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Abstract

The Philippine Long-horned Beetle, identified as Lagriadoliops
anichtchenkoi sp. nov, poses a significant threat to Breadfruit Trees (Artocarpus
altilis, Parkinson Fosberg) in Ayoke Island, located in North Eastern Mindanao,
Philippines. This study investigates the spatial distribution patterns of this newly
discovered pest, aiming to enhance our understanding of its ecological preferences
and potential impacts on the local ecosystem. Field surveys were conducted across
Ayoke Island to assess the prevalence and distribution of the Philippine Long-
horned Beetle within Breadfruit Tree populations. Utilizing geographic information
system (GIS) technology, we mapped the spatial distribution of infestations and
identified key environmental factors influencing the beetle's prevalence. Data
analysis incorporated ecological parameters, including climate, soil composition,
and vegetation density. Preliminary findings reveal a non-uniform distribution of
the Philippine Long-horned Beetle across Ayoke Island, with certain areas
experiencing higher infestation rates than others. Our study suggests a correlation
between specific environmental conditions and the beetle's presence, providing
insights into potential mitigation strategies. Understanding the spatial dynamics of
this pest is crucial for developing targeted management plans to protect Breadfruit
Trees, an essential component of the local agricultural landscape. This research
contributes valuable information to the scientific community, local authorities, and
farmers, offering a foundation for the development of effective pest control
measures and conservation strategies tailored to Ayoke Island's unique ecological
context. As the Philippine Long-horned Beetle continues to pose a threat to
Breadfruit Trees, proactive and science-based interventions are essential to
safeguard the agricultural and ecological balance of this island.

Keywords: Philippine Long-horned Beetle, Ecological Dynamics, Prevalence
Mapping, Ecosystem Impact, Ayoke Island Ecology

Introduction

In the context of global biodiversity loss and the escalating challenges
posed by invasive species, understanding the spatial distribution of this newly
discovered pest is paramount for implementing effective management strategies [9,
10]. The Philippine Long-horned Beetle (Lagriadoliops anichtchenkoi sp. nov), a
member of the Coleoptera family Cerambycidae, [2, 11, 12] has recently emerged
as a significant pest affecting Breadfruit Trees (Artocarpus altilis, Parkinson
Fosberg) in Ayoke Island, situated in North Eastern Mindanao, Philippines.

Previous studies on the spatial distribution of invasive species have
provided valuable insights into their ecological behaviors and the factors
influencing their prevalence [1]. Research on the dynamics of similar pests has
demonstrated the importance of environmental variables, such as climate, soil
composition, and vegetation density, in shaping their distribution patterns [6].
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The identification of this new beetle species underscores the need for a
comprehensive assessment of its spatial distribution patterns and ecological
preferences. As an invasive pest targeting the economically and culturally
significant Breadfruit Trees, urgent attention is required to mitigate potential
agricultural losses and preserve the biodiversity of Ayoke Island.

This novel beetle species poses a potential threat to the ecological integrity
of Ayoke Island's Breadfruit Tree populations, which play a crucial role in the local
agricultural and environmental landscape. This study builds upon the growing body
of research on the ecological dynamics of invasive species, combining
entomological and ecological approaches to unravel the mysteries surrounding
Lagriadoliops anichtchenkoi sp. nov. Drawing upon this knowledge, our study
aims to contribute a localized perspective to the broader understanding of invasive
species ecology.

By integrating field surveys with advanced geographic information system
(GIS) technology, we seek to map the spatial distribution of the Philippine Long-
horned Beetle across Ayoke Island. This multidisciplinary approach will enable us
to identify key environmental determinants influencing the beetle's prevalence,
providing a foundation for the development of targeted pest management strategies.
Hence, we delve into the spatial dynamics of Lagriadoliops anichtchenkoi sp. nov,
this research not only addresses the immediate threat to Breadfruit Trees in Ayoke
Island but also contributes to the broader scientific discourse on invasive species
management and ecological conservation.

Materials and Methods

The conducted research exclusively focused on examining the spatial
distribution of infestations by Lagriadoliops anichtchenkoi sp. nov within
Breadfruit Trees on Ayoke Island. To achieve this objective, we utilized
Geographical Information Systems (GIS) to generate maps illustrating the
prevalence and distribution of the beetle within the Breadfruit Tree populations.
Notably, the study did not encompass an analysis of additional factors, such as the
physical characteristics of the study sites.

Study Area
The investigation took place on Ayoke Island in Cantilan, located in
Surigao del Sur, within Northeastern Mindanao, Philippines. (see Figure 1).

Sampling Design

A thorough survey was undertaken to evaluate the degree of infestation by
Lagriadoliops anichtchenkoi sp. nov among the total of 495 Breadfruit Trees on the
island. Each individual tree underwent a meticulous examination and was assessed
for the presence of the pest.
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Figure 1. Location of the study site.

