
 

 

Copyright © Sept., 2024; Current Agriculture Trends                                                               10 

 

 

 

 

 

 
   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

                  Available online at   
                   http://currentagriculturetrends.vitalbiotech.org/ 

 

ISSN (E): 2583 – 1933     

Curr. Agri.Tren.:e- Newsletter, (2024) 3(9), 10-12 

 
  

Article ID: 334 
 

 

Challenges in Biological Control of Agricultural Pests 
 

 Koushik Garai*
 

 

Ph.D. Research Scholar, 

Department of Agricultural 

Entomology, Palli Siksha 

Bhavana (Institute of 

Agriculture), Visva Bharati, 

Sriniketan, 731236, Birbhum, 

West Bengal, India 

 

INTRODUCTION 

Biological control, the use of natural enemies to manage 

agricultural pests, offers an eco-friendly alternative to 

chemical pesticides. It involves introducing or enhancing 

populations of predators, parasites, or pathogens that 

naturally suppress pest populations. While biological control 

has proven successful in various contexts, it also faces 

significant challenges that can limit its effectiveness and 

widespread adoption. These challenges include issues related 

to ecological balance, specificity, and the complexities of 

implementing biological control strategies in diverse 

agricultural systems (Gurr et al., 2023; van Lenteren et al., 

2024). This article explores the key challenges in the 

biological control of agricultural pests, supported by case 

studies and recent research findings. 

 

Ecological Balance and Non-Target Effects 

One of the primary challenges in biological control is 

maintaining ecological balance and minimizing non-target 

effects. Introducing natural enemies to control a specific pest 

can sometimes have unintended consequences on non-target 

species, including beneficial insects and other wildlife. For 

example, the introduction of the cane toad (Rhinella marina) 

in Australia to control sugarcane pests led to significant 

ecological disruptions, as the toads preyed on native species 

and competed with local wildlife (Gurr et al., 2023). 

 Similarly, biological control agents can sometimes 

fail to establish or become invasive, disrupting the ecological 

balance. This highlights the need for careful selection and 

monitoring of biological control agents to minimize risks to 

non-target species and ecosystems (van Lenteren et al., 

2024). 

 

 

 

  

 

 
 

 

 

 

 

Article History 

Received: 20. 08.2024 
Revised: 24. 08.2024   
Accepted: 27. 08.2024 

 

This article is published under the 

terms of the Creative Commons 

Attribution License 4.0. 

 



 

 

Copyright © Sept., 2024; Current Agriculture Trends                                                               11 

 

Table 1: Examples of Non-Target Effects in Biological Control (Gurr et al., 2023; van Lenteren et al., 2024) 

Biological Control Agent Target Pest Non-Target Effect Outcome 

Cane Toad (Rhinella marina) Sugarcane pests Predation on native 

wildlife 

Ecological disruption 

Cactoblastis Moth (Cactoblastis 

cactorum) 

Prickly pear 

cactus 

Impact on native cactus 

species 

Unintended spread and 

damage 

 

These examples underscore the importance of 

conducting thorough ecological assessments 

before introducing biological control agents. 

Specificity and Resistance 

Another challenge in biological control is 

ensuring the specificity of the agents used. 

Biological control agents need to be highly 

specific to the target pest to avoid harming 

beneficial species and to effectively reduce 

pest populations. However, achieving this 

specificity can be difficult, particularly in 

complex agricultural ecosystems where 

multiple pests and beneficial species coexist 

(Heimpel & Mills, 2023). Additionally, pests 

can develop resistance to biological control 

agents over time, similar to how they develop 

resistance to chemical pesticides. For example, 

some pest populations have developed 

resistance to certain parasitoids and pathogens 

used in biological control programs. This 

resistance can reduce the long-term 

effectiveness of biological control strategies 

and necessitate the development of new agents 

or approaches (Gurr et al., 2023). 

 

Table 2: Challenges in Specificity and Resistance in Biological Control (Heimpel & Mills, 2023; Gurr et al., 2023) 

Challenge Description Example 

Specificity Difficulty in targeting only the pest Non-target impacts on beneficial insects 

Resistance Development of resistance by pests Resistance to parasitoids or pathogens 

 

These challenges highlight the need for 

ongoing research and development to improve 

the specificity and durability of biological 

control agents. 

Implementation and Integration 

Implementing biological control in agricultural 

systems presents practical challenges, 

particularly in large-scale or monoculture 

farming. Biological control agents need to be 

carefully introduced, monitored, and managed 

to ensure they effectively control pests without 

causing additional problems. This can require 

significant expertise, resources, and 

coordination among farmers, researchers, and 

government agencies (van Lenteren et al., 

2024). Moreover, biological control is often 

most effective when integrated with other pest 

management strategies, such as cultural 

practices, habitat management, and the use of 

resistant crop varieties. This integrated pest 

management (IPM) approach can be complex 

to implement, requiring knowledge of various 

control methods and their interactions 

(Heimpel & Mills, 2023). 

 

Table 3: Challenges in Implementing Biological Control (van Lenteren et al., 2024) 

Challenge Description Example 

Implementation Complexity Requires expertise and coordination Large-scale farming, monocultures 

Integration with IPM Combining biological control with other strategies Habitat management, resistant varieties 

 

These implementation challenges emphasize 

the need for training, education, and support 

for farmers to successfully adopt biological 

control methods. 

Case Studies: Successes and Failures in 

Biological Control 

1. Success: Control of the Cottony 

Cushion Scale in California: One of the 



 

 

Copyright © Sept., 2024; Current Agriculture Trends                                                               12 

 

most famous successes in biological 

control is the introduction of the vedalia 

beetle (Rodolia cardinalis) to control the 

cottony cushion scale (Icerya purchasi) in 

California citrus orchards. The beetle 

effectively reduced the scale population 

and saved the citrus industry without 

causing significant non-target effects (Gurr 

et al., 2023). 

2. Failure: The Cane Toad in Australia: As 

mentioned earlier, the introduction of the 

cane toad to control agricultural pests in 

Australia is a well-known failure in 

biological control. The toads failed to 

control the target pests and instead became 

an invasive species, causing widespread 

ecological damage (Heimpel & Mills, 

2023). 

 

Table 4: Case Studies of Biological Control (Gurr et al., 2023; Heimpel & Mills, 2023) 

Case Study Outcome Lessons Learned 

Vedalia Beetle in California Successful control of cottony cushion scale Importance of specificity and monitoring 

Cane Toad in Australia Failure, ecological disruption Need for thorough ecological assessments 

 

These case studies demonstrate both the 

potential and the risks of biological control in 

agricultural systems. 

 

CONCLUSION 

Biological control offers a promising 

alternative to chemical pesticides, contributing 

to more sustainable and environmentally 

friendly pest management. However, it also 

faces significant challenges, including issues 

related to ecological balance, specificity, 

resistance, and implementation. Addressing 

these challenges requires careful planning, 

ongoing research, and the integration of 

biological control into broader pest 

management strategies. By learning from both 

the successes and failures of past biological 

control efforts, we can continue to refine and 

improve these approaches, ensuring that they 

play a vital role in sustainable agriculture 

(Gurr et al., 2023; van Lenteren et al., 2024). 
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