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Data to Decisions:

The Art of Adhesive-Based Pest Management (APM)

Quite often glue boards are treated as routine consumables and not scientific instruments.
Each captured flying insect pest represents a measurable interaction between insect
behavior, structural environment, and adhesive performance. When properly interpreted,
captures provide insight into pest presence, movement, and contributing environmental
conditions. This insight allows pest management professionals (PMPs) to move beyond
reactive response and toward informed, data-driven decision-making.

Glue Boards as Scientific Instruments

Insect light traps (ILTs) are among the most widely used monitoring tools in commercial pest management.
Strategically installed within healthcare facilities, food plants, pharmaceutical facilitates, warehouses, and
countless other sensitive environments, ILTs quietly perform a critical function. Inside each ILT, a glue board
accumulates insect captures over time. While glue boards are often treated as service items, their true value
extends far beyond insect removal. Glue boards are not just trapping devices, nor disposal devices, they are
sampling instruments that convert insect behavior into actionable data.

Effective flying insect pest monitoring follows a sequential chain:
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Each step in this chain must function reliably. Attraction brings a flying insect pest into ILT proximity. Landing
creates the opportunity for adhesive surface interaction. Capture occurs when adhesive properties immobilize the
insect. Retention ensures the insect remains available for identification and behavioral ecology interpretation. The
retained insect becomes data. And data informs decisions.

This integration of adhesive science and entomological monitoring forms the foundation of Adhesive-Based Pest
Management (APM).

Special thanks to Dr. Stuart (Doc) Mitchell, Integrated Life Sciences SME, PestWest USA LLC, for his expertise and contributions to this IPM analysis.




Monitoring as Behavioral Ecology

Monitoring is the study of insect movement infrastructurally. From an entomological perspective, glue boards do
not simply collect insects-they record behavioral ecology.

Flying insect pests free-range through structures in response to environmental cues such as resources, light,
airflow, temperature, and humidity.
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g Resource availability (primary driver):

— Odors from food, fermentation, and putrefaction are significant
attractants. These govern where many flying insect pests
ultimately want to go and define rich resource zones.

R _\C')'_ Light gradients (visual orientation and flight guidance):
; -~ Many flying insect pests are strongly phototactic. Light gradients

influence flight direction, corridor use, and landing decisions (the
primary mechanism exploited by ILTs).
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Flying insect pests use anemotaxis, orienting upwind to follow
airflow corridors that transport volatile cues to locate mates,
food, hosts, etc.

% Airflow cues (odor transport and flight path shaping):

Temperature (metabolic and activity optimization):

Flying insect pests prefer slightly warmer zones within their survivable
range. As poikilotherms, flying insects use behavioral thermal regulation
and warmer zones improve muscle performance and flight efficiency.

Humidity (supportive but secondary modifier):
Humidity helps prevent desiccation and often correlates with

resource presence, but it is not often a primary directional cue.
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Structural geometry also plays a critical role. Lines, edges, corners, doorways, and equipment surfaces influence
flight pathways. These predictable flight pathways are known as behavioral corridors. Understanding these
corridors is essential.

For example, House fly (HF), Musca domestica, glue board captures along production line edges often reveal the
intersection of resource motivation and structural guidance. Even small accumulations of organic residue, food
particles, or microbial films can create localized rich attractant sources.

Production lines form strong visual contrast boundaries, which HFs use for navigation through their motion-
sensitive compound eyes. At the same time, heat generated by operating equipment creates slightly warmer
micro-environments that support sustained flight activity, while airflow produced by machinery establishes
predictable movement corridors. Elevated humidity from production moisture further reinforces environmental
suitability.

These conditions create ideal interception zones where resource-driven flight, light-guided orientation, and
airflow-shaped movement converge - allowing glue boards to capture not only insects, but meaningful data about
structural risk and underlying contributing or conducive conditions.

This interaction between insects and the built environment can be understood through the concept of
"archopestology” - the relationship between pest behavior and architectural structure.

Flying insect pest presence is not a random occurrence. It is a biological indicator. ILTs exploit flying insect pest
visual physiology. Glue boards provide measurable evidence of insect activity.

Visual Physiology and Light Interaction

UVA light interaction and attraction to ILTs depends upon how ultraviolet light interacts with the surrounding
environment. UVA light emitted by FUVA and LED lamps interacts with intra-ILT and inter-ILT surfaces through
diffuse and specular reflection.



For example, diffuse reflection scatters light in multiple directions from rough or porous surfaces such as the
adhesive surface of the ILT glue board. Specular reflection occurs when light reflects in a mirror-like direction
from smooth surfaces such as the ILT chassis. These reflections, coupled with those from features of the
protected space, can influence how insects visually locate ILTs.

The effectiveness of UVA emitting ILTs is demonstrated in the visual physiology of the model ILT testing species,
House fly (HF), Musca domestica. HF possesses diurnal apposition compound eyes composed of hundreds of
individual six-sided ommatidia, each containing specialized photoreceptors.

The R1-R6 photoreceptors are primarily responsible for motion detection and contrast perception, allowing HF to
navigate structural edges and flight corridors. The R7 photoreceptor (peaking 330-370 nm) drives UVA-mediated
orientation and attraction, while the R8 photoreceptor is primarily blue-sensitive (~430-460 nm).

Light intensity also plays an important role. While lumen describes total light output, lux describes the intensity
of light reaching a surface. Competing light sources reduce relative ILT UVA intensity, decreasing flying insect
attraction and interception probability.

