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Abstract 

Cement dust caused serious environmental pollution problem, the pollutants of the cement 

industry produced adverse impact on air, water and land. During the last decades, the 

emission of dust from cement factories has been increased alarmingly due to the expansion 

of more cement plants to meet the requirement of cement materials for construction of 

buildings. This study was aimed at knowing the effect of cement dust pollutants on the 

morphology and yield characteristics of maize (Zea mays L.) plants grown at different 

concentrations. The plants were sprayed separately with 2g, 4g and 6g of cement dust while 

untreated plants served as the control. The study indicated that parameters reductions in 

maize correlated directly with particulate pollutant which led to lower yield at the 6g of 

cement dust. Increased concentration of cement dust pollutants caused invisible injuries like 

progressive decline in photosynthetic ability, chlorosis, necrosis and closure of leaf stomata. 

This affected the growth and productivity of the plant. It was observed that the maize plants 

at 6g had morphological reduction in growth and yield than 2g and 4g respectively. Overall 

study shows that the control plants were healthier in terms of morphological and yield 

parameters. 
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Introduction 

Pollution of cement dust have adverse 

impact on air, water and land. Cement 

industry is one of the 17 most polluting 

industries listed by the central pollution 

control board Addo et al., 2013.  During 

the last decades, the emission of dust from 

cement factories has increased remarkably 

due to expansion of more cement plants to 

meet its requirements and cement 

materials for construction of buildings 

Ediagbonyan et al., 2013. Air pollution is 

a major pollution in modern society 

Gillette (1984), all combustion releases 

gases and particles into the air. These can 

include sulphur and nitrogen oxides, 

carbon monoxide and particulate matter as 

well as smaller quantities of toxic metals, 

organic molecules and radioactive 

isotopes Gillette (1984). Changes in the 

gaseous composition of the earth’s 

atmosphere due to human activities have 

become a prime concern for today’s world 

Sarala and Saravana, 2012. Developing 
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countries have experienced a progressive 

degradation in air quality due to 

industrialization, urbanization, lack of 

awareness, number of motor vehicles and 

the use of fuels with poor environmental 

performance, badly maintained poor roads 

and ineffective regulations Prasad and 

Imondar, 1990. Leaf is the plant part 

which is most sensitive and constantly 

exposed to the atmosphere. Air pollution 

has an adverse effect on many metabolic 

processes in plants such as photosynthetic 

activities, mitochondrial respiration and 

stomata closing Raajasubramanian et al. 

(2011). Cement dust has been shown to 

affect the stomata conductance, 

photosynthesis and the root morphology 

of plants. Maize (Zea mays L.) is a cereal 

crop which belongs to the family Poacoae, 

Ikram et al., 2010. Its grain is a rich source 

of starch, vitamins, proteins, and minerals.  

The ethanol obtained from maize can be 

used as a biomass fuel Afzal et al., 2009. 

The objective of this study was to examine 

the morphological attributes of maize (Z. 

mays) exposed to cement dust pollution 

 

Methodology 

The screen house experiment was 

carried out in the school of sciences 

building of the Federal University of 

Technology, Akure (Latitude, 7° 16′N and 

Longitude, 15° 12′E) Ondo State, Nigeria. The 

seeds were obtained from the International 

Institute of Tropical Agriculture, Ibadan, 

Nigeria. The seeds were pre-planted in 

perforated small bowls. After eleven days 

of germinating, the seedlings were 

transplanted into bigger perforated bowls 

of 25 cm in diameters and 22 cm in depths 

containing loamy soil. The seedlings were 

treated with different 2, 4 and 6 grams of 

cement dust regularly on the aerial parts of 

each plant. Each treatment was replicated 

five times and the experiment was 

arranged in a randomized complete block 

design. All plants were watered daily with 

stream water. The experiment lasted for 

eight weeks. Plants were measured for 

plant height, number of leaves, leaf area, 

fresh and dry weights. The leaf area was 

measured with a leaf area meter. Root, 

shoots and leaves were separated for 

drying in an oven at 80°C for 24hrs. Roots, 

shoots and total plant weight of oven-dried 

samples were measured by electrical 

balance. Leaf chlorophyll content was 

determined by grinding the leaves per 

treatment and using 70% ethanol as a 

solvent in extracting the chlorophyll from 

the leaves. The content extracted was then 

determined using spectrophotometer and 

the main absorbance and transmittance 

was determined.  Statistical analysis 

package for the social sciences (SPSS) of 

version 20. Analysis of variance 

(ANOVA) was used and the means were 

separated using Duncan Multiple Range 

Test. 

 

Results 

Table 1: Effect of cement dust on the plant height (cm), number of leaves and leaf area (cm2) 

of Zea mays seedlings 

Treatment      0g          2g      4g        6g 

Plant height 100.96 ± 3.02  78.73 ± 4.21  57.84 ± 2.82 22.04  ± 1.60 

Number of leaves   52.00 ± 0.16   27.20 ±  0.10  15.12  ± 0.07  2.80  ±  0.02 

Leaf area 261.58 ± 7.43 184.24 ± 5.06  93. 82 ± 3.27  26.48 ± 1.27 
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Each value is the mean ± standard error of five replicates. Means followed by the same 

letters in the same row is not significantly (p >0.05) different from each other using 

Duncan Multiple Range Test. 

