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TRANSPIRATION IN PLANTS

Assessing:

Criterion 1:  Select and use technologies 

Criterion 4:  Develop and evaluate experiment

Introduction

The evaporation of water from the leaves of plants is called transpiration. As water is evaporated it is continually replaced from below so that water moves up the plant from the roots through the stem to be transpired into the surrounding environment. This movement is called the transpiration system.

Evaporation is a physical process requiring no biological energy (i.e. is it not an 'active' process). However, the amount of water is, to some extent, under the 'control' of the plant. The leaf epidermis is coated with an impervious cuticle which has small holes called stomata. Water must pass through these holes and the diameter of the stomatal aperture can change in response to external conditions. For more information read your text (stomatal closing and opening).

The rate of transpiration can be measured in the laboratory using an apparatus called a photometer.

OBJECTIVES


(a)
To use a variety of apparatus to measure the rate of transpiration in different plant 

materials


(b)
To evaluate the procedure and apparatus and suggest improvements in order to:


(i)
produce more reliable and repeatable results


(ii)
adapt the apparatus and materials to measure transpiration under different 


environmental conditions

MATERIALS    (Per group of 2 or 3 students)


Simple photometer (see diagram) may not be completely assembled


Stand, bass-heads (2), clamps (2)


Rubber and polythene tubing (a variety)


Wire, pliers to cut


String, scissors to cut


Beakers (1 x 600ml and 1 x 1000ml)


Plastic ruler, cellotape, paper clip


Stopwatch (or laboratory clock with second hand)



Ask for other apparatus as required to achieve objective  (b – ii)

PROCEDURE
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Examine the photometer shown in Figure 1 and understand how it works. Try to anticipate problems which could result from its use. Discuss these problems as a class with your tutor before you set up the apparatus.


KEY:


A
-
air bubble moves along the capillary tube to show uptake


LR
-
beaker for lower reservoir – keep full for continuous uptake


UR
-
separating funnel for upper reservoir – keep full


T
-
tap to be opened to move air-bubble back along capillary tube


P
-
plant shoot


S
-
support stand, boss-heads and clamps




Note that all seals should be completely watertight especially at 'C' between the plant 


and the clear polythene tube; use 2 to 3 coils of wire here if necessary.

1.
(a)
YOU MAY BE ASSESSED ON CRITERION 1 AT THIS POINT

Work in groups of 2 or 3 and set up a photometer which should work continuously. Place it

out of the way where it can be left to work for several days.

N.B.  It is not unusual for this step to take half an hour or more!

Make recordings of the transpiration rate under 'normal' conditions

1.(b)
ASK FOR ASSESSMENT OF CRITERION 1 whilst you are making 

these first readings.





Record the readings on the next page.

2.
Draw up a table of transpiration rates under normal conditions.


______________________________________________________________________________


______________________________________________________________________________

______________________________________________________________________________


______________________________________________________________________________

______________________________________________________________________________


______________________________________________________________________________
THE FOLLOWING QUESTIONS TEST CRITERION 4
3.
What units were you using in the table above?  Suggest improvements to increase the accuracy and reliability of the experiment so that it might be repeated with a different photometer at another time and give comparable results.


______________________________________________________________________________


______________________________________________________________________________

______________________________________________________________________________


_____________________________________________________________________________
4.
Suggest four experimental methods to change the external or the internal environment of the plant you are using so that you could record the effect on transpiration.


Method 1
____________________________________________________________________


______________________________________________________________________________


Method 2
_____________________________________________________________________


______________________________________________________________________________


Method 3
_____________________________________________________________________


______________________________________________________________________________



Method 4
_____________________________________________________________________


______________________________________________________________________________

5.
Carry out experiments to test the rate of transpiration under TWO of the conditions suggested 


above.  Record your results.


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________

6.
What results would you expect under the conditions you used?   Explain.


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________

7.
If there are any differences between the expected and the observed results, how do you account for these differences?


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________


_____________________________________________________________________________


______________________________________________________________________________


______________________________________________________________________________

CRITERION  1


STATEMENT
-
Student manipulates materials and apparatus correctly/safely.

