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General Instruction

1. Preparation. In order to get the most out of these laboratory ex-
periments, it is ESSENTIAL that you read through the lab manual ahead
of time, so that you are familiar with the goals of that day’s experiment,

and the principles of the techniques you will use.

2. Participation. You will share a set of equipments with a fellow
student, and will carry out experimental work cooperatively. It is impor-
tant that both you and your partner participate fully in all laboratory exper-
iments in order to obtain the maximum benefit. You should always moni-
tor your partner’s work, to ensure that you do not miss any important ex-

perimental techniques or observations.

3. Attendance. Attendance at all scheduled laboratories is compul-
sory, and will be checked at each laboratory session. Absence from the
lab for other than compelling and fully documented reasons (illness or
compassionate reasons, etc. ) for over 20% of the lab periods will result
in your being given an INCOMPLETE grade for the course at the end of

the semester.

4. Cleaning. You are responsible for keeping the laboratory and e-
quipment clean. Leave your bench clean and tidy at the end of each day.
Remove tape and labels from glassware and wash all used glassware in the
sinks. Use 95% alcohol to wash off labels made with markers. Throw

waste in the appropriate garbage.
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Lab Safety Rules

Safety is everyone’s responsibility !
P y

1. Keep the laboratory neat, orderly and clean. When you are working in the
laboratory, store things you don’t need (e. g coats, books, backpacks) out of the
way, in the places provided (wall hooks, under-bench cupboards). Do not bring

unnecessary materials (e. g extra books, clothing) to the laboratory.

2. Access to the laboratory is limited to students registered in the course. Who
have bheen advised of the potential hazards. Do not bring visitors without permission

of the instructor or demonstrator.

3. Wear a lab coat in the laboratory, and button it up properly. Don’t wear it

outside the laboratory , including when you go to the washroom!

4. Wear shoes, not sandals, at all times in the laboratory. Corrosive reagents

can easily be dropped onto unprotected toes. Tie back long hair.

5. Do not eat or drink in the laboratory; do not bring or store your lunch or
coffee cup in the laboratory; do not apply cosmetics (e. g lip balm) or adjust con-

tact lenses in the laboratory. Do not chew on your pen!

6. Oral pipetting is prohibited in laboratory. Use a bulb or pro-pipettor, or an

automated pipettor.

7. Wash your hands—with soap—before leaving the laboratory, and at any

time after handing materials that may be contaminated.

8. Open wounds, cuts, scratches and grazes should be covered with water-

proof dressings.

9. Sharp objects, such as needles and blades, should be handled with great
care. Dispose of sharps and broken glass in the proper containers. If a tube of bac-
terial culture breaks and spills, disinfect the material before you clean up. Be ex-
tremely careful to avoid cutting and infecting yourself! Follow the laboratory proce-

dures for clean-up.
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General Instructions For All Lab Reports

Each student will be responsible for writing all the lab reports throughout the semester. The
following general guidelines must be followed for each lab report.

The purpose of writing formal lab reports is for you to learn how to write and compile proper
sclentific reports. Each scientific journal has its own formatting requirements; however, they all
follow a similar format with a title, a list of authors, an abstract or summary, materials and meth-
ods, results (data in tables, figures, pictures and description), a discussion which interprets
results, and a list of references cited in the body of the manuscript. It is suggested that you look
through a few journals for examples of scientific publications. Some suggested journals are; Plant
Physiology, Proceedings of the National Academy of Sciences ( PNAS), Nature, and Cell.

Remember that the lab reports are an opportunity for you to practice your written communica-
tion skills. Additionally, it is a great opportunity for you to demonstrate your knowledge of labora-

tory concepts.

General Guidelines

(1) Double-spaced text and a 12-point font size. One inch margins.

(2) Do not use personal pronouns, i.e., “I isolated the chlorophyll” is unacceptable.
Rather, use “chlorophyll was isolated by ---”.

