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Abstract of the doctoral research 
Viroids are the smallest plant pathogens, consisting of naked single-stranded circular RNA without protein 
capsid, or even any protein coding sequence. Viroid symptoms and their yield losses can vary from symptomless 
to very severe, depending on the viroid species, type of viroid strain, plant host and cultivar, plant age, 
environmental and climatic conditions. In Thailand, two pospiviroids, Columnea latent viroid (CLVd) and pepper 
chat fruit viroid (PCFVd) cause serious yield losses on both tomato fruit and hybrid seed production. Moreover, 
especially the exported tomato (Solanum lycopersicum) and chili (Capsicum annuum) hybrid seeds need to 
comply the seed certification program before a phytosanitary certificate can be issued. However, these two 
viroids have been intercepted with traded tomato and chili seeds by quarantine of several countries. This causes 
concern about these diseases, especially CLVd, of which isolates (or variants) in Thailand (tomato isolate) cause 
more severe symptoms than the ornamental isolates (most US and European isolates) and may have different 
biology (host ranges, severity and yield losses) as well. For this reason, the main objective of this PhD study is 
to investigate these two pospiviroids, CLVd and PCFVd, and enhance the knowledge on their biology. In 
addition, a fast, reliable and sensitive point-of-care RT-LAMP detection tool was developed in support of PCFVd 
surveillance.  Throughout several chapters, the epidemiological knowledge on CLVd is enhanced, by studying 
symptom severity in different hosts, assessing the progeny quasi-species population in relation to host plant 
pathogenicity and genomic variability. The pathogenicity and symptom severity of four different isolates of 
CLVd, known to induce mild, intermediate and severe symptoms on a range of host plants was described. 
Progeny populations of CLVd known as “quasi-species” were studied across a range of solanaceous hosts. A 
clear picture on these CLVd progeny populations was obtained by means of indexed amplicon sequencing. This 
methodology allowed to directly obtain a high number of full-length viroid genome sequences, and permitted 
to study CLVd population evolution in the plant, and define mutation profiles and the effects of the mutations 
on viroid secondary structure and host specific single-nucleotide polymorphisms (SNP). Furthermore, the CLVd 
progeny population was studied in different plant tissues (leaves, apical leaves, flowers, pollens, petals and 
fruits), and this at different time points. Finally, the CLVd taxonomy was re-evaluated based on sequence 
similarity and phylogenetic analysis of all known CLVd sequences to date, and the results of this work on disease 
severity, CLVd population and evolution.  
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