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Abstract-A steam volatile fraction from Rhododendron edgeworthii leaves inhibited obscure root weevil (Sciopithes 
obscurus) feeding on sucrose-treated membrane filters. The most prominent component in this fraction was the 
sesquiterpene germacrone. Germacrone was found to be an obscure root weevil repellent. 

INTRODUCTION 

A number of lepidote (scaled) Rhododendron species are 
resistant to foliar feeding by the obscure root weevil 
(Sciopithes obscurus Horn.) [ 1,2], a species endemic to the 
Pacific Coast of North America and an important pest of 
Rhododendron in that region. Hexane extracts from 
resistant lepidote species often inhibit obscure root weevil 
feeding on sucrose-treated membrane filters whereas 
extracts from susceptible elepidote species typically pro- 
mote feeding [2, 31. Because glandular scales of the type 
that characterize the lepidote Rhododendrons often secrete 
volatile terpenoids, a steam-volatile fraction from leaves of 
the resistant lepidote R. edgeworthii [ 1,2] was tested for its 
ability to influence obscure root weevil feeding. A steam- 
volatile fraction from R. cv Cynthia, asusceptibleelepidote 
cultivar (R. catawbiense Michaux x R. grijithianum 
Wight.) [2,3], was examined to provide a basis for 
comparison. 

RESULTS 

Leaves from R. edgeworthii yielded 4.4mg steam- 
volatilematerials per g fresh weight, whereas R. cv Cynthia 
yielded only 0.64mg per g. GC-MS indicated that the 
majority of the materials extracted from both R. 
edgeworthii and R. cv Cynthia had molecular weights and 
retention times characteristic of sesquiterpenes (Fig. 1). 
The steam-volatile fraction from R. edgeworthiicompletely 
inhibited obscure root weevil feeding on sucrose-treated 
membrane filters, whereas feedingonfilters treated with an 
equivalent amount of extract from R. cv Cynthia was not 
different from that with filters bearing sucrose alone. 

PLC of the extract from R. edgeworthii yielded two well- 
resolved fractions. Fraction 1, at R, - 0.54, consisted of 
the single most prominent component ofthe extract (peak 
labelled with 218 in Fig. 1) and represented 36.1 ‘?ji of the 
steam-volatile materials. Fraction 2 included several 
cochromatographing materials (RJ y 0.75) (as de- 
termined by GLC) that together comprised 46.6’?/, of the 
extract. Several minor components representing 17.3”‘; 
of total steam-volatile mixture had R,s less than 0.50. 

Feeding on sucrose-treated membrane filters (150 kig 
sucrose/filter, mean area eaten for five filters bearing only 
sucrose = 15.4mm’) was significantly inhibited by 
application of either fraction 1 (amount applied 
= 28.5 pg/filter, mean area eaten for five filters = 0.1 mm”) 
or fraction 2 (amount applied = 54.0pg/filter, mean area 
eaten for five filters = 1.4mm’). An olfactometer study 
indicated that fraction 1 was an obscure root weevil 
repellent. Weevils exhibited a clear avoidance reaction to a 
filter paper disc bearing 57 pg of the purified compound 
and in four trials the average number of weevils (t s.e.) 
approaching to within 15 mm of a treated filter paper disc 
was 3.3 ( f 1.7) vs 26.3 (+ 7.0) weevils approaching to 
within 15mm of an untreated disc. The mean nearest 
approach to the treated disc made by obscure root weevils 
was 14.5 mm vs 8.2mm for the untreated disc. In the four 
olfactometer runs, no weevils came into contact with the 
treated disc whereas the untreated disc was contacted 25 
times. 

The UV and IR spectra of the purified repellent 
compound werevirtually identical to published spectra for 
the sesquiterpene germacrone [4,5]. The ‘H NMR 
spectrum was consistent with published data for 
germacrone [6,7] and was identical to a ‘H NMR 
spectrum of authentic germacrone provided by Dr. P. A. 
Grieco, Professor of Chemistry, University of Pittsburg, 
U.S.A. 

DISCUSSION 

Germacrone has been isolated from leaves of at least 
three other lepidote Rhododendron species: R. dauricum 
L. 181, R. primulaeflorum Bur. et Franch (= adamsii) [4] 
and R. thym~fblium Maxim. [9]. Along with R. 
edgeworthii. these species represent four distinct series [ IO] 
(or subsections [I 1 I), indicating the probable widespread 
occurrence of germacrone in the lepidote species of this 
genus. 

The fact that not only germacrone, but also a 
combination of several less polar steam-volatile materials 
not separated by PLC inhibited obscure root weevil 
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Fig. 1. GLC traces ofsteam volatile fractions from R. edgeworthii 
(fop) and R. cv Cynthia (bottom). Approximate molecular 

weights. if ascertained. are indicated above peaks. 

feeding on membrane filters suggests that the repellent 
nature ofgermacrone is not specific. Rather, it is likely that 
othervolatile terpenes havesimilarproperties. Thegeneral 
resistance of the lepidote Rhododendrons to obscure root 
weevil foliar feeding is probably due to the production and 
secretion of germacrone and related compounds by the 
glandular scales. 

ESPERIblENTAL 

Plant muteriul. Fresh leaves of Rhododrtldron edgel~~orthii 

Hook. f were obtained from clone No. 65-383 maintained at the 

Rhododendron Species Foundation, Federal Way. WA. LISA. 
Fresh leaves from R. cl Cynthia were obtained from Western 

Washington Research and Extension Center. Puyallup, WA. 

U.S.4. 
Extraction. isolationand idrntificcrth. Steam-volatilematerials 

were extracted into hexane using an oil extraction apparatus. CC 

w’as done using a l.Ym x 3.2 mm packed 3”,, SE-30 column 

programmed from 70 to 190’ at 4” min. Carrier gas was N, at 
30 ml min. Injector and FID were set at 250”. The MS coupled to 

this umt was a magnetic sector instrument operated at 70eV 

ionization voltage. Fraction 1 ~21s isolated from the steam 

distillate fraction from R. edge~wtltii using PLC on Si gel CF.254 
Merck (layer thickness = 0.5 mm) with C,,H,-CHC‘I, (1 :l J. 

Bands were detected under fluorescent light and eluted using 

CHZCl,. UV (EtQH) [4.5]. IR (glassy film) [4.5]. and ‘H NMR 
(CDCl,) [6.7] spectra of this material were consistent with 

published data for the sesquiterpene germacrone. 
Fwding hiocwu~s trnd olfac-tometer studies. Weevil feeding 

bioassays utilized Millipore membrane filters (cat No. HAWP 

01300) as an inert substrate. and were conducted as des- 

cribed :2, 3. 12‘. Fractions were applied in hexane. Qlfactometer 

studies were carried out using a rectangular glass and Plexiglass 

chamber (90mm wide x 15Omm long x 5 mm deep). Purified 

germacrone (57 l(g). in CC&, was placed on a 6 mm dia lilter paper 

disc centered in either the right or the left half of the rectangular 

chamber. A similar disc treated with solvent alone was placed in 

the center of the other half of the chamber. Adult obscure root 

weevils (30) were then introduced into the chamber which was 

maintained under 1081x of fluorescent light at 10 15’. After a 

0.5 1 hr conditioning period, weevil movement was monitored for 

0.5 hr. Weevils approaching to wjithin 15 mm ofcither the treated 

or untreated discwerecountedand theclosestapproach to thcdisc 

made by any weevil entering the 15 mm radius was measured. 
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