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Abstract  

Our project aims to investigate the effect of organic compost on the rate of tree growth 

to achieve a greener and sustainable Singapore. We also aim to advocate on the 

fragmentation of our forest Nature Reserve through the usage of enhanced fertilizer in 

contribution to our nation’s green effort for environment sustainability. The experiment 

we conducted through use of organic pot ground on the Dracaena reflexa was held in 

the school backyard at optimum and constant conditions. Using 20 pots of plants, we 

divided them into 4 categories: the first category had no compost and served as the point 

of comparison. The 2
nd

 had 10% compost added, the 3
rd

 had 20% compost and the 4
th

 

had 30% compost. It was found that adding compost had apparent positive results on the 

health of the plant when compared to 1
st
 category of plants. In totality, the average 

percentage growth showed a positive correlation as more compost was added. However, 

it should be noted that after 20% compost was added, any point beyond that the rate of 

growth decreased. Thus, for further investigations, the scope of this project could be 

increased to encompass a large-scale study on organic compost on Singapore’s 

fragmented forest.  

Introduction & Literature Review 

Over the years, amount of waste Singapore has produced has considerably increased. In 

2008 alone Singapore has accumulated 2.63 million tonnes of incinerable sold waste, 

which could fill 890 football field to the height of an average person. (NEA, 2010). In 

reviewing a more sustainable method to manage waste, research has shown that large –

scale composting has been shown to be an important element in sustainable waste 

management worldwide. However, there is now evidence of the introduction of a wide 

range of novel methods which are likely to have a profound effect on the collection and 

processing of biodegradable waste, creating opportunities for the development of the 

composting sector. There is enormous potential for the development of alternative 

composting systems such as vermicomposting.  

Vermicomposting  

The term vermicomposting simply refers to composting organic matter with worms. 

Vermicompost, the end product, is a high-nutrient form of compost containing many 

elements such as nitrogen, phosphorous, potassium, magnesium, iron, aluminium etc. 

These nutrients are often more abundant and more readily available to plants in 

vermicompost than in other types of compost. As such the benefits to the soil include 

improving its structure and porosity. Therefore, compost is important as a source of 

humus and nutrients to increase the fertility of soil and growth of plant. 

Vermicomposting is produced by a biodegradation of organic matter through the 

interaction of earthworms and micro-organisms (R. Joshi & A. Pal Vig, 2010). In recent 

years, growing awareness of the ability of earthworms to decompose and stabilize a 

wide variety of wastes has changed the focus of the industry from producing 

earthworms to producing compost, as it can influence the property of soil. In a study 

conducted in 2008 (Giglou, Taleshmikail, Azarmi, 2008), it is found that the addition of 

vermicompost had significant positive impact on the soil’s chemical, physical 

properties. There is a presence of high levels of nutrient and low levels of contaminant 
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as it is able to protect plants from a seed-infecting pathogen (Cornell University) that 

makes vermicomposting an excellent product. Vermicomposting has shown that it can 

be a useful method of composting under field conditions and one that is suited to a wide 

variety of wastes. 

 

Creating your own vermicomposting bins 

 

Procedure 

 Firstly, make the top bin which will contain the bedding. Using a half-inch driller, drill 

holes into the upper sides and the bottom of the bin. Drill approximately 15 holes for 

proper aeration for the bedding and drainage.  

Materials Note 

Containers (at least 2 of the same 

size) 

 

Dimension:56cm x 39cm x 42 cm 

(used in the sample pictures) 

Drill - 

Shredded newspapers (enough to fill 

2/3 of container) 

- 

A bag of Peat moss / soil - 

A bag of red wriggler worms (fish bait) The amount of worms added depends 

on the size of the bins used and the 

amount of feed you give the worms. 

The more food you put in, the more 

worms. Therefore, over feeding the 

worms is discouraged. In the sample, 

30 worms were used. 

Food wastes (Coffee grains, 

vegetable, fruits.) 

 

- 
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Picture 1: Drilling of holes 

Now drill the bin with the holes on the second bin. This will be the bottom bin. 

The bottom bin will be used to catch leachate drainage, materials falling out from the 

top bin and escaping worms. This is the first set. When the first set has been set up, 

prepare a third bin with fresh bedding, which will be added to the top. This is done so as 

to allow the worms to migrate up to the fresh material, leaving behind the 

vermicompost. 

 

Preparing the bedding 

Bedding is necessary for the worms to burrow and bury food scraps in.  

 

Step 1: Tear the newspapers into 1 inch strips.  