The R7 and R8 photoreceptors provide spectral sensitivity. These visual signals are processed in the insect’s
protocerebrum, where orientation and landing decisions occur. Because this visual system functions optimally
under sufficient light intensity, ILT placement, light visibility, and minimizing competing illumination directly
influence HF attraction and landing behavior.

ILT placement therefore plays a critical role in attraction. ILTs must be positioned where light visibility is
unobstructed or line-of-sight and where competing light sources do not interfere.

| Attraction creates opportunity. Capture determines outcome. |

Adhesive Performance: The Physics of Retention

Capture happens in fractions of a second as many flying insect pests are capable of rapid escape. For example,
HF can land and initiate take-off within milliseconds. Capture success depends upon adhesive performance
during this brief time. Two adhesive properties are particularly critical:

o Initial tack: Ability of glue to grab the insect during the first milliseconds of contact.
o Wetting effect: Ability of glue to spread over and around the insect cuticle.

The insect cuticle contains microscopic structures and hairs. Proper wetting-effect allows adhesive to conform to
these structures, increasing contact surface area and grip.

If tack and wetting-effect occur rapidly, capture proceeds toward immobilization. If wetting-effect is insufficient,
rebound or escape bounce may occur, allowing the insect to detach. This makes adhesive performance essential
for monitoring accuracy or avoiding undiscovered and injurious flying insect pest activity.

Glue board pressure-sensitive adhesives (PSAs) are viscoelastic materials, meaning they combine fluid-like
and solid-like properties. This allows the adhesive to flow slightly and “wet" the insect cuticle while maintaining
the elastic strength needed for retention. Many glue board adhesives also incorporate a hindering amine light
stabilizer (HALS) or UV stabilizers to help reduce degradation from UVA lamp exposure and environmental
conditions.

Once captured, flying insect pests attempt escape through repeated movement, including leg pulling, wing
beating, and body twisting. This post-capture activity is known as struggle. These escape attempts apply
mechanical forces to the adhesive surface.

Shear strength allows adhesive to resist sliding forces. Peel strength allows adhesive to resist lifting forces. At
the same time, adhesive deformation allows the insect to partially embed further into the adhesive matrix layer, a
process known as embedment.

Embedment increases adhesive contact area and improves adhesive pull-off resistance. As escape struggle
continues, insects expend metabolic energy and experience struggle fatigue, reducing escape capability. Proper
adhesive performance ensures insect retention throughout this process.

Adhesive performance must remain consistent over time. Two properties influence long-term stability:



o Creep is the slow movement of adhesive under load
e Sag is the downward movement of adhesive due to gravity and heat
Excessive creep or sag may reduce capture stability.

Adhesive thermal stability helps ensure consistent performance across FUVA and LED ILT temperature variations.
ILT operating conditions create localized micro-environments that influence adhesive behavior. Adhesive
formulation, glue thickness, and glue mass are engineered to maintain performance within these environments.

When adhesives perform consistently, flying insect pest retention remains reliable. Retention is the glue’s ability to
keep insects captured over time. Without retention, capture data will be incomplete and erroneous.

Glue boards function as biological sampling devices not disposal devices. Like any sampling system, their
accuracy depends upon retention reliability. If flying insect pests escape due to insufficient wetting-effect, tack,
or retention strength, monitoring data misinterprets pestiferousness.

Reliable adhesive retention of flying insect pests ensures that capture counts accurately reflect pest presence and
behavioral ecology. This is a central strategy of APM.

| Glue boards are biological sampling devices — not disposal devices. |

From Capture to Data

Once retained, insects become measurable data. Trend analysis or analyses is the practice of collecting and
examining flying insect capture data over time to identify consistent patterns, such as upward or downward
movements. Trend analysis is critical to identify emergent pest activity or low-level infestation (LLI).

Repeated flying insect captures through space and time indicates a persistent or rich resource site that supports
robust insect reproduction. This activity may represent stable age distribution (SAD) or mean developmental stage
durations, which suggests a consistent proportion of individuals in each morphological stage (e.g., eggs, larvae,
pupae, adults) as well as lack of a pest control intervention. Single flying insect captures may represent incidental
entry. Trend analysis distinguishes between the two.

Species identification, capture counts, and location can discover the root cause of pest activity. Root cause

is the highest-level cause that sets in motion the entire cause-and-effect reaction that ultimately leads to the

pest problem. Glue boards therefore function as both sampling tools and diagnostic devices. They reveal insect
behavior.

Glue boards reveal structural vulnerabilities. Glue boards reveal favorable environmental conditions.

Integrating Adhesive Science, Entomology, and Environment

APM integrates adhesive science, entomology, and environmental understanding. It recognizes that monitoring
accuracy depends upon both insect behavior and adhesive performance.

o ILT placement science ensures interception » Adhesive science ensures capture reliability

« Entomology provides interpretation » Monitoring converts capture into data

» Data supports decisions

This integrated approach allows PMPs to identify underlying causes rather than simply responding to random
symptoms. Glue boards become tools for understanding pest ecology within the built environment.

Glue boards may appear simple, but their function is sophisticated. They represent the intersection of adhesive
physics and biology.

Adhesive wetting-effect, tack, deformation, and retention determine capture success. Environmental conditions
influence adhesive performance. Structural conditions influence insect movement.

Adhesive science ensures that knowledge is reliable. Modern pest management increasingly depends on
objective data. Through applied APM, glue boards provide that data.

It isn't about attraction alone, it's about ensuring that once flies land, they cannot leave. Because when insects

cannot leave, they leave behind something far more valuable than their presence. They leave behind behavioral
data. And data drives decisions.



