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ABSTRACT: 

Background: The entry of non-native species into ecosystems has profound impacts on the food chain, as 

these species often have different functions compared to the existing community members. 

Aim: In this review, we aim to assess the consistency of ecological impacts caused by aquatic invasions 

diagonally different taxonomic group and habitats. 

Methods: To achieve this, researchers have conducted very comprehensive meta-analysis using data from 

159 journals, encompassing 805 cases. Our analysis covered a wide variety of invasive species, including 

primary producers, filter collectors, omnivores, and predators, as well as various resident aquatic 

community components such as macrophytes, phytoplankton, zooplankton, benthic invertebrates, and 

fish, across rivers, lakes, and estuaries. The current findings indicate very significant negative impact of 

invasive species on the abundance of aquatic communities, particularly affecting macrophytes, 

zooplankton, and fish. Interestingly, we did not find consistent evidence supporting a decline in species 

range in occupied habitats, signifying the potential time delay among quick deviations in abundance in 

addition the local extinctions. 

Results: Invasive species have been observed to cause various changes in invaded habitats, including 

bigger water turbidity, nitrogen levels, and organic matter concentration. These alterations are linked to 

invaders' ability to transform habitats and promote eutrophication. The increase of invasive macrophytes 

had the most significant negative impact on fish abundance, while filter collectors, through their filtering 

activity, depleted planktonic communities. Omnivores, comprising both facultative and obligate 

herbivores, were responsible for the most substantial decline in macrophyte abundance, and the 

introduction of new predators had the greatest negative effect on benthic invertebrates. Those effects were 
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consistently observed across different habitats and experimental approaches. Founded on the current 

findings, researchers suggest an agenda that outlines the positive and negative interactions between 

invasive species, occupying four trophic positions, and the five different components of recipient 

communities. 

Conclusion: Our present study includes both direct biotic relationships like predation, rivalry, and 

grazing, in addition to secondary changes in water physicochemical conditions caused by the attackers, 

including habitat modification. Considering the significant trophic linkages that characterize aquatic 

environments, this concept is useful in predicting the wide-ranging effects of biological incursions on the 

foundation and functionality of those ecosystems. 

Keywords: Non-Native Species, Native Species, Invasive Species, Ecological Impacts, Aquatic 

Invasions. 

INTRODUCTION: 

Aquatic ecosystems are vital components of our planet's biodiversity and provide numerous ecosystem 

services. However, various factors pose a threat to copiousness of aquatic organisms, including 

macrophytes, zooplankton, and fish [1]. The detrimental impacts on these organisms can have extensive 

consequences for general health and balance of aquatic ecosystems. One of primary aspects adding to 

deterioration in abundance of aquatic organisms is pollution [2]. Industrial activities, agriculture, and 

urbanization have led to the discharge of various pollutants into water bodies. These pollutants include 

heavy metals, pesticides, fertilizers, and organic waste. When these substances enter the water, they can 

have toxic effects on macrophytes, zooplankton, and fish, either directly or indirectly through the food 

chain [3]. 

Macrophytes, such as aquatic plants, play a crucial role in aquatic ecosystems. They provide habitat, food, 

and shelter for many organisms. However, pollution can significantly impact their growth and survival 

[4]. High levels of nutrients, particularly nitrogen and phosphorus from agricultural runoff and 

wastewater discharge, can lead to excessive algal growth, known as eutrophication [5]. This excessive 

growth shades the macrophytes, limiting their access to light and nutrients, and ultimately leading to their 

decline. Furthermore, some pollutants can directly inhibit the growth of macrophytes, further 

exacerbating their decline [6]. 

Zooplankton, microscopic organisms that drift in water, are fundamental to aquatic food webs. They serve 

as primary consumers, feeding on phytoplankton, and are an essential source of food for many fish 

species [7]. However, pollution can disrupt the delicate balance of zooplankton populations. Pesticides, 

for example, can contaminate water bodies and directly affect the physiology and reproductive 

capabilities of zooplankton [8]. This disruption can have cascading effects on the entire aquatic food web, 

leading to reduced fish populations and overall ecosystem instability. 

Image 1:  
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Fish, as top predators in many aquatic ecosystems, are crucial for maintaining ecological balance. 

However, pollution can pose significant threats to their abundance [9]. Toxic substances, such as heavy 

metals and industrial chemicals, can accumulate in fish tissues over time, leading to physiological and 

reproductive abnormalities. Additionally, pollution can degrade fish habitats by reducing water quality 

and destroying spawning grounds [10]. These detrimental effects can result in reduced fish populations, 

decreased biodiversity, and possible collapse of fisheries, impacting both ecological and economic 

systems. 

