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ABSTRACT

One of the important causes of woodland destrngdahe emission exhausts, Particulate polluthois waste
dumping sites and the consequent air pollutiontidRdate pollution not only hampers plant growtlstead disturbs the
ecological balance. Tryouts on particulate pollutroonitoring were directed in order to ascertaihawior of Fly ash dust
on various plant Species at and around the Badaneumal power plant fly ash dumping site in Delfle plant species
at these selected sites comprises of Ne&rad{rachtaindica), jungle jalebi Pithecellobium dulce), Mast tree or Ashoka
(Polyalthialongifolia), and SheeshanbDélbergiasisoo). For this study leaf area, total chlorophyll, f@ia, Ascorbic acid
was evaluated in order to study the effect of flgh aparticulate contaminants resulting from dumpisite.
Substantial decline was found in total chlorophpliptein content with condensed leaf area/size,evew a significant
increase was observed in case of Ascorbic acideobmtcross the study. From the study it was coeclubat these plant
species can be used as best indicators for asgehsitily ash contamination and the need arisgdatiot resistant species

at this dumping site in order to remediate the same
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INTRODUCTION

From last few decades demand of energy in the fofrelectricity increased endlessly owing to incean
population and origination of new industrial expans all over India. Which amplified energy requient thereof.
To fulfill this increasing energy demand a lot aégsure on coal based thermal power plants to peothore and more
power that releases vast amount of by-product asen@mmonly called fly ash (FA). According to Atican Society for
Testing and Materials (ASTMN) and European Starsléady designate fly ash into two types viz. clasand class C
based on the amount of calcium, silica, aluminal, iaon preseft" Its conventional disposal practice requires langas
of land in the form of dumping sites, leads to @as ecological problems such as degraded wateityjyaioductive soils,
human and animal health system and normal functipmif higher plant&>! The only alternative management is to
vegetate these landfill areas as plants providguate leaf area for effective adsorption, accurmaraind impingement of
air pollutants in order to diminish the pollutiooald in surrounding environment with varying capadar different
specie¥ ¥. Effects of air pollution on various biochemicatfors such as Ascorbic acid content, Chlorophyfitent and
relative water content was reported from time mefi”. Plantation of waste dumping sites offers onehef important

choices for pollution control because plants hawegl been known to act as a sink for various airlupats.
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Therefore impact of pollutants on biochemical chegastics of plants is often used as a tool faleation of ecological
contaminatioi™**. However several reports have shown that plantsrzatioally develop characteristic resistance against
various pollutants depending upon various eco-piygical factors and cyto-genetic buildup of thim specids
One of the most conjoint impacts is the regulariskiing of chlorophyll followed by chlorosis of falje resulting in the
impairment of photosynthetic pigments. Current gtsdrutinizes the influence of fly ash pollution, orhlorophyll,

ascorbic acid and protein content in selecteddpeeies.
DESCRIPTION OF THE STUDY AREA AND CLIMATIC CONDITIO NS

The study was carried out at and around the dugnpite of Badarpur Thermal Power Plant, situatecthen
Badarpur-Faridabad roadway in South Delhi (28°1228°53' N and 76°50' —-77°23" E; 213-219 m above )msl
This power plant consists of 5 power posting parte normal coal intake is 10,439 metric tons gy, dvhich outcomes
in 12,181 kg of S@ 277,589 kg of NOx and 1,574,166 kg of Q&r hour added to the surroundind*dirin addition to
this the large amount of fly ash is released thhoilng pipes along with the water to nearby arearavitds dumped in an

open atmosphere and is subjected to wind erosion.

MATERIALS AND METHODS

Sampling Sites and Sampling Procedure

Four Sites (I, II, Ill and IV) selected for sampgsituated close to dumping site. This area is frem other
anthropogenic sources of pollution units such dscudar and industrial. University area was seleas a control site
situated about 18km from the power plant. Principede species designated for this study includesnNe
(Azadirachtaindica), jungle jalebi Pithecellobium dulce), Ashoka or Mast tree Pflyalthialongifolia) and
Sheeshanifal bergiasisoo).

Collection of Leaf Samples

Leaf samples were collected from 4 different plgpecies of equal girth, Air pollution toleranceléx (APTI)

was determined accordiffghy means of the formulae
APTI = {[AC (Tp + PH) + vac] / 10}

Where A is the ascorbic acid in mg/gpTs the total chlorophyll in mg/g.{Fis pH of leaf sample; andyR is

relative water content in mg/g. During transpodatihe Polythene bags were used for storing leapkss.
Estimation of Relative Moisture Content

Relative Moisture content was measured accordingethod df! and relative water content was determined by
the formulaé®

RWC= [(FWT-DWT)/ (TWT-DWT)] x100
FWT=Fresh weight, DWT=Dry weight, TWT= Turgid wéig
Measurement of Biochemical Parameters

Leaf area was measured using a Leaf Area Metdr lmilage Analysis System (Sky Instruments Ltd., UK).