STANDARDS
-
EQUIVALENCE  (Approximate)




Level of Attainment



Level of Attainment





 8   -   BIO5C A




   4   -   BIO4C A





 7   -   BIO5C B




   3   -   BIO4C B





 6   -   BIO5C C




   2   -   BIO4C C





 5   -   BIO5C t




   1   -   BIO4C t

N.B.  A scale with no overlap is more adaptable than a 6 point scale with overlap.


8
-
Student is completely self-motivated and conducts experiment in an outstandingly efficient manner.


7
-
Student selects all correct apparatus and materials and conducts experiment without prompting.


6
-
Student selects correct apparatus and materials and conducts experiment with minimal supervision.


*
5
-
Student selects some apparatus and materials and TRIES to conduct experiment without help.


4
-
Student enlists aid of teacher to select correct apparatus and materials to conduct experiment 


efficiently.


3
-
Student needs help to select the correct apparatus and materials and to successfully conduct the 


experiment.


2
-
Student selects correct apparatus and sets up the experiment with some success after considerable 

teacher involvement.


1
-
Student does not choose apparatus and conduct experiment even after considerable teacher 


involvement.

  *  This level useful because student could go either way depending on total assessment.

      These levels are the 'standard' Satisfactory Achievement levels for each syllabus.

EVIDENCE OF ACHIEVEMENT

Apparatus is set up correctly –

a
-
Plant placed in sensible position for 'normal' readings. (Away from fan heaters, open windows, etc.

b
-
Plant adequately supported

c
-
Plants dry before recordings commenced

d
-
Seals (especially at X) adequate

e
-
Upper reservoir full of water

f
-
Lower reservoir full of water

g
-
Apparatus full of water (no large air locks or bubbles)

h
-
Capillary tube horizontal

i
-
Capillary tube scaled (e.g. has ruler attached or at least is marked)

j
-
Capillary tube contains bubble of adequate size

k
-
Bubble is moving

COLLECTION OF EVIDENCE
1.
Teacher assessment of amount of assistance given to achieve standard specified.

2.
Teacher judgement of operational efficiency after inspection of apparatus and results.

3.
Teacher judgement of student understanding of apparatus after aural inquiry.

  Name: ………………………………   Line: …..

 Biology  5C
MICROSCOPE  SAFETY  TEST

  Topic:

SAFE  USE  OF  A  MICROSCOPE
  Reference:
Practical handout plus verbal instructions.
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  Testing Criterion 1:
Select and use technologies.

Answer the following questions by writing either 'True' or 'False'.

