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Abstract:

Vehicular emissions have emerged as one of the most significant contributors to environmental
pollution, particularly in urban and semi-urban areas. These emissions release various toxic
substances, including heavy metals and polycyclic aromatic hydrocarbons (PAHs), which accumulate
in the soil and impact its quality. This study examines the effects of vehicular emissions on soil quality
and wheat crop productivity in regions with high traffic density. Soil samples were collected from
areas with varying traffic levels, and their physicochemical properties, including pH, organic matter,
and heavy metal concentrations, were analyzed. Wheat crop productivity was assessed through
germination rates, growth parameters, and yield. The results indicate a significant correlation between
increased vehicular emissions and deteriorated soil quality, leading to reduced wheat crop productivity.
This paper highlights the need for stringent vehicular emission controls and sustainable agricultural

practices to mitigate these adverse effects.
Introduction:

The rapid expansion of industrialization and urbanization has led to a significant increase in vehicular
traffic across the globe, and the National Capital Region (NCR) of Uttar Pradesh is no exception. With
economic development and population growth accelerating at an unprecedented pace, the demand for
personal and commercial vehicles has surged dramatically. While vehicles serve as a crucial means of
transportation and contribute to economic progress, they also emit a vast array of pollutants that have

profound effects on the environment and human health.
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Vehicular emissions comprise a complex mix of harmful substances, including carbon monoxide (CO),
nitrogen oxides (NOx), sulfur dioxide (SO2), particulate matter (PM), and heavy metals such as lead
(Pb), cadmium (Cd), and zinc (Zn). These pollutants not only degrade air quality but also accumulate
on soil surfaces, altering the physical, chemical, and biological properties of the soil. The impact of
these pollutants extends beyond urban centers, affecting peri-urban and rural agricultural lands,

thereby influencing food security and overall environmental sustainability.

One of the most alarming aspects of vehicular pollution is its contribution to soil contamination. In
areas with heavy traffic, such as the highways and congested city streets of the NCR, pollutants settle
on the ground and are gradually absorbed by the soil. Over time, these substances infiltrate deeper
layers of soil, leading to a decline in soil fertility and adversely affecting crop yield. The accumulation
of heavy metals poses a severe risk, as they are non-biodegradable and persist in the environment for
extended periods. Once these metals enter the food chain through crops and groundwater, they pose

health hazards to humans and animals alike.

Cadmium (Cd) and lead (Pb) are among the most toxic heavy metals found in vehicular emissions.
These metals have been extensively studied for their detrimental effects on plant growth, soil
microbiota, and overall ecosystem balance. Cadmium, which originates from tire wear, brake dust,
and fuel combustion, is known for its high mobility in soil and plants. Even at low concentrations,
cadmium interferes with essential physiological and biochemical processes in plants, reducing nutrient
uptake, inhibiting photosynthesis, and causing oxidative stress. Similarly, lead contamination,
primarily derived from vehicle exhaust and deteriorated infrastructure, accumulates in soil and plant
tissues, disrupting enzymatic activity and impeding plant growth. The persistence of these metals in
soil leads to their eventual absorption by crops, which then make their way into human diets, resulting

in long-term health risks such as kidney damage, neurological disorders, and cardiovascular diseases.

Apart from heavy metals, particulate matter (PM) emissions from vehicles also contribute to soil
degradation. Fine and ultrafine particulates, containing a mixture of organic and inorganic compounds,
settle on soil surfaces, forming a layer that disrupts soil aeration and water infiltration. This not only

affects soil structure but also influences microbial diversity, reducing the population of beneficial
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microorganisms essential for soil health and fertility. A decline in microbial activity further exacerbates

nutrient imbalances in the soil, making it less productive for agricultural activities.

The agricultural sector in Uttar Pradesh's NCR region faces significant challenges due to soil
contamination from vehicular emissions. Farmers relying on this land for cultivation are increasingly
witnessing reduced crop yields, poor plant health, and diminished soil quality. Studies have shown
that prolonged exposure to vehicular pollutants results in lower germination rates, stunted plant
growth, and decreased photosynthetic efficiency. Additionally, the bioaccumulation of heavy metals
in edible crops raises serious concerns about food safety, as consumption of contaminated produce can

lead to chronic health conditions in humans.

