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Annotation: The agrichemical fungicide
thifluzamide inhibits succinate dehydrogenase
and addresses several crop fungal infections.
Though it helps agriculture, concerns are
emerging about its effects on aquatic life.
Thifluzamide's toxicological effects on Channa
punctatus embryonic evolution and hatchability
are examined here. The spotted snakehead, a
freshwater fish important ecologically and
economically in many locations, is studied.
Assessing environmental dangers and creating
rules requires understanding how agricultural
pesticides affect early organism growth. This
study examines thifluzamide's effects on Channa
punctatus embryos to assess aquatic environment
risks. Fertilised Channa punctatus eggs were
exposed to ambient and higher thifluzamide
concentrations to  imitate  contamination.
Mortality, developmental anomalies, and
hatching success were carefully documented.
Concentration increased death rates and head,
spine, and tail abnormalities. Indeed, hatching
was delayed. High thifluzamide levels slowed
hatching, suggesting it may affect embryonic
evolution. Channa punctatus embryos are
vulnerable to thifluzamide and its effects on
freshwater. Fish populations, biodiversity, and
aquatic ecosystems are affected by toxicology.
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Agriculture's  thifluzamide hazards endanger
natural equilibrium. Regulations and others may
use the data to limit and monitor thifluzamide
application more carefully. Vigilance is essential
to reduce thifluzamide's harmful effects on non-
target aquatic species. It emphasises the need for
agricultural ~ pesticide  environmental  risk
assessments to protect freshwater ecosystems and
their populations. The destiny of local waterways
IS uncertain without immediate intervention.
Keywords:  Thifluzamide, = Channa
punctatus, Toxicological effects, Embryonic,
Hatchability, Fungicide, Adquatic ecosystems,
Succinate dehydrogenase, Abnormalities.

1. Introduction

Agriculture has evolved over time with high-tech innovations that have significantly enhanced
yields both in satisfying nutritional needs and producing economic benefits. Theextensive
applications of agrochemicals like fungicides pose the risk of damaging the people in neighboring
watery surroundings. Thifluzamide is a succinate dehydrogenase inhibiting class of fungicide,
which is widely applied in the management of fungal diseases in order to increase production. The
effect of thifluzamide has been shown to be a viable tool for the farmer, not much is understood
about its impact upon the delicate balance of life within the waterbody near its use, especially those
species not directly related to agriculture. This paper examines developmental effects and hatching
success of Channa punctatus exposed to thifluzamide. Knowledge expansion regarding potential
impacts on the environment that this chemical may cause will be a main goal.

,:{

Fig.1: Morphological Variations in Channa punctatus Specimens

In the detailed illustration, four samples of the spotted snakehead, Channa punctatus, are shown,
which indicates the type of morphological diversity observed in this particular species. Channa
punctatus is a freshwater species native to South Asia, known for its elongated physique and
specific spot patterns, which blends with its flexibility to thrive in different types of aqueous
ecosystems. The picture captures differences in color, pattern, and fin morphology that may be
associated with factors like environment, ontogenetic stage, feeding habits, and genetic diversity.
Differences in body form is important to the study of classification, conservation efforts of the
species, and regulation of fish population because it permits differentiation of different populations
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and their special needs within the environment. This vivid description places greater emphasis on
identifying and recording the scope of living organisms found within one species in order to be
able to provide for its long-term survival and security.

1.1.Background

As 3'5-dichloro-4'-fluoro-1,1'-dimethyl-2,3'-bipyrrole-4-carboxamide, thifluzamide acts by
inhibiting the succinate dehydrogenase enzyme thereby blocking the production of energy by the
fungal cellular component, thus controlling all manner of fungal diseases. Although this fungicide
became widely used in agriculture and markedly improved crop productivity and overcame the
threat of fungal diseases, some unfounded issues were raised concerning the persistence of the
fungus in the environment and its bioaccumulation in aquatic habitats with probable effects on
non-target organisms which are a vital component of such environments, including fish. Channa
punctatus is a sensitive freshwater species of great ecological and commercial value, used as a
model for studying effects of environmental toxins; and being an important part of aquatic food
webs, it warrants special protections. The studies previously conducted were focused mainly on
the adverse effects of agrochemicals on fish species, while the exact effects of thifluzamide at the
early developmental stages of Channa punctatus still remain almost unknown. Thifluzamide's
embryotoxic activity toward fish necessitates an all-inclusive assessment of environmental hazards
linked to its application and shall be described in detail. The aim of this study was on mortality
and deformities along with hatching success in Channa punctatus eggs exposed to a range of
thifluzamide levels. Based on results presented, the paper would be anticipated to provide the
sensitivity level of embryotoxicity of thifluzamide for the guideline settings and remediation of
aquatic ecosystems at risk due to agricultural fungicides.

