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Nutrients, nodules and nitrogen: Recycled! 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Science education has multiple goals. It should aim to 

develop: 

 

~  understanding of a set of big ideas in science which 

include ideas of science and ideas about science and 

its role in society 

 

~  scientific capabilities concerned  with gathering and 

using evidence 

 

~  scientific attitudes. 

 

Principles and Big Ideas of Science Education 

Ed.  Wynne Harlen,  (ASE) 2010 
 



The broad theme of food security runs through 
our Curriculum for Excellence. 



And at the same time........! 



nitrogen cycle 

impact of fertilisers microorganisms 

decomposition  

genetic modification 

eutrophication 





 

  Nutrients are essential for plant growth and yield.......... 



Sach’s water culture solutions can be used to 
investigate nutrient deficiency in algae 

  Scenedesmus quadricauda  



Investigating Plant Nutrient Deficiency 
 using Mung Beans 





Your turn..... 





Sach’s water culture solutions can be used to 
investigate nutrient deficiency in mung beans 











Fertilisers 

http://tinyurl.com/NPK-fertiliser 
 

http://tinyurl.com/RHS-Fertilisers 
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‘Design’ a fertiliser – a different approach 

Risa 
 
http://tinyurl.com/IRRI-fertilisers 
 
 
 

Fred 
 
http://tinyurl.com/UKA-Wheat 
 
 
 

Hermione 
 
http://tinyurl.com/VGO-Tomatoes 
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  Other effects of nutrients..... 



Eutrophication 

•  Investigate the effects of a plant fertiliser on the growth 
   of algae 
 
•  Compare algal populations using a colorimeter  to 
   measure absorbance 
 
•  Compare algal populations by using a light microscope 
 

Euglena gracilis 





MVI_2195.MOV
MVI_2197.MOV


On your doorstep..... 



Eutrophication 



A case study 



 

Nodules are involved in nitrogen fixation 



Let’s hear it for the legumes! 



The mighty mung bean...! 

















The purpose of this activity is to allow pupils  
to culture the nitrogen-fixing bacterium 
Rhizobium from root nodules of leguminous 
plants and to reinforce understanding of the role 
of bacteria in the nitrogen cycle..  

Isolating nitrogen-fixing bacteria  
from the root nodules of  
leguminous plants 
 



Demonstrate that root nodules 
contain Rhizobia by isolating 
and growing them on an agar 
medium. 



 

Nitrogen is necessary.....and interesting! 



 OMG, not the nitrogen cycle.....! 





 OMG, not the nitrogen cycle.....! 





Where next for nutrients, nodules and nitrogen...? 



http://tinyurl.com/JIC-News 

Making a nodule..... 
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Nutrients, nodules and nitrogen: Recycled! 

The most exciting bit...... 













Positives 

Negatives 

Next steps 







“I could see the experiment in my head 
when I was writing the answer....” 


