Investigating the factors, which affect the rate of
photosynthesis in a pond plant

Aim: To see how light intensity can affect the rate of
reaction in the photosynthesis of a plant.

Introduction: The following experiment which has been
tested continually to produce a fair and accurate set of
results. The investigation has brought about the key
factors that affect a Canadian Pond plant and how the rate
of Photosynthesis changes and varies. Photosynthesis is a
chemical reaction occurring in the leaves of mostly green
plants. Using the energy from sunlight, it changes Carbon
dioxide into water and Oxygen. Oxygen is given off in this
reaction as a waste product. This is ideal for us humans, as
we need oxygen to survive, and this is why it's vital for the
wellbeing off the trees.

The way this will be performed is that, a lamp will be set
up along a meter rule to make a precise distance, and it will
be set up at a chosen set of distances say for example 10
cm. This will determine how distance of light could affect
the rates of photosynthesis. The Canadian pondweed is only
suitable as are all things in certain conditions like the
human body all have working conditions, the pondweed likes
warm water at about 30degrees C. The end must be
severed to enable the visual sightings of the oxygen rising.
A way off trapping the oxygen is by placing a funnel at the
top to trap the in an enclosed space. Green plants need
sunlight. They use the light energy to make a sugar called
glucose. Glucose can be converted into another type of
sugar called sucrose and carried to other parts of the plant
in phloem vessels. Glucose can also be converted into starch
and stored. Both starch and sucrose can be turned back
into glucose and used in respiration. Photosynthesis happens



in the mesophyll cells of leaves. There are two kinds of
mesophyll cells - palisade mesophyll and spongy mesophyll.
The mesophyll cells contain tiny bodies called chloroplasts
which contain a green chemical called chlorophyll. This
chemical is used to catch the light energy needed in
photosynthesis. It is so useful to both human life and for
their own lives; this is why it is imperative that they're
looked after. What will happen is once the preparations are
complete is that sodium hydrosulphate will be added but not
too much because it is a white powder and decreases
visibility and also adds to what you may think are oxygen
bubbles but are just undissolved particles of the actual
substance. I believe it is an enzyme which enhances the
reaction time. The experiment is performed several times
for accuracy changing things which are needed to be
changed like distance. This brings me onto variables and a
fair test.

Fair Test: - They're so many variables used to ensure the
accuracy of the results. Anything can affect results believe
it or not even down to more carbon dioxide being exhaled
near the plant.

Independent Variable

The independent variables are those that are to be changed
during the experiment. The light distance will be changed
during the experiment to prove theories and hypotheses.
The distance will be moved about 6 times to maximise the
scale of the results, also light intensity can be measured
using a light sensor, as opposed to lamp distance.

Controlled Variable

The controlled variables will be the amount of pondweed
used, the amount of sodium hydrogen carbonate used in the
test tube for each experiment and the temperature of the




water. These ensure that the amount of heat energy and
carbon dioxide used do not affect the experiments results
in any way.

Dependant Variable

The dependant variable will be the amount of oxygen
produced and given off by the pond weed in the experiment
that will be measured during the tests.

Range:
The distances that were used in each experiment had quite

a large range. The smallest distance I chose to use was
10cm and the largest was 60cm. These had quite a large
range as it will be a lot easier to compare results and
notice how the light intensity changed as the pond weed
was moved closer and further away from the pond weed.
By using distances that were very different you can easily
tell how the particles are moving. This is due to the
factors that are being investigated as the lamp and the
temperature of the boiling water are the same.

Each experiment that you have decided to carry out should
be repeated more than once so you can make sure that your
results are accurate and so when you find the range of
your results they will correspond to the results you got
from each experiment. By carrying out each experiment
more than once you can also be sure that the controlled
variables have remained the same and haven't moved making
the whole experiment not a fair test.

From each experiment of distances that have been
experimented you can then find out the average. The
average is found out so you can tell what the average
amount of light getting to the pond weed for each distance
that you have moved the pond weed closer and further
away from the lamp. Finding the average is also helpful to
find out as you are dealing with only one result for each



distance rather than using all trails of the experiment to
compare and analyze.

Preliminary work: Before the final experiment, some
preliminary work has been done to back up a final
coursework. Prediction. In this experiment, the amount of
air bubbles have been counted coming from the cut end of
the pondweed stem and to see how much oxygen can be
produced in minute from three different lengths.

No. of
bubbles
Temperature in 'C | Distance in cm | counted

Test 1 Test 2

23 10 120 121
23 20 94 96
23 30 74 71
23 40 54 59
23 50 25 27
23 60 16 21

Preliminary analysis: From the results that were taken, the
lower the intensity of light the less bubbles are produced .
Therefore, photosynthesis occurs faster when more heat

and light energy is available.
The results are still very much inconclusive due to the lack

of results you can't determine a line of best fit.

Preliminary Evaluation: If this experiment were to be
performed again more oxygen would have to be collected
and then measure the amount. In this experiment the light
intensity reading would have to have been made thorough.




Prediction: From the preliminary work I can say that light
intensity affects the rate of reaction in photosynthesis.
The closer the plant is to the light the faster and more
affective photosynthesis will take place.

