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Environmental pollution by automobile exhaust emission is an important and dominant feature of urban 
environments due to movement of high traffic density and are widely believed in researchers community 
considered to have detrimental effects on street plant. In this paper the different effects of automobile 
exhaust emission on the germination and early seedling growth performance of Caesalpinia pulcherrima 
(L.) Sw was observed. The auto emission showed negative effects on seedling height, leaf area, total 
plant fresh weight, total plant dry weight, root dry weight, stem dry weight, leaf dry weight, root / shoot 
ratio for fresh weight and root / shoot ratio for dry weight of C. pulcherrima. Auto emission showed 
significantly  (p<0.05) toxic effects on seedling growth of C. pulcherrima growing in polluted sites  (Tariq 
Road, Bahadurabad, Khalid Bin Waleed Road, Gulshan-e-Iqbal) of city as compared to Karachi 
University Campus (Cleaner site). The seeds of C. pulcherrima collected from the Karachi University 
campus, which is considered as control site showed better percentage of seed germination and seedling 
growth as compared to the seeds of the same species collected from the different polluted areas of the 
city. A high percentage of decrease in seed germination was found for the seeds collected from the 
Tariq Road, followed by Bahadurabad, Khalid Bin Waleed Road and Gulshan-e-Iqbal Gulshan-e-Iqbal as 
compared to control. Seedling length was also highly decreased for seeds of same species collected 
from Tariq Road as compared to control. High percentage of decrease in seedling dry weight was found 
for seeds of same species collected from Tariq Road, Bahadurabad, Khalid Bin Waleed Road, and 
Gulshan-e-Iqbal Gulshan-e-Iqbal as compared to control. Root growth of C. pulcherrima was 
significantly decreased in the polluted seedlings as compared to control. According to tolerance test it 
was observed that seedling growth of C. pulcherrima showed lowest percentage of tolerance in samples 
collected from Tariq Road, followed by Bahadurabad, Khalid Bin Waleed Road and Gulshan-e-Iqbal 
Gulshan-e-Iqbal as compared to University Campus. 
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INTRODUCTION 

The burning of fuel in automobile releases a 
variety of pollutants in the atmosphere and 
contributes environmental pollution problems. The 
common ingredients of vehicular pollution are 
Nitrogen oxides (NOx), Carbon monoxide (CO), 

Carbon dioxide (CO2), Sulfur dioxide (SO2), 
Ozone (O3), Hydrocarbon (HC), Heavy metals and 
Particulate matter (PM). Diesel and petrol fueled 
vehicles are responsible for generation of a wide 
range of pollutants, with concentrations and 
relative proportions of pollutants depending on 
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vehicle technology and operating conditions 
(Colvile et al., 2001) and accounts for 60-70% of 
the pollution found in the environment (Tripathi 
and Gautam, 2007; Dwivedi et al., 2008). 

Karachi is the largest industrial city of 
Pakistan and has major economic and financial 
activities. The transport system of the city is 
consists on buses and minibuses as a primary 
mode of conveyance. From 1988 to 2010, the 
number of registered cars in Karachi more than 
tripled, reaching 940,000, while the number of 
motorcycles quadrupled, reaching 900,000. 
Maintaining the same growth rate, there could be 
up to 2.1 million cars and 2.7 million motorcycles 
in 2025 (ADB, 2013).  

Trees in cities faces an exceptionally stressful 
growing environment such as air pollution, 
environmental degradation, pressure for land 
space, traffic congestion, destruction of trees and 
green areas to accommodate urban development 
which suppresses performance and shorten life 
span (Gilbertson and Bradshaw, 1985; Jehan and 
Iqbal, 1992; Sawidis, et al., 1995; Jim, 
1996,1997,1998; Webb, 1998; Shafiq and Iqbal, 
2012). The pollutants emitted from the 
autoexhaust adversely affect the germinability of 
seeds (Guderian, 1977;Turkan, 1988; Mehmood 
and Iqbal, 1989; Qadir and Iqbal, 1991). The 
seeds of Dalbergia sissoo Roxb., collected from 
different polluted areas of the city showed 
significant reduction in germination as compared 
to seeds collected from the less polluted areas 
(Mehmood and Iqbal, 1989). The seeds of Cassia 
surattensis Burm F., Leucaena leucocephala 
(Lam.) de-Wit and Parkinsonia aculeata L., 
collected from the polluted areas 
showed significant reduction in germination as 
compared to control (Siddiqui and Iqbal 1994). 
Automobile activities has increased the level of 
metals in the environment of the major cities of 
the world and produced ill effects on plant growth 
(Ward et al., 1975; Mankovska, 1978; Dutta and 
Mookerjee 1981; Luria et al., 1984; Tam et al., 
1987; Yousufzai, 1991; Abdullah and  Iqbal, 1991; 
Al-Saleh and Taylor 1994; Alfani et al., 1996: Ara 
et al., 1996; Hussain et al., 1997; Alam and 
Ahmad 1998; Aksoy and Sahln, 1999; Aksoy et 
al., 2000; Shafiq and Iqbal, 2003; Mohiuddin, 
2005).   

