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Introduction 

On climbing plants, one may observe a change of chirality in tendril spirals, which is 
called perversion. We will first recall the history of the analysis of this phenomenon, 
then define handedness, moreover, approach the perversion of tendrils.  
 

History 

Linneas was the first person who observed the left and right handedness phenomenon 
of some plants in 1751. He also found the spiral reversal. Similar observations were 
made by some other scientists, like Ampere, De Candolle… 
Darwin observed more precisely in 1860 the movements and habit of climbing plants. 
He noticed that some plants had phenomenon, which he called circumnutation, during 
the growth period: they draw grand circle to find a object to whine around.  
 

Tendril perversion 

 Definition of handedness 
Pasteur, who was French, first enhanced the importance of handedness in a 
stereochemical molecule. There was no universal definition of handedness until 
Maxwell wrote his electromagnetism theory. The definition is really important. 
Because there was always kind of confusion in the former books and papers. In 
the electromagnetism theory, he defined what is exactly the right and left hand. 
Right handed helix is: when you push your arm forward and turn the top of your 
fingers right; while left handed helix is : when you push you arm forward and 
turn the top of your fingers left. A very interesting fact is that both woodscrews 
and corkscrews are right-handed, while they used to be left-handed. 

 
 Definition of tendril 

Tendril is a thin, flexible, and long vegetal organ that comes from a plant and 
attaches to a branch, a wall, etc. These organs are the ones that were observed by 
Darwin that we mentioned in the history part of this paper. 
Tendrils make circumnutation, and when they get to attach something, they tend 
to spiral for unknown reason.  

 
 Perversion 



The problem is that, to make a helix, one has to have torsion, in addition to 
curvature, whereas the torsion of tendrils is zero initially. While the tendril spirals, 
the torsion has to stay zero, according to the conservation of torsion. That’s the 
most important thing. 
Perversion is the way of Nature to avoid non-zero torsion. The detailed procedure 
is: firstly, the two ends of the tendril are fixed on some branches; then, tendril 
begins to curve. What we have to mention is: the torsion of a left-handed helix is 
opposite to the torsion of a right-handed helix, as a result, the total torsion will 
stay zero, which agrees the conservation of torsion. Hence, when tendril curves, 
the left-handed helix and right-handed helix must form at the same time. 

 
 Intrinsic curvature 

What we have to solve now, is how there is curvature. In fact, the reason for 
tendril intrinsic curvature is that one side grows faster that the other side. This is 
called differential growth. So, there is a cylindric symmetry breaking during the 
course of growth.  

 

Kirchhof’s rod model 
Kirchhof was the father of continuum mechanics. Considering the linear momentum 
and angular momentum conservation, we can have the static Kirchhof’s equations in 
the following: 

' 0

' ' 0

F

M dS F

! ="
#

+ $ ="%

r

rr r  

Helixes are exact solutions of these static Kirchhof’s equation: one set of soluction is 
right-handed helixes, correspondingly, another set of solution is left-handed helixes, 
and the remaining solutions are perverted helixes: these last ones are calculated by the 
perturbation theory, which are the solution of non linear amplitude equations. 
 

Conclusion 
As a conclusion, we could recall the difficulty of the chirality, the differentiel growth, 
and the twistless result, thanks to the perversion. 
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