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ABSTRACT: 

A branch of ecology called applied ecology studies how the science of ecology might be used to answer practical 

typically managerial issues. It is often referred to as a branch of science that focuses on using basic ecological 

principles, ideas, models, or techniques to solve environmental issues. Applied ecology is an integrated approach 

to the ecological, social, and biotechnological facets of protecting and managing natural resources. 

Geomorphology, soils, and plant communities are often the main areas of focus in applied ecology since they 

serve as the foundation for managing vegetation and wildlife. 
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I. INTRODUCTION 

An integrated approach to the ecological, social, and biotechnological elements of protecting and managing 

natural resources is called applied ecology. The foundations for managing vegetation and animals both game and 

non-game are typically geomorphology, soils, and plant groups. Applied ecology encompasses all fields that are 

connected to human endeavors; therefore, it not only addresses agriculture, forestry, and fisheries, but also 

climate change. Two study categories are included. The first is concerned with the products, or those areas, that 

deal with the management and use of the environment, particularly in relation to its ecosystem services and 

exploitable resources. The second category is inputs, or those that relate to management techniques or human 

impacts on ecosystems or biodiversity. The discipline is frequently associated with ecological management since 

ecological knowledge is necessary for effective management of natural ecosystems. To address issues with 

particular environmental components, it frequently employs an ecological strategy, which may entail contrasting 

viable solutions such as the best management options. The importance of applied science in agricultural 

production has come into sharper emphasis since variations in global food supply have an impact on consumer 

costs and availability. 

Approaches 

Observation, experimentation, and modelling are three methods that applied ecologists frequently employ. A 

project to preserve wildlife might, for instance, include observational studies of the ecology of the species, 

experiments to identify causal links, and the use of modelling to discover information that is outside the purview 

of experimentation. Inputs from management techniques like ecotoxicology, bio monitoring, biodiversity, global 

change, environmental regulations, and economics, among others, could be incorporated into the ecological 

approach utilised in applied ecology. The application of the ideas of restoring and mending damaged ecological 

systems to their former state makes restoration ecology a particularly well-known method in the field. Similar to 

the methods employed in ecology theory, many sections of the subject use methods based on straightforward 

statistical and analytic models such as spatial models as well as those with mathematical features such as matrix 

models. Statistical ecology problems can also be solved via digital computer simulation modelling, which is also 

used to achieve bio economic objectives including forecasting and the assessment of the effects of particular 

actions. The use of human interest, in particular the use of judgments of relative values and objectives, is 

necessary for applied ecology [1], [2]. 

Applications 

Economic development can benefit from the application of applied ecology. Due to the interdisciplinary and 

intersect oral nature of environmental issues, the discipline, for instance, can be incorporated into the national 

economic planning to solve them completely. The following are examples of applied ecology: 

1. In Yosemite National Park, the yellow star thistle is an invasive species. 
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2. Managed agro ecosystems. 

3. Preservation of biodiversity. 

4. Biotechnology. 

5. Biology of conservation. 

6. Management of disturbances. 

7. Restoring an ecosystem. 

8. Ecological engineering. 

9. Technology for the environment. 

10. Management of habitat. 

11. Control of invasive species. 

12. The utilization of the landscape, including development planning. 

13. Protection of natural places. 

14. Managing rangelands. 

15. Ecological restoration. 

16. Game management in the wildlife. 

Key publications in the area include: 

1. Environmental Journal. 

2. Applications in Ecology. 

3. Organizations involved in environmental and applied ecology research. 

4. American Chapter of the Ecological Society of America. 

5. Institute for Applied Ecology (USA), Kazakh Agency of Applied Ecology, and ko-Institute (Institute for 

Applied Ecology) are among the organizations that practice applied ecology. 

Scope 

Ex situ and in situ conservation techniques in terms of scope, it is expected that the book will provide a body of 

information on how ecological theory and principles might be used to address issues resulting from extensive 

human environmental use. Although it is beyond our power to restore Earth to its prehistoric state, we can create 

a technological "ark" in order to preserve as much ecological integrity as we can. To accomplish this, a variety of 

ecological principles must be used to manage conservation systems where the preservation, restoration, and 

creation of diverse and healthy ecosystems are the primary goals. Some conservation systems could be 

categorized generically as in situ operations [3], [4].  

