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1 Abstract 
 

Lygodium, which has  caused serious problems to  the 

natural environment in Florida, was carefully observed in 

this study so as to investigate the relationship between this 

plant species and the occurrence and spreading of hi ll fire 

in Hong Kong. 

 

At the beginning, we went to two country parks, Pok Fu 

Lam Country Park and Lion Rock Country Park for the 

preliminary observations in January. To further investigate 

the distribution of Lygodium, we went on four more field 

trips for secondary observations. Having set 4 destinations 

as  our  observation  target,  we  started  to  record  the 

distribution as well as the growing condition of Lygodium 

plants.  

 

We carried out our experiments in the school laboratory using standard laboratory apparatus, by 

recording the burning rates, time needed to start burning, burning time, etc. of both fresh and dry 

plant samples collected in our campus and in countryside. Finally, we tried to figure out that the 

fresh plant samples are difficult to burn but comparatively speaking, Lygodium has less ignition 

time and combustion time. 

 

It can be concluded that Lygodium is easier to burn when comparing to other common plants and 

can easily be found at country side. It is dispersed widely and grows to build many different 

characteristics which are the main reason for spread of hill fire. 
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2 Introduction 
 

In 1966, 49 students and 5 teachers went on a field trip to Pat 

Sin Leng. Unfortunately, the hill fire caused the death of two 

teachers and three students. It also leaded to the serious 

injuries of 13 students. This incident will never be forgotten 

by all of the Hong Kong citizens. Such tragedy caused by hill 

fires kept being exposed to our lives.  

 

According  to  the  information  from  the  Hong  Kong 

Agriculture, Fisheries and Conservative Department, there 

have been over 20 hill fire cases reported every year. Hill fire 

cases were also reported in the news while the advertisements 

of preventing the hill fires are frequently shown through 

different Medias which are highly accessible to every one of 

us in the society. The abundant information provided makes 

the term ‘hill fire’ too common to be paid attention to 

although hill fires actually has a great effect on humans and 

our environment which are mutually shared by every living 

organisms in the world.  

 

Hill fires also causes great problems on the natural environment and disturb the ecosystem in Hong 

Kong. The clearing of plants in an area by hill fires will destroy the homes of many animals which 

may lead to a decline of populations of those species. The food web around the area will at the same 

time suffered which may directly affect the ecosystem in Hong Kong, or even the world. Most 

importantly, unique and endangered species may also be killed by the hill fires, causing a great lost 

in the precious natural resources in Hong Kong. 

 

On one hand, we feel sorrow at such incidents; while on the other hand, realizing the serious impacts 

caused by hill fire, our group decides to investigate on the causes of wildfire, aiming at finding the 

factors contributing to severe hill fires, and try to find solutions to alleviate the problems.  

 

The first step that our group took was to go on some preliminary field trips in order to investigate the 

actual environmental condition. After going to different sites, it was found that there were many 

different common plants in Hong Kong. The plethora of plant species made us unable to define the 

factor causing, inducing or spreading hill fire. 

 

Under such situation, our group took the second step. We looked into the literatures concerning hill 

fires all over the world. It was often found that Lygodium, which is a type of climbing fern, is highly 

related to the spread of hill fire, especially in Florida, the U.S.A. Lygodium is acting as the main 

cause of the spreading of hill fires. 

 

By taking the above steps, our group eventually decides to study about the role of Lygodium in 

Hong Kong, hoping to figure out whether the effect of Lygodium in Florida can be applied in Hong 

Kong.   

 

After having this clear goal, our group went on several field trips again, and started to observe the 

growing pattern, including the growing area, condition, and other factors, about Lygodium in Hong 

Kong. We aimed at finding out the relationship between Lygodium and hill fire. Moreover, in order 

to have a deeper investigation on the burning features of Lygodium, plant samples of Lygodium and 

other common plants found in Hong Kong were also collected. The samples collected were used as 

experiments sample at the later stages of our study. 
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3 Field Investigation 

3.1 Materials and Methods 

3.1.1 Background information of hill fire in Hong Kong 

 

In Hong Kong, there are many records of severe hill fires, some of which are especially significant.  

