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Dissection and Scientific Drawing
Students’ Sheet
In this investigation, you will develop the key scientific skills of close observation, dissection of an organ, and scientific drawing. 

You will focus on a flower, a plant reproductive organ that is adapted for pollination.

Learning outcomes
You will:

· Observe the structure of a flower

· Observe, dissect and record the floral parts of that flower

· Prepare a longitudinal section of a flower

· Produce an annotated scientific drawing of the longitudinal section of the flower

· Understand how the structure of the flower is adapted to its function.
Health and Safety
CLEAPSS Student Safety Sheet 74 provides information about assessing the risk posed by plant material. 
Many plants contain toxins. To minimize any potential risk, inform your teacher if you are aware of allergies to a particular plant so that it can be avoided.
The pollen of some lilies stains clothing. Wear a lab coat to protect your clothes. 
Take care when using sharp instruments such as single sided razor blades, scissors and mounted needles and follow the instructions for their safe use that have been given to you by your teacher.
When drawing it is important to take regular breaks to avoid eye strain and damage to the wrist and back. A short rest from drawing every half hour is a good idea.
Apparatus
Per student

For observing and dissecting flowers

·  2 Alstroemeria flowers. The flowers should have stems at least 1cm long.
· Containers (jam jar) for students to put their specimen in
· Tile or cutting mat
· Single edged (safety) razor blade
· Dissecting needle or seeker for separating parts
· Fine (pointed) forceps 
· Small pointed sharp dissecting scissors
· Hand lens x10
For drawing
· A4 white paper
· HB pencil. A soft pencil (e.g. 2B) will smudge too easily
· Access to a pencil sharpener.

· A clean good quality eraser.
· A ruler for measuring and for drawing label lines
Per class

· Also very useful if available, a dissecting microscope magnification x10-20
Method
You will need two flowers from a stem of a plant called Alstroemeria. Make sure that each flower has a flower stalk that is about 1cm long. 
Flower  A will be dissected to investigate the parts of a flower.

Flower B will be cut in half longitudinally (to show its internal structure) and drawn
Dissection.of Alstroemeria flower A
Observation
Begin by examining the Alstroemeria flower in detail. 

Identify the visible floral parts and decide on the flower’s symmetry. This will help you to decide on the best line of cut in the dissection. 

Examining the floral parts
Carefully take the flower apart as follows. 
Using fine forceps or fingers, start at the outside of the flower and carefully remove each of the floral parts in turn, placing them in order on a piece of stiff paper or card. Note that where floral parts are joined at the base they may tear as you pull them apart so do this very gently.

Count the number of parts in each whorl. 
Look at the detailed structure of each of the floral parts and discuss their possible function.
The floral parts can be stuck to the card and labelled.

Drawing Alstroemeria flower B

Cutting a longitudinal section

You will now cut a longitudinal section to reveal the internal structure of the flower. Before cutting, decide on the best line of cut. 

Take care with sharp and pointed instruments. Work slowly and carefully – most flowers are quite fragile. 

1. Take a flower with about 1 cm of flower stalk. Place the flower on a cutting tile. Gently hold the flower by its petals to keep it steady while the safety razor blade is used to cut carefully and cleanly through the flower stalk and ovary. Remember to cut vertically along the flower’s line of symmetry. 
2. Do not attempt to cut the style, stigma or any of the stamens in half.  

Count the stamens. Work out how many need to be in each half.  Where a flower has an odd number of stamens, e.g.3 or 5, you will leave 2 or 3 in each half. Make sure these remain when you cut through the sepals and petals.

In the label, give the actual number of stamens in the flower but note that in the drawing no stamens have been cut.

3. Using the pointed dissecting scissors, cut down through any of the petals and sepals which lie along the line of cut and gently prise the flower apart

Scientific drawing

Drawing may be slower than taking a photograph. The advantage, however, is that it requires constant reference back to the specimen, looking carefully at detail and working out of how structures fit together. This has the value of leading to a greater understanding of the overall structure of the specimen and how it works. If you can draw an organ you will understand it! 
1. Make sure that you have adequate light both on your specimen and your paper

2. Decide on the size of your drawing. Measure the longest dimension of your half flower and decide how much larger it needs to be in order draw the detail clearly; fill about half of your drawing space. It is usually easiest to make your magnification a half, or whole numbers e.g.  x 1.5;  x 2;  x 2.5; etc.

3. Using a sharp pencil, draw the outline of the overall shape of your flower and the main structures within it. Your finished lines should be clear and continuous. They should join up with other lines neatly without gaps or overlapping.
4. Use a ruler to get the proportions correct (remember if you have decided for example, to draw twice life-size, all your measurements will x 2.) 

5. Making careful observations, begin to add detail. Use a hand lens or dissecting microscope if you need to.
6. Gently erase any unwanted lines with a clean good quality eraser. 

7. Remember to observe closely and draw what you see.

Labelling 

With a sharp pencil add a title to your drawing and label all the essential features.

Labels should be annotated, for example, to note the function of a structure or an unexpected observation. These notes should be very brief.

All labels should be written horizontally and must be neat and legible

Make sure the label lines start exactly at the structure. Draw straight lines with a ruler. Do not cross lines and don’t add arrowheads.

Indicate the scale of magnification of your drawing. Size can be indicated using a magnification sign and a number for example x 2.
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