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Plant species serves as a good indicator to indicate the effects of pollution on plants. The effects of 

railway engines emission on the seedling growth of Leucaena leucocephala (Lam.) de Wit) was 

explore in pot experiment. The present studies revealed that diesel engines emission caused 
appreciable significant (p<0.05) changes in the seedling growth performance of L. leucocephala. The 
seedlings of L. leucocephala grown in soil of Cantonment Station exhibited significant reduction in root, 
shoot and seedling lengths, number of leaves, circumference and dry weight. The growth performance 
of L. leucocephala showed variation in different soils of the study area on the basis of their physical and 
chemical nature. The reduction in these parameters might be due to less porosity, low calcium 
carbonate, high chloride contents, electrical conductivity, total dissolved salts and exchangeable sodium 
and potassium contents in soil of Cantonment Station.  The increased in root, shoot, seedling lengths, 
number of leaves, leaf area, circumference and root, shoot and seedling dry biomass of a L. 
leucocephala in soil of Malir Station and Landhi Junction might be due to high amount of organic matter, 
total organic carbon, low chloride contents, electrical conductivity, total dissolved salts and 
exchangeable sodium and potassium as compared to soils of other areas which showed reduction in 
growth parameters. 
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INTRODUCTION 
Railways provides good advantages for 
transportation of passenger and goods but on the 
same times producing environmental pollution 
related issues for developed and developing 
countries. Railways contribute mobile source of 
NOx, PM10, SO2, iron, manganese and copper, 
gaseous and particulate emissions from diesel 
locomotive engines, respectively (Fritz and 
Cataldi, 1991; Johansson and Johansson, 2003; 
Bukowiecki et al. 2007; Salma et al. 2007; T.C, 
2010; NPI, 2012). Effects of railway engines 
transportation on environment, particulate matter, 
physical and chemical properties of soil and on 

the micromorphology of plants reported earlier 
(Mamta et al. 2006; Elbir and Dincer, 2007; 
Sawant et al. 2007; Park et al.2012; Johnson et 
al.2013; Song et al. 2016; Shafiq et al. 2019) and 
a source of soil pollution (Stojic et al.2015). Road 
traffic noise exposure has been associated with 
diabetes incidence and evidence for an 
association between railway noise exposure is 
less clear (Roswall et al. 2018) 
The diesel engines emission resulted in 
abnormalities of stomata, number of stomata per 
unit area, number of epidermal cells per unit area 
and stomatal index (Rani et al. 2006). The plants 
grown in heavy metals contaminated soil 
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contained high levels of metals in their tissues 
(Kabir et al. 2008; Khan et al.2008; Farooqi et 
al.2009; Nedjimi and Daoud, 2009; Shafiq and 
lqbal, 2012; Goth et al. 2019) and showed 
reduction in growth performances. The toxic 
effects of cadmium and zinc were exhibited on 
lady’s finger and cluster beans as in reduction of 
root and shoot lengths as well as photosynthetic 
pigments such as chlorophyll and carotenoids 
(Mangal et al. 2013).  

Rail transport is popular and cost-effective 
means of transport for goods and public. Railways 
are one of the most environmentally friendly types 
of transport and emits less hazardous substances 
(Tumavičė et al.2016). Regional rail service was 
assessed for carbon monoxide, nitrogen oxide, 
sulfur dioxide and ozone pollutants in Germany 
(Lalive et al. 2018). The exhaust emissions of 
nitrogen oxides (NOX), hydrocarbon compounds 
(HC), carbon monoxide (CO), particulate matter 
(PM), sulfur dioxide (SO2) and carbon dioxide 
(CO2) from the diesel locomotives and railcars 
were calculated from railway vehicles in Turkey 
(Dincer and Elbir, 2007).The particulate matter 
(PM) concentrations from Sydney Trains airport 
line (T2) at both underground and ground levels 
using DustTrak were collected and analysed for 
12 metals (Fe, Ca, Mn, Cr, Zn, Cu, Pb, Al, Co, Ni, 
Ba and Na) by atomic emission spectroscopy. 
Average underground PM10 and PM2.5 
concentrations from inside the trains were found 
2.8 and 2.5 times greater than at ground level and 
also noticeably indicated a high level of metal 
contamination in the underground environments, 
with the principal contribution from track abrasion 
and wear processes (Mohsen et al. 2018).  

