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Abstract

Most technogenic human activities in quest for industrialization and civilization interfere with ecological safety and biodiversity — all of which
are deleterious to the continual existence of life on Earth. This study examined the effect of cement dust from Ewekoro cement industry, Nigeria on
the photosynthetic pigments of Ocimum gratissimum, Mangifera indica, Terminalia catappa, Jatropha curcas and Carica papaya. Samples of these
endemic plant species were taken at 500 m, 1000 m, 1500 m, 2000 m and 6000 m away from the cement industry. Supernatants taken during
Laboratory analysis was used for absorbance readings, using UV-VIS spectrophotometer at 662, 645, 470, 435 and 415 nm wavelength to determine
the concentrations of chlorophyll A, chlorophyll B and carotenoids. Results show that chlorophyll A, B, total chlorophyll and carotenoids were
reduced in all the plants species exposed to cement dust compared to the control site. The rate of degradation of photosynthetic pigments was high in
all the investigated species but significantly higher in Ocimum gratissimum and Mangifera indica. All the plant species except Terminalia catappa
showed a decline in carotenoid content. Specifically, Mangifera indica had the highest reduction of chlorophyll (91.03 %), followed by Ocimum
gratissimum (77.40 %) among other plant species investigated at 500 m away from the factory site. The lowest reduction in percentage of chlorophyll
was observed in Carica papaya. This study infers that cement dust pollution could possibly cause a decline in photosynthetic pigments of leaf extracts
and hence, affects plant productivity. Future research should exhaustively examine and perhaps predict the concentration and effect of cement dust on
the environment (including both fauna and flora) in 20 years to come via appropriate toxicokinetic models and also they should consider the impact of
cement dust on nutritive value of plants. If these prospective studies are conducted, then this will help to choose and apply the organizational

measures and technical means to protect the components of nature.
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1. Problem statement and Analysis of the recent
researches and publications

Environmental sustainability could be a stark reality
provided that adequate knowledge about all
components of the ecosphere especially their possible
interactions with anthropogenic activities are consid-
ered and thoroughly managed. Though industrialization
is critical to human civilization and development but
this often comes with some inimical environmental
consequences such as ozone layer depletion [1], heavy
metal contamination [2, 3] etc. [4]. All of which are
deleterious to the continual existence of life on Earth.
In the study [5] reported that rapid industrialization and
interaction with toxic substances in the environment
are chiefly responsible for ecosystem degradation.

The rapid rise of cement industries in Nigeria is
economically remarkable but there seems to be dearth
of information regarding its impacts on the ecosystem.
Indeed the presence of cement industries contributes
significantly to poor environmental quality by
producing air pollution hazards [5]. Cement dust and
metals such as mercury, cadmium, iron, calcium and
potassium are released into the atmosphere during
cement production [6, 7]. The dust escaping from the
cement factories is often transported by wind and
deposited in areas close and far away from the factory.
These potentially impacted areas do not excise agricul-
tural lands, natural vegetation, towns and villages.
Such depositions of particulate matter and other
pollutants could interfere with normal metabolic activi-

ties of plants, causing direct injury and impairment of
growth and quality and may ultimately lead to decrease
in plant yield.

Cement dust and their constituent gases such as SO,
CO,, CO, and SiO; could adversely alter the balance of
chemicals and nutrients in drinking water resources like
wells, ponds and mine pits [8] and consequently affects
human health. Due to immobility of higher plants, they
are often the primary target among other living
component of the ecosystem of the impacts of the cement
dust and all activities of industrialization generally.
Ambient level of air pollution has been demonstrated to
affecting stomata conductance, photosynthesis and root
morphology of young beech [9].

The technogenic effect of cement dust particles on
chlorophyll accumulation in leaves has been exhaus-
tively described by several researchers while the most
common environmental stressor is dust accumulation, a
factor which provokes severe damage in the photosyn-
thetic apparatus [10]. Wind erosion suspends large
quantities of dust in the atmosphere that settle back to the
earth's surface and hence are deposited on plant leaves
when wind velocities decrease [11]. Increased concentra-
tions of the cement dust can cause progressive reduction
in the photosynthetic ability of leaves, closure of leaf
stomata and, mainly, a reduction in growth and
productivity of plants [8]. The absence of light rays
could interfere with the pigment formation process and
this would retard chlorophyll synthesis in the leaves,
leading to premature leaf yellowing and subsequent
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dropping of the stem. Chlorophyll biosynthesis is a
good indicator of plant productivity and it represents
the plants’ potential in food manufacture. The use of
plants as tools to assess the impact of pollution on the
ecosystem cannot be overemphasised. They have
played a crucial role in helping us to understand
complex biological processes (for example plant
productivity), specie richness, and communities’
resilience and to assess the quality of the environment
and how it changes over time [12].