(3) Write in the past tense.

(4) Each lab report will contain multiple exercises. Combine these into one unit. Therefore,
you should have one title, introduction, materials and methods sections, results and discussions.

(5) Wrnite clearly and concisely using proper grammar, spelling and punctuation. The report

should follow in a logical manner making it easy to read.

Title Page
A cover page which includes a title, name and identification number, lab partner’s name,

the course number, group number.



Summary/ Abstract

A summary paragraph which clearly states the background, results with methods to obtain
those results, and a conclusion. A basic method to construct the abstract is to summarize each of
the sections ( Introduction, Materials and Methods, Results and Discussion) into 1 to 2 sen-

tences each. This section is often written last.

Introduction
The introduction presents a background to the research that is presented in the remainder of

the report. Additionally, the introduction presents the objectives of the study that was conducted.

Materials and Methods
In this course, we are not requiring you to rewrite the materials and methods presented in the
Course Manual. Rather, reference the sources appropriately and include any changes from the

methods outlined in the Course Manual.

Results

The Results section presents final data and observations, but the data are not discussed here.
The text in the results section should guide the reader through the figures and tables. Figures would
include graphs and photographs of gels, whereas tables should be organized in three-line format.

Discussion

The Discussion section is an opportunity for you to show that you understand the background
principles to the techniques you learned in the exercises, and did not blindly follow the protocols
outlined in the manual. The discussion presents an analysis of your results and the significance of
your findings. Each item you discuss must be clearly supported by the results (refer to figures or
quote values in tables, etc. ). If your experiments did not work, include some possibilities as to
why (e.g. , technique used or inaccuracy in methodology ). The discussion should end with a

short concluding sentence summarizing the entire report with final results and major conclusions.

Graphs and Diagrams

(1) A proper title is extremely important.

(2) The title must be self-explanatory so that the figure may stand on its own.

(3) The figure must be referred to within the text prior to its presentation.

(4) Plot the known quantity being systematically changed (independent variable), such as
time, substrate concentration, temperature etc. , on the horizontal x-axis or abscissa. The un-
known or measured quantity ( dependent variable), such as absorbance, enzyme activity etc. , is
plotted on the vertical y-axis or ordinate.

(5) Use clearly defined symbols (@, <&, , [J, o---) and not x, + or a small point

, for each set of data.
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Experiment 1 Measuring Osmotic Potential of Plant
Tissues by Plasmolysis Approaches

Goals

To understand the relation of water movement, including the movement between different tis-
sues or cells, and between plant and environment, with the water potential of plant tissue.

To learn the general methods of measuring osmotic potential of plant tissues.
Introduction

Water potential (W) defines the energy content of the water in the cell or plant and provides
a convenient summation of all factors influencing the water status of that tissue. It is expressed in
terms of pressure (bars or, more correctly, MPa, 1 MPa = 10 bars). The water potential of
pure water is zero bars. The addition of salts, as in plant cells, lowers the energy content of the
water (it can do less work), i e., it lowers the W. This effect represents one component of ¥,
the osmotic potential ( ¥_). With no external pressure or suction on the water, ¥ = v..
Adding pressure greater than atmospheric, as in the case of turgor in most plant cells, will in-
crease the energy content of the water (it can do more work), i e., it raises the ¥. Likewise,
adding suction or tension on the water lowers the . This represents another component of the total
V¥, the pressure potential (¥,). Other factors also influence the energy content (¥) of the wa-
ter in the cell, but these two are the main ones. It is important to realize that these are only com-
ponents of the total water potential, and it is the total ¥ which determines the water status of the
tissue and, hence, the directionality of water movement (always high to low energy; high to low
V).

In the experiments described below, the principle of water movement until equilibration of ¥
will be employed as indicators of ¥ and ¥, tissues at unknown ¥ will be placed in sugar solutions

of known and varying ¥. Since water always moves from high to low ¥ (energetically downhill) |



