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1. Abstract 

This project aims to investigate the lives of leaf litter invertebrates, and find out how 

environmental conditions affect their density and variety. It is found that high water 

content of leaves, location of water streams nearby, high relative humidity and low 

light intensity encourage the numbers and diversities of the invertebrates, which have 

specialized features to adapt to the respective micro-habitats. However, location of 

cars’ road and hiking trail nearby and freshly fallen leaves discourage them.  

 

2. Introduction 

It all started in our school garden. One of our teammates had recently joined the green 

programme to help the school planting trees. When she started to dig up soil and the 

leaf-litter to plant a tree, suddenly a woodlouse seemed to be scared and ran out from 

the soil. She found that it was interesting, as she did not see this kind of living 

organism before. Later, she asked her teacher for more information about 

invertebrates found in leaf-litter. Those special invertebrates raised our curiosity.  

 

In winter and autumn, a lot of leaves usually wither and fall around our school as 

leaf-litter. Leaves are finally decomposed by microorganisms that live in the 

environment to recycle the materials and nutrients stored. However, other than 

decomposers such as bacteria and fungi, what is the role of invertebrates living in and 

feeding on leaf-litter? Moreover, being such an important character in leaf-litter and 

soil, what are the structural features of these invertebrates? What are the 

environmental factors affecting their distribution, and how these factors affect them? 

Invertebrates actually break down larger particles and deposit finer particles as faeces, 

which facilitate the degradation by microorganisms. 

 

Meanwhile, we presume the number and variety of invertebrates will increase with 

the higher humidity of the environment or there will be more invertebrate species near 

the stream than near the road. Besides,we assume that the number and variety of 

invertebrates will increase with dimmer environment, i.e. lower light intensity. 

 

We are going to focus on the relationship between leaf-litter invertebrates and their 

living environment, and how their structural features help them adapt to it. 
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3.Methods 

1. Study Sites 

The fieldwork was conducted in woodland in Chuen 

Lung (Tai Mo Shan), woodland in Tai Po Kan Nature 

reserve and woodland near Shan Kin Estate in Tuen Mun. 

 1
st
 trip 2

nd
 trip 3

rd
 trip 

Venue Chuen Lung in Tai Mo Shan  

(Natural woodland and plantation 

woodland respectively) 

Tai Po Kau Nature 

Reserve 

(Plantation woodland) 

Tuen Mun Shan King Trail 

(Mixed woodland-natural and 

plantation) 

Date 6/2/2014 6/2/2014 4/3/2014 

Time 10 a.m. – 12 p.m. 2 p.m. – 4 p.m. 5 p.m. – 6 p.m. 

 

2. Process of Field Work 

Analyzed quadrat and collected leaf litter :  

1. A quadrat (folding, 50 cm x 50 cm) was put on the ground randomly near the in 

the woodland. 

2. Digital light meter was used for measuring the light intensity in the quadrat. 

3. Digital thermohygrometer was used for measuring the temperature and relative 

humidity in the quadrat. 

4. Anemometer (wind meter) was used for measuring the wind speed above the 

quadrat. 

5. All litters inside the quadrat were collected and put into labeled polythene rubbish 

bag for later experiments. 

6. Steps 1 to 5 were repeated once more in each woodland. 

Note: 2 quadrats of litter were collected in natural and plantation woodland in Chuen 

Lung respectively; 2 quadrats in Tai Po Kau woodland, and 3 quadrats in woodland 

near Shan King in Tuen Mun. 

 

3. Laboratory Work 

A. Home-made Berlese-Tullgren Funnel for collecting leaf-litter invertebrates 

1. 4.5 L Watsons distilled water bottle was cut into two halves. 

2. The upper part of the bottle with the cap removed forms a funnel was 

inverted and fixed by stand and clamp. 

3. Lamp with tungsten filament light bulb (60 W) was set above the funnel. 

4. A flask with 50% alcohol was put under the funnel. There should be no space 

for the leaf-litter invertebrates to escape. 

5. Fresh litter collected from field was weighed and recorded before putting into 

the funnel. 

Figure 1 Home-made Berlese-Tullgren Funnel 

for collecting leaf-litter invertebrates 



5 

 

6. The litter was put into two-third height of the Tullgren funnel. 

7. The whole set up was illuminated by the lamp above for two days. 

8. The flask with alcohol was collected after two days. 

9. The dry litter was weighed and recorded after two days. 

10. Sep 1 to 9 were repeated until all the litter collected from a quadrat has been 

illuminated and dried up by two days. 

