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Abstract

Plants are determinant of air quality and are useful in mitigating air pollution and biomonitoring of the pollution
stresses. Present study assessed the effect of stone-mining dust accumulation on foliar parameters and air
pollution tolerance index (APTI) of five plants (Annona senegalensis, Bridelia ferruginea, Ficus capensis,
Nauclea latifolia and Protea madiensis) commonly growing around an artisanal stone-mining site at Eziani
Nsukka and Botanical garden of the University of Nigeria, Nsukka, the control. Dust load was estimated
gravimetrically. The foliar analysis carried out on the epidermises was obtained by clearing method and
studied under microscope and all photomicrographs were taken with Moticam camera 2.0 attached to the
microscope. Biochemical parameters and APTI were determined following standard methods. Dust
accumulated on polluted plant leaves was high and resulted in distortion and deformation of the epidermal
and guard cells. The cells appeared stretched and broken compared to the control plants. Quantitati ve
stomatal indices such as length, width, size and density were also significantly affected by dust pollution.
Polluted plants showed increase in ascorbic acid, reduction in pH values, relative water content and total
chlorophyll content, and produced low tolerance index than the controls. Highest and lowest APTI were found
in A. senegalensis and B. ferruginea. At polluted site, A. senegalensis had APTI (17.14 * 0.24) and B.
ferruginea had (11.38 % 0.07) which differed significantly from the APTI of A. senegalensis (18.92 +0.24) and
B. ferruginea (13.49 +0.28) at the control site. A. senegalensis was the most tolerant to air pollution while
other plants were intermediate tolerant plants. The abnormalities in artisanal stone-mining plants may be due
to prolonged exposure to dust. Howewer, ability of the plants to tolerate air pollution makes them potential
good environmental cleaners and as such, are recommended as choice plants around stone-mining and dust-
polluted sites for safer environments and better health of both miners and the inhabitants.
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INTRODUCTION

Ambient air is the most expected resources for
sustaining and promoting life, good health and
ontogeny but has become highly polluted due to
emission of various substances and energy into
the air, which result in unfavorable alteration of
the natural ecosystem. Air pollutants are the
contaminants emitted directly to the atmosphere
or formed from reactions generated chemically,

mechanically, and through combustion.
Pollutants may be gases or suspended
particulates like; CO, SOx, NOx, soot, toxic
metals, coal, dust, smoke, smog, radiative
isotopes, mercury, wlatile organic compound,
which arose as an outcome of increased
population, technological revolution,

industrialization, urbanization and anthropogenic
speedy exploitation of natural resources (Agbaire
and Esiefarienrhe, 2009; Sahu et al., 2020).
Particulate matters are known primary pollutants
that directly affect plant physiology and human or
indirectly cause harm, \sible damage, and
discomfort living organisms and environment
through soil acidification (Das and Prasad, 2010;
Jahan et al., 2016; Bharti et al., 2017). Moreover,
pollutants in combination have effect in reduction
of regional ecological condition which become
huge threat to both the environment and health of
the living organisms (Krishna and Lavanya, 2014;
Kaur and Nagpal, 2017). Among the many
identified air pollutants, dust from quarry and
stone-mining sites, demographic pressure and
owerexploitation of open spaces hawe been
implicated to contain suspended particulates like;
plant pollen, hairs, fibers, burnt meteorite
particles which can affect stomatal size and
absorption ability of the foliar surfaces (Sharma
and Roy, 1999).

