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ABSTRACT

The present investigation was carried out during the year 2019-2020 at four study sites.
The ornamental plant i.e. OP-16 among plants, S; among sites and OP-16 X S; among
interactions exhibited maximum total chlorophyll content. Relative Water Content (RWC)
recorded was highest in OP-18 (91.68) among plants, Sz (81.20) among sites. OP X S
interaction had no significant effect on RWC. Ascorbic acid content recorded was
maximum in OP-24 (13.91 mg g™*) among plants, S; (4.80mg g*) among sites and OP-24
X S, (14.72mg g™*) among interactions. pH content recorded was higher in OP-23 (6.37)
among species, S; (6.31) among sites and OP X S was non significant on pH.OP-4 had
maximum phenol content of 23.44mg 100g™ among plants, S; (5.40mg 100g™). An
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investigation for APTI revealed that OP-24 (18.82) among plants, S; (11.38) among study

Article Info sites and OP-24 X S, (19.45) among interactions recorded highest APTI. With regard to

Anticipated Performance Index (API), in over all, assessment study showed that OP-6,
OP-19 and OP-24 are under very good performers against pollution, OP-1,0P-2, OP-3,
OP-4, OP-5, OP-7, OP-8, OP-9 and OP-16 were grouped under good performers and were
recommended to S, Sz and S, polluted sites for green belt development and also for
landscaping purpose as they mitigate and minimize air pollution load because they tend to
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serve as barriers and act as sink for various pollutants.

sensitivity to air pollutants is of vital
importance (Badamasi, 2017). The impact of

Introduction

Avenue trees, ornamental plants and shrubs
are capable of removing a significant amount
of air pollutants from the atmosphere and
hence should be considered an integral part of
any sustainable plan intended at improving air
quality. Different plant species vary
considerably in their susceptibility to air
pollutants. Screening of plants for their
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air pollution on the plants can be evaluated
from a combination of Air Pollution
Tolerance Index (APTI) and Anticipated
Performance Index (API). APTI is a tool used
for the identification and classification of
plants into tolerant and sensitive group based
on variation in the biochemical parameters.
While, the Anticipated Performance Index
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(API) value gives a good and sensible reason
to classify different plant species for the
development of green belt, reforestation and
afforestation. Anticipated Performance Index
(API) is very useful in the selection of plants
that can perform dual functions of improving
air  quality. Increased urbanization,
industrialization, mining and heavy vehicular
traffic have resulted in deterioration of air
quality has been a major problem from
Mangampeta (rural site) to Tirupati (urban
area) was the major problem since decades in
Andhra Pradesh. Mangampeta (rural) in YSR
Kadapa district of Andhra Pradesh is known
for the emission of dust particles and different
pollutants. Whereas Tirupati (urban) is well
known for heavy vehicular movement and air
pollution level is high and hence to find out
the efficacy of available existing plant species
in trapping the pollutants and dust particle
delivered, the present investigation is planned.

Therefore, the aim of the present study is to
determine the variation in attributes to
establish the susceptibility level of different
ornamental plants with reference to their
tolerance and performance index which might
be very useful in the selection of appropriate
species which can be expected to perform
well for the development of green
environment and for landscaping. A very
meagre or no work has been done on the
development of landscaping with appropriate
ornamental plants in Rayalaseema region of
Andhra Pradesh particularly in above
mentioned areas. Hence the present
investigation was designed and planned by
taking above constraints into consideration to

find out the pollution tolerance level of
various ornamental plants at multiple study
sites to select appropriate plants which can be
grown and expected to perform well for the
development of greener environment along
with landscaping purpose for a long way
ahead.

Materials and Methods

The present investigation was carried out
during the year 2019-20 at four locations viz.,
College of Horticulture, Anantharajupeta
(Control site), Mangampeta (Barytes mining
area), Rly. Kodur (Town) and Tirupati (City),
Andhra Pradesh.