Principle of Berlese-Tullgren Funnel: The lamp used is to dry up the top layers of 

litter to allow invertebrates to move downwards, and after the bottom layer dries out 

completely, they leave the funnel and are collected. (Owen, 1982) 

 

B. Observation of the leaf-litter invertebrates collected 

1. The alcohol with invertebrates collected was poured into a petri dish.  

2. Camel hair brushes were used to transfer invertebrates to a cavity slide. 

3. The slides were observed under the microscope. 

4. Invertebrates were identified, number counted and classified into different 

groups (taxa). 

5. Data were recorded. 

6. Photos of invertebrates were taken under the microscope. 

7. Steps 1 to 6 were repeated until all invertebrates collected were observed and 

identified. 

 

4. Literature Review 

Books and websites were first used to get the background information of leaf litter 

invertebrates, such as their overall structures, adaptive features, significance, and 

methods of collecting them.  

After collecting the invertebrates, photos and dichotomous key from books and 

websites were used to identify them.  

 

4. Results 

1. Environment of the sites 

Table 1 Physical environment of the site 

Sites (Where 

Litter Was 

Collected) 

Surrounding 

Environment 

Light intensity 

(Lux) 

Temp. (°C) Relative 

Humidity 

(%) 

Chuen Lung 

Natural 1 

Woodland with natural 

trees 

1450 20 70 

Chuen Lung 

Natural 2 

Woodland with natural 

trees 

1250 18 81 

Chuen Lung 

Plantation 1 

Woodland with 

plantation trees 

3320 20 80 
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Chuen Lung 

Plantation 2 

Woodland with 

plantation trees 

9500 22 75 

Tai Po Kau 1 Near hiking trail 2360 22 71 

Tai Po Kau 2 Near water stream 2100 19 80 

Shan King 1 Near hiking trail & road 5000 18 73 

Shan King 2 Near water stream 1850 18 71 

Shan King 3 Near hiking trail & road 2500 18 78 

 

For the surrounding environment, quadrats of both natural and plantation trees’ in 

Chuen Lung were placed deep in the woodland, while quadrats in Tai Po Kau and 

Shan King were near hiking trail or water stream. They vary in the surrounding 

environment such as presence of water, human impacts, or natural factors. 

 

For the light intensity, different quadrats gain different light effects. The brightest 

would be plantation area of Chuen Lung and Shan King 1, while others are quite dim, 

especially for Chuen Lung Natural 2.  

 

Although the field works were done on 2 different days, the temperature and relative 

humidity of the regions are quite similar. However, there is still relatively higher 

humidity in Chuen Lung Natural 2, Plantation 1 and Tai Po Kau 2. 

 

It should be noted that the error for the above data should not be dismissed, especially 

for light intensity, as it is constantly changing due to the moving of clouds. For 

example, the extreme datum in Plantation 2 should be of greatest error. 

 

2. Nature of the litter collected 

Table 2 Color & composition of the litter collected 

Site Colour Composition 

Chuen Lung Natural 1 Brown 70% middle-sized leaves, 30% branches 

Chuen Lung Natural 2 Brown 70% small-sized leaves, 30% branches 

Chuen Lung Plantation 1 Dark Brown Mostly leaves 

Chuen Lung Plantation 2 Dark Brown 60% leaves, 40% branches 

Tai Po Kau 1 Even Darker Brown Mostly leaves 

Tai Po Kau 2 Even Darker Brown Mostly leaves, with some broken into 

very small pieces 

Shan King 1 Yellow Mostly broad and large leaves 

Shan King 2 Brown and Yellow Mostly broad and large leaves, with 

some having lots of holes 

Shan King 3 Green and Brown 

Yellow 

Mostly broad and large leaves 
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Colors of the leaves suggested the nature of the types of leaves at the field and 

somehow how long they have fallen and accumulated. Shan King 3, where there is 

some green colour on the leaves, shows the leaves there might be more freshly fallen 

than others in the same area. 

 

Composition of litter also varies, most of which contains leaves in majority. 

Appearances of litter show the degree of decomposition. In Tai Po Kau 2, the leaves 

were broken into very small pieces already, while in Shan King 2, there were many 

holes on the leaves. These show rather high degree of decomposition than other areas’. 