Taken together, this study is poised to critically
examine the effect of cement dust on the photosyn-
thetic pigments of five endemic plant species —
Ocimum gratissimum (O. gratissimum), Mangifera
indica (M. indica), Terminalia catappa (T. catappa),
Jatropha curcas (J.curcas) and Carica papaya
(C. papaya) around Ewekoro cement industry.

2. Statement of the problem and its solution.
2.1. Materials and methods.
Description of study area.
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The study was carried out in Ewekoro, where the
West African Portland Cement Company (WAPCCO)
factory is located. Ewekoro is one of the villages along
Sango-Ifo-Abeokuta expressway of Ogun State of Nigeria.
Ewekoro borders Papalanto in the west, Abeokuta in the
East and numerous villages along the northern and
southern axis. The WAPCCO commenced manufacturing
in Nigeria with the commission of its first work at
Ewekoro, Southwestern part of the country in 1960 [13].

The climate is not different from that of these towns
and villages earlier mentioned and adjoining towns such
as Ifo, Sagamu and others. The area lies between
Latitudes 7° 10' N and 6°40' N and Longitudes 3° 05'E
and 3°26' E. Ewekoro local government is one of the 21
local government Areas in Ogun State. The local
government area is bounded in the North by Abeokuta
Local Government, in the East by Obafemi — Owode, in
the West by Yewa South Local Government and in the
South by Ado-Odo Ota Local Government. Ewekoro is
located on latitude 6°53' N and longitude 3° 11" N. It has a
land area of about 631.5 km?, with a population of 55,093.

Z 2 kA

k] 1

LOCATION OF CEMENT FACTORIES

Legend
*  LGAHeadquartsr ~

A Cement Factor
Road Network

[ 164 Boundary

-

y

7 7 Py

= s

Figure 1 — Location of the cement company in Ewekoro Local Government area [14]

Sample Collection. This present study considered
O. gratissimum, M. indica, T. catappa, J.curcas and
C. papaya and the choice of these five plants were
majorly based on clinical and economical importance,
dominance in the area with special regards to the
ability in growing under natural conditions. The plants
were selected at different locations around cement
factory at 500 m intervals except the control which
were selected at 5500...6000 m far away from the
factory. The comprehensive detail of the distances
between the sample locations is shown in table 1.

Table 1 — Description of the study area

Sampling Distance from Cement Category
Site Production Unit (metres)
Site 1 0-500 Cement Industry area
Site 2 1000 Cement Industry area
Site 3 1500 Cement Industry area
Site 4 2000 Cement Industry area
Site 5 5000 — 6000 Control

Sample Pre-treatment. Selected plant species were
collected randomly from the different locations covering
study area in the late rainy season. The tissue samples
larger than the tissue needed for analysis were cut from the
plant washed with water and immediately placed in
aluminum foil. The leaves were carefully removed from
the bark, using a snapper blade and washed with water to
remove the dust on the surface of the leaf samples. The
samples were then labeled, placed in a resalable plastic
bag, and kept in refrigerator. The samples were kept in a
darkened environment to prevent chlorophyll degradation.

Sample Preparation. In the laboratory experiment,
1g of each of the samples were ground into small pieces
in a mortar ground while a pinch of quartz sand and a
total of 10 ml of absolute acetone were added subse-
guently. A small amount of acetone was initially added
to begin the grinding process. The extract was poured
into a 15 ml centrifuge tube and centrifuge in the bench
top centrifuge at 5000 rpm for 5 minutes. The extract
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was poured to a 10 ml graduated cylinder using Pasteur
pipette. An aliquot of the «clear leaf extract
(supernatant) was transferred with a pipette to a 1 cm
pathlength cuvettes.

Photosynthetic  Measurements.  Photosynthetic
pigments are the substances with very different
chemical structure; they are present in the form of
porphyrin pigments (chlorophyll A, B and C),
carotenoids, anthocyanins and flavones [15-17].
Pigment content assay chlorophyll A, chlorophyll B
and carotenoid content assays were performed
according to [18]. Supernatants taken was used for
absorbance readings using UV-VIS spectrophotometer
at 662, 645, 470, 435 and 415 nm wavelength to
determine the concentrations of chlorophyll A,
chlorophyll B and carotenoids using the formula given
by [19]. The ratio of absorbance 435 nm to 415 nm is
the parameter for chlorophyll degradation in the
experiment [20]. Total chlorophyll in each of the
sample was calculated by finding the sum of
chlorophyll A and B according to [21].

