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Studies on the Accumulation of .Nitrate in Horticultural Products—XV
Effects of Fertilizing and Managing Practice on the Accumulation
of Nitrate in Tomato Fruit grown in the Field

Masanori Miyazaki, Shinzo Kunisato,* Seiichi Miya, Hachiro Sugihara,
Kazuo Yabuuchi and Itsuro Mayuzumi

Chico, a less nitrate accumulating variety, was grown in the field and the effects of
managing practices on NO,-N content in tomato fruit were studied. It became evident that
NO,-N content in ripe fruit tended to decrease by decreasing the amounts of applied
nitrogen. and potash, and lowered to a considerable degree by increasing the amount of
applied lime.

For the purpose of reducing NO,-N level in the soil through controlling the fungi,
one of the test fields was flooded in winter and drained in early spring, and one of the
another fields was sterilized with chloropicrin. As a result, NQO,-N contents in the soils
and those in the fruits grown in the treated fields were lowered actually. It was also
confirmed that the flooding practice promoted the leaching of NO,-N in the soil, and the
chloropicrin treatment greatly inhibited the nitrification.

Based on the above knowledge obtained, Chico was grown in the field which had
been flooded during winter or had been previously sterilized with chloropicrin, by using
high level of lime and split application of slow-acting nitrogen fertilizer. The resulis
obtained was satisfactory, i.e.. NO,-N content in the fruit was always below 3 ppm
throughout the harvest season, and the fruit yield did not decreased. The conditions to
lower NO,-N content in tomato fruit described out in the previous paper, i.e,, “to lower
NQO,-N level in the fruit at the breaker stage” and “to lower the level during the
subsequent ripening process” would be satisfied by the management practice mentioned

above and the introduction of the less nitrate accumulating varieties.
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Fig. 1 Effect of the amount of applied nitrogen fertilizer (ammonium su:fate) on NO;-N contents
in the soil and in tomato fruit, Chico in field culture,
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Fig. 3 Effects of the applications of the stable manure and the chemical fertilizer on NO;-N
contents in the soil and in tomato friut. Chico in field culture.
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Fig. 4 Effects of the applications of slow-acting nitrogen fertilizer and
nitrogen fertilizer containing inhibitor of nitrification on NO;-N
contents in the soil and in tomato fruit. Chico in field culture.
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Fig. 5 Effect of the soil flooding® on NOs-N contents in the soil and in
tomato fruit. Chico in field culture,

* For the purpose of reducing NOg-N level in the soil through
controlling the fungi, one of the fields was flooded in winter
season and drained in early spring, and then tomato plants
were planted.
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Fig. 6 Effect of the soil sterilization with chloropicrin on NQOuN

contents in the soil and in tomate fruit. Chico in field culture.
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Fig. 7 Effects of the soil flooding and

900
£ the soil sterilization with
= Sterilized soil chloropicrin on the contents of
z 08008 NH,-N and NOz-N in the
= soil, Experiment in flask.
Z 300} Air-dried soil used was pur into
Flooded soil flasks, and was divided into 3 experi-
() L — 3 Untreated soil mental groups, The lst group was kept
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Table 1 Daily change of NO;-N content in the leaching water from
the flooded soil.

Date after flooding NO;-N content in the leaching water
day ppm
1st 40.8
2nd 5.6
3rd 0.5
5th 0.3
10th 0.2
20th 0.5
30th 0.3

Experiment in flask
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Fig. 8 Effects of the soil flooding and the
applications of slow-acting nitrogen
fertilizer and lime on NO3;-N content in
tomato fruit. Chico in field culture.

1. Application of (NH,),SO; and the standard

lime level on the unflooded field.

2. Application of CDU and siandard lime level
on the flooded field.

3. Application of CDU and 4 times standard lime
level on the flooded field.

4. Application of nitrogen containing thiourea
and standard lime level on the flooded
field.

5. Application of nitrogen containing thiourea
and 4 times the standard lime level on the
flooded fieid.
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Fig. 9 Effects of the soil sterilization with
chloropicrin and the applications of slow-
acting nitrogen fertilizer and lime on NOs-N
content in tomato fruit. Chico in field
culture.

1. Application of (NH,);SO, and standard lime

level on the non-sterilized field.

. Application of CDU and standard lime level
on the sterilized field.

3. Application of CDU and 4 times standard

level on the sterilized field.

4. Application of nitrogen containing thiourea
and standard lime level on the sterilized
field.

. Application of nitrogen containing thiourea
and 4 times standard lime level on the
sterilized field.

The figures in parenthesis indicate fruit yield
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Table 2 Effect of the growing conditions on the quality of tomato fruit.

Total-N K Ca Acidity Brix As%orbic Color*
aci
Treatment Citric

ppm ppm ppm | acid % % mg/100g | a/b
Split-application of (NH,).S0,
on unflooded field 1510 2570 | 76 | 0.39 5.0 9.0 | 2.5
Split-application of CDU** 1430 2230 87 0.44 5.6 14.3 2.8
on flooded field |

* a/b value of color stadio
ok

Chico in field culture

CDU is one of the slow-acting nitrogen fertilizers
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