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 Abstract 

Introduction 

Climbing plants are common in Hong Kong. They can be widely found in the cities or country parks. In 

our school, we found 2 types of climbing plants that perform circumnutation, or twining for simplicity. It is 

the action for plants to climb up another object by coiling around the object and forming numerous loops 

around it. 
The climbing plants found are Cassytha filiformis (無根藤) and Ipomoea sinensis (白花牽牛). The 

former is a parasite, which climbs up its hosts for support and absorbing nutrients, while the latter is a 

typical photosynthetic plant, which climbs up another plant for support and better absorption of light for 

photosynthesis. Although they adopt different modes of nutrition, both of them perform twining, which 

raises our interest. We want to study the twining of these 2 types of climbing plants. Hence, a series of 

investigations were carried out. 

 Brief information of Cassytha filiformis (Wikipedia):  
Cassytha filiformis (common name: love-vine) is a species of obligate parasitic vine of the 

family Lauraceae. It is commonly found all over the world. Like other obligate parasitic vine, it is a 

twining vine with orange to pale green stems. Its leaves are reduced to scales about 1mm long. 

Flowers with 6 sepals are developed in spikes or sometimes solitary. Fruit is a drupe about 7 mm in 

diameter.  
 Brief information of Ipomoea sinensis (Dr. S.L. Thrower, 1983): 

Ipomoea sinensis (common name: hairy morning glory) is a herbaceous twining climber. 

Surface of its stems is covered by long stiff hairs. Alternate leaves are heart-shaped with acutely 

pointed apex and entire margin. Its flowers are single in the leaf axils on fairly short stalks. 
‘Host’ in this report is defined as the organism harboring another organism on itself (Merriam-Webster) 

For simplicity, ‘C. filiformis’ represents ‘Cassytha filiformis’ while ‘I. sinensis’ represents ‘Ipomoea sinensis’ 

in the report. 

 

Cassytha filiformis (無根藤) and Ipomoea sinensis (白花牽牛) are climbing plants commonly 

found in Hong Kong. They will coil around another plant with their thread-like extensive branches. In this 

investigation, a series of observations and experiments were carried out to study the twining of Cassytha 

filiformis and Ipomoea sinensis.  

In our investigation, we found that both climbers can start twining when they are in touch with 

other objects. They do not necessarily require a living object to twine along. However, rough surface can 

facilitate the twining. It is also found that both climbers can only coil in an anticlockwise direction as they 

twined. 

Furthermore, twining is simulated by smearing auxins on the stem. We found that thigmotropism 

plays significant role in their twining while phototropism has little or no effect.  

Moreover, for facilitating twining, we found that stiff hairs are developed on both climbers. For 

Cassytha filiformis, haustoria and sticky secretion are also found. They allow firm attachment of the vines 

to the hosts. 
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Methods of investigation 

Both C. filiformis and I. sinensis coil anticlockwise around another plant with their thread-like 

extensive branches. For C. filiformis, haustoria are also developed for absorption of nutrients from the host. 

These 2 kinds of plants are of different natures, one is parasitic, while the other one is autotrophic. 

However, both of them perform twining. In our investigation, we aim to study the twining of these 2 types 

of climbing plants. 

In order to achieve the objective mentioned above, the following methods were used: 

1. Observation of the C. filiformis and I. sinensis in our school: 

Environmental conditions like temperature, humidity and light intensity were measured with various 

sensors. The relative conditions of C. filiformis and I. sinensis under the environmental conditions were 

recorded every day. Photographs of the vines and their hosts were taken by digital cameras at times.  

2. On-site and laboratory experiments: 

For minimizing the error due to stage difference of the C. filiformis and I. sinensis vines, only vines 

with similar conditions (e.g. color, thickness and shape) were used. For each experiment, 

interpretations of its results and suggestion of follow-up work were made. 

Summary of fieldwork and laboratory work: 

With reference to the observations from our fieldwork, a series of on-site and laboratory experiments 

were designed and conducted. 

Aim Questions brought from the 

observation or interpretation of the 

results 

How do the materials and surface texture of host affect twining action? 

Fieldwork: 

Observation: 

Observing on what conditions will C. filiformis and I. sinensis twine. 

On what materials can twining of C. 

filiformis and I. sinensis occur? 

Experiment 1:  

To study on what materials the twining of C. filiformis and I. 

sinensis can occur 

What is the effect of object textures 

on the twining of C. filiformis and I. 

sinensis? 

Experiment 2:  

To investigate the effect of object textures on the twining of C. 

filiformis and I. sinensis 

/ 

How does the structure of C. filiformis and I. sinensis adapted to their twining action? 

Fieldwork: 

Observation: 

Observing the adhesive structure of C. filiformis and I. sinensis 
What kinds of adaptive features are 

developed on C. filiformis and I. 

sinensis for twining?  

Laboratory work: 

Experiment 3: 

To study the haustoria and epidermis of C. filiformis and I. sinensis 

Do C. filiformis and I. sinensis have 

common structure for twining? 
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What is the role of tropism in twining? 

