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To investigate the effects of different solutions on Plant cells.

EQUIFPMENT
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Fotato

Boi]ing Tube (5)
Cork Porer
Water <5OCm)
Ruler

Scale

Salt Solution
ClamP Stand

STEFBYSTEF

1.

Cut a Potato Cl‘liP out of a Potato with a cork borer. Measure the
Iengtlﬁ (in mm) and the mass (in grams) of the Cl‘liP‘

Flace the Cl‘liP into a Eoi]ing tube containing 10 cm of water. | ecave the
Cl‘liP in the }Doiling tube for 25~3%0 minutes.

After 25~%0 minutes remove the cl‘:iP and measure the Iength (in mm)
and the mass (in grams),

Flace these results in a table and then Plot a graplﬁ‘

5. | will Complete steps | ~4 again four times, but instead of water | will use

25%, 50%,75% & 100% salt solution. | will then take a percentage of
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the ]engtlﬁ and mass because in my Pre]iminarg work | found out that
cutting the Cl‘liP to the same weiglﬁt was virtua”g imPossib]e so | am
going to comP]ete my exPeriment get the resu]ts, and when | have my
results | will take an average width and ]engtlm

6. Tl‘;en ] will Produce a graplﬁ and compare the results.

ey

—

DIAGRAM

100% water 75% water, 25% salt solution

(

50% water, 50% salt solution 25% water, 75% salt so]ution
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1 00% salt solution
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FARTEST

0 | will make this a fair test }33 making sure | leave each Cl‘liP in its solution
for exact]g the same amount of time.

0 | will also make this a fair test }33 taking a percentage of the mass
because in my Preliminarg work | found out that it is not Possib]e to
make each cl‘niP weigl'n the same.

0 | will also make sure | use the same size equipment i.e. cork borers and

}Doiling tubes.

RELIABILITY

0 | will make this exPeriment reliable }33 making sure the cl‘niPs are leftin
the solutions for 25~%0 minutes because in my Preliminarg work |
found out that this was a good amount of time.

0 | will also make this exPeriment reliable }33 rePeating it and taking down

the results three times.

SAFETY

0 | will make sure this exPeriment is safe }33 tying back my scarf.

0 | will also make sure this exPeriment is safe }33 using the cork borer
Correctlg and sagelg‘

PREDICTION

| Predict that the potato Cl‘liP that will be Placed in water will exPanc}‘ Tl‘nis

is because the mass and Iength will increase. This will haPPen because

there is a l‘nigl‘ner concentration of water outside the Cl‘liP so water

Partic]es will diffuse into the Cl‘liP due to the process of osmosis, causing

the Cl‘niP to become turgicl‘

| know this because in my Preliminarg work | Placed a potato ChiP in 100%

water and it exPanded and became turgid e.g. the cl‘niP before the
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exPeriment weighed:‘%j‘% grams and the Iength before the exPeriment was
5.6 centimetres. Tl‘ne cl‘niP after the exPeriment weighed:‘hlﬁ grams and
the Iength after the exPeriment was5.8centimetres. Tl‘nis showed there
was an increase in weight }39 0.22 grams and there was an increase in

Iength of 0.2 centimetres.

] Predict that the Cl‘liP Placed in 75% water and 25% salt solution will
exPanc}‘ Tl‘nis is because the mass and Iength will increase. Tl‘nis will
l‘naPPen because thereis a l‘nigl‘ner concentration of water outside the Cl‘liP
so water Partic]es will diffuse into the Cl‘liP due to the process of osmosis,
causing the Cl‘niP to become turgicl‘

| know this because in my Preliminarg work | found out thatin 100% water
the Cl‘niP exPanded so | am sure that in 75% it will as well. Tl‘nis is because
the salt solution is very diluted and so there should be a less

concentration of water inside the Cl‘liP‘

] Predict that the Cl‘liP Placed in 50% water and 50% salt solution will
exPand because the concentration of water outside the Cl‘liP than inis
higher,

| know this because water Partic]es diffuse from an area l‘nigl‘n
concentration to an area of low concentration due to the process of

0smosis.

