Manipuspak Hazarika Journal of Engineering Research and Applicatio
ISSN : 2248-9622 Vol. 8, Issue 10 (Part -V) Oct 2018, pp 39-48

RESEARCH ARTICLE OPEN ACCESS

An Assessment Of Air Pollution Tolerance Indices Of Some Plant
Species Grown In And Around An Industrial Area In Guwahati,
Assam, India

Www.ijera.com

Manipuspak Hazarika', Dr. S Sureshkumar Singh?, Dr. Ajay Bharti®

1M.Tech Student, Department of Civil Engineering, North Eastern Regional Institute of Science and
Technology, Nirjuli, Itanagar-791109, Arunachal Pradesh, India

2Associate Professor, Department of Forestry, North Eastern Regional Institute of Science and Technology,
Nirjuli, Itanagar-791109, Arunachal Pradesh, India

Associate Professor, Department of Civil Engineering , North Eastern Regional Institute of Science and
Technology, Nirjuli, Itanagar-791109, Arunachal Pradesh, India
Corresponding author: Manipuspak Hazarika

ABSTRACT

Air pollution tolerance index (APTI) of 24 plant species growing in a waste metal recycling industrial estate at
Boragaon, Guwahati, Assam were determined for a period of 6 months by evaluating the relative water content,
leaf extracts pH, total chlorophyll content and ascorbic acid content. The result indicates that different plants
exhibit varying levels of tolerance and sensitivity to three major air pollutants (PMyo, SO, and NO,). In the
study, it was observed that highest values of APTI and ascorbic acid contents were recorded only in two plant
species, Catharanthus roseus and Melia azedarach revealing the tolerant capacities of these plants to sustain

their growth and survival in polluted environment as compared to other plant species.
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I. INTRODUCTION

Living organisms, particularly human and
their environment are interrelated and indispensable
to each other. The environment influences the life of
human beings and their activities modify the
environment in a number of ways. The
interrelationship had been considered to be in
equilibrium in the past when the human population
was less and their impact on the environment was
lower. Today, with increasing anthropogenic
activities all around, the ecological balance seems to
be lost. Different activities in our day to day life
pollute the environment which leads to a serious
threat to human health and the environment. Out of
several mitigation measures adopted to reduce the
impact of air pollution, one such mitigation measure
and management of air pollution is the large scale
plantation of trees and other plants in polluted areas
as well as in degraded lands. Plants provide
enormous leaf area for impingement, absorption and
accumulation of air pollutants to reduce the pollution
level in the environment [1]. Different plants survive
by tolerating high concentration and longer period of
exposure while many plants die due to their inability
to tolerate various air pollutants. Various studies
have reported importance of different species of
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plant as bioindicators of air pollution in industrial
areas as well as along highways from different parts
of the country and other parts of the world. The
response of plants to air pollution has been
investigated in terms of air pollution tolerance index
(APTI) by measuring four important parameters
related to plant leaves namely; total chlorophyll
content, leaf extracts pH, ascorbic acid content and
relative water content [2]. Very scarce reports are
available on such kind of studies from major cities
of the north eastern region of India particularly in
rapidly developing city like Guwahati in Assam.
Therefore, the present study aims to study the
tolerance and sensitivity of various plants growing in
and around an industrial estate of Guwahati with an
objective to identify tolerant and sensitive plant
species as bioindicators of air pollution by
measuring APTI as a universal index.

Il. STUDY AREA

Guwabhati, the gateway to North East of
India is located between 26.148043° N latitude and
91.731377° E longitude at an elevation of 55 m from
mean sea level. The climate of Guwahati is warm
and temperate although rain occurs from April and
generally continues till September. In course of the
present work, initially several industrial units located
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in and around Guwahati were visited. After
considering the pros and cons of the proposed work
and feasibility of data collection, a small scale
industry, Shiv Alloys Steel Pvt. Ltd. was selected as
the study site. The site is located between 26.1164°
N latitude and 91.6833° E longitude at Boragaon,
Guwabhati and is nearly 350 metres from NH 27. It
process the used steel goods collected from different
sources, melt them in the furnace and finally mould
different goods like crusher machine jaw plate,
toggle plate liner etc. But the manufacturing process
adopted is very conventional as a thick cloud of
smoke seems to engulf the surroundings of the site
during the steel and iron melting phase. This smoke
arising from the furnace gets scattered in the
atmosphere and its impact is felt on man as well as
the green vegetation growing in and around the
industrial site So the present study is undertaken to
know the effects of pollution caused by this industry
and the behaviour of the plants which are tolerant as

well as sensitive to pollution.