II. DISCUSSION 

Protecting endangered species and their habitats, restoring industrial wastelands and creating new ecosystems as 

a preventative measure, and employing wetland ecosystems to treat wastewater; Environmental valuation in light 

of the necessity for conservation and development to coexist; fusing sustainable ecosystems with industries like 

agriculture and nature tourism; researching the ecology of human diseases in light of their prevention. Ex situ 

refers to different categories of conservation systems. Zoos, botanical gardens, museums, and gene banks are a 

few of these operations. The goals are to supply breeding populations of plants and animals for reintroductions 

and to keep a categorized inventory of biodiversity's specimens and genetic resources. 

Environmental Management 

All of these conservation systems overlap, but they broadly identify subjects that the majority of people would 

recognize as encompassing various applications of management practices to ecosystems where the results benefit 

humanity. Each one might be expanded upon as a chapter of this book, but it is crucial to give it careful thought 

before starting a new chapter because its ideas might overlap with those of an already published chapter. The 

commonality among the subjects is that they are all centered on managing species and habitats. Long-term 

sustainability is a shared goal, and in this regard, the planning and execution of conservation management 

systems are the practical point of attention. 

Resources that are in Jeopardy 

Norman Myers calculated that the annual loss of tropical ecosystems was roughly 240,000 km2 in 1974. This was 

the result of commercial lumber extraction, farming activities, and fuel collecting; a combination of economic 

goals and the subsistence practices of aboriginal peoples. The basis of human existence is biological diversity. A 

loss of biodiversity has significant economic and societal costs in addition to its profound ethical and aesthetic 

ramifications. Future changes should be monitored through the global gathering and sharing of scientific 
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knowledge as a vital resource. In order to compile an inventory of the biological resources that are in danger of 

extinction on Earth, UNEP commissioned the Global Biodiversity Assessment (GBA) project. The GBA project's 

report was released in 1995. 

Emerging Cultures and Societies 

The way societies value natural resources are changing as a result of the application of ecological concepts and 

knowledge to environmental concerns of global development. Governments, communities, and families are 

changing their behaviors as a result of this new understanding, which is having an effect on culture. Publicity and 

laws together have largely contributed to this. To encourage farmers to improve the wildlife and scenic value of 

agricultural land, for instance, the Countryside Commission for England and Wales initiated a nationwide 

campaign in 1977. Despite the fact that this particular campaign did not stop the harmful ecological effects of 

intensive agriculture, it did signal the start of a period of change in agrarian culture. This is now readily apparent 

throughout Britain, largely as a result of a change in the farm subsidy structure that favors the creation of 

environmental goods rather than agricultural productivity [5], [6].  

A culture of sustainable development can be established through education. Promoting a knowledge system that 

connects culture and nature is necessary to achieve this. The objective is to demonstrate economic growth 

alongside social organizations’ efforts to promote resource conservation. The science of applying ecology to 

current issues in the management of our natural resources is known as applied ecology. The subject contains two 

major themes: the first is the interests of people, such as those related to food, housing, and health; the second is 

the use of the biota for purposes other than consumption, such as leisure and tourism. Concepts and theories from 

the field of applied ecology are used to inform practice, decision-making, and policy-making. The issues that 

society prioritizes determine the discipline's directions. 

Contaminants' Impact on the Nematode Community 

Recent advances in eco-toxicology and applied ecology have made fresh water nematodes useful. The studies on 

freshwater nematodes are used to evaluate the ecosystem quality using a variety of techniques. In both long-term 

and short-term investigations, nematode species are used for single-species tests and full nematode community 

analyses in both polluted and unpolluted habitats. Aquatic nematodes respond differently to various pollutants. In 

aqueous media, on agar, and in sediments and soil, a variety of species have been utilised to assess the impacts of 

various chemicals. Direct or bio analytical methods have been used to evaluate the effects of toxicants on 

nematode populations in sediments. On C. elegant, several toxicity experiments have been conducted. Toxaphen 

and dihedron, two endocrine disrupting pesticides, can interact with estrogen receptors. C. elegant was used by 

Custodian et al. to study gene expression feedback to vertebrate steroids as a field and laboratory module for 

screening endocrine disruption. According to Anderson et al., C. elegant exhibit neurotoxicity towards a 

substance that is not currently thought to be neurotoxic. The fatal effects of many heavy metals, including Pub, 

Zn, and Ni, on the growth, reproduction, and behavior of C. elegant were investigated by Montero et al. The 

complete sediments were found to be more harmful than the pore water recovered from those sediments when 

Hoses et al investigated Cd toxicity in aqueous media to C. elegant. 