1.
A microscope should always be carried by its arm, with your other


hand under its base.
________

2.
Only the teacher or the lab technician should even attempt to


clean any lens surface on a microscope.
________

3.
The lens system closest to the eye is called the ocular. 
________

4.
The lens system closest to the specimen is called the objective lens. 
________

5.
You should always take care that the objective lenses do not hit the 


stage or a prepared slide when the revolving nosepiece is rotated.     
________

6.
You should always begin looking at material under the microscope 


using the high power objective.
________

7.
The low power objective lens is the longest objective lens. 
________

8.
If your microscope is 'set up' correctly, the field of view should be


a bright, evenly illuminated, white circle as you look through the 


microscope.
________

9.
A cover-slip should always be used when viewing a wet specimen


under a compound microscope.
________

10.
When you first place a slide on the microscope stage for viewing,


the specimen that you wish to see should be positioned so that it is


directly over the centre of the hole in the microscope stage.
________

11.
When looking down the microscope, you should use the coarse


adjustment to raise the stage platform in order to bring a specimen


into focus.
________

2

12.
The brightness of the light in the field of view should be adjusted


so that the image you see is about the same light intensity as (or


just slightly brighter than) the level of lighting in the room. 
________

13.
When using a microscope which has a condenser, the light intensity


can be reduced by raising the condenser a little. 
________

14.
When focusing under high power, only the fine adjustment should


be used.
________

15.
The appearance of a letter 'e', if it was viewed under a microscope,


would be both reversed and inverted.
________

16.
When you move a slide (that you are viewing) away from you 


(in an 'upwards' direction) the image moves towards you (in a 


'downwards' direction).
________

17.
When you move a slide (that you are viewing) to the right, the


specimen that you are looking at also moves to the right.
________

18.
Coverslips should be lowered from one side onto a wet mount in


order to prevent trapping air bubbles.
________

19.
The best way to remove air bubbles from a wet mount of a specimen


is to press down firmly on the cover-slip with a probe.
________

20.
The light intensity is increased when you change from low power to


high power.
________

21.
The combined magnification of a 'x10' ocular and a 'x4' objective


Lens is forty times (the diameter of) the specimen.
________

22.
If you change from a magnification of 'x50' to a magnification of 


'x100' then the field of view will be doubled.
________

23.
You should avoid getting water or other mounting solutions on


the objective lens and the stage of the microscope.      
________

24.
The microscope should always be put away with the objective lens


on the highest power.
________

25.
To view a section of a stem or a leaf using a light microscope


it should only be one cell thick.
________

ASSESSMENT:

Ratings determined as follows:

A = 24/25

B = 22/25

C = 19/25

This microscope test is pretty easy.  There were no 't' ratings.

Biology 5C Moderation Task for Criterion 1

Assessment Task for Criterion 1: Select and Use Technology

1. Attached is information about four magnifying devices used in biology:

Hand lens

Binocular microscope

Light Microscope

Electron Microscope


Read through this information. You are familiar with using the first three devices, but obtain one of each and remind yourself of their features.

2. In a table, summarise

· information about the magnifying power of each device

· situations in which it would be appropriate to use each device

3. You are provided with a full specimen of a flowering plant. Your task is to examine your specimen and record your observations of this plant. In the process you should:

· make use of the hand lens, the binocular microscope and the light microscope as well as the naked eye.

(you may decide to make wet mounts, thin sections etc to aid your examination of the plant)

· record the steps of your observations, noting why you use different devices at different stages

· record your observations in notes and drawings, with an indication of scale where appropriate. 

4. When you have finished, discuss in writing your use of the magnifying devices, including comment on:

· your success in using the different devices

· their strengths and limitations in carrying out the task you were given.

· Whether it would have been useful for this task to have access to an electron microscope.

Assessing Criterion 1: Select and use technologies


	
	A
	B
	C
	t

	Laboratory skills
	Selects appropriate technology/

equipment
	· Summary shows clear and detailed understanding of the differences in construction and purpose of the three devices


	· Summary shows clear understanding of the differences in construction and purpose of the three devices 


	· Summary shows understanding of the different construction and purpose of all three devices


	· Summary does not show understanding of the different construction and purpose of the three devices



	
	
	· Makes use of all three devices during the task. Notes show clear understanding of the intended contribution of each to the task.


	· Makes use of all three devices during the task. Notes show understanding of the intended contribution of each to the task.


	· Makes use of all three devices during the task


	· Does not use all three devices 



	
	Uses the technology effectively
	· Makes use of the devices to make accurate and detailed observations

· Produces accurate, scaled drawings including high power
	· Makes use of the devices to make accurate observations

· Produces good drawings including higher power magnification with some indication of scale
	· Makes use of the devices to make generalised observations

· Produces drawings with a good generalised indication of use of different magnifications


	· Does not use the devices successfully to make observations

· Does not produce drawings or drawings are do not give evidence of appropriate use of different magnifications

	Evaluation
	Evaluates equipment/

technology
	· Discussion of the task indicates a clear and self-critical understanding of the strengths and limitations of the equipment/technology used.
	· Discussion of the task indicates strengths and limitations of the equipment/technology used.
	· Discussion of the task indicates some awareness of the strengths and limitations of the equipment/technology used.
	· No discussion of the strengths and limitations of the equipment/technology, or discussion shows limited awareness.


Bio 5C Practical Test 1 2006




Name:…………….

