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Introduction 

    We noticed that Wood sorrels could be found in almost everywhere. Moreover, 

even when they were uprooted, they would grow again within a very short time. So 

we wondered why they are so adaptive to the harsh external disturbance. Is there 

anything to do with their reproductive system?  

 

Furthermore, we also noticed that the Wood sorrels “sleep” (droop their leaves) 

after sunset and “wake up”(spread their leaves) in the next morning. We were 

interested in such a funny sleeping movement. So what is the effect of light intensity 

on sleeping movement? Besides, it is amazing that their leaves have no vermiculate 

trace! Is it due to the acidity? In this investigation, we would like to find out the 

answers of all these questions. You will find yourselves amazed by these wood 

sorrels! 

 

Abstract 

Oxalis is the largest genus in the wood-sorrel family Oxalidaceae. There are about 

900 species of plants belonging to Oxalidaceae and 800 of them belong to Oxalis. 

 

Many species in Oxalis are known as wood-sorrel because they contain oxalic 

acid. The majority of species contain 3 leaves, but some may contain more than 3 

leaves due to mutations. The flowers have 5 petals and the colour of the flowers varies 

with different species. 

 

   Oxalis species are either annual or perennial and they are commonly found in 

Hong Kong. In our report, we would investigate 3 adaptations of the species which 

make them successfully grown in the environment. They are sleeping movement, 

asexual reproductions and pH of the species. We would also focus on two species: 

Oxalis stricta L.and Oxalis debilis Kunth (Oxalis species with yellow flowers and 

pink flowers respectively) and compare their structures, methods of reproduction and 

extent of sleeping movement. 

 

 

 

 

 

 



Methods and materials 

In the first experiment, a pot of Oxalis debilis Kunth (粉紅花酢漿草) was put in a 

dark room until the leaves „slept‟. A lamp was used as the only light source for the 

plant. The light intensity on the leaves was measured using an anemometer. The 

degree of opening of leaves was measured. The effect of the light on „waking the 

leaves up‟ would be inversely proportional to the extent of opening of leaves. 

    

The above procedures were repeated with other light intensities. Different light 

intensities were attained by varying the distance between the lamp and the plant (light 

intensity is inversely proportional to the distance of light source). Therefore, effects of 

different light intensities on „waking the leaves up‟ were investigated 

 

Field study 

Table 1 : Showing the details of our field work 

Date 22/3/2011 25/3/2011 26/3/2011 28/3/2011 31/3/2011 1/4/2011 2/4/2011 

Time 4:00-6:00pm 4:00-6:00pm 12:00-6:00pm 4:00-6:00pm 4:00-6:00pm 4:00-6:00pm 2:00-5:30pm 

Venue School 

garden 

School 

garden 

School 

garden and 

bio lab 

School 

garden 

Shek Lei  School 

garden 

New Life 

Farm in  

Tuen Mun 

Work Observed 

and took 

photos the 

type of 

wood sorrels  

Dug the 

wood sorrels 

Tested for the 

effect of light  

and heat on 

the sleeping 

motion of 

Wood sorrel 

Tested on 

the effect of 

light on 

sleeping 

motion of 

Wood sorrel  

Found out 

the 

distribution 

of Wood 

sorrel 

Found out 

the 

distribution 

of Wood 

sorrel and 

tested for 

the effect of 

light on 

sleeping 

motion 

Found out 

that a too 

high light 

intensity 

inhibits the 

unfolding of 

leaves 



Map: Distribution of Oxalis debilis Kunth and Oxalis stricta 

L. in Shek Lei 

 

 
Key : Yellow spot = Oxalis stricta L. (yellow wood sorrel) 

     Pink spot = Oxalis debilis Kunth (pink wood sorrel)  

     Each spot = 0.1m x 0.1 m 

 

   
 
                               Oxalis stricta L. 
It was found that Oxalis debilis Kunth and Oxalis stricta L. were widely distributed in 

Shek Lei around our school.  

 



Structural differences between Oxalis stricta L. and Oxalis 

debilis Kunth: 
 

After the observations, we found out some structural differences between Oxalis 

debilis Kunth and Oxalis stricta L. and their special characteristics which are listed 

below. 

 

Table 2: Showing the differences and special characteristics of Oxalis debilis 

Kunth and Oxalis stricta L. 

 Pink wood sorrel(Oxalis debilis Kunth) Yellow wood sorrel (Oxalis stricta L.) 

Colour of the 

flower: 

 
Pink 

 
Yellow 

Shape of the 

leaves 

 
Broadly heart-shaped leaflets 

 
Thinly heart-shaped leaflets 

Presence of 

underground 

stolon  

 
No Yes  

 



Presence of 

bulb 

  
Yes 

 
No 

Presence of 

seed pod 

 
No 

 
Yes  

 

Table 3: Information about bulb and stolon 

Bulb 

-- Oxalis debilis 

Kunth 

   

A bulb is a short stem with fleshy 

leaves or leaf bases. The bulb 

functions as food storage organ 

during dormancy. 

