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Abstract 

Ihe effect of automobile potlutants on plants growing in Karachi during different seasons were stuclied. In 
response to the polluted enyironment, the phenology of Guiacurn oj/kinale and Peltophorwn pterocarpurn was 
highly affected at M. A. Jinnah road, the most polluted area of the city. Automobile emissions also significantly 
recluced the productiyity of fruits and flowers in. G. ocinale, whereas Azadirachta indica was found ccm-
paratiyely resistant to automobile emissions. The trees growing on the busy roads produced a significant effect 
on seed germination. The seeds of AWizie lebbeck showed significant reduction in germination as compared to 
Peltophorurn pieTo carp urn. 

Effectiye identification of air poilutant sources and their accumulation in plants would be helpful for 
enyironmental protection. The findings would also be helpful for understading the ecologicat yatue of yegeta-
tion which maintains water, climatic conditions and protection from the hazardous effect of air pollutants. 
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Introduction 

Air is necessary for life on earth. The addition of un-
wanted airborne matter changes the composition of the 
earth"s atmosphere, possibly harming life and altering ma-
terials. We cali such atmospheric contamination air poi-
lution [26]. There has been widespread damage to trees, 
fruits, yegetation and ornamental flowers by air pollution. 
Photechemicai (Oxidants) smog bleaches and glazes spi-
nach, lettuce, alfalfa, tobacco and other leafy plants. 
Ethylene, a hydrocarbon that occurs in automobile and 
diesel exhaust, makes carnation petais curl inward and 
ruins orchids by drying and discloring their sepais. 
Atmospheric pollutants undoubtedly haye some iong-terms 
effects on plants by influencing CO2 content, light 
intensity, temperature and precipitation [28]. Flesketch [13] 
and Gustafsson and Steinecke [11] suggested that high 
leyels of motor yehicle traffic produces considerable 
ernissions of air pollutants. Toxic trace metal ions can enter 
the soil from automobile emissions [17]. Vehicular 
emissions are receiying attention in some quarter [7], as 
eyidenced by a Swedish newspaper stating „Catalytic 
conyerters destroy the ozone layer" [9] 

Karachi is the largest city of Pakistan aid about 22% of 
the totat urban population of the country. Nearly half of the 
country"s yehicles (taxis rickshaws, buses and priyate mini 
buses) are seen in Karachi [18]. The progressiye increase in 

trade actiyities and an increase in the number of autoyehic-
les along with the high rate of industrialization haye affec-
ted the enyironment of the city. A few researchers haye 
drawn attention to the effect of air poltution due to yehicu-
lar exhaust [2, 3, 4, 14, 15, 18]. The seeds of A. Lebbeck 
and Dalbargia sissoo collected from the polluted areas of 
the city showed significant reduction in germination [18]. 

Automobile exhaust produce a significant effect on seed 
weight and branch length of some roadside trees [14]. Prin-
dle and Charles [22] described the damage caused to ani-
mals and agricuitural crops by automobile. Derley et al. [6] 
noticed the damaging effects of gases and different com-
pounds present in motor yehicle exhaust on leayes of a 
yariety of crop plants. Automobile pollutants haye also 
been shown to modify aminoacids [16]. Automobile 
emissions significantly reduced the productiyity in. 
G. ofjicinale, F. hen galensis and Eucalyptus sp. along with 
a significant reduction in leaf area and dry weight of most 
of the piants [4]. Early maturation and fali of fruits 
occurred at polluted sites as compared to the dean area [4]. 
Thery haye further demonstrated that F. bengalensis, which 
has broader leayes, showed more yisible injury than the A. 
indica near the road. 

Air poltution studies are a matter of utmost concern. 
A study was initiated to inyestigate the effect of automobile 
pollution on roadside plants growing in the main city center 
during different seasons. 



56 Iqba1 M. et aL 

uniform height were chosen (DBH: diameter breast height). 
Quantitatiye characters such as percentage of fruiting, ca-
nopy aud fiowering, leaf area, color of leayes and flowers 
were recorded during four different seasons (June-July, Au-
gust-September, October-Noyember and December-Janua-
ry). Ali measurements are based on three replicates. 