I1l. MATERIALS AND METHODS

The plants growing in and around the
industrial site at Boragaon, Guwahati were selected
by quadrat method [3], where a 1 m x 1m size
wooden frame was placed on the ground and the
different categories of plant coming under the
purview of the quadrant were counted and noted. In
this way, dominant and recessive plant species in a
plot of land can be identified. In the present work, 24
plant species were selected and packed in clean PET
bags and numbered serially as S1, S2.....S24. The
species were preserved in a well insulated ice box so
as to prevent any damage during its handling. So, the
plant species selected for the study were Mikania
cordata, Cynodon plectostachyus, Mimosa pudica,
Amaranthus spinosus, Gamochaeta spp., Lantana
camara, Melia azedarach, Oxalis corniculata,
Amaranthus aspera, Justicia, Catharanthus roseus,
Labiata, Ocimum tenuiflorum, Alternanthera
philoxeroides, Cajanus cajan, Ziziphus jujuba,
Thysanolaena maxima, Dracaena fragrans, Ficus
racemosa, Phylanthus niruri, Codiaeum variegatum,
Polystichum  munitum, Sonchus arvensis and
Bryophyllum pinnatum.

3.1 Relative Water Content (RWC)

Fresh weight (FW) of the leaf samples was
taken and then the leaves were immersed in de-
ionized water over night to get the turgid weight
(TW). Again the leaves were dried at 105°C for two
to three hours in a hot air oven to get the dry weight
(DW). So, the RWC was calculated [4] as

RWC = [(FW-DW)/ (TW-DW)] x 100 (1)

3.2 Leaf extracts pH
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0.5 g of the leaves were taken and mixed
thoroughly with de-ionized water. After that, it was
filtered and the filtrate so obtained was tested [4] by
a digital pH meter after calibrating it with standard
buffer solution of pH 4, pH 7 and pH 9.

3.3 Total Chlorophyll Content (TChI Content)

0.5 g of the leaves were taken and diluted to
10 ml distilled water. Another 0.5 g of the leaves is
dried in the hot air drying oven at 105°C for two
hours for obtaining the dry weight (DW). Now a 2.5
ml of this sample is taken and blended with 80%
acetone and filtered. Then the filtrate is collected
and centrifuged at 2500 rpm for 3 minutes. Now the
supernatant so collected was transferred to a UV
Spectrophotometer to know the absorbance at 645
nm and 663 nm wavelength [5].

Cr =20.2 (Dess) x 8.02 (Dees) (2)
where, Cr is the optical density of total chlorophyll,
Dess and Degg3 are the optical densities of chlorophyll
‘a’ at 645 nm and chlorophyll ‘b’ at 663 nm
wavelength.

TChl content = 0.1 X Cy x (leaf DW / leaf FW)  (3)
3.4 Ascorbic Acid Content (AA Content)

Ascorbic acid was determined by the
titrimetric method formulated by using 2,6-
dichlorophenol-indo phenol dye [6]. 0.5g of the leaf
sample was extracted with 4% oxalic acid solution
and titrated against the dye until a pink colour
appears. A separate 0.5g leaf sample is again
extracted in with 4% oxalic acid and the volume is
made upto 50ml and filtered to separate the solid
particles present in leaf extract. A sub-sample of 5ml
is taken and again titrated against the dye until a pale
pink colour with bubbles is formed which marks the
end point of titration.

3.5 Aiir Pollution Tolerance Index (APTI)

APTI is a parameter used to know about the
plants’ resistivity and susceptibility on being
exposed to different air pollutants like PMy,, O,
S0,, CO, NO,. The air pollution effects are high in
sensitive plants and low in tolerance plant species
[7]. APTI is determined by;
APTI = —{A (T—:(I)’)+R} 4
where, A is the ascorbic acid content (mg/g); T is the
total chlorophyll content (mg/g); P is the leaf
extracts pH & R is the relative water content (%).