Fieldwork: 

Observation: 

Observing whether C. filiformis and I. sinensis have grown during 

its twining 

What kind of tropism leads to their 

growth movement? 

Experiment 4A: 

To investigate the effect of light in twining of C. filiformis 

 

 

/ Experiment 4B: 

To investigate the effect of light in twining of C. filiformis and  

I. sinensis 

Experiment 5: 

To study the effect of auxins on twining of C. filiformis and I. 

sinensis 

/ 

Is the twining direction clockwise or anticlockwise? 

Fieldwork: 

Observation: 

Observing the twining direction of C. filiformis and I. sinensis 

Is coiling anticlockwise a certainty in 

twining of C. filiformis and I. 

sinensis? 

Experiment 6: 

To study whether twining in an anticlockwise direction is a 

certainty in twining of C. filiformis and I. sinensis 

/ 

How do the materials and surface texture of host affect twining action? 

Fieldwork 
During our observation, we noticed that the shape and length of the C. filiformis and I. sinensis vines 

varied from time to time as they twined. Therefore, length of several selected C. filiformis and I. sinensis 

vines were measured at regular time interval to check whether they have grown as they twined. 

We marked the position 10 cm below the tip of C. filiformis and I. sinensis vine as a reference point, 

the distance between the tip and the reference point was measured.

 

From the data collected, it is shown that both C. filiformis and I. sinensis grew as they twined. Also, we 

observed that both of them would twine only when they were in touch with other objects. As the vines 
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grew towards the object in touch as they twined, tropism has been performed in twining of C. filiformis and 

I. sinensis. As it grew towards the stimulus, i.e. touch, positive thigmotropism was performed in the 

twining of C. filiformis and I. sinensis vines (John Williams). 

Furthermore, from our observation, both C. filiformis and I. sinensis can attach to a number of hosts 

including plant of the same species, regardless the thickness of their stems. It seemed that C. filiformis and 

I. sinensis can twine along any object as long as they are in contact. Therefore, we carried out Experiment 1 

to study on what materials twining can occur. 

  

Fig.1 C. filiformis can attach to a number of hosts including C. 

filiformis itself 

Fig.2 I. sinensis twines around the 

neighboring I. sinensis vine 

Experiment 

Experiment 1:  

To study on what materials the twining of C. filiformis and I. sinensis can occur  
Aim: 

To study on what materials twining of C. filiformis and I. sinensis can occur 

Principle: 

In this experiment, rods made up of different materials are used to allow C. filiformis and I. sinensis 

vines to twine around. The rods are placed in touch with the tips the vines and see whether they can twine 

around the rods after a given period of time.  

Material Instrument 

-Metal rod  

-Wooden rod (Wooden chopstick) 

-Glass rod 

-Plastic rod (plastic drinking straw) 

X 2 

X 2 

X 2 

X 2 

-Cable tie 

 

 

 

-Stand (bamboo stick) 

-Ruler 

-Cotton thread 

-Marker 

 

 

Dependent variable -Whether twining of plants on the material occur 

Independent variable -Materials making up the rods 

Controlled variables -Surface area and thickness of the rods 

-The initial distance between tip of the vine and the sand paper or plastic sheet 

Procedure: 

1. Identify and select 8 free ends of vines of C. filiformis as sample. 

2. Place a wooden rod in touch with the free end selected of C. filiformis in perpendicular to the growing 

direction of the vine. 

3. Mark the position 10 cm below the tips as reference point with a marker. 

4. Repeat steps (1) to (3) with a metal rod, glass rod and plastic rod respectively. 
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5. Repeat steps (1) to (4) with I. sinensis vines. 

6. Record the length between the tips of the vines and the marked positions every day for 3 days and 

observe whether the vines can twine around the rods or not. 

    
Fig.3 Rods placed in perpendicular to the tips of C. filiformis Fig.4 Rods placed in perpendicular to the tips of I. sinensis 

Result:                                                     W = Wood, M = Metal, G = Glass, P = Plastic 

 

Material of rod 

C. filiformis I. sinensis 

W M G P W M G P 

Initial distance between tips of the vines and 

the marked reference point (cm) 

10 

Final distance between tips of the vines and 

the marked reference point (cm) 

14.1 13.0 14.0 12.5 22.6 14.3 17.0 24.0 

Successful twining around the rod after 3 days 

(making 1 loop) 

Yes Yes 

Description 2 loops formed after 3 days 

but they all got loose 3 

days later and tended to 

grow upwards 

3 loops formed after 3 days 

but they all got loose 3 

days later and tended to 

grow upwards 

Table 1 Result of placing rods made up of different materials perpendicular to the growing direction of C. filiformis 

and I. sinensis 

  
Fig.5 Loops of C. filiformis vines formed around the plastic rod 

after 3 days 

Fig.6 Loops of I. sinensis vines formed around the metal rod 

after 3 days 

Interpretation of results: 

 From the result, it was found that both C. filiformis and I. sinensis could twine around objects placed 

in perpendicular to them. However, both of the species of vines got loose 3 days after forming loops 

around the rods. 
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 In our fieldwork, we found that positive thigmotropism was performed in the twining of both C. 

filiformis and I. sinensis vines. Considering this finding, we believed that the result of experiment 1 was due 

to the thigmotropism performed by the vines. When the vine was in touch with the objects, it received a 

unilateral stimulus, which then stimulated the vine to grow towards the object in touch and twine around it 

(John Williams). 