] Predict that the ChiP Placed in 25% water and 75% salt solution will
neither exPand nor contract because the concentration of water inside
the Cl‘niP is equal to the concentration of water outside the Cl‘liP, | know
this because the lower the amount of salt solution the higher the mass of
the Cl‘niP will be. So | think that because the concentration of wateris low

}Dut not tl‘nat Iow tl‘nen tl‘nere wi" }DC tl‘ne same amount og concentration og
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water inside. Tl‘nis is the stage we call inciPient Plasmolgsis,

| Predict that the Cl‘liP Placed in 100% salt solution will contract. Tl‘nis is
because the mass and Iength will decrease. Tl‘nis will l‘naPPen because
there is a l‘nigl‘ner concentration of water inside the Cl‘liP so water Partic]es
will diffuse out of the Cl‘niP due to the process of osmosis, causing the Cl‘liP
to become faccid.

| know this because in my Preliminarg work | Placed a potato Cl‘liP in 100%
water and it exPanded and became turgid, so this means that the Cl‘liP that
will be Placed in 100% salt solution will decrease in Iength and weigl'nt,
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RESULTS

(CHP i=100% water, chiP 2= 75% water and 25% salt so]ution, chiP 3=50% water
and 50% salt so]ution, chiP 4=25% water and 75% salt solution and chiP 5= 100% salt

so]ution‘)
Expcriment i

i 2 3 4 5
Lengtlﬁ 4Omm 4Omm 4Omm 4Omm »9mm
before
Mass 5.0%g 5.06g 5.0%g 5.05¢g 5.10g
before
Lengtlﬁ 4 1mm 39mm 4Omm 57 mm A58mm
after
Mass 5.38g 2.85g 2.80g 2.74g 261g
after
Expcriment 2

i 2 3 4 5
Lengtlﬁ 4Omm 4Omm 4Omm 3 9mm 4Omm
before
[_ength 5.00g 5.10g 501g 2082¢g 5.1%g
after
Mass 4Omm 4 1mm 39mm 57 mm A8mm
before
Mass 5.09g 2061g 2.%%g 2.17¢g 2.%9¢g
after
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Expcriment 3

| 2 3 4 5
Lengtlﬁ 4Omm »9mm 4Omm 4Omm 4Omm
before
[_ength 2.97¢ 2.96¢ 5.02g 5.05g 3.09g
after
Mass 4Omm A8mm 39mm A58mm A8mm
before
Mass 5.1%5¢g 242g 2.54¢g 2.5%g 2.%8g
after
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ANALYSIS

] used a calculation to find out the Percentage of the mass and ]engtlﬁ
because it made the results more easier to P]ot ona graplﬁ‘

The ]engtlﬁ/mass before minus the ]engtlﬁ/mass after (if the ]engtlﬁ/mass
after has increased then you do the ]engtlﬁ/mass after minus the
]engtlﬁ/mass before and if it had decreased then you do the ]engtlﬁ/mass
before minus the ]engtlﬁ/mass after) . Tlnen the answer to that divided bg
the ]engtlﬂ before and then mu]tiP]ied bg 100. |f the ]engtlﬁ/mass afteris
lﬁiglner than the ]engtlﬁ/mass before then the answeris Positive, ifitis
lower the answer is negative.

e.g 41-40=1]

idivided by 40=0.025

0.025 mu]tiP]ied }33 100=-2.5

Pecause the ]engtlﬂ after was lﬁiglner then the answeris Positive,

Tlnese are the results for the Percentages of my mass and ]engtlﬁ‘

ExPeriment i

[_ength Mass
i 2.50 11.55
2 -2.50 -21.00
b, 0.00 -7.59
4 -7.50 ~351.00
5 -2.56 -49.00




Expcriment 2
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[_ength Mass
1 0.00 9.00
2 2.50 ~49.00
b -2.50 ~-68.00
4 -5.1% -65.00
> -5.00 -74.00
[ xperiment %

