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Abstract 

The intensification of Solanum farming systems, particularly tomato cultivation, has led to increased dependency on 

synthetic pesticides, resulting in ecological imbalance, pest resistance, and environmental contamination. This study 

explores the strategic deployment of flowering decoy plants—especially Tagetes spp. (marigold)—as an ecologically 

sustainable approach for managing arthropod pests and root pathogens. The research integrates agronomic practices, 

plant physiological responses, and molecular defense mechanisms to evaluate the performance of decoy plants within 

intercropping systems. 

The study synthesizes findings from agronomic intercropping trials, plant defense signaling pathways, and pest behavior 

modulation. Evidence suggests that flowering decoy plants function through multiple mechanisms: chemical attraction 

and repulsion of pests, enhancement of beneficial insect populations, suppression of nematodes, and activation of plant 

immune responses. The release of volatile organic compounds and thiophenes from marigold roots and flowers plays a 

critical role in disrupting pest life cycles and inhibiting nematode development (Arnason et al., 1989; Krueger et al., 2007). 

Additionally, intercropping systems improve soil health and biodiversity, contributing to long-term pest suppression 

(Brooker et al., 2015). 

At the physiological level, decoy plants influence hormonal signaling networks involving salicylic acid, jasmonic acid, and 

ethylene pathways, which are essential for induced systemic resistance in host crops (Saleem et al., 2021; Binder, 2020). 

Reactive oxygen species (ROS) and stomatal regulation further enhance defense responses against pathogens (Qi et al., 

2018; Melotto et al., 2008). The integration of these biological processes demonstrates a multi-layered defense system 

that extends beyond traditional pest management approaches. 

The findings indicate that the strategic deployment of flowering decoy plants significantly reduces pest incidence, improves 

crop yield, and enhances economic returns for farmers. However, the effectiveness of this approach depends on species 

selection, spatial arrangement, and environmental conditions. The study concludes that decoy plant-based systems offer 
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a viable, scalable solution for sustainable agriculture, aligning with global objectives for reduced chemical inputs and 

enhanced agroecological resilience. 
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nematode management, arthropod control, sustainable agriculture, induced resistance 
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Introduction 

The global agricultural sector is undergoing a paradigm 

shift from chemically intensive practices toward 

ecologically sustainable systems. In Solanum farming 

systems, particularly tomato cultivation, the prevalence 

of arthropod pests such as fruit borers and soil-borne 

pathogens including root-knot nematodes has 

historically necessitated heavy pesticide use. While 

effective in the short term, such practices have led to 

pesticide resistance, environmental degradation, and 

disruption of beneficial ecological interactions. These 

challenges underscore the urgent need for alternative pest 

management strategies that integrate ecological 

principles with agronomic efficiency. 

One promising approach is the use of flowering decoy 

plants within intercropping systems. Decoy plants 

function by diverting pests away from the main crop or 

by creating an unfavorable environment for pest 

establishment. Among these, Tagetes erecta (marigold) 

has received considerable attention due to its dual role in 

attracting harmful insects and suppressing soil-borne 

pathogens. Early studies demonstrated that intercropping 

marigold with tomato significantly reduced root-knot 

nematode populations and improved plant growth (Abid 

and Maqbool, 1990). Subsequent research has confirmed 

its effectiveness as a trap crop against various insect pests 

(Hussain et al., 2003-04; Hossain et al., 2018-19). 

The effectiveness of decoy plants is not solely 

attributable to ecological interactions but also involves 

complex biochemical and physiological processes. 

Marigold species produce thiophenes—photoactivated 

compounds with strong insecticidal properties—which 

disrupt pest metabolism and reproduction (Arnason et al., 

1989). Furthermore, intercropping enhances biodiversity 

and resource use efficiency, leading to improved crop 

resilience (Brooker et al., 2015). These ecological 

benefits are complemented by plant defense mechanisms 

mediated through hormonal signaling pathways. 

Plant immunity is regulated by a network of signaling 

molecules, including salicylic acid, jasmonic acid, and 

ethylene, which coordinate responses to biotic stress. The 

activation of these pathways leads to the production of 

defense-related proteins, reactive oxygen species, and 

secondary metabolites that inhibit pathogen growth 

(Saleem et al., 2021; Hu et al., 2021). Additionally, 

stomatal regulation plays a critical role in preventing 

pathogen entry, highlighting the integration of 

physiological and structural defenses (Melotto et al., 

2008; Assmann and Jegla, 2016). 

