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The disturbances and changes in soil properties due to industrial and anthropogenic activities influenced 
plant growth. The behavior of evergreen spiny Leguminous small branching weed tree Jerusalem Thorn 
- Parkinsonia aculeata L. seedling was found sensitive to soil treatment of different areas in pot 
experiments. A better seedling growth performance depends on available soil conditions. The 
comparative study showed that soil of Universal Chemicals and Indus Battery Factory significantly 
(p<0.05) decreased plant height of P. aculeata and highly improved in the soil of National Foods Ltd. 
Root size of P. aculeata in all soil samples was found more sensitive to seedling growth of P. aculeata 
than other growth variable. The negative and positive correlation in physical and chemical properties of 
soil also showed variation with different seedling growth parameters of P.aculeata. A positive correlation 
with significance level (p<0.01) was found among growth parameters of P. aculeata with bulk density 
and sand. Porosity, silt and clay showed high significantly (p<0.01) negative correlation for growth 
performance of P. aculeata and no significant correlation was found for water holding capacity of soil. 
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INTRODUCTION 

The soil system offers goods services to 
humankind (Berendse et al., 2015; Brevik et al., 
2015; Decock et al., 2015; Smith et al., 2015). The 
plant growth and development depend on soil 
types. Flora in any specific geographic region 
inhabit a particular ecosystem (Badhsha et al., 
2013). The habitat disturbance may influence on 
diversity of species (Schamp et al., 2003) and 
distribution of plant species in the region. The 
anthropogenic and industrial activities are 
affecting three main components of environments 
viz. air, water, soil and ultimately influence on 
plant growth (Shafiq 2002; Rehman 2006; 

Rehman and Iqbal, 2006; Shafiq and Iqbal, 2012; 
Abad et al., 2014; Rab et al.,  2018; Farooqui et 
al., 2018, 2016, 2019; Shafiq et al., 2019; Iqbal et 
al., 2020; Kabiret et al., 2020). The textile and 
dairy industrial waste water effluent influenced on 
seedling growth of wheat, rice and chick pea 
(Begum et al., 2011; Rathod et al., 2015; Kaur 
and Sharma, 2017). Pakistan is a developing 
country and these activities are leading to 
degradation of natural ecosystem. Boutra and 
Sanders (2001) concluded that lack of moisture 
and low soil fertility limit crop production. 

Parkinsonia aculeata L. is a mall spiny, 
evergreen shade tree.  P. aculeata is a local weed 
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in tropical America, native to southwestern United 
States, Mexico and spread in Brazil and Asia 
(Isley, 1975; Almeida et al., 2005; EDIS, 2020).  

P. aculeata is used for firewood, medicine, 
fodder and well adapted in arid areas. It is also 
useful in soil stabilization and valued for its 
tolerance capability of soil and climate extremes. 
P. aculeata is naturalized in tropical and southern 
Africa, Pakistan, Oceania, and beyond its native 
range in the U.S.A, Central America and southern 
America (Bionet, 2020) and considered an 
internationally weed plant species. In Pakistan, P. 
aculeata is very common roadside as an avenue 
plant and well grow in problematic areas and 
helps in controlling soil erosion (PFD, 2020).  

This research was to conducted test the 
hypothesis that plant growth influenced by soil 
types. P. aculeata (local name, Kabuli kikar or 
Vilayati kikar) was selected due to its promising 
cultivation capabilities as multipurpose in semiarid 
regions and preferred to grow in harsh climatic 
conditions of Pakistan.     
 
MATERIALS AND METHODS 

The experiment was performed at the 
greenhouse of Department of Botany, University 
of Karachi, Pakistan. The soil samples were 
collected from five different areas A= Karachi 
University Campus; B = Indus Battery Factory; C = 
Universal Chemicals Factory; D = Haroon Textile 

Factory; E = National Foods Ltd. Factory from 0-50-
centimeter depth and after air dried and passed 
through 2 mm sieved. The mature seeds of 
Parkinsonia aculeata L were randomly collected 
from the plant growing in the Karachi University 
Campus. The micropyle ends of seeds were cut 
with scissors to break seed dormancy and were 
sown in a garden soil at 1.00 cm depth in earthen 
pots and irrigated with tap watered daily. Uniform 
size seedlings with two-week of age were 
transferred in plastic pots of 20 cm diameter and 
9.8 cm in depth soil of five different areas of 
Karachi. The seedlings were subjected to 
treatment of soil of different areas. The 
experiment was completely randomized design 
with five replicates. One seedling of P. aculeata 
was planted in each pot and watered regularly 
with tap water. Pots were shuffled every week to 
avoid light and shade effects. Seedlings were 
taken out from pots after eight weeks, washed 
their roots with water and measured selected 
seedlings growth parameters. Plant materials was 
dried in an oven at 80 °C for 24 hours for the 
determination of dry weight. The root/shoot ratio, 
leaf weight ratio, specific leaf area and leaf area 

ratio were also determined as described by 
Rehman and Iqbal (2009). 