Plant material

Already growing, existing and commonly
occurring multiple ornamental plants at four
study sites were selected for investigation.
College of Horticulture, Anantharajupeta
(Control site-S;), Mangampeta (Barytes
mining area and road traffic area-S,), Railway
Kodur (Town — main road traffic area-S3) and
Tirupati (City — main road heavy traffic area-
S4) were selected as study sites. Three plants
were selected in each treatment (ornamental
plant) at random and labeled properly for
recording observations. Total number of
plants used was 24, with three replications
and two way ANOVA was used for the
analysis. In all four study sites, same
ornamental plant species were selected
uniformly and tagged randomly as per
replication and details of plant species
selected are given below.

Treatment (ornamental plants) details

S. No

o g A~ W NP

Botanical name
Azadirachta indica
Bauhinia purpurea

Delonix regia
Peltophorum pterocarpum
Polyalthia longifolia
Ficus benjamina
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Notation
OP-1
OP-2
OP-3
OP-4
OP-5
OP-6
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7 Conocarpus erectus OP-7
3 Pongamia pinnata OP-8
9 Nerium oleander OP-9
10 Acalypha hispida OP-10
1 Duranta repens OP-11
12 Tabernaemontana divaricata OP-12
13 Hibiscus rosa-sinensis OP-13
1 Pandanus sanderi OP-14
15 Tecoma stans OP-15
16 Bougainvillea glabra OP-16
17 Dieffenbachia amoena OP-17
18 Sansevieria trifasciata OP-18
19 Furcraea foetida OP-19
20 Roystonea regia OP-20
2 Wodyetia bifurcata OP-21
2 Cycus cercinalis OP-22
23 Catharanthus roseus OP-23
21 Polianthes tuberosa OP-24

To assess the impact of air, vehicular
pollution and dust particles from road sides
and from control site were collected from
fully matured leaves during morning hours
(Akilan and Nandhakumar, 2016). The leaf
samples were collected in polythene covers
and were carried to the laboratory for analysis
in the ice box. Leaves facing the roadside
were plucked mainly during the peak days at
a height of 1.5 m (Tsega and Deviprasad,
2014; Kaur and Nagpal, 2017).

The leaf samples were analyzed for various
physiological and biochemical attributes by
using standard procedures followed for total
chlorophyll content (Lichthenthaler and
Burchmanne, 1987), RWC (Singh (1977),
ascorbic acid content (Ranganna, 1977), leaf
pH (Prasad and Rao (1982), phenol content
(Singleton et al., 1965), proline content (Bates
et al., 1973), APTI and API (Govindaraju et
al., 2012).

Anticipated Performance Index (API) of
plant species

After calculating the APTI, the Anticipated
Performance Index (API) is presented for
various ornamental species as follows based
on their response to pollution.
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Rating used for anticipated performance index
of plant species (Govindaraju et al., 2012)
(Table  2). Variation of  different
physiological,  biochemical  parameters,
pattern and their significance level were
computed using Analysis of Variance
Technique  (Two-factor  analysis)  with
ornamental plants and different sites as two
factors for analysis. The significance of the
analyzed data was tabled at 5 per cent level of
significance.

Results and Discussion
Total chlorophyll content

The study revealed that total chlorophyll
content in all the ornamental plants varied
with the pollution status of the study area. The
ornamental plant OP-16 contained maximum
total chlorophyll (3.90 mg g*) which was
followed by OP-24 (1.96 mg g%). Site S;
showed maximum total chlorophyll (1.37 mg
g!) among different sites which was followed
by S4 (1.31 mg g?), S, (1.04 mg g™) and S
(0.96 mg g). Among interactions, OP-16 X
S, had significantly highest total chl. (4.62 mg
g™ followed by OP-16 X S; (4.41 mg g™b).

The results obtained showed that among
ornamental plants, Bougainvillea glabra (OP-
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16) at control site (S;-College of Horticulture,
Anantharajupeta) exhibited highest total
chlorophyll content. Plants having higher
chlorophyll content are able to produce more
amounts of carbohydrates by increase in the
rate of photosynthesis even under polluted
environments. The higher the levels of
pollutants, the lower the chlorophyll content
as certain pollutants in totality reduce the total
chlorophyll content was observed at S;, S3
and Ss. Reduction in chlorophyll content
brought by acidic pollutants like SO, which
causes phaeophytin formation by acidification
of chlorophyll due to NO,;, SO, and O3
exposure have also been reported by (Gharge
and Menon, 2012; Rai et al., 2013).