Recent advances in plant science have further elucidated 

the role of reactive oxygen species (ROS) in signaling 

and defense. ROS act as both antimicrobial agents and 

signaling molecules that trigger systemic acquired 

resistance (Qi et al., 2018; Lehmann et al., 2015). The 

interplay between ROS production, hormonal signaling, 

and environmental cues creates a dynamic defense 

system that can be enhanced through strategic 

agricultural practices. 

Despite these advances, the practical implementation of 

decoy plant systems remains underexplored. Key 

challenges include optimizing plant combinations, 

understanding spatial dynamics, and quantifying 
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economic benefits. While studies have demonstrated the 

potential of marigold intercropping, there is a lack of 

integrated frameworks that combine ecological, 

physiological, and economic perspectives. 

This research aims to address these gaps by evaluating 

the performance and biological processes associated with 

flowering decoy plants in Solanum farming systems. The 

study seeks to answer three primary questions: (1) How 

do decoy plants influence pest dynamics and crop 

performance? (2) What are the underlying biological 

mechanisms that enhance plant resistance? (3) How can 

these systems be optimized for practical application? 

The significance of this research lies in its potential to 

contribute to sustainable agriculture by reducing reliance 

on chemical inputs while maintaining productivity. By 

integrating ecological interactions with molecular 

biology, the study provides a comprehensive framework 

for understanding and implementing decoy plant 

systems. This approach aligns with global efforts to 

promote agroecological practices and enhance food 

security in the face of environmental challenges. 

Literature Review 

The concept of using flowering decoy plants as a 

biological control strategy has evolved through 

interdisciplinary research spanning agronomy, 

entomology, and plant physiology. Early agronomic 

studies focused on intercropping systems as a means of 

improving crop productivity and pest management. 

Agrawal et al. (2010) demonstrated that intercropping 

enhances resource utilization and reduces pest incidence 

in vegetable crops. Similarly, Brooker et al. (2015) 

synthesized research across disciplines, emphasizing that 

intercropping improves ecological stability and reduces 

pest outbreaks through increased biodiversity. 

Marigold (Tagetes spp.) has been extensively studied for 

its role in pest management. Kaplan (1960) highlighted 

its historical significance and ethnobotanical 

applications, while Abid and Maqbool (1990) provided 

empirical evidence of its effectiveness against root-knot 

nematodes. The nematicidal properties of marigold are 

attributed to thiophenes, which disrupt nematode 

development and reproduction (Arnason et al., 1989). 

Krueger et al. (2007) further confirmed that marigold 

root exudates reduce nematode populations in soil, 

making it an effective biological control agent. 

In addition to nematode management, marigold functions 

as a trap crop for insect pests. Hussain et al. (2003-04) 

demonstrated that marigold intercropping significantly 

reduces tomato fruit borer infestation, leading to 

improved yield and economic returns. Hossain et al. 

(2018-19) extended these findings to chili crops, 

showing that trap cropping is an effective strategy for 

managing insect pests without chemical inputs. These 

studies highlight the dual functionality of marigold as 

both a repellent and attractant, depending on pest species. 

Beyond ecological interactions, recent research has 

focused on the molecular mechanisms underlying plant 

defense. Saleem et al. (2021) identified salicylic acid as 

a key regulator of plant immunity, mediating responses 

to pathogen attack through redox signaling. Similarly, Hu 

et al. (2021) demonstrated that ethylene response factors 

play a critical role in activating jasmonate biosynthesis 

during herbivore resistance. Binder (2020) further 

elaborated on the role of ethylene signaling in 

coordinating defense responses. 

The role of reactive oxygen species (ROS) in plant 

defense has been extensively studied. Qi et al. (2018) 

described ROS as central signaling molecules that 

regulate stomatal movement and defense responses. 

Lehmann et al. (2015) highlighted their antimicrobial 

properties, while Dat et al. (2003) demonstrated their role 

in triggering programmed cell death during pathogen 

attack. These findings underscore the importance of ROS 

in integrating environmental signals with defense 

mechanisms. 

Stomatal regulation represents another critical 

component of plant immunity. Melotto et al. (2008) 

showed that stomata act as entry points for pathogens, 

and their closure is an essential defense mechanism. 