Nematodes have been implicated in several studies as a sign of anthropogenic pollution. In contrast to the marine 

and terrestrial ecosystems, however, there are few instances of freshwater nematodes as indicators. After the 

publications of Sullen, Sullen and Ricci, and Preys, nematodes were given more consideration when evaluating 

river sediments. Nematodes were utilised by Sullen as indicators of river pollution and he came to the conclusion 

that they are always present in river bottoms regardless of seasonal variations. Some groupings can even be found 

in areas with high pollution levels. Numerous researchers have studied Dutch river sediments using nematodes. 

According to Bungers and Harry, the presence of ammonia in river sediments has a greater impact on nematode 

abundance than low oxygen levels. The first investigation of the ecology and littoral nematode fauna of a 

Bavarian Lake was conducted by Transporter in 1992. The study enhanced knowledge of the lake's limnology 

and the distribution of different feeding groups at various depths.  

In their study of the nematode communities of minor streams at two contaminated and two unpolluted sites, 

Beyer and Transporter discovered that deposit feeders dominated all of the groups. However, compared to 

contaminated sites, the ratio of Secernate to Adenophora’s is lower in non-polluted sites. Because eutrophication 

rather than inorganic pollution was associated to the change in the organization of the nematode community, MI 

was higher for the unpolluted site while MI 2–5 do not reveal significant differences. In three locations along a 

river, Hoses et al. connected taxa, feeding types, and MI and came to the conclusion that deposit feeders were 

more prevalent in low to medium metal polluted sites than predators and omnivores, which were prevalent in 

high to medium metal contaminated sites. Nematode taxa with higher c-p values can be found in highly polluted 
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areas. Therefore, the nematode community structure that contradicts MI theory may have been altered by the 

secondary food web impacts. The investigation on the abundance and variety of nematodes along La Taper Creek 

at several wetland locations was conducted by Muriel et al. in 2002.  

To explore the variety of nematodes, variables including pH and dominant plant taxa were taken into 

consideration. Nematode density and pH were found to be constant along the points. However, additional 

nematode population indices revealed comparable variations between locations, supporting environmental change 

along the creek. Zn, however, is known to reduce the number of deposit feeders. Elbe, Rhine, and Oder are three 

German rivers that were researched by Feininger et al. in 2007. They looked at general makeup, feeding types, 

life histories, and tactics during this inquiry. They came to the conclusion that the general composition changes 

depending on the pollution level. Arsenic and other heavy metals were present in these locations. However, at 

locations with low levels of pollution, Monstera and Haptonema bacteria as well as the suction feeder nematode 

Formyliums have been found. However, omnivorous/predatory genera Troilus and Mooches predominate at 

heavily polluted areas where bacteria feeding Monstera was also found. 

Freshwater microcosms were used by Brinker et al. to examine the impact of the drug Ivermectin on meiobenthic 

populations. It is a widely used veterinary drug that is known to be harmful to a number of organisms besides the 

ones it is intended to treat. It is also easily absorbed into the sediments, making it a threat to the benthic ecology. 

The results indicate that the nematode species were the most vulnerable to Ivermectin exposures. The most 

vulnerable nematode genera were Monstera and Monstera, but the prevalence of triply and Troilus rose after the 

application of Ivermectin. Due to its hazardous content being close to the projected environmental concentrations 

(PECs) in sediments (0.45–2.17 g kg–1 dew), this medication carries a significant risk. This study promotes the 

limited use of medication since it can collect in sediments and impair aquatic habitats [7], [8]. 