The sizes of those hill fires as well as the numbers of affected or destroyed plants were very big.  

Examples are listed as followed: 

 

1) Date: 8th January, 1986 2) Date: 10th February, 1996 

Location: Shing Mun Country Park Location: Pat Sin Leng Country Park 

Duration: 34 hours Duration: 13 hours 

Affected area: 740 hectares Affected area: above 30 hectares 

Death or injury: 5 deaths, 13 injuries 

 

3) Date: 30th October, 2006 4) Date: 1st January, 2008 

Location: Tai Lam Country Park Location: Por Lo Shan, Tuen Mun 

Duration: 46 hours Duration: 46 hours 

Affected area: above 460 hectares Affected area: 537 hectares 

 

Following are the records of hill fires happened in recent years in Hong Kong: 

 

 
 

From the above records, it is observed that the severe hill fires occur mainly in autumn and winter, 

which are the seasons with low humidity.  This implies that the existence of moisture can reduce the 

chance of hill fires.  In addition, it is found that the severe hill fires happen mainly in Pat Sin Leng 

Country Park, Tai Lam Country Park and Shing Mun Country Park.  We believe that there must be  

certain factors specific to those areas which are triggering such phenomenon.  In order to find out 

whether the presence of Lygodium plants is a factor deteriorating the control of hill fire as in Florida, 

we decided to go on several field investigations to see whether Lygodium is threatening factor to 

aggravating hill fires.  

Year No. of hill fires Affected area No. of affected trees Sites of severe hill fires 

2004 67 371 ha 50,000 Pat Sin Leng Country Park 

2005 44 144 ha 16,400 - 

2006 41 872 ha 75,400 Tai Lam Country Park 

2007 42 189 ha 20,600 - 

2008 49 501 ha 76,000 Tai Lam Country Park 

Pat Sin Leng Country Park 

Lantau South Country 

Park 

2009 34 275 ha 23,000 Tai Lam Country Park 

Pat Sin Leng Country Park 

2010 45 897 ha 28,800 Shing Mun Country Park 

Lam Tsuen Country Park 

Pat Sin Leng Country Park 
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Finally, we had chosen totally 6 sites for our field investigations which are: 

1) Pok Fu Lam Country Park; 

2) Lion Rock Country Park; 

3) Pat Sin Leng Country Park; 

4) Por Lo Shan, Tuen Mun; 

5) Shing Mun Country Park; and 

6) Tai Tam Country Park 

 

Sites number 3, 4 and 5 are places where 

there  were  once  severe  hill  fires  have 

occurred while the remaining are normal 

country parks with few or no cases of hill 

fires.  By  observing  and  comparing  the 

environment, plant growth and the physical 

location of these sites, we may be able to find 

out the hidden factors causing severe hill fire, 

and  the  relationship  between  Lygodium 

plants and occurrence of hill fires. 

 

3.1.2 General Description on the Destinations 

Date 15-01-2012 26-01-2012 11-02-2012 

Destination 

Pok Fu Lam Country 

Park and the Peak (Peak 

Trail) 

Lion Rock Country 

Park (Eagle’s Nest Na-

ture Trail) 

Pat Sin Leng Country 

Park (Pat Sin Leng Na-

ture Trail) 

Length 6 km 3 km 4 km 

Weather Foggy and rainy Cloudy Sunny 

Temperature 16.3oC-18.7oC 8oC-13.7oC 8.8oC-14.9 oC 

Humidity 95-99% 86-97% 74-90% 

Date 18-02-2012 03-03-2012 18-03-2012 

Destination 
Por Lo Shan, Tuen 

Mun 

Tai Tam Country Park 

(Quarry Bay Extended 

Part) 

Shing Mun Country Park 

(Pineapple Dam Nature 

Trail) 

Length — 5 km 0.8 km 

Weather Cloudy Cloudy and windy Sunny 

Temperature 11oC -17oC 16.9oC -21oC 20.0oC -28oC 

Humidity 72% 90-98% 81% 
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3.1.3 Aim of Observation 

 

Lygodium is listed as on of the top ten of the most 

dangerous plants in Florida, since its presence can cause 

the rapid spread of hill fires, and it has a wide distribution, 

building a networking system between plants,  bridges 

between different plants for quicker spread of hill fires. 