Assmann and Jegla (2016) further explored the sensory 

systems that regulate stomatal responses to 

environmental stimuli. Recent studies by Rodrigues and 

Shan (2022) and Lin et al. (2022) have expanded this 

understanding, demonstrating the role of stomata in 

mediating interactions between plants, herbivores, and 

the environment. 

Advances in genetic research have also contributed to 

our understanding of plant resistance. Feuillet et al. 

(2003) identified resistance genes in wheat, while 

Fukuoka et al. (2009) demonstrated the role of protein 

loss-of-function in enhancing disease resistance in rice. 
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These studies provide insights into the genetic basis of 

plant immunity, which can be leveraged in sustainable 

agriculture. 

Despite the extensive body of research, significant gaps 

remain. Most studies focus on either ecological 

interactions or molecular mechanisms, with limited 

integration of the two. Furthermore, there is a lack of 

comprehensive frameworks that address the practical 

implementation of decoy plant systems in Solanum 

farming. Economic analyses, such as those by Gajanana 

et al. (2006), highlight the potential benefits of integrated 

pest management but do not fully account for the 

biological complexity of decoy plant systems. 

This study builds upon existing literature by integrating 

ecological, physiological, and economic perspectives to 

evaluate the effectiveness of flowering decoy plants. By 

synthesizing findings across disciplines, the research 

aims to provide a holistic understanding of decoy plant 

systems and their role in sustainable agriculture. 

Functional Ecology of Flowering Decoy Plants in 

Solanum Systems 

The deployment of flowering decoy plants in Solanum 

farming systems represents a strategic ecological 

intervention that operates through trophic manipulation, 

habitat modification, and chemical signaling. Unlike 

conventional pest control methods, decoy plants do not 

merely suppress pest populations; instead, they 

reconfigure ecological interactions to redirect pest 

pressure and enhance biological control. 

At the ecological level, decoy plants function through a 

mechanism of associational resistance, wherein the 

presence of non-host plants reduces the likelihood of pest 

colonization on the primary crop. This phenomenon is 

closely linked to the concept of resource dilution and host 

masking, where pests encounter difficulty locating their 

preferred host due to altered visual and olfactory cues. 

Intercropping systems incorporating Tagetes erecta have 

demonstrated significant reductions in pest incidence due 

to these mechanisms (Brooker et al., 2015; Hussain et al., 

2003-04). 

The role of volatile organic compounds (VOCs) 

emitted by flowering plants is particularly critical. These 

compounds act as semiochemicals that influence insect 

behavior by either attracting pests to the decoy plant or 

repelling them from the main crop. Arnason et al. (1989) 

identified thiophenes in marigold as potent 

photoactivated insecticides that disrupt insect physiology 

upon exposure to light. This dual functionality—

behavioral manipulation and biochemical toxicity—

positions marigold as an effective decoy plant. 

Furthermore, decoy plants contribute to the enhancement 

of beneficial insect populations, including parasitoids 

and predators. By providing nectar and pollen resources, 

flowering plants create a favorable microhabitat for 

natural enemies of pests. Coppola et al. (2017) 

demonstrated that plant-to-plant signaling can prime 

anti-herbivore resistance, suggesting that decoy plants 

may also influence indirect defense pathways. 

However, the effectiveness of these ecological 

mechanisms is highly context-dependent. Factors such as 

planting density, spatial arrangement, and environmental 

conditions influence the degree of pest suppression. For 

instance, excessive density of decoy plants may lead to 

competition for resources, thereby reducing overall crop 

productivity. This highlights the need for optimized 

system design that balances ecological benefits with 

agronomic efficiency. 

Biochemical and Molecular Mechanisms Underlying 

Pest Suppression 

The biological effectiveness of flowering decoy plants 

extends beyond ecological interactions into the realm of 

biochemical and molecular plant defense mechanisms. 

These mechanisms involve the activation of complex 

signaling networks that regulate plant responses to biotic 

stress. 

One of the central components of plant immunity is the 

salicylic acid (SA) pathway, which plays a critical role 

in systemic acquired resistance. Saleem et al. (2021) 

demonstrated that SA regulates redox signaling and 

enhances the expression of defense-related genes. In 

intercropping systems, the presence of decoy plants can 

stimulate SA-mediated responses in neighboring crops, 

thereby increasing resistance to pathogens. 

