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STUDIES ON THE ACCUMULATION OF NITRATE IN AGRICULTURAL
PRODUCTS.-T.

THE ACCUMULATION OF NITRATE IN TOMATO FRUIT-1

Itsuro Mayuzumi, Masanori Miyazaki, Shinzo Kunisato,
Yoshitomo Iwamoto, Seiichi Miya, Shin Ishikawa,
Takeo Kida, Masaru Wakasa and Kazuo Yabuuchi.

Tin has been often found to be dissolved in large amount in canned tomato juice
and it is known that nitrate in tomato fruit causes tin-dissolving and nitrate nitrogen
content in the fruit should be below 5 ppm to minimize the abnormal tin-dissolving
in canned tomato juice.

This study was carried out to investigate the causes of the accumulation of nitrate
in tomato fruit.

The results obtained are as follows.

(1) The nitrate-nitrogen content in the fruit was in the range of nil to 20 ppm, but
that in the petiole was 100 to 1000 ppm, and even that in the calyx, which is attached
to the fruit, was 10 to 500 ppm.

(2) The accumulation of nitrate in the petiole and calyx were influenced by nitrate
level in the fertilizer, but that in the fruit was not significantly affected.

(3) Nitrate in the fruit increased as the mature developed and reached to the
maximum at the mature green stage and then decreased.

Nitrate in the calyx increased as the ripeness developed and reached to the maximum
at the early mature green stage and decreased to the minimum at the breaker stage
and then increased again. These indicate that the nitrate reductase activity is lower
in the unmatured fruit and become stronger as ripeness develops.

(4) When the tomato plants were grown on modified Hoagland's cultural solutions
with and without molybdenum, containing 120 ppm nitrate-nitrogen which was raised
to 360 ppm from 7th day to 12th after the first flower of each cluster opened, the
nitrate-nitrogen content in the fruit was found to be lower (4.8 ppm) when grown on
molybdenum than when grown without molybdenum (6.5 ppm),

Whereas nitrate-nitrogen content in the fruit grown on the constant higher level
of nitrate (360 ppm nitrate-nitrogen) with molybdenum was only 3.6 ppm and that



grown without molybdenum was 4,8 ppm.
From these results, it would be safe to say that nitrate accumulates in the tomato
fruit grown in molybdenum deficiency and with the additional fertilization of nitrate.
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Table I NO7-N content in tomato plant

NO7-N  (ppm)
Cluster

Stem Leaf Fruit Stalk Calyx Fruit Root
5 th 483 465
4 th 450 820 450 458 12.5%
3rd 508 800 315 533 9. 0%
2 nd 308 838 225 590 10. 8%*
1 st 325 663 308 13, gk 154

* Mature green fruit
** PBreaker fruit
¥k Red ripe fruit
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3-2. BEHED NO;-N Table T NO;-N content in edible part of
b N OREICBIEHICLNE some vegetables
2B, oMW EHHEHA) Vagetable NO;-N
DAFMHO NO;-N £ Table Spiniach Leaf blade 289.5 PP
Petiole 926. 4
TEFRTLIEHPEDEM . ]
BABOEEZRL TSN, K Carrot Upper - 3.8
S SEAg L G e A Lower 80.0
RICBNTHERE, BEBIIRIERIC Butterbur Upper 165.0
ENRT, 2L OWBREEXEAT Lower 276. 3
V3. CHIZEDPBEWBRE DR Onion _ Outer 7.5
BISTH5-0TH55. fnner .8
- C .
3-3. EXRHEERR Mushroom ap 1.8
Stem 1.7
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Upper 9.3
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BWRTHD. e, LT 6HEE
XEL, Al—D6Ey FASINEINALTHARDYS, B, B, KEXDFA,1-BE3~5
ZHFA L7, Table I KB#HORELRT. FOELEETIHIEESETII>hT., £2EhoD

Table Il Effect of fertilization of nitrate, ammonium and ammonium nitrate
on the accumulation of nitrate in fruit on sand culture.

l Harvested on
Level of nitrogen

L June 23 June 27 June 30 July 12
fertilization ‘ - = T o e
Total NO; NH; |Total NO;y INHy [Total|NO; |NH{ |Total|[NO; [NH;
-Nf -NI -Nj -N| -N/ -N| -N| -Nl -N|l -N| -Nj -N
ppin ppm PPNy ppny ppm PR ppmi Ppm pPpLIY ppyy ppm PR
None | 800 | 0.5 2.4 0.4 13.2 T
Normal | 1110 0.2 22.4 1110 0.8} 20.6] 1470 -+ 38.6 1330 + | 26.0
NO;-N Double 1270 + 14.0{ 1340 + 18.0] 1270 + 1370 0.2] 26.0
5 times + | 25.8 1870 + 1560 + | 32.0
Normal + 47.3} 1260 + 1 23.6] 1270 0.2] 58.6] 1500 + 1 29.2
NH;-N Double 1530 1.81 78.0] 2400 1.2} 133. 4| 1470 + 48.0
5 times | 2340 3.2 115.6
Normal 1330 0.4 38.0 1270 0.8{ 40.6] 2000 0.4 25.2
NH:-NOs | poubte 1400 | 0.2 57.0 1550 | o0.6] 44.6
5 times 1.3] 96.0; 2830 8.3} 240.0{ 3600 3.4] 202.8

Heinz 1370 variety was used.
The component in cultural solution of normal level was N 120, P 60, K 60, Ca 38, Mg 25,
Mo 0.04, Zn 0.05, B 0.4, Mn 0.5, Fe 2.2 and Cu 0.02 ppm.t%'D
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Table I Effect of fertilization of nitrate, ammonium and ammonium nitrate
on the accumulation of nitrate in fruit on soil culture.

