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Studies on the Accumulation of Nitrate in Horticultural Produets—XIV
Effects of Nitrogen, Phosphoric acid, Potassium, Calcium and
Magnesium in Culture Solution on the Accumulation of
Nitrate in Tomato Fruit Grown with Sand Culture

Masanori Miyazaki, Shinzo Kunisato*. Seiichi Miya, Hachiro Sugihara,

Kazuo Yabuuchi and Itsuro Mayuzumi

When tomato plant was grown on each of culture solutions containing low levels of
NO,-N and potassium and a high level of calcium, NO,-N content in the fruit was markedly
low as compared to the control. In the fruit grown on low levels of NO,-N or potassium,
NO,-N content was always low during immature through full-ripe stages. On the other
hand, the content in the fruit grown on a high level of calcium was high as that of the
control at the immature stage, but decreased during the ripening period. The content of
NQ,-N in the leaves was also reduced by these conditions.

In tomato plant grown on a low level of NO,-N in the culture solution, it was found
that the amount of NO,-N absorbed was low, the contents of the nitrogen, total acids and
potassium in the fruit were low and contents of the reducing sugar and calcium were
high. These attitude of chemical constituents are considered to be resulted from the decline
of NO,-N absorption by the plant. When a low level of potassium or a high level of calcium
was applied, the amount of NO,-N absorbed by a plant and the change in chemical
constituents in the fruit showed a similar tendency to the low NO,-N application.

In order to investigate the influences of potassium and calcium on the accmulation of
NO,;-N in the fruit, tomato plants free from NO;-N were grown on KNO,; or Ca (NO,),
solution. From the result, it was found that a larger amount of NO,-N was detected in
the fruit on KNQ, solution than in the fruit on Ca (NQO,),, and it was suggested that

potassium accelerates the accumulation of NO,-N in tomato fruit.
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Effects of the nutrient levels on the change
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Fig. 3 Effects of potassium and calcium

on the accumulation of NOs-N in —K\’OFT(‘;; (N0 :mo" Cal - el
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Plants free of NOs-N were grown £ ' oer o 0T
on each of following nutrient ?.., KNO3+4Ca: 69| KNOg+Ca(NO3),: 100 ' ¥z
solution. g st 500

KNO;+Ca{lNOy): : 16%107:M Ca(NO3),: 39

KNO;+36%x107*M KCl4-14 X 1073 .

M Ca (NOj)s+%X10~°M CaCl, S — %1 o 5

(standard solution) Days after application of nutrient

KNO;: 1 x107*M KNO; (calcium deficiency)

KNO;+ 4Ca: 1 X107*M KNO;+ 2 X1072*M CaCl; (excess of calcium)
Ca(NOy), : ¥%6x107M Ca(NO;): {potassum deficiency)

Figures express the index number of NOs-N content,
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Table 1 Effects of the nutrient level in culture solution on the contents
of chemical compounds in tomato fruits and leaves.

Nutrient level* | NOs;-N | Total-N P K Ca Reducing | Total NQO;-N
in culture sugar acid absorbed
solution PpPm ppm ppm ppm ppm % % mg/plant
NOs-N K Ca
Bl 2.4 1210 226 | 2133 72 2.67 0.62 1827
1 1 1 9.7 | 1374 251 | 2267 68 1.73 0.71 4014
Fruit{ 1 1 3 3.4 1269 276 | 2343 91 2.24 0.72 3080
1 15 1 1.8 1257 238 1250 72 2.57 0.49 2646
1 %% 3 1.7 1299 226 | 1292 94 2.63 0.48 2223
% o1 1 76 1467 253 | 2320 | 3016 - - -
1 1 1 | 734 2664 461 | 3903 | 2685 - - -
Leaf { 1 1 3 | 330 2334 427 | 3362 | 3564 - - -
1 % 1 280 2209 833 984 | 3332 - - -
1 % 3 240 2183 687 1025 3925 - - -

Fireball in sand culture
* Level of each nutrient is expressed in multiples and the level of the standard is expressed as 1.
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