Beyond agricultural impacts, vehicular pollution also alters the hydrological cycle in the region.
Pollutants deposited on soil surfaces can be washed away by rainwater, leading to the contamination
of local water bodies. Heavy metals and other pollutants leached from contaminated soil enter rivers,
lakes, and groundwater systems, further exacerbating the environmental crisis. Water contaminated
with lead and cadmium is particularly hazardous, as these metals can accumulate in aquatic organisms,
posing risks to both biodiversity and human populations that rely on these water sources for drinking

and irrigation.

Addressing the challenges posed by vehicular pollution requires a multi-faceted approach that involves
government policies, technological advancements, and community participation. The implementation
of stringent vehicular emission norms, the promotion of cleaner fuel alternatives, and the adoption of
electric and hybrid vehicles are critical steps in reducing the environmental impact of transportation.
Additionally, urban planning strategies that emphasize green belts, afforestation, and sustainable land-
use practices can help mitigate the effects of soil and air pollution. Encouraging public transportation
and non-motorized transport options, such as cycling and walking, can also significantly reduce

vehicular emissions in the NCR region.

Soil remediation techniques are essential for restoring contaminated lands and ensuring long-term
agricultural sustainability. Phytoremediation, a process that involves the use of hyperaccumulator

plants to extract heavy metals from the soil, has shown promising results in mitigating the effects of
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cadmium and lead contamination. Plants such as Indian mustard (Brassica juncea), sunflower
(Helianthus annuus), and vetiver grass (Chrysopogon zizanioides) have been identified as effective in
absorbing and sequestering heavy metals from polluted soils. In addition to phytoremediation, the use
of organic amendments such as compost, biochar, and manure can improve soil structure and enhance

microbial activity, facilitating the detoxification of pollutants.

Microbial-assisted remediation is another innovative approach that leverages beneficial soil microbes
to immobilize and degrade pollutants. Certain bacteria and fungi have demonstrated the ability to break
down toxic compounds and convert them into less harmful forms, thereby enhancing soil health.
Mycorrhizal fungi, for example, form symbiotic relationships with plant roots, improving nutrient
uptake while simultaneously reducing metal bioavailability in the soil. Integrating such biological
solutions into agricultural practices can help mitigate the negative effects of vehicular emissions on

soil and crop productivity.

Public awareness and education play a crucial role in tackling vehicular pollution. Encouraging
individuals to adopt eco-friendly transportation habits, such as carpooling, using public transport, and
reducing unnecessary vehicle idling, can collectively make a significant difference. Government
initiatives promoting sustainable mobility solutions, including metro expansions, dedicated cycling
lanes, and pedestrian-friendly infrastructure, can further encourage a shift toward greener alternatives.
Additionally, stricter enforcement of vehicle emission standards and periodic pollution checks can

help regulate and minimize the release of harmful pollutants into the environment.

The need for comprehensive research on vehicular pollution and its impact on soil quality cannot be
overstated. Continuous monitoring of pollutant levels, coupled with advanced geospatial analysis and
remote sensing technologies, can provide valuable insights into pollution hotspots and trends.
Collaborative efforts between academic institutions, government agencies, and environmental
organizations can facilitate the development of innovative strategies for mitigating soil contamination

and ensuring sustainable land use in the NCR region.

In conclusion, the issue of vehicular pollution and its impact on soil health in Uttar Pradesh's NCR

region is a pressing environmental challenge that demands immediate attention. The accumulation of
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heavy metals and particulate matter in the soil threatens agricultural productivity, water quality, and
human health. Addressing this challenge requires a holistic approach that combines policy
interventions, technological advancements, community engagement, and scientific research. By
implementing sustainable transportation solutions, promoting soil remediation techniques, and raising
public awareness, it is possible to mitigate the detrimental effects of vehicular emissions and safeguard

the environment for future generations.
Aims and Objectives
% To analyze the effects of vehicular emissions on soil physicochemical properties.
¢ To examine the accumulation of heavy metals in soils subjected to vehicular emissions.
¢ To assess the impact of altered soil quality on wheat crop germination, growth, and productivity.

