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Studies on the Accumulation of Nitrate in
Horticultural Products - VI

1 Effects of Molybdenum Deficiency and Lack of Lighting

on the Accumulation of Nitrate in Tomato Fruit

Masonorr Mivazaki, SHINzo Kunisato, SerrcH Miva, SHIN ISHIKAWA,
YosurtoMo IwamoTo, Takeo Kipa, Kazuo YaBuucHI, MasarRu WaKkasa,
HacHiro SuGiAra, and IsTuro MayvyuzuMi

In order to find the factors influencing nitrate accumulation in tomato fruit,
molybdenum deficiency and lack of lighting were investigated.

The results obtained. are:

1) Appreciable amount of nitrate was detected in tomato fruit grown on molyb-
denum deficiency, but remarkable accumulation was not.

2) A negative correlation was obtained between the contents of ascorbate and
nitrate in tomato fruit.

3) Nitrate was accumulated in tomato fruit when grown under shading with cheese
cloth.
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MOERNEREBEERND DHEES L. £BEHO) SEENFET 0RBERETELERTH S
5. COBHERITII Mo MUET Mo BEFEROBHET L 0HNY, Mo MRZT B LERE
2 NO's-N SEHICHERL, chic Mo 28T 5 & NO's-N ERBRAP BRI EVHIHEL
DHET8).9.10) a2 T RRKAKOS, O MERTELEY 1D T5L0DATVAE.
ABEI < EEOMBESERICEXITT Mo L XOEBIC OO THUERITI - kIS gEh
RHTH 5.

2 XBRHAFE

2-1 X8, #3RERy bEEE (1981£%F)

THUHEEL, 8H23HEEL, 3BRREBLHELI.

N©210, P31, K234, Ca200, Mg48, Fel.8, B0.5, Mn0.5 Mo0.05 Zn0.05, Cu0.02
ppm. (Ni33~T NO'5-N T5 %)

NO's-N 70 ppm, 140 ppm, 210 ppm, 280 ppm, 2102420 ppm (Z/EF O 1 FIERIET B &
1B DA 420 ppm 1T 3) @ 5 KiZ Mo FinK & Mo #RMX 8T /2. Mo igimiXid L
Epgic#e L, Mo MEMR IS EEBHER D Mo 2BROIERETH 5.

2-2 H1370, #5XERy rRE (1968FELF)

BALORBEL, 9A 4R ITE@MLL.

N 140, P21, K157, Cal134, Mg32, Fel.8, B0.5 Mn0.5 Mo0.05 Zn0.05 Cu.02
ppm (N 24T NO'3-N Tt5272)
xR K
NO’3-N 280 ppm DEEHKIC Mo £ MA AKX EMABORAEH T /2.

2-3 Chico #5RERy rHFKIE (1966FEEZHE)

SRITHIBEL, THAS5RITEEL..

BEHEEE R AR
N 120, P60, K60, Mg25 Fe2.2, B0.4, Mn 0.5, Mo 0.04, Zn 0.05, Cu 0.02 ppm.
(N 24T NO’s-N T&5Z %)

Mo 24 pH 4.5, Mo A3 W Z#EmlL 7 pH5.8, Mo #imA 7\ pH 5.8 ® 3O
BETHEEL, BEMSFOLRILHBE, 0.01~0.00%< ) F7F vE Y — & — BT EHBAT 3
REURWEEHRT .

2-4 H 1370 Tem-Con W& v FEPEIE (1968FEEZ)
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6 B18EEREL, 7AI16O MWL,
PRAEEE 38 HOHLR

2—2ICHET B,
R B KX

NO3s-N 150 ppm, 140 = 350 ppm (ZFIEED | HIEEIE 7 Bt 1188 350ppm IK§3) Kic
Mo #fm, ERNEERSAbHE:
[LE &4

BRFH 6B o200 2 TE L, Kl 27°C, WA 75%, RE (AIXR) 70,000 v 5 2 2 & Lt

RHERSE 2060 6 s TE L, 19°C, 5% & L.

