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Studies on the Accumulation of Nitrate in
Horticultural Products - I1

1 Absorption and Transfer of Nitrate in Tomto Plant

MasanNorl Mivazaki, Suinzo Kunisato, Sercar Miva,
SHiN IsHikaAwa, and ITsuro Mavuzuwmi

Tin has been often found to be dissolved rapidly in canned tomato juice, and it is
also known that nitrate in tomate fruit causes heavy tin-dissolving.

The present study was carried out to investigate the absorption of nitrate by tomato
plant to elucidate the factors for the accumulation of nitrate in tomato fruit.

The results obtained are:

1) A tomato plant was found to absorb 10 to 20 grams NO’3-N during the growing
period. (Table 1)

2) Nitrate absorption is greater throughout the growth period when the plant was
grown on the cultural solution containing a high level of nitrate. (Table 1)

3) Nitrate was absorbed by the plant is rapidly transfered to the stem, and then
the leaves and through the fruit-stalks to the calyxes and the fruits. (Table 2)

4) Suffranine absorbed through one of the absorptive roots, transfered to the leaves
and the fruit-stalks in the same side but not in the opposite side. (Figure 1)
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Table 1 Change in the nitrate content in fruit and the amount of nitrate absorbed by
the plant grown on the cultural solutions containing various level of nitrate,

NO’3-N Concentration in cultural solution
Date of 210 ppm 840 ppm 105 == 840* ppm
analysis | NOsg-N NO’s-N | NO‘s-N NO’s-N | NO‘s-N NO’s-N
absorbed in fruit absorbed in fruit absorbed in fruit
mg/plant] ppm| mg/plant ppm| mg/plant| ppm
5/8 720 1160
5/12 870 600 500
5/22 680 870 580
5/29 1020 2010 2000 +
6/5 1120 1700 660 6.0
6/13 1130 1970 1350 8.0
6/20 1000 5.1 3010 5.0 600 8.0
6/27 1040 2850 2200 6.0
7/3 740 3.8%* 3010 2.8%F 4400 5. 8%*
7/11 860 1. 4*%* 2120 i 3050
7/18 800 1850 210
Total NO's-N|  go80 21150 16150

* Cultivated on 105 ppm NO’3-N before flowering and on 105 and 840 ppm NOsz’-N took
turns every a week after {lowering and then on 840 ppm NO’3-N after 20th. June,
** Red-ripe fruit.
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Table 2 Nitrate transfer in tomato plant.

NO'3-N content after:
Part of plant | Cluster NO .=
treatment 1 hours 6 hours 1 day 3 days 6 days
= ppm pPpm; ppm ppm

Stem 1st Oppm  3.5pPm g0 4 53.3 70.3 270.0

2 nd 0 5.3 50.4 40.0 100.0 312.0

1 st 0 3.2 23.4 28.0 68.5 506.0
Petiol

2 nd 0 2.6 49.0 41,7 118.4 440.0

1 st 0 0 34.6 63.0 80.0 310.5
Fruit-stalk

2 nd 0 + 43.2 73.0 71.0 256.4

1 st 0 0 0 5.8 21.0 228.3
Calyx

2 nd 0 0 0 2.9 + 7.5

1 st 0 0 0 0 1.3 1.8
Fruit

2 nd 0 0 0 4 + 0.8
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Red zone with suffranine transfered in the stem

Figure 1 Three Patterns of the transter
of suffranine solution in tomato
plant.
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