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Studies on the Accumulation of Nifrate in Horticultural Products—\fj
The Relation between the Accumulation of Nitrate in Tomato Fruit

and Tomato Varieties

Masanori Miyazaki, Shinzo Kunisato®, Seiichi Miya, Hachiro Sugihara,

Kazuo Yabuuchi and Itsuro Mayuzumi

The present study was carried out to investigate the variance of nitrate-nitrogen (NO,-
N) content in tomato fruit among the varieties.

The variance of NO,-N content in ripe tomato fruits of sixteen varieties was investi-
gated during the harvest season and these varieties were classified into three groups
according to the content. The first group includes extremely early ripening varieties
such as Fireball and Amature, and more than 5 ppm of NQ,-N was contained in the
ripe fruit throughout the harvest season. The second group includes early or middle
ripening varieties as Chico and Heinz 1370, and NO,-N contents were from 5 to 10 ppm
only at the early or middle period of the harvest season, then decreased to less than 3
ppm at the late period. Classified as the third group are Nozomi Neo.1, VF 36, and
other middle or late ripening varieties, and the NO,-N contents were less than5 ppm
throughout the harvest season.

Fluctuation of the NQO,-N content in the fruit was investigated in the cource of
ripening of some varieties. The NO,-N content in the fruit of Fireball was high at the
breaker stage and the level was maintained in the ripening cource. While NO,-N contents
in the fruits of Chico and Nozomi No. 1 were lower at the breaker stage than Fireball and
further decreased in the ripening course. The facts indicate that NO;-N content in ripe
tomato fruit would depend on NO,-N content at the breaker stage and the pattern of its
change during the ripening period. From these results, it is considered that for minimi-
zing NO,-N content in ripe tomato fruits, the conditions which reduce NQO,-N content

at the breaker stage and further lower it in the ripening cource are needed.
BEERERAOA MY 2 - AFHORBEK I3 AIREELAHILTSENT, =
KROWREEROEREZRAL, +~  RROWREEL (NO,-N) HEHMILHERMH, [A%iHt
BIUEBRGOENILE - TERDOELACLEZTTILEE LAY, —HEERET TORTR
RO NO,-N BRI EERZRMAKEL. REDNO,-N F8ICHL TRESHFOUINHZ LD

#* The deceased




HEfeio @EsEER BT 2 A—XI 37

CEDNS, FCTHREONLIMRAFEORARD NO;-N 48EHE~, z0FoshoR@E0R
TAEELIC, WMEEESHERLAE: CEFEAENOEROEITO>VTI, =R L.

1. EBREEIUAE

1) e R

MEBERE P oREEIT R (774 TH-n], [F2]. [OEFA1E] TOMISHEEEHRE
L.

2) PTFREONO-N GROLEHERIIET 2R

M6 S A BERIE TSR L, BEER, OTRT I ETOMO 2BIT &0 NO-N &
BAMEL:., [F2) EH50TREROEELL 570, HEQLBENICE TRIELTREL,
WHE & DEBRED NO,-N 4852 H~:. —BORBCOWTRERE L ICHBRATHB LT
= d0%, X8 1a s

D P FREONO-N SRIZBLFTRESGOERICHT 2 HEK

(K8 % NO-N BFFo s iy (EHE0WE. 15, 258FEE L. ThTh 1.NO,-
N, 1NO,-N, 2NO,-N &Z7) B IUMEIEHBLEEEAY _ELOLLTBH L. mARICHES
BHO NO,-N AEOT{EMA~. [774TE-] ETFa2]l EHWTRERSOMERD
SERFEOD NO-N &84 g L.

4) 1z

3AERtNE, HEl. 5 ALMITIESICERL, BEEREETN -7, 107 - b hEE
20kg. Y v#%20kg. # Y20kg, ¥ AKIS0kg, HEFE4 t ZHHE L.

