
date-treated tubes, significantly fewer 
(P < .05, Wilcoxon test) than the 
42.0 i 17.6 ants visiting the empty 
tubes. 

Gas chromatography of whole body 
extracts revealed a single major volatile 
component in B. yuccae (7). Its mass 
spectrum contained a minor parent ion at 
a mass-to-charge ratio of 170, important 
ions at 152, 141, and 128, and a base peak 
at  85, identical to the published spectrum 
for y-decalactone (8). An authentic sam- 
ple of this lactone (9) had an idedtical 
retention time and mass spectrum and 
also had a fruity odor similar to that of 
the exudate from the thrips. The com- 
pound was easily identified in extracts of 
the anal exudate and was concentrated in 
the hindgut (10). Adults contained ap- 
proximately twice as much lactone as  
larvae [0.27 i. 0.15 (S.D.) versus 0.12 
i 0.10 pg, respectively] (11). The lac- 
tone could not be detected in leaves of 
the host plant (12). 

The repellency of y-decalactone was 
determined with predatory ants in both 
the laboratory and field. Glass tubes 
were prepared as before and treated with 
ethanol solutions of the synthetic com- 
pound or  with ethanol alone (control) 
(13). In tests on laboratory colonies of 
M ,  minimum, the number of workers 
entering the tubes decreased as the con- 
centration of lactone increased, approxi- 
mately two thrips equivalents evoking 50 
percent repellency (13). Similar results 
were obtained in laboratory tests with 
two other predatory ant species, M .  
pharaonis and Iridomyrmex humilis. In 
the field, a modified test on foraging 
M .  minimum workers corroborated our 
laboratory findings (14). A mean t S.D. 
of 1.3 +. 1.5 workers entered tubes 
streaked with ten thrips equivalents of y- 
decalactone, while 13.0 1. 4.4 ants visit- 
ed the control tubes (P < .05, Wilcoxon 
test). In further evidence of the offensive 
nature of the chemical, ants feeding at 
the mouth of control tubes often directed 
their antennae toward their food but 
those feeding at treated tubes deflected 
their antennae (Fig. ID). 

These results indicate that the defen- 
sive ability of B ,  yuccae depends on 
protective habitat, defensive behavior, 
and chemical assault. Among aggrega- 
tive species of thrips, communal living 
may provide the advantage of a shared 
pool of defensive resources. 

y-Decalactone has been isolated from 
a yeast and from dairy products and is a 
constituent of the aroma of several 
fruits, including peaches and strawber- 
ries (15). There are no published ac- 

counts of its occurrence in animals (16), 
but our inability to detect the compound 
in the leaves of Yucca jilamentosa indi- 
cates that it is not of dietary origin. 

DENNIS F .  HOWARD 
MURRAY S. BLUM 

Department of Entomology, 
University of Georgia, 
Athens 30602 

HENRY M. FALES 
Laboratory of Chemistry, 
National Heart, Lung, and Blood 
Institute, Bethesda, Maryland 20205 

References and Notes 

I "Thr~ps" 1s used In both slngular and plural 
contexts 

2. T .  Ananthakr~shnan. Ann11 Reb Entomol 24. 
I59 (1979) 

3 For c~rcumstant~al  ev~dence  of thvsanopteran 
natural product chemicals, see T L e w ~ s  Th~rps 
Their B~ologq Ecolog) and Econom~c Imp01 
tunce (Academ~c Press, New York, 1973) p 71 
W Bode, Zoomo~pholog~e 90, 53 (1978) 

4 Glass br~dges perm~tted ants from laboratory 
colon~es to reach the t h r ~ p s  

5 Of 40 encounters, 26 ended when an adult t h r ~ p s  
r a ~ s e d  ~ t s  abdom~nal tube or daubed the ant w ~ t h  
flu~d (or both) and 14 ended when an adult 
escaped by walk~ng away or remalned motion- 
less untll the lnspectlng ant departed Larval 
encounters were not counted 

6 A 5-mm cotton plug was placed In one end of a 
tube (length, 3 75 cm Inner d~ameter  0 5 cm) 
Twenty-five adult t h r ~ p s  u e r e  gently held ( w ~ t h  
watchmaker forceps) aga~nst the tube s Interlor 
as they exuded flu~d SIX tubes were prepared In 
this way One tube contdlnlng exudate and one 
empty tube were placed In the hraglng arena of 
each of SIX dnt colon~es Ants ~ n s ~ d e  each tube 
were counted at I ,  5 ,  10, and 15 mlnutes 

7 Methylene ch lor~de  extracts were analyzed by 
gas chromatography (LKB 2091 ~nstrument);  the 
column (2.0 m bv 2 0 mm) was ~ a c k e d  w ~ t h  I 
percent SP-1000'and was progr'ammed to In- 
crease In temperature from 50" to 250" at 8"er 
minute. 