There are other characteristics, such as the greater proportion of branches in the litter 

in Chuen Lung Natural Woodland and Plantation 2, and larger and broader leaves in 

Shan King.  

 

3. Decrease in weight of leaf litter after placing in the funnel under lamp 

illumination 

Table 3 Weight of leaf litter collected before and after drying under lamp illumination 

Region Weight 

Before 

drying(g) 

Weight 

After 

drying(g) 

Drop in Weight 

(g) 

Percentage of water 

loss in litter (%) 

Chuen Lung 

Natural 1 

198.8 191.7 -7.1 3.57 

Chuen Lung 

Natural 2 

97.9 87.4 -10.5 10.73 

Chuen Lung 

Plantation 1 

95.6 93.5 -2.1 2.20 

Chuen Lung 

Plantation 2 

157.5 154.4 -3.1 1.97 

Tai Po Kau 1 85.5 80.2 -5.3 6.20 

Tai Po Kau 2 119 71.7 -47.3 39.75 

Shan King 1 124.6 111.7 -12.9 10.35 

Shan King 2 114.2 97.7 -16.5 14.45 

Shan King 3 103.4 89.4 -14 13.54 

Table 3 shows the weight loss of the litter after putting in Berlese-Tullgren funnel and 

lamp illumination. The loss of weight in leaf litter is due to evaporation of water 

under long hours of heating by the lamp. Hence the % of water in the litter can be 

estimated. 

 

The greatest loss in weight was shown in Tai Po Kau 2 and Shan King 2, which are 

both right next to the water stream. These suggested that the litter in these 2 quadrats 

were quite damp before drying up. 
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The least loss is shown in Chuen Lung Natural and Plantation Region. This also 

indicated that the litter was drier, as they were found deep in the woodlands.  

 

It should be noted that the error should not be neglected as well. The weight loss is 

related to the relative humidity of the time when the leaves were drying up, the time 

length of drying up, and the density and air space between leaves in the funnel. 

 

4. Invertebrates Survey  

Table 4 Distribution of different taxa and the density of the invertebrates in different 

quadrats 

Site Percentage of Individual in 

different taxa 

Total no. 

of taxa 

found 

Total no. of 

invertebrates 

found 

Total no. of 

invertebrate per 

kg of wet litter 

(kg
-1

) 

Dominant 

Taxa (% of 

individual) 

Chuen 

Lung 

Natural 

1 

 

4 10 50.3 Diplura 

(40%) 

Chuen 

Lung 

Natural 

2 

 

2 3 40.9 Diptera 

(flies) 

(67%) 
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Chuen 

Lung 

Plantati

on 1 

 

3 8 83.9 Diptera 

(flies) 

(75%) 

Chuen 

Lung 

Plantati

on 2 

 

5 12 76.2 Diplura 

(67%) 

Tai Po 

Kau 1 

 

2 4 46.8 Diptera 

(flies) 

(75%) 

Tai Po 

Kau 2 

 

7 20 168 Annelida 

(segmented 

worm) 

(40%) 
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Shan 

King 1 

 

3 5 40.1 Diptera 

(flies) 

(60%) 

Shan 

King 2 

 

7 32 280.2 Collembola 

(springtail) 

(56%) 

Shan 

King 3 

 

2 3 29.0 Diptera 

(flies) 

(67%) 
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Microphotograph       

Taxa  Collembola(Springtail) 

 Diplura (red and white in 

colour)  Diptera (flies) 

Microphotograph       

Taxa  Araneae (Spider)  Diplura  Hymenoptera(Ant) 

Microphotograph 

 

 
  

  

Taxa   Isopoda(woodlose)  Acarina(mites)  Diplopoda (millipedes) 

Figure 2 Some microphotographs of different taxa 
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Graph 1: Number of  Quadrats in which Different Taxa 
of Invertebrates Were Found



12 

 

 

0

5

10

15

20

25

30

No
. o

f I
nd

iv
id

ua
ls

Taxa of Invertebrates

Graph 2: Total Number of Individuals in Different 
Taxa Collected in the 9 Quadrats

Table 4, Graph 1 and Graph 2 show the distribution and variety of leaf-litter 

invertebrates collected. 

 

Table 4 shows the distribution of different taxa and the density of the invertebrates in 

different quadrats. The total number of invertebrate varies with the weight of the leaf 

litter, so the total number is divided by the weight of the wet litter so as to make the 

number comparable.  

