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 This study investigated the impact of cement-dust and organic spray pollution on phyllosphere microflora of maize and  the 

fertility status of agricultural soils to ascertain their health and suitability for maize cropping. Relevant soil nutrients and 

enzyme activities were determined from 12 control soil, 12 NPK-treated polluted soil and 12 un-amended polluted soil samples, 

using standard soil analytical and biochemical procedures. Soil microbial biomass-carbon was quantified by 

chloroform-fumigation-extraction (CFE) method. Cultivable aerobic bacterial count was determined on Tryptic Soy Agar (TSA) 

while cultivable fungal quantitation was performed on Czapek-Dox agar. Corn (Zea mays) yield served to evaluate pollutant 

effect on tested parameters. Principal component analysis (PCA) extracted two components, PC1 and PC2, from nine studied 

dependent variables (DVs) which explained 68.33% variability about the data. Number and membership of extracted components 

were confirmed by two clusters obtained by agglomerative hierarchical cluster analysis (AHCA). Multivariate analysis of 

covariance revealed significant effect of soil type on the combined DVs when the effect of the covariate (planting period) was 

controlled. One-way analysis of covariance (one-way ANOVA) revealed non-significant effect of planting period but a 

significant main effect of soil type on corn yield when controlling for the effect of the covariate. Relative to control soil, per cent 

loss in corn yield was 55.69% in cement dust-polluted soil but reduced to 36.07% in polluted soils treated with NPK. The research 

findings have shown that cement dust pollution and organic spray significantly reduced corn yield and the stress may persist in 

agricultural soils amended with fertilizer. 
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1. INTRODUCTION 

 Maize (/meɪz/ MAYZ; Zea mays subsp. mays, from 

Spanish: maíz after Taino: mahiz), also known as corn 

(North American and Australian English), is a cereal 

grain first domesticated by indigenous peoples in 

southern Mexico about 10,000 years ago.[1][2] The leafy 

stalk of the plant produces pollen inflorescences (or 

"tassels") and separate ovuliferous inflorescences called 

ears that when fertilized yield kernels or seeds, which are 

fruits.[3][4]. Maize has become a staple food in many 

parts of the world, with the total production of maize 

surpassing that of wheat or rice. In addition to being 

consumed directly by humans (often in the form of 

masa), maize is also used for corn ethanol, animal feed 

and other maize products, such as corn starch and corn 

syrup.[5] The six major types of maize are dent corn, flint 

corn, pod corn, popcorn, flour corn, and sweet corn.[6] 

Sugar-rich varieties called sweet corn are usually grown 

for human consumption as kernels, while field corn 

varieties are used for animal feed, various corn-based 
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human food uses (including grinding into cornmeal or 

masa, pressing into corn oil, and fermentation and 

distillation into alcoholic beverages like bourbon 

whiskey), and as chemical feedstocks. Maize is also used 

in making ethanol and other biofuels. Maize is widely 

cultivated throughout the world, and a greater weight of 

maize is produced each year than any other grain.[7] In 

2014, total world production was 1.04 billion tonnes. 

Maize is the most widely grown grain crop throughout 

the Americas, with 361 million metric tons grown in the 

United States alone in 2014.[8] Genetically modified 

maize made up 85% of the maize planted in the United 

States in 2009.[9] Subsidies in the United States help to 

account for its high level of cultivation of maize and its 

position as the largest producer in the world.[10] 

 
Illustration showing male and female maize flowers 

 

2. METHODOLOGY 

 The maize 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 and orgaic spray 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. 

 

3. DISCUSSION 

 From the study, all the growth parameters were 

affected by the cement dust and organic spray. The plant 

height was significantly affected by the concentration of 

the cement dust  and organic spray. It was reported the 

decreased in plant height of Zea mays was due to the 

decrease in the phytomass and net primary production in 

response to the cement dust and organic chemical spray. 

[3] 

 
Cement dust and organic spray ruining pigments in 

maize 

 

 It was 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 

and organic spray when compared to the control . This 

was also supported that cement dust and organic sprays 

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 .Most 

apparent effect of stress induced by dust and organic 
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spray, described in maize  is leaf damage. Pollutants have 

devastating effects on plants when taken by direct 

absorption through leaves or by water through the 

roots.[5,6] 

Novel damages in buds of maize by cement and foliar 

spray 

 

The leaf area was also significantly different from the 

control . The pollutants cause reductions in leaf area 

which result in reduced absorbed radiations and 

subsequently in reduced photosynthetic rate. The fresh 

and dry weights were also reduced by the effect of 

cement dust and organic spray.[7] 

   
Maize wilting and yellowing due to cement dust and 

organic spray 

 

 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 ,The 

chlorophyll content of the leaves was significantly 

affected by the cement dust and spray [12].  The 

chloroplast damaged by the incorporation of the cement 

dust on leaf caused a reduction in chlorophyll 

concentration in the plant as done by organic spray also. 

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 organic spray particles block 

stomatal pores. The yield of maize was significantly 

reduced .[8] 

 

4. RESULTS AND CONCLUSION 

 Morphological characters of Zea mays L. was studied at 

different concentrations of cement dust and organic 

spray 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. [11] 

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 as well as 

organic spray is an operative ecological factor causing 

deterioration in the quality of the environment.[9] 

 
Maize crop damage by cement dust and organic spray 

 

It could be concluded that the growth of the plants were 

found to be affected by cement dust and organic spray 

which might be due to the presence of different toxic 

pollutants in cement dust and spray[10] 
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