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1. Abstract 

The following project aims to investigate the optimum and unfavorable conditions of 

duckweeds, as well as interesting facts about them. It is found that duckweeds plants 

grow best in high concentration of nitrogen and appropriate concentration of carbon 

dioxide under red and blue light in high light intensity. On the other hand, duckweeds 

grow poorly in solutions containing high concentration of copper ions. Besides, we 

found that duckweeds have a high percentage of water, which leads to its high 

doubling rate. 

 

2. Interpretation of the title  

The Dwarves on the Shoulders of a Giant – Duckweeds growing on Tai Mo Shan 

The family of duckweeds is the smallest flowering plants while Tai Mo Shan has the 

highest peak in Hong Kong. As a result, the duckweeds we found at the watercress 

field at the foot of Tai Mo Shan, and the mountain itself creates an interesting 

contrast – just like some little dwarves standing on the shoulders of a giant. 



3. Introduction 

It all started in the kitchen.  

 

When one of our teammates was helping her mother washing watercress for dinner, 

she found some tiny ‘leaves’ floating on the water surface. It was thin and in light 

green colour. It did not look like fragments from the vegetable. Where did they come 

from? This unexpected discovery raised her curiosity. 

 

To her surprise, she found that almost everyone who had washed watercress had seen 

those tiny ‘leaves’ with the vegetable, including our teammates and some teachers. 

This coincidence further raised our interest in the plant, which we later found, called 

duckweeds. 

 

It could be annoying to get rid of duckweeds when washing watercress. However, 

after preliminary research on duckweeds, we found that they were actually quite 

useful in many aspects. 

 

Firstly, as duckweed plants grow, they absorb nutrients, like nitrogen and phosphate, 

from the water. In addition, it is relatively easy to remove floating duckweed plants. 

Therefore, duckweeds are ideal for nutrient removal. 

 

Secondly, duckweed plants grow rapidly to create a cover of fronds which shades the 

water below. This can reduce the growth of algae, which reduces the content of 

dissolved oxygen in water when it dies and decays. This property of duckweeds plants 

is beneficial to fish. 

 

As stated above, we found that duckweeds have advantages and disadvantages in 

different situations. Therefore, in order to limit or encourage the growth of duckweeds 

plants, depending on the circumstances; and to expand our knowledge of this 

commonly unnoticed plant, we decided to investigate the followings: 

 

(i) unfavorable conditions for the growth of duckweeds; 

(ii) optimum condition for the growth of duckweeds; and 

(iii) Interesting facts about duckweeds. 

 

 

 

 



4. Information about duckweeds 

Taxonomy of duckweed
1
 

Kingdom: Plantae (plant)          Subkingdom: Tracheobiota           

Superdivision: Spermatophyta      Division: Magnoliophyta          

Class: Lilopside                 Subclass: Arecidae               

Order: Arales                   Family: Lemnoideae (Duckweed)   Lemna 

 

Lemna are the most common and fastest growing duckweeds. They are small in size 

(less than 5 mm long). They have only a single root of 2-6 mm. They grow by asexual 

reproduction where daughter plants bud off from the parent plant.
 2

 They have a 

cluster of fronds which are elliptic in shape.
3
  

 

Structure of duckweed’s root and leaf 

 

 

 

Epidermis 

Cortex 

Xylem and phloem 

 

Fig. 1 Structure of Lemna minor’s root under microscope 

The structure of the root of Lemna minor is similar to that of other plants. It contains 

epidermis, cortex, xylem and phloem. The roots are green in colour!  There are 

chloroplasts in the cells surrounding the xylem and phloem. The roots can carry out 

photosynthesis! This is rare in plants’ roots.  

 

Palisade mesophyll 

Upper epidermisl 

 

Spongy mesophyll  

Lower epidermis 

Air space  

 

 

 

Fig. 2 T.S. of leaf Lemna minor  

 

 



In the micrograph of Lemna minor leaf, it is seen that it contains the basic structures 

of leaves. Besides, Lemna minor floats due to the conspicuous small air spaces which 

assist floatation.
4 

Also, there are many chloroplasts so it grows very fast, which 

results in high reproductive and growth rate. 

