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	HEADLINE: Horticultural approach to maintaining trees with HLB
	TITLE: Cultural practices to prolong productive life of HLB infected trees and evaluation of systemic acquired resistance inducers combined with psyllid control to manage greening
	DATE: 01/15/14
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Epidemiology and Cultural Control]
	ABSTRACT: Five years harvest data (2008-2013) from our replicated trial in a 32 acre commercial grove of 'Valencia' in southwest Florida evaluating foliar nutrition has shown yield in HLB infected trees have increased each year and juice quality has been maintained.  Preliminary economic analysis is showing the treatments with the  highest fruit yield is not the most productive in dollar returns.  This economic analysis takes into account the cost of the nutritional products to give the net return to the grower.  The common ingredients in the most cost productive treatments during the past 5 years has been micro- and macro-nutrients, some with phosphite and salicylate.  Juice maturity and quality factors don’t appear to be affected by HLB in trees receiving foliar nutritional therapy sprays.  We have initiated contact with two growers in the Indian River with whom we are establishing foliar nutritional trials with grapefruit.
We are close to completing the sixth and last year of a replicated field experiment evaluating individual and combined effects of insecticide sprays and foliar nutrients on ACP populations, HLB incidence, fruit yield and quality.  Reports from the first 4 years were published in Pest Management Sci. (wileyonlinelibrary.com) DOI 10.1002/ps.3577 and The European Journal of Plant Pathology 137(4):727-742. The third annual nutrient + SAR (systemic acquired resistance) spray went out on fall flush October 31. ACP populations of 0.16 ± 0.11 and 0.13 ± 0.07 adults per tap triggered an application that same day of CloserTM SC at 5 fl oz acres in plots designated for vector control  after which numbers declined to close to zero. The first dormant spray (Imidan 70@ @ a lb/ac) whet out 19 December in ‘insecticide’ and ‘insecticide + nutritional’ plots with the second dormant spray planned for January 22 with Danitol.
The Threshold study in an ‘Earlygold’ block in Hendry County was harvested in the latter half of Nov.  Trees in plots receiving monthly sprays (TRT 1) showed highest yields (96.24 ± 2.47 kg of fruit per tree) followed by TRT 2 (0.2 ACP/tap threshold), TRT 4 (untreated) and TRT 3(0.7/tap) (85.01 ± 5.74, 81.68 ± 1.61 and 77.27 ± 3.41 kg/tree respectively). No treatment effects on brix, acid, ratio or lbs solids per box were observed. Yields correlated to accumulated biweekly tap results (F = 13.14; df = 2, 14; P = 0.0009; r2 = 0.69). These results stress the importance of vector control even when almost 100% of trees are HLB infected. However, 12 sprays a year has not yet proven to be cost effective.  The correlation between yield losses and ACP densities found in this study is being used in the elaboration of an economic injury level model to help optimize the number of insecticide sprays during the growing season based on ACP monitoring.  A paper describing treatment effects on key beneficial arthropods was recently accepted by the Bulletin of Entomological Research.
We continued sampling of two HLB infected groves in southwest Florida that have been treated with extra nutrient applications, foliar and under tree.  One of these groves is the experimental nutrient plots at SWREC and the other is the Orange Hammock commercial grove in Felda.  Using a fluorescent dye application we further studied phloem translocation photographically and spectrophotometrically, and determined that phloem translocation was enhanced in HLB affected trees that had the additional nutrient applications.  Comparisons have been made with untreated HLB affected trees and with healthy untreated trees.  Trees at the Orange Hammock location translocated dye at a rate comparable to healthy untreated trees.  At SWREC the trees treated with two treatments (6 and 7) showed the most consistent phloem translocation. 
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