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ABSTRACT

As the construction around India is increasing so is the demand for cement but in this demand of
cement the cement pollution in those area is on rise. To assess the effect of cement dust on the
plants of such an area this study was conducted. The present investigation focusses on the
morphological and biochemical parameters of Bougainvillea spectabilis willd. belonging to the
family Nyctaginaceae. In the morphological study a significant decrease in the stomatal index and
frequency was observed. Trichomes were observed more on upper epidermis than on the lower
epidermis and trichome density of the experimental leaves was higher than the control.
Biochemical study showed increase in pH, chlorophyll-a and proline of experimental leaf also a
significant increase in contents of calcium, iron and magnesium was observed. A decrease in the
amount of chlorophyll-b and total chlorophyll was observed.Soil and dust pH at experimental site
increased showing alkaline nature of the site. The results proved that cement-dust has a significant
effect on Bougainvillea spectabilis willd. both micromorphologically and biochemically. The plant
is tolerant to cement dust because despite the pollution the plant was still flowering.

KEY WORDS: Cement-dust, Bougainvillea spectabilis willd, Micromorphological,
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INTRODUCTION

Air pollutants comprises particulate matter,
automobile exhaust, and industrial emissions
causing adverse health effects in humans, disturb
plant ecosystem, growth, and impact globally by
altering the atmosphere. The pollutants get
deposited on the surface of the leaf, flower, and
stem. Bougainvillea has many hair on its leaf surface,
and it is considered as a good plant as an adaptor of
air pollution. Air pollution causes deposition of dust
on the surface of the leaf. The polluted area we have
selected is near a cement factory, so the amount of
pollution the plant is going through is very great
(Manjunath et al., 2019). Plants which grow under
stress conditions tend to produce stress proteins and
the active constituent concentration in the plant
reduces or become absent altogether. The physical

appearance of the plant also changes because of the
pollution, or it can be said that the plant adapts to
that environmental stress by altering the physical
appearance of the plant. Bougainvillea spectabilis is
commonly referred to as the “paper flower.” The
bracts of the flower are thin and papery so the
common name. B. spectabilis has pink coloured bract.
Stem is a woody perennial vine, with multiple
branching and many stems which spread up to 2-4
m. The colour of the stem is from light to dark green.
The old stem is woody and corky. Branching is close
and short resulting in a dense plant. The leaves are
simple and alternate, dark green on the upper side
and light green on the lower side. Leaves have many
hair. There are stipules present in the axil of the leaf
in the form of thorn. The flower arises in the axils of
leaf in cluster of three. The flowers are small, white,
slender with hairy tubes. The flower is surrounded

DOI No.: http://doi.org/10.53550/PR.2024.v43i01-02.019



EFFECT OF CEMENT DUST POLLUTION ON FOLIAR MICRO MORPHOLOGY AND BIO 101

by pink coloured bracts known as petaloid bract
(Anisa Ghogar et al., 2017)

MATERIALS AND METHOD

The present investigation was carried out in
Maharashtra. Experimental and control field sites
were selected at Borivali and Thane. Experimental
site was selected at Virar where there was a cement
factory and cement dust. Leaves of the plant were
collected from predetermined nodes in polythene
bags, from both the sites and studied for micro-
morphological and biochemical parameters.

The micro-morphological parameters selected for
foliar studies were stomatal frequency, trichome
density. Micro-morphology was studied by
epidermal peeling method. Biochemical parameters
selected for foliar studies were leaf pH, chlorophyll
a, chlorophyll b, total chlorophyll (Arnon’s method,
1949) and proline (Sadasivam and Manickam, 1996).
Concentration of calcium and magnesium by EDTA
Titration method and Iron content by AAS (Atomic
Absorption Spectroscopy). Soil and dust samples
were collected in polythene bags from both the field

sites and analysed for pH (Reeds and Cummings,
1945).