 

It is found that Shan King 2 and Tai Po Kau 2, which are both next to water stream, 

got the greatest variety (7 kinds and 8 kinds respectively) and greatest density of 

invertebrates (280.2kg
-1 

and 168kg
-1

 respectively). Chuen Lung Plantation area also 

got relatively high density of invertebrates as well.(83.9kg
-1

 and 76.2kg
-1

) On the 

other hand, the density of invertebrates is the lowest in Shan King 1 and 3.(40.1kg
-1

 

and 29.0kg
-1

 respectively) 

 

Graph 1 shows the number of quadrats that different taxa were found. It shows that 

flies, mites, and Diplura are the most common invertebrates in the leaf litter. 

 

Graph 2 shows the total number of individuals of different taxa collected in the 9 
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quadrats. The numbers of flies, springtails, and Diplura are the highest.  

 

While comparing Table 4, Graph 1 and Graph 2, it is found that Diptera were the 

most common invertebrates in different areas, and especially in drier regions without 

water stream; woodlouse were only present in Chuen Lung Plantation region; spiders 

and springtails were mostly present in Tai Po Kau 2 and Shan King 2, which are both 

next to water stream; segmented worms, unsegmented worms, millipedes, and 

grasshopper specifically occurred in Tai Po Kau 2, and beetle larvaes in Shan King 2. 

 

It should be noted that there might be errors in identifying the types. The 

classification was based on the structural similarities by a dichotomous key. 

 

5. Discussion 

1. Tai Po Kau 2 and Shan King 2 having the greatest 

variety and numbers of invertebrates 

Tai Po Kau 2 and Shan King 2 were found the greatest 

variety and numbers of invertebrates as recorded in Table 4. 

The most common characteristic between them is that they 

are both located right next to the water stream, and the leaf 

litter held higher percentage of water. The degrees of 

decomposition at two sites are rather great as compared to 

the others as well.  

 

A. Significance of water content surrounding the 

invertebrates’ environment 

From Table 1, both places are located right next to the 

water stream, and at the same time, from Table 3, both of 

them have the greatest weight loss after lamp illumination. 

This is due to the higher water content held by the litter. 

Also, the relative humidity of Tai Po Kau 2 is high as well, indicating water content of 

the environment has great influence on invertebrates’ lives. 

 

Most soil organisms spend their lives in an atmosphere 

saturated with water. Many soil animals absorb and lose 

water through their integuments, and depend entirely on 

saturated atmospheres for their lives. Their water-permeable 

skin could be used to detect the surrounding humidity. As the 

optimum humidity of the invertebrates is about 90%, they 

will look for a more humid place when they lose water from 

the skin. If loss of water is too serious, they might 

well die by becoming desiccated. (Friedrich, 1968; David and D.A. Crossley, 1996) 

Figure 3 Surrounding environment of Shan King 2 

Figure 4 Collecting leaf litter sample from Tai Po Kau 2 
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However, too much water in the soil can easily immobilize smaller animals due to 

surface tension or the entry into their bodies of excessive amounts of water by 

endosmosis; it also lowers the oxygen supply for animals in waterlogged soils. 

(Alison, 1980) 

 

As leaf litter has much more spaces between and so air is more available, the impact 

of excess water is less likely to affect the animals, while if the litter is really dry, the 

invertebrates cannot get the water they need and hence go into the deeper soil with 

more water content. Therefore, relatively high water content in leaf litter is rather 

beneficial to invertebrates. 

 

B. How light intensity surrounding the environment affects the invertebrates 

Other than the high water content in the leaves in both regions, the light intensity is 

very low in Shan King 2, which also contributes greatly to the great variety and 

numbers of invertebrates. 

 

Low light intensity contributes to slower evaporation of water in leaf litter as the 

temperature is relatively lower. The effect is similar to the above. 

 

In addition, the eyes of the invertebrates allow them to be orientated largely by visual 

stimuli in avoidance of light. Although the light receptors of the soil invertebrates are 

poorly developed, they are still light sensitive. When they are in contact with sunlight, 

they could quickly evade the light, and prevent the body from drying up or being 

exposed to some predators on the ground. (Alison, 1980; Friedrich, 1968) 

  

The feeding nature of invertebrates also proved the greater numbers and variety in 

leaf litter of lower light intensity. The invertebrates found would also feed on other 

food such as fungi, algae. Shading of trees or lower light intensity limits the algal 

growth, so leaf litter becomes the major food source 

for them. (David and Richard, 2004) As a result, the 

invertebrates feed more on leaf litter and so the 

numbers and variety found there are greater.  