The preliminary was of quite a lot of help leading into the
final. It gave an insight into what to expect and they're
always good to find more efficient means of performing the
experiment, you can alter things in order to provide fairer
results.

You can then compare results of preliminary to the final
results.

Materials:

The materials that were used to carry out and maintain a

fair test in each experiment were:
o Light sensor

Lamp

Pond weed

Boiling water

Sodium carbonate

Test tube

Beaker

Meter rule

o O O O O O O

Method:

1) First of all get out all equipment needed for experiment to
test rate of photosynthesis.

2) Set up the light sensor, meter rule and the lamp and mark
out 10cm intervals moving the light sensor, every interval
getting closer to the lamp, which is positioned at one end
of the meter rule.

3) Record how much light is getting to the light sensor from
the lamp every 10cm away. Make a results table and
record these results.



4) Get the test tube and put your piece of pond weed into
it. Fill it half way with water covering the pond weed.

5) Get the beaker and fill it half way with hot water which
can be kept the same at the start of all experiments.(from
the kettle)

6) Place the test tube inside the beaker.

7) Place the beaker and test tube on the first interval you
have chosen to start on the meter rule and place the lamp
at the end of the meter rule keeping the lamp head at the
same position every time you repeat the experiment.

8) Add in the 3 spatulas of Sodium Hydrogen Carbonate
which you have decided on into the test tube.

9) Record the distance away from the lamp the pond weed
is and start the timer for a minute and record the number
of bubbles produced.

Experiment Set Up




Final Experiment results

No. of
Temperature | Distance |Light bubbles
in 'C in cm Intensity |counted
Test 1 | Test2 | Test3
35 10 1000 120| 119| 118
35 20 1000 96 92 97
35 30 1000 72 75 71
35 40 824 55 54 58
35 50 721 26 21 27
35 60 529 18 22 20

Analysis:
The results that have been retrieved from each

experiment and all the trials show good detail and accurate,
positive results. The results show that the prediction made
was correct. What was conclusive was that the higher the
light intensity and the closer the lamp the gre ater the rate
of photosynthesis The further away the pond weed is from
the light sensor the lower the Lux reading showing that
light intensity has decreased.

What is noticeable in some of the graphs are anomalies
which are just blips more than anything, in test two 50
centimetres away, I counted 21 bubbles, 10 centimetres
back and I counted 24 bubbles, Just an anomalies.

The link is clear between light intensity and oxygen rising
from the severed end of the plant. The greater the amount
of oxygen bubbles that were produced means that the
amount of effective collisions were being made were a lot
higher, the reason being that there is more energy being
created therefore more collision. Breaking the old bond,
making a new substance.



The results came out as well as they did because it was
made sure that it was a fair test every time. The lamp
head position remained in the same position throughout the
experiments and the temperature of the water in the
beaker also remained controlled at the same level.

The results from all the experiments that took place were
completed in all the same conditions so the experiments
were a fair test.

The amount of sodium carbonate that was put into the pond
weed helped a great deal with the results. The bubbles
appeared quicker so it didn't take a long time for the
process of photosynthesis to start and waste the part of
the one minute of time that was had there is a slight
downfall to this, if too much of the sodium carbonate
solution it clouds the tube causing confusion between
bubbles and sodium carbonate particles. Therefore this
means that there was an increase in the amount of bubbles
that were produced rather than the preliminary results.

The line of best fit compares each experiment and how it
compares with other results from different experiments
with different ranges of distances. The results of each
trial show a positive correlation of distance from light to
pondweed and the number of oxygen bubbles produced per
minute. From reading this graph, the results show that the
lower the distance, the higher the light intensity.

Evaluation:

The quality of the results that were received was of a good
standard. They gave out a general pattern which could
then be compared and evaluated. Although the results
were not as accurate as they could have been as the
average results of each experiment which were recorded,
shows that some results were a bit out. From the line of
best fit which is situated on the graph which shows how we



can compare the results to what the accurate results could
have been. Most of the results show a good pattern as
they are all equally spaced from each other. Therefore
this shows that the results were accurate as because from
the prediction, the closer the plant is to the light the
faster and more af fective photosynthesis will take place.
This shows obvious results and the prediction proven
right. This is because the closer the plant was to the lamp
the higher the intensity, this caused the particles to move
more fiercely as there was more energy provided. We did
three trials for each experiment to make sure we were
carrying out the experiment accurately; you can compare
the results to see the results were mainly consistent in all
three.
In some of them, the variables could have differed slightly
due to human error changing the results hence the
anomalies. This proves that the prediction is correct as
when one of the variables of each experiment changes so
will the other causing different results. This will happen
due to the particle theory. The particle theory will affect
one of the variables so this will also have an impact on the
other variable as old bonds are being broken and new ones
are being made.
The first and second trials of each experiment show that
there was quite a difference between the number of oxygen
bubbles produced. This could be due to inaccurate counting
or inaccurate conditions.
Next time I would use distances that were not as far
apart. E.g. bcm. This is because you wouldn't have such a
range of results to compare and you could see there would
be less of a difference to the results.