Caesalpinia pulcherrima (L.) Sw. is an 
evergreen, multipurpose shrub, fast growing 
species and belongs to family Caesalpiniaceae / 
Fabaceae and famous pea family. C. pulcherrima 
commonly grown in parks, home gardens, public 
places and roadside as street trees. It is smooth 

shrub or small tree and introduced from tropical 
North America, Mexico, Peru, Thailand, Africa,  
Pakistan and used as medicine for intermittent 
fever, cold, leaf used for fever, seeds for cough 
and jaundice around the different parts of the 
world and their cytotoxic studies reported 
(Erharuyi et al., 2016; EOL, 2017; Hua, 2017; 
Kewscience, 2017). The faulty and badly 
maintained automobiles emit black smoke due to 
incomplete combustion of fuel. The toxic 
substances such as, carbon particles, unburned 
and partially burned hydrocarbons, fuels, tar 
materials, lead compounds and other elements 
which are the constituents of petrol and lubricating 
oils deposit on the surface of plants. These 
pollutants in combinations cause greater or 
synergistic effects to plants. The sensitivity of 
seeds to vehicular emission has raised question 
about the potential impact of pollution on street 
plant growth.  Attention is being focused on the 
global environmental problems (Hasanuzzaman et 
al., 2010) affecting plant growth. A little work has 
been done on this aspect on street trees in the 
city. Therefore, the present research was carried 
out to investigate the effects of automobile 
pollutants on seed germination and seedling 
growth of C. pulcherrima, an important street tree 
species growing in different roadsides areas of the 
city of Karachi. 

 
MATERIALS AND METHODS 

  Karachi is situated on the coast along the 
Arabian Sea and the climate type of the city is 
subtropical maritime desert (Chaudhry (1961). 
The bio climate of Karachi falls in the category of 
Tropical desert bush formation (Holdrige, 1947), 
The climatic conditions at the control site (Karachi 
University Campus) are not different from other 
sites of the city.  Plate 1 showing the study site in 
urban area is disturbed mainly due to auto 
vehicular activities which, includes all main traffic 
network (Tariq Road, Bahadurabad, Khalid Bin 
Waleed Road, Gulshan-e-Iqbal Gulshan-e-Iqbal) 
whereas, Karachi University is relatively a clean 
area (Control site).  

Site (A). Karachi University Campus: Karachi 
University Campus is situated at the outskirts of 
the city. This site is relatively free from the auto 
vehicular activities as compared to other sites of 
the city. Karachi University Campus is clean and 
20 Km away from Quaid-e-Azam tomb. 

Site (B). Tariq Road: Tariq Road handles a 
large traffic volume, moving from south to north of 
the city.   
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Plate 1. Study site map. University of Karachi (C=control site), Polluted sites S1=Tariq Road, 
S2=Bahadurabad,S3= Khalid Bin Waleed Road and S4=Gulshan-e-Iqbal. 

 
This site is about 3.9 Km via Shahrah-e-

Quaideen and away from the eastern site of 
Quaid-e-Azam tomb. It is located in P.E.C.H.S. 
(Pakistan Employees Cooperative Housing 
Society) having popular commercial Banks, Mall, 
small shopping places and restaurant.  The site is 
extremely polluted area. The site is the most 
congested. The density of traffic from Khalid Bin 
Waleed Road, Shaheed-e-Millat Road and 
Shahrah-e-Faisal passes through this road. The 
slow movement of the traffic starts building up of 
toxic pollutants in the area.   