The seeds of Albizia lebbeck and Peltop/iorum pteroca-
rpum were coliected from poiluted aud dean areas of the 
tity. The seeds of both species were rubbed with sand 
paper. Ali the seeds were soaked in one perceut bieach and 
iater on wash to ayoid any type of fungal growth during 
seed germination. The germination test was performed in 
medium sized petridishes as in the iaboratory. In each pet-
ridish, 10 seeds of each species were kept at room tern-
perature aud daily obseryation was made. Anatysis of ya-
nauce and Student-Newman-Keui Multiple range test was 
aiso carried out. 
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Fig. 1. Effect of autoyehicular exhaust on the percentage of Frui-
ting, Flowering, Canopy and Leaf ansa of Guiacu,n o?ci,ia1e. 
Symbols used: 
A = Safari Park (Control) B MA. Jinnah Road 
C = Uniyersity Road D = Jaii Road 
51 = Season June-July S2 = August-September 
53 = October-Noyember S4 December-January 

Materiais and Methods 

A study was carried out to examine the effects of traffic 
exhaust duning different seasons (June to January) on plants 
growing at different sites of the city (Safari Park, Uuiyer-
sity road, Jail Road aud MA. Jinnah Road). At each site, 
Guaiacum ofjicinale L., Peltophorum pterocarpum DC. 
Backer ex K. Heyne and Azadirachta indica (L.) A. Juss of 
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Results 

A significant reduction in the percentage of fruiting and 
leaf area of G. ofiicinale, A. indica and P. pterocarpurn was 
obseryed in winter season at MA. Jinaah Road (Figs. i, 
2 and 3). The percentage of flowering of G. c1Jichzale du-
ring winter season at MA. Jinnah Road was significantly 
reduced. Automobile poliutants signiticantly reduced the 
percentage of canopy for P. pterocarpum and G. oicina1e 
at the same site. The canopy of A. indica showed no effect 
in any of the seasons at the study area (Figs. 2 aud 3). The 
color of leayes for G. ofjicinale, A. indica and P. ptero car-
pum was found hght green, green, aud dark green in sum-
mer, which later turned to light green, yeliow aud yeilow 
green in winter at ali sites. Flowers haye been the object of 
numerous studies from morphoiogic and anatomic aspects. 
The color of the flower for G. ofJicinale remaiaed purpie 
white in summer and winter. The seed germination of A. 
lebbeck was highly affected in seed coitected from M.A. 
Jinnah Road foiiowed by Jail road, and Uniyersity Road 
(Fig. 6). The cotor of the leayes for G. ofjicinale was light 
green in summer aud spring and later in winter it changed 
to light green yeliowish in color at MA. Jinnah Road, 
while the coior of tiowers in alt seasoos rernain pale white 
at ali the sites. The coior of the leayes of A. indica were 
green in summer aud spring while yellow green in winter at 
ail sites. The color of the leayes for P. pterocarpum remai-
ued dark green in ali seasons except winter, where it was 
yeilowish green at ali sites. The seed germiuation of A. 
lebbeck was significautty different between coutroi and 
polluted sites of the tity. Howeyer, the seed of P. pterocar-
pum showed a high perceutage of germination and was 
found less affected by automobile exhaust at the poiluted 
sites of the tity. 

Discussion 

Fig, 2. Effect of autoyehicular exhaust on the percentage of Frui-
ting, Fiowering, Canopy and Leaf area of Pe/tophorum pterocar-
pula. 
Symbols used: 
A = Safari Park (Controi) B = MA. Jinnah Road 
C = Uniyersity Road D = Jail Roaci 
51 = Season June-Juiy S2 = August-September 
S3 October-Noyember 54 = December-January 

In Karachi tity, the traffic density is high and the yehic-
les passing through the busy streets produce different types 
of pollutants. Duriug the study, it was obseryed that the 
piauts growing at MA. Jinnah Road wers more affected. 
Leaf area aud seed germination was also affected as tom-
pared to less poiluted areas of the tity. At the polluted area, 
the rate of photosyuthesis assimiiation and reasouabie 
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Fig. 3. Effect of autoyehicular exhaust on the percentage of Fruiting, F!owering, Canopy and Leaf area of Azadirachta indica. 
Symbols used: 