Table 1: Range of APTI & plants’ response

Range of APTI Response
Less than 1 Very sensitive
Between 1 to 16 Sensitive
Between 17 to 29 | Intermediately Tolerant
Between 30 to 100 Tolerant

1V. RESULTS & DISCUSSIONS
4.1 Relative water content calculation
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The relative water content (RWC) of the
leaf samples for six months showed highest value in
Bryophyllum pinnatum (85.13%) and while lowest
RWC was observed in Ziziphus jujuba (44.47%). A
total of 16 plant species were found to have high
RWC greater than 70%. The remaining 8 species
showed a moderate RWC in the range of 50% to
60%. Similar results were also observed [5], [8]
where the maximum and minimum RWC values are
62.2% and 89.5%. High RWC among the plants in
polluted areas has been considered as an indication
of tolerance to air pollution. It has been reported that
high amount of water within a plant body serves as
an indicator of drought resistance and helps to
maintain its physiological balance under stress
conditions such as exposure to air pollution when
transpiration rates are usually high [9]. Low RWC in
plant species indicates lesser availability of water in
soil but a high rate of transpiration.

4.2 Leaf extracts pH calculation

The leaf extract pH values for six months
showed the highest value in Ficus racemosa as most
alkaline with an average pH of 8.88 and the least
value in the species Oxalis corniculata as most
acidic with average pH of 4.50. In all the 24 plant
species, three leaf replicates were taken for each
sample to see if there is any variation in the observed
results and the average of the three were taken as the
mean pH. The pH of the leaves was higher in winter
months because of the foggy weather due to which
the dust particles easily get accumulated on the leaf
surface. The dust particles make the pH alkaline by
the release of H* ions caused by their dissolution in
the cell sap. During summer, rains do occur often
and due to which, the dust particles are washed away
from leaf surface, thus making the pH low [10].
Similar results were also observed [11], where the
pH of most species in their study ranged between 4.4
in Tamarindus indica to 8.8 in Ficus bengalensis
which is quite similar to the present study. pH can be
used as an indicator for sensitivity of air pollution
[12] for which the pH of the plants shift towards the
acidic side due to the presence of acidic pollutant.
Low leaf pH extract showed good correlation with
sensitivity to air pollution and also reduces
photosynthetic process in plants [5].

4.3 Total chlorophyll content calculation

The total chlorophyll (TChl) content of the
leaf samples for six months showed the maximum
value in Melia azedarach (0.52 mg/g) and minimum
in Oxalis corniculata (0.06 mg/g). All other plants
show TChl content in the range of 0.07 and 0.39
mg/g. In a similar study [13] it has been found that
the minimum TChl content of plants is 0.011 mg/g
in Prunus armeniaca and 0.071 mg/g in azadirachta
indica (Melia azedarach being in the present study
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which belong to the same family). There exist a
good correlation between TChl content and APTI (r
= 0.66) for the plant species of Melia azedarach.
The TChl content of plants signifies its
photosynthetic activity as well as the growth and
development of biomass. The TChl content of plants
varies from species to species, age of leaf and level
of pollution from different sources as well as with
other biotic and abiotic conditions [14]. Degradation
of photosynthetic pigment in leaves has been widely
used as an indication of air pollution [15]. Previous
studies have revealed that chlorophyll content in
plant species varies with the pollution status of that
area i.e. higher the pollution level, lower the
chlorophyll content. It also varies with the tolerance
as well as sensitivity of the plant species i.e. higher
the sensitive nature of the plant species, lower the
chlorophyll content.