Karachi, is the largest city of Pakistan and 
facing many environmental pollution related 
issues due to automobile, urbanization and 
industrial -ization activities. The study area covers 
about 20 kilometers from Karachi Railway 
Cantonment Station to Landhi Railway Junction. 
The environment of the area is disturbed and 
affected from the activities of rail transport. No 
such research work was carried out in past 
regarding the influences of railway activities on 
the plant soil relationship of an economic 
important plant species, L. leucocephala. 
Therefore, present study was carried out to 
investigate the effects of locomotive engines 
emission on the seedling growth of L. 
leucocephala. 
 
MATERIALS AND METHODS 
The experiment was conducted in green house of 

Department of Botany, University of Karachi, 
Pakistan. The soil samples from five different 
sites, Karachi Cantonment Station, Drighroad 
Junction, Malir Railway Station, Landhi Railway 
Junction and Karachi University Campus were 
collected at 30 cm depth and were brought to the 
laboratory in polythene bags. The soil samples 
were air dried and then sieved through 2.0 mm 
sieve to remove large size particle and boulders. 
The healthy seeds of L. leucocephala were 
collected randomly from the Karachi University 
Campus. The top ends of the seeds were slightly 
cut with a clean scissor to remove any possible 
dormancy. The seeds were sown in large pots 
having garden soil at 1 cm depth and watered 
regularly. After two weeks of their germination, 
uniform size seedlings were transplanted in pots 
of 20 cm in diameter and 9.8 cm in depth 
containing the soil of Cantonment Station, 
Drighroad Junction, Malir Station, Landhi Junction 
and University Campus. There were five 
replicates for each soil and the experiment was 
completely randomized. The seedlings were 
irrigated after two days intervals. Pots were 
reshuffled weekly to avoid light/shade or any other 
environmental effect. Seedling height, number of 
leaves and circumference were periodically 
recorded. After 8 weeks of growth, the seedlings 
were removed from pots and washed their roots 
with water. Root, shoot and leaves were 
separated to dry in an oven at 80ºC for 24 hours. 
Data on seedling root and shoot length and leaf 
area was obtained. Oven dried weights of root, 
shoot, leaves and total seedling dry weights were 
taken by electrical balance. Root/shoot ratio, leaf 
weight ratio, specific leaf area and leaf area ratio 
were determined as mentioned by Rehman and 
Iqbal (2009). 

Mechanical analysis of soil was carried out in 
order to determine sand, silt and clay in 
percentage by Bouyoucos (1962) Hydrometer 
method. Maximum Water Holding Capacity 
(M.W.H.C.) of soil was determined by the method 
of Keen (1931) while, Bulk density was 
determined according to Birkeland (1984). 
Calcium carbonate was determined by acid 
neutralization as described by Anon (1954). Soil 
pH was determined by direct pH reading meter 
(MP-220, Mettler, Toledo). Chlorides were found 
through titration by Mohr’s Method (Allen et al., 
1974). Amount of organic matter was done 
according to Jackson (1958). Total Organic 
Carbon (TOC) was determined by converting 
organic matter and using the conversion factor 
1.724 (organic matter/1.724 = g organic carbon) 
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as carried out by Nelson and Sommers (1996). 
Soil available sulfur was determined by turbidity 
method as mentioned by Iqbal (1988). Electrical 
Conductivity (E.C.) and Total Dissolved Salts 
(T.D.S.) were determined by direct AGB 1000 
electrical conductivity meter. Exchangeable 
sodium and potassium were carried out by flame 
photometer as determined by Richards (1954).   

Statistically analysis  
Data of various growth parameters of L. 

leucocephala and different variables of soil 
samples was statistically analyzed by analysis of 
variance (ANOVA) and Duncan's Multiple Range 
Test at p< 0.05 level on personal computer. 
 
