214.80 1.69 22.76 0.05
Faridpur 32.57 0.05 2.59 0.03 97.00 1.69 11.65 0.03
Shariatpur 31.20 0.05 2.60 0.03 122.40 1.61 8.06 0.02
Gopalganj 39.60 0.06 1.85 0.02 112.60 1.37 12.37 0.03
Gazipur 29.83 0.05 1.98 0.02 135.17 1.01 10.01 0.02
Tangail 38.50 0.06 1.70 0.02 136.80 0.93 12.46 0.03
Rajbari 35.50 0.06 4.06 0.04 132.25 1.65 10.08 0.02
Madaripur 23.00 0.04 3.42 0.03 145.33 1.76 23.60 0.05
Mean 35.24 0.06 2.70 0.03 146.86 147 15.36 0.03
Sd 7.09 0.01 0.78 0.01 44.01 0.31 7.11 0.02
Munshiganj  Burnt 10.00 0.02 1.24 0.01 90.80 0.13 12.54 0.03
Dhaka 13.20 0.03 1.24 0.01 66.20 0.15 10.04 0.02
Faridpur 10.71 0.02 1.26 0.01 42.14 0.19 5.12 0.01
Shariatpur 11.00 0.02 1.14 0.01 45.60 0.17 5.02 0.01
Gopalganj 11.00 0.02 0.83 0.01 45.20 0.16 5.56 0.01
Gazipur 10.00 0.02 0.78 0.01 44.67 0.10 4.33 0.01
Tangail 12.00 0.02 0.72 0.01 52.30 0.11 4.93 0.01
Rajbari 15.25 0.03 1.55 0.02 63.75 0.26 5.38 0.01
Madaripur 11.67 0.02 1.03 0.01 55.33 0.41 11.95 0.03
Mean 11.65 0.02 1.09 0.01 56.22 0.19 7.21 0.02
Sd 1.68 0.00 0.27 0.00 15.55 0.10 3.31 0.01
DOAC(%) 67 67 60 67 62 87 53 33

DOAC= Decreased over average content in unbunt soil.

The values of water-extractable N, P, K and S, and total N, P, K and S varied among
the brick kilns considerably possibly due to variation in topography, soil types,
landscapes, slopes, physico-chemical properties, fire severity, temperature, fire frequency
and clay mineralogy of the soils, fertilizer application to crops, brick manufacturing
processes, cropping pattern and management practices. Water-soluble nitrogen,
phosphorus, potassium and sulfur, and total content of nitrogen, phosphorus, potassium
and sulfur decreased by 67, 60, 62, 53, 67, 67, 87 and 33% in burnt bricks, respectively
(Table 1). Nitrogen and sulfur might be lost in the gaseous form to the atmosphere. Any
high-temperature burning or heating of organic materials, may evolve some of the
nitrogen and sulfur as oxides, which then oxidize to nitric and sulfuric acid®. Hot-
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burning forest wildfires convert a great deal of nitrogen and sulfur, and some
phosphorus, to gaseous forms in which they are lost from the site®. In burnt bricks, the
decrease of phosphorus is in agreement with the findings of Romanya et al.09 The
decrease of potassium content in burnt bricks coincides with the findings of Tiedman and
Anderson@), and Raison et al.(2 but contrast to the findings of Pantami et al. 3. The
present experiment is increasing awareness about the situation of plant nutrient losses
and environmental pollution created by burning of bricks.

The present experiment revealed that brick manufacturing through burning causes
huge losses of fertile agricultural lands as well as nutrients in the central region of
Bangladesh.
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