Does microwaving bean seeds have an effect on their germination?
By Mary Contrary







Class Teacher: Mr Bean

Problem: 
Does microwaving affect the germination of bean seeds?
Aim: 
To test if microwaving bean seeds for different periods affects their germination.
Hypothesis: 
The bean seed will start germinating slower because the microwave oven will give the seed microwave radiation and damage the embryo. The longer the seed has been microwaved, the slower the seed will grow.
Equipment and Risk Assessment:
	Equipment
	Hazard (Assess)
	Precaution



	Microwave oven
	Set up the wrong setting
	Be careful to set it for the right setting


	Bean Seeds x56
	Could break or fall apart
	Handle them with care.



	A4 Plastic Sleeves x14
	No hazard
	No precaution needed



	Pasteur pipette
	Glass Pasteur pipette could break if dropped
	Use a plastic Pasteur pipette.

	Paper towels
	No hazard
	No precaution needed



	Tap water
	No hazard
	No precaution needed



	Ruler
	No hazard
	No precaution needed



	Stapler
	Could staple your finger
	Watch what your doing when using stapler



	Measuring cylinder
	Glass measuring cylinder could break if dropped
	Use plastic measuring cylinder

	14 plastic pegs
	No hazard
	No precaution needed



	Indoor clothes rack
	You could bump it and make it collapse
	Place in area away from main walkway



	Camera
	No hazard
	No precaution needed




Variables:

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



	Time in microwave oven
	Independent
	Changed by putting the bean seeds in the microwave for different lengths of time.



	Length of seedling
	Dependent
	Using the same ruler



	Amount of seeds
	Controlled 
	Kept the same by counting the amount of seeds in each plastic sleeve.


	Type of seed
	Controlled 
	Kept the same by getting the seeds from the same packet.



	Age of seed
	Controlled 
	Kept the same by getting the seeds from the same packet.



	Amount of water
	Controlled
	Kept the same by measuring the amount of water used to water the bean seeds and using the same amount.



	Amount of light
	Controlled
	Kept the same by putting all the plastic sleeves in the same spot.



	Temperature
	Controlled
	Kept the same by putting all the plastic sleeves in the same spot.




Method:

1. Divide 56 broad bean seeds evenly into 14 plastic sleeves, 4 seeds in each plastic sleeve.
2. Leave one set of seeds as control. Do not microwave these seeds.

3. Microwave other sets of seeds for 30 secs, 1 min, 1.5 min, 2 min, 2.5 min and 3 min respectively on ‘high’.

4. Place the 14 groups of 4 broad bean seeds each into plastic bowls containing 100mL of tap water each. 
5. Soak broad bean seeds overnight.

6. Put one sheet of paper towel into 14 large plastic sleeves.

7. Staple a horizontal line of staples across the middle of the plastic sleeves.
8. Put seeds into plastic sleeves in a visible position.

9. Water seeds twice a day and measure the length of the root and the stem.
10. Record all information in a logbook. Include drawings, photographs, records of the length of the seed and root and the date of which you made those observations.

11. Observe growth for 7 days.

12. Prepare a line graph of average shoot length over time for each microwave dosage.

13.  Prepare a line graph of average root length over time for each microwave dosage.
Results:
	
	BROAD BEAN SEEDS  Germination data  "PLUMULE"
	

	
	
	
	
	
	
	
	
	

	Date
	Control 1
	Control 2



	 
	1
	2
	3
	4
	5
	6
	7
	8

	Sun 6/3/2011
	
	
	
	 
	
	
	
	 

	Mon 7/3/2011
	
	
	
	 
	
	
	
	 

	Tue 8/3/2011
	
	
	
	 
	0
	
	0
	 

	Wed 9/3/2011
	0
	0
	0
	0
	5
	0
	3
	0

	Thu 10/3/2011
	2
	7
	9
	6
	16
	2
	7
	1

	Fri 11/3/2011
	5
	12
	16
	21
	20
	5
	27
	5

	Sat 12/3/2011
	5
	12
	22
	32
	22
	5
	27
	15

	Sun 13/3/2011
	5
	12
	30
	32
	19
	14
	27
	25

	Mon 14/3/2011
	5
	12
	28
	38
	17
	15
	27
	29

	Tue 15/3/2011
	5
	
	28
	38
	
	20
	25
	30

	Wed 16/3/2011
	5
	 
	28
	60
	 
	20
	25
	30
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Plumule growth "0.5 min"






	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	


	
	BROAD BEAN SEEDS  Germination data  "PLUMULE"
	

	
	
	
	
	
	
	
	
	

	Date
	0.5 min 1


	0.5 min 2



	 
	1
	2
	3
	4
	5
	6
	7
	8

	Sun 6/3/2011
	
	
	
	 
	
	
	
	 

	Mon 7/3/2011
	
	
	
	 
	
	
	
	 