RESULTS 

The analysis of statistical data of various 
growth parameters of L. leucocephala in different 
soil samples treatment was recorded (Fig. 1-3, 
Table 1-5). The height of L. leucocephala 
seedlings grown in soil of University Campus, 
Drighroad Junction, Malir Station and Landhi 
Junction was better in 2nd week as compared to 
Cantonment Station soil (Fig. 1). The height of L. 
leucocephala was not prominently increased in 
3rd, 4th and 5th week grown in all soils of the study 
area. The highest growth in height of L. 
leucocephala seedlings was found in soil of 
Landhi Junction on 6th, 7th and 8th week of 
observation whereas, gradual increase was found 
in soil of Drighroad Junction and Malir Station on 
6th, 7th and 8th week. The height of L. 
leucocephala seedlings grown in the soil of 
University Campus and Cantonment Station was 
found less throughout the study. A variation was 
found in the number of leaves of L. leucocephala 
grown in soil of University Campus, Cantonment 
Station, Drighroad Junction, Malir Station and 
Landhi Junction throughout the study. In 3rd week, 
the number of leaves of L. leucocephala grown in 
soil of Drighroad Junction, Malir Station and 
Landhi Junction were greatly increased while, in 
4th and 5th week no prominent enhancement was 
recorded in the above-mentioned soils. The 
seedlings of L. leucocephala grown in soil of Malir 
Station showed great improvement in the number 
of leaves on 8th week whereas, a reduction was 
found on the same week in seedlings grown in 
Drighroad Junction soil. The number of leaves of 
L. leucocephala seedlings grown in soil of 
University Campus was gradually increased for 6 
weeks and then decreased in 7th and 8th week. A 
gradual increase was observed in the number of 
leaves of L. leucocephala seedlings grown in soil 

of Cantonment Station in first five weeks whereas, 
a reduction was found in 6th, 7th and 8th week of 
observation. The circumference of L. 
leucocephala seedlings showed a large variation 
in soil of Landhi Junction, Drighroad Junction, 
Malir Station, Cantonment Station and University 
Campus. The seedlings of L. leucocephala grown 
in Landhi Junction showed increase in 
circumference in first three weeks after that a 
slight increase was noted for 4th, 5th, 6th, 7th and 
8th week of observation. The L. leucocephala 
seedlings showed same circumference for all 
weeks of the study in soil of Malir Station and 
Drighroad Junction. In first three and final weeks, 
the circumference of L. leucocephala was greatly 
enhanced while in 4th, 5th, 6th and 7th week less 
enhancement was found. The seedlings of L. 
leucocephala transplanted in soil of University 
Campus and Cantonment Station represented a 
gradual increase in the circumference in all weeks 
throughout the study. 

The growth response of L. leucocephala 
seedlings grown in soil of Cantonment Station 
was low, whereas Landhi Junction soil showed 
better growth as compared to University Campus 
(Table 1-2). The root length (7.36 cm) of L. 
leucocephala grown in soil of Cantonment Station 
showed a significant (p<0.05) reduction, while a 
significant (p<0.05) increase (18.66 cm) was 
recorded only for the seedlings grown in soil of 
Landhi Junction as compared to University 
Campus (12.26 cm). The shoot length of L. 
leucocephala seedlings grown in Cantonment 
Station soil demonstrated a significant (p<0.05) 
decline (13.46 cm) whereas in soil of Drighroad 
Junction, Malir Station and Landhi Junction, they 
showed a significant (p<0.05) increase, 25.40 cm, 
33.00 cm and 39.84 cm, respectively as 
compared to University Campus (20.84 cm). The 
seedling length of L. leucocephala was 
significantly (p<0.05) increased, 38.18 cm, 48.78 
cm and 58.50 cm for the seedlings grown in soil of 
Drighroad Junction, Malir Station and Landhi 
Junction, respectively as compared to University 
Campus (33.10). A significant (p<0.05) reduction 
was found in the number of leaves for the 
seedlings grown in soil of Cantonment Station 
(13.20), whereas a significant increase, 30.00, 
35.40 and 42.00 was recorded for the seedlings 
grown in soil of Drighroad Junction, Malir Station 
and Landhi Junction, respectively as compared to 
University Campus (25.60) soil.  
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Figure 1: Seedling height (a), number of leaves (b) and circumference (c) of Leucaena 
leucocephala grown in soils of different areas in the field conditions. 