Harvested on
Level of nitrogen
fertilization ¢ June 23 June 28 July 3
Total-N|NOj -N|NH; -N|Total-N NO;-N!NH,*-N Total-N|NO; -N|NH} -N
ppm ppm ppm prup PP, ppm PPy P ppoy
None 4+ 1 4.8 800 1.2 12.0
Normal 910 + 13.8 910 | + 18.6
NO; -N Double 1270 (.2 22.5 | 1440 1.0 37.2
5 times . 1910 + 34.8 l 1640 2.0 56.0
Normal 1400 + 12.2 1000 + 11.4 ‘ 1080 + 14.6
NH/-N Double ' (650 | 0.4 | I.4 | 1370 | 1.4 | 3486
5 times 2130 + 66.9 ' 1910 + 74.6
Normal + 24.5 1220 + 31.0 1270 + 25.2
NH4-NO;-N | Double 1440 0.4 32.5 1370 -+ 40.6
3 times 2450 0.6 80.9 1830 0.9 43.5

The component of normal level was N 1.5, P 1.0, K 2.0 (g/pot).
Table V ICHBOBREZRT. S5EXKIZEDORAKS 5 ppm BEGALH. ERHREICL
TP LI, B#X, 2ERKORHBIEERIEALEEFNLEL 1.

Table V Effect of fertilization of nitrate, ammonium and ammonium nitrate
on the accumulation of nitrate in fruit on fieldculture. (NO; -N ppm.)

Level of nitrogen Harvested on
fertilization July 5 July 18 July 27 | August 3 | August 5 | August 8
None 1.0 0.5 1.5 2.4
Normal 0 0.6 1.5 3.5
NO;-N Double 1.5 + 1.4 3.1
5 times 2.0 2.3 6.5 3.1 2.8 +
Normal + 1.6 2.9 1.0
NH:-N Double + 2.3 2.0 1.5
5 times 1.0 2.4 3.0 1.4 3.0 1.6
Normal + 0.5 1.8 1.8
NH,;-NO;-N | Double + 1.0 1.9 1.8
5 times 0.8 1.6 3. 4.0 1.2 0.6

The componentof normal level was N 30, P 20, K 40 (kg/10a).
o —HOEREELT, BPELBESIUCEDOECIZRKEFTO N Oy -NED XL IHE
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Table VT Effect of fertilization of nitrate, ammonium and ammonium nitrate
on the accumulation of nitrate in petiole and calyx. (NO7-N ppm)

Level of nitrogen Sand culture Soil culture

fertilization Petiole | Calyx Petiole Calyx
None i 13.9 7.7

Normal 350.0 | 39.2 + 12.3

NO; -N Double 308.0 30.0 1.6 50.8

5 times 567.0 l 107. 1 1000. 0 77.2

I Normal 834.5 | 8.3 1.6 11.6

NH}-N Double 900.8 | 200. 0 10.7

5 times : 933.0 114.9

Normal 750.6 123.3 4.0 19.3

NH -NO;3;-N Double 1067.8 113.3 279.0 2.9

5 times | 1333.0 179.6
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Loz epbRMRICRDE Table VI Effect of fertilization of nitrate together with
CORBHZRRS &, BT molybdenum on the accumulation of nitrate in
5 EERRICHERLPTVOT fruit.

Rzl #z, UTOEBRET " . Average NO;-N
NO;-N [Molybdenum| Cluster content in the
5 -7, st and 2 nd fruit
3-5. BMEFMIC B XIZT M, ppm | st 3.1 PPM
. Added 2 nd 2.9
] 5
CERBREOKE 3 rd 0.7
B o A HEE120, 360ppm 120 1 i
K XU 402120, 1202360ppm — 2 1.5
KA. 402120, 12022360 8 3.0
- i 3.6
X {3 D1 BEIEH
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LT 7B#%5 8B, 40, 120 3 1.8
N 360
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. * Nitrate-nitrogen level in cultural solution.
EFRBEELELEIES, ** (.04 ppm Na: Mo Oy 2H.0—Mo in cultural solution.
. . #¥ Cultivated on 40 ppm. nitrate-N (120 ppm) which
pd X (HHERZ
402120ppm X (RFRZIER (k**¥) was raised to 120 ppm (360 ppm) from 7th day to
BEHHA) XD E 1202360 12th after the first flower of each cluster opened.
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