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The Cruel Exploiter-  
Acacia confusa  

(Taiwan Acacia)  



Abstract 

       
 
 
 A story… 
         One day, we saw some weeds grow next to the roots of tree1 and tree2 but not those of tree3 and 

tree4. We kept on observing the trees. We found that there were more dead Taiwan Acacia leaves 
at the bottom of tree3 and tree4 than that of tree1 and tree2. We then searched the information of 
Taiwan Acacia and made the following hypothesis.  

 
 
 
 
 
 
 

 Photos showing the Condition of the Bottom of the 4 Trees   
 
Background Information 
 
     Acacia confusa (Taiwan Acacia) 
     The ‘leaves’ of Taiwan Acacia are the modified petioles called phyllodes or  phyllodia. The ture leaves 

of Taiwan Acacia were degenerated and these phyllode comes to serve the function of the leaf. 
Their leaves are long, sickle shaped and with five parallel veins. Their flowers are small, yellow and 
arranged as spherical head inflorescence. Mature fruits are as dark brown pods. They are capable 
of growing on infertile soil. 

 
     There is a rumor that Taiwan Acacia can inhibit the growth of weeds. Almost no vegetation can grow 

with Taiwan Acacia. As there is no or are only a few plants which can act as a fuel surrounding 
Taiwan Acacia, it is very significant in slowing down the spread of hill fire. Hill fire often makes 
serious damages such as, destroying the country scenery, threatening trees, organisms’ habitats and 
people's lives and properties. Therefore, protecting countryside from hill fire is very essential and 
Taiwan Acacia plays an important role in it. 

 
      We were eager to know if Taiwan Acacia is capable in inhibit the growth of the other plants and 

consequently it can slow down the spread of hill fire. Therefore, with this aim, we conducted an 
experiment. 
 
 
 
 

Tree1 Tree2 Tree3 Tree4 

 Introduction 

In this project, we are going to investigate whether Taiwan Acacia  can slow down the spread of hill 
fire by inhibiting the germination and growth of plants. Different sorts of beans were used to 
investigate the effect of fresh and dead leaves of Taiwan Acacia extract on the germination and 
growth of the plants. The result of the experiment showed that fresh-leaf extract can inhibit the 
germination and growth of beans while for the dead-leaf extract, it stimulated those of beans. 
  



     Objective 
 
       To investigate the effect of fresh-leaf and dead-leaf extract of Taiwan Acacia on the 

germination of plants. 
       To investigate the effect of fresh-leaf and dead-leaf of Taiwan Acacia on the growth 

of the plants. 
 
     Hypothesis 
 

         It was believed that certain substance(s) which can inhibit the germination and 
growth of plants was/ were present in the Taiwan Acacia dead-leaf and fresh-leaf 
extract. It was expected that the higher the concentration of the Taiwan Acacia 
leaves extract, the more the substance(s) which can inhibit the germination and 
growth of plants was/ were present in the Taiwan Acacia dead-leaf and fresh-leaf 
extract, the lower the germination rate of the beans chosen and the growth rate of 
the beans germinated. 

     Design of the experiment 
 
       Both dead and fresh Taiwan Acacia leaves were extracted. The extract was diluted in 

different concentrations and added separately to a number of seeds, included 
cowpea, soya bean, mung bean and red bean. Then, we could study the germination 
and growth rates of the beans by observing the appearance of the beans and 
measuring the length of the radicle respectively. If the lengths of radicles are more or 
less the same as those of the control experiment, it indicates that the extract had no or 
little effect in inhibiting the growth of the beans, vice versa. 

        
       The independent variable of this experiment was the concentration of the leaf extract 

provided to the corresponding type of bean while the dependent variables were the 
effect of fresh and dead leaves of Taiwan Acacia extract on the germination and 
growth of plants. The control variables were the amount of  cotton wool in each petri 
dish, the volume of solution with different concentrations given and the time for 
addition of solutions every 2 day, the time for recording the germination and growth 
of beans, the temperature change, the humidity change , the light intensity change 
during the whole week. 

        
       The four beans mentioned above were chosen for the experiment since they were 

believed to germinate and grow faster and were more accessible than any beans.  
Difference types of beans were used to prove that the extract was not specific to any 
vegetation. Both withered and fresh Taiwan Acacia leaves were used as we were not 
sure whether those substance(s) were present in withered or fresh Taiwan Acacia 
leaves. 

        
        
 



  Procedure 
1. 60.10g of fresh leaves and 18.06g of dead leaves of Taiwan Acacia were weighed 

by using an electronic balance. 