 

Habitat of duckweed 

Duckweeds are found all over the world except in the coldest area, like Antarctica. 

The distribution of duckweed is wide but each type of duckweeds has its own special 

habitat. Lemna grows mainly in North America and Southeast Asia. 
5
 They mainly 

live in still or slow flowing fresh water. The most possible place to find them is in 

pond or wetlands.
6
 

 

Minerals 

Duckweeds are mostly found in water with decaying organic material which provides 

them with continuous supply of nutrients for growth.
7 

 Therefore; wastewater which 

is rich in organic material is good for cultivating duckweeds. As the growth of 

duckweeds requires large amount of nitrogen and phosphorus and duckweeds are 

high-protein plants with 35-45% of protein content, high nitrogen levels of 60mg/L in 

water is required to maintain a protein content in range of 45% by weight. 1mg/L of 

phosphorus is also needed.
8 

 

pH value 

Duckweeds can survive in a relatively wide range of pH value.
8
 It can survive in pH 

5-9 and work best in pH 6.5-7.5. 

 

 

 

 

 

 

 

 

 

 

 

 

 



5. Methods of Investigation 

5.1 Field Trip 

Finding out more about habitat of duckweeds, we have been to Chuen Lung for field 

investigation. Duckweeds are collected for the use of experiment. 

 

5.1.1 Details of Investigation 

As we notice that duckweeds always grow with 

watercress, we went to a watercress field twice. 

 

1
st
 trip 

Date: 21-02-2011                     fig.3 the arrows shows the watercress field 

Time: 11:00-13:00                     

Location: Watercress field, Chuen Lung Village, Route Twisk, Tsuen Wan, New 

Territories, Hong Kong 

Purpose: Collect duckweed samples for experiments and observe the habitats of 

duckweeds 

  

2
nd

 trip 

Date: 21-03-2011  

Time: 15:30-18:30 

Location: Water cress field, Chuen Lung Village, Route Twisk, Tsuen Wan, New 

Territories, Hong Kong 

Purpose: Find out the physical environment in the habitat of duckweed( the water 

cress field), such as water temperature, water current speed, water depth, light 

intensity and the nutrient conent of the water. 

 

5.1.2 Field Work 

To achieve the goal, we separate physical factors and chemical factors. For physical 

factors, we take readings of light intensity, temperature, average current speed and 

average water depth. For chemical factors, we test concentration of nitrate and 

ammonium. 

Physical Factors 

                                                                              

 

 

 

 

Fig. 4 Spot A                                 Fig. 5 Spot B(with watercress) 



 

Chemical Factors 

A litre of water is collected from the cress field by plastic bottle for chemical analysis 

(nitrate and ammonium concentration). Nitrate test solution, ammonia & ammonium 

test solution and 6-way test strip kit were used. 

 

 

 

 

 

 

 

 

                                         Fig 6.  The 6-way test strip kit 

5.1.3 Interview 

To understand more about the optimal conditions of duckweeds and the effects of 

them on water cress, we interviewed a woman who had worked in the field for years. 

Dialogues 

S: Students   O: The owner of the watercress field 

S: Good afternoon. We are Form 4 students from Po Leung Kuk Centenary Li Shiu 

Chung Memorial College. May I ask you a few questions about duckweeds? 

O: Sure. 

S: Where have you seen duckweeds? 

O: The place with smells of water cress will grow duckweeds. 

S: Do you notice which months do duckweeds grow the best? 

O: Mostly, duckweeds grow the best during December to now (March). 

S: How many kinds of duckweeds have you seen? 

