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ABSTRACT 

This work presents a picture on the potential impact of cement dust from factories on soil characteristics in 
Kashmir. Various properties including soil temperature, pH, electrical conductivity, moisture content, loss on 
ignition, organic carbon, organic matter, exchangeable Na, exchangeable K, exchangeable Ca, exchangeable 
Mg, calcium carbonate, available phosphorus and chloride content of soils around J&K cement factory area 
were studied at various distances (0 km, 1 km, 2 km, 10 km) from the emission source during April-October, 
2012. The analysis of the soil using standard laboratory procedures has revealed the higher mean values of 
parameters, viz., pH (8.9±0.18), electrical conductivity (0.461±0.21 dS/m), exchangeable Na (5.97±1.16 
me/100gm), exchangeable Ca (17.94±1.16 me/100 gm), exchangeable Mg (5.4±0.53 me/100 gm), chloride 
content (4.28±1.23) in the vicinity of cement factory as compared to the reference site (10 km), where as the 
organic matter (0.9±0.35), loss on ignition (1.10±0.37), moisture content (1.91±1.27), available P (44.14±17.96) 
recorded lower mean values near the factory. However, exchangeable K did not exhibit any general trend due 
to cement dust pollution. The results indicated that the soil of the most polluted site was strongly alkaline and 
calcareous in nature with the highest value of 20.96 % CaCO3. Exchangeable Ca exhibited a very strong positive 
significant relationship with CaCO3, pH, EC, exchangeable Mg. However organic matter exhibited negative 
significant correlation with exchangeable Ca, exchangeable Mg, exchangeable Na, CaCO3. This shift in soil 
chemistry has the potential to change the nature of soil ecosystem.  
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INTRODUCTION 

 Today, the world's environment, especially 
soils, is becoming more and more polluted 
by various industries. In specific, during the 
process of industrial waste, the discovery of 
natural deposits, the production of 
construction materials and their use in the 
national economy, there is deterioration 
and changes in a number of soil properties 
(Bhardwaj, 2022). We today are confronted 
with unprecedented anthropogenic impact 
on planet earth (Shah et al., 2022; 
Vhahangweli and Khathutshelo, 2018). 
Environmental contamination due to dust 
particle coming from cement industries, 
coal mining, stone crushing, quarrying, 

thermal power plant etc., has drawn much 
attention of the environmental scientists 
today as they create serious pollution 
problems and pose threat to the 
ecosystems. Historically, the demand for 
cement in many countries has developed in  
direct relation to economic growth (Panday, 
2017). This led to the stepping up of cement 
production, which is the main material in 
construction. Today, many developing 
countries are concentrating on the rapid 
expansion of the cement industry in order 
to develop infrastructure (Kulmatov, 2021). 
As listed by the Central Pollution Control 
Board, cement industry is one of the 17 
most polluting industries (Lamare and 
Singh, 2020). Cement dust, which is a 
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potential phytotoxic pollutant in the vicinity 
of a cement producing plants, creates 
serious pollution problems and causes 
enormous damage to the ecosystem 
(Margesin et al., 2014). These pollutants 
emanating from the kiln spread over a large 
area affecting the soil. During 
manufacturing process of cement, there is 
emission of pollutants at almost every stage 
including raw materials extraction, crushing 
and production (Okoro et al., 2017). The 
broadcasts of dusts and gases are the main 
impacts of the cement activity on the 
environment (Vittek et al., 2014). The 
pollutant particles can enter into soil as dry, 
humid or occult deposits and can 
undermine its physicochemical properties 
(Laj and Sellegri, 2003; Lamare and Singh, 
2020). Cement dust deposits on soil 
increase the heavy metal levels (Laniyan 
and Adewumi, 2020), pH, electrical 
conductivity, and bulk density of the soil, 
while decreasing the water-holding 
capacity, as well as the moisture, organic 
carbon, and total nitrogen contents of the 
soil (Lamare and Singh, 2020). Therefore, 
plants near cement factories suffer from 
chronic stress owing to the release of 
cement kiln pollutants, which affect soil 
chemistry. Soil microbial activity is 
important for the nutrient biogeochemical 
cycling and it is negatively affected by the 
cement dust pollution (Ocak et al., 2004; 
Nowak et al., 2003).These dust particulates 
get deposited on various plant parts, 
especially on leaf surfaces as well as on 
ground soil and affects growth and yield of 
crop plants through biological changes 
(Shah et al., 2018). The alkalization of the 
ecosystem and the changing of the chemical 
composition of soils are the direct effects of 
pollution related to cement dust (Mandre, 
1995; Amos et al., 2015). Soil around 
cement factories with special reference to 
area located downwind show high values of 
pH (Adamson et al., 1994; Mandre et al., 
1998; Jan, 2008). Major sources of air 
pollution in Kashmir valley are cement 
factories, brick kilns, stone crushers and 