5) WF # #

EEERRAERIZKNO, : 53 Y2, Ca(NO),-4H,0: 5 V€0, KH,PO,: 13 V=,
MgSO,-7H.O: 2: Y=, /T VB8 : 8ppm, B:0.5ppm. Mn: 0.5ppm, Mo : 0.05ppm,
Zn :0.05ppm, Cu:0.02ppmT, pHII6.0ICFHEL:. 18y b (Yeooo T—W7 5 F—Hw )
W 1ERERHL, 3EE 1R ELT20 ¢ OEEFLEHTESEMKICLD 1B TEIMKL, i
1BMCEICHHEL.:. BRI 1A T, 3STERBIEDEL., 1 B 6 RELE s,

B) 4 ¥

NO,-N {2 Woolley 5O %, £%#12 Gunning i, ) vEBIZBESOFEY, #1v A
BREEFEERMTE, Ay all EDTA EIZk-TRIELL. SITBIEZART Vv I -l
Somogi-Nelson #£T, 2L OFETHELA. BBREILHIZ 2 X 2mm ORHTA 3gic
pH7.5 ® J v E&E#H 5me, 3 x10°M KNO, 1me, 1.41x10°°M NADH 1m¢ #nz.
36°CT 1R vF=~— 1+ Lk, B ULENO,-NEFREL .

. EBHE R

1 r=rEREED NO-N dEHOZEHAER

165D & DFEHAED NO--N SEAHEL. BEUARRE, MIIZRLAZEIICHSR
BRABEZ>OSEFE s, T 1 ZREOL2IRE L5 L T35 ~10 ppm LI O NO,-N
ZEDEERMREET. (774 T7H -] P [T=F27] LEHHBOB, BBEELAEDS
Lz, 20 2O —MD A 5 ~10ppm BET, {LOBINCE 3ppm PTOSFEET, 2
DOPEDE [F 3] 2 Tg »71370) LEMGEThI. £O 3R 5 ppm FOEERMEA
BERT. (0ofa31%5] heisto@mnhiEERGEINL.




38

[F 2 2 EHROWBIIZEFT sk
BELTHEEL:-ECA, H2

D& ITHERORED NO,-
N &R BRI~ TEY 15
iz THhIZHEEmCEH
=7z,

2) BRI Pe b RED
NO,-N 4800 R
HERER

K1»oRENREEED,

FRIAITHE S RED NO,-N &4

NOB-N ppm in the fruit

1. Fireball, Amature,
Cold set

2. Chico. Heinz1370,
Heinz1409, Kurikoma,
Epoch, Taiho

3. Nozomi No.l, VF36,
ES24, Texto2. T-613-2,
Brehm's solid red, Anahu

DE{EFT~, M3IzxiLE. 6/20
[7 74T FE—n] 2136

L
m 10

L ]
20 8/1 10 20 (month/day)

Harvest season

# (6 AF4) ® NO,-N &4 & Fig. 1 The variation of seasona'l ?hange. in NO;-N content in
tomato fruits among varieties. Field culture.

MBEL, ZOBRORBBRTIZ

EAEETT BT & Ul ERT .
Blcirvto 7. [F 3] @ NO-N & E
BEMLE (6 ATM) ®/. 20 £
BORABETETLE. [OFA1 g
%] @ NO,-N ggugam (6AF =
) 1D RN TIES , 5510 g
ZOHOBRABRTIETF L.
20 Fig.
Fireball
19¢
£ 9l
e
g Chico
z -
lﬁ 3 N
2
Nozomi Ne.1.
o L L 1 [] 1

] J
6/4 1 18- 25 7/2 9 16 (moanth/day)

Growing period

Fig. 3 The variation of change in NOy;-N
content in tomato fruit during ripening
among varieties. Field culture,

3D P=IRED NO,-N 4 8IcH XiZdis
HO NO,-N BESIUHHBEOEY

Ko NO,-N s BHBEA A T [k
1 2B UL CARAIGRLA- &SI, B

|

—
(=)

w

Fireba

- Chice,

= Chico.