Spot A: 1
st
 2

nd
  3

rd
  4

th
  5

th
  Average 

Water temp. (°C) 21 21 21 21 22 21.2 

Water flow rate. (cm/s) 2 5 2 2.5 3 2.9 

Water depth (cm) 15.5 14.5 11.0 13.0 31.0 17 

Light intensity (Lux)(x100) 95 340 335 210 260 248 

Spot B: 1
st
 2

nd
  3

rd
  4

th
  5

th
  Average 

Water temp. (°C) 22 22 21 21 21 21.4 

Water flow rate (cm/s) 4 8 11 11 1.5 5.1 

Water depth (cm) 8 7.5 13 13 12 107 

Light intensity (Lux)(x100) 440 340 85 85 65 203 

Tests 

Nitrate(NO3
-
) (ppm) 0 

Ammonia(NH3/NH4
+
) (ppm) 0.25 

Hardness (ppm) 0-80 

Alkalinity (ppm) 0-80 

Nitrite(NO2
-
) (ppm)

 
0 

pH  7.0 



O: There are two kinds, one is smaller and the other is larger. 

S: The one grows here is mostly the smaller one? 

O: Yes, the larger one seldom grows here. 

S: Have you seen duckweeds flower? 

O: No, I haven’t seen duckweeds flower.  This kind probably will not flower. 

S: Do you think duckweeds have any effect on watercress? 

O: There are only a few effects. For example, people may consider cleaning water 

cress troublesome. 

S: There isn’t any influence on water cress? 

W: There are some influences as duckweeds absorb nutrients from watercress. 

S: Thanks for your help. 

 

 

 

 

 

 

Fig7. Photo with the owner of the watercress  

field 

 

5.1.4. Discussion                      

According to the information, we know that duckweeds grow the best during 

December to March of which the temperature is about 20°C to 24°C.  Duckweeds 

grow in slow-flow-rate water under a high light intensity. They also grow in neutral 

and nitrogen-containing water where the nitrate provides most of the nutrients to them.  

Duckweeds seldom flower. They have a bad influence on watercress because they 

absorb nutrients from water cress and it is troublesome to get rid of them from 

watercress. Yet, it is interesting that the places having the smell of watercress grow 

duckweeds. 

 

 

 

 

5.2 Experiments 

To find out more about the growing conditions and facts concerning duckweeds, we 

design four experiments to be carried out at school by using the duckweeds collected 

previously. 

 



5.2.1 Experiment 1 

Objective 

To find out the effect of different colour of light on the growth of duckweeds. 

Apparatus and materials 

8 Petri dishes  

1 Aquarium lighting 

 

 

 

Duckweeds 

Red cellophane 

Blue cellophane 

Green cellophane  

Wax paper 

 

Procedures 

1. Take water from a fishpond at school as nutrient solution for duckweeds. 

2. Set up the aquarium lighting. 

3. Put 3 duckweed plants in each of the petri dish. 

4. Label the dishes according to the following table. 

 

Labels Description Duckweeds Remarks 

Red I In red light  3 plants, 6 fronds Identical condition 

Red II In red light 3 plants, 6 fronds 

Blue I In blue light 3 plants, 9 fronds Identical condition 

Blue II In blue light 3 plants, 6 fronds 

Green I In green light 3 plants, 6 fronds Identical condition 

Green II In green light 3 plants, 6 fronds 

White I In white light 3 plants, 6 fronds Identical condition 

White II In white light 3 plants, 6 fronds 

 

5. Put the petri dishes under cellophanes of different colour or white wax paper 

according to the descriptions in the table above. The light intensity is adjusted to 

the same by placing the correct layer numbers of cellophane or wax paper above 

the petri dishes. This is checked by the digital light meter. 

6. Observe the growth of duckweeds and record the number of fronds in each petri 

dish for 12 days. 

 

 

 

 

 



Calculation and Results 

Calculation 

Doubling time refers to the number of days needed for the fronds of duckweeds to  

increase its number to a double.  The growth rate is inversely proportional to the  

doubling time. It can be calculated by the following equation:  

9
 

In the above equation, t2 and t1 represents the final day and initial day for record 

taking respectively while q2 and q1 represents the final number of fronds and the initial 

number of fronds respectively. Td means the doubling time at the same time.  

 

Results 

 

From the graph, the shortest doubling time is the duckweeds under red light,which is 

around 6.3 days.The second ones are the duckweeds under blue and white light 

respectively. Their doubling time are 6.9 days,slightly slower than the duckweeds 

under red light.The longest doubling time is nearly 8 days which belongs to the 

duckweeds under green light. 

