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Development of New Experimental Methods by Using Veins of a Leaf for
Detection of Sugar and Inorganic Nutrients
—For Understanding of the Function of Vascular Bundles —

Miyuki TAKADA, Yusuke SAKAMOTO, Kazumori MASAMOTO
(Received October 3, 2011)

We developed new experimental methods for detection of sugar in sieve cells of photosynthetic products
and for detection of nitrate ions in vessels by using leaf veins, in order to promote the understanding on
function of plant vascular bundles, that is, to learn photosynthesis and “water pathway in plants” in
elementary and lower secondary schools. We used leaf veins from petioles of several herbaceous species
including annual fleabane, Erigeron annuus. Those leaf veins were easily isolated from the petioles,
and used as the samples for detection of nitrate ions in them with using kits for examination of water.

" Nitrate ions in soil were also detected with those kits. If these experiments were introduced in “water
pathway in plants” of the learning unit in science classes, then realistic understanding by these
experiments on function of transportation of inorganic nutrients in plant vessels would be promoted.
The sucrose content in the vein samples was compared with that in mesophyll-cell samples. It was
measured with a photometer using a glucose detection reagent on the market, after conversion of
sucrose into glucose by invertase. The sucrose content in the petiole veins of annual fleabane was
higher than that in leaf mesophyll-cells. The detection method of sucrose was simplified for usage in
elementary and lower secondary school science classes, and would promote the understanding of the
conversion of starch into sugar. Those methods for detection of sucrose and nitrate ions in the veins of
petioles provide new teaching materials for learning translocation of sugar in sieve tubes and
translocation of inorganic nutrient in vessels.
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