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Broad Bean seeds

NAME: John Smith
SCIENCE CLASS: 8SCI1

SCIENCE TEACHER: Mr Bean
Problem:
Does soaking broad bean seeds in different types of water affect how fast they germinate?

Aim:

To see if soaking broad bean seeds in 3 different types of water affect the speed of germination.

Hypothesis:
Soaking broad bean seeds in distilled (pure) water will make them germinate faster because the seed will quickly soak in all the water it needs to germinate. Whereas, if it is soaked in the sugar or salt solutions, the salt and sugar will slow or even stop the seed from soaking all the water it needs. The movement of water into the seed is due to a process called osmosis.
Materials and Risk Assessment 

	Equipment
	Hazard (assess)
	Precaution (control)



	9 plastic sleeves
	No Hazard
	No Precaution Needed



	Plastic Measuring Cup
	No Hazard
	No Precaution Needed



	Plastic measuring cylinder
	No Hazard
	No Precaution Needed



	Plastic Pasteur pipette 
	No Hazard
	No Precaution Needed



	White Sugar 
	Could slip if spilt on floor
	Work over tabletop and tea towel to catch any spills


	Table Salt
	Could slip if spilt on floor
	Work over tabletop and tea towel to catch any spills


	1L Distilled Water
	Could slip if spilt on floor
	Work over sink, but if spilt, clean straight away before accidents occur


	63 Broad Beans
	No Hazard
	No Precaution Needed


	Paper Towels
	No Hazard 
	No Precaution Needed 


	3 Bowls for Soaking Seeds
	Glass bowls could break if dropped on floor
	Use plastic bowls as these will not break if dropped on floor


	Stapler
	Could accidentally staple finger
	Watch what you are doing when handling the stapler or get help


	Tape
	No Hazard
	No Precaution Needed


	Shelf
	No Hazard
	No Precaution Needed


	Ruler
	No Hazard
	No Precaution Needed


	Camera
	No Hazard
	No Precaution Needed


	Electronic balance
	If water spilled on it, could electrocute you
	Keep away from water. Use in centre of bench so it is not knocked on to the floor



Method:
1. Collect three identical plastic bowls and label “water”, “sugar” and salt”.

2. Weigh 20g of table salt into one plastic bowl.

3. Weigh 20g of white sugar into the second plastic bowl.

4. Measure 100mL of distilled water with a measuring cylinder and pour into each plastic bowl.

5. Stir with a plastic spoon until the sugar and salt have dissolved.

6. Place 21 broad bean seeds into the bowl with distilled water.

7. Place 21 broad bean seeds into the bowl with sugar solution.

8. Place 21 broad bean seeds into the bowl with salt solution.

9. Soak the seeds overnight.

10. Put 9 paper towels cut to A4 size into 9 A4 plastic sleeves.
11. Staple a horizontal line of staples along the middle of the plastic sleeve.

12. Place 7 distilled water soaked seeds evenly into each of 3 plastic sleeves containing the paper towel and label them ‘distilled’.
13. Place 7 sugar water soaked seeds evenly into each of 3 plastic sleeves containing paper towel and label them ‘sugar’.
14. Place 7 salt water soaked seeds evenly into each of 3 plastic sleeves containing paper towel and label them ‘salt’.

15. Stick each of the plastic sleeves with sticky tape to a bookshelf making sure they are in the same environment so they all receive the same amount of light and heat.

16.  Wet the paper towel in all the bags with distilled water using a Pasteur pipette. 
17. Observe each plastic sleeve everyday until the experiment is over by measuring the root length and shoot length with a 30 cm ruler, taking pictures with a digital camera so that you can put the pictures onto the computer later and writing what you see and your thoughts into a log book or log table.

18. Record the results into a results table and also graph average length of root for each day.
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	This is all the equipment I used in using my experiment. I also used an electric measuring scale, but didn’t get a picture of it.
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	This was the set up after I put all the seeds in the appropriate plastic sleeves and hung them on the bookshelf.


Variables:

	Variable
	Type of Variable
	How is it changed, measured or kept the same



	Type of seed
	Controlled
	Use the same type of broad bean from the two packets bought from the same nursery at the same time with the same use by date.


	Amount of Water
	Controlled 
	Measure with a measuring cylinder the amount of distilled water used to make the solutions.


	Type of water used for watering seeds
	Controlled
	Kept the same by watering with Pasteur pipette containing distilled water 



	Amount of salt or sugar
	Controlled 
	Used an electronic balance to measure 20g of table salt or 20g of white sugar



	Type of Water
	Independent
	Changed by putting nothing but distilled water in one bowl, white sugar and distilled water in another and one with table salt and distilled water



	Growth of seedlings
	Dependent
	Measured length of root and stem each day 




Results:
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	This is a comparison of all the soaked seeds with the seed that wasn’t soaked. The soaked ones were swollen. The seed soaked in the salt solution appeared to be the smallest of the soaked three.
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Seeds soaked in distilled water overnight.
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Seeds soaked in salt water overnight.
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Seeds soaked in sugar water overnight.