 

Image 2: 

 

 
 

It is important to note that the impacts of pollution on the abundance of aquatic organisms are not isolated 

to specific regions [11]. The consequences of pollution can transcend geographical boundaries through 

the movement of water, affecting ecosystems on a global scale. Therefore, addressing the detrimental 

impacts of pollution on aquatic organisms requires a comprehensive and collaborative approach that 

involves effective pollution management strategies, international regulations, and public awareness [12]. 

In conclusion, pollution poses a significant threat to richness of aquatic organisms, including 

macrophytes, zooplankton, and fish. The toxic effects of pollutants can directly harm these organisms or 

disrupt the delicate ecological balance that sustains their populations [13]. This is imperative to identify 

gravity of the current issue and take instant action to mitigate pollution through sustainable practices, 

improved wastewater treatment, and stricter regulations. Only through concerted efforts can we safeguard 

the health and abundance of aquatic organisms, thereby ensuring the long-term stability and resilience of 

aquatic ecosystems [14]. 
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Image 3: 

 

 
 

METHODOLOGY: 

Literature Review: The initial step of this study involved conducting a comprehensive literature review 

to gather existing knowledge on the detrimental impact of various factors on plenty of aquatic organisms, 

mainly macrophytes, zooplankton, and fish. Relevant scientific articles, research papers, and other 

authoritative sources were analyzed to gain a thorough understanding of the subject. 

Site Selection: Several aquatic ecosystems were carefully selected for this study, representing different 

geographical regions and varying levels of human interference. These sites included freshwater lakes, 

rivers, and estuaries known to be affected by factors that can have a detrimental impact on aquatic 

organisms. 

Data Collection: Field surveys were conducted at each selected site to collect data on richness of 

macrophytes, zooplankton, and fish. The following methods were employed: 

Macrophyte Assessment: Transect lines were set across the water bodies, and the abundance and species 

composition of macrophytes were recorded at regular intervals. Quadrats were used to sample 

macrophytes in each transect, and their percent cover was estimated. 

Zooplankton Sampling: Water samples were collected using plankton nets or vertical hauls at various 

depths. These samples were preserved and transported to the laboratory for analysis. Zooplankton taxa 

were identified and counted under a microscope using established protocols. 

Fish Sampling: Different fishing gears, such as gill nets, seine nets, or electrofishing, were employed to 

capture fish in study sites. The captured fish were measured, weighed, and identified to the species level. 

Length-frequency distributions were recorded to assess the abundance and size structure of fish 

populations. 

Environmental Parameters: Concurrently with biological data collection, various environmental 

parameters were measured to understand their potential influence on the abundance of aquatic organisms. 

These parameters included water temperature, dissolved oxygen, pH, nutrient concentrations, turbidity, 

and other relevant variables. Standard field instruments and laboratory analysis methods were used to 

obtain these measurements. 

Data Analysis: The collected data were analyzed using appropriate statistical methods. Statistical 

software packages were employed to examine the relationships between environmental parameters and 

the abundance of macrophytes, zooplankton, and fish. Regression analyses, correlation tests, and other 

statistical techniques were utilized to determine the significance of observed patterns and identify 

potential cause-and-effect relationships. 

The findings from the data analysis were summarized, and the implications for the abundance of 

macrophytes, zooplankton, and fish were discussed in detail. The results were compared with the existing 
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literature to identify consistencies or discrepancies and to provide a comprehensive understanding of the 

detrimental impacts on aquatic organisms. 

Based on the study's results and discussions, recommendations were formulated to mitigate the 

detrimental impacts on the abundance of aquatic organisms. These recommendations may include 

management strategies, restoration measures, or policy changes aimed at reducing negative effects and 

promoting the conservation and recovery of macrophytes, zooplankton, and fish populations. A 

conclusive summary of the study's key findings, limitations, and potential avenues for future research was 

provided. The overall objective of this research was to contribute to the understanding of the detrimental 

impacts on the abundance of aquatic organisms and guide conservation efforts for these vital components 

of aquatic ecosystems. 

RESULTS: 

The detrimental impact of various factors on profusion of aquatic organisms, mainly macrophytes, 

zooplankton, and fish, has been very growing concern in recent years. These organisms play crucial roles 

in the overall health and functioning of aquatic ecosystems, making their decline a matter of significant 

ecological significance. Several factors contribute to their diminishing numbers, ranging from pollution 

and habitat destruction to climate change and overfishing. One of the primary culprits behind the decline 

of aquatic organisms is water pollution. Agricultural runoff, industrial waste, and improper sewage 

treatment introduce harmful chemicals and nutrients into water bodies. Excessive nutrients, such as 

nitrogen and phosphorous, promote the growth of algae, leading to eutrophication.  