In their 2011 study, Brinker et al., they detected the direct and indirect negative effects of cadmium on the fresh 

water benthic ecosystem. They discovered that the main nematode taxa and oligochaetes were drastically 

diminished at 1,000 mg/kg dry weight Cd concentration. Nematode species like haptonema and Monstera, 

deposit feeders, dropped, but Mooches, Formyliums, and Irons, predatory and omnivorous species, rose most 

dramatically. Their research also argues in favor of using small-scale microcosms as a technique for investigating 

the impact of pollutants on freshwater sediments. In their 2010 study on the effects of sewage disposal on 

nematodes on Goa's sandy beaches, Nanajkar and Ingle found that enrichment predominated. According to their 

findings, bacterivore nematodes can aid in the reduction of dangerous bacteria that are hazardous to human 

health. They also discovered that haptonema sp., which consumes E. coli, is a reliable indication of pollution and 

stress conditions. Daptonema sp. can therefore be introduced to sewage discharge sites to reduce the amount of E. 

coli there.  

At the Mediterranean harbor facility, Lois et al. studied the biological conditions in shallow seas. They 

discovered that, at a broad level, the nematode community serves as a revelatory instrument with a strong 

correlation to environmental factors in general and pollution in particular. The use of multivariate approaches and 

index calculation provides a solid foundation for correlating changes in the nematode community with pollution 

levels. As a result, more work is needed to understand how sediment contaminants and the nematode community 

interact. For the first time, Lotic Lake's nematode diversity was examined by Mahmood et al. in 2014. Also 

investigated were the physical and chemical characteristics of the lake's floating mats, water, and soil. From the 

lake, they reported 35 taxa with various feeding preferences. They also discovered that bacterivore nematodes 

were more prominent than all other groups in terms of biomass and relative mean biomass. Physical parameter 

studies revealed that the lake has low pH, a lack of nutrients, and BOD and DO ranges from positive to negative 

values. 

Since they do not decompose quickly, pesticides including neonicotinoid, imidacloprid, and Duron are frequently 

discovered in European rivers. These herbicides have effects on aquatic invertebrates that range from fatal to sub-

lethal. Nery and Romani studied how well nematodes tolerated the two pesticides mentioned above and 

discovered that all but two nematode species died at high nominal concentrations of imidacloprid (119 mg/L) and 

Duron (33 mg/L) in sediments. Their findings point to the bio-indication capabilities since nematode species' 

abundance is unaffected by pesticide contamination, but other meiofaunal groups saw a collapse as a result of 

contamination. The sediment samples taken from Sheikh Lake, a natural lake cum bird sanctuary, were studied 

by Sofia (2019). We looked into the connections between the nematode community, ecological factors, and heavy 

metals (Cr, MN, Pb, and Zn). She discovered a link between the population of cephalopods and zinc that was 

negative, indicating that these nematodes are susceptible to this heavy metal. Additionally, it was discovered that 

Mesodorylaimus is a sign of Zn pollution. 
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How Come Landscape Scale? 

The question of what scale is best for a specific investigation will largely depend on its goals. At a landscape 

scale, many challenges in applied ecology, particularly those involving environmental management, are best 

addressed. This is undoubtedly true in the field of forestry, where a huge number of the major management 

concerns relate to operations that span vast territories. Consideration of forests within the context of their 

surrounding landscape is essential for environmental change, conservation, sustainability issues, recreation, and 

public involvement. Landscape is a phrase without a clear definition. It suggests a region that is thought to have 

some degree of coherence between natural or cultural phenomena. In actuality, the absence of a formal definition 

of what makes up a landscape poses no more of a challenge than does ecology's similarly ambiguous meaning of 

the term "population." Both are advantageous because they distinguish physiologically significant groups. 

Populations can be located at a size relevant to the study's goals, just like landscapes can. 

Although the requirement for a large-scale viewpoint is not new, ecologists have only recently developed the 

instruments necessary to successfully complete this kind of analysis. Geographic information systems (GIS) and 

remote sensing have made it possible to gather and analyses vast amounts of spatial data. The opportunities for 

experimental landscape ecology research are very constrained, despite the fact that ecologists use experimental 

methods more frequently than many environmental scientists. The majority of the time, it is impractical to 

intentionally alter landscapes for experimental purposes, and even when a treatment occurs as a result of another 

action, it is typically impossible to repeat or control. Since patterns and processes are often described rather than 

controlled experimentally, landscape ecologists typically measure rather than alter. Although solely descriptive 

studies in ecology are sometimes criticized, testable hypotheses cannot be developed until detailed quantitative 

descriptions of landscape patterns are available.  

