
Eka Haryati Yuliany et al, 2023 | BIOVALENTIA: BIOLOGICAL RESEARCH JOURNAL 18 

 

BIOVALENTIA: BIOLOGICAL RESEARCH JOURNAL 
e-ISSN: 2477-1392 

Vol. 9 No. 1, May 2023  

 

Impact of Particulate matter 2.5 Concentration and Density Trichomes Leaf 

of Shade Plants on Protocol Road, Seberang Ulu II District, Palembang City 

Eka Haryati Yuliany1*, Sarno2, Laila Hanum2, Sulton Nawawi3, Erie Agusta3, Sapta Handaiyani3, 
Herlina Abay3, Ella Pranata3 

1 Department of Conservation Biology Program, Faculty of Science, Sriwijaya University. Jalan Padang Selasa 524,              
Palembang, Indonesia. 

2 Department of Biology, Faculty of Mathematics & Natural Sciences, Sriwijaya University. Jalan Raya Palembang-
Prabumulih km 32, Indralaya, Indonesia. 

3 Department of Biology Education Program, Faculty of Teacher Training and Education, Muhammadiyah University of 
Palembang. Jalan Ahmad Yani No. 13, Palembang, Indonesia 

 

*Corresponding author 

E-mail address: adinndaekka@gmail.com (Eka Haryati Yuliany).    
Peer review under responsibility of Biology Department Sriwijaya University 

 

Abstract 

An increase in the number of motorized vehicles has the potential to increase air pollution, es-pecially on protocol roads, one of 

which is Particulate matter (PM 2.5). The response of tri-chomes from shade plants to vehicle exhaust gases can be used as envi-

ronmental biomonitor-ing. The main road in Seberang Ulu II District has a fairly dense mobility in terms of the Ve-hicle Volume 

Ratio to Road Capacity (VCR). The purpose of this study was to determine the relationship between particulate dust levels and the 

density of leaf trichomes of shade plants on the protocol road, Seberang Ulu II District, Palembang City. The method in this re-

search is ex post facto with a laboratory approach. Determination of the plot of this study using purpos-ive sampling based on con-

sideration of the circumstances surrounding the study. Plots 1 and 2 are on Jalan A. Yani, Plots 3 and 4 are on DI. Panjahitan 

Street and Plot 5 as a comparison plot are on Kapten Abdullah Street. The results in this study showed that the highest trichome 

density values were found in polluted areas. 
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1. Introduction 
Environmental services are services provided by nat-

ural and artificial ecosystem functions, whose value and 

benefits can be felt directly or indirectly to help maintain 

and improve the quality of the environment and people's 

lives, and achieve sustainable ecosystem management [1]. 

The increase in the number of motorized vehicles has 

the potential to increase air pollution, especially on proto-

col roads, to reduce the increasing level of pollutants pro-

duced by motorized vehicles, it is necessary to have trees 

that function as absorbents and absorbents of pollutants 

and dust in the air produced by motorized vehicles [2]. 

Existenceshade plants can help local people to take shelter 

on the streets, and reduce the reflection of light trails from 

surrounding buildings and filter dust, air pollution emitted 

by vehicles [3].  

The presence of trichomes in road shade plants can be 

associated with pollutants resulting from vehicle emissions. 

Trichomes are found in almost all plant organs located in 

the epidermis, as long as the organ is active. Trichomes are 

mainly found on the leaves [4]. 

Study [5][6]states that leaves that have trichomes in 

polluted conditions will increase the number of trichomes 

to defend themselves, the density and number of trichomes 

due to the plant's response to vehicle exhaust gases. In ad-

dition, trichomes function to prevent water loss, and as en-

vironmental biomonitoring. 

One of the environmental pollutants is particulate mat-

ter (PM 2.5). [5] Concluded that particulate matter is one 

of the pollutants that is often used as an indicator of air 

pollution to indicate the level of danger to the environment 

and to health. Particulate matter (PM) or particulate dust 
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including air pollution emissions according to Govern-

ment Regulation of the Republic of Indonesia No. 22 by 

2021. PM2.5 comes from soil dust, vehicle emissions and 

biomass burning and industry [7]. 

Palembang city has 16 districts. One of the sub-

districts in the city of Palem-bang is Seberang Ulu II Dis-

trict. The main road in Seberang Ulu II Subdistrict has a 

fairly dense mobility. Judging from the Volume Capacity 

ratio (VCR), this area includes the highest VCR level in 

Palembang City [8]. 

Based on the background, the purpose of this study 

was to determine the relationship between particulate dust 

levels and the density of leaf trichomes of shade plants in 

Seberang Ulu II District, Palembang City. 

 

2. Materials and Methods  
 

This research was conducted from December 2021 to 

January 2022. The research design used was a quantitative 

descriptive study. To identify the density of trichomes 

based on the type of shade plants to trap the particles and 

measure the concentration particulate dust (PM2.5) in 

Seberang Ulu II District, Palembang City. The method in 

this research is ex post facto with a laboratory approach. 