 

Discussion 

The fast growth rate of duckweeds under red and blue light is because of 

photosynthetic rate which can be explained by the action spectrum in the following. 



10
. 

In the above, it is an action spectrum of photosynthesis. From the graph, 

photosynthetic rate have two peaks in blue light and red light respectively. There is a 

peak at the 450nm wavelength (blue light) and a peak at 650nm wavelength (red 

light).These shows that photosynthesis rate is fastest under blue or red light. On the 

other hand, the graph shows minima of photosynthetic rate at around 500nm 

wavelength (green). This explains that the photosynthetic rate is at the slowest under 

green light. 

 

During photosynthesis, light energy is used to make sugar (glucose) for nutrition of 

duckweeds. Therefore, the faster the photosynthetic rate, the more nutrients (glucose) 

are provided for duckweeds to grow, resulting in the faster growth in the red light and 

blue light of duckweeds.  

 

In the contrast, the graph shows the photosynthetic rate of duckweeds is the lowest 

under green light, end up with the least amount of glucose produced. Insufficient 

amount of glucose causes the duckweeds lack of nutrients, raw materials and energy 

for growth. That’s why the rate of growth is such low when the duckweeds are lit by 

green light. 

 

On the other hand, duckweeds under white light have a doubling rate which is almost 

as fast as that under blue light. Although white light shares the same light intensity 

with the other colour of light, it is composed of various colour of light. The light 

intensity is divided among different colours of light, making the light intensity of each 

colour of light smaller. Duckweeds get fewer amount of different colour light per unit 

area, Due to the lower light intensity in red and green light component, the 

photosynthetic rate reduces. The growth of duckweeds is retarded due to lower 

photosynthetic rate, causing duckweeds to grow slower.  



5.2.2 Experiment 2 

Objective 

To find out the effect of 

(I) light intensity;  

(II) carbon dioxide concentration; and 

(III) the presence of pollutant (Copper(II) ion)  

on the growth rate of duckweed. 

 

Apparatus and materials 

8 plastic bottle 

2 sets aquarium tube lamps 

Duckweed plants 

Hydrocultural formula (Plantmate liquid 

fertilizer solution) 

Dil Copper sulphate solution (0.4%) 

 

Culture solutions 

Culture 

solution 

Dilute the hydrocultural formula with deionized water to obtain a 

2.5% cultural solution 

Control 

solution 

Deionized water 

 

Procedures 

1. Put 50cm
3 

of culture solution into each plastic bottle except bottle 3. Put 50 cm
3
 of 

deionized water into bottle 3.(control set up).  

2. Put 1 drop of dil copper sulphate solution into bottle 4 (pollutant) 

3. Breathe out exhaled air 10 times into the air space of bottle 2, 6 and 8 (to enrich its 

CO2 concentration) and cover them with the lids immediately. 

4. Cover all the other bottles with their lids also. 

5. Light intensity is varied by placing bottle 1, 2, 3 and 4 under two aquarium tube 

lamps(High light intensity), bottle 5 and 6 under one aquarium tube lamp 

( Medium light intensity) and bottle 7 and 8 under no aquarium tube lamp (Low 

light intensity). The light intensity are measured and recorded by a digital light 

meter. 

(Refer to the following table.) 

Light intensity (Lux) Bottle Solution Remark 

High Light Intensity 

(4500) 

1 Culture solution Fresh air (low CO2) 

2 Culture solution Exhaled air (high CO2) 

3 Deionised water Control (low CO2) 

4 Culture solution Pollutant (Copper (II) ion) 



Medium Light Intensity 

(2450) 

5 Culture solution Fresh air (low CO2) 

6 Culture solution Exhaled air (high CO2) 

Low Light Intensity 

(250) 

7 Culture solution Fresh air (low CO2) 

8 Culture solution Exhaled air (high CO2) 

6. Observe the growth of duckweeds and record the number of plants and the total 

number of fronds in each plastic bottle daily. To enrich the carbon dioxide 

concentration more exhaled air(10 breathes) is breathed into the air space of bottle 

2, 6 and 8 and cover the lips immediately during the daily observation and 

measurement 

 