      C. filiformis is a parasitic climbing plant while I. sinensis is a photosynthetic climbing plant. As both 

species of plants can twine around all the rods in the experiment, which are non-living, it gives the 

following implication. For C. filiformis and I. sinensis, they do not necessarily require a living object to 

twine along.  

      However, it should be noticed that haustorium, the organ on parasitic C. filiformis for absorption of 

nutrients from the hosts, was not developed. We think that this was due to the intrusion mechanism of 

haustoria of Cassytha plant (H. S. Heide-Jørgensen, 1991). As suggested by previous study, haustoria 

develop only when its intrusive organ can penetrate the stem of host to form a collapsed zone. Nonetheless, 

the materials used in this experiment are too hard to be penetrated. 

      Furthermore, we noticed that even though the vines of C. filiformis and I. sinensis could twine 

around the rods, they got loose afterwards and tended to grow upwards. We suspected that this was due 

to the effect of phototropism, which caused the vines to grow upwards (Craig W. Whippo, 2006). 

Conclusion: 

C. filiformis and I. sinensis can twine along rod-shaped objects made up of any kind of materials.  

Source of error:  

The vines of C. filiformis and I. sinensis used may not be in the same stage. Also, as the experiment was on 

site, the points in contact between vines and the rods may be disturbed.  

Follow-up: 

Now, we found that both C. filiformis and I. sinensis vines do not necessarily require a living object 

to twine. We wondered whether the surface texture of rods would affect twining of the plants. Moreover, 

we wanted to conduct another experiment to investigate the role of phototropism in twining of C. filiformis 

and I. sinensis. 

Experiment 2:  

To investigate the effect of object textures on the twining of C. filiformis and I. sinensis 
Aim: 

To investigate the effect of object textures on the twining of C. filiformis and I. sinensis  

Principle: 

In this experiment, we first allowed all the C. filiformis and I. sinensis vines to twine along bamboo 

sticks with similar diameter separately. For each stick, the part 3 cm above the point in contact with the 

vines is covered with materials of different texture. The twining over different textures is studied. 

Material Instrument 

-Sellotape 

-Sand paper 

-Plastic sheet 

 

-Stand (bamboo stick) 

-Ruler 

-Marker 

-Cotton thread 

 

Dependent variable -To what kind of object texture twining can occur 

Independent variable -Texture of material covering the bamboo stick  
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Controlled variables -Surface area and thickness of the material covering the bamboo stick 

-The initial distance between tip of the vine and the sand paper or plastic sheet 

Procedure: 

1. Identify and select 3 free ends of C. filiformis as sample. 

2. Insert 3 bamboo sticks into the soil for the attachment of C. filiformis vines.  

3. Touch each bamboo stick with one selected C. filiformis vine at the position of 3 cm  

below the tip of the vine. 

4. Cover the part of the bamboo stick 3 cm above the point in contact with the vines with a  

sand paper and plastic sheet respectively. Leave the surface of remaining stick uncovered. 

5. Repeat steps (1) to (4) with I. sinensis vines.  

6. Record the time needed for vines on each bamboo stick to make 2 loops. 

 

Fig.7 Showing C. filiformis and I. 

sinensis on bamboo stick covered by 

plastic sheet 

 

Fig.8 Showing C. filiformis and I. 

sinensis on bamboo stick without 

being covered by anything 

 

Fig.9 Showing C. filiformis and I. 

sinensis on bamboo stick covered by 

sand paper 

Result: 

Materials for providing different textures Plastic sheet Bamboo 

surface 

Sand paper 

Relative roughness (Descriptive comment) Least rough Rough Roughest 

Time needed for C. filiformis vines to make 2 loops over 

the materials covering the bamboo stick (day) 

7 5 4 

Time needed for I. sinensis vines to make 2 loops over the 

materials covering the bamboo stick (day) 

5 5 4 

Table 2 The time required for twining of C. filiformis and I. sinensis on materials with different textures 

  

Fig.10 Loops formed above surfaces with different textures by 

C. filiformis vines after 3 days 

Fig.11 Loops formed above surfaces with different textures by 

I. sinensis vines after 3 days 

C. filiformis C. filiformis C. filiformis I. sinensis I. sinensis I. sinensis 

Plastic sheet Plastic sheet Bamboo Bamboo Sand paper Sand paper 

of vine 
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Interpretation of result: 

From the graph, we saw that the time needed for C. filiformis and I. sinensis vines to make 2 loops over 

the materials covering the bamboo stick was shorter when the relative roughness of texture being twined 

was greater. As the time for twining was inversely proportional to the rate of twining of the vines, the 

shorter the time needed for the vines making 2 loops, the higher the rate of twining.  