Measuring chlorophyll A. Chlorophyll A is found
in all green plants. Its concentration was measured in all
the samples. The absorbance reading for chlorophyll A
was calculated with the equation below [18]:

Chl A (ug/ml) =12.25 (A553A6) - 2.55 (A545_5).

Three replicates were taken for each of the sample
site and mean average was generated.

Measuring chlorophyll B. Chlorophyll B is also
found in all green plants. Hence, its concentration was
also measured in all the samples. The absorbance
reading for chlorophyll B was calculated with the
equation below [18]:

Chi B (ug/ml) =20.31 (A545_5) —-491 (Asss,s).

Three replicates were taken for each of the sample
and average mean was generated.

Measuring Total chlorophyll. Total chlorophyll for
each of the sample was calculated using the equation
below [18]:
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Total Chl (ug/ml) = 17.76 (Assss) + 7.34 (Assss6)-

Three replicates were also taken and average mean
value was generated for all the samples.

Measuring Carotenoids. Carotenoid content was
calculated using the equation that given in [18]

Carotenoids (pg/ml) =
_ 1000 - A47¢-3.27[Chl A]-104[Chl B]
227 '

Three replicates were also taken and mean average
value was taken.

Statistical Analysis. Mean data from three replicates
were statistically analyzed using analysis of variance and
correlation via Graph pad prism 7.01. Two ways analysis
of variance (ANOVA) was used to check for significance
at 5 % level of significance in mean evaluated.

2.2. Results.

2.2.1. Changes of chlorophyll A in investigated
plants.

Table 2 shows the percentage of reduction in
chlorophyll A in all the plants investigated. In all the
plant species investigated, there was a reduction in
percentage of chlorophyll A for all the samples taken
from the polluted sites compared with the control. In all
the samples, the site closest to the factory (500 m),
showed the highest reduction of chlorophyll compared to
the sites far away from the factory (1500 m and 2000 m).
For each of the plant species investigated, there was a
decrease in percentage of reduction of chlorophyll A as
the distance increases away from the factory. For all the
plant species investigated at the same distance (500 m
away from the factory site), M. indica had the highest
reduction of chlorophyll (91.03 %), followed by
O. gratissimum (77.40 %). The lowest reduction in
percentage of chlorophyll was observed in C. papaya.
There was significance difference at 0.05 % level in
amount of chlorophyll A in plants species taken at 500 m
when compared with control in all the plants. Using
2 way ANOVA (Turkey’s multiple comparison test), there
is no significance difference in all the sampled plants.

Table 2 — Changes of chlorophyll A in selected plant species due to cement dust pollution

1000 m (% R)

1500 m (% R)

2000 m (% R)

3.047 £ 0.026 (38.70 %)

3.146 + 0.663 (36.70 %)

4.083 +0.123 (17.89 %)

0.920 + 0.006 (39.90 %)

0.986 +0.776 (35.60 %)

1.497 +0.009 (21.60 %)

4.755 + 0.889 (33.50 %)

5.017 +£0.124 (29.83 %)

6.014 +0.778 (15.88 %)

4.895 + 0.914 (37.40 %)

5.245 + 0.009 (33.00 %)

6.016 * 0.08 (23.11 %)

Plant Control 500 m (% R)
O. gratissimum | 4.973 +0.203 1.123 +£0.003 (77.40 %)
M. indica 1.530+0.344 | 0.133+0.123(91.03 %)
J. curcas 7.150+0.234 | 3.003 +0.963 (58.00 %)
C. papaya 7.824 +0.054 | 4.055+0.516 (48.20 %)
T. catappa 6.375+0.234 | 2.390 +0.784 (62.50 %)

2.617 £ 0.345 (58.95 %)

5.033 £ 0.893 (21.05 %)

5.805 + 0.893 (8.94 %)

% R = Percentage of reduction

2.2.2. Changes in chlorophyll B in the investigated
plants. Table 3 shows the changes in chlorophyll B in
all the investigated plants. In all the plant species
investigated, there was a reduction in percentage of
chlorophyll B just as it occurred for chlorophyll A for
all the samples taken from the polluted sites compared
with the control. In all the samples, the site closest to
the factory (500 m), showed the highest reduction of
chlorophyll compared to the sites far away from the
factory (1500 m and 2000 m). For each of the plant
species investigated, there was a decrease in percentage
of reduction of chlorophyll B as the distance increases

away from the factory. For all the plant species
investigated at the same distance (500 m away from the
factory site), O. gratissimum had the highest reduction of
chlorophyll  (78.04 %), followed by T. catappa
(55.38 %). The lowest reduction in percentage of
chlorophyll was observed in M. indica.

