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Plant Nutrients
Teaching and Technical Notes
Related sheets
Plants, matter and energy; Plant reactions; Making and testing nutrients; Homemade fertilisers; Soil culture; Water culture; Floating culture
Introduction and context
Glucose, made by photosynthesis, is plant ‘food’. It is changed into other important compounds needed by plants and it stores energy which it releases during transpiration. This energy is transferred to other reaction mixtures in plants as they make other compounds needed for growth.

As well as glucose, plants need nutrients from the soil or water they grow in. Nutrients are water-soluble salts made from atoms of one or more of these elements: nitrogen, phosphorus and potassium. Nutrient solutions are absorbed through plant roots. They are not food – they don’t store energy that can be released in a plant. However, they are needed to make materials essential for plant growth and other life processes. When there are not enough nutrients in the soil people use fertilisers (a single compound or a mixture of compounds) to add them to the soil.
In the activities, students explore the idea that ‘particles’ described in the particle model of matter may be atoms, molecules or ions. Molecules are discussed in Plant reactions. Nutrients are water-soluble salts that, dissolved in water, get into a plant through its roots. The particles in salts are ions, so this session provides an opportuning to reinforce and develop ideas about ions, including ones that are made from two or more atoms.

Although not essential to do so, activities in this session may be best carried out after the sheets Plants, matter and energy and Plant reactions.
Possible barriers to learning
The session allows a number of common misconceptions associated with the particle model of matter. These include:
· particles are the same, for example, as grains of sugar and flecks of dust

· there is air between particles

· fertilisers are ‘plant food’

· ‘salts’ are the same as salt (sodium chloride).

Links to National curriculum for science in England at key stage 3
In biology pupils should be taught about nutrition and digestion, which includes: 
· plants making carbohydrates in their leaves by photosynthesis and gaining mineral nutrients and water from the soil via their roots

In chemistry pupils should be taught about atoms, elements and compounds, and chemical reactions. This includes:

· a simple (Dalton) atomic model 

· differences between atoms, elements and compounds 

· chemical symbols and formulae for elements and compounds

· representing chemical reactions using formulae and using equations 

· defining acids and alkalis in terms of neutralisation reactions 

· reactions of acids with alkalis to produce a salt plus water  
Teaching Notes

Activity 1: Particles in salts
This is a further opportunity to explain that while ‘salt’ is the common name for sodium chloride, it is just one example of a class of compounds we call ‘salts’. A salt is formed when an acid neutralises a base.

Remind students of how particles are arranged in solids by describing how positively and negatively ions in salts are packed closely in a regular arrangement. They cannot move from place to place, but they do jiggle about their fixed positions.
If students used the sheet Plant Needs they will have met the idea of ions and represented them as shown on the right. In this activity, they will look more closely at the structures of complex ions such as NH4+, NO3- and SO42-.
Answers
1. (a) KCl, (b) K2SO4, (c) NH4NO3, (d) (NH4)2SO4, (e) MgCl2, (f) MgSO4.

2. (a) 1 x N and 4 x H, (b) 1 x N and 3 x O, (c) 1 x S and 4 x O.
3.

Activity 2: Nitrogen compounds

Answers
1. (a) Ammonia and nitric acid, (b) Neutralisation.
2. (a) It is a mixture of two compounds (ammonium nitrate and calcium carbonate)

(b) Calcium carbonate reacts with acids to make a calcium salt, water and carbon dioxide.
3. (a) 2 x N, 1 x C, 4 x H and 1 x O
(b) Each N is bonded to 2 H’s and 1 C; the C is also bonded to 1 O.
(c) Two (since there are 2 x N in a urea molecule).

Activity 3: Phosphorus compounds

Phosphoric acid is a tribasic acid. Its formula is H3PO4. It can form three types of salts:
· dihydrogenphosphates, containing H2PO4-
· hydrogenphosphates, containing HPO42-
· phosphates, containing PO43-
Students may think this is complicated and confusing, However, the use of circle diagrams (or coloured disc or counters) can aid understanding and show that the idea is essentially straightforward and uses ideas they are likely to be familiar with..

Answers
1. 3 x H, 1 x P and 4 x O.
2. 

3. 
Activity 4: Potassium compounds

Answers
1. (a) Potassium nitrate, (b) KNO3, (c) Nitric acid and potassium hydroxide.

2. (a) Sulfate ion, (b) K2SO4, (c) Potassium sulfate – made from the reaction between sulfuric acid and potassium hydroxide.

Activity 5: Magnesium compounds

Answers
1. Magnesium sulfate.
2. Magnesium ions and sulfate are pulled free from their fixed position in the solid and move around separately and freely in water.
3. Yes, because the ions are able to carry electrical charge though the solution.
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