4.4 Ascorbic acid content calculation

Ascorbic acid is an essential ingredient of leaves
as it plays an important role in cell wall division of
plants, defense and cell wall synthesis. A high value
of ascorbic acid is an indication of good tolerance of
plant species against different air pollutants. The
ascorbic acid content of the leaf samples for six
months showed the maximum value of 12.64 mg/g
in Catharanthus roseus and Ficus racemosa was
found to have the least ascorbic acid content of 6.78
mg/g. Apart from these, the ascorbic acid content of
Melia azedarach (12.61 mg/g) was noteworthy since
ascorbic acid is a natural antioxidant in tolerating
pollution [16]. Results observed by [13] showed the
maximum and minimum ascorbic acid content as
0.23 and 0.12 and mg /g for Ficus carica and Melia
azadirachta in polluted areas and 0.14 and 0.09
mg/g for Ficus carica and Pistacia atlantica in non-
polluted areas. The presence of ascorbic acid
influences the resistance of plants to adverse
environmental conditions and being a strong
reductant, its reducing power is directly proportional
to its concentration [17] .But its reducing capacity is
dependent on plant pH, being more at higher pH
levels. Ascorbic acid has a major contribution in
affecting the behaviour of plants in different seasons.
A recent study also reported high positive
correlation between APTI and ascorbic acid content
of important plant species in highly polluted tropical
cities [18] which is in conformity with the findings
of the present study. The increased level of ascorbic
acid in the plants could be a defense mechanism
developed against stress due to accumulation of
pollutants. Therefore, the ascorbic acid being an
antioxidant serves as a defense system existing in
plant tissue to protect cellular components from
deleterious effects of pollutants and oxidants [19].
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Table 2: RWC of the plant species throughout six months of study

PLANT SPECIES | Nov'l6 I’fﬁ‘ Jan'l7 | Feb'17 | Mar'l7 | Apr'l7 F‘;;féﬁ:} 5D ()
I Mikaniacordata | 9980 | 434 | 8081 | 6157 | 7498 76.77 72.00 1898
2. Cynodon 0528 | 662 | 8308 | 5032 | 7568 | 72.06 73.03 1536
3 Mimosa pudica | 0044 | 612 | 7656 | 723 | 4238 | 6973 70.38 18.67
4. Amaranthus 9223 | 149 | 774 | 4166 | 8167 | 8082 6478 2092
3. Gamochaeia spp. 7746 | 344 | 6983 5221 758 80.19 7332 1142
8. Laniana camara 0133 | 247 | 6608 | 3217 632 63.04 60.04 2187
7.Meliaazedarach | 9049 | 213 | 6352 | 7838 | 7591 | 6161 66.71 26.03
8. Oxalis 0368 | 314 | 7474 | 6238 | 8098 | 8341 7195 23.08
9. Amaranthus 0370 | 443 | 5279 | 6437 | 8652 715 69.70 20412
10. Justicia 0018 | 388 | 904 | 7185 | 7895 | 7163 76.64 1239
11. Catharanthus B850 | 345 | 8420 | %61 | 8286 7771 7043 1287
12.Labiata 0032 | 114 | 9814 | 7747 | 6425 | 7428 70.82 32.19
13. Ocimum 046 | 889 | 6648 | 3601 | 7927 | 8142 77.09 12.94
14 Alternanthera 0210 | 279 | 8333 | 7923 | 823467 7887 75.20 2418
1J. Cajanus cajan 9698 | 116 | 5541 | 67.09 60 67.71 59.81 27.69
16. Ziziphus jujuba | 5008 | 146 | 4769 | 6868 | 4205 | 4368 4447 1747
17. Thysanolaena 0014 | 489 | 7243 | 6196 | 5137 | 5281 64.44 19.09
18 Dracaena 0342 | 483 | 2257 507 283 8.98 71.72 1939
19 Ficusracemosa | 9007 | 414 | 9796 | 6535 | 6623 5039 71.58 12.69
20. Phylanthus 9503 | 636 | 7891 | 6664 | 6066 | 5707 7032 1423
21. Codiaeum 8483 | 410 | 6625 | 69.00 | 7758 | 8354 7040 16.19
22. Polystichum 8426 | 379 | 471 | 6718 | 4991 | 63.08 5825 16.64
23 Sonchus 0003 | 287 | 6841 | 2187 | 7332 86.54 71.83 2250
24. Bryophyllum 9756 | 396 | 9125 | 7223 | 9538 | 9469 §3.13 1551

*SD: Standard Deviation
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Table 3: Leaf extracts pH of the plant species throughout six months of study