 

C. How higher degree of decomposition of litter 

shows greater number and variety of invertebrates 

In Table 2, the leaf litter in these 2 regions was having 

more holes than the others, while in Tai Po Kau 2 the 

litter was even broken into very small pieces already. 

 

Fallen leaves are first eaten in holes by fenestration. Leaf epidermis is opened to 

minute plants (micro-flora) by larger springtails and bark lice. Then fenestration and 

Figure 5 leaf litter collected from Tai Po Kau 2 
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perforation carry out by smaller dipterous larvae. After that, there is further 

perforation and deskeletonization by woodlice, millipedes, earwigs, etc. (Friedrich, 

1968) So in this way, the leaves fallen are broken down and then decomposed step by 

step. As seen from above, fenestration, perforation and deskeletionization are 

performed by those invertebrates, so litter with greater degree of decomposition 

should be palatable enough to invertebrates and so they keep feeding on the litter in 

the past. These are signs ensuring the invertebrates’ presence.  

 

D. Specific invertebrates that appeared in regions near water streams 

(1) Collembola (springtails) 

Springtails appeared totally in 3 quadrats, all in the regions 

right next to water streams. The water-saturated environment is 

so necessary for primitive wingless springtails. If the 

surrounding is too warm or dry, they will die quickly. (Irene, 

1975; David and D.A. Crossley, 1996)  

  

Springtails found on the litter surface are larger, richly 

pigmented, with dense scales or hairs, compound eyes, and 

long, well-developed springing organs. (Elizabeth and Kefyn, 

2002) 

 

Springtails’ ventral tube on the underside of the abdomen is important in maintaining 

a salt and water balance. Another feature is the jumping organ, furcula, which can be 

folded under the abdomen, where it engages with a catch. Muscular action releasing 

the furcula can throw the springtail well out of the way of 

predators. (George, 2000) 

 

(2) Nematodes (unsegmented worms, roundworms)  

Roundworm is particularly found in Tai Po Kau 2. As it was 

near the water stream, wherever there is moisture or in soil 

with moisture film will they be found. (Alison, 1980) 

 

The ones that appear in soil have a critical role to play in 

recycling dead organic materials. They feed on bacteria and 

fungi, on small earthworms, and other roundworms. 

(Elizabeth and Kefyn, 2002) 

 

As springtails eat roundworms when those are abundant, this is associated with the 

unique presence of both of these invertebrates in the litter around water stream. 

 

 

Figure 6 Collembola  

Figure 7 Nematodes  
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(3) Millipedes(segmented worm) 

Millipede was found only in Tai Po Kau 2. It depends greatly 

on moisture, thus being found near the water stream litter with 

very high humidity.  

 

Millipedes lack a waxy layer on their epicuticle and are subject 

to rapid desiccation in environment with low relative humidity. 

They become abundant in calcium-rich, high rainfall areas in 

tropical and temperate zones. They avoid hot, dry conditions by hiding themselves 

under vegetation or debris. (David and D.A. Crossley, 1996) This is greatly related to 

the high water content and low light intensity there.  

 

Another special feature is how it protects itself. When it was being put into a bottle 

for examination during the field work, it rolled itself into a ball. It pretended to be 

dead and remained motionless for a period of time. This shows its body defence 

mechanism when having felt great stimuli.  

 

Millipedes’ significance in returning minerals into the ecosystem is indispensable, 

especially for calcium cycling. They are major consumers of fallen leaf litter and may 

process some 15-25% of calcium input into hardwood forest floor. Because of their 

calcareous exoskeleton and high population densities in certain areas, they can be an 

important sink for calcium. (David and D.A. Crossley, 1996)  

 

2. Shan King 1 and 3 having the least variety and numbers of invertebrates 

Shan King 1 and 3 was found the least variety and numbers of invertebrates as 

mentioned in Table 4. The most specific characteristic is that both regions are right 

next to the cars’ road and the hiking trail, which is partly related to 

the air and land pollution affecting the invertebrates and their 

habitat; while particularly for Shan King 3, the leaves found are 

greener, which shows the time after fallen and accumulation is 

rather shorter. 

