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Abstract

This study investigates the effects of crude oil contamination on the germination and emergence of Senna siamea, a
species known for its ecological and economic significance. A controlled experiment was conducted to assess seed
germination rates and seedling emergence in soils treated with varying concentrations of crude oil. Results
indicated that increasing levels of crude oil negatively impacted both germination rates and seedling emergence,
with higher concentrations leading to significant reductions in both metrics. Specifically, seed germination
decreased by 40% at the highest crude oil concentration compared to the control group. Additionally, seedling
emergence was delayed and resulted in lower survival rates in contaminated soils. The findings highlight the
detrimental effects of crude oil pollution on Senna siamea, emphasizing the need for further research on

remediation strategies to mitigate the impact of oil spills on native flora.
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INTRODUCTION

Crude oil pollution poses a significant threat to
terrestrial ecosystems, particularly in regions
where oil extraction and transportation activities
are prevalent. The release of crude oil into the
environment can lead to soil contamination,
adversely affecting plant growth and biodiversity.
As one of the first organisms to interact with
contaminated soils, plants play a crucial role in
ecosystem health and recovery. Among the various
plant species affected by crude oil, Senna siamea
has garnered attention due to its ecological and
economic importance. Known for its rapid growth,
nitrogen-fixing capabilities, and use in agroforestry
and reforestation projects, Senna siamea serves as
a potential candidate for phytoremediation,
making it essential to understand its response to oil
contamination.

The germination and emergence of seeds are
critical stages in a plant's life cycle, directly
influencing population dynamics and ecosystem
stability. Various studies have documented the
toxic effects of crude oil on seed germination and
seedling establishment across different species;
however, research specifically focusing on Senna
siamea is limited. Factors such as the presence of
hydrocarbons in crude oil can lead to reduced seed
viability, inhibited root and shoot development,
and impaired physiological functions. These effects
can cascade throughout the ecosystem, resulting in
decreased plant diversity, altered soil structure,
and compromised habitat for various organisms.

Understanding the effects of crude oil on the
germination and emergence of Senna siamea is
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vital not only for assessing the ecological risks
associated with oil spills but also for developing
effective strategies for soil remediation and
restoration. This study aims to fill the gap in
existing literature by investigating how varying
concentrations of crude oil influence the
germination rates and seedling emergence of
Senna siamea. Through controlled experiments,
this research seeks to provide insights into the
plant's tolerance to crude oil contamination and its
potential role in bioremediation efforts. The
findings will contribute to a better understanding
of the ecological impacts of crude oil pollution and
inform future restoration initiatives in affected
areas.

METHODOLOGY

This study employed a controlled experimental
design to investigate the effects of crude oil
contamination on the germination and emergence
of Senna siamea seeds. The methodology was
structured to ensure reliable data collection and
analysis, focusing on the impact of varying
concentrations of crude oil on seed viability and
growth.

Tempenods, alkaloids, phesolic
send Maovonoids, smthraguinones,
ossential oils, serpenoids

Experimental Setup

The experiment was conducted in a controlled
greenhouse environment to maintain consistent
temperature, humidity, and light conditions. Fresh
seeds of Senna siamea were sourced from a
reputable supplier and subjected to a pre-
germination  treatment, including surface
sterilization with 70% ethanol followed by rinsing
with distilled water to minimize microbial
contamination. The seeds were then tested for
viability using a standard germination test,
ensuring that only healthy seeds were used in the
experiment.

Crude Oil Preparation

Crude oil samples were obtained from a local oil
refinery, and different concentrations were
prepared to assess their impact on seed
germination and emergence. The concentrations
included control (0% crude oil), low (2% crude oil),
medium (5% crude oil), and high (10% crude oil)
levels. Each concentration was mixed with
sterilized soil to create distinct treatment groups
for the experiment.
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For each treatment group, five replicates were
established, each consisting of 10 seeds planted in
plastic pots filled with 1.5 kg of the prepared soil
mixture. The pots were arranged in a randomized
complete block design to minimize the effects of
environmental variations. The seeds were watered
with distilled water as needed to maintain
moisture levels conducive to germination.

Senna
siamea

Seedling Emergence Assessment

In addition to germination rates, seedling
emergence was assessed by measuring the height
of seedlings weekly. Height measurements were
taken from the soil surface to the tip of the highest
leaf on each seedling. Seedling survival rates were
also monitored throughout the study, with any
dead or unhealthy seedlings being recorded. At the
end of the four-week period, biomass assessments
were conducted by harvesting the seedlings, drying
them in an oven at 70°C for 48 hours, and weighing
them to determine dry biomass.

https://www.theamericanjournals.com/index.php/tajhfr

Data collection commenced after planting, with
observations recorded daily for a period of four
weeks. Germination was defined as the visible
emergence of the seedling from the soil surface.
The number of germinated seeds was documented,
and the percentage of germination was calculated
for each treatment group.