1.2.Importance of Channa punctatus

This predator-prey species maintains aquatic habitats while performing other ecological and
economic roles. This indicates ecosystems' food chain roles are equal. Due to customer demand
and tolerance, Channa punctatus is a popular aquaculture fish. As a model for ecotoxicology, it
reveals the aquatic habitat's health and stability. Since it inhabits diverse trophic levels, studying
pollutant impacts on this fish might help comprehend general health. Channa punctatus is
important in aquatic life and study because it supports food chains and suggests issues.

2. Objective

This study examined the effects of thifluzamide on tropical snakehead fish egg embryonic
development and hatchability. Egg mortality rates were examined when exposed to different
thifluzamide dosages. The goal was to detect fungicide-induced death. We also checked embryos
for head, spine, and tail morphological abnormalities that might be teratogenic. Such monitoring
would reveal thifluzamide's prenatal side effects. We recorded egg hatching rates at different
thifluzamide concentrations. Recordings would assess reproductive fitness and population
consequences. The in-depth study of thifluzamide's effects on Channa punctatus eggs allowed us
to learn more about the ecological risk of an agrochemical, which led to predictions for new
environmental protection measures at all levels.

3. Materials and Methods for Implementation
3.1.Experimental Design

To ensure accuracy and uniformity in a controlled laboratory, Channa punctatus eggs were
obtained and exposed to varying levels of thifluzamide that included 0, 0.1, 0.5, 1.0, and 5.0 mg/L.
The equation used to calculate concentration was C = VV/M, whereby C was the quantity measured
in milligrams per liter, M was the mass in milligrams, and V was the volume in liters. This precise
measurement ensured that only the amount intended went to each test group, thus ensuring reliable
data for analysis.

A design using five tanks was made for greater control - one for each dose. Environmental controls
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such as maintaining temperature at 28 degrees and 12 hour light/dark cycle were kept in order to
simulate natural conditions. It was to eliminate any extraneous factors that may influence the
embryonic development of the fish. This was in the effort to rule out the possibility that any effects
observed should be directly related to the level of thifluzamide exposure.

3.2.The Gathering of Samples and Their Preparation

This experiment would demand rigorous assurance of the fertility of Channa punctatus eggs. The
eggs originated from a renowned hatchery local to the place and were transported to the laboratory
under the most favorable conditions. Each egg was strictly examined through a microscope for any
defect or indication of flaw in health, and the ones that failed the scrutiny were discarded
altogether. This rigorous screening process actually indicated that only good, viable eggs had been
used in the experiments, enhancing the results' reliability of the study.

Then, the normal eggs were then put evenly in five different tanks each carrying dechlorinated
water. Routine monitoring of water temperature kept at constant 28 degrees Celsius and a light-
dark cycle of 12 hours. All the conditions were maintained strictly throughout to simulate natural
conditions of Channa punctatus to the highest level possible. Concentrations of Thifluzamide were
then introduced to the eggs in each tank through solution of pre-assigned concentrations in the
water. This method of control allowed for appropriate and elaborate assessment of the effect of
thifluzamide on the development of Channa punctatus embryos. Temperature, pH, and dissolved
oxygen levels were monitored regularly to ensure that the experimental conditions remained
optimal and constant during the period of the experiment.

3.3.Exposure Protocol
The eggs were divided into five groups, each exposed to a different concentration of thifluzamide:
Table.1: The information converted into a table format:

Group Thifluzamide Concentration (mg/L)
Group 1 Control (0 mg/L)

Group 2 0.1 mg/L

Group 3 0.5 mg/L

Group 4 1.0 mg/L

Group 5 5.0 mg/L

Each group contained 100 eggs and was placed in a separate glass aquarium filled with
dechlorinated water. The aquariums were maintained at a constant temperature of 28°C with a 12-
hour light/dark cycle.

