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ABSTRACT

Air pollution has a various effect on much metabolic process in plants such as photosynthetic activities,
mitochondrial respiration and stomatal structure of plants. This study is carried out in Congress Nagar area
of Nagpur city. Construction work particularly construction of metro bridges in different parts of Nagpur
city, may lead to increase in the amount of cement dust in environment. These act as the sources of dust
and other particles in and around the living place. To know about the extent of dust pollution, a common
plant Brassica campestris was found to be one of the plants which are higher in number. The chlorophyll
a, Chlorophyll b, total chlorophyll, and carotenoid content of the leaves have found to decrease in the leaves
of the plant grown in areas exposed to dust when compared with unpolluted plants. Similarly the other
components such as calcium, sodium, manganese magnesium, zinc got increased in the affected plant
Brassica campestris. Certain parameters such as alkaloids and flavonoids, have got decreased in its quantity
in case of affected plant Brassica campestris. It is clear that the cement dust particles affect certain
biochemical properties of plants.
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(Taylor and Davies, 1990). One of the most

INTRODUCTION:
Air pollution has a diverse effect on much

recent studies of these stresses was a dust

accumulation, which leads to formation of
metabolic process in plants such as ) .

severe damage in the photosynthetic
photosynthetic  activities, mitochondrial L

apparatus (Santosh & Tripati,2008).
respiration and stomatal structure of plants . .

Increasing amount of cement dust causes in
(Miller et al., 1973). Industries as well as

visible abnormalities like progressive decline
construction work are emitting toxic . . )

in  physiological process such as
substances which adversely affect man's food

photosynthetic activity and respiration rate.
supply by polluting nearby growing plants.

Hence, the present investigation was
Construction activities like construction of

undertaken to study the effect of structural
bridges are responsible for altering the

and functional aspects of selected crop plant
ecosystem. The Cement dust plays a vital role . )

Brassica campestris in the field condition
in the imbalances of the environment and

under natural exposure to Cement dust
produces air pollution hazards. Physiological

pollution. Number of literatures showed that
abnormalities such as reduced growth are

there is a direct relation between cement dust
due to the cumulative effects of the causal

deposition and physiological process in
factors on the physiological processes

plants. Since the studying area is affected
requiring for plant growth and its

with heavy cement dust which deposits on
development. Increased level of air pollution

the plants and producing a significant
has been shown to affect functions of

adverse effect. A periodical study was carried
stomata, leaves and root of young beech
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out to study the effect of cement dust
pollution on the growth of selected Brassica

campestris plant.

MATERIALS AND METHODS:

The chlorophyll is the important components
for photosynthesis, and found in chloroplasts
photosynthetic plant tissues. They are
readily extracted in organic solvents such as
acetone and ether.

Chemically, each chlorophyll molecule
contains a tetrapyrol nucleus with a chelated
magnesium atom at the centre and a long
chain hydrocarbon side chain attached

through a carboxylic acid group.

3 Estimation of Chlorophyll

The plant Brassica campestris selected for
field
collected from 0.5, 1.0 and 2.0 km distance

study. The plants samples were
from construction area. Control site was
selected 16 km away from construction site.
The plant samples were collected from both
PIAEE (2013)

method was used to estimate the chlorophyll

control and polluted site.

content of the plant. The photo synthetic
pigment were extracted from leaves in 80%
acetone and centrifuged at 3000 RPM for 15
minutes to remove the debris. The volume of
clear extract was made up to 100 ml by the
addition of 80% acetone and its absorbance
at 645 and 663 nm measured with a
spectrophotometer.

Chlorophyll a and b were determined by
using the formulae given by Arnon, 1949.
The total Chlorophyll content was obtained
by addition both the chlorophyll a and b
values.

Some calculations were listed as follows:
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mg of chlorophyll a /g = 12.7 (A663) — 2.69
(A645) x 1000 x W / V

mg of chlorophyll b /g = 22.9 (A645) — 4.68
(A663) x 1000 x W / V

and

mg of chlorophyll/g = 20.2 (A645) + 8.02
(A663) x 1000 x W / V

Where
A = Absorbance at specific wavelengths,
\Y%

Final volume of chlorophyll in 80 %
acetone, and
W = Fresh weight of tissue extracted. were

done as per CLSI guidelines.

RESULTS AND DISCUSSION:

Affected area is Brassica campestris. The
chlorophyll a, chlorophyll b, total chlorophyll
and carotenoid levels of the sampled plants
were calculated and the results are tabulated
in (table - 1). The amount of total chlorophyll
in affected leaves was 4.991 mg/g and that of
control leaves was 5.422 mg/g.

Similarly in the various biochemical
components of the control and affected leaves
of Brassica campestris was tabulated ( Table-
2). A marked increase is seen in the content
of total calcium, sodium, zinc & copper
content because dust particles contains
several nutrients including S, B, Ca, Mg, Fe,
Cu, Zn, Mn, P, which are crucial for plant
growth.

A considerable loss in total chlorophyll in the
leaves of plants exposed in severe air
pollution supports the argument that the
chloroplast is the primary site of attack by air
pollutants which make their entrance into
the tissues through the stomata and cause

partial denaturation of the chloroplast and
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decreases pigment content in the cells of
polluted leaves.

The reduced photosynthetic potential of
dusted plants as affected by decreased
absorption of light (Peirce, 1910; Czaja,
1962),

(Rehman and Mohamed, 2012; Sadhana et

internal damage to leaf tissue
al. 2013), interruption in CO2 gas exchange
(Czaja, 1962; Darley, 1966) and reduced
photo synthetic area.

Similarly certain parameters such as
alkaloids and flavonoids have got decreased
in its quantity in case of affected plants. Thus
the effect of cement dust on one of the
commonest plant Brassica campestris has
been studied. It is clear from the observation
that the cement dust particles affects certain

biochemical components of Brassica.

The

quantitatively estimated in various species of

phytochemical compounds were

Brassica include phenolics, flavonoids,

ascorbic acid, glucosinolates, carotenoids,

and tocopherols. Table 2 present the

phytochemical content (total phenolic

content of various extracts of some parts of
Brassica campestris . The organic extracts of
the various parts of Brassica campestris
plants have been found to contain the
considerable amounts of phenolic
carotenoids,

which

compounds, flavonoids,

ascorbic acid, and

the

tocopherols
indicates suitability of Brassica

plants for pharmaceutical applications
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Table -1. Chlorophyll Estimation of Brassica campestris in the study area

samples Chlorophyll a [Chlorophyll b  [Total Chlorophyll
(mg/g) (mg/g) (mg/g)

Control leaf 1.880 +£0.020 (3.542+0.150 5.422+0.170

leaf sample 1 Area (0.5 km.) [1.726+0.038 [2.862+0.125 4.58810.163

leaf sample 2 Area 1(1.0 1.511+£0.220 |[2.686+0.456 4.197+0.676
km.)

leaf sample 3 Area 1(2.0 1.311 £0.140 (3.680£0.427 4.991+0.837
km.)

Table -2. Biochemical analysis of Brassica campestris in the study area

SAMPLE DETAILS
SI.NO . N,ame of the parameter Brassica campestris
Extracting solvent in mg/g (leaf extract)
affected Control
1
Ethanol, methanol, | Total phenolic 9.03 12.78
acetone content (mg/g)
2
Ethanol, methanol, | Total flavonoids 2.25 3.60
acetone (mg/g)
3
Hexane Carotenoid (mg/g) 5.80 6.78
4
Methanol glucosinolates (mg/g) 0.15 0.19
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