The chlorophyll contents of fresh leaves were assksby the methd§ using dimethyl sulphoxide (DMSO).
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Chlorophyll concentration, measured on a (Doublenbé&JV-VIS Model 1372 El) Spectrophotometer, ancaladted by
the formulae df” and™®was expressed in mg/g of fresh weight. Leaf-extpittvas calculated accordiiy 0.5 g of leaf
material was ground to paste in pestle and mortdrdissolved in 50 ml of distilled water and pH wasasured by using
calibrated Docu-pH(Sartorius) digital pH meter. Total soluble protemntent of leaves was determined by the method
M¥lysing 0.2M phosphate buffer (pH 7.0), 0.1N NaOHAT#hd Bradford reagent. Absorbance was measur&85tm,
and protein concentrations were measured usinghbosérum albumin as reference. Ascorbic acid wasagd by 2,

6-dichlorophenol in dophenol’s dye metH&¥
Statistical Analysis

The data was subjected to one way analysis of MegigANOVA) at 95% confidence interval carried ¢t all

plants parameters.
RESULTS & DISCUSSIONS

The leaf area of plants decreased in comparisqollated and control site, Table 1 with maximuraflarea of
(12.60 cm) at control to (7.32 cfpat heavy dust area in caseAaindica fallowed by (144 to 124 cfhin case oP. dulce
at control and polluted respectively. While as iase of P. longifoliaand D. sisoo the leaf area decreased from
(212-160 crf) and (221-203 cfj respectively. Leaflet size decreased with inaeiasthe pollution stress that clearly
specifies the effect of Fly ash pollution on themhing site vegetation. Several research laborawayninations and field
trials with cultivated and natural plants showedpdin leaf extent due to the inferior air qudfity Plants when visible to
different pollutants in environment, practice ploysgical stress before evident impairment to leaavas accumulation of
certain metabolites. The best indicator commonlgduso assess the impact of pollutants on plant trow net
photosynthetic rat&) Reduced photosynthetic capacity of plants in emitent has been associated to decline in the
average leaf area exposed to different pollutamtthéir surrounding areas. The condensed leaf r@®a4ts in reduced

absorbance of radiations and consequently leagdioced photosynthetic leVé&i
Air Pollution Tolerance Index

Air pollution tolerance index (APTI) value of fodifferent plant species growing at this dumpirtg & specified
in Table 3. In this study maximum APTI was reportedAzadirachtaindica(18.66) fallowed byP. dulce (17.28),
P. longifolia with (14.17) and minimum APTI was found in caséo&isoo with (14.12). From APTI of plant species have
reported the maximum APTI value fézadirachtaindica and minimum forPongamiaglabral®. It was further reported

Mangiferaindicaas trustworthy bioaccumlator plant amongst theistidned®”!
pH and RWC

The pH of Plant leaves and relative water conédsd showed significant variation between contral polluted
areas in all the plant species under study TablEh8.RWC (%) leaves of the plant species variethf(65.48+6.00) to
(95.33£1.20), (62.14+3.10) to (93.33+1.21) in cabA.indica andP.dulce and (59.80+4.26) to (92.12+4.99), (80.14+4.97)
to (90.50+4.97), inp.longifoliaand D.sisoo respectively at control and highly polluted siehe experimental results
indicates that RWC was marginally increased betwhersites based on the pollution load. So poltutimuld be one of
the main factors responsible for change in RWCuh#ly RWC ratio depends on soil humidity. In therent revision the

pH of the leaves shows variation between polluted eontrol sites, more acidity was observed inglamts exposed to
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polluted environment as that of control. Accorditg®pH is a warning for the development of decontaniimat

mechanism in plants necessary for adaptation ilueol environs.
Biochemical Parameters

In present study chlorophyll content ranged fra@dwQ+0.13) at control to (1.62+0.16) at pollutedcase of
A. indicaand from (4.67+0.29) to (1.13+0.10) in casePofdulce at control and polluted sites respectively. Samtepn
was observed in case Bf longifoliaand D. sisoowith chlorophyll levels ranging from (2.91+0.01) (®.52+0.08) and
(2.92+0.06) to (1.90+£0.02) as indicated in tablee3pectively. The evidence of reduced Chlorophyltisesis and
Chlorophyll degradation is due to the depositionh@ghly alkaline dust particles and crust formati@sulting in the

denaturation of Chloroplast and subsequent decira3elorophyll?”28,

Reduction in photosynthesis without leaf injury mbg due to underdeveloped Chlorophyll production or
Oxidation of Chlorophyll by free radicalé”. A close affiliation between pollution density antoposynthetic activity,
total Chlorophyll Content and untimely leaf senemeehas been reported®y One of the most mutual causes of dust
pollution is the fading of Chlorophyll and subsequ€hlorosis which may be associated with consededline in the