Data Analysis

The data collected on germination rates, seedling
height, survival rates, and biomass were subjected
to statistical analysis. One-way analysis of variance
(ANOVA) was performed to determine significant
differences among treatment groups, followed by
post-hoc Tukey tests to identify specific differences
between means. A significance level of p < 0.05 was
set for all statistical tests, allowing for a robust
comparison of the effects of crude oil
concentrations on Senna siamea.
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Ethical Considerations

Ethical considerations were taken into account
throughout the research process. All procedures
were conducted in accordance with institutional
guidelines for plant research. Additionally, care
was taken to ensure that the crude oil samples
were handled safely to minimize environmental
risks during the experimental setup.

RESULTS

The study investigated the effects of crude oil
contamination on the germination and emergence
of Senna siamea seeds, revealing significant
findings related to seed viability, germination
rates, seedling height, survival rates, and biomass.

Germination Rates

Germination rates varied significantly across the
treatment groups. In the control group (0% crude
oil), the germination rate reached 90%, with 9 out
of 10 seeds germinating within the observation
period. However, as the concentration of crude oil
increased, germination rates decreased markedly.
The low concentration group (2% crude oil) had a
germination rate of 75%, the medium
concentration group (5% crude oil) exhibited a
50% germination rate, and the high concentration

group (10% crude oil) showed a drastic decline,
with only 30% of seeds germinating.

Seedling Emergence and Height

Seedling emergence also exhibited a clear decline
with increasing crude oil concentrations. The
average height of seedlings in the control group
reached 15 cm by the end of the four-week period.
In comparison, seedlings in the 2% crude oil group
averaged 12 cm, while those in the 5% and 10%
crude oil groups had average heights of 8 cm and 5
cm, respectively. These results indicate that higher
concentrations of crude oil negatively affected both
the number of seedlings emerging and their growth
performance.

Survival Rates

Survival rates of the seedlings mirrored the trends
observed in germination and growth. By the end of
the experiment, 85% of seedlings in the control
group survived, while the low concentration group
had a survival rate of 60%. The medium and high
concentration groups exhibited significantly lower
survival rates of 40% and 20%, respectively,
highlighting the detrimental effects of crude oil
contamination on seedling establishment.

Biomass Assessment
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Biomass measurements revealed a similar pattern.
Seedlings from the control group had an average
dry biomass of 3.5 g, while those in the 2% crude
oil group averaged 2.5 g. The biomass in the 5%
and 10% crude oil groups significantly decreased,
averaging 1.5 g and 0.8 g, respectively. This
reduction in biomass indicates the adverse impact
of crude oil on overall plant health and vigor.

DISCUSSION

The results of this study indicate that crude oil
contamination has a substantial negative impact on
the germination and emergence of Senna siamea.
The observed decrease in germination rates with
increasing crude oil concentrations aligns with
previous research demonstrating the toxic effects
of hydrocarbons on seed viability. The reduction in
seedling height and biomass further emphasizes
the detrimental influence of crude oil on plant
growth, potentially due to phytotoxicity caused by
the hydrocarbons interfering with physiological
processes such as nutrient uptake and
photosynthesis.

The significant decline in survival rates among
seedlings exposed to higher concentrations of
crude oil underscores the potential long-term
ecological consequences of oil pollution. Reduced
seedling emergence and growth can lead to
diminished populations of Senna siamea, impacting
its role in local ecosystems as a nitrogen-fixing
species that contributes to soil fertility and habitat
stability. Furthermore, the results suggest that
Senna siamea may not be well-suited for
immediate use in phytoremediation efforts in
heavily contaminated areas without prior
remediation strategies to mitigate the effects of
crude oil.

While this study provides valuable insights, it also
highlights the need for further research to explore
the mechanisms by which crude oil affects seed
germination and seedling growth. Investigating the
chemical interactions between crude oil
compounds and plant physiological processes
could yield important information for developing
effective remediation strategies and improving the
resilience of native plant species to oil pollution.

CONCLUSION

In conclusion, the findings from this study
demonstrate that crude oil contamination
significantly impairs the germination and
emergence of Senna siamea. Higher concentrations
of crude oil led to reduced germination rates,
stunted seedling growth, lower survival rates, and
diminished biomass, emphasizing the adverse
ecological impact of oil pollution on this important
species. As Senna siamea plays a crucial role in
environmental sustainability and ecosystem
restoration, understanding its vulnerabilities to
crude oil is essential for effective management and
conservation efforts.

The results underscore the urgent need for
remediation  strategies to address oil-
contaminated soils and protect native flora. Future
research should focus on exploring potential
remediation techniques and examining the effects
of crude oil on other plant species to gain a
comprehensive understanding of the impacts of oil
pollution on terrestrial ecosystems. Ultimately,
promoting the resilience of plants like Senna
siamea in the face of environmental stressors will
be key to restoring affected habitats and ensuring
the sustainability of ecosystems.
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