Quarrying is a surface excavation for stone
extraction associated with pollutions, damages to
biodiversity and habitat destruction (Ogbonnaya
and Phil-Eze, 2020). Though an economic
activity, the suspended particles from its activities
like excavations, stone loading and unloading
come with notable negative environmental and
health issues due to emitted particles (Saha and
Padhy, 2011; Ogbonna et al., 2018; Ekpa et al.,
2022). Dust is an important abiotic and stress
factor which plays vital roles in determination of
the physiological and biochemical activities in an
organism. Dust deposition on the plant surface
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such as
changes or

affects its owerall development
anatomical and morphological
reduces its productivity due to the poor
chloroplast content and stomatal blockage
(Shamaila, et al.,, 2015; Shukla et al., 2019).
Howewer, plant reactions to the impacts of dust
pollution varies depending on the leaf
morphology and sources of dust pollutions such
as soil suspension, running wehicles, unpaved
road, wolcanoes, factorial emissions as well as
stone-mining activities (Kameswaran et al., 2019;
Ogbonna et al., 2020). Plants found in and near
quarry and stone-mining sites are mostly affected
due to their direct exposure to concentrated
pollutants as the first receptors. Generally, dust
pollution has been reported to have effects on
metabolic  process in plants such as
photosynthetic activities, mitochondrial,
respiration and stomatal clogging of plants
(Ogbonna et al., 2020), whereas dust pollution
associated with stone-mining is accompanied
with morphological and biochemical changes in
plant, as shown in leaves and cuticles abrasion,
leaves necrosis, chlorosis, retarded growth,
stomatal closure, especially at long term
deposition (Mahecha et al., 2013; Kameswaran et
al., 2019). The aim of this was to assess the
impact of artisanal stone-mining on foliar
parameters and air pollution tolerance indices of
five plants commonly growing in and around a
stone-mining site at Eziani, Nsukka, Nigeria.

MATERIALS AND METHODS
Description of study area

Eziani is atown within Nsukka Local Government
Area of Enugu State, Nigeria and found between
6°49'30”N and 6°50'30”N and longitudes latitudes
7°19'30”E and 7°21’30"E (Fig 1). The area has
208 mm mean annual rainfall concentrated in
eight months of the rainy seasons from March to
October. The topography is sloppy and hilly, and
the vegetation type is within the derived savanna
belt. The soil type is fine sand mixed with builders’
choice gravels which promote the artisanal stone-
mining activities. The suspended particles
generated from surface excavations, sand and
stone sieving, loading and unloading and
vehicular road dust contributed to the stone-
mining dust pollution deposited on the leaves in
and around the study site.
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Figure 1. Map showing study area. (Source: Geographic Information System (GIS) Laboratory, Department

of Geography, University of Nigeria, Nsukka)
Collection of plant samples

Five plant species were selected based on
dominant and commonly identified plants growing
in the stone-mining site of Eziani and University
of Nigeria, Botanic Garden, the control. The
control plants were obtained 7 km away from the
study site. The plants include: Annona
senegalensis, Bridelia  ferruginea, Ficus
capensis, Nauclea latifolia and Protea madiensis.
Exposed fresh leaves at lower branches were
collected on three different visits to the study site
in the morning from 9 amto 11 am and during the
month of January, 2022, when dust pollution was
at its peak. The samples were labelled and
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analysis of dust load, leaf size, foliar epidermal
characters and biochemical parameters were
done immediately in the laboratory. Stomata
analysis was carried out in five replicates while
biochemical tests were done in triplicates.

Measurement of dust load

Dust accumulated on the leaves were measured
using the methods described by Pandit et al.,
2017. This was done by first recording the initial
weight (iw) of the leaf samples with dust on an
electronic scale, followed by brushing off the dust
accumulated on the leaf surface and reweighing
of the leaf samples without dust to get the final



weight (fw). Amount of the accumulated dust in
mg is the difference between fw and iw while dust
accumulation potential per unit area (cm?) is the
product of the measurement of the leaf area (cm?)
of the samples calculated as:

Leaf area (A) = L x W, then Dust accumulation
(mg/lcm?) = fw —iw_+ A

Where A= leaf area, L= leaf length, W= leaf width,
fw= final weight and iw= initial weight of leaf.