Due to the above scenario, it is proposed that Lygodium 

may have special characteristics that causes it spread fire 

faster than other plants, so we propose to look into its 

distribution and dispersion in the countryside. A Lygodium 

is considered as a common plant in Asia especially in 

China,  its  distribution  in  Hong  Kong  can  easily  be 

discovered. We will look at whether it builds a network 

system or causes any bridging effect, which has been 

concluded as the main factor contributing to the spread of 

hill fires in Florida. After the field trips, we hope to find 

out the relationships of Lygodium and hill fires in Hong 

Kong. 

 

 

3.1.4 What we have recorded 

 

1. Number of Lygodium 

2. Growing characteristics of Lygodium 

- coiling 

- bridging 

- forming blanket 
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3.2 Results and Findings 

3.2.1 General findings 

 

After we have visited all of the destinations we had chosen, the growing conditions of Lygodium 

among the 6 sites have been observed: 

 
 

According to the above results, it was discovered that the sites which usually suffered from hill fires 

(Pat Sin Leng Country Park & Shing Mun Country Park) all had large amounts of Lygodium 

growing in the areas. In addition to that, the Lygodium at those sites were coiling and bridging  the 

host plants they were climbing, and in some areas there were such a substantial amount that they 

formed Lygodium blankets which covered a large area of the breeding ground. 

 

3.2.2 Growing characteristics of Lygodium 
 

Coiling around other plants 

Some Lygodium were found coiling around other plant species. Most of them 

were able to climb up to at least the middle level of the host plants. Some of 

them could even reach the top of the plants. It was found that the climbing 

activity of Lygodium was not specific, meaning that the plants which the 

Lygodium covered were not necessarily of the same species or even genus.  

They did not share any similar characteristics except possessing thin stems.  

Lygodium will be able to climb onto a plant as long as there is enough space for 

its growth and the stem of the plant is thin enough (usually with a diameter 

smaller than 5 cm). In addition, it was discovered that the dead and dried 

remains of Lygodium remained hanging on the tree branches without falling off 

while those of normal plants fall off to the ground when are dead or dried. 

 

Bridging different plants 

When a plant grows with other plants being coiled by a 

Lygodium, there is  a chance that the Lygodium will 

develop into another plant in order to help its growth. In 

such situation, the two plants were connected with each 

other by a Lygodium bridge. We suspect that such effect 

favors the spreading of hill fires as the Logodium becomes 

a source of fuel for burning. The fire may be spread more 

easily across plants through the Lygodium. 

Sites 
No. of 

Lygodium 

Coiling 

effect 

Bridging 

effect 

Blanket 

formed 

Pok  Fu  Lam  Country 

Park 
small very small no no 

Lion Rock Country Park small small no no 

Tai Tam Country Park medium small medium yes 

Pat  Sin  Leng  Country 

Park 
large severe severe yes 

Por Lo Shan small no no no 

Shing Mun Country Park large very severe severe yes 
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Lygodium in Pat Sin Leng Country Park 

Blanket Formed 

In some areas, Lygodium were found in abundance. Aside from 

coiling other plants and forming bridges between them, the large 

quantity of growing Lygodium was found existing in a blanket 

form. As most of the Lygodium in those areas were able to climb 

to the top of the host plants, the large quantity of them resulted in 

the coverage of the plants as well as the surface of those areas. If 

the Lygodium can be burnt more easily than the host plants, the 

presence of the Lygodium blankets would deteriorate the control 

of hill fires by spreading causing the hill fire to spread more 

rapidly. 

 

 

 

 

3.2.3 Severe effects  

 

Pat Sin Leng Country Park 
All of the effects and phenomena mentioned above 

were discovered to  be  severe in  Pat  Sin Leng 

Country Park especially near the beginning part of 

Pat Sin Leng Nature Trail. Plants with different 

heights  in  certain  areas  were  all  climbed  and 

covered  with  Lygodium.  Under  such condition, 

bridges across different plants as well as Lygodium 

blankets were commonly found.  