PLANT SPECIES Nov'lé Dec'l6 Jan'l7 | Feb'l7 | Mar'l7 | Apr'l7 | AveragepH | 5D ()
1. Mikania cordata 1 126 122 139 126 149 131 011
2. Cynodon plectos tachyus 131 70 6.93 6.07 7 7.03 6.90 042
3. Mimosapudica 14 119 16 949 164 708 7.88 0.83
4. Amaranthus spinosus 13 1.67 34 231 8.14 213 8.23 0.71
3. Gamochaeta spp. 113 114 113 93 162 133 163 0.84
6. Laniana camara 187 117 N 8.74 8.6 8.66 8§12 049
7. Melia azedarach 128 137 1.86 9.58 114 11 1.96 082
8. Oalis corniculata 484 455 463 473 412 411 450 031
9. Amaranthus aspera 161 1.06 i 8.73 147 T4 1.67 057
10, Justicia 131 122 132 816 116 12 140 0.38
11, Catharanthus roseus 123 136 1.66 8.88 152 147 1.69 0.60
12 Labiata 6.73 674 682 6.14 622 6.17 647 033
13. Geimum tenuiflorum 133 164 1 8.12 143 144 162 029
14 Alternanthera 6.24 6.82 6.71 6.69 6.76 6.78 6.67 021
15. Cajanus cqjan 1.09 154 156 849 17 1.63 167 0.46
16. Zziphus jujuba 601 6.89 6.57 6.81 6.44 6.49 6.60 021
17 Thvsanolaena maxima 103 723 8.17 915 152 156 178 0.77
18. Dracaena fragrans 6.78 6.78 6.46 6.73 64 6.33 6.58 021
19 Ficus racemoza 183 om 8.66 959 11 208 838 059
20. Phylanthus niruri 6.62 6.76 6.67 6.88 641 644 6.63 0.18
21. Codiaeum variegatun 131 118 142 9.06 8.88 8.9 8.23 081
22, Polvstichuwm munifwn 128 783 824 8.66 836 831 812 049
23. Sonchus arvensic 1.04 149 8.03 183 1.86 7483 170 037
24 Brvopiyllum pimanon 538 6.06 6.17 58 5.63 5.58 577 0.30

Table 4: Total Chlorophyll (TChl) Content of the plant species throughout six months of study

PLANT SPECIES Nov'16 | Dec'l6 | Jan'l7 | Feb'17 | Mar'l7 | Apr'l7 | Avg. TChlcontent (mg/g) | 8D ()
1 Mikanin cordata 017 0.06 0.08 039 007 003 0.14 015
2. Cynodon plectostackyus 0.3 0.24 0.11 0.08 0.08 003 0.18 0.17
3. Mimosapudica 0.09 044 019 | 007 0.03 0.03 0.13 0.13
4. Amaranthus spimosus 023 024 022 | 036 02 003 022 0.12
J. Gamochaeta spp. 0.17 0.12 022 | 012 0.13 0.08 0.14 0.07
& Laniana camara 0.33 029 023 0.33 0.48 023 039 020
7. Melia azedarach 1.02 0.43 02 .58 0.36 049 (.52 0.32
8. Giealis corniculata 0.07 0.04 0.03 0.08 0.09 003 0.06 0.03
9. dmaranthus aspera 0.13 0.04 049 | 042 0.13 0.1 022 019
10. Justicia 0.26 157 024 | 036 0.15 0.12 0.30 0.50
11. Catharanthus roseus 0.17 0.47 034 | 018 0.17 0.16 0.23 0.13
12 Labiaia 0.14 0.12 039 | 031 0.12 0.12 0.20 0.13
13. Ocimum fenuiflorum 0.09 0.02 0.07 022 0.07 0.06 0.09 0.07
14. Altgrnanthera philoxeroides 024 0.12 0.1 0.15 0.11 0.03 0.13 0.08
13. Cajarus cqjan 0.62 0.46 032 | 028 0.13 0.08 032 022
16. Ziziphus jujuba 0.16 023 017 007 037 02 020 012
17, Thysanolagna meaxima 04 0.09 036 | 036 0.14 0.08 027 021
18. Dracaena fragrans 032 0.33 0.13 028 0.03 0.01 022 020
19. Ficus racemosa 0.17 0.13 0.25 007 051 011 022 0.16
20, Phylanthus nirur 0.37 0.10 0.1% 0.19 02 0.11 0.19 0.11
21. Codigeun variasatum 027 0.13 011 0.13 047 011 021 013
22, Polystichwn munitum 0.33 042 046 | 033 021 0.13 0.3 0.19
23 Sonchus arvensis 022 0.03 0.14 0.6 0.1 0.07 0.19 020
24 Bryophylium pinnaton 0.17 0.02 0.07 0.1 0.02 0,02 0.07 0.06
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Table 5: Ascorbic Acid (AA) Content of the plant species throughout six months of study