Stolon 

-- Oxalis stricta L. 

 

It is the horizontal shoot from the 

plant that grows horizontally 

below the soil surface with the 

ability to produce new clones of 

the same plant from buds at the 

tip. It is also called as runner.  

 

 

 



Experiment A: 

To study the effect of light intensities on the sleep movement 

of Oxalis 
 

Introduction of sleep movement 
Oxalis species undergo sleep movement periodically throughout the day. The leaves 

of the plant spread in the day time and droop in the nighttime. The cause of the  

movement is due to the change in turgor pressure(膨壓) in pulvini(葉枕). 

 

The leaves spread because 

both sides of the leaves are 

turgid. The turgor pressures 

on both sides are the same. 

 

 

 

 

 

 

 

 

However, if water leaves the 

cells on the upper side of the 

leaves, the turgor pressure on 

the upper side of the leaves 

decreases. At the same time, 

if the cells on the lower side 

of the leaves are still turgid, 

the leaves will droop. 

 

 

 

 

Sleep movement also occurs in Mimosoideae, Phaseolus vulgaris, Leguminosae and 

so on.  

               
Mimosoideae          Phaseolus vulgaris       Leguminosae 

  

From our observation, we found out that sunlight was the factor determining the 

sleep movement of the Oxalis species. So, we concentrated on the effect of different 

light intensities on the sleep movement of the plants. 

 

 

Upper 

epidermis 

Lower 

epidermis 



Assumptions 
The light illuminating the plants had a constant light intensity. 

 

Apparatus used 
1. A lamp 

2. 2 Oxalis debilis Kunth leaves 

3. anemometer 

4. protractor 

 

Procedures: 
1. Two leaves were labeled: (diagram 1)            

 leaf A 

  leaf B 

                 Diagram 1 
 
2. The pot was put in the dark for 30 minutes to ensure that the leaves drooped. 

3. The set up was prepared as shown below: 

 

 
Lamp                                                Oxalis debilius 

                          Diagram 2 
 
4. The light intensity was varied by adjusting the distance between the lamp and the 

pot. 

5. After 1.5 hours, the degree of opening of leaves, i.e. the angle between the stem and 



the leaves, were measured as shown in diagram 3 below using a protractor. 

 

 
Diagram 3  

 

 

Results: 
Table 4: Showing the degrees of the opening of leaves in experiment A 

Round Light intensity 

(lux) 

Degree of 

opening of leaf 

A 

Degree of 

opening of leaf 

B 

Temperature 

(℃) 

1 346 10∘ 20∘ 26.2 

2 600 8∘ 20∘ 27.1 

3 900 2∘ 5∘ 28.0 

4 1200 0∘ 0∘ 31.0 

 

Original shape of the leaves: 

 

 
 

Round 1:                           Round 2: 

     



Round 3:                           Round 4: 

     
 

Interpretation of the results: 
Before, we expected that with a greater light intensity, the extent of leaves opening 

should be greater. However, from the results, it showed that the degree of opening the 

leaves was the greatest at 346lux, followed by 600lux and 900lux. The leaves showed 

no opening at 1200lux. We believed there were other factors affecting the opening of 

Oxalis leaves. 

   at 346lux 

 

Temperature might be one of the factors affecting the opening of leaves. At 

1200lux, the temperature recorded was 31℃, which was much higher than in other 

rounds. As light intensity increased, the temperature of the pot also increased. From 

the result, we found that although the light intensity kept on increasing in other rounds, 

the extent of opening of leaves decreased.  

   at 1200lux 

 

Besides, we also found that the sizes of the leaves might also affect the extent of 

opening of the leaves. Leaf A has a greater size than that of leaf B. In each round, the 

extent of opening of leaf A was always smaller than that of leaf B although they were 

illuminated with the same lamp for similar light intensities. Further investigations 

could be carried out to find out the effect of temperatures and sizes of leaves on the 

sleep movement of Oxalis species. 

 

Sources of errors: 
1. Experiment on light intensity was carried out for several days. Temperature was 

not the same for every trial. The range is about 5 ℃ 

2. Temperature rose due to the light source. This might have affected the rate of 



unfolding. 

3. Personal judgments were involved for the judging the degrees of opening of 

leaves.  

4. Sampling error was involved as only a pot of Oxalis debilis Kunth was studied. 

 

Follow up: 
From experiment A, we found that too high light intensity would discourage the 

plants to open their leaves. So, we went to the New Life Farm in Tuen Mun to see if 

this happened in the nature. 