Extracting DNA

Criteria assessed: 1 Select and use technologies


Time: 90 min

You will also receive a practical mark based on your efficiency and safe work practices in the laboratory. 

You may use your Biology Dictionary in this practical.

---------------------------------------------------------------------------------------------------------

Background Information

DNA can be extracted from tissues of most organisms by:

1) breaking down the cell membrane

2) removing cellular proteins and 

3) precipitating the DNA

Wheat germ is rich in DNA and protein as it is the embryo wheat plant. The embryo plant contains living cells and it has been removed from the remainder of the wheat seed. The remainder of the wheat seed contains starch and a protective coat and has been discarded.

Meat tenderizer, an extract of papaya (pawpaw), contains a protease which digests protein molecules making the meat more tender and easier to chew.

Method:

1.   Read all instructions and collect all equipment before you begin.

2. Add 100mL of water to a beaker and heat it to 50-60 ºC in a water bath. Hot water can be collected from the urns available. Be careful to handle the hot water with care.

3. Add 6g of wheat germ to the 100mL of water and mix well.

4. Add 3mL of detergent to the mixture. Maintain the 50-60 ºC temperature and stir gently for 5 minutes with a glass rod. Be careful NOT to form froth or scrap the sides of the beaker with the stirring rod.

5. Add 3g of meat tenderizer to the mixture.

6. Replace the beaker in the 50-60 ºC water bath and stir gently for 10 minutes.

7. Remove from the heat.

8. Remove 6mL of the solution (no solids) from the wheat germ mixture and place it in a clean test tube. Leave it to cool to room temperature (about 20 ºC).
9. Pour 6mL of ice-cold ethanol carefully down the side of the test tube to form a layer. This may be more easily done if you tilt the test tube on a slight angle.

10. Let the mixture sit undisturbed for 2-3 minutes until the bubbling stops.

11. The DNA will be floating in the ethanol (an alcohol). Swirl the glass 


stirring rod at the interface of the two layers to see the small threads of DNA.

12. Raise your hand and show the teacher your success at extracting DNA.

13. Clean up your equipment and area and again raise your hand for an area inspection.

Questions:

1. 
BEFORE YOU BEGIN list the minimum equipment you will need to collect to complete this experiment. Remember to include numbers and sizes. Safety equipment must be used but need not be included in this list.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

2. 
BEFORE YOU BEGIN list the chemicals, and their quantities, needed to complete this experiment.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

3. 
Clearly explain how you will set up a water bath and maintain it at 50-60 ºC.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

4. 
Explain how to use a pipette accurately.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

5. 
Complete the table to explain why you chose particular pieces of measuring equipment.


	What did you choose to measure:
	Equipment chosen (be specific)
	Explain why you chose this equipment over the other pieces provided.

	a) the 100mL of water?
	
	

	b) the 3g of meat tenderizer?
	
	

	c) the 6mL of ethanol?
	
	


4. 
Using your knowledge of cell structure, explain (i) why detergent is added to the wheat germ, (ii) why it is stirred for 5 minutes and (iii) why it is kept a temperature of 50-60 ºC.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

5a) 
Suggest a plausible reason that explains why it is important not to form froth on the wheat germ, water and detergent mixture.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………….…………………………………..

5b) 
Suggest a different, but plausible, reason that explains why it is important 


not to scrape the sides of the beaker of the wheat germ, water and detergent mixture.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

6a) 
Using your knowledge of cell function, explain why meat tenderizer is added to the 


wheat germ, detergent and water mixture and stirred for 10 minutes.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

6b) 
Suggest an alternative that could have been used in place of the meat tenderizer. Explain your suggestion.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

7. 
Give a plausible reason to explain why the ethanol bubbles when gently and carefully added to the test tube containing the solution from the wheat germ mixture.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

8. 
Give a plausible reason to explain why the DNA strands form at the interface of the two layers of solution and float in the ethanol and not in the solution from the mixture of wheat germ mixture.

………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

9. 
The wheat germ used is fresh and non-roasted wheat germ. Give plausible reasons to 


explain why this type of wheat germ is used.