The ex post facto method is a research method where the 

independent variables occur before the researcher makes 

observations on the dependent variable. Determination of 

the plot of this study using purposive sampling based on 

consideration of the circumstances surrounding the study. 

Plots 1 and 2 are on A. Yani Street, Plots 3 and 4 are on 

DI. Panjahitan Street and Plot 5 as a comparison plot are 

on Captain Abdullah Street. 

 

2.1 Trichome Data Collection Techniques 

Steps for making replication preparations using 

varnish according to [9] is as follows: 

a. Leaf samples were taken at 1 meter from the base of 

the stem. The leaf taken is the third leaf facing the 

road. 

b. The leaves of the sample were washed from the dust 

attached to them with slow running water. 

c. Leaves are dried by aerating, clear varnish is applied to 

2x5 cm2 leaf sheets and allowed to stand for 3-5 

minutes or more until completely dry. 

d. The clear tape is affixed to the leaves that have been 

smeared with nail polish carefully so that the surface of 

the leaves sticks well to the tape. 

e. The tape with the epidermis layer was carefully pulled 

and affixed to the slide that had been prepared before-

hand. 

f. Observation of the shape of the trichome using a mi-

croscope. Counting the number of trichomes using the 

optical lab. Repetition is done a maximum of 5X and a 

minimum of 1X. Wide field of view in leaf area of 5-7 

cells. The magnification of the lens used is 4x10. 

2.2 Measurement Particulate Dust Level (PM2.5) 

Measurement of air samples in this study was car-

ried out based on the Regulation of the Minister of the En-

vironment Number 12 of 2010 concerning Guidelines for 

Air Pollution Control in the Regions. The sample meas-

urement time was carried out three times, the results of 

which would be converted into 24-hour measurements. 

Measurement of particulate dust content (PM2.5) is based 

on adjustments to SNI 19-7119.3-2005 regarding the total 

suspended particle test method. 

The data obtained were analyzed by descriptive 

test, bivariate correlation test, and partially tested using 

Statistic Product and Service Solution (SPSS). 

 

3. Results and Discussion 
 

The results in this study can be seen in Figure 1. 

Based on Figure 1. Above, it can be seen that the highest 

particulate dust content (PM2.5) is in Plot 3, which is 

28.3333. Plot 3 is the intersection of 3 roads, namely Jalan 

A. Yani, KH. Azhari and DI. Panjahitan, besides that the 

activities around this road are fairly congested, close to 

schools and shopping centers. The lowest particulate dust 

content (PM2.5) is in plot 5 which is 13, 6667 as a compar-

ison plot. This road has less dense activity. Furthermore, 

the highest trichome density level was in plot 3 of 71.29 

and the lowest level of trichome density was in plot 5 of 

23.915. 

 

 
 

Figure 1. Average Particulate Dust Level (PM 2.5) 

and Trichoma Density in Seberang Ulu II Palembang 

City 

 

Results obtained 5.446> 1.6629 which means-

particulate dust content(PM2.5) had a significant ef-

fect on the density of the trichomes. Judging from the 

bivariate correlation test, the results obtained were 

0.509**> 0.1755, meaning that there was a significant 

relationship between particulate dust (PM2.5) and 

Trichoma Density in Seberang Ulu II Palembang City. 

Next, it is seen from Figure 1The highest trichome 

density values were found in polluted areas.This is in 
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line with research[10]which concluded that vehicle 

emissions affected the density and size of the tri-

chomes, where the trichome length decreased three 

times in polluted areas, while the trichome density 

increased. This is a plant response caused by pollu-

tants, plants make efforts to reduce the diffusion of 

pollutants in leaf tissue [6] [10]. 

Plant organs such as leaves adapt to a polluted 

environment, with their morphological or anatomical 

structures. Changes occur in cell thickness epidermis, 

shape, size, number and density of trichomes. This 

situation describes the stress of plants to stress. This 

makes trichomes can be used as bio-environmental 

indicators because trichomes can describe the stress 

level and tolerance of plants to stress. In line with 

research [11], the impact on green plants exposed to 

pollutants originating from motorized vehicles can be 

seen in the damage to leaf epidermal cells such as 

differences in trichome density.In this study, it was 

found that leaf density in plot 3 increased significant-

ly more than plot 5, this can be seen in Figures 2 and 

3. In Figure 2, the trichomes in Figure 2 are denser 

than plot 5. This is in accordance with the study. [6] 

Damage that is not visible or hidden will result in ab-

normal growth so that it can slow down the rate of 

photosynthesis and will further reduce the production 

of a certain plant without showing visible symptoms. 

The most common histological changes due to air 

pollution are plasmolysis, damage to cell content 

(granulation), collapsing cells, pigmentation or 

changes in cell color to darken to changes in the 

number and density of trichomes [6] [10] [11]. 

 

 
Figure 2. Density of Trichomes on Plot 3 

 

 
Figure 3. Density of Trichomes on Plot 5 

 

Further research conducted [10] explained the 

relationship between plant morphophysiological pa-

rameters, traffic intensity and vehicle pollutants caus-

ing morphological changes, young and mature leaves, 

and affecting the density of trichomes. 

