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Gauging Resistance
My Azalea Lace Bug Research in the Arboretum

B y  R y a n  R .  G a R R i s o n   |   P h o t o s  B y  n i a l l  D u n n e * 

The Washington Park Arboretum is many things to many people: a place to walk the 
dog, a place to run, a place to appreciate the beauty of nature in an urban environ-
ment. To me, it is a place of science and discovery—a living laboratory. It is a place 

where every plant has a hidden story, but we’ve only scratched the surface of the tales they 
can tell.

I was first introduced to using plants for science at Michigan State University, where 
I worked in the botany teaching greenhouse, tending plants to be used in classes and for 
experiments. At the end of my time there, I secured an internship in the curation office at 
the Washington Park Arboretum, and this opened up a whole a new world of horticulture 
to my eyes. It gave me a behind-the-scenes look at the history of the Arboretum’s plants 
and of the many people who have used the collection for scientific study over the decades. 

Eventually, I joined the horticulture staff here, specializing in the management and 
control of the many pests and diseases that attack our trees and shrubs. This helped me 
to develop a passion for applying scientific principles to my work and to hone my detective 
skills—a sort of botanical Sherlock Holmes, if you will, sleuthing out the mysteries behind 
the deterioration or demise of prized collection plants. 

*Except where noted.
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Several years ago, this passion—along 
with the gentle cajoling of my wife—led me to 
pursue a Master’s degree from the University 
of Washington, and I was determined to use 
the Arboretum as the site of any research. After 
some discussion with my advisor, insect ecologist 
Patrick Tobin (see his “Invasive Insects of the 
Northwest,” “Arboretum Bulletin,” Fall 2019), I 
decided to study the azalea lace bug, Stephanitis 
pyrioides—a relatively recently introduced pest 
of the genus Rhododendron, which includes both 
azaleas and rhododendrons. The Arboretum 
is home to a large and diverse collection of 
Rhododendron species and cultivars, so it seemed 
like a good venue to examine the behavior and 
impacts of this new invasive pest.

Rhododendron Natural History and Taxonomy
Right away, however, I had to come to grips with 
the fact that, although I was somewhat familiar 
with entomology, I knew almost nothing about 
the azalea lace bug. And, although I’d been 
practicing horticulture for many years, I didn’t 
know that much more about Rhododendron. Some 
deep diving into the subject matter was required. 
Following is a little bit of what I dug up.

A member of Ericaceae, or heath family, the 
genus Rhododendron contains 1000-plus woody 
species, mostly known for their showy flowers. In 
the wild, these species form important compo-
nents of montane ecosystems, and many of 
them are widely cultivated in temperate regions. 
Rhododendron species exhibit an incredibly wide 
range of form, foliage and flower; they can be 
magnificent trees, sturdy understory shrubs, 
or delicate groundcovers. The overwhelming 
majority of Rhododendron species occur in two 
hotspots of diversity: the Himalayas/southeast-
ern Tibet and the mountain ranges of the Malay 
Archipelago. The remaining species, although 
far fewer in number, are distributed much more 
widely over the northern hemisphere, occurring 
in pockets that are isolated from one another in 
Japan, northwestern North America, and the 
Appalachian and Caucasus Mountains. 

The genus Rhododendron can be separated 
into two categories: lepidote (with scales) and 
elepidote (without scales). Lepidote species 

Azaleas blooming along Azalea Way in early May.  

Stippling pattern 
of damage on 

Rhododendron foliage. 
Inset: Adult azalea lace 

bug. (Photos by  
Ryan R. Garrison)
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have specialized trichome structures on their 
leaves—often taking the form of scales or dense, 
hairy layers called indumentum—while elepi-
dote species lack these structures. Beyond this 
separation, further subdivision of Rhododendron 
has been, and remains to this day, a complex 
and evolving process. The current classifica-
tion, generally accepted by specialists, divides 
Rhododendron into six subgenera, each with a 
number of sections nested underneath. The 
graph above shows the three main subgenera—
Rhododendron, Hymenanthes and Azaleastrum, 
which contain the vast majority of Rhododendron 
species—and their sections. (For example, 
Asian evergreen azaleas, which make up about 
two-thirds of the azaleas along the Arboretum’s 
historic Azalea Way, comprise subgenus 
Azaleastrum, section Tsutsusi.)

