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Pear Psylla:
Cacopsylla pyri L., is one of  the most crucial pear pests in the Pacific 
Northwest (Fig. 1).

Affect the production in PNW WA-OR region (75% of  US pear 
production).

Resistant to many insecticides.
Pesticide Use: Reduced effectiveness of  pear psylla’s natural 

enemies, MRLs.
Development of  HO-based thermotherapy can potentially be an 

environment friendly insect-pest management technique in tree-
fruit production.

Horticultural Oil based Thermotherapy (HOT): As an alternative 
control strategy for pest management.

Development of  a lab-scale HOT unit.
 Study the effect of  varied oil concentrations in combination with 

thermotherapy and attributes of  the application technology.

Movable spray assembly controlled by a stepper motor (Fig. 2).
 Integrated heating and pumping unit: Heat the spray mix. 

Fig. 3. Figures showing a) thermal imaging sensor and b) typical thermal image showing temperature profile 
of  system components and spray mix. 

Results
Applicator system took 2 minutes to have a preset temperature of

120 ºC. Temperature at the nozzle tip and bioassay location was in
the ranges of 66.6-68.3 ºC and 30.4-32.4 ºC, respectively.

Overall, pear psylla mortality using HOT (63.7±2.4% [Mean ± Std.
Error]) was significantly higher compared to HO without
thermotherapy (43.6±1.8%).

Maximum pear psylla mortality was 100% for HOT treatments
during early hours (i.e., 6-24 h) post spray-application (Fig. 5a).

 1.0% HO with heat had significantly higher mortality (75.6 ±
2.9%) compared to 0.5% HO with heat (51.7 ± 3.3%), 1.0% HO
with no-heat (44.8 ± 2.6%) and 0.5% HO with no-heat (42.6 ±
2.3%) (Fig. 5b).

Results
Under heat condition: Pear psylla mortality using nozzle N1 (74.4 ±

3.1%) was significantly higher compared to nozzle N2 (52.9 ± 3.3%).
Application with finer sprayer droplets had higher spray coverage (nozzle

N1) on leaves and were more effective in pear psylla control (Fig. 6).
 Such spray attributes may have comparatively higher surface area per

droplet, and hence under heat condition, there might have been
comparatively higher volatilization.

Pear psylla mortality with heated horticultural oil was significantly higher
compared to no-heat.

Higher HO concentration (1.0%) accompanied with heat had
significantly higher mortality compared to lower HO concentration
under heat and no-heat conditions.

Pear psylla mortality occurred between 3-24 h post application,
suggesting field applications would require proper timing and repeated
field applications.
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Fig. 6. Pear psylla mortality under heat (HW) and no-heat (AW) conditions for different nozzles at different 
observation time intervals (T3-T48) after spraying.

Objectives

Fig. 1. a) Pear psylla summerform adult and b) fruit russet caused by pear psylla honeydew (TFREC, 
Washington State University)

Potential Solution

Thermotherapy Application Unit
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Fig. 2. Schematics of  the HOT application unit

Experimental Design

Treatment Levels Details
Heat-condition Two Heat (HW), no-heat (AW)
HO* concentration, % Two C1 (0.5%), C2 (1.0%)
Pressure, psi Two 50, 100
Nozzle, droplets Two N1: Very fine, N2: Fine

 Sixteen different treatments (Table 1) against hot water spray as control.
 Each treatment replicated four times under a completely randomized 

design.
Table 1. Summary of  experimental treatments.

*Horticultural oil (HO): Thyme-guard® (Agro Research International, LLC.)

Bioassay based Efficacy Evaluation
Adult pear psylla were collected from a commercial orchard.
Pear leaf  bioassay prepared with 5 adult pear psylla (Fig. 3a).
 Sprayed bioassays were evaluated at 3, 6, 12, 24 and 48 h.

Thermal Measurements

Thermal imaging sensor: FLIR® Vue Pro R (Fig. 3a).
Temperature measured at the nozzle tip and at bioassay (Fig. 3b). 
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Fig. 4. Experimental protocol: a) field sample collection, b) representative leaf  bioassay and c) mortality 
monitoring up to 48 h.
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Fig. 5. Pear psylla mortality under different a) heat conditions (AW/HW) and b) HO concentrations (C1: 
0.5%; C2: 1.0%) at different observation time intervals (T3-T48) after spraying.  

Future Directions

Evaluate treatment applicability in orchard conditions and collect season
long pest management data.

Assess possible phytotoxic effects, if any, during field applications.
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Operating pressure: No significant effect on pear psylla mortality
under heat as well as no-heat condition.

Heat, rather than pressure alone, appeared to be a larger contributing
factor to mortality.
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