  

Table 2: Effect of cement dust on the fresh weight (g), dry weight (g) and yield (g) of  

                Zea mays L.  
Treatment    Control (0g)           2g                                        4g          6g 

Fresh weight (g) 94.00 ± 10.26   60.00 ± 8.54 32.14 ± 6.21  20.36 ± 4.28 

Dry weight (g) 42.84 ± 3.67   31.26 ± 2.72 10.78 ± 0.58   2.27 ± 0.14 

Yield (g)    223.20         176.10     94.50     20.40 

 

Each value is the mean ± standard error of five replicates. Means followed by the same 

letters in the same row is not significantly (p >0.05) different from each other using 

Duncan Multiple Range Test. 

 

Table 3: Effect of cement dust on the chlorophyll content of Zea mays  
Treatment       Mean transmittance (%)    Mean absorbance (nm) 

   Control (0g)                    18.5             0.73 

   2g                  30.4             0.36 

   4g                  44.2             0.46 

   6g                  56.8               0.52 

 

Discussion 

From the study, all the growth 

parameters were affected by the cement 

dust. The plant height was significantly 

affected by the concentration of the 

cement dust (Table 1). Prasad and 

Inamdar, 1990 reported the decreased in 

plant height of Delonix regia was due to 

the decrease in the phytomass and net 

primary production in response to the 

cement dust. Alddo et al., 2013 also 

reported that cement particles in the soil 

can adversely affect plant survival and 

growth. The number of leaves was 

significantly affected by the cement dust 

when compared to the control (Table 2). 

This was also supported by Tiwari et al; 

2011 that cement dust containing oxides 

of calcium, potassium and sodium is a 

common air pollutant affecting plants 

which induce premature leaf fall. Leaf 

number reduction may be due to decreased 

leaf production rate, senescence, stomatal 

damage, reduce growth and yield of plant 

Joshi et al., 2009. Naidoo and Chirkoot, 

(2004) also reported that most apparent 

effect of stress induced by dust, described 

in numerous species is leaf damage. 

Pollutants have devastating effects on 

plants when taken by direct absorption 

through leaves or by water through the 

roots. The leaf area was also significantly 

different from the control (Table 1). 

Tiwari et al. (2011) also reported that 

pollutants cause reductions in leaf area 

which result in reduced absorbed 

radiations and subsequently in reduced 

photosynthetic rate. This was also 

observed by Dineva (2004) that Brinjal 

(Solanum melongena) plants grown in 

polluted site showed reductions in leaf 

area and petiole length. 

The fresh and dry weights were also 

reduced by the effect of cement dust 

(Table 2.) Proielti and Famiani (2002) 

observed that there was a decrease in the 
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dry weight of S. melongera to cement dust 

untreated plants. Reduction in dry weight 

may be attributed to the inhibition of 

chlorophyll formation and damage of leaf 

tissue which decrease photosynthetic 

activity and poor growth apparently 

reduced the dry matter Khan et al; 1982. 

The chlorophyll content of the leaves was 

significantly affected by the cement dust 

(Table 3). The chloroplast damaged by the 

incorporation of the cement dust on leaf 

caused a reduction in chlorophyll 

concentration in the plant as reported by 

Santosh and Tripathi, 2008. Similar 

results were also observed in maize crop 

Pandey et al. (1999) and gram leaves 

Pandey and Sinba, 1989. Leaves covered 

with cement dust receive less light for 

photosynthesis and this interferes with gas 

exchange between the leaf and air. This 

causes a reduction of leaf stomatal 

conduct and also affected plant biomass 

formation and yield. The yield of maize 

was significantly reduced by the cement 

dust pollutant and this was also reported 

by Joshi et al. (2009).  

 

Conclusion 
Morphological characters of Zea mays 

L. was studied at different concentrations 

of cement dust and compared with the 

control plant. The data obtained indicated 

that plant height, number of leaves, leaf 

area, fresh and dry weight, chlorophyll 

content and yield were affected by cement 

dust pollution. The plants grown in the 

control were healthy than the treated 

plants. As the concentration of the cement 

dust increases, there was a reduction in the 

plant growth. A loss in the chlorophyll in 

the leaves of plants exposed to severe air 

pollution support the fact that the 

chloroplast is the primary site of attack by 

air pollutants and decreases pigment 

content in the cells of polluted leaves. It is 

also clear that cement dust pollution is an 

operative ecological factor causing 

deterioration in the quality of the 

environment. It could be concluded that 

the growth of the plants were found to be 

affected by cement dust which might be 

due to the presence of different toxic 

pollutants in cement dust.  
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