 

 
Oxalis debilis Kunth under direct sunlight        Oxalis debilis Kunth under shaded region 

The observation we made was consistent with the experimental results. 

When the light intensity was low, the leaves were open to sunlight to receive 

maximum quantity of light. At a high light intensity, they were orientated in an acute 

angle to the incident rays. This prevented the chlorophyll from being photo-oxidized 

and allows more light to pass on to leaves lower down. 

 

Experiment B: 

Comparison of pH values of the leaves of different species 

 
Assumption 
The grinding force exerted on each sample was identical. 

 

Objective 
To compare the acidities of the leaves of Oxalis stricta L. (黃花酢醬草) , Oxalis 

debilis Kunth (粉紅花酢漿草) , Ixora chinensis (龍船花) , Hibiscus rosa-sinensis (大

紅花) , Ophiopogon japonicus (沿階草) , Sinningia speciosa Benth (大岩桐) and 

Citrofortunella mitis (四季桔) using a pH meter. 

 

Method and materials: 
The leaf extracts of the plants were obtained by grinding the leaves with 10cm

 3
 of 

distilled water using mortar and pestle. The pH values of the extracts were measured 

by a pH meter. 



Variables: 
Independent variable:  leaves cut from different species of the plants   

Dependent variable:  acidities (pH values) of the leaf extracts 

Controlled variables:  1. Volume of distilled water used 

                   2. Freshness of the leaves 

                   3. Mass of the leaves ground 

 

Procedure:  
1. 8 tests tubes were labeled from 1 to 8. 

2. 0.50g of Oxalis stricta L. leaves were weighed and ground with 10.0cm
3
 of distilled 

water. 

3. The leaf extract was filtered and poured into test tube 1. 

4. Step (2) and (3) were repeated using the leaves from other plants. The mass of 

leaves of different plants and the volumes of distilled water were measured carefully 

to ensure that the concentrations of the leaf extracts were the same. The leaf extracts 

were poured into the tubes respectively according to the table 5. 

5. The pH values of the leaf extracts were measured using a pH meter  

6. The results were recorded in table 6. 

 

Table 5: Showing the various leaf extracts in the test tubes 

Tube Leaves extracted from 

1 

Oxalis stricta L. (黃花酢醬草)          

2 

Sinningia speciosa Benth(大岩桐)       

3 

Ixora chinensis(龍船花)             

4 

Hibiscus rosa-sinensis(大紅花)         

5 

Citrofortunella mitis (四季桔)         

6 

Ophiopogon japonicas(沿階草)       



7 

Oxalis debilis Kunth (粉紅花酢漿草)    

8 N/A (a control containing distilled water only) 

 

   
 

     
 

Result:  
   Table 6: Showing the pH values of the different leaf extracts 

Tube Solution in the tube pH value 

1 Oxalis stricta L. (黃花酢醬草) 2.76 

2 Sinningia speciosa Benth(大岩桐) 5.94 

3 Ixora chinensis(龍船花) 4.67 

4 Hibiscus rosa-sinensis(大紅花) 6.22 

5 Citrofortunella mitis (四季桔) 6.34 

6 Ophiopogon japonicas(沿階草) 6.15 

7 Oxalis debilis Kunth (紫花酢漿草) 2.73 

8 Distilled water 6.34 

 

Interpretation: 
The pH values of Oxalis stricta L. and Oxalis debilis Kunth leaf extracts were 

found to be much lower than other leaf extracts. Hence they have the lowest pH value 

when compared to those of the other plants. 

 

Discussion: 
Although the leaves of Oxalis stricta L. and Oxalis debilis Kunth do not have 

much external protection ( e.g. thick cuticle and villus) , most of them are not eroded 

by insects or pests. The reason behind might be due to the high acidity of their aerial 

parts. 

1 2 3 

4 5 6 



Possible errors: 
1. Only one leaf was examined for some plants. Hence the errors due to individual 

variation was large. 

2. The extents of grinding the leaves of different plants were different. 

 

Improvement: 
1. Repeat the experiment using more leaves obtained from plants in other regions. 

2. Use a juicer to obtain leaf extracts so as to ensure that the leaves of different 

plants can be ground to the same extent of the same concentration. 

 

Adaptations of Oxalis favour their survivals: 
After all, we found out there are three adaptations accounted for the successful 

survival of wood sorrels. 

 
1. Sleep movement 

For plants which undergo sleep movement at day time, it can help to reduce the 

rate of transpiration and thus prevent excessive water loss. Besides, sleep movement 

can help to reduce the chance of entry of pathogens into the leaves due to the 

reduction of surface area. 

