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REPORT UPDATE (650 words)

Previously we reported the results from this project focusing on psyllid acquisition of the citrus greening pathogen (Las).
Detection of Las was not likely during the first 7 days after psyllids fed on Las (+) plants. As feeding time increased on
infected plants, the detection rate of the pathogen in psyllids also increased. Under laboratory conditions, the average rate of
acquisition of the Las by adult psyllids feeding on infected plant material never exceeded 40-45% and averaged about 30%.
However, between 70% and 100% of adult psyllids that were reared as nymphs on infected plant material tested positive for
the pathogen. Since the last report, the latent period of Las prior to transmission by D. citri was evaluated by placing
healthy psyllids on HLB-positive sweet orange plants for acquisition access periods (AAPs) of 1, 7, and 14 days. Following
each AAP, single psyllids were transferred to individual healthy sweet orange plants every 2-3 days for approximately one
month, followed by testing for the HLB pathogen with real-time PCR. Thirty individual psyllid transfers were conducted for
each AAP. In a second experiment, seven groups of 10-15 psyllids were transferred to healthy sweet orange plants weekly
following AAPs of 1, 7, and 14 days. Currently, all plant material is being held for testing to determine the success of Las
transmission by D. citri. Efficiency of Las transmission by D. citri was evaluated by placing adult psyllids reared on
Las-positive citrus plants onto healthy citrus seedlings for inoculation access periods (IAP) of 1d, 4d, 7d, 9d, or 15d. At the
end of the IAP, the psyllids were removed to 80% ethanol and analyzed using real-time PCR to confirm the presence of the
HLB pathogen. The seedlings are currently being held for HLB symptom development and tested monthly using real-time
PCR to assess transmission of the HLB pathogen. More detailed studies on transmission have been initiated using an
electrical penetration graph (EPG) system to record electrical waveforms during psyllid feeding events and correlate the
occurrence of various behaviors with successful pathogen transmission. By doing so, this will allow a more precise
determination of the feeding time required for successful pathogen transmission. Female psyllids reared on Las positive
plants were connected to the EPG system and then allowed to begin feeding behaviors on uninfected sweet orange
seedlings. Waveforms produced by psyllid feeding were monitored and psyllids were removed from plants after a
predetermined amount of time had been spent performing a given behavior or series of behaviors (eg, probing, xylem
penetration, phloem penetration and egestion and ingestion, etc..). After being removed from a plant, the Las status of each
psyllid is confirmed using real-time PCR and plants are then held in the greenhouse to be later tested for successful LAS
transmission. Experiments are currently underway to establish whether transovarial transmission occurs in D. citri. Sexually
mature, Las-infected D. citri were caged on uninfected sweet orange seedlings, then removed upon the appearance of eggs
and tested for the presence of Las with real-time PCR. In an initial set of experiments, approximately 4% (N = 42) of pooled
3rd-4th stage nymphs allowed to develop from these eggs tested positive for Las despite the fact that the nymphs were
reared on uninfected plants, suggesting transovarial transmission may occur at a low rate. In a second set of experiments,
eggs obtained from Las-infected D. citri were transferred to healthy sweet orange seedlings or an alternate D. citri host, the
curry leaf plant, Bergera (Murraya) koenigii. Three stages of offspring were tested for the presence of transovarially-inherited
Las: pooled 1st-2nd stage nymphs, 3rd-4th stage nymphs, and newly-emerged adults. Although experiments are still
ongoing, no offspring have tested positive for Las to date in this second round of experiments. The results of these two trials
suggest that transovarial transmission may occur, but at a very low rate.



	Radio Button1: Yes
	Radio Button2: Yes
	Title: Investigation of psyllid transmission of the citrus greening pathogen and methods for preventing pathogen transmission
	Investigator: Michael E. Rogers, Ronald H. Brlansky
	Email: mrgrs@ufl.edu
	Phone: 863-956-1151
	Organization: UF/IFAS/CREC
	Date: 01/15/09
	Contract: 00066857
	Duration: 2
	Year: 1
	Funds: 95000
	Report: Previously we reported the results from this project focusing on psyllid acquisition of the citrus greening pathogen (Las).  Detection of Las was not likely during the first 7 days after psyllids fed on Las (+) plants.  As feeding time increased on infected plants, the detection rate of the pathogen in psyllids also increased. Under laboratory conditions, the average rate of acquisition of the Las by adult psyllids feeding on infected plant material never exceeded 40-45% and averaged about 30%.  However, between 70% and 100% of adult psyllids that were reared as nymphs on infected plant material tested positive for the pathogen.    Since the last report, the latent period  of Las prior to transmission by D. citri was evaluated by placing healthy psyllids on HLB-positive sweet orange plants for acquisition access periods (AAPs) of 1, 7, and 14 days.  Following each AAP, single psyllids were transferred to individual healthy sweet orange plants every 2-3 days for approximately one month, followed by testing for the HLB pathogen with real-time PCR. Thirty individual psyllid transfers were conducted for each AAP. In a second experiment, seven groups of 10-15 psyllids were transferred to  healthy sweet orange plants weekly following AAPs of 1, 7, and 14 days. Currently, all plant material is being held for testing to determine the success of Las transmission by D. citri.   Efficiency of Las transmission by D. citri was evaluated by placing adult psyllids reared on Las-positive citrus plants onto healthy citrus seedlings for inoculation access periods (IAP) of 1d, 4d, 7d, 9d, or 15d. At the end of the IAP, the psyllids were removed to 80% ethanol and analyzed using real-time PCR to confirm the presence of the HLB pathogen. The seedlings are currently being held for HLB symptom development and tested monthly using real-time PCR to assess transmission of the HLB pathogen.   More detailed studies on transmission have been initiated using an electrical penetration graph (EPG) system to record electrical waveforms during psyllid feeding events and correlate the occurrence of various behaviors with successful pathogen transmission.  By doing so, this will allow a more precise determination of the feeding time required for successful pathogen transmission.  Female psyllids reared on Las positive plants were connected to the EPG system and then allowed to begin feeding behaviors on uninfected sweet orange seedlings.  Waveforms produced by psyllid feeding were monitored and psyllids were removed from plants after a predetermined amount of time had been spent performing a given behavior or series of behaviors (eg, probing, xylem penetration, phloem penetration and egestion and ingestion, etc..). After being removed from a plant, the Las status of each psyllid is confirmed using real-time PCR and plants are then held in the greenhouse to be later tested for successful LAS transmission.   Experiments are currently underway to establish whether transovarial transmission occurs in D. citri. Sexually mature, Las-infected D. citri were caged on uninfected sweet orange seedlings, then removed upon the appearance of eggs and tested for the presence of Las with real-time PCR. In an initial set of experiments, approximately 4% (N = 42) of pooled 3rd-4th stage nymphs allowed to develop from these eggs tested positive for Las despite the fact that the nymphs were reared on uninfected plants, suggesting transovarial transmission may occur at a low rate. In a second set of experiments, eggs obtained from Las-infected D. citri were transferred to healthy sweet orange seedlings or an alternate D. citri host, the curry leaf plant, Bergera (Murraya) koenigii. Three stages of offspring were tested for the presence of transovarially-inherited Las: pooled 1st-2nd stage nymphs, 3rd-4th stage nymphs, and newly-emerged adults. Although experiments are still ongoing, no offspring have tested positive for Las to date in this second round of experiments.  The results of these two trials suggest that transovarial transmission may occur, but at a very low rate. 