capacity for Photosynthe§%
Protein Content

Protein content also showed reduced trend betwe#uted and control sites. Protein Content wasébto be
maximum at Control (14.8) and minimum (3.40) atlyteld site in case oA. indica and (12.05) to (4.60) in case of
P.dulce. While as in case @®. longifolia andD.sisoothe protein level dropped from (15.50) to (8.45) éb4.30) to (6.40)
at control and polluted sites Table 2. Protein o#idu in the plants under stress may be due toatiessof the surviving
ones, a reduction in protein production or duedndensed photosynthesis. While studying the efié&tone crushing
dust on grain features of maize found lower protgtues as compared to Contffl. Considerable reduction in the
protein levels was also reported in the leavedMangiferaindicaand Shorearobusta affected by thermal power plant
discharges. While studying the effect of stone luing industry onShorearobustaand Madhucaindicafoliage in lalpahari

forest area reduction in the protein content ifi fissues was also noted B
Ascorbic Acid

An increasing progress was found in case of Ascaabid level in plants depending upon the stregsotiition.
The highest increase of ascorbic acid level wasidoin A. indica (10.15+0.50) fallowed by.dulce, P.longifolia and
D.sisoowith ascorbic acid levels of (9.35+0.11), (6.058).Gand (5.98+0.10) respectively at all the pollustes in
comparison to that of control site Table 3. As ofi¢he important metabolites in plant body resplesfor activation of
resistance mechanism in plant body under pollusivess, as a natural oxidant ascorbic acid prosidbility to plants
under the stress condition with free radicals. Tdtisdy clearly indicates that ascorbic acid is ofighe secondary
metabolites in plant body which increases underssful conditions. The possible reason for this imayegradation of

photosynthetic pigments due to polluff§r> %!

Table 1: Leaf Area (cnf) of Selected Plants at Different Sites (N=10) atdeh Site

S. No. | Sampling Location | A. indica | P. dulce | P. longifolia | D. sisoo| P —Value
1 I 10.4 132 189 214
2 I 8.4 125 170 213 7.6x10
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Table 1: Contd.,
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7.32
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12.60

144
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Difference is based on one way ANOVA (a&(05). Where F value in ANOVA is Significant

Table 2: Plant Protein (ug/mg) of the Selected PlarsSpecies at Different Sites (N=10) at Each Site

S. No | Sampling Location | A.indica | P. dulce | P. longifolia | D. sisoo | P — Value
1 | 8.5 7.70 12.20 10.50
2 I 5.35 6.70 10.4 7.90 5.5x 10 |
3 11 3.40 4.60 8.45 6.40
4 [\ 14.8 12.05 15.50 14.30

Difference is based on one way ANOVA (&(05). Where F value in ANOVA is Significant

Table 3: Various Biochemical Parameters and APTI ldex of Plants. (MeanzSD), N=10

CONCLUSIONS

Samplin Total Ascorbic
sies | chl pH A Acid | APT!
A. indica
I 2.05+0.08| 6.14+0.37| 92.16+4.28 1.19+0.597 10{19
Il 2.52+0.13| 6.35#0.43| 89.20+6.18 5.16+0.55 13)49
1 1.62+0.16 | 7.38+0.36| 95.33+1.20 10.15+0.50 1866
v 3.70+0.13| 6.15+0.42| 65.4846.00 0.12+0.03 6.66
P. dulce
I 2.02+0.25| 6.104+0.05| 75.53+5.08 7.54+0.10 13|67
Il 1.04+0.02 | 6.96+0.06| 75.40+1.90 10.15+0.55 15|66
1 1.13+0.10 | 7.37+0.36| 93.33+1.21 9.35+0.11 17)28
v 4,67+0.29| 5.80+0.09| 62.14+3.10 0.67+0.10 6.91
P.longifolia
I 2.36£0.04| 5.70+0.05| 86.14+5.16 4.58+0.06 12{30
Il 1.95+0.10 | 5.90+0.08| 92.80+5.15 5.60+0.16 13/67
1 1.52+0.08 | 6.68+0.04| 92.12+4.99 6.05+0.08 14)17
v 2.91+0.01| 5.06+0.04| 59.80+4.26 0.06+0.01 6.03
D. sisoo
I 2.93+0.10| 6.40+0.38| 98.40+1.17 4.04+0.56 13(16
Il 1.96+0.10| 5.93+0.08| 92.85+5.10 5.62+0.15 13|72
1 1.90+0.02 | 6.59+0.06| 90.50+3.60 5.98+0.10 14)12
v 2.92+0.06| 5.78+#0.06| 80.14+4.97 3.92+0.03 11)42

Tree plantation around industrial, waste dumpiitgsss to diminish the load of pollutants in airdato absorb

particulate matter so as to reduce the threat pbgqubllution to humanity. Although some trees passstress tolerance

capacity but instead they also suffer a consideraldimage as evident from the study showing reduétideaf area,

inhibition of photosynthetic pigments and reduceakgin levels. In order to remediate these dumpites there is need of

research in order to decontaminate these siteaghrmesistant plant species.
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