 

From our experiment, we discovered that if the light intensity is very high, sleep 

movement of Oxalis occurs. In this case, sleep movement helps to reduce the surface 

area of the leaf. As light intensity increased, the temperature also increased. This helps 

to prevent excessive water loss of the leaves by transpiration if the environmental 

temperature is too high. 

 
 

2. Acidity 
From experiment B, it was found that the leaves of both Oxalis debilis Kunth and 

Oxalis stricta L. had a higher acidity than that of the other plants. The high acidity of 

leaves might help to prevent the leaves from being eaten by insects. This may 

properly be the reason why the leaves of wood sorrels are always in good shape with 

no hole on them! 

 

 

 

 

 



3. Reproduction 
Wood sorrels are found almost everywhere so it was deduced that they have a 

strong reproductive system. As we had investigated two kinds of wood sorrels: Oxalis 

debilis Kunth and Oxalis stricta L., we are going to introduce the types of 

reproduction adopted by them.  

 

Oxalis debilis Kunth: 

 
Asexual reproduction: 

After digging out the plants, it was found that bundles of shoots were linked to 

the same bulb. The bulb is responsible for food storage, which enables the plant to 

survive harsh conditions. Although the plants were also found to have flowers, it is 

believed that no seeds can be produced and the plant depends mainly on asexual 

reproduction. 

 

  
 

Sexual reproduction by fruit: 

Not yet found (see reference 9) 

 

Oxalis stricta L.: 

 
Asexual reproduction: 

   Oxalis stricta L. was found to have well developed stolon, which is a part for 

asexual reproduction. Adventitious roots and a new plant were found to grow at 

regular intervals along the stolon. This kind of reproduction enables the plant to 

reproduce at a fast rate. A large population can grow within a short period of time. 

This enables the daughter plants to have a higher survival chance as they can get food 

directly from the parent plants. 

 

  
 

Sexual reproduction: 

The plant was found to produce yellow flowers as well as seed pods. The seed 

pods hold white oval seeds in hairy capsules. When experiencing pressure force, they 

explode to disperse seeds within several-feet range. This is a strategy to reduce 

intraspecific competition  

 



 
 

Difficulties 
‘The extraordinary strength of our ordinary neighbours - wood sorrels‟ is actually 

the second tropic we chose. The first tropic we decided to work on is about the 

behavior (i.e. „food, clothing, housing and transportation‟) of tree sparrow in Tsuen 

Wan. However, after working on it for some time, we found it difficult to find a group 

of birds for doing experiments. Nevertheless, observations were not going as smooth 

as we imagined due to the unstable weather conditions and lack of equipment. Finally, 

we came up with the second tropic of „The extraordinary strength of our ordinary 

neighbours - wood sorrels‟ 

 

On the way of doing this investigation, we also came across with problems in 

collecting data on the distribution of Oxalis: 

1. To keep the specimen intact during sampling was difficult as the plant is highly 

fragile. Careless digging often leaded to damage to the structure of the plant. 

2. It was hard to judge the species of the plant if it did not have any flowers 

3. Even the plant had flowers, it was easy to mix up Oxalis stricta L. and Oxalis 

debilis Kunth as their appearances are very similar. Both of them bear 

heart-shaped leaflets and in a similar size. 

4. There were some places we could not reach, where some sorrel might be present, 

for example, some steep slopes. 

 

    After facing those difficulties, we have learnt the spirit of dedication (eg. The 

success of experiment includes accurate designs of set-ups and careful choice of 

experimental subject). We should stop to think before making any decision. Moreover, 

we learnt how to involve devoted execution with high amounts of quantitative data. 

The last but not least, „luck‟ is needed sometimes.  

   

Conclusion: 
After all, it was found that the leaves of Oxalis debilis Kunth would open with 

increasing light intensities but droop at a very high light intensity. This helps them to 

maximize the absorption of light without being overheated by the strong sunlight.  

We also found that the pH values of both Oxalis debilis Kunth and Oxalis stricta L. are 

low, compared to other plants. This may be the reason of having no vermiculate trace 

on their leaves. Besides, both Oxalis debilis Kunth and Oxalis stricta L. can undergo 

asexual reproduction by the means of stolon and bulb. That‟s why they become our 

extraordinary neighbours! 

 

 

seeds 



Further investigations suggested: 
1. Is there any useful application of wood sorrel? For example, can it be used in 

medical uses, as food, as insecticide (because of its low pH)?  

2. Will there any harmful effects if we eat the acidic wood sorrel too often? For 

example, will it cause some damages to our kidney, liver or stomach?  

3. Is there any the relationship between the rate of re-opening of the leaves and the 

strength of light intensity? 

4. What is the actual acidity of wood sorrel? Since even the diluted wood sorrel has a 

pH of pH 3, we are wondering whether the actual pH is even more acidic. 
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