Instruments and Data Gathering Procedure

The research utilized the Global Positioning System (GPS) to precisely
determine the coordinates of each Breadfruit Tree within the study sites,
irrespective of their infestation status by pests and diseases. Simultaneously, the
collection of data and identification of these pests and diseases were conducted.
Initially, on-site identification was facilitated with the guidance of local experts,
who provided local names for the organism under investigation. Detailed
photographs of the pests and diseases were captured on-site using a DSLR Nikon
3200 camera.

Subsequently, the gathered samples were transported to the Bio Lab of
NEMSU for thorough verification and identification. This process involved
consulting monographs, reference books, online resources, and engaging in direct
communication with experts in the field. The GPS data collected were then utilized
to generate an infestation map through the use of the QGIS software.

Data Analysis

The analysis of data was performed using QGIS 3.18 Zurich Version,
chosen for its effectiveness in processing the collected data. The GPS coordinates
acquired played a pivotal role in generating a distribution map, visually depicting
the prevalence of Lagriadoliops anichtchenkoi sp. nov infestation among the
Breadfruit Trees on Ayoke Island.

This spatial representation of Lagriadoliops anichtchenkoi sp. nov
infestation serves as an illustration of the geographic relationship between the pest
and the Breadfruit Trees. These geographical patterns offer valuable insights for
further exploration into environmental factors, encompassing temperature, climate,
light conditions, atmospheric pressure, and landforms. By establishing correlations
between these factors and the distribution of the pest on Breadfruit Trees, we can
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glean a deeper understanding of the ecological dynamics associated with this
infestation.

Results and Discussion

A total of 495 Breadfruit Trees were meticulously examined for
Lagriadoliops anichtchenkoi sp. nov (Figure 2, 3) pest infestations on Ayoke
Island, with a significant number of these trees situated in close proximity to
residential areas. The comprehensive survey revealed varying degrees of infestation
by Lagriadoliops anichtchenkoi sp. nov among the Breadfruit Trees. The collected
data was instrumental in creating a detailed distribution map using QGIS 3.18
Zurich Version.

Figure 2. The Philippine Long-horned Beetle
(Lagriadoliops anichtchenkoi sp. nov)

Figure 3. Damage caused by Philippine Long-horned Beetle (Lagriadoliops
anichtchenkoi sp. nov) in one of the Breadfruit Tress in Ayoke Island.

Spatial analysis unveiled non-uniform distribution patterns of the Philippine
Long-horned Beetle across Ayoke Island, highlighting localized clusters of preval-
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ence in certain areas with higher infestation rates (Figure 4). The spatial
distribution map indicated potential correlations between the prevalence of
Lagriadoliops anichtchenkoi sp. nov and specific geographic features. Further
exploration of these correlations is essential for gaining insights into the ecological
preferences of the beetle.
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Figure 4. Pest distribution map

Preliminary observations suggest that environmental factors, including
temperature, climate, and vegetation density, may significantly influence the spatial
distribution of the beetle [8]. This information is crucial for comprehending the
broader ecological dynamics of the infestation.

In terms of ecological implications, the non-uniform spatial distribution of
Lagriadoliops anichtchenkoi sp. nov raises questions about its interactions within
the Ayoke Island ecosystem. Understanding how the beetle selects habitats and
spreads can contribute to formulating targeted conservation strategies.

The spatial information gathered serves as a foundation for developing
effective management strategies. Localized interventions can be designed based on
identified clusters of infestation, optimizing resource allocation and increasing the
likelihood of successful pest control.

Correlating the distribution of the Philippine Long-horned Beetle with
environmental factors allows for the exploration of the impact of climate and other
geographic features on infestation patterns. This insight is crucial for predicting
potential future spread and designing proactive measures.

Given the potential economic and ecological consequences of
Lagriadoliops anichtchenkoi sp. nov infestation, collaborative efforts between local
authorities, farmers, and researchers are deemed essential. The spatial data can
serve as a basis for collaborative initiatives aimed at mitigating the impact of the
beetle on Breadfruit Trees.
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Conclusion

The spatial distribution study of the Philippine Long-horned Beetle
(Lagriadoliops anichtchenkoi sp. nov) in Ayoke Island, North Eastern Mindanao,
Philippines, reveals important insights into its prevalence as a pest of Breadfruit
Trees (Artocarpus altilis, Parkinson Fosberg). The findings underscore the
significance of understanding the ecological patterns and geographical spread of
this beetle, which poses a threat to the cultivation of breadfruit in the region.

The research provides valuable information about the specific areas on
Ayoke Island that are more susceptible to infestations, shedding light on the
localized impact of the beetle on breadfruit trees. This knowledge is crucial for the
development and implementation of targeted pest management strategies to
mitigate the potential damage to breadfruit crops.

Additionally, the study enhances our understanding of the interaction
between the Philippine Long-horned Beetle and breadfruit trees, contributing to the
broader field of agricultural entomology. The identification of the beetle as a pest
of breadfruit emphasizes the importance of monitoring and controlling its
population to safeguard the agricultural and economic interests of the local
community.
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