An alternative to the descriptive-inductive method for studying landscape ecology is simulation modelling. 

Simulation modelling has made it possible for landscape ecology to overcome some of the limitations associated 

with investigating region-specific, observable phenomena thanks to significant advancements in computation. 

The ecological effects of shifting landscape patterns and various management regimes implemented on current 

land use configurations have been identified through modelling. An effective planning tool has been made 

possible by the integration of ecological models with GIS and, more recently, computer-generated visualization. 

The creation of precise, reliable, and biologically significant metrics of spatial pattern has proven to be a 

persistent difficulty in landscape ecology. Spatial pattern measurement frequently depends heavily on scale. 

Depending on the scale at which they are examined, different patterns can be recognized. When seen at a big size, 

for instance, characteristics that appear to be distributed at a small scale may really be concentrated. Even 

connectivity might alter. When a landscape is examined at a microscopic scale, little woodland patches and the 

woody spaces between patches can vanish [9], [10]. 

Advantages 

The practice of applying ecological concepts and scientific knowledge to address current environmental issues is 

known as applied ecology, ecological management, or environmental management. The following are some 

benefits of applied ecology: 

1. Environmental Problem Solving: The goal of applied ecology is to identify workable solutions to 

urgent environmental issues. It aids in addressing problems including habitat degradation, biodiversity 

loss, pollution, climate change, and resource management by using ecological ideas and approaches. This 

strategy guarantees that environmental decisions and actions are effective and supported by evidence. 

2. Ecosystem: Ecosystem conservation and restoration are crucial tasks that applied ecology helps with. It 

aids in the development of ecosystem management plans, the identification of endangered species, and 

the protection of their habitats. Applied ecologists can direct efforts to protect and repair the environment 

by comprehending ecological interactions and processes. 

3. Applied Ecology: Applied ecology helps to manage natural resources, such as forests, fisheries, water 

bodies, and agricultural systems, in a sustainable manner. It aids in the optimization of resource use, the 

reduction of environmental effects, and the promotion of long-term sustainability by analyzing ecological 

processes and using scientific ideas. 

4. Ecosystem Services: Applied ecology acknowledges the importance of ecosystem services, or the 

advantages that ecosystems bring to human well-being. These services, such as the provision of clean 

water, purified air, climate control, and recreational possibilities, are made easier to quantify and 

evaluate. Decision-makers can priorities the preservation and sustainable use of these services by 

knowing the ecological basis for them. 
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5. Integration and Collaboration: Applied ecology promotes cross-disciplinary cooperation between 

researchers, decision-makers, and stakeholders. It combines social, economic, and political concerns with 

ecological knowledge to produce more thorough and inclusive decision-making processes. By working 

together, environmental management methods are more likely to take into account a range of viewpoints, 

be successful, and be favored by a variety of stakeholders. 

6. Adaptive Management: Applied ecology encourages management techniques that are regularly 

monitored and modified in light of user feedback and new scientific knowledge. This iterative process 

promotes adaptability and learning, ensuring that management choices are responsive to ambiguities and 

shifting ecological conditions. 

7. Education and Public Awareness: Applied ecology helps raise people's knowledge of environmental 

issues. It generates a sense of environmental responsibility and promotes ecological literacy through 

research, knowledge dissemination, and community engagement. Decisions can then be made with 

greater knowledge, and behaviors can be modified to support sustainable practices. Generally speaking, 

applied ecology offers a useful foundation for tackling environmental issues by utilizing scientific 

expertise and cooperation. It promotes sustainable management and conservation of ecosystems and their 

services by fusing ecological principles with social, economic, and political factors. 

 

III. CONCLUSION 

The important field of applied ecology has many advantages in resolving environmental issues and developing 

sustainable practices. Applied ecology helps with efficient environmental problem-solving, conservation and 

restoration initiatives, sustainable resource management, and the maintenance of ecosystem services by using 

ecological principles and scientific knowledge. Applied ecology encourages environmental responsibility and 

contributes to informed decision-making through interdisciplinary cooperation, adaptive management strategies, 

and public education. The practical and evidence-based approach of applied ecology is crucial for building a 

more sustainable and healthier world for both the present and future generations. 
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