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ABSTRACT
The effect of automobile pollution on the physical and biochemical aspect of Cassia

fistula leaves was studied. The leaf wash pHand pH of cell sap was found to be reduced.
The photosynthetic pigments and  the ascorbic acid content of the leaves facing air pollution
also decreased. The harmful effect of auto-exhaust pollutants found decreased with the
increase in the distance from the roadsides.
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INTRODUCTION
Combustion of petroleum products as a

source of energy in automobile generates a
variety of gases and particulates which
contaminate the ambient air .The problem of
auto-exhaust pollution is increasing day by day
specially in metros. It is estimated that in
general auto vehicles contribute more than
70% of total urban pollution.These pollutants
get deposited on all exposed plant parts specially
leaves1 and  affect them accordingly.2-5

OBJECTIVES
The present work was conducted to

know the effect of auto-exhaust pollution on
Cassia fistula leaves growing along road sides.
Few physicochemical aspects of leaves such
as Leaf wash pH and cell sap pH, chlorophyll
carotenoids and vitamin C has been studied in
relation to air pollution.

MATERIAL AND METHODS
Leaves of Cassia fistula growing along

road side10 meter away (P1), 100 meters away
(P2), and 1000 meters away(R) from the
roadsides were collected. Leaves collected
from 1000meter away i.e.  university
department campus Khandwa Road were
considered as reference area i.e. less polluted
site. Five leaflets in triplicates from preselected
leaves were plucked carefully and placed in a
poly bag from the height of 3-4 meter and
brought to laboratory weekly. The injury
symptoms on the leaves were observed.
Leaflets were washed in separate beakers with
50ml distilled water and then pH of this wash
was determined with the help of digital pH
meter (Eytech instrument pH 500). For cell
sap pH determination the sample leaflets were
crushed in 50ml-distilled water and the pH of
cell sap was determined. The chlorophyll and
carotenoids content of the leaflets collected at
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the date of first sampling (1st day) and after
7th,and 14th day was determined following6,7

respectively. Ascorbic acid content of the leaf
lets on the first sampling was also determined
following the procedure manual8.

RESULTS AND DISCUSSION
The effect of urban pollution on the pH of leaf
wash and on the cell sap of the Cassia fistula
leaves is presented in Table 1. It is very clear
that the pH of the leaf wash was more acidic
as compared to the leaves collected from 1000
meter away roadside. Similar results were
noted with reference to the pH of cell sap that
is the cell sap of P1 was more acidic then P2
and reference area. Reduction in the pH of
leaf wash can be explained on account of
nature of pollutants which contain mainly SO2,

NOx and suspended particle matter which
contains chloride and sulphates salts. These
particulates deposited on leaves surfaces
impart an acidic nature. It is established that
condensation of SO2 on organic and inorganic
particulates and its further conversion to
sulphates, sulphonates, dithionates and other
related derivatives brings about acidity. The
present findings are in confirmation with the
work of Wagela.The reduction in pH of cell
sap clearly proves that these pollutants have
been penetrated the leaf surfaces either directly
or indirectly through stomata and epidermis.
The change in the pH of cell sap must have
also affected the metabolism of leaf along
with the toxic effect of pollutants which is
further confirmed by the reduced values of

Sample
Nos. P1 P2 R P1 P2 R
1 6.3 6.5 6.9 5.3 5.5 5.6
2 6.1 6.6 7 5.4 5.5 5.7
3 6 6.5 6.8 5.4 5.6 5.6
4 6.2 6.6 6.9 5.2 5.4 5.6
5 6.1 6.6 6.9 5.4 5.5 5.7
Average 6.1±.12 6.5±.08 6.9±.07 5.34±.08 5.5±.07 5.6±.07

Leaf wash pH Cell Sap pH

Day
   P1 P2 R P1 P2 R
1st Day 1.2 1.29    0.9 0.99   

-35.82 -31.01 1.87 -22 -14 1.15
7th Day 1.1 1.27    0.8 0.95   

-41.17 -32.08 1.87 -30 -17 1.14
14th Day 1.06 1.14    0.64 0.88   

-67.82 -35.95 1.78 -42 -20 1.1
                    

Chlorophyll Carotenoids

Table 1 : Leaf was pH and pH of cell sap of Cassia fistula leaves along
roadsides at Indore

P1 : 10 meters away from roadside
P2  : 1000 meters away from roadside
R  :  Reference area

Table 2 : Chlorophyll and Carotenoids content (mg per gm fresh weight of leaves)

Note : Reduction in percentage given inside parenthesis.
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photosynthetic pigment and ascorbic acid
(Table 2 and Table 3).The reduction in
chlorophyll can be attributed to SO2 induced
activity resulting in removal of magnesium ion
which converts it into phaeophytin, modify the
light spectrum characteristics9,10. However,
Ziegler11 suggested that reduction in chlorophyll
is caused by toxic ions formed by the dissolution
of SO2 in water inside leaf tissue which
preferentially incorporate into thylakoid
membrane. Another study suggested that super
oxide radicals formed may also oxidize
chlorophyll pigments12. Reduction in the
chlorophyll of plants exposed to air
enriched by  SO2 has  been   reported  by  many
worker13-19. However in present study the
reduction in photosynthetic pigments have been
attributed to the mixture of pollutants specially
SO2 and NOx. Ascorbic acid is a known
reducing agent and primarily a powerful
reductant of protochlorophyll (id)20. The
decrease of ascorbic acid in   presence of SO2
might be a result of its reduction or conversion
to Dihydro-oxyacetonephosphate( DHAP) or
oxalic acid and other  convertible
carbohydrates21,22.

CONCLUSION
Automobile pollution has adversely

affected the physico-chemical and biochemical
parameter of Cassia fistula which is a very
important ornamental road side tree. These
changes may result  in reduced growth
performance in long term. Study suggests that

S. No. P1 P2 R
1 1.4 1.82 1.94
2 1.4 1.82 1.96
3 1.5 1.86 2.06

Average 1.5±.05 1.83±.02 1.98±.06

simple parameter like pH of leaf wash and cell
sap can be used as faster mean to monitor air
pollution.
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