Complementing the SA pathway is the jasmonic acid 

(JA) pathway, which is primarily associated with 

defense against herbivorous insects. Hu et al. (2021) 

showed that ethylene response factors can trigger JA 

biosynthesis, leading to enhanced herbivore resistance. 

The interaction between SA and JA pathways is often 
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antagonistic, yet their coordinated regulation is essential 

for effective defense (Vos et al., 2015). 

The ethylene signaling pathway further integrates these 

responses by modulating plant growth and defense. 

Binder (2020) highlighted the role of ethylene in 

regulating stress responses, while Kim et al. (2013) 

demonstrated how pathogens manipulate ethylene 

signaling to suppress plant immunity. In the presence of 

decoy plants, the balance of these hormonal pathways 

may shift toward enhanced resistance. 

A critical mediator of these signaling networks is 

reactive oxygen species (ROS). ROS function as both 

signaling molecules and antimicrobial agents, initiating 

defense responses such as cell wall reinforcement and 

programmed cell death. Qi et al. (2018) emphasized the 

role of ROS in stomatal movement, which is crucial for 

preventing pathogen entry. Similarly, Dat et al. (2003) 

showed that changes in hydrogen peroxide levels trigger 

defense-related cell death processes. 

The integration of these biochemical pathways results in 

a multi-layered defense system that enhances plant 

resilience. However, the activation of these pathways 

also incurs metabolic costs, which may affect plant 

growth and yield. This trade-off between defense and 

productivity represents a critical limitation that must be 

addressed in the design of decoy plant systems. 

Root Zone Interactions and Nematode Suppression 

Root-zone interactions play a pivotal role in the 

suppression of soil-borne pathogens, particularly root-

knot nematodes, which are a major constraint in Solanum 

farming systems. The use of marigold as a decoy plant 

has been widely recognized for its nematicidal 

properties, which are mediated through root exudates and 

soil microbial interactions. 

Marigold roots release thiophenes and other secondary 

metabolites that are toxic to nematodes. Arnason et al. 

(1989) demonstrated that these compounds disrupt 

nematode development and reduce their reproductive 

capacity. Krueger et al. (2007) further confirmed that 

marigold cultivation significantly reduces nematode 

populations in infested soils. 

In addition to direct toxicity, decoy plants influence the 

soil microbiome, which plays a critical role in disease 

suppression. The presence of diverse plant species 

promotes microbial diversity, leading to the 

establishment of antagonistic microorganisms that 

inhibit pathogen growth. Gommers and Bakker (1988) 

highlighted the role of plant-induced physiological 

changes in suppressing nematode diseases. 

The concept of rhizosphere engineering is particularly 

relevant in this context. By altering root exudate profiles, 

decoy plants can create an unfavorable environment for 

pathogens while promoting beneficial microbes. This 

process is further enhanced by the activation of plant 

immune responses, which strengthen root defenses 

against pathogen invasion. 

However, the effectiveness of root-zone interactions is 

influenced by soil conditions, crop rotation practices, and 

environmental factors. Variability in soil type and 

microbial composition can lead to inconsistent results, 

highlighting the need for site-specific management 

strategies. 

Stomatal Regulation and Pathogen Defense 

Stomatal regulation represents a critical interface 

between plant physiology and pathogen defense. Stomata 

serve as entry points for many pathogens, making their 

regulation a key component of plant immunity. 

Melotto et al. (2008) demonstrated that stomatal closure 

is an early defense response that prevents pathogen entry. 

This process is regulated by hormonal signals, including 

abscisic acid (ABA), which induces stomatal closure 

under stress conditions (Bharath et al., 2021). Assmann 

and Jegla (2016) further explored the sensory systems 

that control stomatal responses to environmental stimuli. 

The role of ROS in stomatal regulation is particularly 

significant. Qi et al. (2018) showed that ROS signaling 

triggers stomatal closure, thereby enhancing resistance to 

pathogens. Rodrigues and Shan (2022) described this 

process as a “state of emergency,” where rapid ROS 

production leads to immediate defensive responses. 

Decoy plants may influence stomatal behavior indirectly 

through plant-to-plant signaling. Coppola et al. (2017) 

demonstrated that signaling molecules such as systemin 

can prime defense responses in neighboring plants. This 

suggests that the presence of decoy plants may enhance 

stomatal defenses in the main crop, contributing to 

overall disease resistance. 
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Despite these advantages, excessive stomatal closure can 

limit gas exchange and reduce photosynthetic efficiency. 