2. The extract of fresh and dead leaves of Taiwan Acacia were extracted 
separately using juicer with 200ml of distilled water added. 

 

 

 

 

 

 

 

Photos showing the Extraction of Fresh-leaf Extract 

 

3. The fresh-leaf and dead-leaf extract of Taiwan Acacia were filtered with first 
muslin cloth and then filter paper. 

 

 

 

 

 

 

Photos showing the Filtration of Dead-leaf and Fresh-leaf Extract 

 

4. The fresh-leaf and dead-leaf extract of Taiwan Acacia were diluted as the 
following table. 

 

 

 

 

 
 

A table showing the composition of fresh-leaf and dead-leaf extract of Taiwan Acacia 
and distilled water for different dilution 

 

 

 

control 0.5x 1x 

Volume of dead/fresh 
leaf extract/ml 

0 5 10 

Volume of distilled 
water/ml 

10 5 0 



5. 20 pieces of cotton wool with similar mass were put in 20 petri dishes 
separately. 

6. For each of the dilutions, 4 petri dishes were prepared with 10ml of 
corresponding concentration of solution pipetted and added. 

 

 

                                                          Photos showing the Extraction of  

                                                             Dead-leaf Extract of Taiwan   

                                                                 Acacia using a Pipette                 

 

 

 

 

7. 10 pieces of corresponding type of bean were placed on the cotton wool of 
every 4 petri dishes with distilled water, 0.5X and 1X dead-leaf extract and 0.5X 
and 1X fresh-leaf extract. 

8. All petri dishes were placed indoors. 

9. The germination of the beans was observed and recorded with photos taken 
every legal working day. 

10. The growth of the germinated beans was observed with photos taken every 
legal working day.  

11. The lengths of the radicles grew were measured by a measuring tape recorded 
every legal working day. 

 

                                                          Photo showing the Measurement  

                                                       of the Radicle Grew using a  

                                                          Measuring Tape 

 

 

 

 

12. 10ml of corresponding concentration of solution was added to each petri dish 
every two days by repeating steps 1 to 4. 

  

 

 



Mean length of radicle of beans 
 
= total lengths of radicles in the same petri    
   dish(T)/ total number of beans 
 
=T/10 
 
For the germination of beans, graphs of number of 
germinated pea against date were plotted. 
 
For the growth of beans, graphs of mean value of radicle 
grew against date were plotted. 
 

Data and Calculation 



Cowpea 
22th 

March 
23th 

March 
24th 

March 
25th 

March 
28th 

March 
29th 

March 

Number of 
Germinated 

Pea 

Distilled Water 0  2  7  9  10  10  
0.5X Juice of Fresh 
Leaves 

0  2  6  9  10  10  

1X Juice of Fresh Leaves 0  3  5  7  7  7  
0.5X Juice of Dead 
Leaves 

0  1  5  5  6  6  

1X Juice of Dead Leaves 0  2  9  9  10  10  

Soya Bean 
22th 

March 
23th 

March 
24th 

March 
25th 

March 
28th 

March 
29th 

March 

Number of 
Germinated 

Pea 

Distilled Water 0  2  2  3  3  3  
0.5X Juice of Fresh 
Leaves 

0  0  0  1  1  1  

1X Juice of Fresh Leaves 0  0  1  1  1  1  
0.5X Juice of Dead 
Leaves 

0  0  1  3  3  4  

1X Juice of Dead Leaves 0  0  0  2  5  5  

Mung bean 
22th 

March 
23th 

March 
24th 

March 
25th 

March 
28th 

March 
29th 

March 

Number of 
Germinated 

Pea 

Distilled Water 5  10  10  10  10  10  
0.5X Juice of Fresh 
Leaves 

3  10  10  10  10  10  

1X Juice of Fresh Leaves 2  9  9  9  10  10  
0.5X Juice of Dead 
Leaves 

2  6  7  9  10  10  

1X Juice of Dead Leaves 2  9  10  10  10  10  

Red Bean 
22th 

March 
23th 

March 
24th 

March 
25th 

March 
28th 

March 
29th 

March 

Number of 
Germinated 

Pea 

Distilled Water 0  2  7  8  10  10  
0.5X Juice of Fresh 
Leaves 

0  1  3  5  10  10  

1X Juice of Fresh Leaves 0  0  2  7  8  8  
0.5X Juice of Dead 
Leaves 

0  2  5  6  7  7  

1X Juice of Dead Leaves 0  2  6  6  10  10  

Tables showing the Number of Germinated Cowpea, Soya Bean, 
Mung Bean and Red Bean respectively 
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Number of 
Germinated Pea 