automobile exhaust. In the agro-climatic 
Kashmir region of Jammu and Kashmir 
State, there has been an expansion of some 
industries particularly cement industry in 
some agriculturally and biodiversity rich 
areas. A cement factory under the name of 
Jammu and Kashmir Cements Ltd. with 
production of 600 tons and 1200 tons now 
on daily basis started in Khrew area (Pre-
Feasibility Project Report, 2019). Then more 
cement factories namely TCI, Dawar, 
Cemtac, Green valley and Itifaq started in 
this area. Due to governmental promotion 
and increase in local demand, the increasing 
number of cement factories in Kashmir has 
led to major industry blooming mainly 
operating near Khrew area of Pulwama 
district, making it necessary to evaluate the 
effect of cement on the environment. 
Although some works related to impact of 
cement dust pollution on agricultural crops; 
human and livestock health have been done 
in the area (Jan, 2008; Sana et al., 2013). To 
provide a better understanding of impacts 
of cement dust, the present study was thus 
carried out with the main objective to 
evaluate the impact of soil dust on soil 
physiochemical properties. 
MATERIAL AND METHODS 
 
I) Study area and study sites 

The Khrew industrial area located in the 
Pulwama district of Kashmir valley was 
chosen as the study area for the present 
investigation which is situated about 23 Km 
away in South East of Srinagar city. Sites 
were selected at four different locations 
(distance wise) from a cement factory in the 
studying area. Sitess (I, II, III and IV) were 
about 0 km, 1 km, 2 km and 10 km from the 
factory respectively (Table 1, Fig. 1) (Bilen et 
al., 2019). Site IV in the Balhama region was 
taken as the reference site with a 
consideration of general wind direction in 
the area. Soil samples were collected 
randomly from the four locations covering 
the study area from April-October 2012 on 
comparative basis.  
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Table 1. Physical features of the study area covered under sampling sites in Khrew, Pulwama 

industrial area of Kashmir Himalayas, India 

Study site Distance from source Latitude Longitude 

I 0 km 34° 02’5.7” N 75° 00’56” E 

II 1 km 34° 01’47.3” N 75°00’37.3” E 

III 2 km 34°01’ 39.9” N 75°00’ 27.9” E 

IV 10 km 34° 02’ 02.5” N 74°55’48.1” E 

 

 
 

Fig.1. Map showing sampling sites in the study area 

 

II) Soil sampling and laboratory analysis 

Soil physico-chemical characteristics were 
determined by collecting composite surface 
(0-10 cm depth) soil samples with the help 
of a soil core from the four sites in order to 
give due representation to the micro-
environment at each site. Soil samples were 
stored in air tight polythene bags for 
subsequent laboratory investigations. The 
samples were air-dried, crushed using a 
pestle and mortar and passed through 2mm 
sieve before laboratory analysis (Ghosh & 
Kundun, 1991). Soil temperature was 
measured on site under shade by a soil 
thermometer (Model RT 0124). Electrical 
conductivity and pH were determined by 
electrometric method (Conductivity Meter, 
model: CD 601; pH Meter, Model: 101 E,) 

