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Research of the Actual Circumstances Concerning the Accumulation
of Nitrate in Tomato Fruit in a Tomato Growing District

The Nitrate Committee of Toyo Institute of Food Technology*

The present investigation was carried out to find the factors of the accumulation of
nitrate in tomato fruit and to establish the preventive means against heavy tin-dissolving
in canned tomato juice caused by nitrate.

The relation between NO,-N content in tomato fruit and growing conditions was
investigated by using var. Taiho grown in § fields in tomato growing district located in
Nagano Prefecture.

The fruits containing more than 3 ppm of NO,-N were found to be only those of the
Ist clusters, and the contents varied among fields, while in the fruit of upper clusters,
the contents were always less than 3 ppm. According to the NO,-N contents in the Ist
cluster fruits, the fields were roughly classified into two groups : the fields accumulating in
the fruit more than 3 ppm of NO,-N, and the fields accumulating less than 3 ppm.

The differences of growing conditions between the two groups were investigated.
The application of nitrogen and potash fertilizers were more abundant in the former than
in the latter. In the former, NO,-N level in the soil was higher and more changeable
than in the latter. The fields containing high level of exchangeable calcium and potassium
belonged to the former group.

These 8 fields are located close to each other and were under similar climate, and
the fruit yields did not markedly vary among the fields. Consequently, the differences of
NO,-N contents in the fruits in 8 fields observed in this research seemed to relate to the

differences of the fertilization and other growing practices.
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Fig.1 Difference of NOs-N content in tomato fruits among 8 fields researched. A-H : field name
Samples were picked from plants grown on five spois (4 close o the corners and 1 at
the center) of each field.
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Fig. 2 Meteorological elements during tomato
growing period in the area researched,

Table 1 The comparison of some growing elements among the fields researched
Field NOs-N ppm Preceding Planting Application of agricultural chemicals
in the fruit field crop date gri;?ﬂlfzigon ld?i‘ga name
A 15 paddy rice May 20 18 550 Bordeaux
B 10 upland  tomato May 19 14 170 | { ﬁ’ggg“ékﬁ?gm
Bordeaux, Dithane
C 25 upland — - 10 - Triazine, Monox
D 20 paddy rice  May 14 17 480 { BM°;g§§“’ Dithane
10 E, upland corn May 17 Bordeaux, Monox
E 2 E chinese 1 580 { Ekatin
7 cabbage
F 1 upland azuki May 17 11 580 gﬁ;ctlle;a ux Monox
bean
G 1 paddy  rice May 17 — 500 { ggggs:ux, Dithane
H 2 paddy rice May 22 12 480 Bordeaux, Dithane
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Table 2 Comparison of the amount of fertilizers applied and
fruit yield among the fields researched.

Field NO;-N ppm Amount of applied fertilizers kg/10 a Fruit yield
in the fruit N P-Os K.0 Doiior;ﬁéﬁc n?;i?llree eligﬁalgg nt ton/10 a

A 15 56 80 44 230 1200 300 13.4

B 10 35 60 35 160 3000 0 11.8

C 25 29 50 H 120 4000 300 14.5

D 20 69 112 69 240 5200 280 17.2

E {9k 14 28 12 170 3200 0 13.0
F 1 26 43 26 170 2600 0 8.7
G 1 48 70 46 230 2500 300 —
H 2 7 14 7 70 6000 50 15.4
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Fig.3 Seasonal change in NO;-N content in the soil among 8 fields researched
A~H : Field name.
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Fig.4 Seasonal change in total nitrogen content in the soil among 8 fields researched

A~H : Field name.
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Fig.5 Seasonal change in total calcium content in the soil among 8 fields researched
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Table 3 Comparison of the chemical property of the soil among the fields researched

Field NOs;-N ppm pH Available Exchangeable cation me/100g
in the fruit (H;0) P,0s; ppm Ca0 MgO K.0

A 15 5.5 400 13.20 2.38 1.27
B 10 5,7 2250 16.30 2.38 1.45
C 25 6.1 1400 16.68 2.79 2,27
D 20 5.3 310 13.20 1,50 1.51

10 B, 5.8 680 9.90 2,27 0.86
E 2 E; 6.1 430 10.30 1.76 0.70
F 1 5.6 330 11.90 1.96 1.19
G 1 5.4 1030 10.24 2.48 0.82
H 2 5.8 1450 13.64 2,64 074
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Table 4 The coefiicients of correlation among NO;-N content in tomato fruits and growing conditions
Nutrient content in the soil Amount of fertilizers applied Change in ﬁﬁocmwﬂ content in
Growing condition ‘H..hm_ NQOs-N .Hnm”p_ \%mm—_ ><—ww_nwwu_o N P:Os K.O :wamﬂw__wﬂ _uo._.mwwwmo Increase | Decrease EJWMMMQ:
NO;-N content in the fruit 0.00 0.77% | -0.15 | -0.47 -0.38 0.74% | 0.46 0.62 | -0.09 0.60 0.684% 0.62 0.62
Nutrient content in the soil
Total N 0.36 | -0.09 | -0.61 -0.45 0.63% | 0.43 0.60 | -0.60 -0.64% 0.19 0.71% 0.60
NO,-N 0.17 | -0.54 -(.05 0.81% | 0.45 0,71% | -0.38 0.57 0.85%* 0.76% 0,82%
Total Ca 0.41 0.50 | -0,03 | -0.40 | -0.10 | -0.02 -0.14 0.29 -0.14 -0.05
Total Mg 0.40 | -0.76* | -0,69* | -0.79* | 0,05 -0.57 -0.50 ~0.86™4  -0.81*
Available P20y -0.43 | -0.31 -0.38 0.19 -0,71*% 0.19 -0.48 -0.21
Amount of fertilizers applied
N -0.74% | 0,98%% -0,18 0.88*%  0.62 0,82* 0.79*
P.Os 0.83%% -0,19 0.69* 0.14 0.45 0.08
K.O -0.48 0,86™% 0.52 0.76* 0.71*
Stable manure . 0.50 | -0.19 | -0.33 | -0.33
Doromitic lime 0.24 0.69* 0.52
Change in NOs-N content in
the soil
Increase 0.69* 0,86+
Decrease 0.95%*

*  Differences at 5 %%

level of significance

#k  Differences at 1% level of significance
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