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Studies on the Accumulation of Nitrate in Horticultural Products

Part \]. Effects of nitrogen fertilizer on the accumulation

of nitrate in tomato fruit (2)

Masavort Mivazaki, Suinzo Kunizato ano Seiicn Miva,

It is known that nitrate in tomato fruit causes heavy tin-dissolving in canned tomato
juice.

In the previous paper. it was reported that the application of the top-dressing of nitrogen
increased nitrate content in tomato fruit. The present study was carried out to investigate
the influence of the application time of the top-dressing of nitrogen on the accumulation of
nitrate in tomato fruit.

While nitrate in soil increased by the top-dressing, the content varied remarkably with the
time of the application.  Considerable amount cf nitrate was detected in the fruit grown on
high level of nitrate in the soil.  Nitrate contents both in soil and fruit increased when the

top-dressing had been applied shortly before the beginning of the harvest, or three times during
the growing period.
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#Ri2 N(NO,-N 752, KNO, CaNO,),-4H,0 ¢feRk) 210ppm, P (KH.PO,) 31ppm, K
(KNO,, KH.PO,) 234ppm, Ca(Ca(NO,),-4H;0) 200ppm, Mg(MgSO,-7H,0) 48ppm, Fe (7 =
vEgg: L) 8ppm, B (H,BO,) 0.5ppm, Mn (MnCl,-4H,0) 0.5ppm, Mo (Na,MoO,-2H,0)
0.05ppm, Zn (ZnS0,-7H,0) 0.05ppm, Cu (CuSO,-5H,0) 0.02ppm& L, pH i3 5.8~6.0 Ic %
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ELEMEHELsSER. BARLY 75 vy E8RABITOATEERY, £HHR—D0RZE LT
(AR A

Table 1, Environment conditions in the growth cabinet*

Period of Illumination

(Lux) Temperature (*C)

diurnal change — s
(@' clock)  |Full season |Apr and May|  Degigning [Last halt of || Beginning | Lest hal of
6.00— 8.30 30000 20 22 23 24 23
8.30—10.00 50000 23 24 25 27 26
10.00—15.00 70000 26 27 28 30 30
15.00—17.00 50000 23 24 25 27 26
17.00—19.00 30000 20 22 23 24 23
19.00— 6.00 0 17 20 21 20 20

¥ Tem-Con

2. 5 #H iE

S “F 37, “Heinz 13707, “K&” AL, 196943 A3 BIEEL, 4 AR KPPELE
T, BEOHANMHA L EBIRER LU, NBRERSNOER %S 200, NELEDW
BETLBELTEZ, BH0XEEM 2 A%, 480Kk 6:8Me SBHAKSZLAXK (UT
OBF#RERT) HL¥4, 6, SEMBROIERSHT IR (UTHERERT) 2Rk, B
HERERIN (B P 6y Vi) K (8m) % “Fa” & “Heinz 1370” T 25: 30 : 30kg
/10a, “KE7 T40:32:30kg/10a & U7, TDHBNEKROFETE, 60858 E L. 73



TARICHERRR 4 t/10a, ¥ 474K 150kg/10a 252 /2.5 27 & “Heinz 13707 13 5 4288 1.2m,
FERS 0.45m D Y = 0 FEFAERIE S L, “AE” 2570 1.8m, ¥ 0.45m ORY = FEHEX
B#E2TR -7, EHEAO4 A220 BXUEER 2BME GEROFIR) i EBLLE ¢ F
2° & “Heinz 1370" 125 ROFHOHT 10cm OFEEE—X 3 #8, “KEB” QRHEMOmT
1ocm@D 1) ML, NO-N BEREL.. _

1970 “F 37 & “FR 18" (FXREE) A, 3ABMEL, 5A6BKEREL
7o, MERENEREOOS TR ELTERZ, BH60%EEMEL 2 A%, 4:8H%, 6R/ME
GBERT AR LIE2, 4, 6 EERICIBICHBTAIRERT 2, BERHRELTLETRK,
SERITER (MENBD40Z) =bikidic. MIB1969FEIZET S,
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Table 2. Effect of the application time of nitrate on the accumulation
of nitrate in tomate fruit (1969).

NO;-N levels NO;-N content (ppm)

in culture Green mature stage | Red ripe stage

N . . 1st fruit on ‘ 1st fruit on 2nd truit on

solution Petiol the 1st clusterl the 1st cluster| the 1st cluster

210 1,110 5.1 3.1 1.4 Green house
840 790 4.6 1.0 0.5

105 = 215" 1.060 9.0 5.8 4.8

105 = 8407 8.0 3.0 5.8

105 & 8409 710 5.8 4.4 2.8

105 &= 840Y 1,010 4.5 2.8 2.4

105 = 840% 740 8.0 3.4 3.4

105 2 8409 1,280 5.8 3.1 2.3

105 &= 840D 900 5.0 2.8 0.5

210 1,590 5.6 5.1 4.9 Growth Cabinet
840 1,610 8.0 3.4 1.0

105 — 840% 1,340 9.8 3.5 1.4

105 = 8407 1,320 12.5 4.2 5.9

1) Cultivated on 105ppm and 210ppm nitrate nitrogen alternately every a week.