using 1:2 soil-water (w/v) suspension as per 
Gliessman (2000). Moisture content was 
determined following Michael (1984). 50 g 
of soil sample was dried in an oven at 105 
°C for 24 hours till constant weight was 
obtained. The soil was then allowed to cool 
in a desiccator and weighed again to find 
out the loss in weight. The loss in weight 
corresponds to the amount of water 
present in the soil sample. Percent moisture 
content of soil was calculated by the 
following formula: (loss in weight/initial 
weight) X 100. The organic carbon and 
organic matter percentage were 
determined by rapid titration method 
(Walkley & Black, 1934). Loss on ignition (%) 
was determined by the muffle furnace 
method (Hanna, 1964), the muffle furnace 
(Model: Instron IN 301) temperature was 
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maintained at 700 °C for half an hour. 
Calcium carbonate was determined by the 
titration method (Rowell, 1994). Chloride 
was estimated by titrating the extracts of 
soil samples with AgNO3 as prescribed by 
Richards (1954). Exchangeable calcium and 
magnesium were estimated in 1N 
ammonium acetate – shaking and filtration 
method (Schollenberger and Simon, 1945) 
followed by titration with EDTA. 
Exchangeable sodium and potassium in soil 
was determined according to Richards 
(1954). Available phosphorous was 
estimated by Watanabe and Olsen, 1965 
and the measurements of absorbance were 
carried out at 882 nm on a 
spectrophotometer (Model: Elico SL 171 
Mini Spec; Hyderabad, India). 
 
Statistical analysis 
 
The data obtained was statistically analyzed 
for Standard deviation (±σ) and correlation, 
using SPSS software package (ver. 20.0; 
SPSS, Chicago, II).  
 
RESULTS AND DISCUSSION 
 
The assessment of physico-chemical 
properties of soil is very important in 
cement dust pollution monitoring. The 
impact of cement dust on physico-chemical 
properties of the collected soil samples at 
various study sites around cement industrial 
area in Khrew area are summarized in Table 
2. The soil in the study area was calcareous 
in nature as the CaCO3 content in such soils 
average at 20.01%.Our results are in 
consonance with Iqbal and Shafig (2001), 
Goudjil (2009) and Al-omran et al. (2010) 
who have also reported higher CaCO3 

content in the soils around cement polluted 
areas. Cement factories are major source of 
pollutants for the surrounding areas 
(Stratmann and Van Haut, 1966). Liblik et al. 
(2001) reported that cement dust 
essentially affected the air pollution 
problem. The present study revealed that 
wherever the area was polluted with very 

high calcium content in the top soil, a soil 
pH value of about 7.8 was typical (fig.3). On 
the other hand, the pH values ranged from 
8.67 to 9.18, the electrical conductivity 
values ranged from 0.14 to 0.78 dS/m with 
a general mean 0.46 dS/m at site I, 
depicting the alkaline nature of the studied 
soil. The alkaline pH of the soil may also be 
attributed to accumulation of cement dust 
containing acid neutralizing compounds 
e.g., lime and gypsum, while the mildly 
alkaline at the reference site may be 
attributed to the decomposition of the 
organic matter and the release of organic 
acid (Brady and Weil, 2000). The higher 
value of electrical conductivity at Site I 
(0.461±0.21 dS/m) could possibly be 
attributed to the presence of higher 
amounts of calcium, magnesium and 
potassium ions at the site (Ashraf et al., 
2012). The value of organic carbon, organic 
matter and loss on ignition was found to be 
lowest at site I, i.e., the site in the vicinity of 
the cement factory. Soil organic matter is 
considered critical component of soil 
fertility and productivity (Ibrahim et al., 
2011), because it directly affects soil 
physical structure, water movement and 
root penetration and indirectly to soil 
microbial activity (Zabinski et al., 2002). The 
most probable reason for this behavior of 
soil at site I could be attributed to the 
cement dust deposition covering the soil. 
The low values of organic carbon content of 
present studied soils might be due to poor 
vegetation (Kameriya, 1995). As compared 
to various sites (site I, II and III) of polluted 
area, the site IV consisted of relatively high 
proportion of litter/plant and plant 
residues, which after decomposition 
contribute to soil organic matter and 
organic carbon. On the other hand, the Ca 
and Na ions were the most dominant 
cations, meanwhile the Cl was the most 
dominant anion. This may be referred to the 
higher CaCO3 content in the studying soils 
(fig.13). Lafford and Simared (1999) 
reported that cement dust is a potent 
source of calcium and magnesium. In the 
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present study, highest value of 
exchangeable calcium with a mean value of 
19.4 meq/100 g was obtained for the soil of 
vicinity of the cement factory. Similar 
results were obtained by Mandal and 
Voutchkov (2010) who reported that the 
soils were enriched in calcium and 
maximum concentrations were found in 
soils sampled near the cement factory as 
opposed to samples collected much farther 
due to the emissions from the factory. The 
level of available phosphorous content 
showed an increasing trend as one moved 
from cement affected site to free from 
cement impacted site. The lower levels of 
available phosphorous content may be 
attributable to the highly alkaline nature of 
the soil due to the calcium enriched dust 
deposition emitting from the cement 
factory. This resulted in low availability of 
phosphorus as calcium possesses 
phosphorous absorbing affinity (Smith, 
1980). Soils with high organic matter 
content have better supplies of organic 
phosphates for plant uptake (Ashraf et al., 
2012). A high pH of soil at site I might have 
reduced the mobility and availability of 
phosphorus which forms insoluble calcium 
phosphates. A very strong and significant 
correlation exists between nearly all the soil 
physico-chemical parameters analyzed. 
Exchangeable calcium exhibited a very 
strong positive significant relationship with 

