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This is the final quarterly report for the project 21-13 that ended in late 2025. We delayed the report to
include results of the first fruit harvest (January 31) from the 4-year-old Valquarius trees. Please see a word
document of this report to view data presentation. A comprehensive report of the project is in preparation.

Fruit on the original trees in each plot (omitting resets) were combined and weighed after counting the
dropped fruit. Fruit from 16 trees in each treatment were also processed to determine their size and quality.
Data were analyzed as a blocked, complete factorial design (Fig. 1). The mean weight of fruit harvested from
trees in the IPC treatment was five-fold that of the formerly bare trees (P<0.001). Yield on trees in the IPC
+nematicide treatment was 14% greater (NS) than yield of untreated IPC trees. Formerly bare trees dropped
39% more fruits (P=0.02) than did formerly covered trees. Use of both IPC and nematicide increased the size
of the fruits. Nematicide use increased the size by 10% and 15% (P=0.001) in the IPC and bare treatments,
respectively. The juice quality and color did not differ between the treatments. The brix ranged between
8.26-9.24.

The treatment effects on the fruit in year four of the trial were consistent with those for other plant variables
measured previously (tree size, number fruit year 3, root mass density). IPC produced dramatic effects on the
early growth of trees infected by two major pathogens, CLas and sting nematode. At the time covers were
removed from the trees in this trial, and throughout the grove, there was no visual evidence of nematode
induced decline among previously covered trees. Measurable trends throughout the trial showing increased
plant size and yield in response to nematicide use were not significant, except for root mass density, and
were observed only among covered trees. Those observations conformed with our preliminary hypothesis
that infection by CLas precludes significant tree responses to nematode control.

Use of IPCs is an effective tactic for sting nematode management in young citrus trees. However, gains
achieved using IPCs will be unprofitable in the absence of additional tactics to mitigate the effects of HLB.
Nearly all trees become infected by CLas within one year of cover removal (Gaire et al., doi:
10.3390/plants13162284). This was apparent in our trial when, two years following cover removal, the trees
in all treatments exhibited HLB decline symptoms and produced less than 10 pounds of fruit each. Similar
results with even lower fruit yields were reported recently for Valencia oranges in the second harvest after
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The treatment effects on the fruit in year four of the trial were consistent with those for other plant variables measured previously (tree size, number fruit year 3, root mass density). IPC produced dramatic effects on the early growth of trees infected by two major pathogens, CLas and sting nematode. At the time covers were removed from the trees in this trial, and throughout the grove, there was no visual evidence of nematode induced decline among previously covered trees. Measurable trends throughout the trial showing increased plant size and yield in response to nematicide use were not significant, except for root mass density, and were observed only among covered trees. Those observations conformed with our preliminary hypothesis that infection by CLas precludes significant tree responses to nematode control. 
Use of IPCs is an effective tactic for sting nematode management in young citrus trees. However, gains achieved using IPCs will be unprofitable in the absence of additional tactics to mitigate the effects of HLB. Nearly all trees become infected by CLas within one year of cover removal (Gaire et al., doi: 10.3390/plants13162284). This was apparent in our trial when, two years following cover removal, the trees in all treatments exhibited HLB decline symptoms and produced less than 10 pounds of fruit each. Similar results with even lower fruit yields were reported recently for Valencia oranges in the second harvest after IPC removal (Gaier, et al., doi: 10.3390/plants13162284). New HLB therapies (OTC injection) offer some promise in this regard and trials are warranted measuring the profitability of sting nematode management in trees protected from HLB using IPC followed by antibiotics.
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