Symbol Used:          : University Campus;         : C Cantonment Station;  

  : Drighroad Junction;         :  :  Malir Station;    
          : Landhi Junction;      : Standard Error 
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Figure 2 : Growth of Leucaena leucocephala in different soils (a) and after harvest (b)  
Symbol used: A = University Campus; B = Cantonment Station; C = Drighroad Junction;    

D = Malir Station; E = Landhi Junction 
 

 
Figure 3: Growth of Leucaena leucocephala in different soils (a) and after harvest (b)  

Symbol used: A = University Campus; B = Cantonment Station; C = Drighroad Junction;  
 D = Malir Station; E = Landhi Junction 

 
Figure 3:Spent engine oil and other wastes from the workshop contaminated the soil and 

vegetation 
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Table 1: Effects of different soils on growth of Leucaena leucocephala.  
 

Sites Root length (cm) Shoot length  
(cm) 

Seedling length 
 (cm) 

No. of leaves Leaf area 
 (cm2) 

Circumference 
 (cm) 

A 12.26±0.44b 20.84±1.55b 33.10±1.91b 25.60±2.71a 5.08±0.48b 20.40±2.31a 

B 7.36±0.51a 13.46±1.19a 20.82±1.37a 13.20±2.42b 3.24±0.35a 14.00±2.00b 

C 12.78±1.10b 25.40±0.93c 38.18±1.63b 30.00±1.79bc 6.15±0.25c 33.60±1.17c 

D 15.78±2.12bc 33.00±1.81d 48.78±3.55c 35.40±2.31cd 7.46±0.35d 36.40±1.72c 

E 18.66±0.62c 39.84±1.11e 58.50±1.03d 42.00±2.26d 7.19±0.17d 44.20±2.09d 

LSD (p<0.05) 3.37 4.00 6.17 6.83 0.67 5.55 

 
Table 2: Effects of different soils on dry weights and ratios of different variables of Leucaena leucocephala. 

 
Sites Root dry 

weight (g) 
Stem dry  
weight (g) 

Leaf dry 
 weight (g) 

Seedling dry 
 weight (g) 

Root/shoot 
ratio 

Leaf weight  
 ratio 

Specific leaf 
area (cm2 g-1) 

Leaf area ratio 
(cm2 g-1) 

A 0.33±0.01b 0.44±0.02b 0.15±0.01b 0.92±0.03b 0.55±0.03c 0.16±0.01a 36.47±6.39b 5.62±0.73b 

B 0.18±0.04a 0.32±0.02a 0.10±0.03a 0.60±0.02a 0.43±0.03ab 0.16±0.07a 32.90±3.13b 5.40±0.69b 

C 0.37±0.08c 0.63±0.03c 0.21±0.01c 1.21±0.03c 0.44±0.02ab 0.17±0.06a 29.39±0.59b 5.09±0.18b 

D 0.57±0.01d 0.79±0.03d 0.37±0.07d 1.73±0.04d 0.48±0.03b 0.22±0.02b 19.80±1.15a 4.32±0.25ab 

E 0.63±0.06e 1.14±0.03e 0.39±0.08e 2.16±0.04e 0.41±0.05a 0.18±0.05a 18.36±0.54a 3.33±0.02a 

LSD (p<0.05) 0.029 0.076 0.266 0.103 0.067 0.019 9.568 1.385 

Symbol used: A = University Campus; B = Cantonment Station; C = Drighroad Junction; D = Malir Station; E = Landhi Junction  
Numbers followed by the same letter in the same column are not significantly different according to Duncan Multiple Range Test at p<0.05 level; ± 

Standard Error 
Table 3: Pearson’s correlation between soil physical properties and growth variables of L. leucocephala. 

 

