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Abstract

Traditionally, plant pathologists have emphasized controlling crop pathogens, neglecting

the importance of conserving their diversity in natural ecosystems. Native plant pathogens

thriving in natural  environments significantly  contribute to ecosystem structure,  stability,

nutrient cycling, and productivity. The coevolution of wild crop progenitors with native

pathogens  yields  a  diverse  array  of  disease  resistance  factors,  serving  as  a  critical

resource  for  farmers  and breeders  in  developing  disease-resistant  cultivars.  Moreover,

native  plant  pathogens  hold  promise  as  valuable  research  tools,  model  systems  for

scientists,  and  potential  sources  of  novel  drugs,  pesticides,  bio-control  agents,  and

biotechnological innovations (Ingram 1999, Ingram 2022)

Artificial  Intelligence (AI)  technology,  specifically  Deep Learning  (DL),  is  revolutionizing

agricultural  sustainability  by advancing plant  disease identification (Ayoub Shaikh et  al.

2022,  Wongchai  et  al.  2022).  DL  extends beyond  single-crop  disease  identification,

encompassing multiple crops and diseases (Lee et al. 2020). Utilizing computer vision and

Internet of Things (IoT), AI enhances the ability to recognize and categorize plant diseases
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across diverse agricultural landscapes (Sinha and Dhanalakshmi 2022). The data used is

crowdsourced from images captured through cameras or smartphones.

However, to comprehensively monitor and understand plant diseases on a larger scale

for diversity  study,  AI  practitioners  should integrate  broader  factors  into  their  predictive

modeling such as weather patterns, geographical variations, environmental conditions, and

real-world  challenges. Overcoming real-world  challenges involves addressing previously

unseen diseases, modeling disease distribution across extensive geographical areas, and

managing domain adaptation, which arise from differences in data distributions between

the source and target domains.

An innovative plant disease identification framework has been established, benchmarked

on the largest plant disease dataset (Mohanty et al.  2016).  This framework specifically

focuses on addressing the crucial challenges in this field. The reliability of DL models was

thoroughly  analyzed  and  evaluated  through  machine  vision  interpretation,  and

cases lacking labeled data were explored (Chai et al. 2023). This presentation will not only

highlight  the  significant  advancements  achieved  but  also  outline  future  plans  to  new

ecological studies of plant diseases identification as indispensable elements in the broader

landscape of global environmental change research.
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