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Year 3 of 4 (80% Complete) 

Objectives 

1. Use standardized greenhouse methods in 
Florida (FL) and California (CA) to evaluate 
a range of germplasm as seedlings for 
response to ‘Candidatus Liberibacter 
asiaticus’ (CLas) inoculation 

2. Use standardized greenhouse methods to 
evaluate Valencia on several important 
rootstocks for response to CLas inoculation 

3. Use standardized greenhouse methods in FL 
and CA to evaluate Washington Navel and 
Tango on several important rootstocks for 
response to CLas inoculation  

4. Use experimental plants to evaluate selected 
physiological traits that may be associated 
with disease development and/or a 
tolerance/resistance reaction 

Problem and Significance 

Evaluation of cultivar tolerance to CLas infection is 
complicated by erratic spread of the disease under 
natural conditions, erratic distribution of the 
pathogen within infected trees, and a variable 
timeline for tree decline due to what are only partially 
understood interactions of environment and 
management practices with plant physiology. In 
addition, the role of genetic variability among 
isolates of CLas (such as differences between FL 
and CA isolates) in observed differences in cultivar 

tolerance is unclear. There is need to define 
improved and standardized greenhouse methods 
that can be broadly applied to determine relative 
tolerance of scion and rootstock cultivars to CLas 
infection. 

Benefit to Industry 

The project will standardize methods for greenhouse 
testing citrus scion and rootstock cultivars by 
inoculation with CLas and significantly improve 
comparability of results from evaluations done at 
different places. The project will improve knowledge 
about the CLas-tolerance of several specific scion 
and rootstock cultivars, and how observed tolerance 
varies when evaluated under similar conditions 
using FL and CA CLas isolates. Clear information 
about the relative tolerance of commercially 
available scion and rootstock cultivars will help 
growers make informed decisions about what trees 
to plant, and the prospects for continued profitability 
of those trees following CLas infection.  

Progress Summary 

The research project is focused on greenhouse 
testing of specific clones of citrus, related species, 
and hybrids, for tolerance or resistance to infection 
by CLas, using carefully defined standardized 
conditions in FL and CA. The testing is divided into 
four greenhouse experiments to address the four 
objectives, as described below.  

1. Valencia grafted tree experiment   
2. Seedling experiment  
3. Tango grafted tree experiment 
4. Washington Navel grafted tree experiment 

Experiment 1 is primarily included under Objective 
2.  Experiment 2 is primarily included under 
Objective 1.  Experiments 3 and 4 are primarily 
included under Objective 3.  The fourth objective 
includes work completed with and associated with 
each of the four greenhouse experiments.  So work 
that falls under objective 4 is summarized 
associated with each of the four experiments.  Much 
of the work under objective 4 will be evaluated at the 
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end of the project and is not yet completed. Once we 
get to the end of the full project, we will present a 
summary of information associated with Objective 4 
as combined from all four experiments for the final 
report.  

Valencia grafted tree experiment. FL: This 
experiment has been completed and research 
results have been accepted for publication in 
HortScience (Bodaghi et al., 2021a and b). 

Seedling experiment. FL: This experiment has been 
completed. The data and samples are in the process 
of analysis and interpretation. Publications of the 
results are being prepared. CA: This experiment is 
in progress in the BSL-3P facility in Riverside. Tree 
growth has been slower than expected and 
seedlings are not yet large enough to inoculate.  

Tango grafted tree experiment. FL: Trees of Tango 
on 12 rootstocks were graft-inoculated 15 months 
ago. CLas-infected and control trees are being 
evaluated regularly for plant growth, HLB symptoms 
and CLas titers. The evaluation of the Tango 
experiment will continue for 5 more months before 
takedown and data analysis and interpretation. CA: 
Rootstock seedlings have been budded with Tango 
and are growing in a UCR greenhouse. They will be 
transferred to the BSL-3P and inoculated with CLas 
when the scions are large enough.  

Washington Navel grafted tree experiment. FL: 
Trees of Navel on 12 rootstocks were graft-
inoculated 14 months ago. CLas-infected and 
control trees are being evaluated regularly for plant 
growth, HLB symptoms and CLas titers. The 

evaluation of the Navel experiment will continue for 
6 more months before takedown and data analysis 
and interpretation. CA: Rootstock seedlings have 
been budded with Washington Navel and are 
growing in a UCR greenhouse. They will be 
transferred to the BSL-3P and inoculated when the 
scions are large enough. 
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