Growth Parameters M.W.H.C. B.D. Porosity Sand Silt Clay 

Root length -0.728** 0.062 -0.012 0.475* -0.557** -0.036 

Shoot length -0.788** 0.058 -0.012 0.643** -0.731** -0.083 

Seedling size -0.792** 0.061 -0.012 0.608** -0.696** -0.071 

No. of leaves -0.811** 0.112 -0.062 0.551** -0.576** -0.146 

Leaf  area -0.871** -0.042 0.086 0.634** -0.592** -0.270 

Circumference -0.823** 0.185 -0.150 0.741** -0.701** -0.302 

Seedling dry weight -0.850** 0.160 -0.123 0.746** -0.704** -0.305 

Root/shoot ratio -0.350 0.498** -0.510** 0.739** -0.656** -0.365 

Leaf weight ratio 0.260 -0.574** 0.615** -0.629** 0.169 0.880** 

Specific leaf area 0.140 0.198 -0.238 0.145 0.113 -0.424 

Leaf area ratio 0.506** -0.449* 0.444* -0.516** 0.260 0.544** 

Symbol Used: ** Correlation is significant at p<0.05 level (2-tailed); * Correlation is significant at p<0.01 level (2-tailed);  
M.W.H.C. = Maximum Water Holding Capacity; B.D. = Bulk Density.
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Table 4. Pearson’s correlation between soil chemical properties and growth variables of L. leucocephala. 
 

Growth Parameters Cl-1 pH O.M. T.O.C. E.C. T.D.S. Exch. Na Exch. K 

Root length 0.668** 0.454** 0.139 0.564** 0.698** 0.695** -0.733** -0.778** 

Shoot length 0.648** 0.595** 0.125 0.649** 0.839** 0.837** -0.839** -0.893** 

Seedling size 0.674** 0.567** 0.133 0.641** 0.819** 0.816** -0.763** -0.882** 

No. of leaves 0.714** 0.496* 0.046 0.546** 0.779** 0.775** -0.788** -0.794** 

Leaf  area 0.718** 0.647** -0.147 0.349 0.840** 0.837** -0.802** -0.806** 

Circumference 0.605** 0.600** -0.071 0.558** 0.897** 0.895** -0.711** -0.797** 

Seedling dry weight 0.635** 0.622** -0.082 0.545** 0.913** 0.910** -0.741** -0.818** 

Root/shoot ratio -0.008 0.353 -0.048 0.601** 0.664** 0.666** -0.132 -0.392 

Leaf weight ratio -0.145 -0.192 0.694** 0.102 0.463* 0.464* -0.057 -0.156 

Specific leaf area 0.324 -0.032 -0.421* -0.304 0.026 0.024 0.303 0.354 

Leaf area ratio 0.283 -0.223 0.341 -0.199 0.554** 0.551** 0.349 0.215 

Symbol Used: ** Correlation is significant at p<0.05 level (2-tailed); * Correlation is significant at p<0.01 level (2-tailed);  
Cl = Chloride; O.M. = Organic Matter; T.O.C. = Total Organic Carbon; E.C. = Electrical Conductivity;  

T.D.S. = Total Dissolved Salts; Exch. Na, K = Exchangeable Sodium and Potassium. 
 

 Table 5: Pearson’s cross correlation between growth variables of L. leucocephala. 
 

 St.L. Rt.L. S.S. NoL L.A. Cir. S.D.Wt. R/S.R. L.Wt.R. Sp.L.A. 

Rt.L. 0.866**          

S.S. 0.987** 0.936**         

NoL 0.922** 0.836** 0.922**        

L.A. 0.799** 0.623** 0.766** 0.766**       

Cir. 0.886** 0.735** 0.864** 0.827** 0.780**      

S.D.Wt. 0.897** 0.739** 0.873** 0.840** 0.828** 0.997**     

R/S.R. 0.531** 0.388 0.500* 0.424* 0.368 0.655** 0.634**    

L.Wt.R. -0.062 0.015 -0.039 -0.089 -0.129 -0.285 -0.272 -0.646**   

Sp.L.A. -0.274 -0.276 -0.283 -0.263 -0.244 -0.208 -0.218 0.112 -0.513*  

L.A.R. -0.377 -0.316 -0.369 -0.403 -0.462* -0.555** -0.557** -0.547** 0.544** 0.420* 

Symbol Used: ** Correlation is significant at p<0.05 level (2-tailed),* Correlation is significant at p<0.01 level (2-tailed). St.L. = Shoot Length;  
Rt.L.  Root Length; S.S. = Seedling Size; NoL = Number of Leaves; L.A. = Leaf Area; Cir = Circumference; S.D.Wt. = Seedling Dry weight;  

R/S.R. = Root/shoot ratio; L.Wt.R. = Leaf weight ratio;   Sp.L.A. = Specific leaf area; L.A.R. = Leaf area ratio. 