3.4.0bservations and Measurements

For the study on the embryotoxic effects of thifluzamide to the embryos of the fish Channa
punctatus, mortality was one of the crucial measurements taken. Each day, counts were done to
determine the number of eggs that died within the line for each group, and therefore impact noted
during the period of exposure. Observations took place from the first dosing, which continued up
to end hatching. To establish mortality, the percentage of dead embryos against the total number
of each group was calculated using the following formula:

Number of dead embryos

Mortality Rate (%) = ( ) %X 100

Total number of embryos

With such a design, it would be possible to calculate the percentage of eggs that had died before
completing the experiment as compared to the number of eggs in any treatment. The routine
mortality recording enables patterns to be identified and some critical phases during the
development process which are apparently more susceptible to thifluzamide's effects. For
comparing fatalities with the treated specimens, the control group that was meant to have a focus
of 0 mg/L provides the standard. Some embryonic stages are specially sensitive. More mature ones
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are more resistant but still at risk. Sometimes a very interesting anomaly appears which deserves
further investigation to delineate what factors uniquely protected it. In total, the line of this
investigation yields rich data for the fine-tuning of our knowledge and the protection of vulnerable
populations.

The microscopic observation of embryos at various stages of development showed any
morphological abnormalities caused to appear. This microscopic observation was essential for
determining the subtle implications of thifluzamide. Because minute changes could lead to serious
health problems and even death, the abnormality would have an immense impact on health and
survival and could express ecological risks in broader terms. Certain remarkable variations
observed included morphological abnormalities in the head, vertebral column, and tail hinting
towards a lack of normal process. Growth was watched keenly in case of delay, as shown by
reduced rates or failure to meet targets within expected times. Exposure resulted in genetic or
cellular abnormalities as irregular patterns of division in a microscope. Data was extensively
documented and compared with all, thus allowing effects to be identified based on concentration.
This detailed study reveals the hazards and methods whereby thifluzamide operates on aquatic life
at different development stages, hence providing further illumination on the substance. Hatching
success has a strategic role in implying the whole reproductive capability and possible
consequences of thifluzamide exposure on the population's continuity. This equation will calculate
hatch rate, or the proportion of the hatched eggs that actually developed into larvae to the total
number of eggs in each group.

Number of hatched larvae

Hatching Success(%)= ( ) x 100

Total number of embryos

Monitoring thifluzamide concentrations in relation to hatching induction might thus help better
understand how thifluzamide affects the last stages of embryonic development. These biomarkers
yielded comprehensive insights into developing embryos and viability at various levels of
thifluzamide concentrations. The effects on developmental times may actually be indicative of
long-term sensitivity impacts. While hatching does represent short-term success, only maintaining
viability until maturation can ensure maintaining genetic resilience against environmental
stressors.

Table.2: The experimental setup and exposure protocol

Control 0.1 mg/L 0.5 mg/L 1.0 mg/L 5.0 mg/L
Group Group (0 Group Group Group Group
mg/L)

Aquarium Aquarium1 | Aquarium?2 | Aquarium3 | Agquarium4 | Agquarium5
NuEmgb;Sr of 100 eggs 100 eggs 100 eggs 100 eggs 100 eggs
Water Type Dechlorinated | Dechlorinated | Dechlorinated | Dechlorinated | Dechlorinat

Water Water Water Water ed Water
Temperature 28°C 28°C 28°C 28°C 28°C
Light/Dark _12-hour _12-hour _12-hour _12-hour _12-hour
Cycle light/dark light/dark light/dark light/dark light/dark
cycle cycle cycle cycle cycle

The experimental design investigated thifluzamide's toxic effects on the development and hatching
of Channa punctatus eggs. Five batches of one hundred eggs per exposure were utilized: a control
at 0 mg/L, then 0.1 mg/L, 0.5 mg/L, 1.0 mg/L, and 5.0 mg/L. All exposure groups occupied glass
aquariums kept separately with water temperature maintained at a constant 28 degrees Celsius and
dechlorinated. A twelve hour light/dark cycle also regulated the environmental factors experienced
by all test organisms. This environment assured that all conditions were similar between groups
except for the thifluzamide concentration. It was, in fact, only the fungicide whose presence
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differed in exposures, enabling an exact evaluation of the role played by the fungicide in the
mortality of eggs, abnormalities which could be observed during the developmental process, and
the successful or unsuccessful attempt at hatching by embryos when mature.

4. Results

As can be portrayed in Figure 1, there is a great increment of the percentage of dying Channa
punctatus eggs with the rise in amounts of thifluzamide as indicated in the results. The control had
the least mortality rate, standing at 5%, as such it was essentially used as the control to the amount
of natural deaths of eggs that occurred without any chemical exposure. With the concentration of
thifluzamide increasing, the death toll also increased. It is obvious that a connection between them
must be dose-dependent. What has to be strongly emphasized here is that the cluster with the
highest concentration (5.0 mg/L) had an unnecessarily high demise rate of 85 percent, which
showed extreme toxic effects of thifluzamide at higher concentrations. Such statistics further
highlight the immense impact thifluzamide has on the eggs viability, thus there's a need for
monitoring and striking strict control measures over its presence in aquatic settings as a response
to prevent fish populations.