Relative water content

A perusal of the data revealed that,
ornamental plants studied showed maximum
RWCin OP-18 (91.68%) followed by OP-19
(88.54%) and this was on par with OP-17
(87.80%). Significantly highest RWC of
81.20 per cent was observed at Sz followed by
S, (77.75%), S; (73.88%). The interaction
effect of ornamental plants x sites was not
showed significant response on the RWC. The
highest value of RWC in Sansevieria
trifasciata (OP-18) and Furcraea foetida (OP-
19) may be ascribed due to its higher
resistance capacity to stress conditions. The
plant with high RWC under polluted
conditions were tolerant to pollutants
(Chandawat et al., 2011; Soni et al., 2017).
RWC of polluted area (S;, S3, S4) was higher
than those from the control plants (S;).
Maximum value of RWC at polluted site
further provide evidence that plants retain
more water than those at less polluted site this
might be due to adaptive feature which helps
in maintaining its physiological balance
against pollution stress which may be tolerant
to pollutants. High relative water content
contributes to the normal functioning of the
biological processes (Meerabai et al., 2012)
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and favors drought and pollution resistant in
plants.

Ascorbic acid

A significant variation was noticed in the leaf
ascorbic acid content of ornamental plant
species, sites and their interaction. Among 24
ornamental plants studied, significantly
superior value for ascorbic acid content was
recorded in OP-24 (13.91 mg g™) which was
followed by OP-19 (10.47mg g*), OP-23
(6.90 mg g'). Among 4 sites, significantly
higher ascorbic acid content (4.80 mg g™) was
recorded in S; followed by S, (4.10 mg g™),
S, (3.31 mg g*) and S; (2.60 mg g™). Among
combination of interaction treatments, OP-24
X Sg3 registered significantly highest ascorbic
acid content (14.72 mg g™*) followed by OP-
24 X S, (14.13 mg g™*).Ascorbic acid is an
antioxidant that increases the resistance of
plants against air pollutants. Among multiple
polluted sites, Polianthes tuberosa (OP-24)
grown at Sz (Railway Kodur town, highly
polluted area) recorded highest ascorbic acid
content. Plant species with high amount of
ascorbic acid are considered to be tolerant to
air pollutants (Deepalakshmi et al., 2013,
Kousar et al., 2014).

The increase in level of ascorbic acid may be
due to the defense mechanism of the species
against pollution load at different sites.
Similarly, Bhattacharya et al., (2012) also
recorded higher values of ascorbic acid in
plant leaves at polluted sites. The ascorbic
acid content from the plants in the polluted
sites (S, and S3) was higher than that from the
control site plants (S;), in this present study,
this agrees with the reports of Chandawat et
al., (2011), Meerabai et al., (2012) and Rai et
al., (2013) who found higher levels of
ascorbic acid in the leaves of most tolerant
plants and those at the polluted sites and this
suggests their tolerance to the air pollutants.
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Leaf pH

The data made available in table 3 represents
that significantly maximum leaf pH content of
6.37 was noticed in OP-23 which was on par
with OP-6 (6.26) and OP-7 (6.18). Among the
sites, S; (6.31) recorded significantly
maximum pH followed by S; (6.15) and S;
(5.98) and most acidic pH was recorded at Sz
(5.67). The pH was not significantly
influenced by combination of ornamental
plants x sites.