We believed that the result was due to the different friction between the vines and the materials on the 

bamboo stick. The rougher the material is, the greater the friction it can provide. With greater friction, the 

vines can twine around and climb up the stick with less effort due to the greater supporting force provided 

by the surface in contact. Therefore, the vine can move upwards and make 2 loops easier. 

Conclusion: 

The rougher the surface of the material, the faster the twining of C. filiformis and I. sinensis vines, and a 

certain given height can be reached faster. 

Source of error:  

The vines of C. filiformis and I. sinensis used might not be in the same stage. Also, as the experiment 

was on site, the points in contact between vines and the rods might be disturbed. Environmental conditions 

like temperature, wind speed and humidity might have varied during the experiment as well. 

What adaptive features are developed on C. filiformis and I. sinensis for twining? 

Fieldwork 
Photo: 

  

Fig.12 Haustoria were developed over certain part on the surface of C. filiformis 

vines 

Fig.13 C. filiformis vine with haustoria 

attached to leaf of host 

Observation: 

From our observation, we found that haustoria are developed on the surface of C. filiformis vines, 

which then grow into stems of host for absorbing the phloem sap inside (H. S. Heide-Jørgensen, 1991). Also, 

many hair-like structures were found over the surface of both C. filiformis and I. sinensis. We wanted to 

have a closer look to these structures and see how they are adapted to the twining action. 

Experiment 

Experiment 3: 

To study the haustoria and epidermis of C. filiformis and I. sinensis 
Aim: 

To study the haustoria and epidermis of C. filiformis and I. sinensis. 

Principle: 

Sample of C. filiformis and I. sinensis are collected and studied under microscope to investigate what 

adaptive features are developed for their twining. 
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Material Instrument 

-I. sinensis vine  

-C. filiformis vine with haustoria attached to 

stem of host 

 -Scissors 

-Glass slide 

-Cover slip 

-razor blade 

-Forceps 

-Methylene blue 

-Dissecting microscope 

-Light microscope  

Procedure for studying the epidermis: 

1. Pick and cut off a vine of C. filiformis. 

2. Observe the specimen with a dissecting microscope 

3. Mark down any feature found and take photos of any observation. 

4. Repeat steps (1)-(4) with a vine of I. sinensis. 

Procedure for studying the haustoria: 

1. Pick and cut off a vine of C. filiformis with haustoria attached to stem of host. 

2. Cut a thin section at the position where the haustoria grown into the host with a razor blade. 

3. Stain the section obtained with methylene blue.  

4. Add a few drops of water on the glass slide for mounting, and cover the slide with a cover slip and a 

pair of forceps.   

5. Observe the specimen under light microscope. 

6. Mark down any feature found and take photos of any observation. 

Result: 

Structure Features of structure Photograph 

Epidermis With many stiff hairs 

 

Table 3 The structural features of I. sinensis observed 

 

Structure Epidermis Haustorium 

Features of 

structure 

-With Sticky secretion -With many stiff hairs -Growing into the stem of host 

Photograph / 

photo- 

micrograph 

    
Table 4 The structural features of C. filiformis observed 

 

Stem of host 
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Interpretation of result:  

We suggested the following possible adaptations to explain the features found above. 

Structure Features of 

structure 

Found on 

C. 

filiformis 

Found on 

I. sinensis 

Relative adaptation for twining  

 

 

 

Epidermis 

With many 

stiff hairs 

Yes Yes The hairs increase the contact surface area between 

the host and the vines, which facilitates the 

anchorage of the vines on their hosts; Also, they 

provide a greater friction between the vine and the 

object, which supports the vine climbing upwards. 

With sticky 

secretion 

Yes No The sticky secretion allows C. filiformis to stick on its 

host for better attachment. Also, before successful 

twining, vine can temporarily attach itself to the 

host by this sticky liquid. 

 

Haustoria 

Growing 

into the host 

Yes No Haustoria grow into the host’s stem and reach the 

phloem to absorb phloem sap, which supports the 

life of C. filiformis; this also facilitates the 

attachment of C. filiformis on its host. 

Table 5 Explanation of the adaptive features found on C. filiformis and I. sinensis observed 

 

On I. sinensis, features on C. filiformis like sticky secretion and haustoria are not found. We thought that 

this was because C. filiformis is a parasitic plant that it twines along the host for both support and nutrition. 

It has to develop a special structure like haustoria for getting nutrients from its host.  

However, for I. sinensis, it is a typical photosynthetic plant. It is an autotroph instead of a parasite like C. 

filiformis. It climbs up another plant by twining for support and better absorption of light only. Hence, 

structure like haustoria is not required. 

 

Conclusion: 

Many stiff hairs were found on the epidermis of vine of both C. filiformis and I. sinensis, which 

facilitates the vines to climb upwards.  