 

 

 

Shing Mun Country Park 

A small ‘Lygodium forest’ was discovered 

in Shing Mun Country Park. Lygodium in 

that area was so abundant that they had 

become the dominant plants in the area.  

The Lygodium plants climbed higher than 

10 m to the top of the host trees and 

completely  covered  the  surface  of  the 

whole area. Only very few kinds of small 

plants were able to grow in the ‘Lygodium 

forest’ except the host trees. 

 

 

 

 

 

 

 

According to the quantity of Lygodium in different sites, it is observed that there are positive 

correlations between the distribution of Lygodium and the frequency of hill fire since Lygodium 

appears much denser in areas with more hill fire cases than that with fewer or no hill fire at all. To 

further investigate the relationship between Lygodium and hill fires and provide more evidence for 

our hypothesis, we had carried out several experiments in later stages. 

Lygodium in Shing Mun Country Park 
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4 Experiments 

4.1 Materials and Methods 

4.1.1 Identification of Lygodium 

 

Lygodium is a genus of 40 species of ferns, and the following species were found in country 

parks during our field trips. In the experiment, it is assumed that all species will show similar 

reaction to our experiment. The following Lygodium species are included in our study: 

 

 

 

Species Sample Plant 

(1)  Scansorial  

Climbing Fern 

(2)  Conform Climbing 

Fern 
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4.1.2 Identification of other plant samples 

 

Species Sample Plant 

A 

 

Mariana Maiden Fern 

B 

 

Dichotomy Forked Fern 

C 

 

Semi-pinnate Brake 

D 

 

Woody plant 
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4.1.3 Measure water content in different plants  

 

Objective: To determine the percentage of water in different plant samples. 

 

Apparatus: 

 

 

 

 

Procedures: 
1. Collect plants and wash off any loose soil. 

2. Dry the plants in an oven set to lower than 100oC overnight. 

3. Let the plants cool in a dry environment and put them into the 

    desiccator to prevent the plant tissue taking up water from the humid 

    environment.  

4. Weigh the plants by using the electronic scale after they have cooled down. 

 

4.1.4 Burning in crucible Test 
 

Objective: To investigate the relationship between the mass of plant sample and their 

burning rates 

Apparatus: 

 

Procedures:  

1. Turn on the air-conditioners for around 10 hours to maintain a constant humidity level before 

the experiment starts. 

2. Prepare different plant samples (fresh and dried) with the (small) mass and cut them into 

smaller pieces to ensure all pieces are kept inside the crucible while heating. 

3.  Weigh the mass of plant samples by using the electronic balance before the test. 

4.  Turn on the Bunsen burner. 

5. Put the weighed plant sample into the evaporating dish. 

6. Start the stopwatch once the test starts. 

7. Record the time used when the plant sample is burnt. 

8. Stop the stopwatch when the plant sample has become white in colour and is no longer able to 

burn. 

Scissors Electronic balance 

Plant samples Tripod 

Stopwatch Heat Proof Mat 

Bunsen Burner Evaporating dish 

Tongs Clay triangle 

Desiccator 

  Dried plants 

Fig. 4.1.3 

Bunsen burner 

Clay triangle 

Crucible 
Plant 

sample 

Fig. 4.1.4 

Heat proof 

mat 

Oven Desiccator 

Plant samples Electronic balance 
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4.1.5 Burning in evaporating dish test 

 
Objective: To investigate the time used for burning in each plant sample 

Apparatus: 

 

 
 

 

Procedures: 

1.   Prepare different plant samples (fresh and dried) with  

     different mass and cut them into smaller pieces to ensure all pieces are kept inside the 

evaporating dish while heating. 