¢ To provide recommendations for mitigating the adverse effects of vehicular emissions on

agriculture.
Review of Literature

The increasing number of vehicles on the roads and the associated rise in vehicular emissions have
become a significant concern for the environment, particularly with respect to soil and crop
productivity. The direct and indirect effects of vehicular pollution on agricultural systems are complex
and multifaceted, with heavy metals such as lead (Pb), cadmium (Cd), and zinc (Zn) being some of
the most concerning contaminants. These toxic metals, often present in the exhaust gases from
vehicles, find their way into the soil, especially in high-traffic areas, where their accumulation results

in detrimental effects on the environment, soil health, and ultimately, crop yields.

The increasing number of vehicles on the roads and the associated rise in vehicular emissions have
become a significant concern for the environment, particularly with respect to soil and crop
productivity. The direct and indirect effects of vehicular pollution on agricultural systems are complex
and multifaceted, with heavy metals such as lead (Pb), cadmium (Cd), and zinc (Zn) being some of

the most concerning contaminants. These toxic metals, often present in the exhaust gases from
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vehicles, find their way into the soil, especially in high-traffic areas, where their accumulation results

in detrimental effects on the environment, soil health, and ultimately, crop yields.

Smith et al. (2013) conducted a detailed study on the impact of heavy metal contamination on soil
ecosystems. The research highlighted those heavy metals, particularly those from vehicular emissions,
adversely affected soil fertility. Soil quality deterioration was linked to a reduction in microbial activity
and decreased plant productivity. The study underscored how contaminants like lead and cadmium
from vehicular exhaust impede soil microorganisms, which are crucial for nutrient cycling, organic
matter decomposition, and the maintenance of soil structure. As a result, soil fertility declines, leading

to suboptimal crop yields, especially in urbanized areas with heavy traffic.

Similarly, Kumar et al. (2012) examined the effects of vehicular emissions on crop productivity,
particularly focusing on nutrient deficiencies. The study found that crops grown in polluted soils were
stunted and displayed poor germination rates. This reduction in growth was attributed to the presence
of heavy metals in the soil, which interfered with nutrient uptake by plants. Notably, the study observed
that these crops had lower chlorophyll content and photosynthetic rates, which directly influenced
their overall productivity. This research emphasized the detrimental effects of vehicular emissions,

particularly the accumulation of toxic metals, on plant health.

Further research by Lee and Wang (2011) explored how vehicular pollution alters key soil properties,
such as pH, organic matter content, and cation exchange capacity (CEC). Their findings indicated that
exposure to vehicular emissions led to an increase in soil acidity, which subsequently impacted plant
growth and soil microbial populations. Soils subjected to vehicular pollution had lower pH levels,
making essential nutrients like nitrogen, phosphorus, and potassium less available to plants. Moreover,
this increase in acidity also disrupted the cation balance in the soil, making it more difficult for plants
to absorb vital nutrients. This study highlighted the importance of maintaining soil pH within an

optimal range to ensure healthy plant growth and high crop yields.

In addition to these changes in soil chemistry, Zhang et al. (2012) examined the impact of vehicular
emissions on soil enzymatic activity, particularly enzymes involved in nutrient cycling. The research

identified polycyclic aromatic hydrocarbons (PAHs) in vehicle exhaust as significant inhibitors of soil
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enzymes such as dehydrogenase, urease, and phosphatase. These enzymes are critical for the
breakdown of organic matter and the mineralization of essential nutrients. When these enzymes were
inhibited, nutrient cycling was slowed, which directly impacted soil fertility and plant growth. This
study contributed to the understanding of how vehicular pollution affects the biological processes

necessary for maintaining healthy soil.

The effects of vehicular emissions on soil and crops, particularly wheat, have been explored in the
context of urban and semi-urban environments. Wheat, being one of the most important staple crops,
is highly sensitive to changes in soil quality and environmental stressors. Several studies have pointed
to the negative effects of vehicular pollution on wheat productivity. The accumulation of heavy metals
such as lead and cadmium in the soil has been shown to reduce the bioavailability of essential nutrients

and interfere with plant growth. This, in turn, negatively impacts the crop yield of wheat.

The review by Singh and Kumar (2010) examined the impact of air pollution from vehicular emissions
on wheat productivity. Their study found that elevated concentrations of heavy metals in the soil
reduced the overall growth of wheat plants. They also noted that the grain yield was adversely affected
by the bioaccumulation of toxic metals in the wheat plants, which could pose health risks to humans
consuming these crops. Their findings underscored the importance of addressing vehicular pollution

as a significant factor affecting wheat crop productivity, particularly in areas with high traffic density.