1. no defoliation

defoliation

no defoliation

W9

'] 1 1
12 16 19 23 2 30 (month/day)
Harvest season

2 Effect of the defcliation on NQ;-N content
in tomato fruit. Field culture.

20(
Shading
‘-31 15
¥
= 104
£
z Standard level of -.\'03~N
Il"’
o]
= sk
0 ] 1 Low level of NOs-N
Mature Breaker Red ripe
green
Ripeness
Fig. 4 Effects of shading and NO;-N level

in culture solution on change of NO,-N
content in tomato fruit during ripening.
var, Taiho in sand culture.



HEEHOMBEETICMT ARE—XT 3

KORFED NO,-N GBIIECINCIEENEL . 20HORBAERTHETI20IKKL, EXRD
BETEZEAHIIFLINL, TORIBLAEELTIIELARBRTIICND ., 5ERED NO,
-N BEAEBTH-7-. — 5 NO,-N BREEHMRKO =+ Cl2, #iflHd NO,-N &EM{E<.
ZFOHOBRTIETL. %HED NO-N 2Bl s bHTEDL 7.

HREGHEESE 774 7H—n) SEEFHEETE 72 £ NO;-N Bl s #XT
THREL. 52ARO NO-N AaB+2fEL. cOFHREXLICRLE. [F3] EEECE [0F
18] LEOEFHERETIRTOMNS. RRILES NO-N 4E80ELPERTED NO,-N &4
MIT774T7H-] ERMOMIRLETEBLIUCBAOETERICHRTHE L EN S,
(77 AT7H=n )] IZ0ULT [F2] ZEFHREGBELTED SO, CORR, (774

Table 1  Effects of shading®* and NOs-N leve!l in culture solution on
NO;-N content in tomato fruit. NO-N ppm / fresh fruit

NOQ‘N leve| in Fireball Chico

culture solution No shading | Shading No shading Shading
1/2 6.3 — 1.9 —
1% 12,3 36.1 2.7 5.1
2 18.5 — 4.3 —

Sand culiure
* With cheese cloth
** 210ppm, standard NQO,;-N level
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Table 2 The variation of the contents of chemical compounds in tomato
fruits and leaves between Fireball and Chico.

NOy-N | Total-N P K Ca | Reducing | Total
Variety sugar acid
ppm ppm ppm ppm ppm % %
Fireball 9.6 1721 263 2703 59 2.03 0.82
Fruits
Chice 2.3 1867 271 2080 84 2,92 0.71
l Fireball T74 2535 504 3280 3363 — —
Leaves
l Chico 560 2493 435 2260 4129 — —

Soil culture

TFa]i3 T7274ATH-AV) ICHRNTEREOLEE, Bl 2Ly L4EMEL. £,
AV LSRMEL, BENSEECEVTLRBOENTH -7,




40

Rz T7=F=271 & [/~4 »v1370) @
RROUYRIHESFBBELC DR TR L. T
TTFaT] OWEBBRTHIRANICASC, #
i), segmincizh iz, [~4 713
70 (EEY, RAICAE . #AalLiBoR
BABRICBNTEROKZNT EBED LN

3. 5 B

TARD NO-N E8OZ L h S5168HE AL
LR, sigEaEndat, REMERES
FU—RHDAEHT 5 RZEO=2>0RERICK
Bighic. cOXH L RERIZS 035151355@’&5‘_%

MBI, RBERICET 38ED NO;-N 4 L L .
) L Mature Breaker Red ripe

DELE TN, Eﬁ@ﬁmﬁf&(ﬂtuu%a) NO:"N =) green

BRIBEBOHIICEL, 20BRORBERTIREAY Ripeness

BTLAGOIEHL, BEMESED NO,-N & Fig. 5 The variation of nitrate reductase

BREEICES, HOTOROBRBBRTIET activity in tomato fruit between var.

