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Investigate one of the limiting factors on
rate of photosynthesis in a water plant

INTRODOGTTON

Photosynthests Is the process by wehich plants make their ovn food for
photosynthests o ocour the plants need sunlight enerqy, the enerqy s ahsorbed
hy « green pigment called chlorophyll which 1s found in the leaves. This energy
then combines wiith water molecules from the soil, and carbon dioxide from the
air. Then as a result of this a type of sugar called glucose s produced and
0xgjgen is made.

The equation for photosynthests is

6607, + 6H20 —P 6 H12.06 + 607

There are certain things that affect photosynthests and these are called
[imtting factors. Things like light intensity can affect the rate of
photosynthesis- wee call them limiting factors.

It doesn "t matter 1 the plant has lots of carbon dioxide and « nice wearm
temperature. 1 Tight 1s in short supply, then light will [imit the rate of
photosynthesis

Let's say light mtenstty 1s limiting photosynthesis, the only ray to ncrease
the rate 1s to increase the limiting factor. In this case light intenstty.

Other ltmiting factors are carbon dioxide and temperature. But only one factor
oan Tmit the rate af ang one time. Tt depends on vehich one Ts i the shortest
SUPPIL.

Twiill not be testing the rate of photosynthests in o veater plant with carbon
dioxide as Tt 1s oo vague a subject to do and stimata 1s too difficult. So that
lecrves me wiith the choices of heat and light, Tthink that heat will be hard €o
do as Twrill £ind great difficuly i keeping the temperature exactly right every
time, so I'think for sheer easiness I will chose ight distance as my variahle.



PREDIGTION

[ predict light affects the rate of photosynthests hecause photosynthesis is
light splitting weater molecules from hydrogen and oxygen and photosynthesis
cannot take place wrthout €, this is why all photosynthests happens during the
dog time and never af night, people are often confused that the dark reaction
i photosynthests happens at night but 1t dos not, the dark reactfon takes place
vehen the carhon dioxide needs to produce glucose.

Light 1s used to splt h2o in 2 T should be able fo see this, as 7t is the huhhles
coming out of the plant.

Tought o he ahle to study the rate of photosynthesis from the amount of
hubbles coming from the plant at certain times.

The condition of light will affect the photosynthesis as Tf the light 1s closer to
the experiment there will be more bubbles because the vast amount of light
enerqy weill split water up o oxggen and hydrogen, and so the more oxggen
there 1s from the closer light, the more bubbles there will be.

And tf the light 1s further aveay the rate of photosynthests will be slower
seeing as there vrill he less light enerqy used o split up the water.
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EQUIPMENT 1IST

Test Tube
Olamp
Oanadian Pond Weed
Paperclip
Lamp/Torch
—

clamp to hold the
tube In the same
place.

paperclip €0 hold weed downp

SAFETY
Tl have to take care that I do not touch the hot bulb or splash any veater on
1t and Tetll have €o follove the labs safety rules.

WHATTIILL DO

Tvitll be counting bubbles hecause they are huhbles of oxygen; T am carrying out
this experiment o find the speed of photosynthesis.

In ablacked out room T weill hold a Tight af 5 different distances (10 cm, 20 cm,
30 om, 40 cm and 50 ¢m) aveay from the vreed in vrater for a minate each. And
will repedt this 5 times each so that Tl have 3 sets of results to work from,
to help me recognise anomalots results and to get an accurate average.

In order to keep this a fair test T wll use the same piece of pond weed and
viceber eqch time so that T don"t have too worry about getting results that are
completely different from each other hecause there s something different
about new pieces of weed and beakers of water o the last.

Tl foke results after 5 minutes for each individual experiment.

The only thing T will change s going to be the distance of the lamp from the
pondwreed.



RESOLTS

Experiment 1

Distance of plant from

Number of bubbles after

light [ minute Iemperatiie
H ) fal

10 60 ))

15 ) 23

2 I 25

25 0 fal
Experiment 2

Distance of plant from | Noumber of bubbles after |
. - Temperature
light | minute

5 19 24

10 56 22

15 2 23

20 0 25

25 10 24
Experiment 3

Distance of plant from | Noumber of bubbles after

. o Temperature
light | minute

5 40 24

10 3 23

15 0 24

20 1 24




25 0 22
Averages
Distance of plant from | Noumber of bubbles after
_ _ Temperature
light | minute
5 28.6 23.3
10 39.6 22.6
15 1.6 23.3
20 0.3 24.3
25 53 22.6
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Experiment 2
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Averages

—o— distance of plant f —®— number of bubbles a —®— temperature

ANALYSTS

The pattern in my results showeed that my prediction was wrong, T however still
helieve that my original prediction was correct s T used my knowledge of
photosynthests o help me, my results are obviously aomalous because really
they should be showring the amount of photosynthests getting less and less as
the light 1s further and further avay. But mstead they show the amount of
hubbles getting higher and loweer folloveed by higher againl This s rather
confusing, as I am sure that the number of bubhles produced ought to be much
greater vehen the distance of the pondveeed £rom the lamp 1s less

EVALOATTON

[ think that on the whole my experiment went quite vrong, the results I
gthered weere VERY strange T believe €his to be hecause of the poor quality of
the pondvreed that T used.

With the set of results that Thad, Twas able to caloulate an average, however
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ths still did not follow my prediction

I believe that my measurements were about as accurate as T could get using the
apparatus that we had.

I experienced many problems during the experiment I found that due to the
poor qualtty of my pondveeed. Tt veas photosynthesing very slovily «f some
points, and photosynthesing to quickly o count t others, another problem was
vehen the desk lamp was closer €0 the pond weed it actually caused the
pondvreed o he hotter than in the other further aveay experiments, and so this
made for « slightly unfair test!

I T could do thsis experiment all over again T weould have taken the opportunity
to use other peoples results as mine were so strange.

By Shahnaz Zarif 10s



