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Objectives 

1. Survey citrus at University of California-
Riverside and University of California 
Agriculture and Natural Resources-Lindcove 
Research and Extension Center (LREC) for 
suspected HLB infected trees using canines 
and relate canine alerts to other early 
detection technologies (EDT) methods and 
the time course of qPCR positives in 
California.  

2. Assay research fields for HLB-associated 
pathogens and other relevant citrus 
pathogens. This encompasses trees of the 
genus Citrus and citrus relatives in the 
Aurantioideae.  

3. Increase the efficiency of large-scale surveys 
by incorporating EDTs with confirmation 
using U.S. Department of Agriculture-Animal 
and Plant Health Inspection Service (USDA-
APHIS) qPCR protocols.  

Problem and Significance 

Huanglongbing (HLB) is a fatal disease of citrus that 
has devastated most citrus production areas world-
wide. Although qPCR is the most accurate and the 

only USDA-approved method to detect the 
pathogen, detection becomes a sampling issue 
when finding the infected leaf for testing. Canines 
are proficient at detecting and locating a wide array 
of organic/inorganic odors, explosives, drugs, etc. 
Organisms, including plants, give off unique 
complexes of volatile organic compounds (VOCs). 
This project capitalizes on the innate ability of 
canines to detect plant pathogens, specifically HLB-
associated bacteria. In studies conducted in Florida, 
canines are >98% accurate in detecting ‘Candidatus 
Liberibacter asiaticus’ (CLas) in an agricultural 
setting using inoculated trees (Gottwald et al. 2020). 
Using backyard trees and California Department of 
Food and Agriculture test results, in California, the 
accuracy was slightly less, 92% (W. Schneider, 
personal communication).  

Benefit to Industry 

This project is assisting in training HLB-detection 
canines to navigate various California farming 
conditions including high beds, high skirts, wood or 
weed-barrier mulch, desert conditions, etc. The goal 
is to focus on trees that canines alerted on, enabling 
regulators to detect, confirm, and eliminate HLB 
positive trees expeditiously.  

Progress Summary 

In collaboration with F1-K9 (formerly Coast-to-Coast 
K9), HLB-detection canine teams have screened 
research blocks and the germplasm collections on 
the UC Riverside Citrus Research Center in 2017, 
2019, June 2020, and October 2020. In January 
2021, trees that were consistently alerted on by the 
canines and were Li primer positive but RNR primer 
negative were re-screened and sampled. All 
samples were negative using RNR primers. We also 
screened perimeters of citrus plantings located at 
the UCR’s Coachella Valley Agricultural Research 
Station (CVARS). At CVARS, the total canine alerts 
were 3%, however, all trees sampled were negative 
for CLas using Li primers. In January 2021, the 
canine team screened the perimeters of all field 
blocks at the UC-Lindcove Research and Extension 
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Center where in 2019 there were 0 alerts, however, 
in January 2021 there were 2% alerts. All alert trees 
were sampled, and all found to be negative for CLas 
using RNR primers and next generation sequencing 
(NGS).  

Canine-alert trees were analyzed to determine 
distribution patterns. Figures 1-3 demonstrate 
canine surveys from March 2019, June 2020 and 
October 2020 in a research block on the south edge 
of the UC Riverside research station which is 
adjacent to a residential area. The last survey was 
tree-by-tree, whereas the earlier surveys were 
perimeter only. All 2019 canine-alert trees were 
reconfirmed by canines in 2020. As seen in Figures 
1-3, the pattern of spread is more concentrated 
adjacent to the residential area.  

Figure 1. Perimeter survey in 2019 with canine alerts 
more common on south border. 

 

 

 

 

 

 

 

Figure 2. Perimeter survey in June 2020 with additional 
canine alerts from March 2019. Symbols represent March 
2019 (white with checkers) alerts and June 2020 (white 
with speckles).  

 

 

 

 

 

 

 

 
Figure 3. Tree-by-tree, all canine alerts were reconfirmed 
from previous survey. All prior alerts were confirmed in 
Oct. 2020, thus all symbols are white. 
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