RESULTS AND DISCUSSION

Observations

It is seen that different ecological areas play an
important role in the morphology and biochemistry
of the plants, external environment of the plant
affects the overall makeup of the plant. Plants
possess different pollution tolerance capabilities
depending on the species and the environmental
factors affecting them (Nwadinigwe, 2014).
Bougainvillea is a very tolerant plant as it is used as
road separator plant. It was observed that the
stomatal index of experimented site has reduced as
compared to the control site, Trichome density is
found more in the experimental site as compared to
the control site indicating that the plant tolerates the
stress by producing more trichome in polluted
area.Sharma and Butler (1973) observed lower
stomatal density and high trichome density in
selected plant populations. They considered it a
modification of plant with ecological significance.

Table 1. Micromorphological Observations - Lower Epidermis of Bougainvillea spectabilis willd.

Sr. No. Parameters Control Experimental % DFC

1 Stomatal Index/ mm2 13.4152 ± 0.4307 12.1033 ± 0.3369 -9.7792
2 Trichome density/mm2 13.2 ± 2.7809 15 ± 2.6247 13.6364

Values represents Mean, % DFC = Percent difference from control,
* Significant at p<0.05 Student’s t-test.

Table 2. Biochemical Analyses Results of Bougainvillea spectabilis willd.

Parameters Control Experimental % DFC

Leaf pH 6.043 ± 0.02058* 6.61 ± 0.07379* 9.3828
Chlorophyll a (mg/g) 1.2170 ± 0.00466* 1.6454 ± 0.00028* 35.2013
Chlorophyll b (mg/g) 3.8870 ± 0.00466 1.3261 ± 0.00028 -65.8837
Total Chlorophyll (mg/g) 5.10 ± 0.014317* 2.96 ± 0.01606* -41.9608

Values represents Mean, %DFC = Percent difference from control,
*Significant at p<0.05 Student’s t-test.

Table 3. Foliar biochemical Analyses Results of Bougainvillea spectabilis willd.

Sr. Parameters Control Experimental % DFC
No.

1. Proline (µ moles/g tissue) 0.2991 ± 0.006992* 0.4348 ± 0.00527* 45.3694
2. Concentration of calcium mg/g 17.2344 ± 0.048305* 22.044 ± 0.052705* 27.9070
3. Concentration of magnesium mg/g 20.64 ± 0.05164* 32.16 ± 0.005164* 55.8140
4. Concentration of Iron mg/g 2.158 ± 0.000675* 3.630 ± 0.000789* 68.2113

Values represents Mean, %DFC = Percent difference from control,
* Significant at p<0.05 Student’s t-test.
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Verma et al. (2006) also reported a significant
decrease in stomatal frequency in Ipomoea pes-
tigridis grown under various degrees of
environmental stresses.

Chlorophyll estimation is an important tool to
evaluate the effects of air pollutants on plants as it
plays an important role in plant metabolism so that
any drop in chlorophyll content indicates direct
impact on plant growth (Patel  and Nirmal Kumar,
2018). It is observed that the control site shows more
chlorophyll content as compared to experimental
site, hence the shunted growth of the plant. The
present findings regarding reduction in pigments
were also in conformation with the report of Misra et
al. (1993) stating that cement dust decreases the
amount of photosynthetic pigments in plants. The
alkaline cement dust taken up by the plant through
soil-root pathway parhaps make the cell sap
alkaline. Increase in pH leads to pigment
degradation or may inhibit the activity of enzymes
required for the activity of pigment biosynthesis.

Proline is a stress indicator more amount of
proline indicates that the plant is under stress
conditions. Experimental site that shows presence of
slightly more amount of proline indicates that the
plant is under stress conditions. Experimental site
with % DFC of 45.37% indicates that more amount
of stress protein is present in experimental site plant.

pH is observed to be more in experimental site it
may be due to the alkalinity of the cement dust
which enters the plant through root pathway
causing the shift in pH (Adamson and et al. 1994).
The cement dust and soil at cement factory were
found to be alkaline in nature. Soil and dust at the
experimental site showed higher total soluble salt
content than control site. These cement dust and soil
particles which were absorbed by the leaf cells
brought about biochemical changes in cytoplasm
shifting the leaf pH towards the alkaline side.
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