A = Safari Park (Contro!) 
C = Uniyersity Rond 
Sł = Season June-Ju!y 
53 = October-Noyember 

transpiration arc disturbed, resulting in reduction of tree 
growth and biomass production. Reduced yields of flowers, 
fruits and seeds to ozone enyironment haye been demonst-
rated by Heagle et a!., [12]. Air pollution interferes with 
time of f!owering, fruiting, senescence, shedding ot" fruits 
and the emergence of leayes. Early inaturation of fruits 
occurred at polluted sites as compared to dean area. 
G. ofjicinale and P. pterocarpurn, which arc most!y grown 
in the center of many roads in Karachi, showed signiflcant 
reduction in fruit and leaf area in the polluted sites of the 
city. Howeyer, A. indica was found to be resistant to auto-
mobile pollutants. Growth and germination of some trec 
species were significantly affected by automobile cinis-
sions. Abdul!ah and lqbal [1] found stomatal c!ogging in 
relation to automobile particulate matter and found 81% 
clogged stomata in Polyalthia longifolia at Gummander. 
Many reports haye shown that automobile exhaust bas pro-
duced a significant effect on the growth of roadside plants. 
A signicant reduction in fruit production and !eaf area of G. 
officinale, A. indica and P. pterocarpum was obseryed in 
winter at MA. Jinnah Road. The presence of yarious types 
of pollutants deriyed from automobiles might be responsib-
!e for the reduction in growth of the plants. Bhatti and Iqbal 
[4] concluded that in response to the polluted atmospshere, 
the phenology of Ficus hen galensis and Eucalyptus sp. was 
highly affected due to automobile exhausts. They haye also 
concluded that automobile emissions significantly reduced 
productiyity, leaf area and !eaf dry weight of G. offlcinale, 
F. bengalensis and Eucalyptus sp. at the polluted sites of 
the city as compared to controt. 

Beg et al., [3] conctuded that those plants and trees 
which were found near the polluted source just along the 
roadside showed significant reduction in growth. Due to 
the effect of pollutants, chlorophyll is dissintegrated and 
CO2 uptake is reduced, followed by a reduction ia syn-
thesized assimi!ates [19]. According to Hesketch [13], the 
motor yehicle is the most important source of atmoshperic 
pollution. Bhatti and Iqbal [4] determined that leaf size, 
leaf area and leaf dry weight in some roadside trees was 

B = MA. Jinnah Road 
D Jaj! Road 
S2 = August-September 
S4 = December-January 

less at the highly polluted as compared to less polluted sites 
of the city. 

A significant reduction in the fruit production, flower 
and percentage of the canopy for G. ofjicinale at the M.A. 
Jinnah Road might be due to the congestion and high den-
sity of yehicles as compared to the other points. A sig-
nificant proportion of the tota! lead emitted by a!! yehicles 
was found on the edge of a highway in Newzealand. Howe-
yer, the lead content of soi! and yegetation at the edge of 
the highway was high, gradually decreasing as distance 
from the highway increases [27]. Floral yascular system, 
flora! morphology, and color deyelopment in flowers were 
carried out by some research worker [21, 23, 25]. The 
change in the color of leayes might be a change in !eaf 
pigment. Ricks and Wi!liams [24] found that in the most 
po!!uted station ch!orophy!1 „a" degradation to chlorphyll 
„b" in Quercus perraea. The color of peta!s results from 
pigmeats in chromoplast (Caretenoids), in cc!! sap 
(Anthocynanins), and from yarious modifying conditions, 
such as acidity of cc!! sap [21]. A significant reduction in 
flowering might be due to the reduction in light intensity 
on the busy roads of the city. 

The effects of automobi!e exhaust on seed germination 
yaries from place to place and species to species. The seeds 
of the polluted sites showed less germination as compared 
to less polluted areas. The seed germination of A. Lebbeck 
was highly affected whi!e P. pterocarpum was flot affected 
by auto emissions. The germination of seeds could be 
affected by the deyelopment of unheatthy seeds by trees 
growing along the main road of the city area [4] P. ptero-
carpurn seed, which showed most resistance against auto 
exhaust, might be due to its bard seed pod and thick seed 
coat. Darley et a!. [6], noticed the damaging effects of gases 
and different compounds present in motor yehicle exhaust 
on the leayes of a yariety of drop plartts. A significant 
reduction in A. lebbeck was obseryed. The pods of A. lab-
beck arc not thick, which might be unable to resist the air 
pollutants and lead to a reduction in seed germination. The 
presence of Pb and other metals cou!d be responsib!e for 
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Fig. 4. Effect of autoyehicular exhaust on the leaf color of G. ofj?ch 
Symbols used: 
A = Safari Park (Control) 
C = Uniyersity Rond 
51 Season June-July 
53 = Octuber-Noyember 
P = Pumie W = Wbite 

Ii 
„ale, A. indica and P. pterocarpurn. 