Leaf morphology and Foliar analysis

The clearing method of Nwafor et al. (2019) was
used for the preparation of adaxial (upper) and
abaxial (lower) leaf surfaces of the foliar
epidermis by soaking the leaf samples in
commercial  bleach “Jik” (3.5% sodium
hypochlorite) for eighteen hours. Scrapped
epidermal strips of the leaves were kept on a
clean slide, stained with safranin and cowered
with a cover slip. The slides were mounted and
viewed under a light microscope (model-
No.271961-Japan) at x400 magnifications and
photomicrographs were taken with a Moticam
Camera 2.0 image system software fitted to the
microscope. The epidermal cell types, stomata
types, sizes and density were assessed and
recorded.

Determination of biochemical parametersand
APTI

Ascorbic acid content (mg/g) - used
spectrophotometric procedure of Satpute and
Bhalerao 2017 by extracting a gram (1 g) of the
fresh leaf in 4 ml of oxalic acid-EDTA solution.
Then in a testtube, the extract (Q),
orthophosphoric acid (1 ml), 1 ml of 5%
tetraoxosulphate (M) acid, 2 ml of ammonium
molybdate and 3 ml of water were mixed and
allowed to settle for 15 minutes. The absorbance
was measured at 760 nm and the concentration
of ascorbic acid of the samples was calculated
from the standard curve.

Leaf extract pH — The measurement method of
Sahu et al. (2020) was used by homogenizing the
leaf extract electrometrically with deionized water
(10 ml) and reading for pH with digital pH meter
from the filtrate.

Relative water content (RWC) — This was
carried using the method of Singh (1977) by
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measuring the fresh weight (FW) of the samples,
submerging them in distilled water over night. It
was then dried and reweighed to take the turgid
weight (TW), then later, dried for 48 hours in hot
air oven at 70°C and reweighed again to get dry
weight (DW). RW calculation used the formula:

RWC = [(FW — DW) / (TW — DW)] x 100

Total chlorophyll (TC) - This followed the
procedure described by Arnon (1949) by
extracting 3g of fresh leaves with 10 ml of 80%
acetone for 15 minutes, decanting the liquid part,
centrifuging at 2,500 rpm for 3 mins and
measuring the absorbance
spectrophotometrically at 645nm and 663nm.
Total Chlorophyll (TC) was calculated using the
formula below:

TC = chlorophyll

a + Chlorophyll b mg/g

Where chlorophyll a = 12-7 (D643) — 2.69 (D645)
x Vml mg/g 1000w,

chlorophyll b = 22-9 (D645)
(D665) x VmI mg/g 1000w,

— 24.68

D = wawelength nm absorbance of the
extract, V = Volume of total chlorophyll
solution (ml) and W = Extracted sample
weight (9).

Air pollution tolerance indices (APTI) of the
plants were calculated from biochemical
parameters according to Jaya et al., 2017 using
the following expression:

APTI= A(T+P) +R Where: A =
Ascorbic acid content, T = Total chlorophyll

(mg/g),

10 P = Leaf extract
pH and R = Relative water content of leaf (%).

Statistical analysis

Data collected were subjected to One-way
Analysis of Variance done using statistical
package for social sciences (SPSS) wersion 2 0
to check for the significance among the five
samples and Duncan multiple.



RESULTS AND DISCUSSION

Morphological Examination, Leaf sizes and
dust accumulation of the study plants.

Results of the leaf shapes and forms in Table 1
showed entire margin except serrated margin
in F. capensis. Leaf shapes ranged from broad
elliptic in N. latifolia, elongated ovate in P.
madiensis, oblong to ovate in A. senegalensis,
obovate inB. ferruginea to ovate inF.
capensis. Differences on the leaf apex, margin
and shape obtained could be inherent growth
habit. The variations observed in our study are in
agreement  with those reported on leaf
morphology of some species of family
Euphobiaceace  and  different Ficus species
respectively (Ogbonna et al., 2018 and Adamu et
al., 2021). Liu et al., (2019) attributed differences
in leaf morphology to adaptive features and the
ability to withstand environmental factors such as
serrated leaf margins which help to reduce
transpiration rate.