The epidermis of vine of C. filiformis also has some sticky secretion, which allows better attachment of 

C. filiformis on its hosts and temporary attachment to the host before 

successful twining. Moreover, haustoria are developed on C. filiformis for 

absorption of phloem sap from its host for providing food to itself as well as 

better anchorage. 

 What is the role of tropism in twining? 

                  Fieldwork 
 Observation: 

From our observation, we found that the vines of both C. filiformis and I. 

sinensis have grown as they twined. Most of the I. sinensis vines pointed 

 

Fig.14 I. sinensis vines point 

upwards when they are not 

in touch with other object. 
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upwards when they were not in touch with other object. However, C. filiformis did not tend to show this 

phenomenon.  

Moreover, from the result of experiment 1, it was found that the vines of both C. filiformis and I. sinensis 

got loose after forming loops and tended to grow upwards. We wondered whether this is due to the effect 

of phototropism.  

Experiment 

Experiment 4A: 

To investigate the effect of light on twining of C. filiformis 

Aim:  

To investigate the effect of light on twining of C. filiformis 

Principle: 

In this experiment, the twined C. filiformis vines are covered with a black plastic bag and a transparent 

plastic bag respectively. The black plastic bag does not allow light to pass through while the transparent 

one does. Therefore, one sample can receive light, which is required for performing phototropism, while 

one cannot during the experiment. If light is not essential, the vines in both bags can grow normally and 

similarly; if light has significant effect, the vine covered by black plastic bag will twine relatively poorly 

when comparing with that covered by a transparent plastic bag. 

Material Instrument 

-Sellotape 

-Transparent plastic bag 

-Black plastic bag 

 

-Stand (bamboo stick) 

-Cotton thread 

-Ruler 

-Marker 

 

Dependent variable -extent of twining 

Independent variable -Presence of light or not 

Controlled variables -Surface area and thickness of the bamboo stick being coiled around 

-Size of the plastic bags used 

Procedures: 

1. Identify and select 2 coiled vines of C. filiformis as samples. 

2. Label the 2 samples A and B respectively. 

3. Cover A and B with a black plastic bag and a transparent plastic bag respectively. 

4. Observe the number of loops A and B of both C. filiformis has twined during the experiment after 1 

week and mark down any difference between the twining of the 2 samples. 

   
Fig.15 Twined vines of C. filiformis A and B were 

used. 

Fig.16 C. filiformis vines A and B were covered with a black 

plastic bag and a transparent one respectively. 

B A 
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Result: 

  A B 

Number of loops formed after 1 week 1 1 

Difference between A and B after 1 week No obvious difference 

Table 6 Number of loops formed after 1 week of A and B of C. filiformis after 1 week 

 

Interpretation of result:  

     From the result, we found that even though the C. filiformis vine B was provided with light while vine 

A was not, there was no obvious difference between the 2 vines after 1 week. Both of them have made 1 

new loop along the bamboo stick after 1 week. This showed that the rate of twining of A and B is about the 

same. 

     We think that this is because C. filiformis is a parasitic climbing plant which does not necessarily 

require light for living. It can absorb phloem sap from it hosts by haustoria to obtain nutrients. Therefore, 

getting light or not is not essential for it to twine. 

     From the result, it showed that the light has no or just little effect on twining on C. filiformis. As light 

is essential for phototropism, it can also be deduced that phototropism has no significant role in its twining. 

Conclusion: 

Light has no significant effect on twining of parasitic climbing plants. 

Source of error: 

    The C. filiformis vines used may not be in the same stage. Also, conditions within the plastic bags 

cannot be well monitored. Changes occurred on A during the period of time being covered with black 

plastic bags cannot be observed. 

Follow-up: 

    From the above experiment, we saw that light has no significant effect on twining of C. filiformis. In 

this experiment, although the effect of light is ruled out, changes occurred during the period of time being 

covered with black plastic bags could not be observed. As we observed that both C. filiformis and I. sinensis 

will rotate automatically even though they are not in touch with anything, we made use of this observation 

to modify experiment 4A. As a result, experiment 4B is designed for further investigation of the effect of 

light on twining. 

 

Experiment 4B: 

To investigate effect of light on twining of C. filiformis and I. sinensis 

Aim:  

To investigate the effect of light on twining of C. filiformis and I. sinensis 

Principle: 

    As suggested by biology textbook (Aristo Educational Press Ltd., 2012), the tip of plant detects and 

responds to light for performing phototropism. In this experiment, the tip of both C. filiformis and I. sinensis 

vines are covered with a small piece of aluminum foil, which prevents light from reaching the tip. The vine 

is videotaped for studying its rotation. 