B = MA. Jinnah Rond 
D = Jaj! Rond 
52 = August-September 
S4 = December-January 
L=Ligt D=Dark G=Green 

Fig. 5. Effect of autoyehicu!ar exhaust on the flower color of G. Fig. 6. Effect of autoyehicular exhaust un seed germination of 
oĄici,za1e, A. indica and P. pterocarputn. Peltophorwn pterocarpurn and Albizia Iebbeck. 
Symbois used: Symbols used: 
A = Safari Park (Control) B = MA. Jinnah Rond A = Safari Park (Contro!) B = MA. Jinnab Road 
C Uniyersity Rond D = Jaj! Rond C = !Jniyersity Rond D Jaj! Road 
51 = Season June-July 52 = August-September 
53 = October-Noyember S4 = December-January 
P=Purp!e W=White L=Ligt D=Dark G=Green 
* = Not Found References 

the reduction in seed germination. Deposition of !ead on 
the yegetation growing a!ong the busy roads not on!y af-
fects growth and germination, but also causes reduction in 
fruit production [20]. Sensitiyity of germinating seeds bas 
often been used to test aud measure enyironmenta! poliu-
tion, particuiar!y of toxicants in aqueous solutions [10]. 
Chang and Thompson [5], after soaking corn seeds in 0.01 
M Sodium fluoride so!ution, found root celi mu!tip!ication 
more inhibited than celi e!ongation. Wong et ai. [29] stu-
died the inhibition of seed germination and root growth in 
rond piants of Brassica chinesis and B. parachinensis. 

There is a need to ana!yze automobile poflutants, which 
is a determining factor of type and extent of injury of 
particular plant species. The planting of A. indica along the 
road side wou!d heip in the reduction of airborne poflutants 
from automobiles. 

I. ABDULLAH CM., IQBAL M,Z. Response uf automubi!e, 
stone and cement particulate matters on stomatai c!ogging of 
piants. Geobios 18, 196, 1991. 

2. AHMED Z., QADIR S.A. The effects of air poi!ution on sto-
matni clogging, carbohydrates and chiorphyt! contents in cer-
tam roadside p!ants. Pak. J. Bot. 7, 8 1,1975. 

3. BEG M.A.A., YOUSAFZAI ARK., MAHMOOD SN. Air 
po!lution in Karachi. part 1. Suryey of smoke concentrtation. 
Pak. J. of Sci. and Ind. Res. 30, 60, 1978. 

4. BHATTI GR., IQBAL M.Z., Inyestigations into the effect of 
automubi!e exhausts on the phenoiugy, periudicity and produ-
ctiyity of some roadside piants. ACTA Societatis Botanico-
rum Po!oniae 57(3), 395, 1988. 

5. CHANO C.W., THOMPSON C.R. Effect of fluoride on nuc-
leic acids and growth in germinating corn seedling roots. Phy-
sio!. Plant, 19, 911, 1966. 



Effect ofTraffic... 59 

6. DARŁBY E,F., DRUGOER W.M., MUDD LB., ORDIN L. 18. MEHMOOD M.T., IQGAL M.Z. lmpact of yehicular emis-
TAYLOR OC., STEPHEN ER. Plant damage by pollution sion on seed germination of some roadside trees. Pak. J. Sci. 
deriyed from automobiles. Arch Enyironment health 6, 700, Ind. Res. 32(11), 752, 1989. 
1963. 19. MUDD J.B., KOZLO WSK! T.T. Response of plants to Air 

7. DASCH J.M. Nitrous Oxides emissions from yehicles. J. of pollution. Academic, New York, pp. 383, 1975. 
Air and Waste Management Association 42(1), 63 1992. 20. NASRALLA MM., ALI B.A. Lead accumulation in edibte 

8. ESAU K. Anatomy of seed plants. John Wiley and Sons, mc, proteins of crop grown near Egyptian traffic roads. Agricul-
New York U.S.A. pp. 376, 1967. ture, Ecosystem and Enyironment. 13, 73, 1985. 

