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Contruction of solar heater for in-grove treatment of HLB-trees
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Low-cost solar thermal treatment for in-grove reduction of CLas inoculum
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7/15/12 Citrus Research and Development Foundation Infection Consequences

REPORT UPDATE (500 words; summarize your accomplishments )

Objective 1. Develop a simple in-field system to raise citrus canopy temperature. This objective is driven by the need of
such system to achieve objective 2 and test our central hypothesis.

A moving greenhouse was developed to cover single trees during the summer of 2012. Four trees (~ 2.5x2.5x2.5 m)
were treated, one tree per day, during the months of September (trees T1 through T3) and October (tree T4). From each
tree, three symptomatic branches were sampled to determine microbial kill before (0 h) and 2, 3, 4, and 5 h during the
treatment. Temperature distribution throughout the canopy and on the sampled branches was also recorded. Maximal
temperatures in the ranges 50 to 53 °C were reached at the top (2.4 m) of the canopy whereas at the bottom of the
canopy (i.e., 0.6 m) maximal temperatures ranged from 36 to 43 °C. Due to varied micro-meteorological conditions during
the treatment, temperatures of the T1 through T4 sampled branches reached above 40°C for 217, 166, 35, 228 min,
respectively. For T1, T2 and T4 trees, average temperatures of the sampled branches reached above 45 °C for 87, 35,
and 49 min or more. Attempt to quantitatively determine microbial kill by determining percent live bacteria at selected time
intervals during thermal treatment was unreliable due to the very uneven distribution of initial proportion of live-to-dead
bacteria and analysis variability. However, overall, after thermal treatments, live microbial populations decreased. These
findings indicate that practical application of heat will require supplementing solar heat with electrical heating elements
and fans to produce adequate, fast, uniform thermal treatment of trees.
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