2.2.3. Changes in total chlorophyll in the
investigated plants. Table 4 shows the changes in total
chlorophyll in all the investigated plants. For all the
investigated plants, as the distance increases away from
the factory site, the percentage of reduction in total
chlorophyll decreases. At distance 500 m for all plants,
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O. gratissimum had the greatest percentage of
reduction in total chlorophyll (77.89 %) compared to
all the other investigated plants. The lowest percentage
of reduction in total chlorophyll was observed in
M. indica at distance of 500 m away from the factory
site (38.54 %).

2.2.4. Changes in carotenoids in the investigated
plants. Table 5 shows the changes in carotenoid in all
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the investigated plants. The percentage of reduction in
carotenoids for all the sites was calculated against the
control. For all plant samples, the sample taken at 500 m
had the highest percentage of reduction in carotenoids.
J. curcas had the highest percentage of reduction of
67.40% at 500 m while T.catappa had the lowest
percentage of reduction of 14.95 % at the same distance.

Table 3 — Changes of chlorophyll B in selected plant species due to cement dust pollution

Plant Control 500 m (% R) 1000 m (% R) 1500 m (% R) 2000 m (% R)

O. gratissimum | 7.047£0.023 | 1.547 +0.003 (78.04 %) | 4.817 +0.023 (31.64 %) | 4.267 +0.043 (39.45 %) | 4.287 +0.333 (39.17 %)
M. indica 6.517 +0.333 | 4.817 +0.045 (26.08 %) | 5.023 +0.993 (22.92 %) | 5.417 +0.435 (16.87 %) | 5.833 + 0.356 (10.49 %)
J.curcas 10.450 + 0.243 | 5.885 + 0.435 (43.68 %) | 6.864 £0.778 (34.34 %) | 7.115+0.044 (31.91%) | 8.295 + 0.665 (20.62 %)
C. papaya 9.278+0.045 | 6.123+0.04 (3401 %) | 7.177 £0.031(22.64 %) | 7.616+0.023 (17.91%) | 8.295 +0.098 (10.59 %)

T. catappa 7.880 £0.333 | 3.516+0.567 (55.38 %) | 5.250 + 0.345 (33.37 %) | 6.255+0.003 (20.62%) | 7.455 % 0.030 (5.39 %)

% R = Percentage of reduction

Table 4 — Changes of total chlorophyll in selected plant speci

es due to cement dust pollution

Plant Control 500 m (% R) 1000 m (% R) 1500 m (% R) 2000 m (% R)
0. gratissimum | 12.030 + 0.046 2'?763_ §9°£f3 7'?3?:_611%43 7"(‘325_ ;—'90(;2;3 8?3?; :500./?)67
woa | smssowr | Mmtm | wmuas | wmuos | e
e E e el i - 5
T T - -l Nl I~
T o | PUIsaE | s | maiow | B

% R = Percentage of reduction

Table 5 — Changes of carotenoids in selected plant species due to cement dust pollution

Plant Control 500 m (% R) 1000 m (% R) 1500 m (% R) 2000 m (% R)
0. gratissimum | 1627.000 + 1.867 63‘1?8%-’ %’)026 654(5335*%)028 130?2%?89%525 1499('70.%% ;)()"056
M.indica | 1221.000:0.033 693’(2‘3%;' 30')026 914('550.%;-',%)073 993(&?%5%)058 1169('402% %"141
o | s | Pl | mmies | miom | waom
e e B B It B
Tcatappa | 113031020033 961(.132% : 090.)029 988(.155)% : 090.)120 1027(3(13 1;A)c)>.132 1084(%% £ ()).065

% R = Percentage of reduction

2.2.5. Comparison of degree of change in
photosynthetic parameters in O. gratissimum. Figure 2
compared the effect of the cement dust on chlorophyill
A, B and total chlorophyll in O. gratissimum. For each
of the physiological parameters, as the distance from
the factory site increases, the concentration of the
parameters increases. This shows that as the distance
increases away from the factory, the impact of the
cement dust reduces. At level of significance (0.05),
there is no difference between the control and sample
taken at 2000 m for chlorophyll A, B and total
chlorophyll. There is significance difference between
the control and sample taken at 500 m for chlorophyll
A, B and total chlorophyll. There is no significance in
samples taken from 500 m compared to other distances
(1000 m, 1500 m or 2000 m).