Quantitative measurements showed significant
variations in the amount of dust accumulated and
leaf sizes (Table 2). At both sites, N. latifolia and
A. senegalensis had the largest leaf area while B.
ferruginea had the smallest leaf area. At the
control site, N. latifolia and A. senegalensis had
175.39 + 77.18 cm? and 140.18 * 10. 09 cm?
respectively while B. ferruginea had 91.63 + 8.54

cm2. Whereas, at the polluted site, N. latifolia and
A. senegalensis had 162.22 + 21.83 cm? and
123.74 + 11.43 cm? respectively while B.
ferruginea had 84.81 + 4.85 cm?, the smallest leaf
area. Dust accumulation potentials on the leaves
differed significantly (p < 0.05) across the plants.
At stone-mining site N. latifolia accumulated
highest amount of dust, 811.93 + 21.11mg and P.
madiensis leaves had the least, 485.24 + 19.92
mg while A. senegalensis had highest dust
accumulation, 411.10 + 58.72 mg and P.
madiensis had the least, 285.19 + 21.12 mg at
control site.

Variations on dust accumulation potentials on
leaves depend on many factors relating to the
nature of the leaf such as the height, canopy,
texture, size, roughness or smoothness of the
blade, orientation, locations, petioles length,
seasons, nearness to the source of dust, wind
direction, air current and speed. Walia et al.
(2019) attributed leaf dust accumulation capacity
to leaf nature like leaf size, texture, orientation
while Ogbonna et al. (2020) attributed dust load
potentials of plants to effects of location. Results
showed that N. latifolia leaves accumulated the
highest amount of dust while those of B.
ferruginea accumulated the least amount. This
can be corroborated with the fact that N. latifolia
has the largest leaf surface area and agreed with
previous findings reported by Ogbonna et al.
(2018).

Table 1: Leaf morphological features of the selected plants.

Parameters Annona Nauclea latifolia Bridelia Ficus capensis  Protea
senegalensis ferruginea madensis

Leaf has oblong to broad elliptic Obovate shape, Ovate to elliptic Elongated
ovate shape, shape, entire  entire margin shape, serrated ovate shape,
entire  margin  margin with short with obtuse apex margin with  entire margin
with  notched acuminate apex and rounded acuminate apex with  blurred
apex, lobed and subcordate base and cordate acumen and
base base base cordate base
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Table 2: Leaf sizes and dust load of the plants at polluted stone-mining and control site.

Plant species

A. senegalensis
B. ferruginea

F. capensis

N. latifolia

P. madiensis

Leaf area (cm?)

Dust load (mg)

Polluted

123.74 +11.43°
84.81 + 4.854
116.24 +10.83¢
162.22 +21.832
119.73 + 9.65¢

Control

140.18 + 10. 09°
91.63 + 8.54d
120.15 + 43 68¢
175.39 +77.182
124,92 + 38.12¢

Polluted

726.21 + 43.72°
693.82 + 72.444
692.23 + 40.02d
811.93 +21.112
485.24 + 19.92¢

Control

411.10 + 58.722
399.47 + 36.62°
340.14 + 21.00d
410.44 + 18.012
285.19 +21.12¢

Values expressed as mean * standard error of mean of five replicate experiments. Means with different letters as

superscripts are significantlydifferentat p < 0.05

Foliar studies

The epidermal images from photomicrographic
study are summarized in Plates 1-5 while stomata
characters of the studied plants are presented in
Table 3. The foliar studies revealed differences in
epidermal cells and stomatal types. The leaf
epidermal cells are mostly polygonal shaped on
abaxial surface inter-mixed with irregular adaxial
part. The stomata distribution in all plants showed
hypostomatic type in the lower side of the leaf
surface except amphistomatic type found in N.
latifolia where stomata appeared on lower and
upper sides of the leaf.