9. GOULD R, GRIBBIN J. Greeners cars may warm the world. 21. PAECH K. Colour deyelopments in flowers. Ann. Rey. Plant 
New Scienctists. 122, 34, 1989. Physiol. 6, 273, 1955. 

10. GRANE"!]" G., TAYLOR OC. Effect of gascous hydrogen 22. PRINDLE R..A., CHARLES D.Y. Motor yehicles. Air Pallo-
chloride on seed germination and early deyetopment of seed tion aud Public Helath. Sci. Report Publ. 77, 955, 1962, 
lings. J. Amer. Soc. Hart. Sci. 105(4), 548, 1980. 23. PUR! V. Flora! morphologby and interior oyary. Phytomorp-

11. GUSTAFSSON L. E., STEINECKE K. Airborne contami- hology. 2, 122, 1952. 
nants and Wcir impact on the city of Reykjavik, Ice1nd. Pre- 24. RICKS GR., WILLIAMS R.J.H. Effects of atmospheric po-
sented at: International symposium on the ecological effects Ilution on deciduous wood lands. Part 3: Effect on photosynt-
af Arctic Airborne contaminants, Reykjavik (Icetand), 4-8 hetic pigment of leayes of Quercus petreaea (Mattuschka) Le-
0ct1993. in: Ecological effects of Arctic Airborne contami- ible. Enyiron. Pollut. 8, 97, 1975. 
nants. Landers, DR.; Christie, S.J. (eds.), pp. 363-372, ISSN 25. SPORNE KR. Some aspects of flora! yascular systems. Linn. 
0048-9697, 1995. Soc. London. Prac. 169, 75, 1958. 

12. IIEAGLE AS., PHILBECK RB., KNOTr W.M. Threshold 26. TURK A., TURK J., WIflES J.T. Ecology, Pollution, Bn-
for injury, growth and lass caused by ozone on field corn yironment. W.R. Saunders Company Philadelphia pa. 19105. 
hybrids. Phytopathology 69,117, 1976. pp 217, 1972. 

13. HESKETCH TlE. Understanding and Controlling Air Ponu- 27. WARD NI., REEVES R,D., BROOKS R.R. Lead in soi! and 
tion. Ann. Arbor Sc. Publ., Ann Arbor, Michigan, 1973. yegetation along a Newzea!and State highway with bw trnffic 

14. IQBAL M.Z., SHAFIQ M. ALI S.F. Effect of automobile yobume. Enyiron. Pollut. 9, 117, 1975. 
pollution on Seed Weight and Branch Length on some plants. 28. WENOER K.F., OSTROM C.E., LARSON PR., RUDOLPH 
Turkish Journal of Botany 18, 475, 1994. T.D. Potential effects of global atmospheric conditions on 

15. IQBAL M.Z., SIDD!QUI A.D. Effect of autoyehicular emis- ecosystems. In, „Man"s Impact on terrestrial aud ocean Ecosy-
sion on pods aud seed germination of some plants. Polish J. of tems" (W.M. Mathews, FE. Smith, and E.D. Golberg eds.) 
Enyironmental Studies 5(1), 67, 1996. pp. 192-202. Press, Cambridge, Massachusetts, 1971. 

16. !SMAIL F., AHMED S. Effects of phytotoxins air pollution 29. WONO M.R., CHEUNG L.C., WONG W.C. Effect of road-
on the amino acids content of plants growing in Karachi area. side dust on seed germination and root growth of Brassica 
Pak. J. Bot. 16, 117, 1984. chinensis and B. parachinensis. „nie Science of the tota! En-

17, LAGERWERFF J.V., SPECRT A.W. Contamination of road- yironment. 33, 87, 1984. 
side soil aud yegetation witb cadmium, nickel, lead and zinc. 
Enyiron. Sci. and Techno]. 4, 583, 1970. 




