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Evaluation of air pollution tolerant tree species for Kothagiri Municipal 

Town, the Nilgiris, Tamil Nadu. 
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ABSTRACT: 
 
  
 
 
 Air pollution tolerance index (APTI) has been determined by pooling the at-
tributes viz., total chlorophyll, ascorbic acid and moisture content of leaves and leaf 
extract pH for certain locally available tree species in and around Kothagiri Municipal 
Town, the Nilgiris. Of the 24 species analyzed 6 tree species such as Alnus nepalensis, 
Callistemon lanceolata, Eucalyptus ficifolia, Ficus elastica, Michelia champaca and 
Toona ciliate recorded higher APTI values. Hence, it is suggested that these tree spe-
cies can be given priority for plantation programme in and around industrial com-
plexes, road sides and also new urbanized areas in Kotagiri so as to reduce the effect 
of air pollution and makes the environment clean. 
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INTRODUCTION 
 Air is never found absolutely clean in nature. 

It is indeed deteriorated every moment due to ever 

increasing industrial activities, automobiles etc. The 

industrialized countries are dumping lot of 

materials and wastes in their immediate 

environment, which is now becoming a big source 

of pollution. During the past many decades, there 

has been a growing awareness about the serious 

hazards of atmospheric pollution to which we are 

constantly exposed. Serious discussions are going 

on about the effects of green house gases and 

carbon gases on environmental security world wide 

(Kanchev et al., 2005, Blottnitz and Curran, 2007). 

The damaging effects of air pollution on vegetation 

have been recognized (Treshow, 1970; Chang and 

Terwilliger, 2000; Cape, 2003). Screening of plants 

for their sensitivity to air pollutants is of vital 

importance. Many workers like Agarwal and 

Tiwari, 1997, Paulsamy et al., 2000, 

Ramakrishnaiah and Somasekhar, 2003, Kannan, 

2003, Rathinaswamy et al., 2005 have identified 

tolerant tree species of air pollution for some 

industrial cities in India. 

 In India, Tamil Nadu is one among the 

leading states in industrial development.  Kothagiri, 

one among the cities gets affected by air pollution 

mainly due to automobiles and agricultural 

pesticides in Tamil Nadu. Since, it is one of the 

important tourist places in Nilgiris, Kothagiri is  

experiencing high degree of air pollution through 

vehicles. In this juncture, for the control of the 

effect of air pollution, an attempt has been made in 

the present study at Kothagiri to identify suitable air 

pollution tolerant tree species based on air pollution 

tolerance index.  

 

MATERIALS AND METHODS    

  The locally available tree species were 

analyzed for air pollution tolerance index (APTI) by 

estimating the contents of ascorbic acid, 

chlorophyll, relative moisture in leaf and leaf 

extract pH at monthly intervals from November 

2006 to July, 2007. Leaves from tip, middle and 

basal canopy of trees were collected in the forenoon 

between 07.00 and 08.00 am. Care was taken for 

plants under investigation with respect to exposure 

of almost similar conditions for light, water, soil 

and pollutants. The collected samples were 

analyzed for ascorbic acid, total chlorophyll and 

relative water content and leaf extract pH. 

Unpolluted regions were taken 25km away from the 

city which served as control. The ascorbic acid and 

total chlorophyll contents were estimated 

respectively by the methods of Keller and 

Schwanger (1977) and MacLachlon and Zalik 

(1963). Relative water content was determined by 

following and the leaf extract pH was measured by 

using digital pH meter. 

 The air pollution tolerance index (APTI) was 

determined by using the following formula 

proposed by Singh and Rao (1983): 

 

APTI  =   

    

  Where, 

 A= ascorbic acid content in leaf (mg/g); T= 

total chlorophyll content in leaf (mg/g); P= leaf 

extract pH and R= per cent water content of the 

leaf. The sum value is divided by 10 to get the 

value in reduced scale. 