Leaf pH is the pH of the concentrates from
the leaves of the plant. It was observed that
among ornamental plants investigated for pH,
Catharanthus roseus (OP-23) grown at
control site (S;) exhibited maximum pH
content. All the plant samples collected from
polluted site (S,,S3 and S,;) exhibited pH
towards acidic side which may be due to the
presence of C0O,,SO, and NOy in the ambient
air causing a change in pH of the leaf sap
towards acidic site (Das and Prasad,
2010).Plants from the polluted site had a pH
towards acidic side, whereas those from the
control site showed neutral to slightly alkaline
range (Rai et al.,, 2013; Bora and Joshi,
2014).The results obtained showed that pH of
leaf extract was acidic, which may be due to
diffusion of gaseous air pollutants like NO,,
CO; and SO, in the plant cell sap and when
plants are suffering from air pollutants
(especially SO,) as their cellular fluid would
produce massive H" to react with SO,, which
enters through stomata and intercellular space
from air, so that H,SO, is generated and then
leaf pH reduces. The results obtained from the
present investigation are in agreement with
the findings of Ghassanen et al., (2016), Kaur
and Nagpal (2017) (Table 4).

Phenol content

Phenol content varied significantly due to the
influence of ornamental plants, locations and
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their interactions. Among the ornamental
plants studied, significantly superior value for
phenol content was recorded in OP-4 (23.44
mg 100 g*) followed by OP-3 (18.53 mg 100
gl), OP-7 (10.06 mg 100 g™*). Among sites,
Ss3 had highest phenol content (5.40 mg 100
g™ followed by S, (4.81 mg 100 g), S, (4.23
mg 100 g*) and S; (3.72 mg 100 g?). The
interaction of ornamental plants x multiple
locations did not show significant influence
on phenol content.

Phenols act as a free radical scavengers to
protect plants away from damage by oxidative
stress. They play important role in
maintaining cellular osmotic potential when
plant is exposed to stress conditions
especially air pollution. The highest
concentration of total phenols in the leaves of
Peltophorum pterocarpum (OP-4) may be
attributed to its genetic constitution and
moreover, due to its highest tolerance to the
pollution as an adaptation to avoid the adverse
effect of air pollution at S; (Railway Kodur).
The increase in the concentration of total
phenols in the plants growing at S3 may be
ascribed to higher pollution load near to the
location particularly with vehicles and other
pollutants. The results are in agreement with
the findings of Chandawat et al., (2014),
Mohsenpour et al., (2015) who studied the
increase in phenolic compounds in plants
exposed to various pollutants.

Air Pollution Tolerance Index (APTI)

Data furnished revealed that OP-24 was found
significantly superior in recording higher
APTI value (18.82) followed by OP-19
(15.82) and OP-23 (12.42). Among 4 sites, S3
exerted highest value (11.38) followed by S,
(10.75), S4(9.99) and lowest at S; (9.01). In
combinations, OP-24 X S; showed
significantly highest APTI (19.45) which was
on par with OP-24 X S; (19.25) and OP-24 X
S4 (18.65) (Table 5).



Int.J.Curr.Microbiol.App.Sci (2020) 9(12): 37-49

Table.1 Gradation of plant species based on Air Pollution Tolerance Index as well as
morphological parameters and socio-economic importance

Grading Character

Tolerance

APTI
(Tolerance)

Pattern of assessment
9.0-12.0

Grade allotted
+

Biological and socio - = Plant habit
economic
Canopy structure
Type of plant
Laminar structure Leaf size
Texture
Hardiness

Economic value

Maximum grades scored by any plant can be = 16
Source: (Govindaraju et al., 2012)

12.1-15.0 ++
15.1-18.0 +++
18.1-21.0 ++++
21.1-24.0 +++++
Small =
Medium +
Large ++

Sparse/irregular/globular =
Spreading crown/open/semi- | +

dense

crown/open/semi-dense

Spreading dense ++
Deciduous =
Evergreen +
Small =
Medium +
Large ++
Smooth =
Coriaceous +
Delineate —
Hardy 1+
Less than three uses -
Three or four uses +
Five or more uses ++

Table.2 Rating used for anticipated performance index of plant species
(Govindaraju et al., 2012)

Grade

0 Up to 30
1 31-40
2 41-50
3 51-60
4 61-70
5 71-80
6 81-90
7 91-100

Score (%)

Assessment category
Not recommended
Very poor
Poor
Moderate
Good
Very good
Excellent
Best