Farooqi et al.                                        Response of Leucaena leucocephala (Lam) de Wit. to locomotive pollution 

 

Bioscience Research, 2021 volume 18(1): 813-824                                                             820 

 

The leaf area and circumference of L. 
leucocephala were significantly (p<0.05) reduced 
for the seedlings grown in soil of Cantonment 
Station, while a significant increase was observed 
in the soil of Drighroad Junction, Malir Station and 
Landhi Junction as compared to University 
Campus soil. A significant (p<0.05) difference was 
recorded in root, stem, leaf and seedling dry 
weights of L. leucocephala seedlings grown in soil 
of Cantonment Station, Drighroad Junction, Malir 
Station and Landhi Junction as compared to 
University Campus soil. The root dry weight of L. 
leucocephala seedlings grown in soil of 
Cantonment Station was significantly (p<0.05)  
reduced (0.18 g), while, it was increased, 0.37 g, 
0.57 g and 0.63 g for the seedlings grown in 
Drighroad Junction, Malir Station and Landhi 
Junction, respectively as compared to University 
Campus (0.33 g). The stem dry weight of L. 
leucocephala was significantly (p<0.05)  
decreased (0.32 g) in soil of Cantonment Station 
whereas a significant increase, 0.63 g, 0.79 g and 
1.49 g was observed for the seedlings grown in 
soil of Drighroad Junction, Malir Station and 
Landhi-Junction, respectively as compared to 
University Campus (0.44 g). The leaf dry weight of 
L. leucocephala seedlings grown in Cantonment 
Station soil was significantly (p<0.05) reduced 
(0.10 g) while, it was significantly increased, 0.21 
g, 0.37 g and 0.39 g for the seedlings grown in 
Drighroad Junction, Malir Station and Landhi 
Junction, respectively as correlated with 
University Campus (0.15g). The cumulative 
seedling dry weight of L. leucocephala 
represented a significant (p<0.05) reduction (0.60 
g) for the seedlings grown in Cantonment Station 
but the seedlings grown in soil of Drighroad 
Junction, Malir Station and Landhi Junction 
showed a significant (p<0.05) increase, 1.21 g, 
1.73 g and 2.16 g, respectively as compared to 
University Campus (0.92 g). The root/shoot ratio 
of L. leucocephala demonstrated a significant 
(p<0.05) decrease for the seedlings grown in soil 
of all other areas as compared to University 
Campus (0.55). The leaf weight ratio of L. 
leucocephala was significantly (p<0.05) increased 
in seedlings which were grown in soil of Malir 
Station as compared to University Campus (0.16). 
A significant (p<0.05) reduction, 19.80 and 18.36 
cm2 g-1 was found in the specific leaf area of L. 
leucocephala seedlings grown in soil of Malir 
Station and Landhi Junction, respectively as 
compared to University Campus (36.47 cm2 g-1). 
The leaf area ratio of L. leucocephala showed a 

significant (p<0.05) reduction (3.33 cm2 g-1) in the 
seedlings grown in soil of Landhi Junction as 
compared to University Campus (5.62 cm2 g-1). 

The bulk density showed significantly (p<0.05) 
strong positive correlation with root shoot ratio, 
strong negative correlation with leaf weight ratio 
and significantly (p<0.01) moderate negative 
correlation with leaf area ratio of L. leucocephala. 
The porosity constructed significantly (p<0.05) 
strong negative correlation with root shoot ratio, 
strong positive correlation with leaf weight ratio 
and significantly (p<0.01) moderate positive 
correlation with leaf area ratio of L. leucocephala. 
The clay particles were significantly (p<0.05) 
strongly positively correlated with leaf weight ratio 
and leaf area ratio of L. leucocephala. The 
chemical properties of soil such as chloride, 
Electrical conductivity, Total Dissolved Salts, 
sodium and potassium showed significantly 
(p<0.05) strong negative correlation with most of 
the growth parameters of L. leucocephala, while 
pH and T.O.C. showed significantly (p<0.05) 
strong positive correlation (Table 4). 