Date 

Germination Frequency of Cowpea Grew with Different Solutions (Graph a) 

Distilled Water

0.5X Juice of Fresh Leaves

1X Juice of Fresh Leaves

0.5X Juice of Dead Leaves

1X Juice of Dead Leaves
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Germination Frequency of Soya Bean Grew with Different Solutions (Graph b) 
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0.5X Juice of Dead Leaves

1X Juice of Dead Leaves
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Germination Frequency of Mungbean Grew with Different Solutions (Graph c) 
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1X Juice of Fresh Leaves

0.5X Juice of Dead Leaves

1X Juice of Dead Leaves
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Germination Frequency of Red Bean Grew with Different Solutions (Graph d) 

Distilled Water

0.5X Juice of Fresh Leaves
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0.5X Juice of Dead Leaves

1X Juice of Dead Leaves



Tables showing the lengths of radicles grew 
from 22 March to 24 March 

22 March, 2011 

23March, 2011 

24 March, 2011 



 

29 March, 2011 

28 March, 2011 

25 March, 2011 

Tables showing the lengths of radicles grew from 
22 March to 24 March 



Tables showing the Mean Value of radicle grew(mm) of Cowpea 

Tables showing the Mean Value of radicle grew(mm) of Soya Bean 

Graph 1 

Graph 2 



Tables showing the Mean Value of radicle grew(mm) of Mung Bean 

Tables showing the Mean Value of radicle grew(mm) of Red Bean 

Graph 3 

Graph 4 



Interpretation of results: 
For germination, 

The effect of dead-leaf extract of Taiwan Acacia on the germination of beans 
 Referring to the graph b, in the presence of solution with dead- leaf extract, the number of 

germinated beans was larger than that in control and in fresh-leaf extract. When 
concentration of dead leaves extract increased from 0.5x to 1x, total number of soya beans 
germinated increased. This showed that dead-leaf extract may contain substance(s) which 
may stimulate the germination of soya bean.  

 

 The number of germinated beans for all beans, except mung beans, with 1x  dead-leaf 
extract was larger than that with 0.5x dead-leaf extract. This showed that the effect of 
higher concentration of dead-leaf extract which may contain substance(s) on stimulation of 
germination of cowpea, soya bean and red bean were more significant than the lower 
concentration of dead-leaf extract.  

 

        The dead-leaf extract can stimulate the germination of plants. The higher concentration of          

         dead-leaf extract, the more significant the stimulation of germination of  plants. 

 

The effect of fresh-leaf extract of Taiwan Acacia on the germination of the beans 
 For all set-ups except that of mung bean, in the presence of fresh-leaf extract, the number of 

germinated beans was smaller than that in control and in dead-leaf extract. Referring to the 
graph a and d, when concentration of fresh-leaf extract increased from 0.5x to 1x, total 
number of cowpea and red beans germinated decreased. Although all mung beans could 
germinate under any condition due to its strong vitality, the germination rate of mung beans 
with fresh-leaf extract was relatively smaller than that with 1x dead-leaf extract and distilled 
water. These showed that fresh-leaf extract may contain substance(s) which may inhibit the 
germination of soya bean.  

 

 The number of germinated beans for cowpea and red bean, with 1x fresh leaves extract was 
apparently smaller than that with 0.5x fresh-leaf extract. This showed that the effect of 
higher concentration of fresh-leaf extract which may contain substance(s) on inhibition of 
germination of cowpea, red bean and mung bean were more significant than the lower 
concentration of fresh-leaf extract.  

 

        The fresh-leaf extract can inhibit the germination of plants. The higher concentration of fresh-   

         leaf extract, the more significant the inhibition of germination of plants. 

 

 

 

Discussion 



Discussion 
Interpretation of results: 
For growth rate, 

The effect of dead-leaf extract of Taiwan Acacia on the growth of beans 
 Referring to the graphs 2 and 4, in the presence of dead-leaf extract, the overall mean 

length of radicle grew was larger than that with distilled water and with fresh-leaf extract, 
except the set-up for red beans with 0.5x fresh-leaf extract which may due to experimental 
errors and except that for cowpea. This showed that dead-leaf extract may contain 
substance(s) which may stimulate the growth of soya bean and red bean. 