2. Weigh the mass of plant samples by using the electronic balance before the test. 

3. Turn on the Bunsen burner and heat up the evaporating dish for 5 minutes. 

4. Put the weighed plant sample into the evaporating dish. 

5. Start the stopwatch once the test starts. 

6. Record the time used when the plant sample is burnt. 

7. Stop the stopwatch when the plant sample has become white in colour and is not able to burn. 

 
 

Scissors Electronic balance 

Plant samples 
(Fresh and Dried) 

Tripod 

Stopwatch Heat Proof Mat 

Bunsen Burner Evaporating dish 

Tongs   

Bunsen 

burner 

Plant sample 

Evaporating 

dish 

Fig. 4.1.5 
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4.2 Results and Findings 

4.2.1 Results from preparing dry plant samples 

 

 

4.2.2 Results from burning in crucible 

We tried to burn fresh plants in the crucible, all of them are not ignited but some smoke is given 

out. We marked down the different level of smoke amount give out. 

 

 

 

 

 

 

 

 

 

 

4.2.3 Results from burning in evaporating dish 

First Trial Test of Fresh Lygodium 

Each set of Lygodium with different mass is burnt for at least three times. 

 

 

Species Mass before 

drying (g) 

Mass after 

drying (g) 
Water content (%) 

1 0.82 20% Lygodium  

2 1.61 20% 

3 2.31 23% 

A  1 0.93 6.5% 

B  1 0.95 5% 

C 1 0.95 5% 

D 1 0.76 24%  

Mass (g) Ignition time(s) Duration on combustion 

1 23.10 150.03 

2 42.40 147.08 

3 124.67 557.67 

Species Level of smoke amount 

given out (+ is the least 

and +++ is the most) 

Time used (s) 

Lygodium +++ 24.38 

A ++ 34.51 

B + 65.25 
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4.2.3 Results from burning in evaporating dish 

Second trial test on other common species found 

After our first  trial test on burning fresh Lygodium with different mass, we found the ignition time 

of Lygodium is approximately directly proportional to the mass of it. Therefore, we decide to try 

burning other species with the mass kept constant at 1 g. 

 

 
 

 

 

  Species Nature Ease of ignition Duration of combustion (s) 

1. Species A   Fresh ** 36  

2. Dry *** 16 

3. Species B   Fresh * 82 

4.  Dry *** 30 

5. Species C   Fresh * 114  

6. Dry * 70 

7. Fresh ** 36 Species D   

8. Dry * 180 

Key 

< 30s Easy *** 

31—60s Medium ** 

> 60s Hard * 
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5 Discussion 
5.1 Analysis of results 
 

Lygodium and hill fire 

Based on the observation introduced in the  field investigation, a large amount 

of Lygodium was observed in both Pat Sin Leng Country Park and Shing Mun 

Country Park (SMCP) where severe hill fire has occurred before, while 

relatively less Lygodium was found in other sites where only little or no hill 

fires was recorded. In this study, we are particularly interested in SMCP and 

Lion Rock Country Park (LRCP). As SMCP and LRCP are geographically 

close to each other and they serve similar recreational functions, the impact of 

human activities and the abiotic factors contributing to hill fires should be 

similar. Amazingly, according to the record hill fire occurs more frequently 

and severely in SMCP but not in LRCP. Coincidently, we have observed more 

Lygodium in SMCP which grow like a ‘Lygodium forest’. While fairly little 

Lygodium can be observed in LRCP. Hence, we strongly believe that the 

amount and distribution of Lygodium may contribute to the frequent and wide 

spread of hill fires in SMCP. 

 

Throughout our field investigations, it was discovered that at the sites where 

many severe hill fires has occurred, Lygodium was coiling and bridging many 

other plants while such development was non-specific. Sometimes it even 

formed blankets covering a large area. Such distribution will greatly increase 

the change of spreading hill fires due to its high burning rate, which has been 

proved by our experiments. 

 

From the two burning in evaporating dish tests, we found that fresh Lygodium 

uses the least time to get ignited among the 5 species tested. This shows that 

Lygodium is the easiest fresh plant to burn during a fire and it is very 

dangerous. 
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5.2 Limitations and Errors 

5.2.1 Limitations in doing experiments 

 

Variation of weather conditions in different field trips 

As field trips were not carried out on the same day, the different 

weather or environmental factors become the biggest possible 

error in our report. Temperature, humidity, etc. of the date of 

collection of samples are not considered. Although the above 

factors are noticeable to us, it was impossible for us to collect all 

the samples within a day and even if we could collect the sample 

in one day, different districts of Hong Kong may still have 

different weather conditions. Thus, errors created by weather 

conditions are inevitable in the report. 