2-5 KB, H5RERy FOHEE (1061ELF)

HHE HEEEMREILT2— 1187 2,
R 8 KX

NO’s-N 210 ppm DEFHEIERIET, P~ M REERW INBETIRE LEVWRERT, B0
NO'3-N HHOEXOEB L A /.

2-8 H130 A5 RBARy FRPEIE (19685KF)

B, EBERMRIE 2 —2icET S,
R B K
NO’3-N 70 ppm, 140 ppm, 280 ppm DEBRET, P MHEEFESD 2HPBTIX L LEVEK
TFG .

2-7 H1370, Chico, OZ%#, BiFHIE (1068FEEE)

3B 5 ABEL, 4HABBIKEHEL ..
ERERRE
N:P:K=20:30:30kg/10a & U%. HBEEFD 0BETEIC 60%%5BEE L. P BRI
EBGTMEL, KEHRERST OB LBERICEZ .
A B K

LEBEERERRT, ERY IHOF Y AAUEELZL P~ P EEXRST AR E, BEEEOEXLL
WREHEL .

2-8 NO’';-N AlE*E

2—3DBAIKRH FI VAL LHEST, fd Bray ROZHE'Y £H-.

2-9 ZRIANEVERER'S STVLI A A b ALY, 2. 2buT =) VEBERNEH
HmEHALL.

] RBER

3-1 Mo nE&ICON1T
3-1-1 K&, #7RERy FBPEIE (1967THELF)
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Table 1 Effect of the fertilization of nitrate together with molybdenum on the
accumulation of nitrate in tomato fruit on sand culture

NO’s-N
NO/5-N* Mo added Mo deficiency
Fruits of the | Fruits of the . Fruits on the [ Fruits on the .
1 st cluster | 2 nd cluster Petiol 1 st cluster | 2 nd cluster Petiol
ppm ppm ppm Ppm ppm ppm
70 288 2.7 1.2 675
140 3.4 1.1 458 2.5 1.3
210 9.3 2.1 1065 11.0 5.6 1220
280 10.0 2.2 1150 9.8 8.1 1695
2107420%F 6.2 2.8 1003 8.1 1.6 818

var. Taiho. Winter 1967.

* NO’s-N level in cultural solution
** Culiivated on 210 ppm NO’s-N, which was raised to 420 ppm from the 7 th day to the 14 th

day after the first flower of each cluster opened.

Table } KEFT X, 1 BRREORETH Mo ZME L ERMEXOMICEMNS OGN 7.
IBEREORETIIENO NO's-N 210 ppm, 280 ppm K@ Mo SERMKIZ Mo ISiInK & b Ef%
EnBL BN, ERO NO's-N i Mo BMRAE» 7.

3-1-2 HI1370 #7 RER v Pk (1968FLF)

Table 2 D¢, RED NO'5-N &it Mo HEME MO T HICEL 7. TERD NO's-N 31
BoiEs, Mo S&RMEXIARMED 2 FBEEHLL. UrLIBROERTRU L ARNK DK b8
Lt o7,

Table 2 Effect of the fertilization of molybdenum on the accumulation of nitrate
in tomato fruit on sand culture.

NQ’3-N
NO’oN* Mo Fruit Petiol
the 1 st the 2nd the 3rd the 1 st the 31d
cluster cluster cluster cluster cluster
ppm - 3.1 ppm 2.9 PP 3.4 PP qg50 PP 1051 PP
20 + 1.9 2.4 2.0 860 1290

var, Heinz 1370. winter. 1968.

* NO’3-N level in cultural solution.

3-1-3 Chico # 7 2 %A » b (1966 K F)
Table 3 IZ5RTM, Mo REBHITHEEIN: b=t EEho NO-N BIIGRETRIMNLD
Ehot:. Mo DEERAOURIBECRAVONILDS, RARTRIEDONI, T
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Table 3 Effect of the foliar application of molybdenun on the accumulation of
nitrate in tomato fruit grown on sand culture.