CaCO3 (R=0.803), pH (R=0.869), electrical 
conductivity (R=0.816), exchangeable 
magnesium (R=0.846) at the level 0.01 (i.e., 
p> 0.01). However organic matter exhibited 
negative significant correlation with 
exchangeable calcium (R=-0.498, p> 0.05), 
exchangeable magnesium (R=-0.469, p> 
0.05), exchangeable sodium (R=-0.606, p> 
0.01), CaCO3 (R=-0.640, p> 0.01) (Table 2). 
Similar results for correlation were obtained 
by Devra et al., 2014; Onder, 2007; Peris, 
2007; Kumar and Babel, 2011.  The soil is 
packed of microorganisms, but their 
abundance and diversity can be reduced by 
inorganic matter content. This is because 
inorganic matter impacts nutrient 
availability, aeration, and water retention 
(Bhardwaj, 2022). Similar studies have 
reported that pollutants as cement dust 
have adverse effect on the activity of soil 
microorganisms, affecting the 
biogeochemical cycle of nutrients in the soil 
(Urmanova, 2021). Cement industry 
pollutants reduce the microbial population 
and soil biomass in the soil composition 
(Bannari et al., 2020). Some earlier studies 
have also reported high mortality in both 
plants and animals exposed to cement dust. 
 
Physical and chemical properties of the soil 
around the J&K cement factory at Khrew, 
Pulwama 

 

a) Soil temperature (
º
C) 

 
Fig.2. Variations in soil temperature (0C) at different study sites 
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b) pH 

 

 
 
Fig.3. Variations in soil pH at different study sites  

 

c) Conductivity (dS/m) 

 
Fig.4.Variations in soil conductivity (dS/m) at different study sites 

 
d) Moisture content (%) 

 

 
Fig.5.Variations in soil moisture content (%) at different study sites 
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e) Organic carbon  

 

 
Fig. 6.Variations in soil organic carbon at different study sites  

f) Organic matter 

 

Fig. 7.Variations in soil organic matter at different study sites  

g) Loss on ignition (%) 

 

 
 

Fig.8. Variations in soil loss on ignition (%) at different study sites 
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h) Exchangeable calcium (me/100 gm) 

 

 
Fig.9. Variations in soil exchangeable calcium (me/100 gm) at different study sites 
 

i) Exchangeable magnesium (me/100 gm) 
 

 
Fig.10. Variations in soil exchangeable magnesium (me/100 gm) at different study sites 

 

  j) Exchangeable Sodium (me/100 gm) 

 

 
Fig.11.  Variations in soil exchangeable sodium (me/100 gm) at different study sites  
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k) Exchangeable potassium (me/100 gm) 

 

