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Core Practical 6:
Investigate Plant Water
Relations – A Deep Dive
into Edexcel Biology
Understanding plant water relations is fundamental
to grasping the complexities of plant biology. Core
Practical 6, a key component of the Edexcel A-Level
Biology curriculum, provides students with hands-on
experience investigating this crucial aspect of plant
life. This article offers an in-depth exploration of this
practical, covering its methodology, potential pitfalls,
data analysis, and its broader significance within the
context of plant physiology and ecological studies. We
will also cover related keywords such as *plant
transpiration*, *water potential*, *potometer*, and
*xylem function*.

Understanding Plant Water
Potential and Transpiration
Before delving into the practical itself, let's establish
a firm understanding of the underlying principles.
Plant water relations revolve around the concept of
water potential, a measure of the tendency of water
to move from one area to another. Water always
moves from an area of high water potential to an area
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of low water potential. This movement is crucial for
processes like transpiration, the loss of water vapor
from plant leaves. Transpiration, driven by the
evaporation of water from leaf stomata, creates a
negative pressure (tension) within the xylem, pulling
water upwards from the roots. This is often referred
to as the cohesion-tension theory. Understanding this
theory is essential for interpreting the results
obtained in Core Practical 6.

The core practical aims to provide students with a
quantitative understanding of these processes. By
manipulating experimental variables, students can
directly observe the effects on transpiration rate and
infer the underlying mechanisms. Factors such as
temperature, humidity, light intensity, and wind
speed all significantly influence transpiration. This
investigation allows students to experimentally test
these factors and their impact on plant water
movement.

Methodology of Core Practical
6: Investigating Plant Water
Relations
Core Practical 6 typically involves the use of a
potometer, a device used to measure the rate of
water uptake by a plant cutting. The potometer's
design is relatively simple, but precision in its setup
and operation is crucial for accurate results. The
method usually involves:

Selecting a suitable cutting: The cutting
should be healthy, with leaves free from
damage and a cut stem to minimize air bubbles
entering the xylem.
Setting up the potometer: The cutting is
securely attached to the potometer, ensuring a
water-tight seal to prevent air leaks. The air
bubble within the capillary tube provides a
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visual indicator of water uptake.
Controlling variables: The experiment
requires careful control of environmental
factors such as light intensity, temperature, and
air humidity, which can significantly influence
transpiration rates.
Measuring water uptake: The movement of
the air bubble along the capillary tube is
measured over a set time period, allowing
calculation of the rate of water uptake.
Repeating measurements: Multiple trials are
necessary to ensure the reliability and validity
of the results, accounting for any experimental
error.

Data Analysis and
Interpretation in Core Practical
6
The data collected during Core Practical 6, typically
involving the rate of water uptake over time under
different conditions, necessitates careful analysis.
This might involve calculating mean rates of
transpiration, standard deviations to assess the
variability of results, and graphical representation of
the data. Students should be able to interpret the
graphs and draw conclusions relating to the effect of
the manipulated variables on transpiration rates.

For example, an increase in light intensity would be
expected to increase the rate of transpiration due to
the opening of stomata to facilitate photosynthesis.
Similarly, higher temperatures would also lead to
increased transpiration because of the higher rate of
evaporation. Analyzing these relationships helps
students to understand the physiological mechanisms
underlying plant water relations. This process
reinforces the importance of proper experimental
design and the limitations of the potometer method.
For example, the potometer measures water uptake,
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which isn’t a direct measure of transpiration because
some water is used in photosynthesis.

Extending the Understanding of
Xylem Function and Plant
Physiology
Core Practical 6 provides a foundation for
understanding the complex interplay between plant
structure and function. The xylem’s role in
transporting water throughout the plant is directly
investigated, providing a practical application of
theoretical knowledge. By manipulating
environmental conditions, students gain insight into
how plants adapt to varying environmental pressures.
This practical provides a strong basis for further
exploration into the intricacies of plant physiology
and ecology. The results could lead to further
investigations into the efficiency of different species’
water uptake mechanisms, or the impact of
environmental stressors like drought on plant
survival.

The practical also highlights the importance of
experimental design and the limitations of using a
potometer. The need for careful control of variables
and the potential sources of error underscore the
importance of scientific rigor.