T Heinz 1370 and var. A :

TAHCEEHEYD, SREMNRABRICENTEN einz 150 and var. Amature

THHHO NO-N GEOZNMBLHTIHRE, TRED NO,-N 4RO RTHZEESEL B LE
Zohio. BRBBEIZET 3 RED NO-N B0 B4 DETIT BERGOENICE-THE
L. BAROZhIMBEREHESBEOTLECEML, NO,-N EREEHRKO zh IRk
EERERBOELBII—H LIz, COTEhb, ERED NO,-N 42 ED NO,-N 4
BB LU ZOHRDEABIIEICET 2 NO,-NESBEOEOMTAIC I DESL SN, STRED NO,-N
GEZETS R CIIBANEHOEGELFETSE,. »OT0BOKRABRIIBNTHETE 8%
HMGETHE b, HEENERESEREERE RS~ T HEHLIEOBRETOR
EDOWBETLNIMNNENT E, EXREPLTTICHEY Ui MoK, Cu BRIKY & MEEE
FHTBLBOLNIEHETO N~ FJEOHLIBEOBRTHRED NO-N 48MET LW ELY
oBAT, HOEULBEIZET 5RHED NO-N 20 >0t RIHERLIDELICED S
LodNEZOTRUEGHLMERE L. MBIATHSHBFINLOBSGITRBARD NO,-N 481
HHED NO,-N SRIZELEZN S H, {BEHO NO,-N a&iikkic £ 3 NO,-N BillEic g x
haEtEzZzoNS.
MEEEHFEMAEISEHERBICERTRERDOAER, B, vy v agEBNEL, £
B AV LEENRBEVHERICS /2. CHOoLERDEROERLE NO,-N SBOELLOEE
ORI HOS O TRV, BHHE AR NO-N 2R LT RIELH 250 Bbi
fo. ThODHMTEREREDOECE-TH HIBRELLTI0T, BEEESEOMLYRSS
WOBEMICER L, COXDLBRHFLBHRTALAILELE L7 FRED NO-N GEHABTIHI B
RFBO—DILBHDEEZON, ESICHRBLEDILEND S LI ITHbN.
HREEEFLELSERFSFMESBIIART REDHRNMB N, FHaxARCEEL FLTO
Po. AIE NO-N &# & DBEFBRRPOHTREOY, ¥l DRGEIC >V TEEREKRO NO,-N &
EREUERICHARTHENCEDOEZ T, HROBKIZ X EICET 2 NO,-N IFEENS {,
HEBEILRLE, HRBIICICHELYRIENTBREOLERLF L, ED NO,-N 48

20

Heinz 1370

15

10

Amount of reduced NO3-N ,g/3¢/h




RSO RIBETSCBT A0 —XT 41

ETEH3LHCEATIOTRLL AL BN

LCATHEROREED NO,-N G R WHEGMTEuL, LB TIE MURK EKE K
{, DOGARTH 7. ChEABVARNRERSEFORLS b= RZEBVTH #Ebohi T
239 choDZ &hsRHEG NO,-N S5 IICIREHNNMNER (RIEMEAER) B850, TURE
BE(3I NO,-N EHICHUARRELREICLHY ., HURPIRER NO-N 2 HEFEE 8TV L 14
BEMBHOO TRV EEbNT. 20 NO,-N L4 # T 2 LFfERORBEBRIILEA
SRS . BMBEEESMERBERTHRRREOWERIT UMM, LURFRETIRES
28, HBESERERFE TR T EERRZOBMERE LM, LUEBRETIIBENARN
ERDLRS. LM THBEEERESBEORED NO-N §HEITFTVNRBERETRIEELAHO
BNZEZAFEREEN/NEL . LURFRECHZOERMEISINEL, ABIEL B, #
EAHOBEBRINBEOMOEEIRICRED SN S S, NO-N ERICEHLTRTOESENBILA
Hifs. —FEBEESENERE TREREEAHTTLTO NO,-N §8E3E <, NO-N »#
BUOTORMIIEET 5L NO-N aRRBEBICHMT 2 &2/ s g INA. UERED
NQO,-N a0 SEEER, SFMERIHBEETEOEGh oHEE L, BERETRLED
NO,-N pF(ziBHINcL 2 L EFTT 30T, NO,-N 480 B5RH#%Ris o NO,-N i
EmxhazcrdFZzonsz, ULHLBEHETLAT ERED NO-N 2t LCH RFHEER
BHOHIIEYWONBZZEMS, RED NO-N SE0RERERII L v O >EBERIZbL &
SLHDTH L EBDNT:.