…………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

10. 
Explain why is important to clean all equipment before you begin an experiment. ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

11a) 
Explain the correct method used to read the volume of a solution in a measuring cylinder. ………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………………

11b) 
In this experiment, where else would you need to apply the procedure outlined above? ……………………………………………………………………………………………………………………………………………………………………………………………………………………

12. 
Explain the steps you need to perform when using an electronic balance. ……………………………………………………………………………………………………………………………………………………………………………………………………………………

13. 
Practical Mark:

Criterion 1: Select and Use Technologies.


I used a Practical Test situation.

It should be prefaced with the following:

1. In class we have covered most of the theory for Crit 7 and Crit 8 so the students have a reasonable knowledge of cells.

2. Over the term we have been discussing and using the use of various pieces of measuring equipment in the lab, the degree of accuracy in measurement for different apparatus and when to use a piece of apparatus to obtain the desired degree of accuracy. 

3. We had used all of the skills necessary to complete this prac in previous pracs.

In the Prac Test the students had access to all of the apparatus. It was around the room in its usual place and they had to select it themselves. They had to choose the apparatus that gave the desired accuracy for the task. In the questions that followed they had to justify their choice of equipment.

After having administered the test I found that…

1. You can give them a 1,2 or 3 mark rating on their technique based on the DNA they extracted. 1 (fluffy white pieces near the interface

     2 ( thin threads

     3 ( clumpy white treads that looked like mucus

2. A class of 15 is about the desired number to have working at one time and be able to be observed comfortably by 1 teacher.

3. Although some of the questions involved knowledge of cell structure, which was also in their dictionary, I considered that explaining why certain procedures were followed still filled the use technology element of the criterion.

Marking Scheme for Criterion 1 Assessment




Read background info to task and task first!

Aspects of Criterion 1 tested by the practical task (Some of star, arrow triangle)

In an unfamiliar experiment 

· Considered, selected, competently used and evaluated the use of measuring tools appropriate to the quantity being measured in an aim to reduce the degree of experimental error.

· Demonstrated command of the technology, written and actual use e.g.  correct use of a pipette or measuring cylinder.

· Responded to changes e.g. pipette fillers not operating( were able to switch to an appropriate alternative.

·  Were able to explain why certain technologies and chemicals were used.

· Were able to suggest and justify alternatives to certain chemicals used.

Marking Scheme for Criterion 1 Assessment




Read background info to task and task first!

	A
	B
	C
	D

	To receive an A you should have achieved 85% + of ...

· Listed all of the equipment needed to complete the experiment including numbers of pieces of the same type of equipment and sizes required.

· Listed the chemicals used and their quantities.

· Clearly stated the equipment that gave the least experimental error for the quantity being measured from the ones available for use in the room e.g. the electronic balance that measured to within ± 0.01g in 3 g, and gave reasons for the choice.

· Clearly stated the correct use of equipment such as the measuring cylinder and electronic balance 

· and transferred knowledge to other areas - e.g. measuring volume in a pipette. 

· Related the background information to the steps of the procedure and incorporated some knowledge of cells in understanding  the use of…

                     - detergent to break down cell membrane

                     - stirring time to maximize detergent

                        contact with membranes and allow time

                        for its action

                     - temp of 50-60 C optimum temp for

                        detergent action

                     - meat tenderizer enzyme to remove

                        cellular proteins (and transferred the 

                        knowledge to suggest an alternative.)

                     - ethanol to precipitate the DNA.

· Made plausible suggestions as to why some  instruction should be followed e.g. 

               - reduce vibrations and frothing by

                 careful stirring to reduce DNA 

                 fragmentation and entrapment in froth

                 bubbles

· Made plausible suggestions as to why certain events occurred e.g. cold ethanol bubbling when placed in warm wheat germ mixture and why DNA was trapped in the layer between the ethanol and wheat germ mixture due to different densities (or solubility).

· Made plausible explanations as to why non-roasted fresh wheat germ was used in the experiment.

· Showed the success of their DNA extraction techniques in the types of threads produced.