PLANT SPECIES Nov' | Dec'l6 | Jan'l7 | Feb'l7 | Mar'l7 | Apr'l7 | Avg. AA content(mgig) | SD (=)
1. Mikania cordata 1467 | 462 | 526 | 818 462 9 7.73 388
2. Cynodon plectosiachyus 682 | 615 | 421 | 636 | 1077 7 6.90 213
3. Monosapudica 1467 | 308 [ 737 | 1273 | 1231 g 2.69 431
4. Amaranthus spinosus 1333 | 023 | 842 | 636 | 1538 8 10.20 337
3. Gamochaeta spp. 16 | 760 | 421 | 636 | 1692 6 253 5.49
6. Lantana camara 12 | 462 | 316 | 1364 | 760 11 B.60 422
7. Melia azedarach 12 | 1538 | 947 | 1455 | 923 15 12.61 279
8. Oxalis corniculata 846 | 615 | 737 | 1364 | 615 8 8.46 279
9. Amaranthus aspera 8 760 | 10353 | 727 | 2740 3 11.03 8.33
10, Justicia 233 [ 1077 | 316 | 1091 | 6.15 6 7.72 3.11
11. Catharanthus roseus 667 | 2462 | 1263 | 345 | 1846 g 12.64 7.57
12 Labiata 533 | 923 | 421 | 727 | 2308 17 1102 743
13. Ocimum tenuiflorum 533 | 615 | 632 10 223 12 8.17 2.63
14_ Alternanthera philoxercides | 533 | 923 | 737 | 1182 | 1682 [ 9.45 433
13. Cajanus cajan 8 1231 | 526 | 727 | 1538 5 8.87 414
16. ZEiphus jujuba 267 | 760 | 1474 | 455 | 1385 10 8.92 4388
17. Thysanolaena maxina 4 923 | 047 | 636 20 11 10.01 5.50
18 Dracaena fragrans 667 | 760 | 1158 | 727 162 7 7.47 2.28
19 Ficus racemosa 267 | 462 | 632 [ 1545 | 7162 4 6.78 459
20. Phylanthus niruri 4 923 | 1684 | 1455 | 1385 g 11.08 482
21. Codiaeun variegatum 4 615 | 211 | 188 | 2154 g 10.00 7.96
22 Polystichwn munitum 267 | 760 | 526 [ 1182 | 2308 2 9.92 7.17
23 Sonchus arvensis 667 | 308 | 632 [ 727 | 1538 [ 7.45 4.15
24, Bryophyiiwn pinnatun 233 | 462 | 1368 | 818 | 24862 5 10.91 748

Table 6: APTI of the plant species throughout six months of study

PLANT SPECIES Nov'l6 | Dec'l6 | Jan'l7 | Feb'l7 | Mar'l? | Aprl7 | Average APTI | SD ()
1. Mikamia cordata 208 733 1192 | 1232 | 1088 14.46 12.99 440
2. Cynodon plectostachyus 1491 | 1109 | 1137 | 894 1519 | 1216 1228 240
3. Mimosa pudica 208 854 134 19.4 1370 | 1340 14.89 453
4. Amaranthus spinosus 19.3 8.79 13 1044 | 2090 | 1548 15.04 481
3. Gamochaeta spp. 19.3 1403 | 1009 | 1121 | 2069 | 1259 14.69 441
6. Laniana camara 162 6.2 o011 | 1789 | 1380 | 16.08 13.71 5.11
7. Melia aredarach 199 | 1447 | 1398 | 2262 | 1507 18.45 1742 3147
8. Oualic corniculata 1402 | 397 1091 | 128 1069 | 1209 11.08 279
9. Amaranthus aspera 16.1 oge | 13981 | 131 2073 10.91 13.61 727
10. Justicia 17 1304 | 1233 | 1703 | 1239 | 1136 13.91 246
11. Catharanthus roseus 138 | 2473 | 18353 | 138 1248 13.88 17.87 485
12. Labiaia 136 748 1285 | 1244 | 2106 | 1812 1426 475
13. Ocimum tenuiflorum 120 | 1361 116 | 1403 | 1485 17.14 14.02 1.89
14 Alternanthera philexeroides 13.3 92 1335 | 160 19.99 11.99 13.97 360
15. Cajanus cajan 150 | 1102 | o940 | 1308 | 1804 | 10464 13.06 320
16. Ziziphus jujuba 6.0 6.94 147 10 1364 | 1106 10.54 328
17. Thysanolaena mecima 120 | 1167 | 1551 | 1224 | 2046 | 13.69 1441 325
18. Dracaena fragrans 147 1032 | 1501 | 1107 | 1180 | 1334 12.86 218
19. Ficus racemosa 12 839 | 1543 | 2146 | 1393 962 13.48 47
20. Phylanthus niruri 123 1260 | 1243 | 1695 | 1522 | 1095 14,39 321
2. Codieum variegatum 113 8.90 821 | 2362 | 2780 | 1336 13.06 8.12
22 Polystichum munitum 103 1016 | 920 [ 1734 | 2477 13.90 1433 5.03
23. Sonchus arvensis 13.8 519 12 1439 | 1979 | 1339 13.00 47
24, Brvophyilum pinnatum 149 8.78 1766 | 1205 | 2345 1227 14.83 516
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4.1 Correlation of APTI with the bio-chemical
parameters