Results 

Obvious results are obtained under the following conditions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

According to the graph above, the doubling time of duckweed plants is found shortest 

in high light intensity (i.e. grow fastest). In photosynthesis, light is a necessary 

component. At higher light intensity, the duckweed plants traps more light to carry out 

photosynthesis at a faster. Therefore, it can be concluded that the higher the light 

intensity, the faster the growth of duckweed. 
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From the graphs above, under medium light intensity the doubling time of duckweed 

plants is lower in exhaled air (i.e. grow fastest) . Since exhaled air has a higher 

concentration of carbon dioxide and carbon dioxide is a necessary component in 

photosynthesis, the rate of photosynthesis increases in high concentration of carbon 

dioxide. Therefore, duckweeds grow better in higher concentration of carbon dioxide. 

Nevertheless, it should be noted that if the concentration of carbon dioxide is too high, 

it may cause harm to the plant.
11

 

 

The duckweed plants in bottle 4 (with Cu
2
+) turns white and breaks down to 

individual fronds after one day and show no more growth afterwards. They are killed 

by the Copper ion.
12 

 

Experiment 3 

Objective 

To find out the relationship between different concentration of cultural solutions and 

the growth rate of duckweeds. 

 

Apparatus and materials 

5 plastic bottle 

1 Electronic Digital Caliper 

Duckweeds 

Hydrocultural formula (liquid fertilizer) 

 

Procedures 

1. Prepare different concentration of cultural solutions by mixing hydrocultural 

formula with deionized water. 

2. Take 50 cm
3
 of each solution and fill the plastic bottles according to the labels. 

4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

4.9

fresh air exhaled air

doubling time
(days)

Different concentraion of carbon dioxide

The doubling time of duckweeds in different concentration of 
carbon dioxide (medium light intensity) in terms of number of 

plants



Label Solution Remarks 

Solution 1 2.5 % cultural solution Mix 2.5cm
3
 hydrocultural formula 

with 97.5cm
3 

deionized water. 

Solution 2 5% cultural solution Mix 5cm
3
 hydrocultural formula 

with 95cm
3 

deionized water. 

Solution 3 10% cultural solution Mix 10cm
3
 hydrocultural formula 

with 90cm
3 

deionized water. 

Solution 4 Water taken from aquarium Take water from the aquarium. 

Solution 5 Deionized water / 

3. Put 5 duckweeds in each plastic bottle. 

4. Observe the growth of duckweeds and record the number of plants and fronds in 

each plastic bottle for a month. 

 

 

 

 

 

 

 

 

 

Fig. 7 The whole setup after the 

experiment 

 

 

Results 

 



Discussion 

Solution 1 (2.5 % cultural solution) & Solution 2 (5% cultural solution) 

From the graph above, the doubling time of duckweed plants in solution 1 and 

solution 2 are roughly the same. The doubling time is about 8 days. They rank second 

and third among the five solutions. This suggests that the growing conditions in the 

two solutions are approximately the same since the difference between them is 

indistinctive.  

 

Solution 3 (10% cultural solution) 

Among all five solutions, duckweeds grow best in solution 3. The doubling time is 

about 7 days, which is the shortest of the five. This suggests that solution 3 provides 

the most sufficient nutrient for the ideal growth of duckweeds. 

 

Solution 4 (Water taken from aquarium) 

From the graph, the doubling time of duckweeds in solution 4 is about 24 days. It 

ranks fifth among the five solutions. Water from the aquarium may contain a small 

amount of inhibitors and unfavorable factors, which can affect the growth of 

duckweed plants. 

 

Solution 5 (Deionized water) 

Among all the solutions, duckweed plants grow in fourth place in solution 5. The 

doubling time is about 20 days. This suggests that the deionized water contain almost 

no nutrients, which lead to a very slow population growth of duckweed plants. 

 

Length of roots 

According to Landolt (1986), the regulation of root length depends on environmental 

conditions.
13

 In order to find out if it is correct, we measured the length of the roots in 

different solution for comparison. 