42



Ornamental
plant

OP-1
OP-2
OP-3
OP-4
OP-5
OP-6
OP-7
OP-8
OP-9
OP-10
OP-11
OP-12
OP-13
OP-14
OP-15
OP-16
OP-17
OP-18
OP-19
OP-20
OP-21
OP-22
OP-23
OP-24
Mean

CD [P=0.05]

S

1.40
2.08
1.39
1.86
0.90
1.05
1.17
1.62
1.57
1.37
1.10
1.07
0.90
0.99
1.03
4.41
0.94
0.75
0.87
0.98
1.42
0.60
1.16
2.32
1.37
OP
0.04

Table.3 Response of ornamental plants (OP), sites (S) and their interaction to various pollutants
in respect of, total chl, RWC, ascorbic acid

Total chlorophyll (mg g™)

S

2

1.29
1.42
1.16
1.56
0.59
0.92
0.98
1.22
1.00
0.99
0.87
0.72
0.66
0.72
0.80
3.31
0.75
0.47
0.71
0.75
1.16
0.32
0.78
1.77
1.04
S
0.02

S

3
1.10

1.28
1.05
1.47
0.47
0.84
1.04
1.17
0.95
0.93
0.81
0.66
0.60
0.65
0.73
3.24
0.65
0.41
0.58
0.69
1.07
0.26
0.68
1.70
0.96
OP xS
0.09

S

4

1.29
1.53
1.34
1.81
0.72
1.06
1.28
1.50
1.45
1.27
1.11
1.01
0.89
0.99
1.10
4.62
0.98
0.69
0.90
1.00
1.34
0.50
1.05
2.04
1.31
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Mean

1.27
1.58
1.23
1.67
0.67
0.97
1.12
1.38
1.24
1.14
0.98
0.86
0.76
0.84
0.92
3.90
0.83
0.58
0.77
0.86
1.25
0.42
0.92
1.96

63.81

48.35
44.85
57.94
75.66
81.43
50.82
74.64
67.73
66.85
78.16
64.84
77.51
54.08
77.31
75.76
84.42
89.85
86.36
76.89
79.43
72.17
67.69
67.81
70.18
OP
3.13
63.81

75.65

70.18
55.42
70.74
77.66
84.82
53.38
84.08
76.94
75.52
83.46
72.12
83.37
66.76
84.54
83.37
87.65
92.59
89.34
82.00
87.72
(334
75.55
79.90
77.75
S
1.27
75.65
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RWC (%)
76.54
75.16
57.38
77.12
84.43
87.69
58.35
86.60
79.53
77.66
84.65
76.82
83.46
73.31
89.25
85.45
89.94
94.53
92.18
92.58
89.44
75.55
80.04
81.13
81.20
OP xS

NS
76.54

72.63

64.85
48.18
64.90
75.57
82.49
50.67
81.09
71.17
68.90
79.51
68.23
78.47
61.43
82.80
78.11
89.20
89.75
86.30
79.87
83.94
72.63
70.29
72.14
73.88

72.63

72.16

64.64
51.46
67.68
78.33
84.11
53.30
81.60
73.84
12.24
81.45
70.50
80.70
63.90
83.48
80.67
87.80
91.68
88.54
82.84
85.13
73.42
73.39
75.25

72.16

Sy

4.16
2.60
5.69
5.00
1.19
1.56
0.82
1.25
1.22
2.63
0.31
0.98
0.50
0.37
0.31
0.82
0.65
1.87
9.75
0.37
0.56
0.31
6.12
13.25
2.60
OP
0.21

Ascorbic acid (mg g™)

Sz
5.33
3.72
6.74
6.06
4.43
2.70
1.97
5.26
5.59
3.74
1.48
2.53
1.66
1.54
2.07
1.97
1.81
3.01

10.71
1.54
1.72
1.48
7.16

14.13
4.10

S
0.08

S3
5.92
4.30
7.32
6.65
5.32
3.29
2.56
5.33
8.57
4.33
2.06
3.12
2.25
2.13
3.13
2.56
2.40
3.59

11.30
2.13
2.31
2.06
7.75

14.72
4.80

OP xS
0.42

Sy
4.74
3.13
6.15
5.48
3.84
211
1.38
3.24
2.08
3.16
0.89
1.54
1.08
0.95
1.49
1.38
1.22
242