The cross correlation of root, shoot lengths, 
seedling size, number of leaves, leaf area, 
circumference, seedling dry weight and root shoot 
ratio of L. leucocephala seedlings showed 
significantly (p<0.05) strong positive correlation 
with one another (Table 5). A significant (p<0.01) 
moderately negative correlation of leaf area, 
significantly (p<0.05) strongly negative correlation 
of circumference and seedling dry weight of L. 
leucocephala was recorded with leaf area ratio. 
The root shoot ratio of L. leucocephala showed 
significantly (p<0.05) strong negative correlation 
with leaf weight ratio and leaf area ratio. The leaf 
weight ratio of L. leucocephala was significantly 
(p<0.05) strong negatively correlated with specific 
leaf area and strongly positively correlated with 
leaf area ratio. The specific leaf area of L. 
leucocephala was significantly (p<0.01) 
moderately positively correlated with leaf area 
ratio. 

 
DISCUSSION 

The activities of auto wheels and train in 
Karachi city are an important source of the 
environmental pollution and could threaten the life 
of flora of Karachi. The service workshops for 
maintenance of train engines and coaches also 
contaminated the soil of the area. The plants 
growth directly depends on the soil of the area in 
which they are growing, because the soil is the 
medium for plant growth, water and nutrient 
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supplier and give support to plants. The roots of 
plants penetrate in soil which act as a water 
holding tank and fulfill the needs of water for 
plants growth. The physical properties of soil 
influenced the seedling growth performance. The 
nutrient availability, their absorbance and uptake 
from water to plants depend on physical attributes 
of soil (Sial, 1991). The soil texture, bulk density, 
porosity and water holding capacity, organic 
matter, and dissolved salts affect the plants 
growth (Rehman et al.2011). The physical and 
chemical characteristics of University Campus, 
Cantonment Station, Drighroad Junction, Malir 
Station and Landhi Junction soils were found 
different and vary from area to area. The most 
polluted and disturbed area was Cantonment 
Railway Station and the less polluted area was 
Landhi Junction as compared to Karachi 
University Campus. The growth performance of L. 
leucocephala showed variation in different soils of 
the study area on the basis of their physical and 
chemical nature. A variation in periodical seedling 
height, number of leaves and plant circumference 
of L. leucocephala was also found in soils of the 
study areas. The height of L. leucocephala was 
highly increased in soil of Landhi Junction 
whereas, in the soil of Cantonment Station height 
of L. leucocephala was recorded low throughout 
the study period. Similarly, highest weekly gradual 
increase was recorded in number of leaves and 
circumference of L. leucocephala grown in soil of 
Landhi Junction. The height and number of leaves 
of Leucaena leucocephala showed discontinuous 
variation after every two weeks in polluted soils of 
Landhi and Korangi industrial areas (Rehman and 
Iqbal, 2007). 

The seedlings of L. leucocephala grown in soil 
of Cantonment Station exhibited significant 
reduction in root, shoot and seedling lengths, 
number of leaves and circumference due to most 
contamination of repairing and servicing activities 
of train engine and coaches as well as some other 
activities in that area. The reduction in these 
parameters of different plants might be due to 
disposal of waste products and spent engine oil in 
the vicinity of Cantonment railway station. These 
findings were supported by Akoto et al.(2008), 
who described that vegetation in the vicinity of 
railway servicing workshops in Kumasi city of 
Ghana was severely affected. The root, stem, leaf 
and seedling dry weights of L. leucocephala 
seedlings grown in soil of Cantonment Station 
were significantly reduced as compared to 
University Campus, Drighroad Junction, Malir 
Station and Landhi Junction. The reduction in 

these parameters might be due to less porosity, 
low calcium carbonate, high chloride contents, 
electrical conductivity, total dissolved salts and 
exchangeable sodium and potassium contents in 
soil of Cantonment Station. The reduction in leaf 
number, plant height, circumference, root, shoot 
and total plant dry weights of Prosopis juliflora 
were found suppressed due to low contents of 
calcium carbonate, high electrical conductivity and 
high contents of sodium and potassium salts 
(Iqbal and Shafiq, 1997). The findings of the 
present study were also supported by Khan et 
al.(1998) that high salinity was the major cause of 
reduction in growth and yield production of cotton 
cultivars. The major cause of plant growth 
inhibition and productivity reduction in all over the 
world is due to the occurrence of salinity in soil 
(Shereen et al.2005).  