The stomata type in N. latifolia was paracytic (in
which the subsidiary cells were two and appeared
parallel to the long axis of the guard cell wall) with
polygonal epidermal celland unbent anticlinal cell
walls on both surfaces (Plates la-d). Also, P.
madiensis was polygonal with unbent anticlinal
cell walls on both surfaces and anomocytic
stomata (in which there were no subsidiary cells
that differed from other epidermal cells) (Plates
2a-d). Paracytic stomatal type was found in A.
senegalensis with polygonal epidermal cells,
unbent anticlinal cell wall on adaxial (upper)
surface (Plates 3a and b) and curved to waw on
abaxial (lower) surface (Plates 3c and d). In B.
ferruginea the epidermal cell types had irregular
shape with unbent to curved anticlinal cell walls
pattern on both surfaces (Plates 4a-b) and
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anisocytic stomatal type in abaxial surface. F.
capensis had polygonal shape, unbent anticlinal
cell pattern in adaxial surface and actinocytic
stomatal type mainly in abaxial surfaces (Plates
5a-d). Cell shape and cell wall pattern are two
characters that vary considerably within plants
(Aworinde et al.,, 2009). Polygonal shaped
epidermal cell was reported in A. senegalensis in
both abaxial and adaxial sides (Adeniran 2020)
and in abaxial surface of B. ferruginea
(Aworinde et al., 2009) and N. Ilatifolia
(Ogbonna et al., 2018) similar to the present
findings. Aworinde et al. (2009) also
observed isodiametric shaped epidermal cell on
the adaxial surface of B. ferruginea which differed
from this study.

Mean stomata parameters such as size of the
stomata length, width and area seemed reduced
but stomata number and density increased
significantly in polluted stone-mining plants when
compared to the controls. In both study sites, P.
madiensis was significantly the highest in all the
parameters, F. capensis produced the lowest
mean stomata number and density while B.
ferruginea had the least in the mean stomata
length, width and area. Results from the leaf
epidermal studies rewealed that dust pollution
from the study site affected the physiology of the
epidermal cells and stomata. This corroborates
with previous findings on foliar distortions of
plants collected from dust-polluted sites
(Ogbonna et al., 2018; Ogbonna et al., 2020).



Table 3: Stomata parameters of upper leaf surface of the studied plants

Parameters Stomata  number Stomata density Stomata length Stomata width (um) Stomata area (Um?)
(pfv) (mm) (um)
Polluted  Control  Polluted Control  Polluted Control  Polluted Control  Polluted  Control

A. 17.75 = 1525 + 10441 + 89.71 + 2326 + 2734 = 1225 + 1289 + 28452 + 352.88 *

senegalensis  0.48* 0.25 2.82* 1.47 1.39 0.94* 0.35 0.23N\s 16.04 15.75*

B. ferruginea 2050 + 17.00 £ 120.59 + 100.00 17.59 £+ 1982 + 11.73 = 13.11 + 230.64 + 259.79 +
0.29* 0.41 1.69* +2.40 0.52 0.18* 0.43 0.17* 7.18 2.11*

F. capensis 1425 + 11.75 + 8382 + 69.12 + 26.60 + 2799 + 17.67 + 2242 + 47101 + 627.45 +
0.48* 0.25 2.82* 1.47 0.89 0.71NS  0.39 0.59* 25.69 21.94*

N. latifolia 23.75 + 20.25 + 139.71 + 119.12 22.67 + 28.10 + 12.01 + 17.07 + 273.68 + 479.68 +
0.25* 0.48 1.47* +2.82 0.95 0.26* 0.49 0.15* 22.29 7.65*

P. madiensis 26.75 + 20.75 + 157.35 + 122.06 43.16 + 52.65 * 2399 + 30.17 + 1034.54 1587.74
0.48* 0.25 2.82* +1.47 0.71 1.90* 0.38 0.84* +7.08 + 64.60*

Values expressed as mean + standard error of mean of 5 replicate data. *Significantly higher at p <0.05; NS Not
significantlyhigheratp <0.05

b c d
Plates: 1a — d: N. latifolia
Key: Sp = stomatal pore; Gc = guard cell; Sc = subsidiary cell; Ep — epidermal cell.
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Plates 3a — d: A. senegalensis
B IS S B oy 570

