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What do plants need to grow?
Technical Notes
Mung bean seeds are moistened and left in a warm incubator for 1 or 2 days. It is most efficient to put all the seeds in a large jar, moisten and cover with muslin to allow air in and out.  When the seeds have produced a small radicle they can be gently tipped onto paper towels so that students can select seeds at the same stage of development.

A range of culture solutions are prepared (standard Sachs solutions available from Philip Harris https://www.philipharris.co.uk/product/biology/plants-as-organisms/tissue-culture/mineral-deficiency-sachs-water-culture-set-pack-of-8/b8a23565 ) – Complete culture, minus N, minus P and minus K have been tried with good results. Distilled water makes a very good comparison. 
Each seedling can grow for a week or two in a boiling tube.  Tubes are filled with the solution and covered with foil or parafilm.  The cover needs to be pushed down gently in the centre to make a “well” so that the tube can be topped up by gently pouring the solution into it.  A small hole is made in the cover and the small root (radicle) gently pushed through into the liquid underneath. The boiling tubes are placed in a rack and placed under bright light, (a light bank of fluorescent strips is ideal).  Students top up the solutions every day or two and visible differences can be seen in a few days. 
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