 

RESULTS AND DISCUSSION 

 A considerable number of 24 tree species 

were analyzed in the municipal town, Kothagiri. It 

was estimated that many tree species showed wide 

variation in leaf chlorophyll content at the study 

area. The higher chlorophyll content was prominent 

in tree species like Alnus nepalensis, Callistemon 

lanceolata, Cupressus cashmeriana, Ficus elastica 

and Michelia champaca (Table 1). Further, it was 

observed that the close proximity observed between 

the individuals of tree species growing in polluted 

(Kothagiri) and unpolluted nearby areas with 

respect to high chlorophyll content indicates that air 

pollution has no marked effect upon the synthesis 

of chlorophyll pigment for these species. In the 

other extreme, some species including Accia 

dealbata, Pinus roxburghii, Podocarpus latifolia, 

Sterculia guttata and Syzygium cumini have 

contained lower amount of chlorophyll. Speading 

amd Thomas (1973), Santhoskumar and Paulsamy 

(2006) already reported that pollution stress 

decreases the chlorophyll level in plants. However, 

the other species have been drastically affected by 

pollution in terms of chlorophyll production. 

Varshney (1982) reported that plants appearing 

green and normal at low concentration of sulphur-di

-oxide show reduced efficiency of photosynthesis. 

Hence, it is known that the plants having high 

chlorophyll content under field condition are 

generally tolerant to air pollution.  

 The leaf extract pH was higher (6.5) in the 

species, Ficus elastica (Table 1). In the presence of 

an acidic pollutant, the leaf pH is lowered and the 

decline is greater in sensitive species (Scholz and 
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Reck, 1977). A shift in cell sap pH towards the acid 

side in the presence of an acidic pollutant might 

decrease the efficiency of conversion of hexose 

sugar to ascorbic acid. However, the reducing 

activity of ascorbic acid is pH controlled, being 

more at higher and less at lower pH. Hence, the leaf 

extract pH on the higher side gives tolerance to 

plants against pollution (Agarwal, 1989; Agarwal 

and Tiwari, 1997). 

 Ascorbic acid being a strong reductant 

protects chloroplast against sulphurdioxide induced 

H2O2, O2ˉ and OH accumulation and also protects 

the enzymes of the CO2 fixation cycle and 

chlorophyll from inactivation (Tanaka et al., 1982). 

Together with leaf pH it plays a significant role in 

determining the SO2 sensitivity of plants 

(Chaudhary and Rao, 1977). Thus plants 

maintaining higher ascorbic acid level under 

polluted condition are considered to be tolerant to 

air pollutants. The results of the present study 

revealed that the same five species of higher 

chlorophyll content are also having high ascorbic 

acid content in polluted regions and they are 

considered to be pollution tolerants (Table 1). 

 The relative water content was higher for 

some species such as Alnus nepalensis, Callistemon 

lanceolata, Eucalyptus ficifolia, Ficus elastica, 

Michelia champaca and Toona ciliata in the study 

area. Relative water content is associated with 

protoplasmic permeability in cells causes loss of 

water and dissolved nutrients resulting in early 

senescence of leaves (Masuch et al., 1988). It is 

likely therefore that the tree species with high 

relative water content under polluted conditions 

may be tolerant to pollutants. 

 The obtained APTI of certain tree species 

viz., Alnus nepalensis, Callistemon lanceolata, 

Eucalyptus ficifolia, Ficus elastica , Michelia 

champaca and Toona ciliata was higher and it was 

lower in some other species like Acacia 

melanoxylon, Biota orientalis, Grevillea robusta, 

Jacaranda mimosifolia, Podocarpus latifolia, 

Sterculia guttata, Syzgium cumini etc. (Table 1). In 

addition, it is known that the pollutants released 

from chemical method of pest control and 

automobiles have been effectively utilized by the 

tree species of higher APTI value. This is evidenced 

by very narrow differences in the APTI values of 

individuals of respective species between polluted 

Kothagiri city and unpolluted rural areas. Different 

plant species vary considerably in their 

susceptibility to air pollution. The tree species with 

high and low APTI can serve as tolerant and 

sensitive ones respectively. Such plants can 

effectively be used as indicators and pollution 

scavengers (Singh and Rao, 1983; Agarwal, 1989; 

Tiwari, 1991; Agarwal and Tiwari, 1997; Paulsamy 

et al., 2000; Santhoskumar and Paulsamy, 2006; 

Senthilkumar et al., 2008; Thanbavani et al., 2009). 

Hence it is suggested that these tree species of high 

APTI can be given priority for plantation 

programmes in and around industrial complexes, 

road sides and also in new urbanized areas so as to 

reduce the effect of air pollution and makes the 

environment clean for our healthy life. 
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Sl. 

