
l a n t s  w h i c h  g r o w  i n  u p w a r d  

direction with the aid of solid support are 

called climbers, and are generally classified into two 

types depending upon the way they clasp to the shaft.  

First types are the climbers where the main stem 

twines spirally round a support (Fig. 1a and 1b). The 

second category are those which move upward by 

clasping any object with the help of spiral structures 

known as tendrils and these are generally modified 

stem or leaves. Usually the second types of plants 

bear heavy fruits (e.g. pumpkin, gourds etc.) and to 

provide durable support to the climbers, 

evolutionarily tendril structure has been selected in 

these plants. Given a close look, a tendril would 

reveal presence of coiled turns that may vary in 

number. Not only that, one would also find 

differences in the fashion these coils have formed. 

For instance, within a single plant, coiling in tendrils 

can be observed in both right-handed and left-handed 

fashion (Fig. 1c and 1d). More interestingly, in a 

single tendril that clasps a support, both right handed 

and left handed coils are  discernible (Fig. 2a).

Fig. 1. Coils observed in a climber plant.
1a. Picture of a climbing plant that coils around a 

support in a left-handed.  
1b. Picture of another climbing plant that coils 

around a support in a right-handed fashion.
 
A tendril may start with left handed helices first 

which would then be interrupted by a short linear 

stretch and from the other end of this stretch right-

handed helices would resume or vice  versa.
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Tendrils are spiral structures usually occurring in climber plants and provide support and hoist the plant 

above the ground. Initially tendril develops as an elongated flexible structure, which later wanders for a 

support within and around its vicinity. In the presence of a support, it starts coiling around it. 

Subsequently, the linear tendril between the support and its origin grows as a helical structure, which 

comprises of both right and left handed coils separated by a short linear segment. The presence of both  

right and left handed helical coils within a tendril, forming a hemi-helix structure, is known as tendril 

perversion. In the present communication  attempt has been made  to introduce to readers the fascinating 

phenomenon of 'tendril perversion'. 
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This kind of regularity breaking is known as tendril 

perversion where the helix structure hence 

Fig. 1c. Picture of a hanging tendril coiled in 

right-handed fashion. 

Fig. 1d. Picture of a hanging tendril coiled in left-

handed fashion. 

Fig. 2. Images showing perversion (s) in Tendril.
A Image of a tendril which is clasping a support, 

shows both right-handed and left-handed coils.

1
changes to a hemi-helix conformation . Tendril 

perversion is such an exciting phenomenon that any 

one observing it will come up with several kinds of 

questions.  
  
FOUNDATION

In as early as 1751, Linnaeus first observed left and 

right handedness phenomenon in plants. He also 

observed the tendril perversion that was termed as 

spiral reversal. Later, Asa Gray, a Professor of natural 

history at Harvard, and a silent advocate of Darwin's 

theory of natural selection, published a short note on 

climbing plant's pattern in 1858. He sent seeds of 

climber plants to Darwin and requested him to check 

the incredible movements in tendrils by himself. 

Darwin elucidated his observation of tendril growth 

and movement in the book “The Movements and 

Habits in Climbing Plants” that he wrote in 1888. In 

this book, he defined tendrils as dorso-ventral 

structures which are capable of bending in all 

directions with their tips intact through an 

autonomous spinning movement described as 
2, 3

circumnutation ; something not observed in other 

developing structures of plants such as leaves or 

branches. He emphasised that, this kind of movement 

was obligatory, that corresponds to another 

autonomous movement and is inducible depending 

on the condition that tendril has found a support!

After Darwin, several others have forwarded 

numerous vibrant explanations, but, the actual 

mechanism for such kind of growth still remains 

unclear. Although the exact mechanism has remained 

un-elucidated, it is stated that the intrinsic torsion 

(the act of twisting with the help of shortened inner 

layer) of tendril filaments cause them to form helical 
4morphology at sub-cellular level . During the coiling 

process some specialized gelatinous fibre cells 

becomes lignified to give the tendril its specific 
5

shape . There are many genes which are involved 

during shoot development and based on their origin 

and arrangement they can be segregated into tendril 

or inflorescence forming genes. Since, tendrils and 

inflorescence originates according to their 

requirement from the common shoot apical
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meristem, they are considered as homologous 
6

organs . The development of homologous organs is 

based on cell proliferation function which is 

regulated by transcriptional components like 

MADS-box, SPL and FT-TFL1 gene families during 
7

the growth of the tendril . 

In spite of several studies on tendril 

perversions, a basic unanswered question is why 

there is a need for a perversion in tendrils of climbing 

plants. Furthermore, our understanding relating to 

the benefits a plant gain from tendril perversion is 

also wanting!

TENDRIL PERVERSION IS A PROG-

RESSIVE GROWTH ASSOCIATED 

PHENOMENON 

To have a modest understanding on tendril 

perversion, authors decided to observe climber 

plants in a natural habitat. Accordingly, a bottle-

gourd plant ( Lagenaria siceraria) was selected for 

the study in one of the vegetable gardens within the 

Tezpur University campus. Many tendrils as finger 

like elongated structures in the process of forming 

coils could be seen hanging freely from the plant. 

They were at the initial stages of tendril formation 

that would give rise to spiral structures later. Some of 

the freely hanging tendrils were already coiled either 

in left or in right handed fashion. Apart from the 

freely hanging tendrils described above, there were 

many tendrils observed in the plant that grasped a 

support and were helping the plant to climb. Each of 

these tendrils exhibited tendril perversion and so was 

composed of both right and left handed coils. 