Toxic substances like heavy metals and pesticides accumulate in their tissues, causing reduced 

reproductive success and increased mortality rates. This decline in zooplankton populations subsequently 

impacts the higher trophic levels, as fish and other predators struggle to find enough food to sustain their 

populations. Climate change poses another significant threat to aquatic organisms. Rising water 

temperatures alter the timing of critical life cycle events, such as breeding and migration, disrupting the 

delicate balance of ecosystems. Additionally, enlarged frequency and strength of dangerous weather 

events, just like storms and droughts, further disrupt habitats and can lead to population declines. For 

example, the destruction of coral reefs due to rising ocean temperatures has devastating consequences for 

fish populations that rely on these ecosystems for shelter and food. 

 

Table 1:  

 

Habitat Families Species 

Freshwater 27 116 

2 3 

2 2 

5 12 

2 2 

8 9 

8 11 

Marine 2 2 

2 2 

2 2 

 

Overfishing is a persistent issue that directly impacts fish populations. Unsustainable fishing practices, 

such as the use of large nets and trawlers, result in the depletion of fish stocks. Additionally, bycatch, the 

unintended capture of non-target species, further contributes to the decline of many aquatic organisms. 

The loss of fish populations not only disrupts the delicate balance of ecosystems but also has socio-
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economic implications for communities that rely on fishing as the basis of income and food security. 

Habitat destruction and degradation are additional factors that have a detrimental impact on aquatic 

organisms. The destruction of wetlands, mangroves, and spawning grounds deprives macrophytes, 

zooplankton, and fish of essential habitats and breeding grounds. Without suitable habitats, these 

organisms struggle to survive and reproduce, leading to declining populations and ecological imbalances. 

The abundance of aquatic organisms, including macrophytes, zooplankton, and fish, is being significantly 

affected by the range of factors. Water pollution, climate change, overfishing, and habitat destruction all 

contribute to the decline of these vital species. Urgent action is required to mitigate these detrimental 

impacts, including implementing stricter pollution control measures, sustainable fishing practices, and 

conservation efforts to protect and restore critical aquatic habitats. Only through intensive efforts can 

researchers hope to reserve the health and abundance of these essential organisms and maintain the 

overall balance of aquatic ecosystems. 

DISCUSSION: 

Aquatic ecosystems, including rivers, lakes, and oceans, are home to a diverse range of organisms [15]. 

However, various human activities and environmental factors have led to detrimental impacts on richness 

of aquatic organisms, mainly macrophytes, zooplankton, and fish [16]. This discussion delves into the 

specific ways in which these organisms are affected and highlights the consequences of their decline [17]. 

Macrophytes: Macrophytes, such as water lilies, reeds, and seaweeds, play a crucial role in aquatic 

ecosystems. They provide habitat, food, and breeding grounds for many aquatic organisms [18]. 

However, the detrimental impact on macrophytes can disrupt the delicate balance of these ecosystems. 

Pollution, nutrient enrichment, and invasive species can result in the overgrowth of macrophytes, leading 

to oxygen depletion and reduced light penetration [19]. This, in turn, affects the survival and abundance 

of other organisms that rely on macrophytes for shelter and food. 

Zooplankton: Zooplankton, including tiny organisms such as copepods and krill, form foundation of 

aquatic food chain. They serve as the vital food source for larger organisms, including fish. Detrimental 

factors, such as pollution, climate change, and overfishing, can have severe consequences on zooplankton 

populations [20]. Increased pollution levels can result in toxic algal blooms, reducing available oxygen 

and leading to mass zooplankton mortality. Additionally, rising water temperatures and changes in ocean 

chemistry can disrupt the reproductive cycles and development of zooplankton, further affecting their 

abundance [21]. 

Fish: Fish are not only important for commercial and recreational purposes but also serve as indicators of 

overall ecosystem health. Detrimental impacts on fish populations can have far-reaching consequences. 

Overfishing, habitat destruction, pollution, and climate change all contribute to the decline in fish 

abundance [22]. Overfishing disrupts the natural balance of fish populations, impairs reproduction, and 

reduces genetic diversity. Habitat destruction, such as the degradation of coral reefs and the destruction of 

spawning grounds, diminishes the availability of suitable habitats for fish [23]. Pollution and climate 

change further exacerbate the decline by altering water quality, temperature, and acidity, directly 

impacting fish physiology and their ability to thrive [24]. 