Statistical analysis   
Statistical analysis by ANOVA and DMRT on 

personal computer at 5% probability level using 
SPSS Software package program of version 
13was performed. 
 
RESULTSAND DISCUSSION 

The plant soil relationships feedback provides 
an interaction role of plants and soil 
microorganisms (deSoua et al., 2018). Industrial 
activities and discharge of pollutants from 
industries are causing environmental pollution 
problems including soil physicochemical 
properties of the area and plant growth. A better 
seedling growth performance depends on 
available soil conditions. This comparative study 
showed variable effects on different seedling 
growth characteristics of P. aculeata (Table 1-4). 
It had maximum root (20.64 cm), shoot (24.68 
cm), seedling height (45.32 cm) and plant cover 
(18.66 cm) of P. aculeata in soil of National Foods 
Ltd. Factory was noted (Table 1). The seedlings of 
P. aculeata raised in soil of Indus Battery Factory 
and Universal Chemicals Factory better seedling 
growth and number of leaves. Studies have also 
shown lowest root (5.40 cm), shoot (11.90 cm), 
seedling length (17.30 cm), plant cover (11.60 cm) 
and leaf area (0.82 sq. cm) of P. aculeata in soil of 
Karachi University Campus was recorded. The 
root growth of P. aculeata was found most 
sensitive than shoot. Plant species growing in 
industrial area showed variation in the 
biochemical properties (Agbaire and 
Esiefarienrhe, 2009). 

In Table 2, significantly highest seedling fresh 
and dry weight of P. aculeata with soil treatment 
of National Foods Ltd. Factory and the lowest in 
the soil of Karachi University Campus was 
noted.An interest has been developed by 
researchers in recent years for the soil quality 
(Carter et al., 2004) to increase the vegetation 
cover for the improvement of environmental 
conditions. The Pearson’s correlation between 
M.W.H.C., B.D. Porosity, sand, silt, clay, CaCO3, 

Cl, pH, O.M., T.O.C., Sulphur, E.C., T.D.S., Na+, 
and K+ content in soil and seedling growth of P. 
aculeata was calculated. 
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Table 1:  Effects of different areas soil on Parkinsonia aculeata seedling growth 
 

Treatments 
Root length 

(cm) 
Shoot length 

(cm) 
Seedling  

length (cm) 
Plant cover 

(cm) 
Number of 

 leaves 
Leaf area 
(Sq cm) 

A 5.40± 0.26d 11.90±0.74d 17.30±0.98d 11.60±0.34d 9.00±0.45c 0.82±0.05d 

B 7.38±0.25c 14.04±0.32c 21.42±0.35c 13.12±0.38c 10.60±0.87c 1.16±0.13d 

C 7.82±0.39c 14.44±0.31c 22.26±0.43c 13.46±-0.26c 11.80±0.66c 1.61±0.05c 

D 12.50±0.42b 20.56±0.74b 33.06±1.15b 17.02±0.65b 17.20±2.64b 2.55±0.15b 

E 20.64±0.80a 24.68±0.81a 45.32±1.60a 18.66±0.59a 23.80±1.28a 3.02±0.21a 

L.S.D. (p<0.05) 1.38 1.84 3.00 1.37 4.17 0.39 

 
Sites: A = Karachi University Campus; B = Indus Battery Factory; C = Universal Chemicals Factory; D = Haroon 
Textile Factory; E = National Foods Ltd. Factory. Means 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, L.S.D. Least 
Significant Difference 

 
Table 2: Parkinsonia aculeata growth of in soils of different areas 

 
Table 3: Pearson’s correlation of soil physical characteristics and growth of Parkinsonia aculeata 

 
 
 
 
 
 
 
 

Abbreviation used:  M.W.H.C.  =   Water Holding Capacity; B.D. = Bulk Density 

 
Table 4: Pearson’s correlation of soil chemical characteristics and growth of Parkinsonia aculeata 

 
 
 

 
 