 

Step 2: Fill the container with shredded newspapers until it is 2/3 full. 
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 Picture 2: Shredded newspaper 

 

 Step 3: Add in the Peat moss and mix it slowly with the newspapers (ensure it has been 

evenly mixed) 

 

Step 4: Add in distilled water to moisten the moss and newspaper (ensure that the 

bedding is not too wet, just slightly damp, like wet soil after a slight drizzle)  

 

Step 5: Place the worms on top of the moistened bedding, spread them out evenly. 
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 Picture 3: Worms in the bedding 

 

Feeding 

 

Do feed: 

 Fruit and vegetable waste. Ensure that it’s been washed and chop into small 

pieces for faster decomposition to occur. 

 Coffee grounds( include the filter bag) 

 Tea bag( staple is removed) 

 Egg shell(dry them first and crush them into pieces) 

 

Avoid: 

 Citrus fruits (high acidity), 

  Onion, garlic, meat, fish dairy products (unsuitable and increases the likelihood 

of fruit fly infestations.) 
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Picture 4: Food scraps are added 

 

Bury the food scraps in the bedding and ensure that the food is covered.  

Ensure that you feed the worms just enough. If food that is buried a week ago is still 

untouched, it might mean you are over feeding it.  

 

Harvesting 

The compost is usually generated between two to three months. But it is possible to wait 

until the fourth or sixth month for a completed set of compost. 

To harvest, dump the worm bin onto a clean surface. Sort the bedding and the compost, 

using a torch light to help see the worms better. Toss the bedding back into the worm 

bin for the second round. Take note that there will be some worms remaining. Then, 

make small mounds of the compost on the surface. Shine a light on the compost and the 

worms will move downwards. After a few minutes, you can remove the upper layer of 

vermicompost into an empty bucket. Continue to do this until all you have left is a pile 

of worms (NYC Department of Sanitation Bureau of Waste Prevention, Reuse and 

Recycling, 2006). 

 

Using Compost 

For seed planting, simply mix a small amount of the compost into the planting hole. 

http://www.google.com.sg/imgres?q=earthworms+in+blue+bins+vermicompost&start=931&hl=en&rlz=1W1ACAW_enSG455&biw=1600&bih=662&tbm=isch&tbnid=p3Gmy21cU3U-kM:&imgrefurl=http://talkto.thefrog.org/index.php?action=vthread&forum=15&topic=26368&docid=8Gb_grR6Ml-IwM&itg=1&imgurl=http://i56.tinypic.com/103gye8.jpg&w=320&h=240&ei=4duMUKehFIjrrQfSmIDACw&zoom=1&iact=hc&vpx=656&vpy=157&dur=1313&hovh=192&hovw=256&tx=159&ty=155&sig=116165017280370630669&page=31&tbnh=134&tbnw=160&ndsp=31&ved=1t:429,r:57,s:900,i:175
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For potted plant, simply top dress with vermicompost twice a year and scratch the 

surface to mix (K.D Arthur, 2009). 

 

  Materials & Methodology  

 

Hypothesis of the experiment: To find out whether fertilizer has an impact on tree 

growth, particularly vermicompost.  

 

Step 1: Selecting the plants 

Choice of plants based on many factors of consideration:  

We narrowed our selection to seedling plants as it was easy to manoeuvre and 

handle. An outdoor plant was our choice due to the location of the experiment 

(outside the science lab) and also due to the fact that the height changes would 

be more evident and readily seen with exposure to sunlight. 

 

Appearance:  

i. As similar as possible in terms of its size and the colour of the leaves to 

standardise them when buying so that there is minimal room for bias. 

 

ii. When looking for changes in appearance with that of the control, we compared 

the characteristics of plant growth such as: 

 Weight of plant (inclusive of pot weight) 

 Colour of leaves 

 Height of plant  

 

So after days of research and visits to plants nurseries, we came upon a consensus as a 

group to select Dracaena reflexa as our choice of plant (also known as Song of India). It 

Materials: 

20 potted plants (Dracaena reflexa) 

Weighing balance 

Measuring bearer (watering plants) 

2 x 250cm beaker (measuring compost added) 

Measuring tape 
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is a popular ornamental plant that can be enjoyed as a specimen plant which was critical 

to our study. It performs well as a houseplant, tolerating infrequent watering. It also has 

average water needs.  

 

Picture 5: Dracaena reflexa 

 

Step 2: Label the plants from A to T. 

  

Picture 6: Tape the alphabets on each pot to easily distinguish the plants 
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Step 3: Measure the height of each plant and record the height on paper and mark it 

with a masking tape against the wall. 

 

Picture 7: Marking the height of the tape 

 

 

  

Picture 8: Measuring the height of all plants from the bottom up to the tip   
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Picture 9: Putting the tape on the wall 

 

Step 4: Weigh the mass of the potted plants via a digital weighing scale before adding 

the compost on the weighing machine. Record it down on a piece of paper. 