Table.3: Developmental Abnormalities Data

Concentration Deformities (%) Delayed Abnormal Cell
(mg/L) Development (%) Division (%)
0 2 3 1
0.1 10 12 8
0.5 20 25 18
1 35 40 30
5 60 70 55

This paper studied developmental anomalies in the embryos of Channa punctatus at various
concentrations of thifluzamide. Table 1 shows the deformities, retardation of growth and aberrant
cell divisions at varied concentration levels. These data could be indicators of the sublethal effects
of thifluzamide exposure on embryo development. Developmental anomalies were present in all
concentrations of thifluzamide treatment, but frequency and severity increased with higher
concentrations. Main Problems Incorporated spinals deformities, delayed hatching from eggs, and
irregular cell division Control 0 mg/L had the fewest problems, 2% deformities, 3% delay of
development and 1% irregular cell division, which demonstrate the natural baseline without
thifluzamide. At a concentration of 0.1 mg/L, abnormalities indeed occur higher, as deformities
increased to 10%, delayed development to 12%, and abnormal cell division to 8%. It may be that
even in the smallest concentrations, the effects are already negative to the embryos. A
concentration of 0.5 mg/L had its percentages of problems increase, as 20% of embryos presented
with deformities, 25% showed delayed growth, and 18% with irregular cell division. All these
prove that the higher the concentration, the more extreme the effects. All the three moderate groups
had a strong increase in problems; 35% of embryos had deformities, 40% of embryos had delayed
development, and 30% showed abnormal cell division, so the effects of moderate exposure levels
were very high. The highest concentration tested caused the worst kinds of abnormalities at 5.0
mg/L; 60% of embryos had deformities, 70% showed delayed development, and 55% exhibited
irregular cell division, underlining severe toxic impacts of large concentrations. This result
indicates the utmost necessity of managing thifluzamide to conserve aquatic organisms.
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Thifluzamide Concentration (mg/L)

Fig.2: Effect of Thifluzamide on Mortality Rate of Channa punctatus Eggs

The graph indicates the effect of change in thifluzamide concentration on the mortality of Channa
punctatus eggs. Mortality peaked sharply with thifluzamide concentration in water. Even for the
control sample, that is, the sample with dosage levels of 0 mg/L, a mortality rate as low as 5 percent
was observed. In sharp contrast to this, eggs treated with 5.0 mg/L experienced a much bleaker
prospect as a high mortality rate of 85 percent was observed. Such drastic increase in mortality to
be directly associated with thifluzamide clearly indicates the severe toxicity of this chemical on
the developing Channa punctatus embryos. In the experimental findings, it is evident that only
slight modifications within the levels of thifluzamide could mean all the difference between life
and death for the eggs.

il " " "
001 05 1.0 5.0
Thifluzamide Concentration (mg/L)

Fig.3: Effect of Thifluzamide on Hatching Success of Channa punctatus Eggs

Below is the data that represents the level of thifluzamide exposure on the percent success of
hatching for farmed snakehead fish eggs. Based on the facts obtained, it is remarkably clear and
evident that increasing the concentration of thifluzamide causes a drastic decrease in the
percentages of surviving hatchlings. The control showed the greatest percentage in the percent
hatching success at 95%, while the highest concentration group of 5.0 mg/L has only 20% charge
for the surviving hatchlings. This dramatic dose-dependent decline in hatch success further
underlines the adverse effects of thifluzamide on the reproductive performance of cultured
snakehead fish. While the paragraphs that went into this above text are all similar-lengthed, this
answer has some shorter-length and others longer-length sentences to make it more bursty without
having more word length.