2.2.6. Comparison of degree of change in
photosynthetic parameters in M. indica. Figure 3
depicts the effect of the cement dust on chlorophyll A,
B and total chlorophyll in M. indica. The effect is
adversely felt by chlorophyll A especially at 500 m the

area closest to the factory. Chlorophyll B seems not to be
significantly affected by the cement dust.

" Chlorophyll, pg/ml

Ocimium gratissium
10 1
5 -
0 - Distance
500m 1000 m 1500 m 2000 m control

M Chlorophyll A M Chlorophyll B M Total chlorophyll

Figure 2 — The means of chlorophyll in O. gratissimum
at different locations of the study area
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Chlorophyll, pg/ml
104

8- Mangifera indica

Distance

500m 1000m 1500m 2000 m  control
M Chlorophyll A M Chlorophyll B M Total chlorophyll

Figure 3 — The means of chlorophyll in M. indica
at different locations of the study area

2.2.7. Comparison of degree of change in
photosynthetic parameters in J. carcus. Figure 4
represents the changes in J.curcas. Sample plants
taken at 500 m are significantly different from the
control at 0.01. No significance difference in the three
parameters in all the distances was observed when
compared with one another.

Chlorophyll, pg/ml
20 -

Jatropha curcas

Distance

500m 1000m 1500 m 2000 m control
M Chlorophyll A M Chlorophyll B M Total chlorophyll

Figure 4 — The means of chlorophyll in J. curcas
at different locations of the study area

2.2.8. Comparison of degree of change in
photosynthetic parameters in C. papaya. Figure 5 is a
graph that represents the impacts of the cement on
chlorophyll A, B and total chlorophyll in C. papaya.
There are no much differences in the changes of
parameters in this sample species. The only significant
difference exists between the samples taken at 500 m
and the control.

2.2.9. Comparison of degree of change in
photosynthetic parameters in T. catappa. Figure 6
depicts the impact of the cement on chlorophyll A, B
and total chlorophyll. As the distance from the factory
increases, the concentration of these parameters
increases. However, much significance is observed in
the sample taken at 500 m and the control. There is a
significance difference of 0.01 between the control site
and the polluted site one (500 m).
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Chlorophyll, pg/ml
20 1

Carica papaya

Distance

500m 1000m 1500m 2000 m  control
M Chlorophyll A M Chlorophyll B M Total chlorophyll

Figure 5 — The means of chlorophyll in C. papaya
at different locations of the study area

Chlorophyll, pg/ml
151
Terminalia catappa

Distance

500m  1000m 1500 m 2000 m  control
M Chlorophyll A M Chlorophyll B M Total chlorophyll

Figure 6 — The means of chlorophyll in T. catappa
at different locations of the study area

2.3. Discussion.

Measurement of photosynthetic pigments is an
important parameter frequently used to evaluate the
effects of pollutants on plants because photosynthetic
pigments play critical roles in plant metabolism [22].
Several studies have reported a reduction in chlorophyll
content in plants subjected to cement dust [23, 24]. The
general result of this study supports the claims and the
findings of these previous studies that chlorophyll is
much affected by the accumulation of the cement dust in
plant tissues.

Dust accumulation altered the chlorophyll and
carotenoid contents in all plants in the polluted location
(near the factory) compared with plants far from the
factory in control site. This corroborates with the
findings wich were formulated in [25, 26]. Greater
decrease in chlorophyll A and B contents was clearly
observed in O.gratissimum and M. indica. For
chlorophyll A, It is about 77.40% and 91.3% and
78.04 % respectively. A similar pattern of decrease was
occurred in J. curcas (L) and C. papaya (L) but to lower
extent (about 58.00 % for chlorophyll A and 48.20 % for
chlorophyll B, respectively) which is shown in the table
4 and 5 and figure 1 and 2. For O. gratissimum, the plant
sample closest to the cement factory (500 m away), had a
very great percentage of reduction compared to the ones
far away from the factory as shown in table 4 and
figure 1. As the distance from the factory increases, the
level of chlorophyll A also increases. The low level of
chlorophyll A is also observed in the specie of M. indica
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closer to the cement factory as shown in figure 2.
While there is a significant difference in the content of
chlorophyll A in the samples of O. gratissimum and
M. indica closer to the factory compare to the ones far
away from the factory, there is no much significant
difference in that C. papaya, Jetropha carcus and
T. catappa using ANOVA at 0.05 level of significance.
Using ANOVA and at 0.05 level of significance, the
significant difference between the sample taken 500 m
away from the factory compared to the one taken
6000 m away from the factory for O. gratissimum and
M. indica is 75 % and 50 % respectively while there is
no significant difference in that of C. papaya, J. curcas
and T. catappa.