 
Fig.12. Variations in soil exchangeable potassium (me/100 gm) at different study sites 
 

l) Calcium carbonate (%) 

 
 

Fig.13.  Variations in soil calcium carbonate (%) at different study sites 

 
j) Chloride (me/l) 

 

 
Fig.14. Variations in soil chloride (me/l) at different study sites  
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k) Available phosphorus (µg/g) 

 

 
Fig.15. Variations in soil available phosphorus (µg/g) at different study sites 

*Site I – 0 km; Site II –1 km; Site III –2 km; Site IV−10 km away from JK cement factory 
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           Table 2. Correlation matrix between various physico-chemical characteristics of soil at different sites around J&K cement factory

 

 pH EC Moisture      OM    LOI 

         

Ex.Ca. 

 Ex 

Mg. 

 Ex 

Na 

Ex.   

K. 

      

CaCO3   Cl Av. P 

   

  

                  

pH 1  

 

                  

EC .716
**

 1 

 

                  

Moisture -.656
**

 -.476
*
 1                   

OM -.494
**

 -.191 .407
*
 1                 

LOI -.465
*
 -.133 .304 .896

**
 1               

Ex. Ca. .869
**

 .816
**

 -.660
**

 -.498
**

 -.418
*
 1             

Ex. Mg. .876
**

 .694
**

 -.433
*
 -.469

*
 -.433

*
 .846

**
 1           

Ex. Na .601
**

 .549
**

 -.346 -.606
**

 -.523
**

 .644
**

 .531
**

 1         

Ex. K .430
*
 .192 .093 -.166 -.145 .365 .552

**
 .317 1       

CaCO3  .852
**

 .644
**

 -.582
**

 -.640
**

 -.612
**

 .803
**

 .807
**

 .631
**

 .277 1     

Cl .779
**

 .558
**

 -.497
**

 -.445
*
 -.370 .803

**
 .738

**
 .592

**
 .516

**
 .699

**
 1   

Av. P -.377
*
 .108 .307 .743

**
 .690

**
 -.271 -.249 -.416

*
 -.245 -.406

*
 -.435

*
 1 

*Correlation is significant at 0.05 level  

**Correlation is significant at 0.01 level 
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CONCLUSIONS 
 
Variations in the physico-chemical parameters 
infer that the soil in the vicinity of the industrial 
area is in the stage of degradation. It can be 
concluded on the basis of present study that 
the soil physico-chemical properties were found 
to be adversely affected by cement dust, due to 
the presence of varied pollutants in the cement 
dust of the study area. From the observations 
made during the study it appeared that the 
cement factory is responsible for the substantial 
amount of dust in the atmosphere resulting in 
damage not only to the air quality but also to 
soil and vegetation. The adverse effects with 
decreasing sampling distance may be associated 
with the rise of soil pH due to greater 
accumulation of CaCO3 -, Ca-, and Mg-enriched 
dust emitted from the cement plant.  
 
ACKNOWLEDGEMENTS 
 
Authors are thankful to the Head, Department 
of Environmental Science, and University of 
Kashmir for providing necessary facilities and 
encouragement throughout the study period. 
We also acknowledge with thanks the help 
rendered by Dr. Mohammad Muslim (Assistant 
Professor, Department of Environmental 
science, University of Kashmir), for providing 
detailed map of the study area. The authors 
would like to acknowledge the comments and 
suggestions from the editor and two 
anonymous reviewers whose comments and 
suggestions improved the overall structure and 
quality of this manuscript. 
 
REFERENCES 
 
Adamson, E., Adamson, H. and Seppelt, R.1994. 

Cement dust contamination of 
Ceratodon purpureus at Casey, East 

Antarctica. Journal of Biology, 18: 127-
137.  

 
Al-Omran, A. M., El-Maghraby, S. E., Mahmoud, 

E. A. N., El-Eter, A. M. and Salem, M. I. 
and Al- Qahtani. 2011. Impact of 
Cement Dust on Some Soil Properties 
Around the Cement  Factory in Al-
Hasa Oasis, Saudi Arabia American-
Eurasian J. Agric. & Environ. Sci., 11 (6): 
840-846. 