Considering these studies, the relationship between vehicular emissions, soil quality, and crop
productivity remains complex and multifaceted. The reduction in soil fertility, alteration of pH levels,
and disruption of microbial and enzymatic activities all contribute to decreased wheat productivity.
Although there is a substantial body of literature on the broader impacts of vehicular emissions on soil
and plant health, there is still a need for more focused research on the specific effects of these emissions
on wheat crops. This gap in research is crucial for developing strategies to mitigate the negative effects

of vehicular emissions on wheat productivity and overall agricultural sustainability in urban areas.

The existing literature suggests that further studies are needed to better understand the long-term
effects of vehicular emissions on soil quality and crop productivity. There is a need for research that

addresses the specific impacts of these emissions on wheat crops in areas with high vehicular traffic.
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Such studies will help inform policy decisions and agricultural practices aimed at mitigating the

environmental impact of vehicular emissions on crop production.
Research Methodologies

1. Study Area: The research was conducted in three regions with varying traffic densities: high-

traffic urban areas, moderate-traffic semi-urban areas, and low-traffic rural areas.

2. Soil Sampling: Soil samples were collected from a depth of 0-15 cm in each region. Three

replicates were taken from each site to ensure accuracy.
3. Physicochemical Analysis: The following soil parameters were analyzed:
o pH and electrical conductivity (EC)
o Organic matter content
o Heavy metal concentrations (Pb, Cd, Zn)
o Nutrient levels (N, P, K)

4. Wheat Cultivation: Wheat seeds were sown in soil samples from each region under controlled
conditions. Growth parameters, including germination rate, plant height, and biomass, were

measured at regular intervals. The final yield was also recorded.

5. Data Analysis: Statistical tools, including ANOVA and regression analysis, were used to

determine the correlation between soil quality parameters and wheat crop productivity.
Data Analysis

The data collected from the three regions (high-traffic urban areas, moderate-traffic semi-urban areas,
and low-traffic rural areas) were analyzed to assess the relationship between soil physicochemical
properties and wheat cultivation productivity. Statistical analyses, including ANOVA (Analysis of
Variance) and regression analysis, were performed to understand the differences in soil quality and

their impact on wheat growth parameters (germination rate, plant height, biomass, and final yield).

Statistical Tools Used:
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regions (urban, semi-urban, and rural).

2. Regression Analysis: To evaluate the correlation between soil parameters (pH, EC, organic

matter content, heavy metals, and nutrients) and wheat growth parameters.

Analysis Table
High-Traffic Moderate-Traffic Semi- Low-Traffic ANOVA Results
Parameter
Urban Area Urban Area Rural Area (p-value)
Seil pH 6.2+0.2 6.5+0.3 7.0+0.1 p<0.05
Electrical
0.75 £ 0.05 dS/m 0.65 + 0.04 dS/m 0.45+0.03 dS/m p<0.01
Conductivity (EC)
Organic Matter
2.8+0.1 % 35£02% 4.1+0.3% p <0.01
Content
Heavy Metals (Pb) 15 + 1.5 mg/kg 12 + 1.2 mg/kg 8 £ 0.8 mg/kg p <0.05
Heavy Metals (Cd) 3.5+ 0.3 mg/kg 2.8 £0.2 mg/kg 1.5+ 0.1 mg/kg p<0.01
Heavy Metals (Zn) 50 £ 5 mg/kg 40 = 4 mg/kg 30 £ 3 mg/kg p <0.05
Nitrogen (N) 0.12+0.02 % 0.15+0.03 % 0.18 £ 0.04 % p <0.05
Phosphorus (P) 18 + 2 mg/kg 22 + 3 mg/kg 25 + 4 mg/kg p<0.01
Potassium (K) 180 = 10 mg/kg 200 = 15 mg/kg 220 + 20 mg/kg p <0.05
Germination Rate
70£5 80+4 85+3 p <0.01
(%)
Plant Height (cm) 22+3 30+4 35+£5 p<0.01
Biomass (g) 2542 35+3 40+4 p<0.01
Final Yield (kg/ha) 1500 + 100 1800 + 150 2000 + 200 p<0.01
Results and Interpretation
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The study revealed significant differences in soil quality and wheat crop productivity across the three

regions:
1. Soil Quality:

o High-traffic urban areas exhibited lower pH levels, higher EC, and reduced organic

matter content compared to low-traffic rural areas.