NO’3-N in fruit harvested on:
Cultural
) Ripeness 9/1 9/19 9/29
solution _ Foliar appli- _ Foliar appli- _ Foliar appli-
cation of Mo cation of Mo cation of Mo

Mo added {Unripe fruit 1.9 ppm 0 ppm| 7.5 ppm 5.0 ppmy; 11.4 ppm; 7.9 ppm
PH 4.5 Red ripe fruit 2.9 2.5 5.0 4.2
Mo deficiency |(Unripe fruit 0.8 - 5.0 2.1
W added
pH 5.8 Red ripe fruit 3.3 3.8 4.0
Mo deficiency {Unripe fruit 0.2 + 4.6 4.6
pH 5.8 Red ripe fruit 2.9 2.1 5.0 6.3

var. Chico. Summer. 1966.

3-1-4 H 1370, Tem-Con R+ » b Bbikks (19684 E F)
Table 4 o<, REHD NO-NENREDRSIEHICLIROOT Mo BIMOEBILHDIE.
LdL, ~7, ERPRD NO’3-N 813 Mo #iRmE o ingh - 1.

Table 4 Effect of the fertilization of nitrate together with molybdenum on the accumu-
lation of nitrate in tomato fruit grown under controlled atmosphere ***

NO’3-N
NO/35-N* Mo Fruit Calyx Petiol

the 1st | the 2nd | the 3rd | the 1st | the 2nd | the 3rd | the 1st | the 3rd

cluster | cluster | cluster | cluster | cluster | cluster | cluster | cluster

ppm ppm Ppm ppm ppm ppm ppm PPm

150 - 1.5 1.1 1.2 215 348 188 1210 1041
added 0.7 1.1 0.4 170 145 140 ‘ 777 728

— 1.6 2,2 3.3 205 201 144 1170 700

140 2350%*
added 1.3 1.1 1.0 174 183 132 908 910
* NO’3-N level in cultural solution Var. H1370. 1969.

** Cultivated on 140 ppm NO’s-N, which was raised to 350 ppm from the 7 th to the 14 th
day after the first flower of each cluster opened.
#* Tem-Con, OSAKA REIKI KOGYQO CO,, LTD. was used.

3-1-5 REDONO-NBETRINE VEHE
1969FEE O E DR YNBORKED NO'3-N B 7R a0 Y EBOBEI Fig. 1 T35
N5E S ICADHBRERMSEM L.
3-2 AOEEBICIOWVT
3-2-1 K&, #52AZFRo FDIEE Q9B7THKE)
Table 5 ([ZTF <, FEXKOREICREZRED NO's-N OZFENED SN,
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Ascorbio acid (mg%)
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n=35
y=—049X+9.47

r=—066

NO-N (ppm)

Fig. 1 Correlation of the contents of ascorbic
acid and nitrate-nitrogen in tomato

fruit.

Table 5 Effect of shading* on the accumulation of nitrate
sand culture,

in tomato fruit on

NO’3-N
Treatment
Fruit on the 1st cluster | Fruit on the 2nd cluster | Fruit on the 3rd cluster
ppm ppm ppm
nO- Shading 9.3 2.1 4.3
Shading 21.3 20.5 3.3

* Tomato plants were grown under shading with 2 sheets of cheese cloth.

var. Taiho. winter. 1967.

Table 6 Effect of shading on the accumulation of nitrate in tomato fruit on
sand culture.

NO/-3N
NO/s-N* no-Shading Shading
Fruit on the | Fruit on the - Fruit on the | Fruit on the | Fruit on the | Fruit on the
1 st cluster | 2 nd cluster | 3 rd cluster | 1st cluster | 2 nd cluster | 3 rd cluster
ppm ppm ppm ppm ppm

70 1.5 1.6 1.8 2.0 2.8 —

140 3.2 2.1 5.2 3.1 3.6 —

280 1.9 2.4 2.0 1.8 2.8 —

* NO’3-N level of cultural solution.
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3-2-2 HI370 #5 REH o +pHES (196844F)

H 1370 TREHEXT NOs-N EERBH oD »7-. (Table 6)
3-2-3 H 1370, Chico, DZ»MEHE (1960FEF)
3RMEDBRRRIERLEORICHRTHERSBE D - 1.

