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Final tree measurements prior to the initial fruit harvest (estimated, February 2026) were made in late August-early
September (Fig. 1). The effects of IPC more than 1.5 years after removal were highly significant (P<0.01) for all
variables, whereas nematicides had no effects, nor were there any interactions (P>0.05). The use of IPC increased the
trunk girth, tree height and fibrous root weight by 62%, 41%, and 55%, respectively. The number of fruit on trees was
230% greater when formerly covered than formerly bare. Prior to the arrival of HLB, sting nematode had the capacity
to impair tree growth at levels comparable to those in this trial where trees were afflicted by both CLas and sting
nematode soon after planting (Duncan et al. 1996. J. Nematology 28:352-59). The capacity of IPC to induce
pest/disease tolerance in these young citrus trees was profound. For example, there was no overlap in the average tree
heights (n=15, 4-tree plots) between previously covered (range 72-93 inches) and uncovered trees (47-69 inches). The
damage caused by ectoparasitic plant-parasitic nematodes such as sting nematode decreases with tree age. It
remains to be seen how long the tolerance induced by IPC can be exploited when the covers are removed and trees
soon become infected by ClLas (e.g., Tardivo et al., 2025. doi.10.3389/fpls.2025.1671217). The continued management
of nematodes in these trees according to the experimental design is recommended to help resolve the question.

We reported recently (CRDF 22-013) that avoidance of a profound microbiome shift caused by HLB (Trivedi et al., 2012,
doi.org/10.1038/ismej.2011.100) through the use of IPC remained detectable more than one year following removal
of the covers. In our previous study, bacteria associated with trees that were never covered by IPCs were consistently
associated with lower weevil populations and fewer dead trees, in contrast to those associated with formerly covered
trees. To confirm the observation that specific HLB-induced microbiome shifts remain measurable for more than one
year following removal of IPC, we sampled the soil beneath trees in this trial 18 months after covers were removed. We
extracted the soil DNA with sucrose centrifugation and subjected it to metabarcoding for the 16S and COI gene
regions. The results confirmed our previous observation that the use of IPC causes measurable and predictable
differences in microbial and mesofauna communities for more than a year following their removal (Fig. 2). Whereas the
relative abundance of groups such as nematodes and insects was unaffected by IPC, that for mites and collembola was
significantly increased. Major classes of bacteria were underrepresented in soil beneath formerly IPC-covered
compared to bare trees (Fig 3A). It is not known whether the dominant rhizosphere bacteria in unprotected trees
confer significant management of plant pests and diseases other than HLB, but the increased relative abundance of
genera recognized for their anti-microbial and biological control capacity is suggestive and merits additional research
(Fig. 3B).
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Final tree measurements prior to the initial fruit harvest (estimated, February 2026) were made in late August-early September (Fig. 1). The effects of IPC more than 1.5 years after removal were highly significant (P≤0.01) for all variables, whereas nematicides had no effects, nor were there any interactions (P>0.05).  The use of IPC increased the trunk girth, tree height and fibrous root weight by 62%, 41%, and 55%, respectively.  The number of fruit on trees was 230% greater when formerly covered than formerly bare.  Prior to the arrival of HLB, sting nematode had the capacity to impair tree growth at levels comparable to those in this trial where trees were afflicted by both CLas and sting nematode soon after planting (Duncan et al. 1996. J. Nematology 28:352-59). The capacity of IPC to induce pest/disease tolerance in these young citrus trees was profound. For example, there was no overlap in the average tree heights (n=15, 4-tree plots) between previously covered (range 72-93 inches) and uncovered trees (47-69 inches). The damage caused by ectoparasitic plant-parasitic nematodes such as sting nematode decreases with tree age.  It remains to be seen how long the tolerance induced by IPC can be exploited when the covers are removed and trees soon become infected by CLas (e.g., Tardivo et al., 2025. doi.10.3389/fpls.2025.1671217).  The continued management of nematodes in these trees according to the experimental design is recommended to help resolve the question.
We reported recently (CRDF 22-013) that avoidance of a profound microbiome shift caused by HLB (Trivedi et al., 2012, doi.org/10.1038/ismej.2011.100) through the use of IPC remained detectable more than one year following removal of the covers. In our previous study, bacteria associated with trees that were never covered by IPCs were consistently associated with lower weevil populations and fewer dead trees, in contrast to those associated with formerly covered trees. To confirm the observation that specific HLB-induced microbiome shifts remain measurable for more than one year following removal of IPC, we sampled the soil beneath trees in this trial 18 months after covers were removed. We extracted the soil DNA with sucrose centrifugation and subjected it to metabarcoding for the 16S and COI gene regions. The results confirmed our previous observation that the use of IPC causes measurable and predictable differences in microbial and mesofauna communities for more than a year following their removal (Fig. 2). Whereas the relative abundance of groups such as nematodes and insects was unaffected by IPC, that for mites and collembola was significantly increased. Major classes of bacteria were underrepresented in soil beneath formerly IPC-covered compared to bare trees (Fig 3A). It is not known whether the dominant rhizosphere bacteria in unprotected trees confer significant management of plant pests and diseases other than HLB, but the increased relative abundance of genera recognized for their anti-microbial and biological control capacity is suggestive and merits additional research (Fig. 3B).
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