	Tue 8/3/2011
	
	
	0
	 
	0
	0
	
	0

	Wed 9/3/2011
	
	0
	4
	0
	1
	1
	0
	1

	Thu 10/3/2011
	
	5
	17
	6
	10
	10
	4
	5

	Fri 11/3/2011
	
	17
	31
	16
	16
	15
	18
	13

	Sat 12/3/2011
	
	22
	38
	21
	18
	24
	26
	20

	Sun 13/3/2011
	
	23
	39
	23
	18
	24
	28
	26

	Mon 14/3/2011
	
	27
	39
	26
	20
	
	29
	27

	Tue 15/3/2011
	
	27
	40
	27
	20
	
	25
	25

	Wed 16/3/2011
	 
	25
	55
	35
	16
	 
	25
	25
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	BROAD BEAN SEEDS  Germination data  "PLUMULE"
	

	
	
	
	
	
	
	
	
	

	Date
	1.0 min 1


	1.0 min 2

	 
	1
	2
	3
	4
	5
	6
	7
	8

	Sun 6/3/2011
	
	
	
	 
	
	
	
	 

	Mon 7/3/2011
	0
	
	
	 
	
	
	
	 

	Tue 8/3/2011
	1
	
	
	 
	
	
	
	 

	Wed 9/3/2011
	1
	
	0
	 
	0
	
	
	 

	Thu 10/3/2011
	12
	
	2
	 
	1
	
	
	 

	Fri 11/3/2011
	23
	
	13
	 
	19
	0
	
	 

	Sat 12/3/2011
	21
	
	14
	 
	24
	3
	
	 

	Sun 13/3/2011
	21
	
	15
	 
	31
	18
	
	 

	Mon 14/3/2011
	18
	
	15
	 
	24
	25
	
	 

	Tue 15/3/2011
	
	
	
	 
	25
	35
	
	 

	Wed 16/3/2011
	 
	 
	 
	 
	25
	50
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	BROAD BEAN SEEDS  Germination data  "PLUMULE"
	
	

	
	
	
	
	
	
	
	
	

	Date
	1.5 min 1


	1.5 min 2

	 
	1
	2
	3
	4
	5
	6
	7
	8

	Sun 6/3/2011
	
	
	
	 
	
	
	
	 

	Mon 7/3/2011
	
	
	
	 
	
	
	
	 

	Tue 8/3/2011
	
	
	
	 
	
	
	
	0

	Wed 9/3/2011
	0
	
	0
	 
	
	0
	
	9

	Thu 10/3/2011
	2
	
	5
	 
	
	15
	
	20

	Fri 11/3/2011
	3
	
	
	 
	
	19
	
	27

	Sat 12/3/2011
	7
	
	
	 
	
	23
	
	36

	Sun 13/3/2011
	23
	
	
	 
	
	19
	
	26

	Mon 14/3/2011
	31
	
	
	 
	
	20
	
	 

	Tue 15/3/2011
	28
	
	
	 
	
	15
	
	 

	Wed 16/3/2011
	30
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Plumule growth "1.5 min"
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	BROAD BEAN SEEDS  Germination data  "RADICLE"
	
	
	

	
	
	
	
	
	
	
	
	

	Date
	2.5 min 1


	2.5 min 2

	 
	1
	2
	3
	4
	5
	6
	7
	8

	Sun 6/3/2011
	
	
	
	 
	
	
	
	 

	Mon 7/3/2011
	
	
	
	 
	
	
	
	 

	Tue 8/3/2011
	
	
	
	0
	
	
	
	 

	Wed 9/3/2011
	
	
	
	6
	
	
	
	 

	Thu 10/3/2011
	
	
	
	25
	
	
	
	 

	Fri 11/3/2011
	
	
	
	38
	
	
	
	 

	Sat 12/3/2011
	
	
	
	44
	
	
	
	 

	Sun 13/3/2011
	
	
	
	50
	
	
	
	 

	Mon 14/3/2011
	
	
	
	50
	
	
	
	 

	Tue 15/3/2011
	
	
	
	40
	
	
	
	 