10.12

0.95
1.14
0.89
6.58

13.54

3.31

Mean

5.04
3.44
6.48
5.80
3.70
2.42
1.68
3.77
4.37
3.47
1.19
2.05
1.37
1.25
1.75
1.68
1.52
2.72

10.47

1.25
1.43
1.19
6.90

13.91
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Table.4 Response of ornamental plants (OP), sites (S) and their interaction to various pollutants
in respect of pH, phenol content and APTI

Ornamental pH Phenol content (ug g™ FW) APTI
plant S; S, S; S, Mean S; S, S; S, Mean S; S, S; S, Mean
OP-1 5.97 6.17 5.97 6.27 6.09 481 5.99 6.57 5.40 5.69 950 @ 1161 1192 @ 1091 10.98
OP-2 6.17 5.87 6.07 6.27 6.09 5.33 6.38 6.97 5.79 6.12 6.97 9.77 10.73 8.96 9.11
OP-3 6.17 5.97 5.67 6.57 6.09 1795 1873 1931 1814 1853 876 1043 @ 10.75 9.76 9.93
OP-4 6.17 6.07 5.77 6.37 6.09 2295 2361 2420 23.02 2344 978 1178 1261 11.04 11.30
OP-5 6.27 6.17 5.27 6.47 6.04 7.19 8.20 8.79 7.62 7.95 841 1082 1157 @ 10.37 @ 10.29
OP-6 6.57 6.17 5.67 6.63 6.26 1.63 2.76 3.35 2.18 2.48 932 1043 10.95 991 10.15
OP-7 6.17 6.07 5.77 6.73 6.18 9.33 10.30 = 10.88 & 9.71 = 10.06 @ 5.68 6.75 7.61 6.20 6.56
OP-8 6.27 5.97 5.37 6.17 5.94 6.76 7.79 8.37 7.20 7.53 844 1226 1222 10.63 10.89
OP-9 6.47 6.07 5.47 6.27 6.07 0.53 1.69 2.28 1.11 1.40 7.75 1172 = 1356 8.75 | 10.45
OP-10 6.37 6.27 6.07 6.57 6.32 3.11 421 4.80 3.62 3.93 871 1032 10.85 9.41 9.82
OP-11 6.27 6.37 5.97 6.47 6.27 0.44 1.60 2.19 1.01 1.31 8.05 9.44 9.70 8.64 8.95
OP-12 6.07 5.97 5.67 6.17 5.97 0.85 2.00 2.59 1.42 1.72 7.18 8.94 9.70 7.95 8.44
OP-13 6.07 5.97 5.87 6.17 6.02 0.26 1.42 2.01 0.84 1.13 8.10 9.46 9.83 8.62 9.00
OP-14 6.27 6.07 5.67 6.47 6.12 0.51 1.67 2.26 1.09 1.38 5.68 7.74 8.70 6.87 7.25
OP-15 5.67 5.47 4.90 6.07 5.53 0.79 1.94 2.53 1.35 1.65 7.94 9.78 10.72 9.37 9.45
OP-16 6.07 5.87 5.87 6.27 6.02 1.06 2.21 2.80 1.63 1.93 842 10.17 10.90 9.33 9.71
OP-17 5.97 5.87 5.67 6.07 5.89 0.62 1.78 2.37 1.19 1.49 8.89 9.99 10.54 9.80 9.80
OP-18 5.97 5.77 5.37 5.97 5.77 0.11 1.29 1.87 0.70 0.99 10.24 1117 1158 10.62 10.90
OP-19 6.07 5.67 5.27 6.27 5.82 0.99 2.15 2.73 1.56 1.86 1538 1591 @ 1597 @ 16.02 15.82
OP-20 6.07 5.67 5.00 6.17 5.73 1.13 2.27 2.86 1.69 1.99 7.95 9.21 10.49 8.68 9.08
OP-21 5.97 5.77 5.67 6.07 5.87 1.03 2.19 2.77 1.60 1.90 8.36 9.99 10.53 9.25 9.53
OP-22 6.07 5.97 5.97 6.17 6.04 0.51 1.67 2.25 1.08 1.38 7.42 8.28 8.87 7.87 8.11
OP-23 6.37 6.37 6.27 6.47 6.37 0.84 1.99 2.58 1.41 1.70 11.36  12.77 = 1349 1206 12.42
OP-24 6.17 6.07 5.87 6.27 6.09 0.48 1.64 2.23 1.06 1.35 1795 1925 1945 18.65 18.82
Mean 6.15 5.98 5.67 6.31 3.72 481 5.40 4.23 9.01 @ 10.75 @ 11.38 9.99
OP S OP xS OP S OP xS OP S OP xS
CD [P=0.05] 0.23 0.09 NS 0.31 0.12 NS 0.42 0.17 0.85