Site (C). Bahadurabad: Bahadurabad is one 
of the neighborhoods of Gulshan Town and has 
multistoryed buildings, apartments and shopping 
centers. This site is 9 Km from the eastern site of 
the Quaid-e-Azam tomb and heavily influenced by 
traffic activities. The site is consist of different 
societies such as Sharfabad, Katchi Memon 
Cooperative Housing Society and Dhoraji,  

Site (D). Khalid Bin Waleed Road:  Khalid Bin 
Waleed Road has multistoryed buildings and 
many car show rooms. This site is 2.5 Km from 
the eastern site of the Quaid-e-Azam tomb and 
heavily influenced by traffic activities and also 
known as auto market. The Toyota Central Motor 
Workshop, car show rooms are situated on this 
road and accommodating a large number of 

customers. The site is one of the neighborhoods 
of PECHS and Karachi Municipal Corporation 
sports complex. 

Site (E). Gulshan-e-Iqbal:  Gulshan-e-Iqbal is 
located about 8 Km North East of the Quaid-e-
Azam tomb. This site is little polluted area. This 
place is comparatively open for the flow of traffic. 
However, traffic congestion in the morning and 
evening hours is quite high due to presence of 
different offices such as Civic Centers and Expo 
center. The site has also large residential, 
commercial centers, educational institutes, 
restaurants and hospitals. This site is one of the 
neighborhoods of Federal B area, Azizabad and 
Yasinabad.’ 

The heathy and mature seeds of C. 
pulcherrima were randomly collected from the 
polluted sites (Tariq Road, Bahadurabad, Khalid 
Bin Waleed Road, Gulshan-e-Iqbal) of the city as 
well as from a comparatively clean area of the 
Karachi University Campus. Dry seeds of C. 
pulcherrima were rubbed by sand paper to break 
the seed dormancy. The samples were influenced 
by traffic and exposed sunlight. All the seeds were 
soaked in one percent bleach (NaOCl Sodium 
hypochloride) solution for one minute and later on 
wash with double distilled water to avoid any type 
of fungal contamination during germination.  Ten 
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seeds were kept in well sterilized petri dishes (90 
mm diameter) on Whattman filter paper No. 42 at 
room temperature. Ordinary light was used as 
light source. There were three replicates and the 
experiment was completely randomized. The seed 
germination was regularly checked. After ten days 
seed germination counts. Data on seed 
germination (%) root length (cm),  shoot length 
(cm), seedling height (cm), leaf area (cm

2
), root 

fresh weight (g), root dry weight (g), stem dry 
weight (g), leaf dry weight (g), total plant fresh 
weight (g), total plant dry weight (g), root / shoot 
ratio fresh weight and root / shoot ratio dry weight 
was recorded. Each and every individual seedling 
was an observation. The different seedling 
parameters were measured and their oven dry 
weights were obtained. The fresh weight of root, 
stem and leaves were determined separately, 
placed the separated parts of the plant in marked 
enveloped paper and finally kept in oven at 80º C 
for 24 hours to obtain dry weight.  

Leaf area: 
 Leaf area was determined according to 

following formulae with correction factor 2/3. 
Leaf area    = Leaf length x Leaf breadth X 2/3 
 
An index of tolerance was determined by the 

following formula: 
Mean root length of polluted area seeds / 

Mean root length of campus seeds X100  
The data collected for various growth 

parameters was statistically analyzed on the 
personnel computer using software packages 
SPSS version 13.0. The data was calculated by 
one way analysis of variance techniques 
(ANOVA) and Duncan's Multiple Range Test 
(D.M.R.T.) techniques. 
 
RESULTS AND DISCUSSION 

Karachi is the largest and densely populated 
city of Pakistan, where automobiles activities are 
increasing day-by-day. Roadside trees in the city 
are coming under pressure due to vehicular 
activities (Guderian, 1977; Jim, 1998). Literature 
is available on the effect of auto exhaust emission 
impact on germination and growth of roadside 
plants. In present study, the negative effects of 
automobile exhaust emission on germination and 
growth of C. pulcherrima  observed. In present 
studies the seeds of C. pulcherrima  collected 
from different polluted areas of the city decreased 
the germination percentage and seedling growth 
characteristics as compared to seeds collected 
from the less polluted area. C. pulcherrima 