No. 
Species 

Total 

chlorophyll 

(mg/ml) 

Leaf extract 

pH 

Ascorbic acid 

(mg/g) 

Relative 

moisture 

content 

(%) 

Air pollution 

tolerance 

index (APTI) 

1 Acacia dealbata 
1.30 ± 0.24 

(1.63 ± 0.12) 

5.3 ± 0.15 

(5.9 ± 0.32) 

2.23 ± 0.09 

(2.57 ± 0.08) 

37.28 ± 4.74 

(40.56 ± 5.11) 

5.21 ± 0.63 

(5.99 ± 0.50) 

2 A. melanoxylon 
1.53 ± 0.22 

(1.67 ± 0.38) 

5.9 ± 0.58 

(6.0 ± 0.50) 

2.40 ± 0.67 

(3.03 ± 0.94) 

28.55 ± 5.35 

(32.48 ± 5.85) 

4.59 ± 0.40 

(5.61 ± 0.13) 

3 Alnus nepalensis 
4± .13 0.70 

(4.16 ± 0.71) 

6.4 ± 0.15 

(6.5 ± 0.20) 

3.31 ± 0.20 

(3.36 ± 0.14) 

59.81 ± 0.39 

(60.13 ± 0.14) 

9.45 ± 0.12 

(9.55 ± 0.20) 

4 Araucaria excelsa 
1.73 ± 0.26 

(2.35 ± 0.23) 

5.0 ± 0.55 

(5.2 ± 0.64) 

2.44 ± 0.38 

(2.66 ± 0.45) 

42.78 ± 1.78 

(46.85 ± 1.77) 

5.92 ± 0.55 

(6.71 ± 0.83) 

5 Biota orientalis 
1.84 ± 0.25 

(2.42 ± 0.78) 

4.8 ± 0.15 

(4.8 ± 0.20) 

1.60 ± 0.12 

(2.22 ± 0.47) 

38.56 ± 1.52 

(38.75 ± 2.67) 

4.92 ± 0.12 

(5.51 ± 0.74) 

6 
Callistemon 

lanceolate 

3.75 ± 0.64 

(3.77 ± 0.66) 

6.1 ± 0.61 

(6.2 ± 0.61) 

2.71 ± 0.79 

(2.75 ± 0.66) 

63.53 ± 4.47 

(63.60 ± 5.50) 

9.02 ± 0.23 

(9.07 ± 0.26) 

7 
Casuarina 

equisetifolia 

2.28 ± 0.17 

(2.62 ± 0.37) 

5.8 ± 0.55 

(6.1 ± 0.50) 

2.16 ± 0.49 

(2.79 ± 0.87) 

51.70 ± 3.48 

(56.06 ± 3.37) 

6.93 ± 0.44 

(8.10 ± 0.91) 

8 
Cupressus 

cashmeriana 

2.85 ± 0.55 

(3.89 ± 0.83) 

5.5 ± 0.57 

(5.8 ± 0.57) 

2.27 ± 0.18 

(2.89 ± 0.55) 

35.10 ± 1.76 

(37.23 ± 3.05) 

5.41 ± 0.15 

(6.55 ± 1.18) 

9 
Elaeocarpus 

tectorious 

1.82 ± 0.57 

(2.43 ± 0.86) 

5.6 ± 0.55 

(6.3 ± 0.36) 

2.01 ± 0.76 

(2.64 ± 0.18) 

38.77 ± 8.66 

(44.95 ± 9.38) 

5.38 ± 1.61 

(6.51 ± 1.14) 

10 Eucalyptus ficifolia 
2.35 ± 0.76 

(2.41 ± 0.79) 

5.4 ± 0.25 

(5.5 ± 0.36) 

2.76 ± 0.35 

(2.84 ± 0.27) 

62.17 ± 2.61 

(62.27 ± 3.29) 

8.37 ± 0.13 

(8.48 ± 0.16) 

11 Eucalyptus sp 
1.80 ± 0.60 

(2.84 ± 0.97) 

4.9 ± 0.50 

(5.8 ± 0.40) 

2.59 ± 0.97 

(2.74 ± 0.83) 

50.81 ± 3.98 

(55.27 ± 4.13) 

6.82 ± 1.08 

(7.84 ± 0.86) 

12 Ficus elastica 
3.36 ± 0.42 

(3.38 ± 0.42) 

6.5 ± 0.25 

(6.6 ± 0.15) 

3.50 ± 0.04 

(3.56 ± 0.08) 

72.30 ± 0.70 

(72.62 ± 0.99) 

10.67 ± 0.16 

(10.80 ± 0.24) 

13 Grevillea robusta 
1.95 ± 0.54 

(2.43 ± 0.70) 