481 5.99 6.57 5.40 5.69 9.50 11.61 1192 1091 10.98
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Table.4 Gradation of plant species based on air pollution tolerance index (APT]I) as well as morphological parameters and socio-
economic importance

Ornamental
plant
OP-1
OP-2
OP-3
OP-4
OP-5
OP-6
OP-7
OP-8
OP-9
OP-10
OP-11
OP-12
OP-13
OP-14
OP-15
OP-16
OP-17
OP-18
OP-19
OP-20
OP-21
OP-22
OP-23
OP-24

APTI

++
++
++
++
++
++
+
++
++
++
+
+
+
+
++
++
+
++
+++

+

++
++++

Plant

habit
++
++
++
++

Canopy
structure
++

+
++

Type of
plant

+ + + + +

+ 4+ 4+ ++++++ 4+ +++ A+

Leaf
size
+
++
++
++
++
+
+
+
++

Leaf
texture
+

+

+ 4+ +

++
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Hardiness A Economic

+ + o+ +

e S A

value
++

+
+
+

++

++
++
+

+ +

Total
Plus
11
10
10
11
11

%
Score
68.75
62.5
62.5
68.75
68.75
75
68.75
62.5
62.5
43.75
31.25
43.75
43.75
43.75
50
62.5
37.5
50
75
43.75
43.75
43.75
56.25
75

API
Grade
4

GO W NDNMNNONERERDNNMNDNNNNENEREPPORRDREBREDS

Assessment
category
Good
Good
Good
Good
Good
Very good
Good
Good
Good
Poor
Very poor
Poor
Poor
Poor
Poor
Good
Very poor
Poor
Very good
Poor
Poor
Poor
Moderate
Very good
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Air pollution tolerance index (APTI) study
proves significant in determining the tolerant
and sensitive nature of plant species in
environment. The results presented revealed
that APTI value recorded was highest in
Polianthes tuberosa (OP-24) grown at highly
polluted site (Ss-Railway Kodur town). The
results demonstrate that different plant species
respond in different ways to air pollution and
the same plant species growing in different
environments may respond differently,
depending on the level of air pollution in the
habitat. In the present work, the variation in
the APTI values could be attributed to the
different responses of the plants to the four
physiological factors, namely, ascorbic acid,
total chlorophyll, leaf pH and the RWC of the
leaf. These physiological factors, in turn, are
affected by variation in the level of air
pollution in the environment (Nwadinigwe,
2014).

Among ornamental plants investigated for
APTI, Polianthes tuberosa (OP-24), Furcraea
foetida (OP-19), Catharanthus roseus (OP-
23), Peltophorum pterocarpum (OP-4) and
Azadirachta indica (OP-1) recorded highest
values for APTI at polluted sites (Sz-Railway
Kodur Town-highly polluted area and S,-
Mangampeta Barytes mining and road traffic
area). Hence in the same corollary, our results
are in clear agreement with the findings of
Chaudhary and Banerjee (2009), they
reported that the species having APTI value <
10 is considered as ‘sensitive’; value within
10-16 is considered as ‘intermediate’ and > 17
is ‘tolerant’.