 Solution 2 

(5% cultural 

solution) 

Solution 4 

(Water from 

aquarium)  

Solution 5 

(Deionized water) 

Average length of 

roots (mm) 

2.38 10.54 18.62 

From the table above, we can see that in solution2 (with the highest nutrient 

concentration), the average length of roots is the shortest. On the other hand, low 

levels of nitrogen or trace minerals in solution 5 encourage longer roots. This matches 

with the findings of Landolt. 

 



Conclusion 

Duckweeds grow best in 10% cultural solution and worst in aquarium. It is because 

duckweeds, just like other aquatic plants, grow best in water with high levels of 

nitrogen.
5
 Cultural formula contains nitrate ions, which enhance the growth of 

duckweeds.  

 

However, the result of experiment 3 shows that duckweed plants still grow (very 

slowly though) in deionized water, which contain no nutrients. If duckweed plants 

need ions for new cells, how is it possible that they still grow in deionized water?  

 

After discussion, we come up with one possible answer - duckweeds are mainly made 

up of water. Nutrients absorbed previously can therefore be stored in water. In 

addition, when making new cells, since water makes up the most percentage of the 

plant, little ions are needed for new cells. 

 

In order to prove our assumption, we did another experiment, namely experiment 4, to 

find out the percentage of water of duckweed plants. 

 

Experiment 4 

Objective 

To find out the percentage of water of duckweeds plants. 

Apparatus and materials 

1 Petri dish  

Electronic balance 

School oven 

Duckweeds 

Tissue 

 

Procedures 

1. Take large amount of duckweeds.  

2. Absorb the moisture on the surface of duckweeds with tissue. 

3. Weigh the empty petri dish (with the lid) and record the weight. 

4. Put those chosen duckweeds on a petri dish. 

5. Weigh the petri dish with the duckweeds and record the weight.  

6. Dry the duckweeds by heating it in an oven at 105℃ overnight. 

7. Weigh the petri dish with the dried duckweeds and record the weight. 

8. Calculate the percentage of water of duckweeds by the formula below. 

9. Repeat procedures 1-8 to get a second result. Take average of the two results to 

obtain a more accurate result. 

 



Formula 

Initial weight of duckweed= Weight of the petri dish with the ducks-         

Weight of Petri dish 

Final weight of duckweed= Weight of the petri dish with the dried duckweed s- 

Weight of Petri dish 

Change of weight= Final weight of duckweed-Initial weight of duckweed 

 

Percentage of water= 

 

Results 

1
st
 experiment Final weight of 

duckweed 

Initial weight of 

duckweed 

Change of weight 

0.2175g 3.7973g -3.5798g 

Percentage of 

water 
 

94.2722% 

2
nd

 experiment Final weight of 

duckweed 

Initial weight of 

duckweed 

Change of weight 

 

0.1684g 2.5085g -2.3401g 

Percentage of 

water  

93.2868% 

 

Average  

of % of water 

(94.2722%+93.2868%)/2 

=93.8% 

Discussion 

From the experimental result, it shows that there is large amount of water in 

duckweed. The percentage of water of duckweed plants is 93.8%. Therefore we can 

prove that duckweeds are mainly made up of water.  

 

Moreover, water can act as a solvent. It dissolves various substances and provides the 

medium for chemical reactions to take place. This can explain why duckweeds can 

still grow in deionized water and make new cells easily. 

 

 

 

 

 

 

 



6. Conclusion 

After our investigation, we have a deeper understanding in duckweeds. The growth of 

the duckweeds is affected by factors such as colour of light, light intensity, the 

concentration of copper (pollutant), concentration of the carbon dioxide and 

concentration of nitrate.  

 

Firstly, duckweed grows best under red and blue light. The photosynthetic rate reaches 

the highest under these lights. So duckweeds can produce food faster and it results in 

the faster growth rate. 

 

Secondly, duckweeds grow best under high light intensity as duckweed can trap more 

light to carry out photosynthesis. More foods can be produced. As a result, the growth 

rate is faster. 

 

Thirdly, the duckweeds died in water with the pollutant Cu
2+

. The copper causes 

photosystem alteration by reducing electron transports
12

. This proves that copper is a 

toxic metal for duckweed. 