Plates 4a — d: B. ferruginea
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Plates 5a — d: F. capensis
Key: Plates a — d = The leaf epidermal cells; a & b = Adaxial surfaces; ¢ & d = Abaxial surfaces; a and c =
Study areas; b and d = Controls;

Biochemical studies

Results of the biochemical properties and air
pollution tolerance index are presented on Table
4. Total chlorophyll content varied significantly
from 0.24 to 1.77 mg/g and was higher in N.
latifolia and low in F. capensis. This was
considered useful in plant photosynthetic
activities, biomass growth and productivity. Bharti
et al. (2017) described chlorophyll content as an
important index to assess impact of dust pollution
on photosynthetic rate of leaves. Decrease in
chlorophyll content is an indication of poor
photosynthetic rate, leaf injury or increased
chlorophyllase enzyme activity resulting from
high dust load on the leaves which affected
stomata opening and closing mechanism
(Leghari etal., 2014).

Mean ascorbic acid ranged from 8.62+0.48 in P.
madiensis to 15.28+0.02 in A. senegalensis at the
polluted site and 8.79+0.03 in P. madiensis to
14.974£0.01 in A. senegalensis at the control site.
It is a free radical scavenger that provides plants
protection to cope with stress conditions resulting
from photo oxidation process of SO2 (Shrestha et
al., 2021). High ascorbic acid in polluted leaves
indicate tolerant ability towards air pollution stress
and a good defense signal in plants (Pandey et
al., 2015) whereas its low content signifies
sensitive towards pollutants and a mark for
physiological alteration before appearance of
physical injury symptoms (Tripathi et al., 2009).
Moreower, Ascorbic acid is a recognized index in
photosynthetic carbon fixation in plants
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(Nwadinigwe, 2014), useful in activating many
physiological conditions like cell wall synthesis
and formed a multiplication factor in APTI
derivation formula. Our finding suggests that A.
senegalensis, F. capensis and N. latifolia in this
order can be considered as dust pollutant tolerant
species, and this is in agreement with the findings
of Swami and Chauhan (2015) who reported that
plants with increased ascorbic acid content in
polluted environments are regarded as pollution
tolerant species.

Relative water content had significantly varied
from 52.56+0.19 in B. ferruginea to 75.57+4.22
in A. senegalensis at the polluted site and
58.29+0.04 in B. ferruginea to 77.33+1.32 in P.
madiensis at the control site. This is a useful
determinant of transpiration rate in plant leaves
under stress conditions and it affects early aging,
mineral and water loss in plant leaves (Tsega and
Prasad, 2014; Ogunkunle et al., 2015). It offers
physiological balance during high water vapour
and prolonged water loss conditions in plants,
(Joshi and Swami, 2007). Presently, except
in F.capensis, relative water content is reduced
significantly in all other plants compared to
control plants. This observed reduction agrees
with an earlier report which showed that a
decrease in the relative water content of plants is
an indication of the effect of pollution stress on
transpiration rate in leaves (Swami et al., 2004).
Also, in plants, increase and decrease in the
levels of different parameters serve as an
adaptation information of the plant to
environmental conditions (Karmakar et al., 2016).



The pH ranged from 5.25+0.10 in F. capensis to
7.30+0.10 in N. latifolia. Plant pH influences
stomatal sensitivity because presence of acidic
pollutants reduces pH more in the sensitive plants
(Chouhan et al., 2012). Thus, leaf pH provides
information on pollution conditions of plants as a
sensitivity indicator of air pollution. Our result
showed that pH values are close to pH 7. Neutral
or high pH signify more pollution-tolerance
whereas low pH shows more susceptibility to
pollution (Joshi et al., 2016). This implies that
polluted stone-mining plants are tolerant species,
as their values are closer to pH 7.