Material Instrument 

-Aluminum foil  -Time-lapsed camera  
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Dependent variable -Extent of twining 

Independent variable -Presence of light or not 

Controlled variables -The I. sinensis and C. filiformis vines used  

Procedures: 

1. Identify and select an I. sinensis vine. 

2. Videotape the vine for 8 hours in daytime and observe whether there is any movement. 

3. Cover the tip of the I. sinensis vine with an aluminum foil and repeat step (2). 

4. Repeat steps (1) to (4) with C. filiformis. 

5. Compare the observation obtained. 

 

Result: 

 C. filiformis I. sinensis 

Tips being covered 

by aluminum foil 

Yes No Yes No 

Observation All vines rotated in an anticlockwise direction automatically throughout the day 

Table 7 Observation of C. filiformis and I. sinensis vines 

 

 

                   10:00 a.m.            12:00 p.m.           2:00 p.m. 

Fig.17 I. sinensis vine rotate in an anticlockwise direction even though it is not in touch with anything 

 

Interpretation of result:  

From the result, we found that both C. filiformis and I. sinensis vines will rotate in an anticlockwise 

direction even though they are not in touch with anything, regardless to the absence of light perception at 

tip.  

The automatic rotation facilitates the twining of C. filiformis and I. sinensis by allowing continuous 

contact of the vine with the object to be twined. As shown in the result, light has little or even no effect on 

the automatic rotation of the vines. Hence, it can also be deduced that light has little effect on twining of C. 

filiformis and I. sinensis. 

We suspect that the automatic rotation of the vines is due to the effect of gravity as suggested by 

previous research (Maria Stolarz, 2009). This requires further study for investigation and verifying the 

suspicion.  

Conclusion: 

Light has little or even no effect on twining of C. filiformis and I. sinensis. 

Source of error: 

The weight of aluminum foil might affect the rotat8ing movement of the vine. 
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Follow-up: 

From the above experiment, we see that light has little or even no effect on twining of C. filiformis and I. 

sinensis. In the following experiment, we wanted to further study thigmotropism. From experiment 1, we 

found that thigmotropism was performed in twining. Without thigmotropism, the climbing plants will not 

bend and hence twining will not occur. Hence, thigmotropism is required for twining.  

   However, is the uneven distribution of auxins responsible for thigmotropism as stated in the Biology 

textbook? We wanted to know what leads to thigmotropism. Hence, experiment 5 was carried out. 

 

Experiment 5: 

To study the effect of auxins on twining of C. filiformis and I. sinensis 

Aim:  

To study the effect of auxins on twining of C. filiformis and I. sinensis. 

Principle: 

As suggested by previous study (John Williams), auxins are the major chemicals that take part in 

thigmotropism and promote the growth of plant cells. Therefore, in this experiment, we wanted to prove 

whether auxins can bring about twining. Hence, a layer of auxins with certain concentration is smeared on 

various parts of the vines of C. filiformis and I. sinensis. The relative changes of the parts smeared with 

auxins are recorded and observed. 

Material Instrument 

-Auxins solution 

 

 

 

-Brush 

-Marker 

-Ruler 

-Cotton cord 

 

Dependent variable -Growth of vine 

Independent variable -Presence of auxins 

Controlled variable -Surface area and thickness of the bamboo stick being coiled around 

Procedures: 

1. Identify and select 2 vines of C. filiformis as sample. 

2. Label the 2 samples A and B respectively. 

3. Mark positions at 2.5 cm interval for 10 cm below the tip of the vines with a marker. 

4. Smear auxins solution on alternate side of the marked positions of the vines with a brush. 

5. Repeat steps (1) to (4) with I. sinensis vines. 

6. Observe and record the changes of the vines at the position smeared with auxins. 

Result: 

Sample C. filiformis I. sinensis 

A B A B 

Change The vines bent away from the side smeared with auxins solution, forming alternate bending. 

Table 8 Changes of the C. filiformis and I. sinensis vines at the position smeared with auxins  
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1 day before 

 

1 day after 

 

1 day before 

 

1 day after 

Fig.18 Change of the C. filiformis vine at the position 

smeared with auxins after 1 day 

Fig.19 Change of the I. sinensis vine at the position smeared with 

auxins after 1 day 

 

Interpretation of result:  

    From the result, it was found that the part of both C. filiformis and I. sinensis vines smeared with 

auxins solution grew and bent towards the smeared side after 1 day. Hence, uneven distribution of auxins 

was proved to be able to cause bending in C. filiformis and I. sinensis. Also, by observation, bending is the 

first step in twining of climbing plants including C. filiformis and I. sinensis. Therefore, by smearing the vines 

with auxins unevenly in this experiment, twining is simulated. The vines bent towards the direction with 

higher concentration of auxins, i.e. direction smeared with auxins.  

    The above result matches with that of previous study, the uneven growth causes the plant to bend 

towards the object in touch. By continuous touching and bending, twining is resulted. (Kenyon College) 

Conclusion: 

The uneven distribution of auxins is responsible for thigmotropism which leads to twining in climbing plant. 

Source of error:  

The concentration of auxins may not be uniform; the vines of C. filiformis and I. sinensis used may not be in 

the same stage. 

 

 

Is the twining direction clockwise or anticlockwise? 