	Wed 16/3/2011
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	1. Dry seeds out of the packet (about 17mm long)
	2. Seeds soaking for 24hs, in their respective container
	3. Seeds after soaking have swelled up to 24mm long
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	4. Seeds placed in sleeves, in ascending order, on the shelf
	5. Sun 6/3- All seeds look the same on the first day
	6. Mon 7/3- All seeds in Control and 0.5 min start to sprout, only some on the rest of the sleeves
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	7. Tue 8/3- In all the Control, 0.5min and some of the others, the radicles are growing, to an average of 14mm long
	8. Wed 9/3- The plumule are starting to appear in most of the seeds that managed to germinate, the radicles keep growing to an average of 30mm
	9. The seeds microwaved at 2.0 and 3.0 min are not germinating at all.
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	10. Wed 9/3- In the sleeve labelled “2.5min”, only one seed is germinating well, the rest are not growing at all
	11. Thu 10/3- “Control” 1 and 2 keep growing well, radicle at an average of 35mm and plumule of 8mm
	12. Thu 10/3- Seeds at “0.5 min” 1 and 2 are growing the best, radicle ave: 40mm, plumule ave: 9mm
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	13. Fri 11/3- “Control” 1 and 2 Radicle ave: 42mm Plumule ave: 14mm
	14. Fri 11/3- ‘0.5 min’: Radicle ave: 49mm, plumule ave: 16mm
	15. Fri 11/3- “1.0 min”, only 4 out of 8 seeds are germinating. One radicle is 92 mm long
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	16. Fri 11/3- “1.0min” have 4 out of 8 seeds germinating, the rest are going mouldy
	17. Fri 11/3- “1.5min” 5 seeds out of 8 germinate, 4 out of the 5 eventually die.
	18. Fri 11/3- “2.5min” Only one seed germinates out of 8.
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	19. Sat 12/3-“Control” 1 and 2 radicle (ave:46mm) and plumule (20mm) keep growing
	20. Sat 12/3- “0.5min” 1 and 2, radicle (ave:55mm) and plumule (23mm)
	21. Sat 12/3- “1.0min” 1 and 2. The growth of the radicle and plumule is not as good as for 0.5 min.
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	22. Sat 12/3- “1.5min” The growth is also very slow, some seeds are starting to go mouldy.


	23. Sat 12/3 “2.5min”. All the seeds have mould growing on them except  number 4, which seems odd.
	24. Sat 12/3- 2.0min and 3.0min. All the seeds have mould, none germinated, and microwaving for this long has a bad effect on them.
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	25. Wed 16/3- “Control” 1. Last day of the experiment, the radicles and pumules are starting to go brown, some seeds germinated better than others.
	26. Wed 16/3- “Control” 2, same as for control 1
	27. Wed 16/3- “0.5min” The seeds microwaved for 30 sec grew better than the Control ones, but by Sat 12 and/or Sun 13 all but one, the radicle and the plumule, stopped growing.
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	28. Wed 16/3- “1.0min”- Only 2 seeds survived from sleeve number 2, the other 2 that germinated early on stopped growing and started going mouldy at about Mon 14/3
	29. Wed 16/3- “1.5min”- Only one seed (Sleeve 1 seed 1) managed to grow at the same rate as Control. The other 4 that germinated stopped growing half way with mould attacking them.
	30. Wed 16/3- Only one seed survived till the end (Sleeve 1 seed 4), while the others never germinated at all.


Discussion:

In my research, I found a website called ‘Shvoong’ that stated that microwaving for short periods improves seed growth. My results from my experiment show similar, as the seeds that were microwaved for 30 secs on high grew better than the control, but the seeds that were microwaved for 1.0 min on high to 1.5 mins on high grew poorly and died quickly, and the seeds that were microwaved from 2.0 mins on high to 3.0 mins on high didn’t germinate at all and got attacked by fungus within 4 days of placing them in the plastic sleeves. My hypothesis stated that any amount of microwaving would damage a seed. I say my hypothesis is partially correct as it only applies to seeds microwaved longer than 30 seconds on high.


Was this experiment fair? It was quite fair as most of the dependent variables were kept the same. I kept the amount of seeds the same by checking how many seeds went into each plastic sleeves. I kept the type of seeds the same by buying all the seeds from the same type of packet. The age of the seeds was possibly the same as the seeds I got were from the same type of packet. But that still doesn’t show that the seeds were the same age. The amount of water wasn’t completely controlled as I didn’t measure the amount of water I used to water the seeds every time I watered the seeds. The amount of light was most likely the same as all the plastic sleeves were in direct daylight and in relatively the same spot. The temperature was probably the same as the plastic sleeves were in relatively in the same spot.


One problem that arose during the experiment was that the radicles couldn’t get through the barricade of staples I made to hold the seeds up. So on 11/03 I removed a couple of staples in each sleeve, to allow the radicle to get through. Another problem that arose during the experiment was fungus. If I were to do this experiment again, I would imbibe the seeds in distilled water with fungicide. The last problem was my fault. The amount of water that each plastic sleeve got every day varied, and that could have influenced the results I have. Again, if I were to do this experiment again, I would measure the amount of water each seed got every day.


A couple of improvements I could’ve made would’ve been to find a better location for my experiment to take place, to imbibe the seeds in distilled water with a tiny amount of fungicide, and to leave bigger gaps between the staples when stapling.

Conclusion:

The results show that my hypothesis is partially correct. Microwaving broad bean seeds for 30 seconds improves seed germination, but 1.0 minutes of microwaving harms seeds and beyond 2.0 minutes of microwaving prevent seeds from germinating at all.
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