growing in different sites of the city are under 
pressure of environmental stress due to addition 
of toxic pollutants derived from the automobile. 
The presence of the toxic pollutants in the 
immediate environment can directly affect the 
plant ability to produce healthy seeds. The results 
of the present investigations are testifying this 
grave situation facing for roadside plants growing 
at the polluted sites of the city. The reduction in 
seed germination of C. pulcherrima seeds 
collected from the polluted areas of Tariq Road, 
Bahadurabad, Khalid Bin Waleed Road, and 
Gulshan-e-Iqbal as compared to seeds of C. 
pulcherrima collected from Karachi University 
campus agrees with the findings of Iqbal 
and Siddiqui (1996). They have found reduction in 
seed germination of Pongamia pinnata (L.)  Merrill 
collected from other parts of the polluted areas of 
Karachi, city. In another study, the seeds of 
Dalbergia sissoo Roxb. and Albizia lebbeck (L.) 
Bth collected from other different areas of the 
Karachi, city showed significant reduction in 
germination as compared to clean area 
(Mehmood and Iqbal, 1989; Qadir and Iqbal, 
1991; Iqbal et. al., 1997). The other reason of high 
percentage of reduction in seed germination of C. 
pulcherrima collected from polluted sites of the 
city could be due to structure of the pod. The 
effect of automobile pollutants on seed 
germination and seedling growth of C. 
pulcherrima collected from the polluted and less 
polluted areas are summarized (Fig. 1 - 6). Seeds 
of C. pulcherrima collected from the polluted 
areas viz. Tariq Road, Bahadurabad, Khalid Bin 
Waleed Road, Gulshan-e-Iqbal showed low 
percentage of germination, root, shoot, seedling 
length, leaf area, fresh and dry seedling weight as 
compared to seeds from the clean area (Fig. 1-6). 
Germination of C. pulcherrima seeds showed 
better percentage of germination in samples 
collected from University campus as compared to 
Gulshan-e-Iqbal, Khalid Bin Waleed Road, 
Bahadurabad and Tariq Road.  

It was observed that, automobile emission 
showed significantly (p<0.05) effects on seed 
germination and seedling growth of C. 
pulcherrima. Germination of C. pulcherrima seeds 
was significantly (p<0.05) affected in seeds 
collected from Tariq Road as compared to control 
(Karachi University campus). Germination of C. 
pulcherrima seeds showed better percentage of 
germination in samples collected from University 
campus (96.75%) as compared to Gulshan-eIqbal 
(86.75%) and Bahadurabad (70%) (Fig. 1). 
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Figure.1. Effects of autoemission on seed germination (%)  of Caesalpinia pulcherrima (L.) Sw.as 
compared to control. Statistical significance determined by analysis of variance. 
 Numbers followed by the same letters in the same bar not significantly different (p<0.05) according to Duncan’s multiple range 
tests. SITES: A= Karachi University campus (C), B= Tariq Road (S1), C= Bahadurabad (S2), D= Khalid Bin Waleed Road (S3), E= 
Gulshan-e-Iqbal (S4). 

 
 
The seedling growth of C. pulcherrima raised from 
the seed collected from different sites of the city 
was found low as compared to seedlings raised 
from the seeds collected from the campus areas. 
Significant (p<0.05) reduction in seed seedling 
length was observed in seeds of C. pulcherrima 
collected from Tariq Road as compared to 
Bahadurabad, Khalid Bin Waleed Road, Gulshan-
e-Iqbal and Karachi University campus (Control). 
The possible reason for reduction in seedling 
growth of C. pulcherrima could be due to the 
development of unhealthy seeds produced by 
trees growing along the main road of the city. The 
other reason of inhibitory factor in controlling the 
germination and seedling growth of C. 
pulcherrima  can be attributed to the physical 
constraints induced by dust and diesel fuel 
particles available in the nearby soil and absorbed 
by the seed due to automobile activities. Diesel 
fuel would cause a film of oil to form around the 
seed, which would act as a physical barrier, 
preventing or reducing both water and oxygen 
transfer to the seed. This physical impedance was 
shown to delay seed emergence and therefore 
could be an additional factor in the overall 
inhibitory effect of diesel fuel contamination on 

germination and growth of plants (Adam and 
Duncan, 2002). The effect of vehicular emission 
on root length of C. pulcherrima was also greatly 
found in sample collected from Tariq Road (1.83 
cm), Bahadurabad (2.50 cm), Khalid Bin Waleed 
Road (2.76 cm) and Gulshan-e-Iqbal (2.63 cm) as 
compared to campus (4.53 cm) (Fig. 2a). 
Similarly, shoot length of C. pulcherrima was also 
greatly affected in sample collected from Tariq 
Road (4.73 cm), Bahadurabad (4.53 cm), Khalid 
Bin Waleed Road (4.63 cm) and Gulshan-e-Iqbal 
(6.33 cm), respectively. Automobile emission 
showed significantly (p<0.05) toxic effects on 
seedling length of C. pulcherrima. The length of 
seedlings of C. pulcherrima was significantly 
 (p<0.05) affected in seedling raised from seeds 
collected from Tariq Road (6.56 cm), 
Bahadurabad (7.03 cm), Khalid Bin Waleed Road 
(7.40 cm) and Gulshan-e-Iqbal (8.96 cm) as 
compared to control (9.90 cm). (Fig. 2c). Leaf 
growth in terms of leaf area of C. pulcherrima was 
non significantly affected in sample collected from 
Tariq Road (0.64 cm