	Day
	Observations


	Photographs

	0
	I put the seeds into their appropriate bags. The salt solution soaked seeds are smaller than the other 2. The seeds soaked in distilled water seem the most swollen.
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	1
	The distilled water soaked seeds have started growing roots. The longest is approx. 4mm. The others range from 1mm to 4mm. Ave: 3 mm. No roots in the others.
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	2
	The roots of the distilled water soaked seeds have grown to 1cm now, but they haven’t grown any shoots yet. Ave: 7mm. The other 2 types haven’t grown at all yet. 
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	3
	The distilled water soaked seeds have grown a further 1cm in only 1 day. Ave: 15mm. The sugar solution soaked seeds have grown about 4mm for the longest one and 2mm for the shortest one, the rest were in between. Ave: 3mm. The salt still haven’t grown at all yet. 
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	4
	The distilled soaked seeds have grown a lot. The longest one is 4cm, and the shortest being 3cm, the rest ranging in between. Ave: 35mm. The seeds soaked in sugar solution have all grown about 1cm now. Ave: 10mm. The ones grown in salt are going mouldy. 
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	5
	The seeds soaked in distilled water have grown huge now. The longest one is 6cm, and the shortest is 4cm, so the others range between them. Ave: 50mm. The sugar solution soaked seeds have grown to about 1.5cm, the shortest being 0.5mm. Ave: 12mm. One of the seeds soaked in the salt solution has started growing mould. 
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	6
	The seeds soaked in distilled water have roots that are about 7cm, the shortest being 4cm. Ave: 60mm. The seeds soaked in sugar solution have grown to 2.5cm, the shortest one being 1cm. Ave: 20mm. The seeds soaked in salt solution are growing even more mould. 
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	7
	The salt solution soaked seeds are all covered in mould but don’t appear to be growing anything else. The seeds soaked in distilled water have grown very big; roots and shoots alike, the longest root being 9cm and the longest shoot about 3cm. Root Ave: 80mm. The sugar solution soaked seeds are growing very slowly, the longest root is 4cm, and the shortest is 1cm. Ave: 25 mm. They haven’t grown shoots yet.
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	8
	I can’t even see the seeds that were soaked in the salt solution because they are all covered in mould. I don’t think they will grow. The seeds soaked in distilled water are really big, the longest root is 11cm, the shortest is 8cm and the longest shoot is 5cm. Root Ave: 100mm.The seeds soaked in sugar solution are growing so slowly, the longest root is 4cm and the shortest is 2cm. Ave: 30mm. The shoots have started showing and are about 1cm long.
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Discussion:
The information I have found on the internet looking at past experiments done by different people support my results. They all said in their hypotheses that the seeds soaked in distilled (pure water) would grow the best. I thought this too, so I said that in my hypothesis also. The reason I thought this was because in all the research I did, when there were high salt levels in the soil, no plants could grow there. I also read that if there is a higher concentration of water outside of the seed than inside the seed then water will move into the seed more quickly by a process called osmosis. This will make the seed look more swollen. If the concentration is the same, then the seed will not absorb any water and will stay the same size. If the concentration of water on the outside of the seed is lower than the inside, water will move out of the seed than go in, making the seed appear smaller. 
I was surprised that the seeds in the sugar solution germinated later because I thought the sugar may provide added food for the seedlings. However, broad beans are large seeds so they already have lots of food. 

One point that puzzled me was that the sugar water and the salt water had the same mass of solute in each (i.e. 20g). My father explained that although there was 20g of salt and 20g of sugar in the same volume of distilled water, salt particles weigh less than sugar molecules so the concentration of water was different in each one. The salt water had a much lower concentration of water than the sugar water so less water would move into the seeds soaked in the salt water by osmosis than in the sugar water.

I think the experiment was a fair test because I used the same type of seeds from the same shop with the same use by date, I soaked them in the same amount of distilled water and used the same amount of water plus the  sugar or salt, I hung all the bags in the same place so that they got the same light, I watered them with the same type of water (distilled) and I did the experiment at the same time for all of them so they were all going for the same time. May be I could have measured the water more accurately with the Pasteur pipette before watering it so that all the plastic sleeves got watered with exactly the same amount of water.
I didn’t really come across any difficulties in my experiment. It was a simple experiment. The only real difficulty I really had was finding a place where I could keep all the plastic sleeves together. All I needed to do was clear a shelf and put them all there.
I can not really think of anything to make the experiment easier. The reason being because before I started, I did some research and tried to think of everything to make my experiment easier. I used an electronic balance so that I could weigh the amount of table salt and white sugar more accurately and this made it easier. Everything else was as expected, like using a digital camera to take pictures and a Pasteur pipette to water them. I think my data is reliable because I conducted three replications for each type of water and calculated the average growth of roots and shoots. 
Conclusion:

The results of this experiment prove my hypothesis to be correct. The results of this experiment show that broad bean seeds grow the fastest if they are soaked in distilled water rather than salt solution and sugar solution.
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