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vine Ipomoea purpurea

undamaged individuals of I. purpurea

twining through mechanisms not directly related to stem growth and water content. It is suggested that drought might 
trigger signals that counteract those elicited by leaf damage. The induced twining may be an advantage in the presence of 
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Induced responses to herbivory may be constrained 

to limiting conditions or to a combination of stress 
factors should have fewer resources to invest into 
inducible defenses. A particular induced response 
to herbivory has been described for climbing 

reported that leaf damage increased the climbing 
success of the twining vine Convolvulus arvensis 

modules suffered less herbivory than prostrate 

response may result in reduced damage in the 
future and hence may be regarded as an induced 
resistance mechanism. The induced twining found 
in C. arvensis seems to be a common response in 

this induced twining have not been evaluated yet. 

conditions on the expression of such induced 

Plants respond to low water availability with 
several morphological and physiological changes 

relative allocation to roots and a decrease in shoot 

et al.
surface and hence decreases transpiration. 

Ipomoea purpurea

shows rapid induced twining after leaf damage 

In natural 
populations I. purpurea often suffers leaf damage 
by chrysomelid larvae and generalist chewing 

In the present study we evaluated the effect of 
water shortage on the induced twining by leaf 
damage of I. purpurea.
water stress would reduce shoot growth and stem 

the induced twining. This assumes that induced 

is not affordable under a scenario of reduced 

because it would avoid loosing leaf area that is 
hard to compensate in such conditions.

Plants of Ipomoea purpurea were cultivated 

were collected from several parental plants 
grown in the same greenhouse the year before 

and were maintained in the greenhouse. The 

mol m s  at 
midday. 

and drought. Plants in the control and drought 
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capacity in the soil in the control treatment 

th

prostrated plants were provided with a vertical 

water treatment described above were assigned 
to either damaged or undamaged treatments and 
were randomly placed on the greenhouse benches. 
Plants in the damage treatment were subjected to 

we recorded every two hours the number of plants 

To evaluate the effect of water shortage on 

index for each damaged plant (Ii i
as the average time in hours for successful twining 

the time in hours for successful twining of plant 
i in the damage treatment (Di i
Di
in both control watering and drought treatments. 
Plants from the different treatments had similar 
initial size (main stem length and basal stem 

assessed by measuring the total length of the main 

beginning of the experiment and one and seven 

the time needed to observe the induced twining. 

by recording stem diameter with a digital calliper 

water content was estimated as relative water 

The mean induction index was compared 

The effects of water treatment and leaf damage 
on stem growth and water content were evaluated 

assumptions of parametric analysis were analysed 

damage separately. 

the twining induction in Ipomoea purpurea
plants under water shortage responded less to leaf 
damage in terms of enhanced twining compared to 
control plants (Ii

treatments did show induced twining after leaf 

Stem growth rate after one and seven days did 



by leaf damage in Ipomoea purpurea
There is evidence that water shortage may constrain 
some induced responses to herbivory in plants 

et al et al.
Since all plants eventually twine and stem growth 

of induced twining seems to be relevant for the 

growth or ascension rate. A similar result was found 
in the induced twining of C. arvensis

that a change in climbing behaviour is underlying 

damaged plants. The reduction in the induced 

stressed prostrate plants could be more susceptible 

of Ipomoea purpurea plants naturally growing in 

The induced twining in Ipomoea purpurea is
also elicited by jasmonic acid

to leaf damage ( et al. et
al.
speculated that drought and leaf damage trigger 

has been reported to be involved in several plant 
et al

those elicited by leaf damage (Do et al
is unclear how drought and damage signals are 
integrated by the plant in connection with the 

understand the molecular pathway leading from 
leaf damage to increased twining and how other 
environmental stimuli may alter such pathway. 

herbivory oppose plant responses to drought. For 

and photosynthesis increase with herbivory and 

water content between water treatments. This might 

TABLE Ipomoea purpurea plants exposed to a combination of two 
damage and two watering treatments. The number next to the trait refers to the number of days after the beginning of the 

TABLA Ipomoea purpurea expuesta a una 

Trait DC DD
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tip of the stem involved in the twining process. It is 

water was preferentially assigned to the growing 
tip or runner. The runner of climbing plants often 

to enhance the possibility of searching for support 
(
Ipomoea
creeping shoots is thought to represent growth 

status. I. purpurea is naturally exposed to summer 
drought in central Chile during the growth season 
and might be somewhat adapted to water shortage. 

It has been discussed that the induced twining 
after leaf damage may confer protection against 

response is to some extent constrained by water 

response of several traits to environmental stress. 
Further research should address the molecular basis 

of such reduced induction under water shortage. The 

this issue.
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