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ABSTRACT

Increasing pollution especially by automobile exhausts in the urban has
evidenced the decline in the environmental quality. These pollutants from
automobiles are known to affect the physiology of plants. The effects are
most often apparent on leaves, which are usually the most abundant and
most obvious organs. The study involved determination of effect of auto-
mobile exhausts on biochemical composition of two important treesviz.,
Polyalthia longifolia and Mangifera indica. The leaves of two plants
collected from polluted and unpolluted areas reveal ed that major effect of
the pollutants is on chlorophyll content. Significant loss of chlorophyll
was observed in case of polluted leaves. Studies also revealed that these
pollutants result in increase in the phenol content of the leaves and de-
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crease in the ascorbic acid content.
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INTRODUCTION

Concernover the state of environment hasgrown
all over theworld over sincesixties. Thedeclineinen-
vironmental quality hasbeen evidenced by increasing
pollution, loss of vegetation cover and biologicd diver-
gty, excessve concentration of harmful chemicasinthe
ambient environment in thefood chain, growing risk of
environmental accidentsand threat to thelife support
systems.

Pollution isthe contamination of earth’senviron-

ment with material sthat interferewith human health,
quality of lifeor the natural functioning of ecosystem.
There are two categories of pollutants oneis biode-
gradable and other nonbiodegradable. Biodegradable
pollutantsare materia ssuch assewagethat rapidly de-
compose by natural processes. These pollutants be-
comeaproblem when added to theenvironment faster
than they decompose. Nonbi odegradabl e pollutantsare
materia sthat either do not decompose or decompose
very dowly inthenatura environment. Once contami-
nationoccurs, itisdifficult orimpossibleto removethese
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pollutantsfrom theenvironment (Ex. DDT, Dioxinsand
PCBs). Theaccumulation of these pollutantsmay |ead
to bioaccumul ation and biomagnification.

Effectsof air pollution on plants
1. Air pollution effectson distribution of plants

Air pollutantsarewd | known to effect thedistribu-
tion of plants. SO, isthe prime cause of the disappear-
anceof lichen floraespecialy of epiphytic formsfrom
industrid urban areas. Numerous mapping studieshave
repestedly demonstrated that lichen distribution corre-
lateswith SO, concentrationintheair. Grindson and
Nylander werethefirst to note that smoke and gases
causeadecreaseinlichen numbers. Unlikehigher plants,
lichensnever shed their toxin-laden partsand on the
contrary seemto have amarked capacity for absorb-
ing and accumulating pollugenic substancesfrom the
environment.

2. Air pollution effectson plant parts

Air pollution effectsare most often gpparent onthe
leaves, which areusually the most abundant and most
obviousorgans. Even thoughinjury may occur onthe
stem or roots, sooner or later it istheleaf that shows
the symptoms. The exception occursin some peach
varietieson which fluorides can causeapremature soft-
ening of thebasd part. Howersarerardy injured by air
pollutantsexcept for ethylenewhich causesabscission,
buds may remain or wholly closed and flowers may
opendowlyatal.

3.Air pollution stress

Thereareseverd possihilitiesof air pollutionmodi-
fyingor digtributing thenorma seasond rhythmof plants,
depending onthe severity of air pollutioninduced inju-
riesor stress. In many controlled environmenta studies
this stress has been shown to reduce the growth and
yield of the plantsdueto cell damage.

EXPERIMENTAL

1. Absorbance of acetoneextracted chlorophyll was
taken at 663nm and 645nm in a spectrophotom-
eter. Amount of chlorophyll wascalculated using
theabsorption co-efficient.

2. Totd phenol estimation wascarried out withfolin-
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ciocateu reagent (FCR). Phenol reactswith an oxi-
dizing agent phosphomol ybtatein FCR under a-
kaineconditionand resultintheformation of ablue
coloured complex, the molybdenum bluethat was
measured at 650nm colorimetricaly.

3. Ascorbic acid reduces 2, 6-dichlorophenaol in-
dophenolsdyeto acolorlessleucobare. Ascorbic
acid gets oxidized to 1-dehydro ascorbic acid.
Thoughthedyeisbluein colour, it appearspink at
theend pointinacidicmedium. Oxdicacidisused
asatitrating medium.

Materials

Thestudy involved determination of effect of auto-
mobile exhausts on biochemical composition of two
important treesviz, Mangifera indicaand Polyalthia
longifolia.

Theleavesof thetwo plantswere collected from
both polluted and unpolluted areas. Threeimportant
constituentsviz., Chlorophyll, Phenol, Ascorbic acid
wereconsdered for comparativeanaysis.

Collection of plants

The plants selected for the study were collected
fromtwo different places. Theplant materid scollected
from B.H. Road (NH-206), near collegecampuswere
cond dered aspolluted sampl es. For unpolluted samples,
the plant material swere collected from an orchard near
shinganabidare, whichis 15 kmsinterior fromthemain
road near Mandagadde, Thirthahdli taluk, Shimogadis-
trict. Theleavesfrom lower brancheswere selected
during materid collection.

RESULTSAND DISCUSSION

Species  Sample Chlorophyll Phenol Ascorbic acid

in mg in mg in mg

Mangifera  UP 74776  12.9625 0.468
indica P 52337  20.2435 0.375
Polyalthia ~ UP 29.855 * 0.093
longifolia P 17.2540 * 0.0354

UP=Unpolluted, P=Polluted,*= Found in negligible amount

Averagefoliar biochemica estimation mg/gramin
polluted and unpol luted environment

The above observations showed that the amount
of chlorophyll pigment wereconsiderably lower inplants
growinginpolluted area. Thedecreasein pigment con-
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centration might be due to the gross disruption of
thylokoid membranes in the chloroplast or
chlorophyllaseactivity.

Phenol content of |eaves showed higher concen-
trationin polluted areasthan in comparatively non pol-
luted areas. Theincreaseinfoliar phenol contentinre-
sponseto air pollution might be dueto an increased
polyphenolase activity generally accompanied by in-
creased concentration of the phenol substances.

The observation on the estimation of ascorbic con-
tent of |eaves showed lower concentration in the pol-
|uted environment than those growing in the compara:
tively non polluted area. Thedecreasein ascorbicacid
level may bebecauseinvariably it isrelated with chlo-
roplast activity includingitssynthess.
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