 

Fourthly, duckweeds growing in higher carbon dioxide concentration have a higher 

doubling rate as carbon dioxide is a necessary component in photosynthesis. When 

photosynthetic rate is higher, more food is produced for the growth of duckweed so 

the duckweed will grow better. Since there is more carbon dioxide in exhaled air 

content than in fresh air content, duckweeds grow better and faster in exhaled air. 

However, if the concentration of carbon dioxide is too high, it will become toxic to 

the plant
11

. Therefore, we should not give too much carbon dioxide to the plant. 

 

Fifthly, duckweeds growing in higher nitrate and ammonia concentration have a 

higher doubling rate too. Duckweeds grow best in 10% cultural solution and worst in 

deionized water as they, just like other aquatic plants, grow best in water with high 

levels of nitrogen
14 

.The cultural formula contains nitrate ions, which enhance the 

growth of duckweeds.  

 

Besides, we also find out the percentage of water of duckweed plants. There is large 

amount of water in duckweeds. The percentage of water is about 93.7% so we can 

prove that duckweeds are mainly made up of water. Water is vital for duckweeds as 

they need water for photosynthesis and transpiration.  

 

These are the findings of our investigation. 
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13. Patterns of Root Growth                               28-3-2011 8:27pm 

http://www.mobot.org/jwcross/duckweed/duckweed-root.htm#Top of Page 

14. Overgrowth (Blooms)                                 26-3-2011 8:48p.m  

http://www.mobot.org/jwcross/duckweed/duckweed-rapid_growth.htm#Rapid 

growth 

 

 

 



Appendix  

Raw data from experiment 

Experiment 1 

No. of fronds in different light colour 

 Date red light blue light green light white light 

1/3/2011 12 15 12 6 

3/3/2011 23 24 21 10 

4/3/2011 26 25 23 12 

5/3/2011 30 30 24 12 

6/3/2011 36 33 24 12 

8/3/2011 38 34 28 13 

9/3/2011 38 35 30 15 

10/3/2011 42 49 35 19 

11/3/2011 45 50 35 20 

Doubling time 6.292967215 6.9085997 7.77040768 6.9085997 

 

Experiment 2 

No. of fronds in different light intensity (fresh air) (Low CO2) 

 Date 
High light 

intensity(4500Lux) 

Medium light 

intensity(2450Lux) 

Low light 

intensity(250Lux) 

16/3/2011 10 10 10 

17/3/2011 11 12 15 

18/3/2011 14 13 13 

19/3/2011 15 13 15 

21/3/2011 28 20 19 

22/3/2011 33 30 20 

23/3/2011 38 36 30 

24/3/2011 44 42 34 

25/3/2011 57 48 35 

26/3/2011 73 63 36 

30/3/2011 96 89 53 

doubling time 4.596948158 4.756159116 6.234433763 

 

 

 

 



No of fronds in different carbon dioxide concentration (medium light) 

 Medium light intensity(2450Lux) 

 Date fresh air exhaled air 

16/3/2011 10 10 

17/3/2011 12 14 

18/3/2011 13 15 

19/3/2011 13 15 

21/3/2011 20 27 

22/3/2011 30 34 

23/3/2011 36 43 

24/3/2011 42 46 

25/3/2011 48 57 

26/3/2011 63 63 

30/3/2011 89 120 

doubling time 4.756159116 4.184144185 

 

 

 

Experiment 3 

No. of fronds in different solutions 

  2.50% 5% 10% Aquarium deionized water 

2/3/2011 5 5 5 5 5 

4/3/2011 5 6 5 5 5 

7/3/2011 9 9 10 5 7 

8/3/2011 10 11 10 7 7 

10/3/2011 13 12 12 9 7 

14/3/2011 18 18 22 9 8 

16/3/2011 26 24 26 10 9 

18/3/2011 31 33 35 10 10 

22/3/2011 41 39 49 10 14 

24/3/2011 44 45 55 11 14 

29/3/2011 66 64 82 12 14 

31/3/2011 76 71 86 12 14 

doubling 

time 
7.641366389 7.837361 7.309342 23.75232 20.19621529 

 