2
), Bahadurabad (0.67 cm

2
), 

Khalid Bin Waleed Road (0.75 cm
2
) and Gulshan-

e-Iqbal (0.79 cm
2
) as compared to campus (1.15 

cm
2
) (Fig. 2d).
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Fig. 2 Effects of auto emission on root length (cm) (a), shoot length (cm) (b), seedling length 
(cm)(c) and leaf area (sq. cm

2
) (d) of Caesalpinia pulcherrima (L.) Sw.as compared to control. 

Statistical significance determined by analysis of variance. Numbers followed by the same letters 
in the same bar not significantly different (p<0.05) according to Duncan’s multiple range tests. A= 
Karachi University campus (C), B= Tariq Road (S1), C= Bahadurabad (S2), D= Khalid Bin Waleed 
Road (S3), E= Gulshan-e-Iqbal (S4). 
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Figure. 3. Effects of autoemission on root,  stem, leaf and total seedling fresh weight (g) of 

Caesalpinia pulcherrima (L.) Sw.as compared to control.  
Statistical significance determined by analysis of variance. Numbers followed by the same letters in the same bar not 
significantly different (p<0.05) according to Duncan’s multiple range tests. SITES: A= Karachi University campus (C), 
B= Tariq Road (S1), C= Bahadurabad (S2), D= Khalid Bin Waleed Road (S3), E= Gulshan-e-Iqbal (S4). 
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Automobile pollutants significantly affected the 
productivity of C. pulcherrima seedlings raised 
from the seeds collected from the different sites of 
the city showed low root, stem, total seedling 
fresh and dry seedling weight as compared to 
seeds from the clean area. Root fresh weight of C. 
pulcherrima showed a significant decrease in 
samples collected from Tariq Road (0.04 g), 
Bahadurabad (0.06 g), Khalid Bin Waleed Road 
(0.08 g) and Gulshan-e-Iqbal (0.11 g) as 
compared to campus (0.12 g). Stem fresh weight 
of C. pulcherrima showed nonsignificant decrease 
in samples collected from Tariq Road, 
Bahadurabad, Khalid Bin Waleed Road and 
Gulshan-e-Iqbal as compared to campus area. 
Leaf fresh weight of C. pulcherrima showed 
significant decrease in samples collected from 
Tariq Road (0.14 g), Bahadurabad (0.12 g), Khalid 
Bin Waleed Road (0.13 g) and Gulshan-e-Iqbal 
(0.22 g) as compared to campus area (0.23 g). 
Total seedling fresh weight of C. pulcherrima also 
showed significant decrease in samples collected 
from Tariq Road (0.34 g), Bahadurabad (0.35 g), 
Khalid Bin Waleed Road (0.37 g) and Gulshan-e-
Iqbal (0.53 g) as compared to campus (0.56 g).  

In present study, the seeds of C. pulcherrima 
collected from different polluted and less polluted 
sites of the city behaved differently for the 
production of seedling fresh and dry weight. The 
pollutant emitted from the auto exhaust 
has greatly influenced the seedling dry weight 
capability of roadside plants. The yield of seeds 
and fruits of Guiacum officinale and Azadirachta 
indica was lessened at polluted sites (Bhatti and 
Iqbal, 1988). In our previous investigation it was 
observed that biomass production of some 
roadsides trees were more sensitive to air 
pollutant particularly at M.A. Jinnah road as 
compared to other less polluted areas of the city 
(Shafiq and Iqbal, 2005). In auto vehicular 
pollution, some hidden or physiological changes 
or metabolic disorders of plants take place which 
affect the reproductive capacity of plants and 
enforce plants to produced low viability of seeds.  