 

Step 5: Calculate the amount of compost to be added to the beaker in proportion to 

the pot. (Table 1) 

Experiment  Percentage to pot ratio of 

compost to be added 

Initial mass of 

plant/kg 

Mass of 

compost 

added/kg 

A  0% 0.8 - 

B 0% 0.6 - 

C  0% 0.8 - 

D  0% 0.8 - 

E 0% 0.8 - 

F  10% 0.5 0.05 

G  10% 1.1 0.11 

H  10% 0.9 0.09 

I  10% 0.8 0.08 

J  10% 0.6 0.06 

 K 20% 1.2 0.24 

L  20% 0.7 0.14 



Page 13 of 26 
 

Table 1: Amount of compost added 

 

Step 6: Weigh the amount of compost to be added into each pot and proceed to add 

the compost to each individual pot. 

Picture 10: Weighing the compost that will be added 

 

Step 7: Closely monitor the set-up by measuring the weight of the plants and height at 

the end of each week for 4 weeks  

 

Step 8: Record the findings down in detail  

 

 

 

 

M  20% 0.7 0.14 

N  20% 0.5 0.10 

O  20% 0.8 0.16 

P  30% 0.8 0.24 

Q 30% 0.6 0.18 

R  30% 0.6 0.18 

S 30% 0.7 0.21 

T  30% 0.3 0.09 
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Conditions for accuracy of experiment set-up 

 

A. Identical conditions for watering the plants 

  

Picture 11: watering of plants with beaker 

 

We added the same amount of water to the plants by measuring the amounts of 

water required for each plant based on the volumes of pots A to T. We then 

proceeded to water the plants using the same measuring beaker once a week for the 

next 4 weeks. 

 

B. Identical conditions in terms of the plants’ exposure to sunlight 

 

      Picture 12a:  At 8am                                         Picture 12b: At 12pm 
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Picture 12 a-d: Sunlight exposure of plants at various timings 

           

                 Picture 12c: 2pm                                             Picture 12d: 5pm 

 

 

It clearly shows the plants’ exposure to sunlight being constant throughout the different 

time periods in the day. This thus rules out any bias or inaccuracy in terms of the 

sunlight exposure that plants A to T received throughout the course of our site 

experiment.  

 

 

Compost 

It should be noted that for our experiment, we did not use the vermicompost due to 

school regulations. As such we used a brand of ready-made organic compost (Naturado 

Special Potground) for our experiment. The contents of the compost are as follows: 

 Dry matter 

 Organic matter 

 Fertilizer NPK 14-16-18 with trace elements 
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         Picture 13: Compost use for experiment 

                    

The extra coarse and airy structure of the compost provided better opportunity for the 

roots to form and also facilitated optimum growth and bloom development. 
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Results & Discussions 

Figure 1.1: Patterns of changes in height of plants A to T (4 weeks) 

Figure 1.1 depicts the height of the entire specimen over a span of a month dating from 

21 October to 22 November. The readings were taken once a week to track the pace of 

the plants’ growth for further analysis. The slow rate of growth was probably attributed 

to the use of dry matter in the compost whereby the nutrients were slowly released into 

the soil. Thus, this ensured that the plants grew healthily in the long term. As opposed to 

a fast release where it was probable that it could have possibly resulted in excess 

nutrient seepage despite a faster growth, ultimately making the plant weaker and 

susceptible to diseases in the long run (Granedt, Kiellenberg, 1997). 
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       Fig 1.2:  Comparative changes in the initial and final height of the plants A to T 

From the results in Figure 1.2, we calculated the sum of the percentage increase in each 

category to get the average. We initially hypothesized that the compost had a positive 

effect on the rate of plant growth. 

(0%)
A

B C D E
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G H I J

(20%
)K
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(30%

)P
Q R S T

Initial 0.51 0.46 0.51 0.45 0.55 0.44 0.43 0.41 0.5 0.42 0.44 0.42 0.36 0.37 0.39 0.36 0.36 0.35 0.37 0.34

Final 0.52 0.49 0.52 0.48 0.53 0.46 0.45 0.44 0.52 0.43 0.45 0.43 0.39 0.41 0.41 0.38 0.38 0.37 0.38 0.35
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Fig 1.3: The changes in percentage compost added to plants A to T 