 

A. Effect of air pollution on the invertebrates 

Cars passed by the road nearby give out exhaust gases containing 

high concentration of harmful pollutants, which accumulate in 

vegetation and soil. Reports showed that sulphur compound 

induced changes in populations of soil arthropods, such as the 

depressed abundance of several species of ground-dwelling beetles, 

the reduced number of grasshoppers, changes in the arthropod 

communities in agroecosystems, the reduced population of Collembola, Diplura with 

Figure 8 Millipedes  

Figure 9 Surrounding environment 

of Shan King 3 
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exposure to sulphur dioxide. (M.G. Paoletti and M. Bressan, 1996) 

 

There are other pollutants poisoning the invertebrates indirectly through the food 

chain, with accumulated lead in vegetation and soil as an example. Some statistics 

show that in the United States earthworms collected near main roads were found to 

contain toxic lead and other metals being fatal to young pigs. This indicates that the 

toxic substances entering the food chain will finally harm the invertebrates as well. 

(Alison, 1980) 

 

B. Effect of land pollution on the invertebrates 

Other than the cars’ road being significant, the hiking 

trail nearby might cause land pollution by human 

activity. Reports demonstrated that soil invertebrates 

react to pollution near roadsides; heavy metals, in 

particular lead and zinc, seem to be the dominant cause 

of toxicity. When human activity is near the site, more 

pollution will appear due to the rubbish produced. 

These rubbish would contain heavy metals, from 

electronic wastes, or other chemicals like organochlorine, fluoride, organophosphorus 

compound, such as pesticides(DDT), PVC plastics. They are poisonous to the soil 

invertebrates such as earthworms and so affect their population by human activities. 

(M.G. Paoletti and M. Bressan, 1996) 

 

C. How the time length after leaves fallen and litter accumulated are related to 

invertebrates’ population 

 

Leaves found in Shan King 3 were rather 

greener than those others, even though 

comparing with those similar types of leaves in 

other regions of Shan King. This might partly 

relate to how long the leaves were accumulated. 

 

Fungi and bacteria soften litter and increase the 

food value as protein-rich microbial tissues 

accumulate. Detritivore feeding may be delayed until litter has been 

‘conditioned’. Leaves that have fallen recently contain defensive 

chemicals  

to repel herbivores, and did not become palatable to detritivores. 

(David and Richard, 2004) This explained why the greener leaves, 

which seemed to be recently fallen, contained fewer numbers and 

variety of invertebrates. 

Figure 10 Surrounding environment of Shan King 3 

Figure 11 Leaf litter collected from Shan King 3 

Figure 12 Leaf litter collected from 

Shan King 1 



18 

 

3. Limitations of the investigation 

There are only 12 kinds of invertebrates found during the investigation, but obviously, 

there are still hundreds others. There are a few factors apart from the matter of 

distribution of invertebrates in Hong Kong and selected field. 

 

A. Restricted time and resources causing small sample sizes 

The time for investigation is short, and human resources are limited. So only 9 

quadrats of litter in 3 different places can be analyzed, and the total numbers of 

invertebrates found are quite small, which means not entirely statistically reliable. 

Therefore the results above were tried to make fair, for example, using density of 

invertebrates instead of total number of invertebrates, and, relate related factors to 

account for the results. 

 

B. Berlese-Tullgren method not showing entire number and variety of invertebrates 

The Berlese-Tullgren funnel was set up to force invertebrates to get out by setting up 

a humidity and temperature gradient, under strong light intensity. However, some 

litter invertebrates might not respond to these changes, so keep staying in the funnel. 

Also, using this funnel causes the living invertebrates to die after entering the 

preservative alcohol. This cannot allow observation of habits of living invertebrates. 

 

C. Different taxa eating different kinds of food 

From Table 2, all the litter samples collected are mostly fallen leaves, with a small 

portion of branches as well. Though the focus of this investigation is leaf litter, the 

invertebrates concerned might not always appear in the leaf litter, as they might go 

into the soil, or feed on other foods, such as decaying wood, fungi, algae, moss. 

 

Leaves that have been soften by water and bacteria are the most common “favourite 

food” of the invertebrates. Some common invertebrates found in this investigation, 

such as millipedes, mites, springtails, eat mostly the leaves. They first eat holes into 

the leaves and then skeletonize them down to the ribs, or else remove only the fleshy 

parts inside the leaf. (Friedrich, 1968) 

 

D. Time of activity of invertebrates 

From the information of field trips in Methods, it should be noted that all the leaf litter 

were collected during daytime. However, some leaf litter invertebrates in fact become 

active at night, due to several factors like light intensity, temperature, humidity, etc. 