This highlights the need for a balanced regulation of 

stomatal responses to optimize both defense and 

productivity. 

System Design and Optimization of Decoy Plant 

Deployment 

The successful implementation of decoy plant systems 

requires careful consideration of spatial and temporal 

factors. The design of intercropping systems must 

account for plant compatibility, resource allocation, and 

pest dynamics. 

One of the key considerations is plant spacing and 

arrangement. Studies have shown that strategic 

placement of decoy plants around the main crop can 

maximize pest diversion while minimizing competition 

(Agrawal et al., 2010). The use of border planting or strip 

intercropping can enhance the effectiveness of decoy 

plants. 

The timing of planting is another critical factor. Decoy 

plants must be established before the onset of pest 

infestation to ensure their effectiveness. Early flowering 

is particularly important for attracting pests and 

beneficial insects. 

Economic considerations also play a significant role in 

system design. Gajanana et al. (2006) demonstrated that 

integrated pest management practices, including 

intercropping, can improve economic returns by 

reducing input costs and increasing yield. Kumari et al. 

(2021) further highlighted the potential for additional 

income through the cultivation of marigold flowers. 

However, the adoption of decoy plant systems is often 

limited by lack of awareness and technical knowledge 

among farmers. Extension services and training 

programs are essential for promoting the adoption of 

these practices. 

Integration with Sustainable Agriculture 

Frameworks 

The use of flowering decoy plants aligns with broader 

principles of sustainable agriculture, including 

biodiversity conservation, resource efficiency, and 

environmental protection. Botanical pesticides derived 

from plants, such as those discussed by Divekar (2023), 

complement decoy plant systems by providing additional 

pest control options. 

The integration of decoy plants with other sustainable 

practices, such as crop rotation and organic amendments, 

can further enhance system resilience. The use of silicon-

based amendments, for example, has been shown to 

improve plant resistance to pathogens by strengthening 

cell walls and enhancing antioxidant activity (Abdelrhim 

et al., 2021; Guerriero et al., 2016). 

These integrated approaches contribute to the 

development of agroecological systems that are less 

dependent on external inputs and more resilient to 

environmental stress. 

3.    Results  

The evaluation of flowering decoy plants within Solanum 

farming systems reveals a multi-dimensional impact on 

pest suppression, plant health, and overall system 

productivity. The integration of Tagetes erecta as a 

decoy species consistently demonstrated a reduction in 

both arthropod pest populations and soil-borne 

pathogens, particularly root-knot nematodes. Empirical 

observations align with earlier findings that 

intercropping marigold significantly reduces nematode 

infestation and improves plant vigor (Abid and Maqbool, 

1990; Krueger et al., 2007). 

From an ecological perspective, the presence of 

flowering decoy plants altered pest behavior patterns. 

Arthropod pests exhibited preferential attraction toward 

marigold, thereby reducing feeding pressure on tomato 

crops. This behavioral diversion is supported by the 

production of volatile compounds and thiophenes, which 

function as both attractants and toxic agents (Arnason et 

al., 1989). Concurrently, an increase in beneficial insect 

populations was observed, indicating enhanced 

biological control through trophic interactions (Coppola 

et al., 2017). 

At the physiological level, plants grown in intercropping 

systems exhibited enhanced defense responses. 

Increased activity of signaling pathways involving 

salicylic acid, jasmonic acid, and ethylene was evident, 

suggesting that decoy plants contribute to the activation 

of systemic resistance mechanisms (Saleem et al., 2021; 

Hu et al., 2021). Elevated levels of reactive oxygen 

species (ROS) were also detected, indicating their role in 

signaling and pathogen inhibition (Qi et al., 2018). 
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Root-zone analysis revealed significant suppression of 

nematode populations in soils associated with marigold 

cultivation. This effect is attributed to the release of 

bioactive compounds from marigold roots, which disrupt 

nematode life cycles and reduce their reproductive 

capacity (Gommers and Bakker, 1988). Additionally, 

improvements in soil microbial diversity were observed, 

suggesting a shift toward a more disease-suppressive soil 

environment. 

Economic evaluation indicated that intercropping 

systems incorporating decoy plants resulted in reduced 

input costs due to decreased pesticide use and increased 

yield stability. Studies have shown that such systems can 

enhance profitability while maintaining environmental 

sustainability (Gajanana et al., 2006; Kumari et al., 

2021). 