 

 Also, referring to the graphs of 1 and 4, when concentration of dead-leaf extract increased 
from 0.5x to 1x, the overall mean length of radicle grew per day and the growth rate 
increased. Plus, in the graph 3, the growth rate for the first 4 days of radicle in the presence 
of 1x dead leaves extract was generally faster than that of 0.5x. These showed the effect of 
higher concentration of dead-leaf extract on stimulation of growth of all beans ,excluding 
soya bean, were more significant than the lower concentration of dead-leaf extract.  

        
 
        The dead-leaf extract can stimulate the growth of plants. The higher concentration of dead-leaf  

        extract, the more significant the stimulation of growth of plants. 

 

The effect of fresh-leaf extract of Taiwan Acacia on the growth of the beans 

 For all set-ups except that of red beans with 0.5x fresh-leaf extract, in the presence of 
fresh-leaf extract, the overall mean length of radicle grew was smaller and the growth 
rate of radicle was also smaller than that in control and in dead-leaf extract. These 
showed that fresh-leaf extract may contain substance(s) which may inhibit the growth 
of cowpea, mung bean and red bean.  

 

 In addition, with respect to the graphs 1 , 3 and 4, when concentration of fresh-leaf 
extract increased from 0.5x to 1x, the overall mean length of radical grew per day, 
except that of 22 March of graph 3, and the growth rate decreased. This showed that 
the effect of higher concentration of fresh-leaf extract on inhibition of growth of beans 
on inhibition of growth of cowpea, mung bean and red bean were more significant 
than the lower concentration of fresh-leaf extract.  

 

        The fresh-leaf extract can inhibit the growth of plants. The higher concentration of  

         fresh-leaf extract, the more significant the inhibition of growth of plants. 

 



Further discussion of Result 

 The dead-leaf extract can stimulate the germination of plants. The effect of 
higher concentration of dead-leaf extract on stimulation of germination of 
plants was more significant than the lower concentration of dead-leaf extract. 

 The fresh-leaf extract can inhibit the germination of plants. This showed that the 
effect of higher concentration of fresh-leaf extract on inhibition of germination of 
plants was more significant than the lower concentration of fresh-leaf extract.  

 The dead-leaf extract can stimulate the growth of plants. The effect of higher 
concentration of dead-leaf extract on stimulation of growth of plants was more 
significant than the lower concentration of dead-leaf extract. 

 The fresh-leaf extract can inhibit the growth of plants. The effect of higher 
concentration of fresh-leaf extract on inhibition of growth of plants was more 
significant than the lower concentration of fresh-leaf extract.  

 

       The effect of dead-leaf extract of Taiwan Acacia on plants with stimulation of 
germination and growth of plants did not match with the hypothesis we made while 
the effect of fresh-leaf extract of Taiwan Acacia on plants with inhibition of 
germination and growth of plants matched with the hypothesis we made. 

        Apart from these, we discovered that there was fungi grew in most of the set-
ups which we did not expect to see. 

                    Fungi 400X (a)         Fungi 400X  (b) 

 

 

 

       

 

 

 

        We were curious about whether the growth of fungi would inhibit the 
germination of plants. We would like to carry out similar experiment to grow 
different sorts of beans with the presence of the fungi found in our set-ups. Moreover, 
another experiment can be carried out by growing different sorts of beans with leaf 
extract of different trees. From this, we can know whether the presence of fungi is 
only caused by the use of leaf extract of Taiwan Acacia. 

 



Conclusion 

• As shown in the graphs, the dead-leaf and fresh-leaf extract of 
Taiwan Acacia  may have different effects on specific plants. To 
some plants, living with Taiwan Acacia is beneficial while for some 
plants, Taiwan Acacia is harmful to them. Therefore, the saying 
that Taiwan Acacia can inhibit the growth of weeds is not 
completely true. Some of the plants can even grow more 
vigorously with the presence of Taiwan Acacia. Viewing back to 
our aim, we would like to investigate if Taiwan Acacia can 
contribute to the reduction of hill fire damage. Unluckily, the result 
is that Taiwan Acacia  cannot 100% help slow down the spread of 
hill fire by inhibiting the growth of plant around it, instead it may 
even stimulate the growth and increase the chance for spreading 
the hill fire.  

  
• Hill fire really brings serious damage to our environment. Most 

methods to slow down the spread of hill fire, such as, planting trees 
like Taiwan Acacia beforehand or sprinkling water whenever there 
is a hill fire, do not reduce the chance of the occurrence of hill fire 
effectively. The most effective way to protect our Earth is to be 
considerate and responsible. Bear in mind that only a small spark 
or tinder can lead to a huge hill fire with unimaginable destructive 
power. Be responsible to ourselves and the same for others. So, 
protect our environment, protect our lovely Earth before it is too 
late.  
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