 

Isopod (woodlouse) is one of the examples. The result of presence might change if the 

litter were collected at night. As they are susceptible to desiccation, there are a few 

adaptations while one including its nocturnal habit. They are rather active at night. 

(David and D.A. Crossley, 1996)  
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4. Improvements 

A. Other extraction methods 

Other extraction can be used to investigate the litter invertebrates as well, apart from 

the Berlese-Tullgren funnel. Macfadyen’s funnel, Baermann funnel, Nielson extractor, 

etc, are some alternative methods of extracting the invertebrates. (Alison, 1980) They 

might collect other invertebrates that are not collected by Berlese-Tullgren funnel.  

 

B. Adjusting the power of lamp used in Berlese-Tullgren Funnel 

60W lamp might not be the optimum power for the funnel to most effectively get 

invertebrates out. Higher power’s lamp can be tried, as faster drying rate, higher 

temperature and stronger light intensity would have different effects on the 

invertebrates staying inside the samples.  

 

6. Conclusion 

There is a great variety of invertebrates living in the leaf litter. Their population and 

variety are greatly affected by a number of factors, including basically the distribution 

of species at different regions, surrounding environment, physical conditions (relative 

humidity, light intensity), nature (colours and types) of leaves.  

 

Higher water content of leaves is the dominant factor of increasing numbers and 

varieties, as seen from Tai Po Kau 2 and Shan King 2, which are both located next to 

water streams. This is related to the significance of invertebrates staying in a 

water-saturated environment due to body structure such as water-permeable skin. 

 

Lower light intensity will also encourage these invertebrates’ living, as seen from 

Shan King 2. Apart from desiccation due to higher temperature, light intensity also 

easily disturbs their sense and promotes production of other foods instead of staying 

in leaf litter. 

 

Greater decomposition of litter is a sign showing invertebrates’ presence in the past. 

After long period of feeding by invertebrates, the leaf litter has lots of holes or broken 

into many small pieces. 

 

The invertebrates possess specialized features to adapt to these environmental 

conditions. Those include springtails, roundworms, millipedes, etc. 

 

In contrast, human activities may decrease their numbers and varieties. Air and land 

pollution are great factors limiting so, as seen from Shan King 1 and 3 staying right 

between cars’ road and hiking trail. Exhaust gases contain sulphur compounds and 

lead which cause harm to them by accumulation in the food chain. Rubbish containing 
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heavy metal and other chemicals like organochlorine poisons their lives. 

 

Leaves that have relatively freshly fallen are believed to have fewer numbers and 

varieties of invertebrates, as they contain defensive chemicals that repel those 

invertebrates. 

 

Limitations include restricted time and resources, the funnel not extracting all 

invertebrates, feeding habits of them, and time of activity of them. 

 

Helping break down large particles into smaller ones for decomposers, leaf litter 

invertebrates play an indispensable role in the woodland habitat. 
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Appendix 1 : Field Work Equipment 

 

Study of Woodland 

Item Name Quantity Borro

w 

Return 

1 Transect, 50 m, coiled in roller 1   

2 Measuring Tape (30 m) 1    

3 Light Meter 1   

4 Digital thermohygrometer 1   

5 Abney level 1   

6 Trowel(spade) 2   

7 Plastic bag 6   

8 Forceps, blunt 2 pairs   

9 Forceps, fine 2 pairs   

10 Vial, large 4   

11 Vial, medium 5   

12 Vial, small 5   

13 Magnifying glass 2   

14 Air net 1   

15 Compass 1   

16 Tray, white, sorting 2   

17 Pooter + spare bottle + alcohol paper 4 sets   

18 Gloves 2 pair   

19 Ruler, 1/2 m 2   

20 Ruler, 1 m 2   

21 Quadrat, folding (50 cm x 50 cm) 2   

22 Anemometer (wind meter) 1   

23 Polythene rubbish bag, black 6   

24 Cutter, plant 2   

25 Sign pen / marker for labelling 2   

26 Labels, small 1 sheet   

27 Environmental comparator + light probe 

(shared) 

1   

28 Temperature probe for environmental 

comparator 

1   

29 Woodland plants identification charts 1 set   

30 Spirit level 1   

31 Ring pole (2)  1 set   
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Appendix 2 : Key for classification of leaf litter invertebrates (Extract from the book 

“Adventures with Small Animals”) 

 