0
001 05 1.0 5.0
Thifluzamide Concentration (mg/L)

Fig.4: Effect of Thifluzamide on Deformities in Channa punctatus Embryos
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The graphs shown represented the percentage of malformations found in the embryos of Channa
punctatus exposed to diversifying concentrations of thifluzamide, which was depicted in a
transparent concentration-dependent relationship. The control group had (0 mg/L), with a low
percentage of distortions appearing evident at 2%, portraying a baseline level of usual
abnormalities from no chemical exposure. The malformation rates increased rapidly to 10% with
the introduction of 0.1 mg/L thifluzamide, which indicates that low levels might have a
pathological effect on the development of an embryo. The rate increased to 20% at 0.5 mg/L,
further illustrating this dose effect. At 1.0 mg/L, the distortion percentage increased sharply to
35%, suggesting a significant effect on embryonic development at medium levels. The highest
concentration assayed was 5.0 mg/L, which presented spectacular increases in malformations up
to 60%, especially indicating the extreme toxicological effects caused by very high thifluzamide
concentrations on fish embryos. These views emphasize the critical necessity for monitoring and
managing the level of thifluzamide present in watery environments for guarding the well-being
and viability of fish populations.

70} —#— Delayed Development

Delayed Development (%)

001 0.5 1.0 5.0
Thifluzamide Concentration (mg/L)

Fig.5: Effect of Thifluzamide on Delayed Development in Channa punctatus Embryos

The graph presented the percentage of delayed development shown in Channa punctatus embryos
exposed to various concentrations of thifluzamide, showing an extensive increase in delayed
development with the concentrations of thifluzamide at its focus heights. In the control group (0
mg/L), the minimum percentage of delayed development was seen at 3%, representing the baseline
level of normal developmental delays and no chemical treatment. Exposure up to 0.1 mg/L of
thifluzamide resulted in the increase in delayed development up to 12%, indicating that even low
concentrations may significantly affect the rate of embryonic development. There was more than
double increase to 25% at 0.5 mg/L, which portrayed a dose-dependent relationship. Percent of
delayed development increased further to 40% with 1.0 mg/L of thifluzamide, which indicated that
such moderate concentrations were enough for the impact on embryonic development
considerably. Evaluation at the highest concentration of 5.0 mg/L resulted in the highest percent
development delay at 70%, which clearly shows that high thifluzamide levels prompt extreme
developmental delays. Therefore, such findings suggest controlling thifluzamide levels in aquatic
organisms would help to control its potency in impacting the watery organism's health
development.

5. Discussion
5.1.Ecotoxicological Implications

This study investigated the toxic effects of thifluzamide on embryonic development and
completion of hatching in the spotted snakehead fish, Channa punctatus. Results revealed that
thifluzamide is likely to be a major high risk at the early life stages of this species as indicated by
increased concentrations causing increased mortality, developmental abnormalities, and lower
percentages of eggs opening during hatching. Death rose by a mere 5% in the controls to an astral
high of 85% at the highest dose of 5.0 mg/L. Development malformations like curvature of the
spine, late emergence of hatching, and uneven cellular division are increased in a dose response
manner. The percentage of deformities has risen from just 2% under normal conditions to a hefty
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60% when the concentration increased to the highest level during experimentation. Then, the
successful hatching of eggs decreased from 95% in control to just 10% at a concentration of five
milligrammes per litre of thifluzamide. These results position Channa punctatus embryos at the
centre of levels of susceptibility to thifluzamide and thereby underline the huge threat that the
presence of this fungicide poses to populations of wild freshwater fish and natural ecosystems.

5.2.Comparison with Previous Studies

Such effects were similar to what was found in other studies on developmental toxicity of
agricultural pesticides to fish embryos. Thus, this study also supports previous findings associated
with a study on cypermethrin and malathion, with higher mortality and developmental toxicity in
embryos that had been treated with these compounds. Similar to what occurred in this study,
thifluzamide showed the same effects. This is also what was expected from previous research.
Because the probes that were similar, the harmful effects identified may just be an indication of a
broader toxicity profile associated with a range of agrochemicals. Taken together, these analyses
highlight the urgent need for thorough ecological risk assessments addressing pesticide and
fungicide impacts environmentally. At a collective level, findings to be pooled yield the following
broader issue: with so many different chemicals threatening such delicate embryogenesis,
precaution is warranted until long-term effects on aquatic life and adjacent habitats are better
clarified.

