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	HEADLINE: The HLB pathogen can be rapidly acquired by psyllids
	TITLE: Factors influencing acquisition and inoculation of Candidatus Liberibacter asiaticus by Diaphorina citri
	DATE: 02/08/11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Vector Management]
	ABSTRACT: Transmission of Ca Liberibacter asiaticus (CLas) by the Asian citrus psyllid (ACP) involves complex psyllid-plant-pathogen interactions, which should be understood in order to improve management strategies to control Huanglongbing (HLB). The goal of this research is to determine factors that influence the risks of acquisition or inoculation of the pathogen (CLas) by ACP, e.g vector developmental stage, feeding periods, leaf age and symptom expression/bacterial population in disease plants, in order to optimize strategies to avoid or reduce disease spread within and between citrus groves. 
In study 1, we first compared acquisition efficiency of CLas by different ACP nymphal stadia (1st, 2nd, 3rd, 4th and 5th instars) and adults (1 wk old) after a 48-h acquisition access period (AAP) on infected plants. Mean acquisition efficiencies by adults and 1st, 2nd, 3rd, 4th and 5th instars, as measured by the proportion of infective psyllids by RT-PCR, were 42.9, 68.4, 60, 66.6, 84 and 65.3%, respectively. CLas concentration reached higher levels in ACP when acquired by 4th and 5th instar nymphs. In a second experiment, we compared CLas acquisition efficiency by 3rd-instar nymphs and adults with respect to duration of the AAP (1.5, 6, 12, 24, 48 or 96 h). Almost 30% of the nymphs and adults were PCR positive for CLas when submitted to the shortest AAP tested, suggesting that the minimum AAP required for acquisition is <1.5 h. Nymphs and adults efficiently acquired the pathogen (>90% infective psyllids) when allowed to feed for at least 1 and 4 days, respectively, on young shoots of infected plants.  However, transmission rates to test plants did not change significantly with increasing AAPs, reaching a maximum of 9.4 and 4.8% (per individual) with a 12-h AAP by nymphs and adults, respectively.  By comparing electrical penetration graphs (EPG) of nymphs and adults , we found no significant variations in feeding behavior that could account for differences in acquisition and transmission efficiency between the two development stages.  Mean time to start phloem sap ingestion (waveform E2) was 63 and 75 min for nymphs and adults, respectively . This explains why a significant proportion of insects can acquire the phloem-limited CLas with a 1.5-h AAP. In study 2 we investigated the effect of leaf age (young and asymptomatic vs. symptomatic mature leaves) in CLas source plants on pathogen acquisition and vector probing behavior, showing that more efficient acquisition depends on the availability of young leaves in infected plants, apparently because phloem ingestion by ACP adults is more frequent and last longer on the younger leaves (see previous reports). In study 3 we evaluated CLas acquisition efficiency by ACP adults on infected citrus with variable pathogen titers, and found that acquisition can occur on asymptomatic infected plants, but efficiency is higher on plants with higher bacterial titers, usually symptomatic (see previous reports). In study 4, we are studying the relationship between duration of the inoculation access period (IAP) and transmission efficiency of CLas by ACP. A first experiment was conducted to determine when insects start inoculating the pathogen after acquiring it from source plants (latent period), and the results show that the latent period is around 10 days. So, we set up 4 trials of a second experiment where the insects were confined for a 2-week AAP on infected plants and then submitted to variable IAPs (0.5, 1.5, 6, 12, 48, 24) on test plants. A third experiment was set up to determine EPG waveforms related to inoculation and minimum IAP to perform such waveforms. In Study 5, we will be testing if systemic and contact insecticides can prevent CLas inoculation on plants with or without young shoots. Results of studies 4 (2nd and 3rd experiments) and 5 will be available during the third and last year of this project.
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