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A number of sesquiterpenoid plant 
growth inhibitors have been isolated 
from higher plants (1). The recent dis- 

covery of the widespread occurrence of 

(+)-abscisic acid in plants (2) and the 

strong inhibitory effects of this substance 
at very low concentrations suggest that 
it may have a regulatory function. An- 
other sesquiterpene, heliangine (3, 4), 
has been found to inhibit extension 

growth of Avena coleoptile sections. 
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Table 1. Effect of simultaneous application of IAA and vernolepin on growth promotion 
(+) or growth inhibition (-) of wheat coleoptile sections. 

Concentration Growth (percentage of control) with IAA (/g/ml): of 
vernolepin 

(vrg/ml) 0.00 0.03 0.05 0.25 0.50 

0.0 0.0 + 12.5 + 59.3 + 88.8 + 98.4 
12.5 - 29.1 - 15.2 - 0.2 + 20.1 + 50.7 
25.0 -53.0 -36.6 -21.7 - 5.2 - 10.4 
37.5 - 66.1 - 56.7 - 45.2 - 42.6 - 36.0 

of IAA were 0.05, 0.5, and 5.0 /Ag/ml 
for each of the three incubation periods. 
The degree of inhibition was the same, 
whether the coleoptiles were treated 
with vernolepin for 4, 12, or 18 hours, 
indicating that the effect of the inhib- 
itor is very rapid. In the absence of 
IAA, no recovery of the inhibited cole- 

optiles occurred. Since endogenous 
auxin was probably exhausted in coleop- 
tiles during the presoaking and treat- 
ment periods (7 to 21 hours), growth 
could not resume once the inhibitor was 
removed by washing. In the presence of 

exogenous IAA, the extent to which 

CONCENTRATION OF 
IAA AND VERNOLEP.IN (V ) /,c/772 

Fig. 3. Reduction of the inhibitory effect 
of vernolepin (25 tLg/ml) on wheat coleop- 
tile growth by various concentrations of 
IAA. Vernolepin was applied for 4, 12, 
and 18 hours and washed off; then IAA 
was applied for various periods as indi- 
cated. 
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growth was resumed depended to a 
considerable extent on the length of 
time the coleoptiles had been exposed 
to vernolepin (Fig. 3). The inhibitory 
effect of vernolepin was reversed at all 
concentrations of IAA used, and the 
reversal was proportional to the amount 
of IAA supplied in almost every in- 
stance. However, reversal to the same 
level of growth response as was ob- 
tained in the presence of IAA alone was 
not observed. 

Since vernolepin inhibited coleoptile 
elongation very rapidly, the reduction 
in reversibility apparent after the longer 
periods of exposure to vernolepin could 
be due to a low level of toxicity of this 
compound. Alternatively, the longer pe- 
riods of exposure to vernolepin may 
speed up "aging" of coleoptile tissues, 
making them less responsive to IAA, or 
there may be increased nonspecific 
binding to cell walls which would make 
removal of the inhibitor by washing 
more difficult. 

Reversibility of the inhibitory effect 
of vernolepin by IAA, as described 
above, suggested that the two substances 
might affect the same process in exten- 
sion growth. To test this possibility, 
various amounts of vernolepin and IAA 
were administered simultaneously to 
wheat coleoptile sections, and, after a 
20-hour incubation period, the length 
of the coleoptiles was compared with 
that of untreated controls. Vernolepin 
at 12.5, 25.0, and 37.5 y/g/ml increas- 

ingly inhibited coleoptile growth, but 
in the presence of IAA at 0.03, 0.05, 
0.25, and 0.50 /ug/ml there was a sig- 
nificant reduction in the level of inhibi- 
tion at each of the three concentrations 
of inhibitor, this effect being more pro- 
nounced at the highest concentration of 
IAA (Table 1). The curves obtained 
after simultaneous application of auxin 
and inhibitor were parallel over the 
range of concentrations used, indicating 
an independent effect of both sub- 
stances. Similar results have been ob- 
tained with the inhibitor-p from syca- 
more (5) and with heliangine (3). 

The lack of any immediate toxic 

effect of vernolepin was also demon- 
strated by comparing the respiratory 
rate of treated wheat coleoptile sections 
with that of untreated ones. At concen- 
trations of vernolepin ranging from 
1.14 x 10-5M to 1.14 X 10-M, the 

respiratory rate of treated coleoptile 
sections was identical to that of un- 
treated sections, as measured with a 

Warburg respirometer. However, at the 

higher concentrations of vernolepin, 
there was considerable growth inhibi- 
tion. Other natural growth inhibitors 

depress the respiration of plant tissues 
after an initial period of stimulation 
(9). 

The ready response of wheat coleop- 
tile tissues to IAA after vernolepin is 
washed off, and the lack of any pro- 
nounced effect of high concentrations 
of the inhibitor on the respiratory me- 
tabolism of similar tissues suggest that 
this substance affects an essential step 
in cell-wall synthesis or extensibility, 
and is not merely a toxic principle. Cer- 
tain of the characteristics described here 
for vernolepin are similar to those de- 
scribed by Robinson and Wareing (5) 
for the inhibitor from sycamore, which 
is now thought to be abscisic acid. Ver- 

nolepin, however, does not have the 

abscision-promoting properties of ab- 
scisic acid. When the cotton petiole 
assay (10) was used, vernolepin did not 
accelerate abscision at concentrations 

ranging from 100 to 0.001 /jg/ml. 
Luis SEQUEIRA 

Department of Plant Pathology, 
University of Wisconsin, Madison 

RICHARD J. HEMINGWAY 
S. MORRIS KUPCHAN 

Department of Pharmaceutical 
Chemistry, University of Wisconsin 
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