 

Treatments 
Seedling 

fresh weight  
    (g) 

Total plant  
dry weight (g) 

Root/Shoot 
ratio 

Leaf weight 
ratio 

Specific leaf area 
(cm2 g -1) 

Leaf area  
ratio 

(cm2 g -1) 

A 0.64±0.02e 0.29±0.02d 0.18±0.014c 0.11±0.005b 24.73±2.49a 2.96±0.30b 

B 0.76±0.04d 0.33±0.02cd 0.22±0.025b 0.14±0.007ab 24.17±4.64a 3.64±0.58ab 

C 0.87±0.05c 0.37±0.01c 0.18±0.015c 0.14±0.012ab 30.40±2.29a 4.20±0.15a 

D 1.46±0.03b 0.58±0.03b 0.23±0.003b 0.15±0.018ab 31.23±5.67a 4.45±0.33a 

E 1.72±0.02a 0.75±0.02a 0.37±0.015a 0.16±0.014a 25.72±2.52a 4.31±0.41a 

L.S.D. (p<0.05) 0.10 0.06 0.05 0.04 11.16 1.12 

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

Root length -0.093 0.571** -0.573** 0.927** -0.843** -0.785** 

Shoot length -0.088 0.557** -0.560** 0.952** -0.891** -0.719** 

Seedling size -0.091 0.570** -0.572** 0.948** -0.873** -0.761** 

Plant cover -0.067 0.549** -0.553** 0.934** -0.882** -0.676** 

Number of leaves -0.121 0.546** -0.547** 0.860** -0.800** -0.666** 

Leaf area -0.154 0.646** -0.650** 0.950** -0.921** -0.608** 

Seedling fresh weight -0.154 0.602** -0.603** 0.982** -0.942** -0.664** 

Total plant dry weight -0.161 0.618** -0.619** 0.961** -0.917** -0.665** 

Growth 
 parameters 

CaCO3 Cl pH O.M. T.O.C. S E.C. T.D.S. Na K 

Root 
 length 

-0.224 0.193 0.749** -0.425* -0.425* 0.834** -0.672** -0.667** -0.382 -0.681** 

Shoot 
 length 

-0.234 0.362 0.609** -0.455* -0.456* 0.705** -0.658** -0.653** -0.237 -0.518** 

Seedling 
 size 

-0.231 0.275 0.690** -0.443* -0.444* 0.781** -0.672** -0.667** -0.317 -0.610** 

Plant  
cover 

-0.237 0.424* 0.527** -0.450* -0.450* 0.623** -0.635** -0.630** -0.146 -0.432* 

Number  
of leaves 

-0.247 0.260 0.638** -0.435* -0.435* 0.710** -0.636** -0.632** -0.282 -0.545** 

Leaf 
 area 

-0.353 0.493* 0.534** -0.546** -0.547** 0.602** -0.716** -0.712** -0.079 -0.382 

Seedling 
 fresh weight 

-0.299 0.454* 0.586** -0.530** -0.531** 0.673** -0.707** -0.702** -0.184 -0.451* 

Total plant 
 dry weight 

-0.313 0.408* 0.617** -0.526** -0.527** 0.694** -0.714** -0.709** -0.203 -0.483* 
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A positive correlation with significance level 
(p<0.01) was found among growth parameters of 
P. aculeata with bulk density and sand. Porosity, 
silt and clay showed high significantly (p<0.01) 
negative correlation for growth performance of P. 
aculeata and no significant correlation was found 
for water holding capacity of soil (Table 3). 

Table 4 in present study exhibit a high 
significant (p<0.01) positive correlation among 
growth parameters and pH and sulphur. Electrical 
conductivity, total dissolved salts and potassium 
content significantly negative correlation with 
growth parameters. There were no significant 
correlation was recorded among calcium 
carbonate, chloride and sodium contents with 
different growth parameters of P. aculeata. 

CONCLUSION 
This research showed serious damaging 

impacts of different soil types on growth of spiny 
wood weed tree Jerusalem Thorn - Parkinsonia 
aculeata L. Fabaceae. The seedling growth of P. 
aculeata significantly reduced in soils of Indus 
Battery and Universal Chemical Factories. In 
contrast, an increase in the seedlings of P. 
aculeata in soil of Haroon Textile and National 
Foods Limited recorded. It is suggested that 
Jerusalem-Thorn might be considered suitable 
plants to be grown around the Textile and Foods 
manufacturing types industrial units due to their 
resistance. 
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