The plants with high APTI values are tolerant
to air pollution and can be utilized as
filters/sinks to mitigate air pollution, while
plants with low APTI can indicate the
sensitive nature of plants which can be used
as bio-indicators (Madan and Chauhan,
2015).These results are in corroboration with
the findings of Jyothi and Jaya (2010) who
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have pointed that higher APTI values are
associated with higher tolerance of plant
species to air pollutants (Noor et al., 2015).

Plants with high APTI (tolerant plants) can
trap and contain dust particles or smog,
absorb pollutants, heat, and other gaseous
emissions and improve the ambient air
quality. Such plant species should be grown
in polluted cities, along roads, towns, cities
and in and around industrial area and also for
landscaping purpose to create a sort of
“curtain” that will absorb pollutants and
screens the environment from their harmful
effects.

Anticipated performance Index (API)

Evaluation of API and assessment of different
plants based on their API values revealed that
among the selected ornamental plants, Ficus
benjamina (OP-6), Furcraea foetida (OP-19)
and Polianthes tuberosa (OP-24) are came
under the assessment category of very good
performers with highest APl was in the very
good category with API grade 5.The highest
value of API of Ficus benjamina (OP-6),
Furcraea foetida (OP-19) and Polianthes
tuberosa (OP-24) followed by OP-1, OP-2,
OP-3, OP-4, OP-5, OP-7, OP-8, OP-9 and
OP-16 (good category) may be due to their
high APTI. Further, the better laminar
characteristics viz., larger size, texture along
with the high economic value has also
enhanced it API value towards the very good
and good category. Whereas the lower APTI,
small leaf size and comparatively less
economic importance has decreased the API
value of OP-10, OP-11 making it to fall in not
recommended category. The results are in
accordance with Govindaraju et al., (2012),
Bora and Joshi (2014), Kaur and Nagpal
(2017) who have also reported more value of
APl for the species with higher APTI and
better tree and leaf characteristics (Table 1).
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Plantation of OP-6, OP-19 and OP-24 (very
good performers) followed by OP-1, OP-2,
OP-3, OP-4, OP-5, OP-7, OP-8, OP-9 and
OP-16 (good performers) were evaluated as
first among all the plants and were a keystone
species. A keystone species is one that has a
disproportionate effect on its environment
relative to its abundance. An ecosystem may
experience a dramatic shift if a keystone
species is removed, even though that species
was a small part of the ecosystem by
measures of biomass or productivity
(Prajapati and Tripathi, 2008).

In conclusion the environmental point of
view, plantation of Ficus benjamina (OP-6),
Furcraea foetida (OP-19) and Polianthes
tuberosa (OP-24) (very good performers as
per APTI and API assessment) followed by
Azadirachta indica (OP-1), Bauhinia
purpurea (OP-2), Delonix regia (OP-3),
Peltophorum pterocarpum (OP-4), Polyalthia
longifolia (OP-5), Conocarpus erectus (OP-
7), Pongamia pinnata (OP-8), Nerium
oleander (OP-9) and Bougainvillea glabra
(OP-16) were evaluated as good performers
(as per APTI and API assessment) among all
the ornamental plants. Therefore the species
come under very good and good category as
per API assessment were the highly suitable
species for plantation in and around the
Mangampeta (Barytes mining and road traffic
area- Sp) and Railway Kodur (Town — main
traffic area- S3) including at site S (Tirupati
city area) and both category plants are highly
beneficial for mitigation and minimization of
air pollution load and also for landscaping
purpose of the area as they tend to serve as
barriers and act as sink for air pollutants.The

species of  moderate  category i.e.
Catharanthus roseus (OP-23) may be
recommended for plantation due to its

aesthetic value for landscaping. Sensitive
plant species on the other hand act as bio-
indicators of air pollution and thus can be
planted in order to check the environmental
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health from time to time. High pollution
levels can lead to deforestation in long run
and thus this kind of study helps in
understanding the plants susceptibility and
resistance to pollution loads.
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