 
Amos, B.B., Musa, I., Abhashiya, M. and Abaje, I. 

B. 2015. Impact of cement dust 
emissions on soil within 10 km radius in 
Ashaka area, Gombe State, Nigeria. 
Environ. Poll., 4:29-36. 

Ashraf, M., Bhat, G. A., Dar, I. D. and Ali, M. 
2012. Physicochemical characteristics of 
grassland soils of Yusmarg Hill Resort 
(Kashmir, India), Ecologia Balkanica, 
4(1):31–38. 

 
Bannari, A., Musa, M.H., Abuelgasim, N. and El-

Battay, A. 2020. IEEE Journal of Selected 
Topics in Applied Earth Observations 
and Remote Sensing. 13:2434-2450. 

 
Bhardwaj, V.2022. Consequences of Cement 

Industry Dust on Soil Microflora and 
fertility. International Journal of 
Scientific Research in Multidisciplinary 
Studies, 8(6):1-5. 

  
Bilen, S., Bilen, M. and Turan,V. 2019. 

Relationships between Cement Dust 
Emissions and Soil  Properties. Pol. 
J. Environ. Stud., 28(5): 3089-3098. 

 
Brady, N.C and Weil, R. R. 2000. The nature and 

properties of soils. Fourteenth edition. 
Pearson  Education, Inc., Singapore. 



J. Himalayan Ecol. Sustain. Dev. Vol 17 (2022)                                                         ISSN 0973-7502 
 
 

13 
 

Devra, P., Yadav, S. R. and Gulati. I. J. 2014.  
Distribution of different phosphorus 
fractions and  their relationship with 
soil properties in western plain of 
Rajasthan. Agropedology, 24 (1):20-28. 

 
Ghosh, M. K. and Kundun, N. K. 1991. Soil 

profile studies as a part of 
environmental management in coal 
mining areas. Indian Journal of 
Environmental Protection, 11(6): 413-
417. 

 
Gliessman, R. S. 2000. Field and laboratory 

Investigations in Agro Ecology (Eric W. 
Engles,  ed.) Lewis Publishers. New 
York. 

 
Goudjil, T., Aouimeur, M. and Hamiri, M. 2009. 

Chemical characterization of the 
atmospheric   dismissals of the 
cement factory and survey of their 
impact on the quality of soil-case of the 
cement factory of El Ma El-Abiod, 
Algeria. American-Eurasian Journal of 
Toxicological Sciences, 1(2):37-42. 

 
Hanna, N. J. 1964. Methods for chemical 

analysis of soils. In: Chemistry of the soil 
(Firmam E.  Beas, ed.). Oxford and 
IBH Publ. Comp. 

 

Ibrahim, M., Yamin, M., Sarwar, G., Anayat, 
A., Habib, F., Ullah, S. and Rehman, S. 
2011. Tillage and farm manure affect 
root growth and nutrient uptake of 
wheat and rice under semi-arid 
conditions of Pakistan. Applied 
Geochemistry, 26:194-197. 

 
Iqbal, M. Z. and Shafiq, M. 2001. Periodical 

effect of cement dust pollution on the 

growth of  some plant species. 
Tourish Journal of Botany, 25(1): 19-24. 

 
Jan, A. 2008. Impact of cement dust pollution 

on agriculture crops with special 
reference to saffron cultivation in 
Pampore area, Ph. D Thesis, University 
of Kashmir. 

 
Kameriya, P. R. 1995. Characterization of soils of 

agro-climatic zone of transitional plain 
of inland drainage (Zone IIa) of 
Rajasthan, Ph.D. Thesis, Raj. Agril. Univ., 
Bikaner. 

 
Kumar, M. and Babel, A. L. 2011. Available 

micronutrient status and their 
relationship with soil  properties of 
Jhunjhunu Tehsil, District Jhunjhunu, 
Rajasthan, India. Journal of Agricultural 
Science, 3(2):97-106. 

 
Kulmatov R., Mirzaev J., Taylakov A., Abuduwaili 

J., Karimov B.2021. Environmental Earth 
Sciences, 80(3):122. 