The increase in the number of trichomes is an-

other adaptation of stress caused by air pollution by 

providing external defense by trapping particles that 

fall directly on the leaf surface so as not to block the 

stomatal pores and affect the gas exchange process. 

This is a plant response caused by pollutants, plants 

make efforts to reduce the diffusion of pollutants in 

leaf tissue[6] [10] [12]. 

Air pollution can generally cause damage to 

leaves, namely acute, chronic or hidden damage. In 

acute damage, initially seen there is an appearance of 

a lack of water content which will later dry up and 

turn white to ivory in most species to brown or red-

brown. A similar pattern of ugliness is due to the ab-

sorption of polluted gas in the air with relatively high 

levels, the tissue in the leaves is damaged in a short 

time[13]. 

Plants that grow in polluted environments or 

areas of high pollution will increase the number of 

trichomes to defend themselves. The high number of 

trichomes in a polluted environment is a form of plant 

response to pollutant gases. Trichomes function to 

reduce evaporation and protect leaves from external 

threats, trichomes in polluted areas will protect leaves 

by trapping particulate matter and preventing it from 

entering the stomata. The greater number of trichomes 

also serves to reduce the rate of leaf transpiration. Ex-

haust emissions from motor vehicles contribute great-

ly to air pollution. The higher the exhaust emissions, 

the worse the air quality. Poor air quality has an im-

pact on the photosynthesis process of plants [14]. 
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[15] in his research said that trichomes on 

Mimusops elengi plants grow more in polluted areas. 

Trichomes grow on the underside of the leaves near 

the stomata. The trichomes that grow near the stoma-

ta are evidence that the trichomes function to protect 

the stomata from particulate matter that will enter 

through the stomata opening. 

[16] Increasing the number of trichomes, in 

accordance with their function, namely reducing 

evaporation so that the trichomes can keep plants 

from drying out. This is in line with research [17] 

who said in his research that environmental tempera-

ture affects the density of trichomes on the leaf sur-

face. Several factors that affect the growth of tri-

chomes are light, temperature or temperature, air 

humidity, and soil conditions [18]. 

The negative effect of pollutants is on the rate 

of carbon dioxide assimilation. The biggest effect due 

to gas pollution is leaf injury (necrosis and leaf fall). 

The metabolism and absorption mechanism of gase-

ous pollutants starts from gaseous pollutants that en-

ter plants through stomata, directly damaging photo-

synthetic cells in leaves. The effect of pollutants on 

plants when exposed to exhaust emissions generally 

results in both physical and biochemical changes in 

the structure of the chloroplast stroma. Physical 

changes such as thickening of the stroma, swelling of 

the grana compartment, and rupture of the chloroplast 

structure [19]. 

Plant tissue responds to unfavorable environ-

mental conditions in two ways, namely by eliminat-

ing or avoiding stress and tolerance to stress. The 

mechanism of plant resistance to environmental 

stress conditions depends on the ability of the plant 

itself to avoid or defend itself from these unfavorable 

environmental conditions. If the plant is still able to 

adapt, then the plant is able to live, grow and develop 

in the area [20]. 

In most of the air pollution, causing damage 

and changes in plant physiology then expressed in 

growth disorders. Pollution causes changes at the bi-

ochemical level of cells followed by physiological 

changes at the individual level to the plant communi-

ty level. However, the effect of air pollution on plant 

growth not only has a destructive effect, but also pro-

vides a response to adapt, namely plants control 

themselves which is called plant tolerance to pollu-

tion [21]. 

Previous studies have explained that vehicle 

exhaust emissions are the most influential on the ana-

tomical and morphological structure damage. Acute 

damage occurs if the pollutant concentration is high in 

the ambient air for a long time, because it can cause 

several symptoms on some parts of the leaves, usually 

the leaves become dry and pale. Leaves that are in 

contact with low concentrations of pollutants for a 

long time will cause chronic damage to plants marked 

by yellowing of leaf color due to inhibition of the 

mechanism of chlorophyll formation [22]. 

In some cases, the leaves can be identified by 

the symptoms of the damage caused, such as chlorosis 

in the veins. Pollutants cause irregular black or brown 

spots on leaf veins or leaf margins. Air that has been 

polluted by pollutants is not only harmful to humans 

and animals, but also harmful to plant life. Influence 

on plants, among others, the emergence of spots on 

the surface of the leaves. At higher concentrations, 

these gases can cause necrosis or damage to leaf tissue 

[23]. 

The presence of broadleaf trees can absorb 

pollutants in the air. Every one hectare of green open 

space can produce 0.6 tons of oxygen per day. To re-

duce the concentration of PM2.5 pollutants that exist, 

it can be done by doing reforestation in the surround-

ing environment. 
 

4. Conclusion 
  

 The results of this study concluded that the highest 

trichome density values were found in areas with the high-

est particulate dust content. 
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