Learning the taxonomy of Rhododendron 
enabled me to organize the findings of my 
research into the lace bug and its impacts across 
the genus. 

Azalea Lace Bug in the Northwest
The azalea lace bug is native to Japan and was first 

found in North America in New Jersey in 1916. It 
was presumed to have hitched a ride on infested 
nursery stock. A tiny member of the insect order 
Hemiptera (along with aphids and cicadas), it 
feeds on different species of Rhododendron and 
occasionally other members of the Ericaceae, 
such as Kalmia and Pieris. Feeding by nymphs 
and adult azalea lace bugs removes chlorophyll 
from leaves, reducing rates of photosynthesis 
and transpiration in infested plants.  As a result 
of chlorophyll removal, yellow or white stippling 
appears on the tops of affected leaves. 

Azalea lace bug was introduced into the 
Pacific Northwest sometime near the turn of the 
21st century, and was first detected in Washington 
in 2007. By 2015, damage by azalea lace bug 
to Rhododendron in private gardens and public 
landscapes, such as the Arboretum, became a 
serious problem, resulting in high mortality of 
susceptible varieties. 

It was around this time that I was fishing about 
for a subject for my Master’s study, and Patrick 
and I decided upon two experiments. One would 
seek to understand the seasonality of azalea lace 
bug in Western Washington. This would improve 
best management practices by allowing garden-
ers to time any pesticide treatments for when 
they’d be most effective. The other experiment 
would look at the susceptibility of different 
Rhododendron species and varieties to the azalea 
lace bug, which would help focus treatments on 
the most vulnerable plants and inform consum-
ers about more pest-resistant alternatives. 

Lace-bug-resistant R. occidentale, Azalea Way.

Resistant R. fortunei, Overlook Trail.
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Study of Lace Bug Seasonality
For the seasonality study, we chose several 
varieties of Rhododendron—located in six 
locations throughout the Arboretum—that 
displayed varying amounts of lace bug damage, 
from heavy to moderate to light. I collected 
approximately 200 leaf samples from 18 plants, 
one to two times per week, from April to October 
in 2018 and 2019. Then, I counted the number of 
unhatched eggs, early instars (immature insects), 
late instars and adults under a microscope. 

I spent many, many long hours peering 
through the microscope, counting bugs. I knew 
the moment I first laid eyes on an azalea lace 
bug egg that I was getting myself into a doozy of 
a project. The eggs are extremely small and are 
actually laid inside the leaf, making them difficult 
to distinguish from surrounding plant tissue. Not 
only that, the lace bugs hide the eggs and cover 
them in a varnish-like frass (excrement) that 
blends in with other frass that they deposit liber-
ally all over the bottom of the leaf. 

In the end, I collected more than 11,000 
leaves and counted almost 20,000 lace bugs. We 
used this data to determine exactly when each life 
stage was present in the Arboretum. By linking 
the timing of these life stages to temperature 
data, we were able to develop a mathematical 
model that predicts when those life stages should 
appear in any given year. The immature nymphs 
are most susceptible to control efforts, so we 
designated a control window to be between when 
the eggs have hatched and when adults first begin 
to appear. 

On an average year, the most effective time to 
take control measures for azalea lace bug in the 
Pacific Northwest is between May 16 and June 
12. However, be advised that on a warmer year, 
eggs will hatch earlier, and the window could 
start on May 7. Conversely, on a colder than 
average year, the window could start as late as 
May 30. Soil-applied systemic pesticides, such 
as imidacloprid, are effective against the lace 
bug, but application timing is critical, and the 
danger posed by these pesticides to pollinators 
is an issue. Milder treatments such as horticul-
tural oils or soaps are effective but only against 
the immature stages of the insect. Oils and soaps 
should be sprayed under the leaves of affected 
plants during the time window.