2) Cultivated on 105ppm and 840ppm nitrate nitrogen alternately every a week.

3) Cultivated on 840ppm nitrate nitrogen during the 1 st and the 2 nd weeks after the 1 st flower opened.

4) Cultivated on 840ppm nitrate nitrogen during the 3 rd and the 4 th weeks after the 1 st flower opened.

5) Cultivated on 840ppm nitrate nitrogen during the 5 th and the 6 th weeks after the 1 st flower opened.

6) Cultivated on 840ppm nitrate nitrogen during the 7 th and the 8 th weeks after the 1 st flower opened.

7) Cultivated on 840ppm nitrate nitrogen during the 1 st, the 3 rd and the 5th week after 1 st flower
opened. .

8) Cultivated on 840ppm nitrate nitrogen after 1 st fruit was to green mature stage.

9) Cultivated on 105ppm and 840ppm nitrate nitrogen alternately every a week.
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Fig. 1. Effect of application time of top-dressing of nitrogen on the accumulation
of nitrate in tomato stems and leaves and fruit.
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KL OEEEZRL.
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Table 3, Effect of the application time of top-dressing of nitrogen
on the accumulation of nitrate in tomato fruit (1969)

June. 24 (1 week befor the beginning of harvest)
Application time of st?gs‘]:snd Immature fruit
1st fruit on 1st fruit on 1st fruit on
top-dressi Fresh NO,-N Fresh | o 1st cluster |the 2rd cluster|the 3rd cluster
ressing sy : Fresh Fresh Fresh
weight weight weight NO,-N weight NOs-N weight NO-N
Chico g/plant ppm} g/plant g ppm| g ppm g ppm
Brweeks after planting | g30| 50 | 1,107| 45 | 24 | a1 | 16| 3| 2.4
dweeks alier planting | 770 | sz | n70s| sz | 16| 3 | 24| @ | 12
6 weeks af‘eEJﬂiﬁ:t?yg 1,30 163 | 1,409| 51 | 4.2 43 | 36 32 | 4.4
Bweeks after planting | 1 o60| 73 | L707| 46 | 29 | s | 12| a8 | 1.2
4,6,.8 weeks after
?}anting (%ﬁay.283 1,910 350 | 1,431 48 | 6.4 42| 9.2 3| s.2
une. 11, June. 25
Heinz 1370
Bweeks after planting | 1 170| 50 | se| 41| 16| s | 10| 47| 11
4weeks after planting | 1 160| 23 | 69| 42 | 10| 63| 09| 46| 12
Gweeks alter planting | 1470 142 | or2| s | 42| a0 | s2| | o
8 weeks affeEJgﬂiftg§§ 1,480 | 116 86| 71| 2.2 63 | 2.2 5 | 1.6
4,6,8 weeks after
leanting (I}Iay. 2% | 2060 1% 75| 8 | 3.2 68 | 4.0 3 | 2.4
une. 11, June. 25
Taiho
2weeks after plancing | 7e0| 280 | 05| 105 | 64 | s | 52| 85| 24
#weeks after planting | goo| 300 | 77| 16 | 68 | 63| 92| 7w | 40
6weeks after planting | ge0| 264 | 71| 8 | 96| 56| 92| 8 | 63
Bweeks after planting | goo| 165 | 60| 13 | 4.0 | s8 | 24| e | 1.1
4,6,8 weeks after
leanting (l}lay. 28,) 680 | 290 84| 114 8.4 88 9.2 32 4.8
une. 11, June. 25
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Fig. 2. Effects of application time of top-dressing of nitrogen on the accumulation
of nitrate in tomato stemes and leaves, fruit and soil.
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R CRNEDFice2BNT 2EMbED SNk, “Heinz 13707 TRAOMK cIETMICE,
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Table 4, Changes of nitrate nitrogen content in soils.¥ (1970)

Application time of top dressing May. 11 l May. 20 | June. 1 I June. 17 | June. 30 | July. 14
2.4,6 weeks after planting |
(May. 21, June. 4, June 18) 76 182 220 220 30 20
2.4,6 wecks after planting
(May. 21, June. 4. June. 18) 114 230 160 100 17 17
2.4,6 weeks after planting .
(May. 21, June. 4, June. 18) 60 123 270 175 70 9

NO,-N ppm

# NO;-N content in the soil of various ridges in the same field.
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Fig. 3. Effect of the application time of the top-dressing of
pitrogen on the accumulation of nitrate in tomato
fruit. (1970)
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