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	HEADLINE: Combating symptom development in HLB-infected fruit
	TITLE: Combating symptom development in fruit from Huanglongbing-infected citrus trees: A sensory, metabolite and physiological approach
	DATE: 06-09-11
	SPONSOR: [Citrus Research and Development Foundation]
	CATEGORY: [Infection Consequences]
	ABSTRACT: Our study with Citrus sinensis ‘Valencia’ trees indicated fruit drop in HLB-infected trees was initiated at breaker stage. When compared with fruit in healthy trees,10-fold higher symptomatic fruit dropped to the ground and the detachment force of attached fruit (FDF) was reduced 75%. There was no difference of % abscission and FDF between asymptomatic fruit and healthy fruit. When compared with abscission zones of healthy fruit, the expression of abscission-induced genes such as 1-aminocyclopropane-1-carboxylate synthase (CsACS1), cellulose-a1 (CsCel-a1), polygalacturonase (CsPG), phospholipaseA2α (CssPLA2α) and PhospholipaseA2β (CsPLA2β) were 17-, 7-, 530-, 1.5-, and 2-fold higher in symptomatic fruit abscission zones respectively. The expression of CsACS1 and CsCel-a1 were 5-fold increased and CsPG was 150-fold increased in asymptomatic fruit abscission zones. In addition, ethylene production was 6- and 2-fold higher in the areas of symptomatic and asymptomatic fruit abscission zones respectively. HLB increased leaf abscission by 7% after 80 observation days. A 10% reduction of the detachment force and increased expression of abscission-induced genes were also found in symptomatic laminar and petiole abscission zones compared to healthy controls. We analyzed girdled tissues to study the impacts of carbohydrate deprivation on abscission and HLB-like symptom development. A bark full ring or half ring around the twig located 10-cm above a fruit was removed at immature stage. Leaves between the girdled region and fruit were removed. Girdling was also applied on a branch that had between 50 to 100 of leaves. The study showed symptomatic and full girdled fruit shared similar impacts on size, weight, and color. Lopsided symptoms were only found in symptomatic, but not girdled fruit. In most of the full girdled fruit, the flavedo and immediately underlying regions of albedo very close to fruit abscission zone was orange in color. Mottled chlorosis appeared on leaves subtending the full girdled areas. There was no visual differences between half-girdled compared to ungirdled tissues. Similar to symptomatic tissues, full girdled tissues showed the shift of starch and sucrose contents, premature fruit drop, leaf drop, and the increased expression of abscission-induced genes at abscission zones. However, the impacts of girdling were greater than HLB infection especially on tissue drop and carbohydrate metabolism. 
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