 
Lafford, J. and Simard, R. R. 1999. Effects of 

cement kiln dust on soil and potato 
crop quality. American Journal of Potato 
Research, 76(2): 83-90. 

Laj,P. and Sellegri,K.  2003.Contribution of 
gaseous and particulate species to 
droplet solute composition at the Puy 
de Dome, France. Atmos. Chem. Phys., 
3: 1509–1522. 

Lamare, R. E. and Singh, O.P. 2020. Effect of 
cement dust on soil physic-chemical 
properties around cement plants in 
Jaintia Hills, Meghalaya.Environ. Eng. 
Res., 25(3):409-417. 



J. Himalayan Ecol. Sustain. Dev. Vol 17 (2022)                                                         ISSN 0973-7502 
 
 

14 
 

Laniyan, T.A. and Adewumi, A.J. 2020. 
Potential ecological and health risks of 
toxic metals 720 associated with 
artisanal mining contamination in 
Ijero, southwest Nigeria. Journal  of 
Environmental Science and Health, 
55(7):858-877. 

Liblik, V., Pensa, M. and Ratsep, A. 2001. Air 
pollution zones and harmful pollution 
levels of alkaline dust for plants. In: 
Proceeding of the 2nd air quality and 
management at urban, regional and 
global scales (Eds. Topcu, S., M.F. 
Yardım and S. Incecik), pp 170-177. 

 
Mandal, A. and Voutchkov, M. 2010. Heavy 

Metals in Soils around the Cement 
Factory in Rockfort Kinston Jamaica. 
Earth and Environmental science, 
2(1):48-54. 

 
Mandre, M. 1995. Physiological and 

biochemical responses of coniferous 
trees to alkaline dust  impact. In: Dust 
Pollution and Forest Ecosystem, A Study 
of Conifers in an Alkalized Environment. 
(Ed. M. Mandre) Institute of Ecology 
publication 3/1995, Tallinn, pp 44-65. 

 
Mandre, M., Ots, K., Rauk, J. and Tuulmets, L. 

1998. Impacts of air pollution emitted 
from the cement industry on forest 
bioproduction. Oil Shale, 15: 353-364.  

 
Margesin, R., Minerbi, S. and Schinner, F. 2014. 

Long-Term Monitoring of Soil 
Microbiological Activities in Two Forest 
Sites in South Tyrol in the Italian Alps. 
Microbes and  Environments, 29 (3): 
277. 

 

Mehraj, S.S., Bhat, G.A., Balkhi, H.M. and Gul, 
T. 2013. Health risks for population 
living in the neighborhood of a 
cement factory, African Journal of 
Environmental Science and 
Technology, 7(12):1045-1053. 

 
Michael, P. 1984. Ecological Methods for Field & 

Laboratory Investigations. Tata McGraw 
Hill, New Delhi. 

 
Nowak, D. J. 2003. Air pollution removal by 

Chicago’s urban forest. In: Chicago’s 
Urban Forest  Ecosystem: Results of 
the Chicago Urban Forest Climate 
Project (McPherson, E. G., Nowak, D. J., 
Rowntree, R.A, eds). 63-8, USDA Forest 
Service General Technical  Report 
NE-186, USA. 

 
Ocak, I., Sulun, Y. and Hasenekoglu, I. 2004. The 

Effect of Cement Dust Emitted From 
Gaziantep Cement Plant on 
Microfungus Flora of Surroundings 
Soils, Turkey Trakya  Univ. J. Sci., 5: 
107-115. 

 
Okoro, H. K., Orimolade, B.O., Adebayo, G.B. 

and Akande, B. A. 2017. An assessment 
of Heavy Metal contents in the soil 
around a cement factory in Ewekoro, 
Nigeria using pollution indices. Pol. J. 
Environ. Stud., 26(1): 221-228. 

 
Olsen, S. R., Cole, C.V., Watanabe, F. S. and 

Dean, L. A. 1954. Estimation of available 
phosphorus in soils by extraction with 
sodium bicarbonate. Circ. U.S. Dep. 
Agric.939. 