Conclusion
Core Practical 6: Investigate Plant Water Relations is
a vital practical exercise within the Edexcel A-Level
Biology curriculum. It provides students with
valuable hands-on experience in investigating plant
water relations, encompassing concepts such as
water potential, transpiration, and the function of the
xylem. Through careful experimental design, data
collection, and analysis, students develop a deeper
understanding of the intricate mechanisms governing
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plant water uptake and loss. The practical fosters
essential skills in scientific investigation, data
interpretation, and critical thinking, forming a solid
foundation for further studies in biology and related
fields.

FAQ: Core Practical 6 and Plant
Water Relations
Q1: What are the main sources of error in Core
Practical 6?

A1: Several factors can introduce error. Air bubbles
in the potometer tubing can disrupt the flow and lead
to inaccurate measurements. Leaks in the system will
also affect the results. Inconsistent environmental
conditions (fluctuating light, temperature, or
humidity) during the experiment can also
significantly impact data reliability. Finally, variations
in the plant cutting itself (age, size, health) can also
influence results. Careful attention to detail and
control of variables are crucial to minimize these
errors.

Q2: How can I improve the accuracy of my
potometer results?

A2: Accuracy relies on meticulous technique. Ensure
a water-tight seal between the cutting and the
potometer. Use a sharp blade to make a clean cut on
the stem to avoid air bubbles entering the xylem.
Completely submerge the cutting in water before
attaching it to the potometer. Monitor and control the
environmental conditions as consistently as possible
throughout the experiment. Repeating the
experiment multiple times and calculating the
average will increase the reliability of your findings.

Q3: What other methods can be used to
investigate plant water relations besides a
potometer?
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A3: While potometers are commonly used, other
techniques exist. Measuring the rate of water loss
from leaves using a balance can provide direct data
on transpiration. Techniques to measure stomatal
conductance can also indirectly assess transpiration
rates. More advanced techniques include using
pressure chambers to measure plant water potential
directly.

Q4: How does this practical relate to real-world
applications?

A4: Understanding plant water relations is crucial in
agriculture and horticulture. Optimizing irrigation
strategies based on transpiration rates can improve
crop yields and reduce water waste. In conservation
efforts, understanding a plant's ability to withstand
drought conditions is essential for selecting suitable
species for reforestation and habitat restoration.

Q5: What are the key limitations of using a
potometer?

A5: The potometer measures water uptake by the
cutting, which is not entirely equivalent to
transpiration. Some water is used for photosynthesis.
Furthermore, the potometer does not directly
measure transpiration from the leaves. The results
might vary depending on the type of plant cutting
used, its age, and its health. The external
environmental conditions must be kept as constant as
possible, which can be challenging in a practical
setting.

Q6: How can I incorporate the findings from
Core Practical 6 into a wider biological context?

A6: The results can be related to discussions on
adaptation in plants to different habitats, the
ecological significance of transpiration in maintaining
water cycles, and the impacts of climate change on
plant water balance. This practical forms an excellent
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basis for discussions on plant adaptations to arid
environments and the evolution of efficient water-use
strategies in plants.

Q7: What are the ethical considerations when
performing Core Practical 6?

A7: Ethical considerations primarily center on the
responsible use of plant materials. Students should
ensure that the plant cuttings are taken sustainably,
preferably from readily available sources or surplus
plants. Minimizing waste and ensuring that the plant
material is disposed of appropriately are also
important ethical considerations.

Q8: How does the potometer experiment help
demonstrate the cohesion-tension theory?

A8: The potometer demonstrates the cohesion-
tension theory by showing that water is drawn up the
xylem due to the tension created by transpiration
from the leaves. As water evaporates from the leaves,
it creates a negative pressure (tension) in the xylem,
pulling water up from the roots. The movement of the
air bubble in the potometer is a direct visual
representation of this water uptake, indirectly
indicating the transpiration-driven tension in the
xylem.

Delving Deep into Core
Practical 6: Investigating Plant
Water Relations (Edexcel)
Understanding how plants handle their water
equilibrium is fundamental to grasping their biology.
Edexcel's Core Practical 6 provides a hands-on
chance to explore this crucial aspect. This article will
provide a detailed overview of the practical,
underlining key ideas, potential difficulties, and
strategies for successful completion.
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### Understanding Plant Water Potential

Before we begin on the practical itself, let's refresh
some essential background knowledge. Plant water
relations revolve around the concept of water
potential (Ψ), a measure of the tendency of water to
move from one area to another. Water always moves
from an area of higher water potential to an area of
lower water potential. This movement is determined
by several elements, including:

Solute potential (Ψs): This reflects the impact
of dissolved compounds on water potential. A
higher solute concentration lowers the water
potential. Think of it like adding salt to water –
the salt reduces the water's ability to move
freely.