· Explained why equipment must be clean to begin the experiment.

· Been observed in the laboratory conducting the experiment correctly and safely.
	 70%+
	50%+
	< 50%


Practical task: Analysis of a rock platform

Life Science - Marine and Biology 5C

Objectives:

1. The identification of marine organisms living on a rocky shore. 

2. The assessment of the population density of these organisms.

3. Production of a graphic profile of the transect studied with associated species distribution charts and comments on zonation in the transect.

4. Presentation of answers to questions about organisms found in the littoral zone.

Criteria to be assessed:

Crit 1
select and use technologies

Crit 2
collect and categorise information

Crit 3
plan, organise and complete activities

Crit 5
communicate ideas and information

Crit 10
demonstrate knowledge and understanding of the interaction of organisms and their environment

Background information:

The transect method of comparing the distribution of organisms in a certain area:

Whenever a study is made of an area a measure of population numbers is useful. The line transect is the method we will use in this study. It is used to estimate percentage cover and involves sampling along a string line. At regular intervals a quadrat square is randomly placed on the string line and then an estimate of the number of organisms within that square is made. The transect will be from an arbitrary chosen point above the orange lichen zone to the lowest level reached by the tide on the day of sampling.
Method: Rock platform transect 

1. Work in groups to collect the data as instructed below

2. The object of the practical is to survey a transect perpendicular to the water on the rocky shore at Fossil Bay. 

3. From the information gathered you will become familiar with:

· the organisms found there

· their horizontal and vertical distribution

· the physical factors influencing their distribution

· the biological factors influencing their distribution

4. The top position will represent 0 metres horizontal distance and the water level 0 metres vertical distance.

5. Heights on the shore will be surveyed every 3 metres using a horizontal 


 3 metre line given by the tape (see diagram below). 

6. The transect will be sampled using quadrats measuring 0.5m x 0.5m.

General instructions:

Decide where your transect line will be on the rock platform.

·  This can be done by placing a rope down the line or by choosing an object or rock close to the low tide mark and aiming for this between each station.  

Start at the top of the transect and put down the quadrat square. 

· To ensure that this is done randomly, stand facing the same direction at each station and then hold the quadrat square out from your body in the same way and without looking at the ground drop it carefully.

Make your measurements to be used for the calculation of height above sea level. 

· Use the string and spirit level to obtain the horizontal distance and the tape measure to obtain the value of V at each station

Estimate or count the number of  each different organism in the square and record it.

Move the quadrat square down to the next sampling station (3 metres) and repeat the process.

Record the following information at each station:

1. The vertical distance of each station in metres. (see diagram)

2. The species of plants and animals present. (name or description)

3. Numbers or abundance ( in percentage ) of each species present. (eg 1 only, few, 50%, abundant ). The total number of most species can be recorded (barnacles, muscles etc.) but estimate percentage cover for lichens, algae etc.

4. A description of the quadrat (eg. rock pool, top of rock surface)



Suggested recording methods:

1. Recording distances and heights on the transect.

	Station number
	Horizontal distance from station 1 (m)
	Vertical distance from previous station (cm)
	Vertical distance from station 0 (cm)
	Height above lowest water level (cm)

	0
	
	
	
	

	1
	
	
	
	

	2
	
	
	
	

	3
	
	
	
	


2. Recording species number or % cover in quadrats.

You will need to prepare a recording sheet like this at each station

	STATION NUMBER:

	SPECIES NAME*
	
	

	Common
	Scientific
	N° in Quadrat or % Cover
	Habitat Description

	
	
	
	


* If you do not know the species name then write a description of it for use when you check the text books back at the lab.

3. Presentation of profile diagram and distribution charts.
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Complete a report that lists: 

1. A description of the method used.

2. Your data presented in the way shown overleaf .

3. A description of the zonation patterns you observed in the transect.

4. A detailed explanation of why these patterns occurred. 

5. Comment on the effectiveness of using a quadrat, spirit level, and estimation techniques along a transect as a way of analyzing the distribution of organisms on the platform. 