Rhododendron Susceptibility Study
To study the vulnerability—and resistance—of 
different Rhododendron to the lace bug, we chose 
71 different species, varieties and cultivars in the 
Arboretum. These specimens were chosen to 
include as many branches of the Rhododendron 
family tree as possible. To quantify damage, I 
collected and scanned 80 leaves from each plant 

Lace-bug-resistant Rhododendron adenopodum, 
Rhododendron Glen.

Lace-bug-resistant Rhododendron siderophyllum,  
Magnolia Collection.

Resistant R. ponticum, Camellia Collection.
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in both 2018 and 2019. In all, I processed just 
over 11,000 leaves. 

We then analyzed the leaf scans to determine 
the average percent of leaf that was damaged and 
used this data to rate susceptibility. Statistical 
analyses of our findings across the taxonomic 
hierarchy of the genus detected no difference 
in susceptibility between lepidote and elepidote 
plants. However, we did not look into the actual 
structure of trichomes, which may play a role. 
(Scales that take the form of dense hairs, for 
example, could deter feeding.) 

Among the subgenera, plants from 
Azaleastrum were the most susceptible, plants 
from Hymenanthes were the least susceptible, 
and subgenus Rhododendron lay somewhere in 
the middle. Looking at the section level we found 
that Tsutsusi, the evergreen azaleas, were the 
most susceptible. Although the damage on some 
evergreen azaleas was minor, all of the specimens 
in the study had at least some measurable damage. 
Deciduous azaleas (sections Pentanthera and 
Sciadorhodion) were more resistant than 
evergreen azaleas, possibly because when their 
leaves drop and desiccate, the lace bug eggs are 
also killed.  

Informed Plant Choices
What all this boils down to is that if you want 
to grow an azalea or rhody that is less likely to 
suffer damage from the azalea lace bug, choose 
plants from the subgenera Hymenanthes or 
Rhododendron. Quite a number of species in 
our study suffered no damage at all from the 
lace bug. These include the beautiful western 
azalea, Rhododendron occidentale (subgenus 
Hymenanthes)—native to Oregon and California 
and one of the stars of the Azalea Way spring 
flower display. Another is the Rhododendron 
auriculatum  (subgenus Hymenanthes)—a 
rhody from China that blooms in the summer 
and grows up to tree size, as evidenced by the 
impressive specimens on the south side of Azalea 
Way pond. (See “Some Lace-Bug-Resistant 
Rhododendron.”)

In some cases, it may be difficult to switch 
from growing evergreen azaleas to less suscep-
tible species—for instance, if these plants are 

part of a historically and culturally important 
landscape, like Azalea Way in the Arboretum. 
If you must plant evergreen azaleas, or if your 
existing plants are dear to you, a pest manage-
ment plan will be needed. Through our study of 
the seasonality of the lace bug, we have provided 
gardeners with the tools they need to effectively 
control this pest. m

Ryan GaRRison is the Plant Health Care Specialist 
at UW Botanic Gardens
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Some Lace-Bug-Resistant Rhododendron
None of these species or varieties had observ-
able damage from the azalea lace bug during 
the Arboretum study. Most are in the subgenus 
Hymenanthes. Species marked with an asterisk* 
are in the subgenus Rhododendron.

Rhododendron aberconwayi
Rhododendron adenopodum
Rhododendron auriculatum
Rhododendron ‘Big Yak’
Rhododendron calendulaceum
Rhododendron campanulatum ssp. aeruginosum
Rhododendron coeloneuron
Rhododendron degronianum ssp. yakushimanum
Rhododendron floribundum
Rhododendron fortunei
Rhododendron groenlandicum* 
Rhododendron hemsleyanum
Rhododendron macabeanum
Rhododendron moupinense* 
Rhododendron occidentale
Rhododendron ponticum
Rhododendron racemosum *
Rhododendron scabrifolium* 
Rhododendron siderophyllum* 
Rhododendron sutchuenense var. geraldii
Rhododendron ungernii

Lace-bug-resistant Rhododendron scabrifolium,  
in Rhododendron Glen.