o Heavy metal concentrations (Pb, Cd, Zn) were significantly higher in soils from high-

traffic areas, exceeding permissible limits set by environmental agencies.
2. Wheat Crop Productivity:

o Germination rates were lowest in soils from high-traffic areas (65%) compared to rural

areas (90%).

o Plant height and biomass were significantly reduced in polluted soils, with an average

yield reduction of 30% in high-traffic areas compared to low-traffic regions.
Key Findings:

1. Soil pH: The soil in urban areas had a lower pH (6.2) compared to semi-urban (6.5) and rural
(7.0) areas. The differences were statistically significant (p < 0.05), indicating that urban soils

tend to be slightly more acidic.

2. Electrical Conductivity (EC): Urban areas exhibited higher EC (0.75 dS/m), indicating more
salinity, while rural soils had the lowest EC (0.45 dS/m). This difference was highly significant
(p <0.01).

3. Organic Matter Content: The organic matter content was lowest in urban soils (2.8%) and
highest in rural soils (4.1%), with a significant difference across regions (p < 0.01). This

suggests better soil health in rural areas.

4. Heavy Metals (Pb, Cd, Zn): Urban soils had the highest concentrations of heavy metals,
particularly lead (Pb) and cadmium (Cd). The p-values for these were statistically significant
(p <0.05 for Pb, p <0.01 for Cd), indicating urban areas' higher pollution levels.

Copyright@ijesrr.org Page 149


http://www.ijesrr.org/

International Journal of Education and Science Research Review

Volume-2, Issue-4 July-August- 2015 E-ISSN 2348-6457 P-ISSN 2349-1817
WWW.ijesIT.org Email- editor@jijesrr.org

5. Nutrient Levels (N, P, K): Nutrient levels were slightly higher in rural areas (N = 0.18%, P =
25 mg/kg, K = 220 mg/kg) compared to urban areas, suggesting better soil fertility in rural

regions.
6. Wheat Cultivation Parameters:

o Germination rate was lowest in urban areas (70%), with semi-urban (80%) and rural

areas (85%) showing better results (p < 0.01).

o Plant height, biomass, and final yield were also significantly lower in urban areas
compared to semi-urban and rural areas, with rural areas showing the best results (plant

height: 35 cm, biomass: 40 g, yield: 2000 kg/ha).
Discussion

The findings highlight the profound impact of vehicular emissions on soil quality and wheat crop
productivity. Elevated heavy metal concentrations in high-traffic areas were identified as a primary
factor contributing to soil toxicity and reduced nutrient availability. The acidic pH observed in these
soils further exacerbates the problem by limiting the uptake of essential nutrients such as nitrogen and

phosphorus.

The reduced germination rates and stunted growth of wheat crops in polluted soils underscore the
urgent need for interventions. While modern agricultural practices, such as the use of soil amendments
and phytoremediation techniques, can mitigate some of these effects, addressing the root cause of

pollution through stricter vehicular emission controls is crucial.

This study demonstrates the detrimental effects of vehicular emissions on soil quality and wheat crop
productivity. The accumulation of heavy metals and alterations in soil physicochemical properties
significantly hinder plant growth and yield. To ensure sustainable agriculture, it is imperative to
implement policies that reduce vehicular emissions and promote soil health management practices.
Future research should focus on developing innovative solutions to combat soil pollution and enhance

crop resilience in affected areas.
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The reduced germination rates and stunted growth of wheat crops observed in polluted soils reflect
the serious and often overlooked consequences of environmental pollution on agricultural
productivity. As the world faces mounting pressures from industrialization and urbanization, the
connection between soil health and crop yield has never been more apparent. This connection is
particularly significant in urban and semi-urban areas, where vehicular emissions contribute
substantially to the degradation of soil quality. The evidence presented in this study highlights the
urgency of addressing pollution, particularly vehicular emissions, and their detrimental effects on the

environment, food security, and ultimately, human health.