The statistical analysis revealed that ascorbic acid
content is the dominating factor in changing the
behaviour of different plants on a monthly basis
since it is a major metabolite in plants and protects
the plants from oxidative damage resulting from
aerobic metabolism, photosynthesis and a range of
pollutants. Greater the ascorbic acid content in
plants, greater is its potential to tolerate pollution.
Ascorbic  acid showed  significant  positive
correlation with APTI (R? = 0.569, r= 0.75, p< 0.01)
compared to correlation between APTI and leaf
extract pH (R’= 0.232, r= 0.48, p< 0.01) and
correlation between APTI and total chlorophyll
content (R’= 0.106, r= 0.33, p< 0.01) as shown in
Fig(s). 1-4. The RWC (R?= 0.089, r= 0.30, p< 0.01)
did not showed any significant correlation with
APTI.
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Fig. 1 Correlation between RWC and APTI
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Fig. 3 Correlation between TChl and APTI

WwWw.ijera.com

DOI: 10.9790/9622-0810053948

2000 1 y=0.799x +6.566
R2=0.569
15.00 -
E 1000 - ®»
<
5.00 -
0.00

0.00 5.00 10.00 15.00

Ascorbic Acid Content (mg/g)

Fig. 4 Correlation between AA and APTI

4.2 Average monthly concentration of major air
pollutants (PMy,, SO, and NO,) in the Boragaon
Industrial Area, Guwahati

The average monthly data of the three
major air pollutants (PMy,, SO, and NO,) for the
reported period of 6 months are shown in Fig(s). 5-7.
The concentration of PMyg was maximum (187.26
pg/m?) in March, 2017 while lowest of 84.51 pg/m®
was recorded in the month of November, 2016.
There was a pattern on increase in the concentration
of PM;g from November 2016 to March, 2017
followed by decline in April, 2017. The
concentration of SO, was highest (11.18 pg/m°®) in
December, 2016 and lowest was recorded in the
month of April, 2017. The SO, concentration
showed declining trend from highest during
December, 2016 to lowest (7.05 pg/m®) in April,
2017 even though its concentration was a bit low
(10.85 pg/m®) in November, 2016 compared with
December, 2016. The NO, concentration was
highest (20.85 pg/m®) in the month of January, 2017
while lowest of 16.99 pg/m® was recorded from in
April, 2017. The concentration of NO, remained
nearly stable throughout the study period despite
slight increase in the month of January, 2017 [20].
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Fig. 5 Monthly concentration of PM, during the

study period
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Fig. 7 Monthly concentration of NO, during the
study period
(Data Source: State Pollution Control Board, Assam)

4.3 Air Quality Index at Boragaon & Guwahati

Air quality index (AQI) values of the study
area (Boragaon) and Guwahati are shown in Fig.8
The AQI was lowest in the month of November
2016 and increased to highest in the month of
March, 2017 in both Boragaon and Guwahati. There
was no significant variation in the AQI valued of the
two areas reported in the study period. The AQI
values indicates that both Boragaon and Guwahati
falls under moderately polluted condition (101 -
200) which is associated with breathing discomfort
to the humans with possible heart disease in children
and older adults.
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Fig. 8 AQI index at Boragaon and Guwabhati
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4.4 Correlation between APTI and the
concentration of air pollutants