Fieldwork 
 

Observation: 

From our observation, we found that all the C. filiformis and I. sinensis vines in our school twined 

around their hosts in an anticlockwise direction. Previous research suggested that climber plants show a 

global trend to twine in an anticlockwise direction (Will Edwards, Angela T. Moles and Peter Franks, 2007). 

However, we wondered whether it is also true for C. filiformis and I. sinensis. We wanted to know whether 

climbing plants like C. filiformis and I. sinensis can twine in clockwise direction or not. Therefore, 

Experiment 6 was carried out to verify the finding of previous research and look for our answer. 

Smeared with auxins 
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Experiment 

Experiment 6: 

To study whether twining in an anticlockwise direction is a certainty in twining of C. 

filiformis and I. sinensis 

 

Aim:  

To study whether twining in an anticlockwise direction is a certainty in twining of C. filiformis and I. sinensis. 

Principle: 

The C. filiformis and I. sinensis vines were forced to twist around bamboo stick with same diameter 

clockwise and anticlockwise. If the vines can twine clockwise around the stick, it will continue to grow in a 

clockwise direction; if they can only twine in anticlockwise direction, the vine twisted clockwise around the 

stick will stop growing or grow anticlockwise again. 

Material Instrument 

-Sellotape 

-Plastic sheet 

 

 

-Stand (bamboo stick) 

-Cotton thread 

-Ruler 

-Marker 

Dependent variable -twining motion 

Independent variable -Twisting direction 

Controlled variables -Surface area and thickness of the rods 

-Thickness and tightness of the plastic sheet 

Procedures: 

1. Identify and select 2 free ends of C. filiformis vine as sample.  

2. Label the 2 samples A and C respectively. 

3. Mark the position 10 cm below the tip of the free end with a marker. 

4. Insert 2 bamboo sticks vertically into the soil for the C. filiformis free ends to attach to. 

5. Twist C around one bamboo stick clockwise and horizontally for 3 loops, starting from the 10 cm 

marking, and fix its position by covering the loops with a plastic sheet folded into cylindrical shape. 

6. Repeat step 5 with A in an anticlockwise direction. 

7. Repeat steps (1) to (6) with I. sinensis. 

8. Take photo every day for 1 week and observe in which the direction the tip will coil. 

  

Fig.20 Both C. filiformis and I. sinensis coil in an anticlockwise direction. 
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Result: 

Samples C. filiformis I. sinensis. 

A C A C 

Initial twining 

direction 

 

Anticlockwise Clockwise 

(artificially made) 

Anticlockwise Clockwise 

(artificially made) 

Final twining 

direction after 1 

week 

All anticlockwise 

Remark A continued to 

twine in an 

anticlockwise 

direction. 

The tip of C bent 

slightly anticlockwise 

in the first 3 days. 

Starting from the 4th 

day, the vine started 

twining 

anticlockwise. 

A continued to twine 

in an anticlockwise 

direction. 

The tip of C bent 

slightly 

anticlockwise in 

the first 2 days. 

Starting from the 

3rd day, the vine 

started twining 

anticlockwise. 

Photographs 

(The left one shows 

the vine 1 week 

before while the 

right one shows 

the same vine 1 

week after) 

    

Table 9 The twining direction of A and C of C. filiformis and I. sinensis after 1 week 

 

Interpretation of result:  

    From the above result, we could see that both C. filiformis and I. sinensis will twine in an anticlockwise 

direction, no matter to which direction they were twisted originally. A of both types of vines were originally 

twisted anticlockwise and they continued to twine anticlockwise in the following week. However, C of the 

vines, which were twisted clockwise originally, bent themselves to the anticlockwise direction for twining 

finally. 

    Our result matched with the information suggested by previous research. Since both A and C were 

covered with plastic sheets of the same size, the touch stimulus will not possibly lead to the above result. 

We suspected that this phenomenon is one of the growing characteristics of climbing plant including C. 

filiformis and I. sinensis as many other species of climbing plants also show the same property. Also, as 

suggested by another previous research (Maria Stolarz, 2009), the twining direction of climbers can be 

related to gravity. Nonetheless, further investigation should be conducted for making valid conclusion of 

the reason of this behavior. 
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Conclusion: 

C. filiformis and I. sinensis twine in anticlockwise direction only. 

Source of error: 

As the experiment was on-site, there were slight differences in the environmental conditions (e.g. wind 

speed) between the vines. Also, the stage of the vines was not identical. 

 

Overall discussion 
I. Effect of materials and surface texture of the objects to be coiled on twining action 

   From experiment 1, the C. filiformis and I. sinensis vines do not necessarily require a living 

object to twine along; they can start twining as long as they are in touch with other object. This 

finding suggests that climbing plants can twine along rod-shaped objects made up of any kind of 

materials. 

   Moreover, in experiment 2, we further found that rough surface texture of the object can 

facilitate the twining of C. filiformis and I. sinensis. We thought that this is because greater friction 

for climbing upwards is provided when the surface texture is rougher. 