BEO NO,-N 3@ 453 LEz2 oNbd NO,-N BGRERHIPEXTCrw F28ETEE.
HBRESEHEAEORERD NO,-N 4BREERIE~NTHE LM T 20lcxL, EFEER
Tl i KE{EmTac sz, 2D &1z NO,-N #HiHL L BELSCETHD.,
NO-N BB FREALET 2 LI EREEFHEAELEA, RETICLBHAETHS
EEZD. CNoDBFITHEOHD STEREHCHIT TRED NO,-N G@&METT 244HT5
DT, EOHEO NO,-N SEZEELEOZHTETIEZ LT hENEOLHMEE B
LT NO;-N3ppm LUTFTOREOEEMAETHIEELONS.

i @ E

1 F7 FPREEO NO-N SBIREMZREAEC, NO-N HFHICHLIAEHESNS 3 LE
HNIDT, ThoHiZH20TI, =0kt iRs1.

) FTLM6REBEZEANIER, N SEED NO-N & HoL M+ 5L T5~10
ppmll O WBESEHERER (774 T7H—n]), [T=F2715HE) . REOLLEE
EBLTHICSppm UTOMBEEEREEER ([0T& 18], [VF3el 1y) , [W#O—
BiNoS 5 ~10ppm FREHENL, oI sppm LTICETE 2 8B (IF3], 4
v 71370] 12 &) o=-oo 8 B icamshi.

) BEEHEHELIEORED NO,-N 4REZEEHICIEL, 20RORABRTRLALE
TRIRAT BTV 7. BEHERES I C—MNOAERT 2 RETE, REHHORED
NO,-N &#HIEL . »oRABRTZOSBIRETLE.

) —HNOAEFHRT I RELENRTTHRET I LEENORED NO,-N 48i13E<. T0%
DRPABRETTOERIEEBEATET LM .

§) NO,-N GEprsEs, A4 T oRETsL, HEEAEREMEOLRED NO,-N &4
FELLELCHIOIENL, BEHESEOARRENEBEEF UL 1.




42

6) WEEEENHESBEHEHESEIC LA . ToEERORED NO-N 451
RABMIZHEANTE QTR E O TEHOHENZS - /2.

D WEEEEHESER SEFRLABICHNT BROLZH, BTN, Arvv AaSBNE
(. 2BBIUI VLGB EOHRICH 7. THBEHLBOBERICILT 3 2EEOMWESET
NMKEOT EMFDH O,

B BIRICHAL VARSI O KBTI KRR LB ST BFONBEE O
RS ERBT Y, BEYRREESESEFREBVEA. -0HE. i
WHAMETBREAMEDSRE. SAMEEEE, RSRETE, BRBK. ARABRRLE, F
ImE RSB ES A LET.

x &

1) BYEN - FEUE= - |Z00 -« FAMMNE - IMREE ¢ et 37, 178 (1968) .

2) EHIER - REHE= - HoW— + AR 190 22 (1972) .

3) . . : , 19 418 (1972) .

4) : . 19, 429 (1972) .

5) Woolley, J. J, G. P. Hicks and R. H. Hageman : Agri Food. Chem, 8. 418 (1960) .

6 ) BMIERIE - BENIJR5s - BRWPOE - ARRER - Q5 ¢ XSk (CFOFIRET 34, RLE,
1960, 98.

7) BRlAE= 0 B, 350 36 (1966) .