The leaf area provides some information on 
physiological reactions like photosynthesis and 
respiration. The leaf area of L. leucocephala 
seedlings grown in the polluted soil of 
Cantonment Station was significantly reduced as 
compared to other treatments of soils. The 
reduction in leaf area might be possibly due to the 
loss in fertility of soil and contamination of soil. 
The area of Cantonment Station severely 
disturbed with the addition of waste and spent 
engine oil. The soil polluted with crude oil 
significantly reduced number of leaves and leaf 
area of Arachis hypogea seedlings and lower the 
quality of production (Ogbuehi et al.2011). A 
significant reduction was found in specific leaf 
area of L. leucocephala seedlings grown in soil of 
Cantonment Station. The results are in agreement 
with findings of Rehman (2006), who described 
that the specific leaf area of Pongamia pinnata 
seedlings grown in soil of polluted area was 
significantly reduced.    

The increased in root, shoot, seedling lengths, 
number of leaves, leaf area, circumference and 
root, shoot and seedling dry biomass of a L. 
leucocephala in soil of Malir Station and Landhi 
Junction might be due to high amount of organic 
matter, total organic carbon, low chloride 
contents, electrical conductivity, total dissolved 
salts and exchangeable sodium and potassium as 
compared to soils of other areas which showed 
reduction in growth parameters. The high 
amounts of organic matter in soil promoted the 
growth of plants (Singh, 1986). The elevated 
quantity of organic matter facilitates to L. 
leucocephala seedlings for the nutrient’s 
availability in soil consequently, it showed 
enhanced growth parameters (Rehman et 
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al.2007). The organic matter directly influenced 
the soil fertility which is the good indicator for 
plants growth and their production (Karim et al. 
2009).  

The importance of soil texture was 
demonstrated by Gohar et al.(2003) for plants 
growth. The texture of Drighroad Junction, Malir 
Station and Landhi Junction soil was sandy clay 
loam which also supported the expansion of root 
system following the other growth parameters of 
L. leucocephala seedlings. The better adaptation 
of roots in these soils might be due to sandy clay 
loam soil which provided the better environment 
for the expansion of root systems and above 
ground attributes of plants. The present study was 
supported by the findings of Safeer et al. (2013) 
who described that sandy clay loam soil favored 
the root growth and root dry biomass productivity 
of Plectranthus vettiveroides.  

 The maximum water holding capacity, silt, 
chloride contents, electrical conductivity, total 
dissolved salts, exchangeable sodium and 
potassium exhibited significantly (p<0.05) strong 
negative correlation to most of the growth 
parameters of L. leucocephala seedlings grown in 
soils of different areas. The soil of Cantonment 
Station exhibited highest water holding capacity 
with significant reduction in root, shoot and 
seedling lengths, number of leaves, leaf area, 
circumference and dry biomass parameters of all 
the species indicated the negative correlation. The 
soils of Drighroad Junction, Malir Station and 
Landhi Junction showed moderate water holding 
capacity and the plants grown in these soils 
exhibited better growth performance. The results 
of the present study were verified by the findings 
of Iqbal et al. (1999) who described that high 
levels of water holding capacity of soil negatively 
correlated to the seedling growth and production 
of soybean and chickpea crops.  

The chemical properties of Cantonment 
Station soil also showed high contents of chloride, 
electrical conductivity, total dissolved salts, 
exchangeable sodium and potassium as 
compared to other soils and showed negative 
correlation to growth of plants. These 
characteristics proved that the soil of Cantonment 
Station was much polluted and became saline 
which inhibited the growth of plants. The soil pH 
and total organic carbon in soil of the study area 
showed significantly (p<0.05) strong positive 
correlation to root, shoot lengths, seedling size, 
number of leaves, leaf area and seedling dry 
weight of L. leucocephala. 

CONCLUSION 
The present study concludes that the soil of 

the Cantonment Station was comparatively more 
polluted and showed ill effects on seedling growth 
of L. leucocephala. The presence of spent engine 
oil with other pollutants from the railway 
workshops produced toxic effects on physical and 
chemical properties of soil of the sampling area.  
The soil of Malir Station and Landhi Junction was 
comparatively less contaminated and was found 
better for plants growth. 
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