Answer the questions below and include them in your report.

1. Some sea anemones  are frequently found in rock pools in the intertidal (littoral) zone. Barnacles like to inhabit a zone between the high and low tide marks. What survival problems do you think these organisms would face when the tide is out?

2. Describe three features of seaweeds that would promote survival in the rocky shore environment. Explain how each feature helps the organism.

3. The diversity of species and the actual number of organisms increases further down the rocky shore, reaching a maximum below low water mark. Explain why this is so.

4. Construct a food web for the rocky shore using producers, first order consumers, second order consumers and third order consumers. Use organisms that you see in your transect as well as those that come into the area at high tide.

5. Barnacles are filter feeding animals, extracting particles of food from the water that flows over them when the tide is in. Some inhabit the littoral zone where they are commonly found clustered in groups in rock crevasses. Barnacles are hermaphrodite (bisexual) but cross-fertilising (they only mate with other individuals). What advantages are there for the individual barnacle in living in groups occupying rock crevasses?

6. Limpets are herbivorous animals (only eat plant material) which brows on algae in the littoral zone. Why are barnacles commonly found clustered together whereas limpets tend to feed further apart from one another?

7. Larval stages of sessile animals that are planktonic can settle on any part of the littoral zone and develop there into the adult stage. How, then, does the zonation of the different species come about?

Note to Biology teachers:

This is part of the excursion notes I use when working with my students on Maria Is and at Preservation Bay. It is a combination of several prac. outlines using work from Anne Dean, Stewart Walls and Me. I have modified it quite a bit over the years especially in the equipment we use. The distance between stations is 3 metres to suit the locations where I work but you may want to vary this. If you want the rest of the sheets which include detailed information about the littoral zone and organisms that live there I’m happy to supply them.   

Notes on Equipment:

Spirit level : hand held (approximately 15cm) 

Tape: Metal builders tape

Meter ruler: usually adequate for vertical distance

Quadrat square: fold up home made variety using cut up real estate signs and large butterfly pins.

Assessment: for Criterion 1 only

	
	A
	B
	C

	Use of measuring devices
	This prac does not involve the use of complicated technology and I would expect all students to be able to effectively use all the apparatus. Assessment Based on mastery ie can or can’t
	
	

	Comments on effectiveness of the method
	Critically analyses and evaluates the technique. Suggests improvements.
	Analyses and evaluates  technique.
	Makes some comment about technique

	Helps and guides others during the practical
	Facilitates the process of helping others
	Guides others
	Helps others


Osmosis in potatoes

Experiment : The effect of different strengths of salt solutions placed in different concentrations

Equipment 




- Salt solutions of different 
- scalpel
- ruler



concentrations (10% to100%)
- one large peeled potato
- electronic balance



- 11 test tubes
- dissecting needle
- distilled water




- test tube rack
- paper towelling
- tile



- cork borer (d = 1 cm)
- 10 mL measuring cylinder
- marking pen.

Method

1
Use a cork borer and a scalpel to cut 11 potato cylinders measuring 2 cm in length. Make sure there is no potato skin on the cylinders.

2
Use an electronic balance to weigh each potato cylinder. The weight and length of all potato cylinders should be the same. Record the length and weight of each cylinder in Table I.

3
Label five test tubes as shown in the table below.

	Test
	Test
	Test
	Test
	Test

	tube 1
	tube 2
	tube 3
	tube 4
	tube 5

	Distilled

Water
	Salt Solutions




4 Place 1 potato cylinder in each of the test tubes numbered 1‑5.

5 
Pour 10 mL of distilled water into test tube 1 . Pour 10 mL of salt solutions of different concentrations (as shown in the table above) in test tubes 2 - 5.

6 
Leave the potato cylinders in the salt solutions for 30 minutes.

7 
After 30 minutes, use a dissecting needle to remove the potato cylinders from the test tubes. Place them on paper towel and pat them dry.