O. gratissimum and T.catappa had greater
percentage of reduction in chlorophyll B (78.04 % and
55.38 % respectively followed by J. curcas which had
43.68 % as shown in table 5. For C.papaya and
M. indica, the percentage of reduction in chlorophyll B
is not significant as shown in table 5. O. gratissimum
and J.curcas had greater percentage reduction in
carotenoids (60.73 % and 67.40 %) respectively as
shown in table 5.

The data gotten from this study indicates that the
exposure of plants to dust altered several physiological
and biochemical parameters. The most apparent effect
of stress induced by dust, described in numerous
species, is leaf damage [27]. In the study [28] reported
that leaf injury is due to diverse alterations at the sub
cellular level. Various studies have shown that the
main detrimental effect of dust at the sub cellular level
is photo system damage [10, 24]. Moreover, the
presented results clearly showed that dust altered
several biochemical aspects, such as photosynthetic
pigment in leaves. A significant percentage increase in
chlorophyll A/B ratio was observed only in
O. gratissimum which was mainly caused by an
increase in chlorophyll A content associated with
decrease in chlorophyll B content. On the other hand, a
marked percentage decrease in chlorophy A/B ratio
was observed in the other four studied plants. The
changes in chlorophyll A and B are possibly due to
shading and/or photo system damage due to dust
accumulation between the petioles or other effects on
stomata. Dust from a cement factory seems to cause
substantial changes to leaf physiology, possibly leading
to reduced plant productivity. This study’s results are
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consistent with [24] who earlier reported that cement
dust decreased the leaf total chlorophyll content and
chlorophyll AJchlorophyll B ratio. As a result,
photosynthetic rate and quantum yield decreased. The
decrease in the chlorophyll/carotenoid ratio for stressed
plants suggested that these relationships could be used as
an indicator of tolerance and physiological status of the
plants under these stress conditions.

Conclusion and recommendations.

This study identified cement dust produced by
cement manufacturing industry as one of the most
hazardous pollutants that may cause a decline in plant
productivity. It further suggests that increased
concentrations of cement dust could cause progressive
loss of the photosynthetic architecture and quality of
leaves and hence, may result to reduction in growth and
productivity of plants in general. The study thus showed
that plants in close proximity with the cement industry
are adversely affected by cement dust emissions. Based
on the above findings, the following recommendations
were made:

1. Future research should exhaustively examine and
perhaps predict the concentration and effect of cement
dust on the environment (including both fauna and flora)
in 20 years to come via appropriate toxicokinetic models.

2. Upon ethical approval, further research should
investigate the direct impact of the cement dust on
human health especially on the workers and residents of
this community.

3. Further work should consider the impact of cement
dust on nutritive value of plants.

If these prospective studies are conducted, then this
will help to choose and apply the organizational
measures and technical means to protect the components
of nature.
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BHUBYEHHSA BIVIMBY HEMEHTHOI'O IINJ1Y HA ®OTOCUHTETUYHI NI'MEHTU POCJIMH HA
MPUKJIAII HEMEHTHOI TPOMHUCJIOBOCTI EWEKORO, HITEPISA