Interestingly, more than one perversion was 

observable in a tendril (Fig. 2b & 2c), where left-

handed and right-handed coils were occurring 

several times alternatively. This observation might 

lead anyone to think, what actually decides the 

number of perversion in a given tendril? And we 

were also inquisitive about it!

To have an insight of the phenomenon of tendril 

perversion in the plant that was selected, we 

Fig. 2b. An image image showing tendril with 

multiple perversion(s). 

2c. An illustration showing two tendril with 

multiple perversion(s), inter-twilling among 

themselves.

specifically an elongated tendril which was just 

attached to a support and yet to begin coiling. We 

followed its development at different time intervals. 

Interestingly, the growth of the tendril from an initial 

elongated structure, after it bound to a support, till 

formation of a complete coiled structure comprising 

a perversion could be visualized within 30 hours of 

duration (Fig. 3). There was an increment of coils at 

different time periods after the tendril caught hold of 

th
Fig. 3a. At 0  hour: an alongated tendril grasping 

the support at the begining (a arrow points at the 

possition of tendril tip).
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a shaft. This suggested that coiled structure 

formation was a slow, progressive and growth 

associated process. Perversion in tendril was 

occurring during the formation of the coiled structure 

and the site of perverted region within the tendril was 

most likely determined prior to initiation of coiling. 

During the growth, the predefined perverted region 

likely carried out a rotational movement. As the

nd 
Fig. 3b. After 2 hour : twisting around the 

support firmly (a blue arrow points at the position 

of tendril tip).

perverted region was towards the centre of the tendril 

i.e. in between the origin and the point of attachment, 

rotational movement there resulted in formation of 

equal number of left handed as well as right handed 

coils in opposite direction on its either sides (Fig: 3). 

Within the coiled structure of the tendril, now, one 

th
Fig. 3c. After 6  hour : initiation of coiling in the 

linear tendril (a blue arrow points at the position 

of tendril tip).

could differentiate between the dorsal and ventral

  

 thFig. 3d.  After 8 hour appearance of a perverted 

region (blue arrow pointed towards). 

surfaces, which was otherwise imprecise in an 

elongated tendril. The ventral surface was always 

internal both in the right and the left handed coils as

thFig. 3e. After 24  hour : Distinct perversion 

observed having opposite handed coils on either 

side of it (blue arrows points at coils of tendrils 

and perverted region respectively). 

these coils were formed by the rotational movement 

of the perverted region. If such a tendril is pulled 

from both the ends in opposite direction, the coils 

would unwind and becomes linear. The reason 

behind the rotational movement in tendrils is still un-

elucidated In case of tendril with multiple perversion 

we think that more than one perverted regions were 

predefined in the tendril. For the formation of 

multiple perversions, the adjacent perverted regions 

had to rotate in opposite direction i.e. if one  

perverted  region rotated in clockwise direction then 

the adjacent perverted region had rotated in 

anticlockwise direction. So, in tendril with two 
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perverted region, number of coils in the middle 

region is more than the number of coils on either side 

of it. The multiple perversions were usually noticed 

in comparatively elongated tendrils.

th
Fig. 3f.  After 27  hour : Keeping the perversion 

region constant, Number of coils on either side has 

increased (blue arrows points at coils of tendrils 

and perverted region respectively).

Now, a question arises! What are the selective 

advantages climbers acquire by possessing a tendril

thFig. 3g. After 30  hour : A fully grown tendril with 

constant number of turns (blue arrow points at 

coils of tendril and perverted region respectively).

with perversion over a tendril devoid of perversion?  

The tendril plays an important role in climbers for 

clasping any support which comes on their way using 

their sensor cells present at the meristem tip (actively 

dividing cells at extreme points). After catching hold 

of the support, tendril forms coiled structure on both 

sides of the perverted region. This enables the tendril 

to move freely rather than a probable restricted s 

movement due to a linear or uncoiled tendril. The 

hemi-helix structure formation is having an 

advantage over a simple helical structure as follows. 

When a tendril with perversion receives any stress 

due to the movement of the plant or the support by 

any external factors like wind or other disturbances 

etc., it will tend to uncurl itself without putting any 

strain neither on the support nor on the parent plant. 

On the contrary, when such a kind of stress is applied 

on a simple helical structure, the coil would try to 

extend itself due to the former and subsequently 

would generate tension on both ends. In that course, 

the tendril might break! Hence, tendril perversion is 

important from mechanical point of view as it gives 

more flexibility than a regular coiled structure in a 

plant.

With respect to the coiled structure observed in 

freely hanging tendrils,our simple explanation is that 

tendrils have a maximum limit to which it can 

elongate while seeking any support and in the 

absence of any support around that extent, it goes for 

coiling with a preordained perversion. The purpose 

of these unbound coiled structures is unknown. It 

may be simply that coiling of a tendril is 

developmentally predetermined and free tendrils 

also form coiled arrangements. In these free coiled 

structures too perverted region can be observed. But, 

these perversions are not distinctly visible as one of 

its end remains free.

CONCLUSION

From structural point of view, it may be 

presumed that climbers have developed tendrils with 

perversions rather than tendrils with only helical 

coils, rendering better support and flexibility. 

Recently, many exciting research studies have been 
4,5,7,8carried out about tendril perversion in plants . Still 

there are few questions yet to be answered which are 

as follows. (i) What determines the numbers of coils 

within a tendril? (ii) Why there are formation of 

multiple in a tendril? We look  forward  
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that scientists in near future would address many 

other fundamental questions pertaining to 

phenomenon like tendril perversion!! 
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