    

II. Adaptive feature for twining found on C. filiformis and I. sinensis 

By combining our findings from the fieldwork and experiment 3, we found some adaptive 

feature on C. filiformis and I. sinensis, their possible adaptive functions in twining are proposed 

below. 

First, many stiff hairs can be found on the epidermis of both C. filiformis and I. sinensis. The 

hairs increase the contact surface area between the vines and their hosts, which allows firmer 

attachment by providing greater friction. 

However, on I. sinensis, features on C. filiformis like sticky secretion and haustoria are not 

found. We thought that this is due to the different modes of nutrition adopted by C. filiformis and I. 

sinensis. Haustorium is not required for the photosynthetic I. sinensis. The haustoria of parasitic C. 

filiformis grow into the stem of host to absorb phloem sap from its host. 

The sticky secretion on C. filiformis allows temporary attachment to the host before successful 

twining. Moreover, haustoria developed allow firm anchorage as C. filiformis coils. 

 

III. Role of tropism 

In experiment 1, as both C. filiformis and I. sinensis grew towards the touch stimulus, i.e. 

touching with the rods, we believed that positive thigmotropism is performed in twining. Without 

thigmotropism, the climbing plants will not bend and hence twining will not occur. Moreover, from 

experiment 5, we proved that uneven distribution of auxins can lead to bending, which is required 

for twining. 

From experiment 4A and 4B, it is found that light has little or even no effect on twining of C. 

filiformis and I. sinensis, which help us to deduce that phototropism plays no significant role in 

twining.  

Therefore, it can be concluded that thigmotropism plays significant role and is necessary in 

twining, while phototropism plays no significant role in twining. 
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IV. Twining direction of C. filiformis 

From experiment 4B, both C. filiformis and I. sinensis vines are found to rotate in an 

anticlockwise direction only, regardless to the presence of light. Also, we found that both vines can 

twine only in an anticlockwise direction in experiment 6. This matches with the result of the 

previous research (Maria Stolarz, 2009).  

This phenomenon is also shown by many other types of climbing plants, such as Native 

wisteria, Wisteria frutescens, and Chinese wisteria etc. (Jan Haldeman,2007), they tend to twine 

along objects in an anticlockwise manner. We suggest that this may be a universal characteristics of 

climbers. This is worth further investigation in the future. 

 

V. Other observations 

     During our investigation, we noticed that there are some interactions between C. filiformis, I. 

sinensis and other organisms. Some aphids (Aphidoidea) were found feeding phloem sap on the C. 

filiformis vines. Meanwhile, the C. filiformis vines develop haustoria to absorb phloem sap from its 

host. We see that the organisms actually depend on each other here. 

Moreover, we found that some of the leaves of the host being coiled were damaged by the 

heavy layer of vines. The coiling ability C. filiformis allows it to climb up tall trees and cover the 

canopies. This shows that the parasitic C. filiformis can bring harmful effect to its host. 

   

Fig.21 Aphids were found absorbing 

phloem sap on the C. filiformis vines. 

Fig.22 The C. filiformis vines climb up the whole 

tree by coiling. 

Fig.23 Leaves of the host being 

coiled were damaged. 

 

Conclusion 

From studying C. filiformis and I. sinensis, it is suggested that climbing plants can start twining when 

they are in touch with other objects. They do not necessarily require a living object to twine along. 

However, rough surface can facilitate the twining. Also, it is found that both C. filiformis and I. sinensis 

coiled in an anticlockwise direction as they twined. 

In twining of C. filiformis and I. sinensis, thigmotropism plays significant role while phototropism has 

little or no effect. We simulate the effect of thigmotropism by smearing auxins unevenly on the vines, but 

further investigation is still needed to confirm the role of auxins. 

Furthermore, for facilitating twining, we found that stiff hairs are developed on both C. filiformis and I. 

sinensis. For C. filiformis, haustoria and sticky secretion are also found. They allow firm attachment of the 

vines to the hosts. 

To conclude, both C. filiformis and I. sinensis perform twining for support. Twining allows the parasitic 

C. filiformis to climb up the hosts for the absorption of nutrients, while it allows photosynthetic I. sinensis 

to reach a better position for light absorption. Twining is essential for their survival. 
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Limitation of investigation 
    In our investigation, as the C. filiformis and I. sinensis are located at the parterre in our school, only 

on-site experiments can be carried out. Some environmental conditions like wind speed, temperature and 

humidity cannot be controlled. Moreover, the growing of C. filiformis and I. sinensis takes time, detailed 

and long period observation is not available. In addition, due to the limitations of the requiring technology 

and equipment, accurate method for studying the effect of auxins on thigmotropism cannot be performed. 

 

Suggestions for further investigation 
 In which position on the C. filiformis vine will haustoria develop 

 In which position the climbing plants get in touch with the object will twining occur 

 From which structure are haustoria differentiated 

 Reason for the climbing plants including C. filiformis and I. sinensis always coil anticlockwise 

 Reason for self-rotation in an anticlockwise direction of C. filiformis and I. sinensis 

 Relationship between auxins and thigmotropism in twining 
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