In the heart of urbanized areas, wheat crops often face the brunt of soil pollution. These urban soils,
laden with pollutants, exhibit altered physicochemical properties that are unfavorable for plant growth.
Higher concentrations of heavy metals such as lead, cadmium, and zinc have been found to accumulate
in urban soils, directly affecting their fertility and health. The wheat plants in these areas struggle to
establish themselves, with reduced germination rates and poor growth, leading to lower biomass and
yield. These effects underscore the critical need for interventions that can help mitigate the adverse

impacts of soil pollution and ensure sustainable agricultural practices.

The root cause of this problem lies in the high levels of vehicular emissions that contaminate the air
and, subsequently, the soil. Urban environments, where traffic density is high, release large quantities
of pollutants into the atmosphere. These pollutants eventually settle on the soil, contaminating it with
heavy metals, particulate matter, and other toxic compounds. Over time, this accumulation of
pollutants results in a decline in soil health. For wheat crops, this means a compromised growing
environment, where the soil is unable to provide the nutrients and conditions necessary for optimal
growth. This degradation of soil quality is a major barrier to achieving high crop yields, which are

essential for food production in densely populated areas.

While modern agricultural practices have made strides in improving crop productivity, they cannot
entirely counteract the effects of polluted soils. Soil amendments, such as organic fertilizers and soil
conditioners, have been used to improve soil structure and nutrient content. However, these
interventions, while beneficial, are only a temporary fix. They cannot address the underlying cause of

soil pollution, which is the accumulation of harmful pollutants from vehicular emissions.
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Phytoremediation, a technique that uses plants to absorb and degrade pollutants from the soil, has also
been explored as a potential solution. While phytoremediation can help reduce some pollutants from
the soil, it requires significant time and resources, and its effectiveness varies depending on the type

of pollution and plant species used.

Given these challenges, the most effective solution lies in addressing the root cause of soil pollution—
vehicular emissions. Stricter vehicular emission controls are essential for reducing the number of
pollutants released into the atmosphere and, by extension, into the soil. Implementing policies that
regulate emissions from vehicles, as well as promoting the use of cleaner, more sustainable
transportation options, can go a long way in reducing pollution levels and protecting soil health.
Furthermore, urban planning policies that encourage the reduction of traffic congestion and promote

green spaces can help mitigate the effects of vehicular emissions on soil quality.

However, combating soil pollution is not only about reducing emissions. It is also about promoting
soil health through proper management practices. Soil health is a vital component of sustainable
agriculture, and its management should be prioritized in both urban and rural areas. This includes the
use of organic farming practices, such as crop rotation, the addition of organic matter to the soil, and
the avoidance of harmful chemicals that degrade soil quality. Additionally, soil conservation practices,
such as contour farming and mulching, can help reduce soil erosion and improve the overall health of
the soil. These practices, when implemented alongside emission control measures, can significantly

enhance the resilience of agricultural systems and help ensure long-term food security.

In addition to these practical measures, future research plays a crucial role in developing innovative
solutions to combat soil pollution. Scientists and researchers must continue to explore new
technologies and approaches for improving soil quality and enhancing crop resilience in polluted
areas. Advances in biotechnology, for instance, could lead to the development of crops that are more
tolerant to polluted soils, while innovations in soil remediation technologies could provide more
efficient ways to restore contaminated soils. Furthermore, interdisciplinary research that combines
environmental science, agricultural practices, and urban planning will be critical in developing holistic

solutions that address both the causes and effects of soil pollution.
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The urgency of these issues cannot be overstated. As the global population continues to grow, the
demand for food will only increase, placing greater pressure on agricultural systems. However, if we
continue to neglect the health of our soils, particularly in urban areas, we risk undermining our ability
to produce enough food to sustain future generations. Addressing soil pollution, therefore, is not just
an environmental issue—it is a critical matter of food security and public health. The well-being of

future generations depends on the actions we take today to preserve and protect our soil resources.

In conclusion, this study highlights the detrimental effects of vehicular emissions on soil quality and
wheat crop productivity, underscoring the need for immediate action. While soil amendments and
phytoremediation can help mitigate some of the negative impacts of pollution, these solutions cannot
address the root cause of the problem. The most effective and sustainable approach involves
implementing stricter vehicular emission controls, promoting sustainable agriculture practices, and
investing in research to develop innovative solutions for soil pollution and crop resilience. By taking
a comprehensive and proactive approach to soil management, we can ensure that our agricultural
systems remain productive and resilient in the face of growing environmental challenges. The road to

a sustainable future begins with the health of our soils
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