5.4 ± 0.20 

(6.2 ± 0.12) 

1.74 ± 0.34 

(2.44 ± 0.88) 

36.12 ± 1.77 

(40.18 ± 2.36) 

4.88 ± 0.33 

(6.06 ± 0.63) 

14 
Jacaranda 

mimosifolia 

2.02 ± 0.30 

(2.87 ± 0.36) 

5.2 ± 0.85 

(5.8 ± 0.96) 

1.81 ± 0.26 

(2.47 ± 0.65) 

40.73 ± 8.94 

(43.27 ± 8.41) 

5.40 ± 0.80 

(6.51 ± 0.40) 

15 Kigelia pinnata 
1.46 ± 0.21 

(2.13 ± 0.65) 

5.2 ± 0.32 

(5.9 ± 0.06) 

2.42 ± 0.04 

(3.08 ± 0.10) 

47.79 ± 2.50 

(52.96 ± 3.80) 

6.40 ± 0.20 

(7.76 ± 0.16) 

16 Michelia champaca 
2.91 ± 0.49 

(2.96 ± 0.47) 

5.5 ± 0.59 

(5.6 ± 0.67) 

3.12 ± 0.66 

(3.13 ± 0.53) 

67.42 ± 4.99 

(67.47 ± 6.12) 

9.39 ± 1.09 

(9.45 ± 1.10) 

17 Pinus roxburghii 
1.33 ± 0.10 

(1.61 ± 0.25) 

5.4 ± 0.53 

(5.4 ± 1.13) 

2.56 ± 0.07 

(3.16 ± 0.53) 

37.46 ± 1.13 

(39.92 ± 2.05) 

5.47 ± 0.12 

(6.15 ± 0.30) 

18 Podocarpus latifolia 
1.40 ± 0.58 

(2.75 ± 1.30) 

6.3 ± 0.46 

(6.8 ± 0.06) 

2.59 ± 0.04 

(2.91 ± 0.47) 

28.69 ± 0.43 

(34.35 ± 1.39) 

4.86 ± 0.32 

(6.27 ± 1.02) 

19 Schleichera oleosa 
1.96 ± 0.58 

(2.79 ± 0.97) 

6.2 ± 0.06 

(6.7 ± 0.26) 

2.00 ± 0.14 

(3.04 ± 0.83) 

42.00 ± 1.20 

(45.56 ± 1.17) 

5.83 ± 0.11 

(7.49 ± 1.28) 

20 
Spathodea 

companulata 

2.00 ± 0.02 

(2.48 ± 0.01) 

4.7 ± 0.50 

(5.4 ± 1.00) 

1.98 ± 0.56 

(2.84 ± 0.80) 

55.46 ± 2.42 

(59.09 ± 1.34) 

6.89 ± 0.20 

(8.20 ± 0.96) 

21 Sterculia guttata 
1.44 ± 0.64 

(2.08 ± 0.81) 

6.2 ± 0.15 

(6.6 ± 0.20) 

1.25 ± 0.02 

(1.64 ± 0.12) 

40.17 ± 1.23 

(45.76 ± 2.34) 

4.97 ± 0.10 

(6.01 ± 0.28) 

22 Syzygium cumini 
1.23 ± 0.33 

(1.78 ± 0.34) 

6.2 ± 0.06 

(6.6 ± 0.40) 

1.42 ± 0.23 

(1.89 ± 0.40) 

40.61 ± 1.72 

(46.19 ± 4.53) 

5.12 ±  0.30 

(6.20 ± 0.73) 

23 Toona ciliata 
2.59 ± 0.19 

(2.65 ± 0.17) 

5.5 ± 0.12 

(5.6 ± 0.12) 

2.91 ± 0.07 

(2.96 ± 0.05) 

59.78 ± 0.95 

(59.98 ± 1.20) 

8.34 ± 0.11 

(8.42 ± 0.13) 

24 Vernonia monosis 
1.57 ± 0.53 

(2.12 ± 0.90) 

4.6 ± 0.44 

(5.5 ± 0.29) 

1.88 ± 0.07 

(2.35 ± 0.47) 

43.64 ± 1.22 

(47.05 ± 2.32) 

5.52 ± 0.35 

(6.54 ± 0.95) 

Table 1. The contents of total chlorophyll, ascorbic acid and relative moisture and leaf extract pH in various 

tree species of Kothagiri Municipal Town, the Nilgiris with their air pollution tolerance index. 