[_ength Mass
i 0.00 -5.%9
2 -2.56 ~18.24
B -2.50 ~22.52
4 -5.00 -23%.61
P -5.00 -22.98

USing the answers that ] obtained ] needed to take the averages of the

three exPeriments so that ] could P]ot the graplﬁ) but ] tlﬁouglﬁt ] would

only do experiments 1 and 2 because experiment 3 had lower numbers
Y P P

than the other 2 and i tlﬁouglﬁt the other two were similar.
So | added the ]engtlﬁs for Cl‘liP i in both exPeriments and divided }33 two.

[ .g250+0.00=250
Divide 2.50by 2 = 1.25
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Tl‘:is is now the average and the number | will P]ot on my graplﬁ for 100%
water (Cl‘liP ).
Average ]engths

1 1.25

2 0.00

B -1.25
4 -6.32
5 -5.78
Average mass

1 10.28
2 ~%5.00
B -57.80
4 -48.00
5 ~-61.50

Witl‘; these averages ] P]otted my graplﬁ‘

Mg graplﬁ showed me that when any amount of salt solution was added to
the }Doi]ing tube the ]engtlﬁ and mass of the Cl‘liP decreased, and became
flaccid. Tl‘:is showed me that water was digusing out of the Cl‘liP due to
the process of osmosis, this is when water diffuses from an area of l‘:igl‘:
concentration to an area of low concentration tlﬁrouglﬁ a semi~Permea}3]e
membrane. ]t also showed me that the Potato Cl‘liP must have a l‘:igl‘:er than
75% of water because when 75% of water was added and 25% of salt
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solution was added then water diffused out of the Cl‘liP‘
Mg graph also shows me that the inciPient Plasmolgsis stage was way
below 25% of salt so]ution, but because my concentrations were too far

apart (25%) | can not be Precise in saying at which Point it actua"g is.

Tl‘nere were two anoma]ies, one in each graph‘ Tl‘ne anoma]g in the graph
sl‘nowing the percentage increase of Iength was when 75% of salt solution
was added, ] think this was because we measured out the volume of water
and salt solution wronglg and so it was not a fair test.

Also the anomalg in the graph sl‘nowing the percentage increase in mass
was at 25%, | think this was because we mixed up the amount of salt
solution we needed to add and so this also was not a fair test.

Also we did not use the results from exPeriment b because that was not a
fair test, this is because we used to measuring Cg]inclers to be quicker and
] measured out b of the solutions and my Partner measured out two, but
then we realised that our cglinders were not the same so when we re-
measured the solution (once the salt solution and water were added
together} we found out that theg were not 30cm altogether which theg
were suPPosed to be. Tl‘nis showed that our exPeriment was not fair but

we carried on.
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CVALUATION

In my results | found out that the inciPient Plasmolgsis stage was at a lower
Point than 25% of salt solution. Tl‘nis showed that my Prediction was
wrong, | Predicted that the inciPient Plasmolgsis stage would be when 75%
salt solution was added but this was wrong. Also | Predicted that Cl‘liP
Placed in 75% water and 25% salt solution would exPand butit never, it
became faccid and water diffused out of the Cl‘liP due to the process of
osmosis. ] also Predicted that the Cl‘liP Placed in 50% water and 50% salt
solution would exPand and become turgid but it did not, it contracted and
became fHaccid.

Tl‘ne on19 bit of my Prediction that did come true was when | Predicted
that when no solution was added to the }Doiling tube then the Cl‘liP will
exPand and it did, | knew this from my Preliminarg work as well.

] do not think that my results are accurate enough make a firm enough
conclusion because it was not a fair test and also that the percentages
were too far aPart SO ] could not geta sPeciﬁc Percentage of when the
inciPient Plasmolgsis stage was.

] would use results from other PeoPIe’s exPeriments orget some results
from the internet to make it more accurate and | would also weigl'n and
measure the Cl‘niP in more grequent intervals if | had to do this exPeriment

again,
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