The relationship between average air pollution
tolerance index (APTI) of all plant species with the
average concentration of the three major pollutants
(PMy, SO, and NO,) revealed no statistically
significant relationship as shown in Fig(s) 9-11. The
correlation co-efficient (r) values were less than
0.707 (p<0.05) for all the three pollutants (r = 0.69
for PMy,, r = 0.50 for SO, and r = 0.28 for NO,,

p<0.05).
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Fig. 9 Correlation between APTI and PMq conc.
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Fig. 10 Correlation between APTI and SO, conc.
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Fig. 11 Correlation between APTI and NO, conc.

4.5 Correlation between air pollutants (PMyg ,
SO, and NO,) and biochemical properties of plant
species

The concentration of PMj;, was not
correlated with the three biochemical parameters
(RWC, TChl and pH) as shown in Fig(s) 12-15.
However, the AA content was found to show
significant positive correlationship (R?=0.69, r =
0.83, p<0.05) to the concentration of PMy, The
concentrations of SO, and NOy, did not show any
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significant relationship with any of the four

biochemical parameters.
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V. CONCLUSIONS

The findings of this study revealed that that
the APTI values of different plant species were
primarily influenced by increase in ascorbic acid
content as a result of exposure to high concentration
of a major air pollutant, PMo, as majority (92%) of
the plant species (22 nos.) were categorized into
sensitive group of plants while only 2 plant species
(8%) were found to be moderately tolerant species to
air pollution. The average APTI values of all plants
for 6 months revealed lowest in Ziziphus jujuba
(10.54) while highest were recorded in Catharanthus
roseus (17.87) and Melia azedarach (17.42).
Moreover, Sonchus arvensis was recorded with
lowest (5.19) value of APTI in the month of
December, 2016 while highest was recorded in
Amaranthus aspera (29.75) during March, 2017.
Also, different plant species exhibited varying levels
of tolerance and sensitivity to three major air
pollutants. The concentration of three major air
pollutants (PMy4, SO, and NO,) and air quality index
(AQI) of the industrial site revealed highest values
during March, 2017 and lowest during November,
2016. The AQI and concentration of PMy, were
found highest (AQI =158 and PM;, =187.26 pg/m°)
in the month of March, 2017 while lowest was
recorded during November, 2016. Further significant
correlationship was observed between average APTI
value and ascorbic acid content (R°= 0.569, r = 0.75;
p<0.01) while other three biochemical parameters
showed no significant correlationship with APTI.
The average APTI values were also found to have
positive correlation with the concentration of PMy.
So, it can be inferred that the increased
concentration of ascorbic acid in the plant leaves
could be related to enhanced cellular anti-oxidant
activities of the plants to protect various metabolic
processes such as photosynthesis and respiration as
survival strategies against stress caused by increased
concentration of air pollutants because from the
observations of the study, highest values of APTI’s
and ascorbic acid contents were recorded only in two
plant species, Catharanthus roseus and Melia
azedarach revealing the tolerance capacities of these
plants to sustain their growth and survival in
polluted environment. Therefore, these two plants
mentioned above could be recommended for
permanent vegetation cover for improved and
sustainable management of environment in air
pollution prone areas such as waste metal recycling
industries in the country.

V1. SCOPE FOR FURTHER STUDY
Though the present study was a pioneer
work in the field of air pollution mitigation and
environmental management with reference to waste
metal recycling industries in the region, the period of
study was limited to only a period of 6 months,
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further study for longer period may be done while
considering the following points:

(@) The number of similar industrial sites may be
increased to evaluate reproducibility and validity of
the findings.

(b) Other analytical parameters such as important
physico-chemical and biological properties of soil
and water within and surrounding industrial area
may be incorporated to observe impact of air
pollution in soil and water.

(c) The potential health impacts of air pollution on
the employees of the industry, particularly those
involved in direct handling and processing of waste
metals may be included in the investigation to
understand direct effect of major air pollutants.
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