 

5.2.2 Errors in doing experiments 

 

There were errors when measuring the ignition time and combustion time during the experiment. 

The constant fluctuation of the results lead to many different tries before we could collect final 

results. 

 

Although there were many limitations during the experiments, we were able to find the results which 

suit experiment purpose. However, in order to carry out further investigation in determining whether 

Lygodium is a factor in spreading hill fires, a more accurate results should be obtained by carrying 

out a controlled experiment and a better understanding and closer looking into Lygodium. 

 

5.3 Improvement of Investigation 

 
A Closer Observation 

Frequently and closer observations on the growing condition and characteristics of Lygodium are 

needed. More specific environmental conditions should be recorded. For example, we should record 

the light intensity of the growing area, the growth of the host and plants in the area, not only the 

growth of Lygodium itself. During the field trips, the weather condition should also be recorded 

such as humidity and temperature of the day. 

Then, the growing condition and the reason 

of wide distribution could be inferred from 

the data collected. 

Furthermore, in order to observe the growing 

characteristic  of  Lygodium,  it  could  be 

planted in a specific garden with other plants 

that are commonly found with Lygodium, 

imitating the wild environment. After it has 

grown up, we could check whether it has 

built  up  any  special  characteristic  like 

blanket, bridging effect with other plants, 

which may cause a hill fires to spread out. 
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5.4 Suggestions 
 

After the investigation, it is concluded that Lygodium could cause serious hill fire in Hong Kong. 

Therefore, here are some suggestions to prevent such the dangerous consequences.  
 

5.4.1 To check the distribution of Lygodium regularly  
 

As it is observed that coiling and climbing effect, bridging effect and blanket are formed by 

Lygodium, which these enables Lygodium to contribute to the spread of hill fires, we suggest 

checking the distribution and the growth in the country side of Hong Kong regularly. Some 

Lygodium should be cleared if the growth is too dense and the growing characteristics mentioned 

are shown, so as to prevent the future formation of severe hill fires. However, careful monitoring 

Lygodium clearing is important as we cannot clear too much of it and upset the natural ecosystem of 

Hong Kong.  

 

5.4.2 To clear the dry Lygodium  
 

We found that the water loss in dried Lygodium is the greatest compared to the other plant samples. 

Moreover, it has the fastest combustion rate in the experiment we have done. In the field 

investigation, it was found that dry Lygodium is still held on to the host, which may also be one of 

the major factors that causing the spread of hill fires. So, all dry Lygodium should be cleared as it 

has least impact on the ecosystem of Hong Kong.  
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5.5 Conclusion 
 

Referring to the results of our experiments, it is discovered that the burning rate of dry plants is 

much higher than that of fresh plants. Aside from that, Lygodium is much easier to be burnt 

compared to other common plants in Hong Kong. From the record of our drying process, the 

percentage of water loss by Lygodium after drying is much higher than that of other plants. 

Therefore, dry Lygodium is more inflammable than other common plants and has a higher chance of 

spreading a fire. 

 

Throughout our field investigations, it was observed that the coiling and climbing effect, bridging 

effect and blankets formed by Lygodium enables it to not only spread hill fires laterally but also 

vertically to the canopy layer, deteriorating the spread of hill fire. 

 

Our investigation has shown that, Lygodium is one of the plants that is most commonly found in 

Hong Kong.  With the  particularly low water  content  in  dried Lygodium and its  growing 

characteristics, we strongly believed that it is one of the major factors that causes the quick and wide 

spreading of hill fire in the abovementioned areas in Hong Kong. 

 

Although the problem of hill fire has been alleviated in recent years, the danger of it will never be 

negligible. Actions should be taken to reduce the damage caused by the spread of a hill fire. Being 

considered as a factor aggravating hill fire, it is important for us to pay more attention to the effects 

brought by Lygodium and think of solutions as soon as possible. It is never too late to start saving 

and preserving the lives of both people and our precious natural environment. 
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