Also, APTI ranged from 11.38 0.07 in B.
ferruginea to 17.14 + 0.24 in A. senegalensis at
the polluted site and 13.49+0.28 in B. ferruginea
to 18.92 £ 0.24 in A. senegalensis as well. The
significant highest and lowest APTI in both
polluted and control sites were recorded in A
senegalensis and B. ferruginea respectively. The

+

tolerance index in both sites was obsered to be
in increasing order of. A. senegalensis > F.
capensis > N. latifolia > P. madiensis > B.
ferruginea. Also, by using the three categories of
APTIl values: sensitive (APTI values < 11),
intermediate (12 to 16 APTI values range) and
tolerant (values = 17) species (Padmavathi etal.,
2013; Bharti et al., 2017), present results showed
that polluted plants were intermediate tolerant
plants with A. senegalensis (17.14+0.24) being
the most tolerant to air pollution, followed by F.
capensis (14.76+0.12). APTI of 17.14 suggests
that A. senegalensis should be grown close to
any dust polluted areas. Comparatively, polluted
plants produced low tolerance index than the
controls because they may have been subjected
to prolonged dust particles. Therefore, plants with
high APTI value serve as pollutant absorbers
which mitigate pollution while those with lower
values serve as bio-monitors.

Table 4: The biochemical parameters and APTI of polluted stone-mining and control plants.

TCH AA pH RWC  APTI TCH AA pH RWC APTI
Plant mg/g  (mg/g) (%) mg/g mg/g (%)
species
Polluted Control
A. 0.37+ 15.28 5.90+ 75.57 17.14 0.65+ 1497+ 6.85+ 76.92+ 18.92+
senegalensis 0.05 +#0.02 0.1 +4.22 +0.24 0.19* 0.01NS 0.05* 0.04* 0.24*
B. ferruginea  0.56 941 + 5.95 5256 11.38 1.26 + 9.51 6.80 58.29+ 13.49
+ 0.06 + +0.19 +0.07 0.03NS +0.02 +0.30 0.04* +0.28*
0.01 0.05 NS *
F. capensis 0.24+ 1452 525+ 67.86 14.76 152+ 11.42+ 7.25+ 63.28+ 16.34%
0.04  £0.05* 0.1 +0.04* +0.12 0.03* 0.01 0.05* 0.16 0.09*
N. latifolia 1.39+ 1240 5.70+ 58.38 14.63 1.77+ 10.16x 7.30+ 75.73+ 16.79+
0.23  #0.04* 0.00 +0.02 +0.17 0.19* 0.02 0.10* 0.01* 0.35*
P. madiensis 1.25+ 8.62+ 5.40+ 73.17 13.05 1.68+ 8.79+0. 7.00+ 77.33+ 15.34+
0.01 0.48 0.00 +0.28 +0.14 0.19* 03NS 0.20* 1.32* 0.04*

Values expressed as mean + standard error of mean of 5 replicate data.

NS Not significantly higher at p <0.05

CONCLUSION

This study evaluated foliar parameters and
biochemical properties of five plants growing in
and around stone-mining site in order to assess
the impact of dust on them and their tolerance to
the pollution. Dust load observed on the leaves
gawe rise to significant distortion and deformation
in the epidermal and guard cells compared to the
control leaves. Significant reductions in some
Bio-Research Vol.20 No.3 pp.1740-1752 (2022)
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*Significantly higher at p <0.05;

stomata parameters are indication of alteration
due to dust. Foliar studies showed that stomata
parameters of F. capensis and B. ferruginea were
the most reduced and destroyed. Differences
were also observed inthe APTI from biochemical
properties assessment. Plants had intermediate
tolerance to dust pollution with A.
senegalensis (17.14+0.24) being the most
tolerant to air pollution. APTI values from polluted
plants were lower than the control plants. With



APTlI mean of 17.14 together with less foliar
changes and destruction when compared with the

control suggests that Annona senegalensis can
thrive in dust polluted areas.
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