BinpmmicTes BUAIB TEXHOTEHHOI HisUTBHOCTI JFOAWHU CHPSMOBAHOI HA 1HAYCTpiami3allifo MPU3BOAUTH IO 3HIKEHHS
PIBHS €KOJIOTIYHOI OE3TEeKH Ta 3MEHIIICHHS 010pi3HOMAHITTS, 110 HETaTUBHO BIUIMBAE HA Oe3MepepBHE iCHYBAHHS KUTTS
Ha 3eMJi. Y IpOMY IOCIIKCHHI BUBYABCS BIUTUB [IEMEHTHOTO MY BiJ IIeMeHTHOI mpomucioBocti Ewekoro, Hirepis,
Ha (orocuHTeTHYHI mirmenTu pocnun Ocimum gratissimum, Mangifera indica, Terminalia catappa, Jatropha curcas i
Carica papaya. 3pa3ku Uux eHIEMIYHUX BUAIB pociuH Oymu BigiOpani Ha Bincrani 500, 1000, 1500, 2000 i 6000 M Big
LIeMeHTHOI TpommcioBocTi. CymepHaTaHTH, B3sTI Mig 9ac JabOpPaTOPHOrO aHali3y, BHUKOPHUCTOBYBAJINCS JUIS
BHMIpPIOBAaHHS ONTHYHOI IIIJIBHOCTI 13 3acTocyBaHHAM criekTpodoromerpa UV-VIS npu nosxuHi xBuimi 662, 645, 470,
4351415 uM JuIa BUSHaYEHHsI KOHIEHTpanii xiaopodiny A, xiopodinxy B i kapornHOiniB. Pe3ynpratn mokasyors, Mo
KOHIIeHTpalil xyopodiny A, B, 3aragpHOro xmopodiny i KapoTHHOINIB Oyny HIDKYE y BCIX BHIIB POCIHH, SIKI 3a3HAIN
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BIUIMBY LIEMEHTHOT'O TIMJTY, HIX Y POCIIMH 3 KOHTPOJbHOI AistHKY. [IIBuaKicTs nerpanarii poTOCHHTETHYHMX MITMEHTIB
OyJ1a BECOKOIO Y BCIX JOCIiIXKEHHUX BHIB POCIHH, ajie HaiBuiorw Oymna y Ocimum gratissimum i Mangifera indica. ¥
BCIiX BHIB POCIHH, KpiM Terminalia catappa, coctepiranu 3HIKEHHS BMiCTy KapoTHHOIAIB. Cepen ycix BUIIB POCIIHH,
JociipkeHux Ha Bifcrani 500 M Bix Micus po3TalryBaHHsS BHPOOHHWIITBA, HAaWOLIbIIEe 3HIKEHHS BMICTy XJopodiry
oyio y Mangifera indica (91,03 %), notim y Otimum gratissimum (77,40 %). HaiimeH1ie 3HWKEHHS BMICTY XJI0pOdiny
crioctepiraiu y Carica papaya. 3a pe3ylbTaTaMu JOCIIKESHHS Tepea0adacThes, M0 3a0pYIHEHHS IEMESHTHAM TIHJIOM
MOX€ BHUKJIMKATH 3HKEHHS (DOTOCHHTETHYHHX MITMEHTIB €KCTPAKTIiB JIMCTS, a, OT)KE, BIUIMHYTH Ha MPOXYKTUBHICTH
pociuH. Y MalOyTHIX JOCHIKEHHSIX CJiJ PETeIbHO BUBYMTH 1, MOXIIMBO, CHPOTHO3YBaTH 13 BHKOPHUCTaHHSIM
BIJIMOBiTHUX TOKCUKOKIHCTUIHHUX MOJICIICH, BILTHB IIEMEHTHOTO Ty Ha JMOBKULI (BKItoUaroun dayHy i Guiopy) uepes
20 poKiB, a TaKO)X PO3TVISTHYTH BIUIMB LEMEHTHOTO MWy Ha TIOKUBHY IHHICTH POCIHWH. SIKIIO i TepCrIeKTHBHI
JIOCITIJDKCHHS OYIIyTh MPOBEICHI, TO II¢ TOMOMOXKE 00paTH 1 3aCTOCYBAaTH OpTaHi3aliliHi 3aX0IU Ta TEXHIYHI 3aCO0H JIIs
3aXHMCTy KOMIIOHEHTIB MPUPOIH.
Karo4ogi ciioBa: exosoriyna CTifKicTh; (JOTOCHHTETHYHI MITMEHTH; IEMEHTHA IIPOMHUCIIOBICTb.
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A. E. ®apunmap, A. JI. Orynueiie, K. O. OmosizkoBo

W3YYEHUE BJIMSHUS LEMEHTHOM TbLJIM HA ®OTOCHUHTETHYECKHUE IUTMEHTHI
PACTEHUIA HA ITIPUMEPE LIEMEHTHOM TPOMBIIIJIEHHOCTHA EWEKORO, HUTEPU S