8 Measure the length and weight of each potato cylinder and record your measurements in Table 3.

9 
Observe any changes in the appearance of the potato cylinders. Record in Table 3 whether they are turgid or flaccid.

10 Calculate the change in mass as a percentage of the original mass by using the formula given below.

           % change in mass = mass change (+ive or ‑ve) x 100 ÷ initial mass

(If it is a gain on mass, record it as a positive percentage. If it is a loss on mass, record it as a negative percentage.)

11 
Collate the groups results and calculate the average % change in 


mass for each solution.

12 
Discard the potato cylinders in a rubbish bin and clean the test tubes.

Results

	Test tube
	Solution used
	Changes in length and mass of potato cylinders

	
	
	Length before (a) mm
	Length after (b)mm
	Change in length

(b) –(a) mm 
	Mass before (c) g
	Mass after (d) g
	%change in mass

(c-d) x  c     100
	Interpretation

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


Graphing

Using the class data, draw a line graph by plotting the change in mass of potato cylinders against the concentration of sodium chloride solution.

Analysis of results

Use the groups results to answer these questions.

1. Which salt concentration caused the greatest changes in mass and length? Explain.

2. Which salt solution caused the smallest changes? Explain.

3. What were the dependent and independent variables 

4. Which test tube was used as a control with the potato cylinders?

5. If the concentration of potato cell sap was 15%, what would you expect to see if it is placed in 15% salt solution?

6. List three possible errors that could have occurred in this experiment. Include a valid explanation for why each one might have occurred.

OSMOSIS IN POTATO CELLS


Criterion 1: Select and use technologies.

This series of exercises will require you to:

· Complete Potato Cells prac. See separate sheet.

· Collate class data and present on a spreadsheet. The following guide will show you how.

· Average results: Using AVERAGE function on a spreadsheet.

· Prepare graphs using a spreadsheet:  A: Graph of average results.  B: Reset X-axis scale to highlight data between 0% and 1% .

Spreadsheet Guide

1 Open a spreadsheet program eg Excel and enter data as shown below. (DO NOT use % sign after each result!)
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2 Click in this cell then enter the AVERAGE function like this to calculate average results. Note reference to data in cells B3 to B8. Complete the remaining cells in this row.

3 Format numbers with 2 decimal places if required.

[image: image5.png]@ Excel File Edit View Insert [JIIJIENY Tools Data Window

Arial

3

o]/ o o [EPY Y

|




 [image: image6.png]Format Cells

—————{(Number | Alignment | Font | Border _Patterns __Protection |

e e
General o
Gureney | | oecmtlaces: 2] )
Recomn
oo 1 se 1000 Separsor
Time
eraraae
rcion | | negae numbers
Senene
ey =)
sl (250

(552100

Number is used for general display of numbers. Currency and Accounting offer
specialized formatting for monetary value.

(o) @060




4 Carefully select data to graph by highlighting the “%” row then holding the COMMAND 

    key (Mac) or CTRL key (Windows) and highlighting the “Average” row.
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5 Graph data by clicking the CHART WIZARD.
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6 Select X Y (Scatter) graph then follow the Chart Wizard prompts
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7 Add a chart title and labels for both X and Y axis.
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8 Resize the graph and delete the legend.
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9 To highlight the graph in the 0 to 1% region first select and COPY your graph. PASTE a new copy below the first.

10 Point the cursor at any number on the X axis of the second graph and double click. Select the “Scale” tab. Complete the following settings.
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11 Point the cursor at any number on the Y axis of the second graph and double click. Select the “Scale” tab. Complete the following settings.

[image: image15.png]Format Axi

Colors and Lines [ PSealen] Font | Number | Alignment

Value () axis scale

Auto
O Minimum
O Maximum: |5
O Major unit: |1
O Minorunit: |1

 Value 00 s
Crossesat [0

Display units: None () ¥ show display units label on chart
2 Logarithmic scale

(2 Values n reverse order

(21 Value 00 axis crosses at maximum value

() @060




12 Change title and axis labels on the second graph.

13 Check PRINT PREVIEW before printing.





































FIGURE 1


A SIMPLE POTOMETER
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V = vertical distance of each station to the horizontal in metres.
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