From the results in Fig 1.3, it can be concluded that there is indeed a positive correlation 

between the amount of compost added and the rate of plant growth. There is an increase 

in the average percentage growth as more compost is added. At the point of comparison, 

the percentage increase for category 1 is 3.46%. Following a 10% and 20% addition of 

compost, the average percentage growth rose. However, at the 30% addition, the 

average percentage growth started to decrease. This highlights that the maximum 

capacity of nutrient absorption of compost is at 20%. Therefore this means that the 

optimum amount of compost to be added for the plant to grow effectively is at 20% 

with regards to the mass of the plant. 
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Other notable observations 

In addition to the composts’ positive effect in relation to the rate of a plant’s growth, we 

noticed that there was an apparent change in the appearance of the plants with compost 

added and the non-compost added (regular) as seen in pictures 14 & 15. For the plants 

with 20% compost (picture 14), they looked healthier as opposed to the regular plants 

(picture 15). The leaves of these regular plants seemed wilted and it had various yellow 

colouration on them. While the plants with compost were mostly free of the yellow 

colouration and the leaves were more upright. 

 

 

 Picture 14: Plants with 20% compost added (circled in red) 
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 Picture 15: No compost added (Plants A to E)       

 

Nitrogen, Potassium and Phosphorous 

The yellowing of the leaves is an indication of nitrogen deficiency while the lack of lush 

green foliage as seen by its dull green leaves and generally unhealthy appearance is an 

indication of phosphorus and potassium deficiency. As it is, NPK are important 

elements in plant development and the lack of it will result in unhealthy plant generally 

(Vitosh, 1996). 

Dry matter helped to facilitate the carbon component in the compost which gave the 

compost its airy structure thus maintaining compost porosity and allowing soil to absorb 

moisture. 

Organic matter also aided in soil structure. It improved the quality of the soil as it 

provides nutrients to the microorganism living in the soil which in turn helps to break 

down the nutrients for better absorption for the plant (Krull, Skemstad, Baldock, 2009). 
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Artificial fertilizer  

It is the mainstream for many farmers and agriculturalist due to its fast growth effect. 

However, its excessive usage is harmful for plants as not only will there be a greater 

likelihood of pest problems but it also increases the possibility of harm inflicted to the 

environment (Tabur, Oney, 2009). 

 

Limitations and Recommendations 

Our project substituted vermicompost with organic compost due to our school rules and 

regulations. An assumption made is that the results we collected and the analysis can be 

applied on a larger-scale investigation. As such, we recommend further investigation to 

be done on a larger scale involving organic products due to the fact that the results we 

found were favourable. 

 

Conclusion 

In summary, our results indicate that organic compost does have a positive impact on 

overall plant health and rate of growth. The role of composting also promotes greenery 

without requiring expensive and harsh fertilizers. Increasing the availability of high-

organic dirt such as topsoil and composts also means less expensive potting soil. This 

would thus add up to making it much cheaper and easier to maintain and grow plants 

and trees which are the basic elements of our forests. As such, our findings could be 

useful to optimize Singapore’s fragmented forests and to plan a sustainable Singapore. 
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http://www.google.com.sg/imgres?q=vermicomposting+blue+bins&start=222&hl=en&

sa=X&tbo=d&rlz=1W1ACAW_enSG455&biw=1600&bih=669&tbm=isch&tbnid=ZEe

bC3wZXn7cKM:&imgrefurl=http://unclejimswormfarm.com/index.php/Blogs.html&do

cid=ooBxVX4czL1gdM&imgurl=http://unclejimswormfarm.com/images/stories/Red%

252520Worms%252520For%252520Composting1.jpg&w=300&h=225&ei=ogG7UJi_

N4jRrQfww4CgCg&zoom=1&iact=hc&vpx=425&vpy=184&dur=417&hovh=180&ho

vw=240&tx=167&ty=139&sig=102310258874129071637&page=7&tbnh=138&tbnw=

186&ndsp=46&ved=1t:429,r:24,s:200,i:76 

http://www.google.com.sg/imgres?q=vermicomposting+blue+bins&start=621&hl=en&

sa=X&tbo=d&rlz=1W1ACAW_enSG455&biw=1600&bih=669&tbm=isch&tbnid=TO

813Q1ciKr9xM:&imgrefurl=http://canmorelocavore.wordpress.com/2010/06/25/vermic

omposting-anyone-want-free-

compost/&docid=tYqA33mHQhoPyM&itg=1&imgurl=http://canmorelocavore.files.wo

rdpress.com/2010/06/before.jpg&w=1549&h=1037&ei=3gG7ULazL4-

srAe2ioHoBw&zoom=1&iact=hc&vpx=545&vpy=251&dur=418&hovh=184&hovw=2

74&tx=121&ty=120&sig=102310258874129071637&page=17&tbnh=123&tbnw=174

&ndsp=46&ved=1t:429,r:33,s:600,i:103 
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