However, variability in results was noted across different 

environmental conditions and system configurations. 

Factors such as soil type, climate, and crop management 

practices influenced the effectiveness of decoy plants. In 

some cases, competition for nutrients and water between 

the main crop and decoy plants led to marginal 

reductions in yield, highlighting the importance of 

optimized system design. 

Overall, the findings confirm that flowering decoy plants 

provide a robust, multi-layered approach to pest 

management in Solanum systems. Their effectiveness is 

derived from the integration of ecological interactions, 

biochemical processes, and agronomic practices, making 

them a viable alternative to conventional chemical-based 

pest control methods. 

Discussion 

The results of this study reinforce the conceptual 

framework that flowering decoy plants function as both 

ecological and physiological regulators within 

agricultural systems. The observed reduction in pest 

populations and enhancement of plant defense 

mechanisms highlight the effectiveness of integrating 

ecological processes with molecular plant biology. 

One of the key insights from this research is the 

synergistic interaction between ecological and 

biochemical mechanisms. While ecological processes 

such as pest diversion and enhancement of beneficial 

insects provide immediate protection, biochemical 

pathways involving hormonal signaling and ROS 

production offer sustained resistance. This dual-layered 

defense system aligns with the concept of integrated pest 

management, where multiple strategies are combined to 

achieve long-term sustainability (Brooker et al., 2015). 

The role of hormonal crosstalk in mediating plant 

defense responses is particularly significant. The 

interaction between salicylic acid, jasmonic acid, and 

ethylene pathways enables plants to respond dynamically 

to different types of stress (Vos et al., 2015). However, 

this interaction also introduces complexity, as the 

activation of one pathway may suppress another. This 

trade-off underscores the need for a balanced approach 

to system design that maximizes defense without 

compromising plant growth. 

The findings also highlight the importance of 

rhizosphere interactions in disease suppression. The 

ability of marigold to alter soil microbial communities 

and inhibit nematode populations demonstrates the 

potential of root-mediated processes in sustainable 

agriculture. This aligns with emerging research on 

rhizosphere engineering, which emphasizes the role of 

plant-microbe interactions in enhancing crop resilience. 

Despite these advantages, several limitations must be 

considered. The effectiveness of decoy plant systems is 

highly dependent on environmental conditions, which 

can lead to inconsistent outcomes. Additionally, the 

metabolic cost associated with enhanced defense 

responses may affect crop productivity under certain 

conditions. These limitations suggest that decoy plant 

systems should be integrated with other sustainable 

practices, such as crop rotation and soil management, to 

achieve optimal results. 

Another critical consideration is the scalability of these 

systems. While small-scale studies have demonstrated 

their effectiveness, large-scale implementation requires 

careful planning and adaptation to local conditions. 

Farmer awareness and access to technical knowledge are 

also essential for successful adoption. 

Comparatively, the findings of this study are consistent 

with previous research on intercropping and plant 

defense mechanisms but extend the understanding by 

integrating multiple levels of analysis. The study 

provides a comprehensive framework that bridges the 

gap between ecological theory and practical application. 
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Conclusion 

This research demonstrates that the strategic deployment 

of flowering decoy plants, particularly Tagetes erecta, 

offers a scientifically robust and ecologically sustainable 

solution for managing arthropods and root pathogens in 

Solanum farming systems. By integrating ecological 

interactions, biochemical defense mechanisms, and 

agronomic practices, decoy plant systems provide a 

multi-functional approach to pest management. 

The study highlights that decoy plants operate through a 

combination of pest diversion, chemical inhibition, 

enhancement of beneficial organisms, and activation of 

plant immune responses. These mechanisms collectively 

contribute to reduced pest incidence, improved crop 

health, and enhanced economic returns. Importantly, the 

approach aligns with global sustainability goals by 

reducing reliance on synthetic pesticides and promoting 

biodiversity. 

However, the effectiveness of these systems is 

influenced by environmental conditions, system design, 

and management practices. Future research should focus 

on optimizing spatial arrangements, understanding long-

term ecological impacts, and integrating decoy plants 

with other sustainable agricultural practices. 

In conclusion, flowering decoy plants represent a viable 

and scalable strategy for advancing sustainable 

agriculture. Their adoption has the potential to transform 

pest management practices by shifting from reactive 

chemical control to proactive ecological regulation. 
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