Pressure potential (Ψp): This arises from the
pressure exerted on water, particularly within
plant cells. Turgor pressure, the pressure of the
cell contents against the cell wall, is a high
pressure potential. Wilting occurs when
pressure potential falls significantly.

Matric potential (Ψm): This component is
associated with the binding of water molecules
to surfaces, such as the cell wall and soil
particles. It is always low.

The total water potential (Ψ) is the total of these
individual potentials: Ψ = Ψs + Ψp + Ψm.

### The Core Practical 6 Experiment: A Step-by-
Step Guide

Edexcel's Core Practical 6 typically involves
measuring the water potential of plant tissue using a
selection of mixtures with known solute potentials.
The most common technique involves placing plant
tissue (e.g., potato cylinders) into solutions of varying
levels of sucrose. The principle is that the tissue will
either gain or lose water depending on the relative
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water potential of the tissue and the solution.

Here's a summary of the steps:

1. Preparation: Prepare a range of sucrose solutions
with known concentrations (e.g., 0.0M, 0.2M, 0.4M,
0.6M, 0.8M, 1.0M).

2. Cutting and Weighing: Cut identical pieces of
plant tissue (e.g., potato cylinders) using a cork
borer. Carefully weigh each piece using a precise
balance. Record the initial mass.

3. Incubation: Place each plant tissue piece into a
separate solution. Allow them to settle for a specified
time (e.g., 2-3 hours) to allow water movement.

4. Weighing and Calculations: After incubation,
remove the tissue pieces, gently pat them dry, and
weigh them again. Calculate the percentage change
in mass for each piece.

5. Data Analysis: Plot a graph of percentage change
in mass against sucrose concentration. The point
where the percentage change is zero reveals the
isotonic point, where the water potential of the tissue
is equal to the water potential of the solution.

### Potential Pitfalls and Solutions

Several factors can influence the validity of the
results. These include:

Inconsistent Cutting: Ensuring uniform sizes
of plant tissue is crucial to minimize variation.

Evaporation: Cover the containers to minimize
water loss from the solutions.

Temperature Fluctuations: Maintain a
uniform temperature throughout the
experiment.
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Contamination: Use clean equipment and
handle the tissue carefully.

### Extending the Practical

This Core Practical 6 lays a strong foundation, but it
can be enhanced to investigate other aspects of plant
water relations, for instance:

Investigate the impact of different plant species
on water potential.

Examine the role of environmental conditions
(e.g., temperature, light intensity) on water
potential.

### Conclusion

Core Practical 6 provides a valuable opportunity to
develop practical skills and deepen the understanding
of plant water relations. By carefully following the
technique and addressing potential difficulties,
students can gain confidence in performing
experiments and analyzing experimental data. The
experiment is a cornerstone in understanding the
sophisticated interplay between plants and their
environment.

### Frequently Asked Questions (FAQs)

Q1: What type of plant tissue is best suited for
this practical?

A1: Potato tubers are commonly used due to their
readily obtainable nature and reasonably uniform
structure. Other plant tissues can be used, but
consistency in size and shape is crucial.

Q2: What if the percentage change in mass is
not zero at any concentration?

A2: This suggests a error with the experiment,
possibly due to inconsistent cutting, evaporation, or



Core Practical 6 Investigate Plant Water Relations Edexcel
11

temperature fluctuations. Review your methodology
and repeat the experiment, ensuring greater care.

Q3: How can I determine the water potential of
the plant tissue?

A3: The water potential of the tissue at the isotonic
point (where the percentage change in mass is zero)
is equal to the water potential of the sucrose solution
at that concentration. You can find tables or use
online calculators to determine the water potential of
sucrose solutions based on their molarity.

Q4: What are the larger implications of
understanding plant water relations?

A4: Understanding plant water relations is crucial in
many fields, including agriculture (optimizing
irrigation), horticulture (managing plant health), and
ecology (predicting the influence of climate change
on plant communities).
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