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THE CHEMICAL BASIS FOR RESISTANCE OF CERTAIN RHODODENDRON 
CULTIVARS TO FOLIAR FEEDING BY ROOT WEEVILS 
 
Rhododendron growers in the Pacific Northwest have noticed differences in the amount of 
resistance of Rhododendron cultivars to foliar feeding by root weevils. H. T. Bell and R. G. 
Clarke, entomologists at Oregon State University, used laboratory methods, and R. L. Campbell, 
entomologist at Washington State University's Western Washington Research and Extension 
Center, Puyallup, used field studies to establish that varietal resistance to weevil feeding does 
exist. Campbell, at the Ornamentals Northwest Seminars in 1979, stated that the lepidote (scaled) 
branch of the genus exhibits a general resistance to weevil feeding. Bell and Clarke's work also 
suggests that the lepidote branch contains more resistant species than the elepidote or azalea 
branches. 
 

Varietal resistance to weevil feeding does exist... 
 

For the last few years, we, at the Puyallup satellite of the Corvallis based USDA-SEA-AR 
Ornamental Plant Research Unit, have been investigating the basis of resistance of certain 
Rhododendron species to feeding by root weevils. Our work has involved only the obscure root 
weevil, the most common root weevil pest of Rhododendron in the Pacific Northwest. 
 
We began by comparing weevil feeding on leaves of several rhododendron species with feeding 
on leaves of the susceptible cultivar `Cynthia.' Tests were run by confining weevils in a small 
paper carton with a leaf or leaf disc from `Cynthia' and a leaf or leaf disc from the species under 
study. Using such leaf "leaf choice" tests, several Rhododendron species were found that were 
very resistant to root weevil feeding. Among the resistant species was R. edgeworthii, a lepidote 
species, which was not fed on at all in the "leaf choice" tests (Figure 1). 

   

 

  
 
 
 
 

 
Several other species; R. chryse
found to be resistant. In addition
R. williamsianum was found to 
Figure 1. Rhododendron 
`Cynthia' (left) and R. 
edgeworthii leaves. Note feeding 
on `Cynthia' and lack of feeding
on R. edgeworthii. 
 

um, R. cinnabarinum, R. megeratum, R. trichostomum were also 
 to these species, all of which are lepidotes, the elepidote species 

be resistant. 



Obscure root weevils will feed on small discs made up of cellulose acetate/cellulose nitrate if 
sucrose (common table sugar) is applied to them. In order to determine whether or not resistance 
to foliar feeding results from the presence of some inhibitory chemical in the leaf, we tested leaf 
extracts for their ability to reduce feeding on sucrose-treated discs. In nearly every case, hexane 
extracts from resistant lepidote species inhibited feeding on sucrose-treated discs. 

 
Germacrone, a volatile terpene that acts as 
a weevil repellent, has been isolated from 
lepidote rhododendrons 

 
The question then became: What is the nature of the hexane-extractable obscure root weevil 
feeding inhibitor in lepidote Rhododendron leaves? The lepidote Rhododendrons are 
characterized by glandular scales on their leaves (Figure 2a, 2b). Botanists have found that such 
structures often secrete hexanesoluble volatile components. It seemed reasonable, therefore, to 
speculate that the resistance of the lepidote Rhododendrons was due to the presence of volatile 
compounds secreted by the glandular scales. 

 
Figure 2a. 
Greatly 
enlarged cross 
section showing 
scales on the 
underside of a 
leaf of the 
lepidote species 
R. 
trichostomum. 

Figure 2b. Greatly 
enlarged cross 
sections showing a 
single scale on the 
underside of a leaf 
of the lepidote 
species R. chryseum. 

 
 
 
 
 
 
 
 
 
 
 

 
A technique called steam distillation can be used to extract such 
volatile materials. R. Luthi and B. F. Hrutfiord of University of 
Washington's College of Forest Resources and I found that steam 
distillation of R. edgeworthii leaves yielded a volatile fraction t
could inhibit root weevil feeding on sucrose- treated discs. Usin
several separation procedures we found that this fraction 
contained a number of chemical compounds. The most prominent 
component was a compound called germacrone. Germacrone, 
purified from R. edgeworthii leaves, was found to be a potent 
inhibitor of obscure root weevil feeding. 
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It is possible that slow release weevil repellants 
containing germacrone could be formulated. 

 



Germacrone is made up of 15 carbon atoms (along with 22 hydrogen atoms and an oxygen atom) 
and belongs to a very large class of compounds of related structure called terpenes. Mono- and 
sesquiterpene compounds contain 10 and 15 carbon atoms, respectively, and often make up a 
part of the essential oil or odor conferring fraction from plants. Knowing this, Luthi, Hrutfiord 
and I decided to find out if germacrone acted as a weevil repellant. To carry out these tests we 
used a small chamber into which two paper discs were placed (Figure 3). Germacrone was 

applied to one disc and the other disc was 
left untreated. When weevils were placed in 
the chamber they avoided the germacrone-
treated disc. This indicated that germacrone 
is a "weevil repellant". Leaves (as well as 
sucrose treated discs) that bear germacrone 
are not fed on because their odor repels 
weevils. Subsequently, work has shown that 
other volatile terpenes can act as weevil 
repellants. 
 
These results suggest that the lepidote 
Rhododendrons that are resistant to foliar 
feeding by root weevils owe their resistance 
to the production and secretion of volatile 
repellants, like germacrone. The leaf scales 
are probably the source of such repellents. 

Figure 3. Obscure root weevils in a small 
chamber with a paper disc impregnated 
with a small amount of germacrone on the 
left and untreated disc on the right. Note 
how weevils avoid germacrone-treated discs.

 
A chemical that stimulates weevil feeding 
has been isolated from elepidote species... 

 
Hexane extracts from elepidote species, including R. williamsianum, increased the amount of 
feeding on such discs indicating the presence of chemical feeding stimulants in such 
preparations. (Figure 4). 
     

 
Figure 4. Obscure root weevil 
feeding on sucrose-treated cellulose 
acetate/cellulose nitrate discs 
bearing hexane extract from R. 
edgeworthii (left) a lepidote species, 
bearing no extract (center), or 
bearing hexane extract from R. 
`Cynthia' (right) an elepidote 
species. 

 
 
 
 
 
 
 
 
 

 
 
By using techniques that we have devised, it should be easy to screen rhododendron selections 
for resistance to foliar root weevil feeding. It is possible that slow-release weevil repellents could 



be formulated and used to protect rhododendrons and other plants against foliar feeding by root 
weevils. 
 

The feeding stimulant could be used to 
attract weevils to poisoned bait. 

 
Likewise, it might be possible to use weevil feeding stimulants, currently being characterized, to 
induce weevils to feed on poisoned baits. 
 
Although the idea of using attractants and/or repellants may seem far-fetched, with continued 
concern over protection of the environment, they could replace some of the pesticides now in use 
and become an essential part of an integrated weevil control program. 
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