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 Experiment 9. The need for mineral elements

(a) Label four test-tubes as follows: +, Ca, N, --. 
(b) Fill each tube to within about 20 mm of the top, with the appropriate water culture. 

     (+) Solution containing all mineral elements thought to be needed for healthy growth 

     (Ca) Solution containing all mineral elements as in + except for calcium 

     (N) Solution as in + but lacking nitrate 

     (--) Distilled water, i.e. no mineral elements at all 
(c) Select four seedlings which appear to be at the same stage of development. 
(d) If there is a wide difference between the development of the root systems, reduce all systems 

to the same number and approximate length of root as in the least developed. 
(e) Leaving the shoot and roots free, roll a strip of cotton wool round the grain to hold the seedling lightly but firmly in place in the mouth of the: test-tube (Fig. 1). Place a seedling in each test-tube so that the root is well covered by the culture solution. 
(f) Mark your initials and the date on the rack or container provided and place the four tubes in a position where they can receive daylight or artificial illumination. Leave the seedlings to 

grow for two weeks. 
(g) During this period of time the levels of the solutions will fall in the test-tubes. They need to be inspected every two days and the level restored if necessary. Carefully remove the cotton wool and top up the test-tubes with DISTILLED WATER from a wash-bottle.
(h) After two weeks transfer the tubes to a rack so that the seedlings can be compared side by side. 
(i) Draw up a table similar to the one below. 
(j) Study the whole group of seedlings and note in your table  any which show abnormalities of 

leaf colour or shape, e.g. dead areas, discoloured patches, pale green colour.
(k) Remove the seedling from the full culture (+), unwind and discard the cotton wool and cut off the leaves as shown in Fig. 2. By placing the leaves end to end along a ruler, measure and 

record their total length. 
(l) Cut the root system just below the grain (Fig. 2) and use forceps to separate the main roots, working from the top. Place these end to end along a ruler to measure their total length. Ignore the lateral roots for this purpose (unless you have plenty of time and patience). 
(m) When you have made the measurements, place the roots and leaves in the container labelled 

'+' so that their dry. weight can be found later. 
(n) Repeat the measurements for each of the seedlings in turn, placing the leaves and roots in 

the appropriate container afterwards. 
(o) Plot histograms (Fig. 3) of the root and shoot lengths for each seedling.

	Culture solution
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	N
	--
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	Dry weight*
	
	
	
	


* Whole class

