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OBJECTIVE
In this study, our objectives were to: 1) develop a taxonomy of emerging plant disease and societal response, 2) apply it to the analysis of news media and other public-domain Internet sources for real-time monitoring of plant epidemics and 3) demonstrate the inter-relatedness of human, animal and plant health while applying the taxonomy for indications and warning of plant epidemics.
BACKGROUND

Plant pest and disease epidemics occur every year and occasionally reach levels that profoundly impact societal stability by directly or indirectly affecting food security, human and animal health, or economic security [2]. Historically, the one medicine doctrine has included animal and human cross-surveillance [1]. However, little attention has been paid to the impact of plant epidemics on animal and human health. We present a novel approach to real-time surveillance of plant epidemics and related social disruption.
METHODS

In this study, a model that was previously developed for detection and assessment of human and animal diseases at Project Argus [3,4], was modified for application to crop pest and disease epidemiology. The model was used to monitor, real-time, critical infrastructure, management strategies, food security, and economics associated with plant health threats. Media and other public domain Internet sources were searched iteratively for direct and indirect indicators of plant pests and disease using multiple key word combinations in English, Vietnamese and Chinese from September 2005 to September 2007.
RESULTS

Thousands of sources were searched including over 180 Vietnamese and 580 Chinese language sources. This resulted in a compilation of 135 unique reports from Vietnam (123 Vietnamese, 31 English); and 85 unique reports (81 Chinese, 4 English) from China. In total, there were 1984 search results in Vietnamese, 104 search results in English for planthoppers in Vietnam (94.8 % Vietnamese). In China there were 3026 Chinese search results and 46 search results in English (98.5 % Chinese).
Case Study: The brown planthopper (BPH), Nilaparvata lugens), is a serious pest of rice. In addition, BPH can vector Rice Grassy Stunt Virus (RGSV) and Rice Ragged Stunt Virus (RRSV). Planthopper associated feeding damage, along with RGSV and RRSV diseases transmitted by BPH, reduced rice production in China and Vietnam in 2005-2007. Smuggled ducks were introduced from China to feed on and control the planthoppers.  The introduction of these ducks also introduced the Chinese strain of highly pathogenic avian influenza (HPAI) to Vietnam. Ducks which died of HPAI decomposed in the rice paddies, presenting additional human and animal risk.
CONCLUSIONS

The use of public domain Internet source media was effective in identifying an unprecedented rice epidemic in Asia. Additionally, the study clearly indicated the link between a rice pest which vectors rice virus, rice paddies, ducks and HPAI in 2006. This case study documents the inter-relatedness of health in human, animal and plant populations, and is the first study to demonstrate the relationship between rice pests, rice disease, ducks and HPAI using public Internet media sources.
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