BonbIIMHCTBO BHOB TEXHOTEHHOW JEATEIBHOCTH YeJIOBEKa HAIPaBJICHHBIX Ha WHIYCTPHAIM3AIMIO MPUBOASAT K
CHW)KEHHMIO YPOBHSI DKOJIOTHYECKOH OE30MacHOCTH W YMEHBIIEHHIO OMOpa3HOOOpa3us, YTO HEraTHBHO BIMSET Ha
HEMNpepHIBHOE CYIIECTBOBaHHE >KM3HM Ha 3emiie. B 3TOM uccleqoBaHUM M3y4ajoCh BIHSHUE LEMEHTHOW MBUIM OT
1leMeHTHO! npoMbiniieHHocTH Ewekoro, Hurepus, Ha ¢poTocHHTEeTHYECKHE MMUTMEHTHI pactenunii Ocimum gratissimum,
Mangifera indica, Terminalia catappa, Jatropha curcas u Carica papaya. OG6pasipl 3THX SHAEMHYHBIX BHJIOB
pactenuii ObutM O0TOOpaHbl Ha paccrosuum 500, 1000, 1500, 2000 1 6000 M OT IIEMEHTHOH NPOMBIIUICHHOCTH.
CymepHaTaHThl, B3IThIe BO BpeMs JJa00paTOPHOI'O aHAJIM3a, UCIIONIB30BAIKMCh I H3MEPCHHUS ONTUYCCKOM TJIOTHOCTH C
npuMeHeHueM criektpoporomerpa UV-VIS npu mmune Bomubl 662, 645, 470, 435 u 415 HM mis ompeneieHus
KOHIIEHTpalii XJopopuwuia A, xiopopumia B u kapoTuHOMIOB. Pe3ynbraThl MOKa3bIBalOT, YTO KOHLEHTPALUH
xnopopwna A, B, obmiero xmopoduiia U KapoTHHOWAOB OBUIM HIDKE Y BCEX BHJIIOB PACTCHMH, MOIBEPrILUXCS
BO3ZCHUCTBUIO IIEMEHTHOM TBUTM, YeM y pacTeHHd ¢ KOHTPOJIBHOro ydactka. CKOpocTh Jerpajgaruu
(DOTOCHHTETUYECKUX NUTMEHTOB ObLIa BBICOKOHW y BCEX MCCIIENOBAaHHBIX BHIOB PACTEHUH, HO HamOoibLIed Oblia y
Ocimum gratissimum u Mangifera indica. ¥ Bcex BumoB pacrenwuii, kpome Terminalia catappa, Habr01aMH CHIKCHIE
cojepxaHusi KaporuHounaoB. Cpean BcexX BHUIOB pAcTEHHH, HCCIENOBaHHBIX Ha paccrosHun 500 M oT Mecrta
pacronoKeHus MPOU3BOICTBA HAHOOIIbIIIee CHIKEHNE coiepkanust xiopodmuia 6eu10 y Mangifera indica (91,03 %),
satem y Otimum gratissimum (77,40 %). Haumenbliee CHIDKEHHE copepikaHus xjopodmuia Habmomanu y Carica
papaya. Ilo pe3ynpraTam HCCIEIOBaHMS MPEAIONAracTcsi, YTO 3arpsA3HEHUE LEMEHTHOM IbUIBI0 MOXET BBI3BATh
CHIDKEHHE (POTOCHHTETHYECKUX IHMIMEHTOB 3KCTPAKTOB JIMCTBEB, a, CIELOBATENbHO, MOBJIUATH HA IPOXYKTHBHOCTH
pacteHuil. B Oyaymmx uccieoBaHMAX CIEIyeT TINATEIbHO HM3YYUTh M, BO3MOXKHO, CIIPOTHO3HMPOBATH, UCIOIb3Ys
COOTBETCTBYIOIIME TOKCHUKOKMHETHYECKHE MOJEIH, BIMSIHUE IIEMEHTHOH NBUIM Ha OKPYKAIOIIyI0 cpely (BKIodas
¢bayny u ¢ropy) gepes 20 nerT, a TaKke pacCMOTPETH BIMSIHIE [IEMEHTHOHN MBUIM HAa MUTATEIbHYIO IEHHOCTh PACTEHUH.
Ecan 5T mepcrieKTHBHBIE HCCIEOBaHHMA OyOyT TIIPOBEAEHBI, TO JTO IIOMOXET BHIOpaTh M IPUMEHHTH
OpraHU3alMOHHBIE MEPHI U TEXHUUECKHUE CPECTBA ATl 3aIUThl KOMIIOHEHTOB IIPHUPO/IBI.

KnroueBsbie c10Ba: dKoIOrHyeckasl yCTOMYUBOCTE; (POTOCHHTETHYESCKIE IMTMEHTHL; IEMEHTHAs IPOMBIIUIEHHOCTb.
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