The root-shoot ratio is usually given as the 
ratio of the weight of the roots to the weight of the 
top of a plant (Harris, 1992). A cultural practice 
that brings about a reduction in the root-shoot 
ratio of a tree is commonly thought to be 
detrimental for the well-being of the tree. That is, 
proportionately more top than root growth is 
thought not to be in the best interests of a tree. 
However, any factor which improves growing 
conditions, such as favorable weather, 
fertilization, irrigation, aeration, or pest control, 

results in a reduced root-shoot ratio 
(weight).Effects of auto exhaust emission on dry 
weight of C. pulcherrima was affected in sample 
collected from polluted sites as compared to 
campus 

According to tolerance tests seeds of C. 
pulcherrima collected from the polluted areas of 
the city showed low percentage of tolerance in 
seedling growth as compared to seeds of C. 
pulcherrima collected from the less polluted areas 
(Fig. 5). Seedling growth of C. pulcherrima 
showed the lowest percentage of tolerance in 
samples collected from Tariq Road (39.38 %) as 
compared to control. Similarly, seedling growth of 
C. pulcherrima  showed better percentage of 
tolerance in samples collected from Bahadurabad 
(55.18%) , Gulshan-e-Iqbal (58.05%) and Khalid 
Bin Waleed Road (60.92 %) as compared to 
Campus. Auto exhaust emission showed toxic 
effects on seedling vigor index of C. pulcherrima 
(Fig. 5). 

The tolerance of plants to pollutants enables 
them to produce a greater number of viable seeds 
(Pell and Puente, 1988). Furthermore, decrease in 
seedling growth of C. pulcherrima tolerance can 
be attributed to the presence of toxic pollutants in 
the environment of Tariq Road, Bahadurabad, 
Khalid Bin Waleed Road, Gulshan-e-Iqbal and 
control sites from where the seeds were collected. 
This is also demonstrated that the seeds of C. 
pulcherrima collected from Tariq Road less 
tolerant to auto exhaust emission than the seeds 
of same species collected from the Bahadurabad, 
Khalid Bin Waleed, and Gulshan-e-Iqbal as 
compared to control site (University Campus), 
respectively. The degree of different percentage 
of tolerance in seedling of C. pulcherrima is due to 
their adaptation to the different environment. This 
study further confirm that the seed viability of C. 
pulcherrima was more affected in seed collected 
from plants growing close to the roadside. 
Seedling vigor index of C. pulcherrima was highly 
affected seedlings raised from the seeds collected 
from Tariq Road (459.20) followed by 
Bahadurabad (492), Khalid Bin Waleed Road 
(518) and Gulshan-e-Iqbal (777.28) as compared 
to control (957.58). 
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Fig.4 Effects of autoemission on root, stem, leaf and total seedling dry weight (g) of Caesalpinia 
pulcherrima (L.) Sw. as compared to control.  
Statistical significance determined by analysis of variance. Numbers followed by the same letters in the same bar not 
significantly different (p<0.05) according to Duncan’s multiple range tests. SITES: A= Karachi University campus (C), 
B= Tariq Road (S1), C= Bahadurabad (S2), D= Khalid Bin Waleed Road (S3), E= Gulshan-e-Iqbal (S4). 
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Fig. 5. Percentage of tolerance indices in seedling growth performance of Caesalpinia pulcherrima 
(L.) Sw. raised from polluted areas seed as compared to control.  SITES: A= Tariq Road (S1), B= 
Bahadurabad (S2), C= Khalid Bin Waleed Road (S3), D= Gulshan-e-Iqbal (S4). 
 
 

 
 
 
 
 

Fig. 6.  Percentage of seedling vigor index (%) of Caesalpinia pulcherrima (L.) Sw. raised from 
polluted areas seed as compared to control. SITES: A= Karachi University campus (C), B= Tariq 

Road (S1), C= Bahadurabad (S2), D= Khalid Bin Waleed Road (S3), E= Gulshan-e-Iqbal (S4). 
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CONCLUSION 
It is concluded that automobile exhaust emission 
showed a powerful effect on germination and 
growth of C. pulcherrima. There is a need of 
further studies to understand the relationships 
between plant and the pollutants available in the 
environment in which they are growing. The 
present study also confirms that the seeds of C. 
pulcherrima collected from the polluted areas had 
some potential of adaptability to some extent. It is 
evident from the data that seedling length 
decreased in the seedlings of C. pulcherrima 
raised from the seeds collected from the polluted 
areas. The bounded relationships between 
decreases in seedling length root and biomass 
accumulation can be understood from the 
synchronized decrease in fresh weight and dry 
weight in response to shoot and root length. As 
we are aware that that once contamination of 
pollutant established in environment, it is difficult 
to eradicate completely. Although this has been 
an intense area of research need further studies. 
Strong dedication from all civic agencies is 
required to preserve this economic an important 
arid street tree species C. pulcherrima from the 
extinction in future at least growing at Tariq road 
site.  
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