8. W. McFadden. E. Day, M. Diamond, Ancil. 
Chem. 37, 89 (1965). 

Gas chromatography lndlcated that y-decalac- 
tone const~tuted more than 99 percent of the 
volatlle substances In a synthe t~c  standard (Al- 
d r ~ c h )  The poss~ble opt~cal actlvlty of the 
t h r ~ p s  volatlle mater~al was not determined 
Exudates were collected w ~ t h  a fine cap~llary 
tube dnd transferred Into a v ~ a l  of CHzClz The 
gut was removed from ten t h r ~ p s  (anesthetized 
under cold Rlnger solut~on),  and methylene 
chlor~de extracts were prepared from hlndgut 
foregut, m~dgut ,  and M a l p ~ g h ~ a n  tubule frac- 
tlons Gas chromatography showed the lactone 
In abundance only In the exudate and hlndgut 
F~fteen larvae and adults were lnd~v~dually 
crushed In a V-shaped v ~ a l  and thelr lactone 
content quant~fied by uslng gas chromatogrdphy 
to compare CH2CI2 extracts to standards The 
lactone content of adults was 6 3 p.g/mg and of 
larvae was 3 I kg mg (wet welght) 
Y~itcci ~71umentosu leaves were steam-d~st~lled 
Into ethyl acetate, extracted w ~ t h  methylene 
chlor~de, and analyzed by gas chromatography 
Port~ons (5 p.1) contalnlng 0,  0 25, 1 0, 2 5 ,  10, or  
25 t h r ~ p s  equlvaients (TE) of the lactone (1 
T E  = 0 27 kg) were appl~ed  w ~ t h  a mlcrosy- 
rlnge Tubes were allowed to dry 3 mlnutes 
before presentatlon to five c o l o n ~ e ~  of nil mlnr- 
mum The order of presentatlon of the concen- 
tratlons was random~zed, each colony b e ~ n g  
tested for each concentratlon twlce (N = 10 
tubes per concentratlon) Ants were mon~tored 
as before Scores expressed as percent of con- 
trol counts, were 0 25 T E ,  116 percent 1 T E ,  69 
percent 2 5 TE,  16 percent 10 T E ,  5 percent, 
and 25 T E ,  2 percent 
Monomorrum mrnrmum foragers were reluctant 
to enter tubes In the field Therefore, an end 
plug of honey was subst~tuted for the cotton 
w ~ t h  a streak of the food drawn along the Interlor 
of the tube to entlce workers Tubes contalnlng 
exudate and control tubes were placed along 
recruitment tralls of SIX colon~es the number of 
workers ~ n s ~ d e  the tubes was counted after 15 
minutes. 
For a review, see S .  Tahara, K.  Fujwara. H. 
Ishizaka, J .  Mizutani. Y. Obata. Asr ic .  Bioi. 
Chetr~ 36, 2585 (1972) 
y-Dodecalactone has been ~dent~f ied  In the de- 
fenslve secretion of beetles IJ W Wheeler. G 
Happ, J .  Araujo, J .  pasteels1 Tetruhedion Lett. 
46; 4635 (197211. 
We thank R. Beshear for identifving the thrips. 
M. Tomalski for assistance in dissections, D. 
Whitman and D. Fletcher for critical reviews of 
the manuscript, and M. Kramer and G .  Chappell 
for prov~ding plants. 

3ctober 1982; revised 28 December 1982 

Retraction of Data on the Human c-raslH Oncogehe 

We published a paper entitled, "The 
human c-raslH oncogene: A mutation in 
normal and neoplastic tissue from the 
same patient" on 18 February 1983 (I) ,  
in which we claimed to have identified, 
by means of the Southern blotting tech- 
nique, a tumor as well as normal tissue 
with the c-raslH oncogene mutation In 
pursuit of these studies, we developed 
two independent lymphocyte cell lines 
from this patient. They were prepared by 
transformation with Epstein-Barr virus 
These cell lines, which proved to be 
karyotypically normal, did not contain 
the mutant allele. At this point, we re- 

DNA from this patient, which were per- 
formed simultaneously, were contam- 
inated by a plasmid DNA containing the 
c-raslH oncogene and that this contami- 
nation led to spurious results. 
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tumor which had been frozen to repeat 
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