Table 7 Effect of shading* on the accumulation of nitrate in tomato fruit grown on the field.

NO’s-N in fruit harvested on:
Variety Treatment
7/10 7/17 7/23 7/31 8/8 8/14
. ppm ppm ppm ppm ppm ppm
no-Shading 2.8 2.1 3.2 2.2 3.1 2.1
Heinz 1370
Shading 3.6 5.6 3.3 3.6 2.2 4.3
. no-Shading 4.3 4.0 4.7 2.3 5.6 1.4
Chico
Shading 4.6 8.0 2.8 2.6 1.2 2.3
no-Shading 0.7 1.4 0.6 1.4 0.4 1.9
Nozomi
Shading 4.2 4,7 3.5 2.7 0.4 4.0

Summer. 1968.
* Tomato plants were grown under shading with a sheet of Cheese cloth

4 = 2

Mo KT EMO BEEHRIEBFTRRT, TRAasrvELE<, NO-N BBHEICERL, 18
pH Zh¥EhEICBIET 20 Mo B THE 2 L8B4 shTwa., 24 NO's-N 2BATAEX
DELO Mo ZERT T2L0vbhhd. KERTIR Mo MEMXOERTIE Mo BMXOEME
DELDNO:-N 2E8HFUAH, RETIE Mo IEMXDOFEED NO's-N &nslk&midiis<, Mo
RMK E &L TRENEDD SN M 7. 7 Mo kKD NO's-N HiBEX TS Mo &
MR EASZEZEBEDHOSNLh 7. Mo RZABTITE 10a oK 120g O Y FFVvEEY —
F—DHATESTHDY, BEHEO Mo EL0.05ppm BETHY, COLHIKITLWETES
THEHOT, HBEOLSIC Mo BRMEXTREEZD NO's-N &4 Mo iRME & KERTNC SR
HhoBHo0 Mo DIEIEIS EREERLOMBEXHDEZHS>TH 3.

P2 FRED NO's-N BE7X v BBOICRAOHBRESBYON:. cozdiRE
BOH OFET-9:1018) L_F 1, LHLE<FREDO NOs-N B, 7XarevgEeE
HRERZERELNHD, COADHEEN MoRICHARTEHEI PRI RBETH 3.

FHICBAL THRIEET TR BB NETT 5. Xk 3WBIBxoiEicid CO, i &> 15
S EEDLITNEGEEMNHED, MoRHV 753 7—KKMo%2iRINT 2L RQBETL, NO's-N EMnE
HFBE0HNBS. FU' S5ikaH 7D NO:-N BOHEEZBRTWV 3.

AEHTRFN 7 XEOKE, B0 H 1370, Chico, DFZDERX TEREMEL L (HEKRL
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fo. BXOFBRARBRRBLUAC, EADADERE, FAMKRLEEGHEBELES. FEIT 717
cE—ERVE, EEOORBEDOERTRENRLARER NO's-N OFHE X, WHRETE
BB/, TRaACVYBEBRPNOEREELETVLS, HI3T0 OBNXXMBKBERTIZEAEER
LHRWAREAHOERGEROMELEUL, HIHEORBEHICRBLPIVEELLITL
WEREMNH L LEETINL.
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1) b= FRED NO's-N ZHHIZEBL, Mo L XOEBLRA L.

2) Mo R mEOBEMIZ Mo iR iclk~% 80D NOs-N FRimiED oz, RETI Mo
X Mo iRIRICH~HDTMICE { D NOs-N &BED S NS REREH ST

3) BHgip NO'Z-N & 7R ar v ryBERoBiciddaEsE» s,

3) BRI BLBEEDO NO-N &R3EMT sAmsED o s, #7 RZRED H1370 TR
Bvohlih-7o.
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