 
Onder, S., Dursun, S., Gezgin, S. 2007.  

Determination  of  Heavy  Metal  
Pollution  in Grass   and  Soil  of  



J. Himalayan Ecol. Sustain. Dev. Vol 17 (2022)                                                         ISSN 0973-7502 
 
 

15 
 

City  Centre  Green  Areas  (Konya,  
Turkey).  Polish Journal of 
Environmental Studies, 16 (1):145-154. 

 
Panday, A. 2017. Importance of cement factory 

in India. International Journal of 
Marketing and Technology,8(7):1-23. 

 
Peris, M., Mico, C., Recatala, L., Sanchez, R. 

2007. Heavy metal contents in 
horticulturalcrops  of a 
representative area of the European 
Mediterranean region, Science of Total 
Environment, 378 (1-2):42-48. 

 
Pre-Feasibility Project Report – 1200 TPD 

portland cement plant.2019. Kashmir 
Cements Village  Bhatayan,  
Khrew, Tehsil Pampore District 
Pulwama, Jammu and 
Kashmirhttp://environmentclearance.ni
c.in/writereaddata/EC/23102019RFLOQ
JVZProjectFeasib ilityReport.pdf. 

 
Richards, L. A. 1954. Diagnosis and 

improvement of saline and alkaline 
soils. USDA Handbook  60 Washington, 
D.C. 

 
Rowell, D. L. 1994. Soil science: methods and 

applications. Longman Scientific and 
Technical: Singapore. 

 
Schollenberger, C. J. and Simon, R.H. 1945. 

Determination of exchange capacity 
and exchangeable bases in soil 
ammonium acetate method. Soil 
Science, 59: 13-24. 

 
Shah,K., Na An., Wenchun, Ma., Gulshan, A., 

Kawsar, A., Svetlana, K., Xiya, Z.,  
Xiaolin, R and Libo, X.2022. Chronic 
cement dust load induce novel damages 

in foliage and buds of  Malus domes-
tica. Scientific Reports.10:1-12. 

 
Shah, K., ul Amin, N., Ahmad, I. and Ara, G.2018. 

Impact assessment of leaf pigments in 
selected landscape plants exposed to 
roadside dust. Environ. Sci. Pollut. Res., 
25: 23055–23073. 

Smith, T. F. 1980. The effect of season and crop 
rotation on the abundance of spores of 
vesicular  arbuscular mycorrhizal 
endopheftes. Plant and Soil, 57: 475. 

 
Stern, A. C. 1976. Air pollution. Measurement, 

monitoring and surveillance of air 
pollution, 3rd ed., Academic Press, New 
York. 

 
Stratmann, V. H. and Van Haut, H. 1966. In: 

Darley EF. Studies on the effect of 
cement kiln dust on vegetation. Air 
Pollution Control Association Journal, 
165 (3): 33–39.  

 
Urmanova, M., Kuziev, A., Burkhanova, D., 

Kadirova D., Namozov N. and Shadieva 
N. 2021.  E3S Web of 
Conferences, 244, 02036.  

 

Vittek, M., Brink, A., Donnay, F., Simonetti, D. 
and Desclee, B.2014. Land Cover 
Change Monitoring Using Landsat 
MSS/TM Satellite Image Data over 
West Africa between 1975 and 

1990. Remote Sens., 6(1): 658-676. 

Vhahangweli, M; Khathutshelo, L.M. 2018. 
Environmental Contamination by Heavy 
metals. DOI: 
10.5772/intechopen.76082. 

 
Walkley, A. E. and Black, J. A. 1934. An 

examination of the Degtiga Vett. 



J. Himalayan Ecol. Sustain. Dev. Vol 17 (2022)                                                         ISSN 0973-7502 
 
 

16 
 

Method for determining soil organic 
matter and proposed modification of 
the chromic acid titration method. Soil 
Science, 37-29. 

 
Zabinski, C. A., Deluca, T. H., Cole, D. N. and 

Moynahan, O. S. 2002. Restoration of 
highly impacted subalpine campsites in 
the eagle cap wilderness, Oregon. 
Restoration Ecology, 10: 275-281. 

 