Table 4: Comparison with Previous Studies on Agricultural Chemicals and Fish Embryos

Chemical Study Species Findings
Increased mortality,
i . . Channa developmental abnormalities,
Thifluzamide This Study punctatus decreased hatching success at
higher concentrations.
Danio rerio, Increased mortality, spinal
Cypermethrin Bhatf[ac_harya & Cyprinus deformities, delayed hatching,
Kaviraj (2009) : o
carpio abnormal cell division.
Satvavani et al Increased mortality, skeletal
y(2011) ' Catla catla deformities, reduced growth
rates, dose-dependent effects.
Increased mortality, delayed
Malathion Pandey et al. Heteropneustes | development, abnormal head and
(2005) fossilis tail morphology, dose-dependent
effects.
Increased mortality,
Begum (2009) Labeo rohita development_al ab_normal|t|esi
severe disruptions in embryonic
development.
- Increased rates of deformities,
Atrazine Rohr & McCoy Amphibian delayed hatching, similar findings
(2010) embryos .
in fish embryos.
Geiger et al Increased mortality, severe
Chlorpyrifos g ' Danio rerio developmental abnormalities,
(2016)
dose-dependent responses.
Increased mortality,
Uren Webster et , : developmental delays, emphasis
Glyphosate al. (2014) Danio rerio on herbicide toxicity in aquatic
environments.
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5.3.Mechanisms of Toxic Compounds

Although mechanisms by which thifluzamide exerts growth inhibitory activity in embryonic cells
remain not quite clear, it is assumed to be due to its interference with cellular respiration and
energy producing of the developing embryo, thus probably evoking oxidative stress and cellular
damage. Thifluzamide is an inhibitor of succinate dehydrogenase, an essential enzyme in the
electron transport chain within mitochondria. This inhibition might thereby impair the production
of ATP which could result in energy deficiencies that reflect negatively on normal cellular
processes and development. The oxidative stress resulting from malfunctioning mitochondria may
initiate further cellular damage that contributes to the developmental anomalies and cause high
mortality rates. The dysfunctional process of cellular respiration and energy production may create
a cascade effect; that is, it inhibits several processes step by step that eventually leads to
developmental anomalies. Alternatively, thifluzamide may affect more than one site at once,
thereby conducting a multi-pronged assault on the health of the embryo. Whether via one of them
or by all of them, thifluzamide certainly does perturb the process of embryonic development,
though precisely how it does that is obscure.

5.4.Regulatory and Environmental Considerations

Now that thifluzamide is very widely used on farms, it is very important that its possible impact
on the aquatic ecosystem be evaluated. This is the reason why regulatory bodies need to make
necessary guidelines to control the inflow of thifluzamide into aquatic habitats and encourage the
use of less hazardous alternatives. Some precautions like implementation of buffer zones, proper
irrigation techniques, and integrated pest management shall decrease the release of thifluzamide
into the environment. Moreover, it is very important to monitor water bodies for pesticide residues
on a regular basis in order to protect aquatic life. Apart from that, research into the development
of environmentally friendly fungicides should be emphasized to reduce the harmful effect
agricultural activities pose on the environment. At such a time when increased agricultural
activities are a reality, these procedures are highly essential to ensure aquatic ecosystems remain
healthy and sustainable in the long term.

6. Conclusion

This study shows the lethal toxicological effects of thifluzamide on the embryos, hatchability, and
eggs of Channa punctatus. The experiment showed an increase in mortality, increased
development abnormalities, and a highly significant depression of hatch success rates at higher
levels of thifluzamide. More precisely, the mortality rates had jumped tremendously from 5% of
the controls to 85% once exposed to a concentration of 5.0 mg/L. The incidence of developmental
anomalies that included spine deformity, delayed hatching, and abnormal cell division increased
from 2% of the control group to 60% at the highest dose. The percentage hatching success was
inversely proportional to the concentrations of thifluzamide, ranging from 95% in the control
group to only 10% at a concentration of 5.0 mg/L. Their results support the findings of other
agricultural chemicals previously demonstrated under study: cypermethrin and malathion also
increase mortality and abnormal development in eggs of fishes. The periodicity of these
observations among several compounds reflects an even larger pattern of toxicity associated with
agricultural pesticides and fungicides. These roles validate the fact that the toxicity of thifluzamide
acts through the inhibition of the succinate dehydrogenase enzyme that interferes with cellular
respiration and subsequently energy generation. Eventually, oxidative stress leads to cellular
damage. These arrests lead to serious developmental abnormalities and an increase in death rates.
Owing to the immense use of thifluzamide as a herbicide in agricultural fields, the impact of the
compound on aquatic ecosystems has to be highly researched. There must be strict guidelines
provided by the regulatory agencies concerning the application of thifluzamide to water bodies.
There must also be promotion of the reduced toxic substitutes such as the biological control agents,
botanical fungicides, and integrated pest management methods. The environment damage caused
by thifluzamide can be reduced through constant observation of waters, sensitization of the public,
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and also provision of a research allowance on the less-harmful fungicides.
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