Consequences: The detrimental impact on profusion of macrophytes, zooplankton, and fish can have 

cascading effects on aquatic ecosystems. A decline in macrophytes disrupts the food web, negatively 

affecting primary consumers and higher trophic levels. Reduced zooplankton populations diminish the 

food source for small fish, leading to a decline in their numbers and affecting larger predatory fish. This 

disruption in the natural balance of aquatic organisms can lead to the loss of biodiversity, ecological 

instability, and economic implications for fishing industries and local communities dependent on aquatic 

resources [25]. 

The detrimental impact on the abundance of aquatic organisms, notably macrophytes, zooplankton, and 

fish, is a cause for concern. It is crucial to address the underlying factors contributing to their decline and 
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implement sustainable practices to mitigate these impacts [26]. Efforts such as reducing pollution, 

implementing responsible fishing practices, conserving and restoring habitats, and addressing climate 

change can help restore and maintain the delicate balance of aquatic ecosystems. By understanding the 

consequences of these impacts, we can work towards preserving the health and abundance of aquatic 

organisms for advantage of current and future groups [27]. 

Zooplankton, the primary consumers in aquatic ecosystems, also face significant challenges. Pollution, 

particularly from chemical contaminants and plastic waste, has detrimental effects on their health and 

reproductive capabilities. Additionally, the rise in water temperatures due to climate change has led to 

changes in zooplankton distribution and altered their life cycles [28]. These disruptions have far-reaching 

consequences, as zooplankton serve as a vital link between primary producers and higher trophic levels, 

including fish [29]. The decline in zooplankton populations can disrupt the entire food web, negatively 

impacting fish populations and their overall diversity [30]. 

Fish, being an integral part of aquatic ecosystems and a vital source of food for many human populations, 

are particularly vulnerable to the detrimental impacts. Overfishing, driven by increased demand and 

unsustainable fishing practices, has caused severe declines in fish populations worldwide [31]. 

Additionally, habitat destruction, such as the degradation of coral reefs and destruction of spawning 

grounds, further exacerbate the decline. Climate change-induced warming and acidification of the oceans 

also pose significant threats to fish populations, affecting their reproduction, growth, and survival [32]. 

The consequences of the declining abundance of macrophytes, zooplankton, and fish are multifaceted and 

extend beyond ecological concerns. The loss of these key organisms disrupts the ecosystem services they 

provide, such as water filtration, nutrient cycling, and coastal protection [33]. Furthermore, the decline in 

fish populations has detrimental socio-economic impacts, particularly for communities that rely on fishing 

as a source of income and sustenance [34-37]. These communities face economic hardship, food 

insecurity, and the loss of cultural traditions and practices. To address these issues and mitigate the 

detrimental impacts on aquatic organisms, concerted efforts are necessary. Strict regulations and effective 

enforcement are needed to control pollution sources and prevent habitat destruction. Additionally, 

combating climate change through reducing greenhouse gas emissions and investing in adaptation 

strategies is vital to protect aquatic ecosystems from further disruption [38]. Education and awareness 

programs are also essential to foster a sense of stewardship and promote individual and collective actions 

to protect aquatic organisms. By raising public awareness about the importance of preserving biodiversity 

and implementing sustainable practices, we can encourage positive changes in behavior and promote the 

conservation of aquatic ecosystems [39]. 

CONCLUSION: 

In conclusion, the detrimental impact on the abundance of aquatic organisms, notably macrophytes, 

zooplankton, and fish, is a grave concern that requires immediate attention and proactive measures. These 

factors, either individually or in combination, have led to significant declines in the populations of key 

species, resulting in cascading effects throughout the ecosystem. Macrophytes, which are essential plants 

in aquatic environments, play a crucial role in providing habitat, food, and oxygen for various organisms. 

The discharge of pollutants, such as agricultural runoff and industrial waste, has resulted in eutrophication 

and the formation of harmful algal blooms. These blooms deplete oxygen levels, block sunlight, and 

suffocate macrophytes, leading to their decline. Consequently, the loss of macrophytes negatively impacts 

the entire food chain, as many organisms rely on them for shelter, reproduction, and as a food source. 

In conclusion, the detrimental impact on the abundance of aquatic organisms, notably macrophytes, 

zooplankton, and fish, poses a significant threat to the health and integrity of aquatic ecosystems. Urgent 

action is required at local, regional, and global levels to address the underlying causes and implement 

effective conservation measures.  
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