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Project Title  Artificial systems for Diaphorina citri

Principal Investigator D. G. Hall Today’s Date 09/23/08
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REPORT UPDATE (650 words)

The objective of this project is to determine methods of holding psyllids on an artificial diet for the purposes of introducing
chemicals or organisms into the psyllid, obtaining organisms such as Liberibacter asiaticus from psyllids, and ultimately to
develop an artificial rearing system for the psyllid. We have experimented with a number of different types of containers in
which to allow psyllids to feed on a liquid diet. We have tried containers resembling those reported to be effective for rearing
whiteflies. Plastic vials ranging in size from 25 to 500 ml in capacity have been tried as have small Petri dishes. There has
generally been little difference in survival rates of adults held in these different containers. The diet on which adult survival
has consistently been the best is a solution of sucrose and agar in water. We add green & yellow food coloring to the
solution, which appears to stimulate feeding and allows us to confirm feeding (wax and fluids excreted by adults turn green).
This solution is added to a thin parafilm membrane stretched across the opening of a vial containing adult psyllids. A second
membrane is placed over the first one so that the solution is sandwiched between the two membranes. For maximum
survival, we start with new adults (only several days old). At 25°C with 14:10 L:H and 75% RH, typically around 10 to 20%
adults die within 2 or 3 days with 50 to 60% mortality occurring within 11-15 days. Mortality rates subsequently decrease,
with 15% or fewer adults surviving on the diet for 20 to 35 days. A number of different diet constituents have been tried to a
limited extent including different types of sugar (sucrose, fructose, glucose, and equal mixes) and proteins (casein), MS salts,
honey, hydrated grounds of leaf tissue, linalool, imonene, myo-inositol, and orange juice. Acidic deionized water is not as
good as tap water due to pH differences (our diet has a pH of approximately 7.5). Ideally, a diet with the constituents of
citrus phloem would be a good target for further work. We take extra precautions to maintain sterile conditions (autoclave the
solution, UV all equipment each step of the set up, clean all surfaces inside and outside of the hood) in setting up feeding
chambers to avoid contamination problems. Still, contaminants sometimes end up in the diet, but they do not seem to affect
psyllid survival. We determined that these are introduced by psyllids themselves. In addition to confirming that adults feed
based on food coloring, feeding by adults results in proteinaceous feeding tubes within the diet. Feeding tubes can be
counted to determine feeding rates. We have had some success in limited trials in placing fifth-instar nymphs on diet and
rearing them to the adult stage. We have observed nymphs feeding under a microscope. Second year funding will not be
pursued, but the research will be continued using USDA funds.
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