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Akimasa Nakano and Yoichi Uehara
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AREEN O T DN, AL FICRRE () & 8 h D
(LR R &3 285G, SEREERNMLIKLD
AT TSR S N B 6 PN AN B T & % T HEED
mE Nt (Nakano 5, 2003). 6PN flid "N @ “N I
X9 B (EFRLERMKL D R) 1220 T, BHERE
THERANDERDHEDENSHAINBIETH D
(6 "Nl (%) =[R GLEH R (E#ERUED —1]%1000),
O PN fiEid, (LFIE &S AREIEHCB L TRE CRRT
32 Emo, EMMNTICIERHTRT 2 HREBRINL,
WX D #HFET 6 "NAEAKR & AL L Z W oD R D
SUNMHIZKME N 5 Z LIHBIORMAH 5. 5PN
EITMA T, MEPHBREORIMEKL» SFHENB
S, 6 PO fHIZ DWW T b S AR R, EATHEAN & 8%
Wikt EEE ORI IE, S S ORERMLIKD FRIED
BOATOLERNROENTHSLIEbRrah T3
(Georgi &, 2005).

6 PN I & 2 HI B AL A Z TR D R EEYIC >0 T bl
A on, THEHICENTE 3RS RENT
W5 (PS5, 2002 ; S, 2005). UL, LHER
EoRHE OB 8A, B s 0ERKOMIEMH B e
W, TOMLHED SN HICHEELEZ 52 &EPEE

Shiz, B2, 4 F 30Ky MR THEOIEETT -
e, TEORBINS L, BEORENKRE N &
I (RE S, 2006), LI BRI < HIBIAS Al B
ThdEDFRBESNTNE, — /T, b bhDKRy

I B BR TR O R0 fti 7k % A2 A 703 KRR T ik
kA &0 o TR O PR R0, BNt A > FEE K T R At AT
M EDORREEIZLD, SPNMEMNELLZZEEREIN
72 (Nakano 5, 2007).

—J7, ALFIE EAREIEE & b o 7210% R 6 °N
RS B kR O 7856y, Tk D AEESh 2
KON AR RITY, LEORBEZFL L
LRI TS, 22T, EBIZO N HIZ X D HH
Yl H R EE O H B EAT 5 6 OEHHEMEE Z 5 &,
TIEP AR E GO IR B AN S Mt LTEL
DBENRH B, Fio, HEWO SN HICHEEREELHZ
%, WHROWGEMRIATZZ EfFIEEENT 2 E
TLERHR L 5.

AT, Pl L CERELE S 7o 4
12 oI Clhiffd, t&E, S, RE, fh #i,
FH, R, 0, R, AE, BA) OANHTCE
FEL, b MBI B 6N A O 7t o B
OB A RA Uz, £/, FHolBics Tzt
BB A EFRBMMR SR 2 2 EflEsh, R
FED 6 PN fifi & B PEAS i OB R 4> 2 B S T LTz,

TA70—2351  FEHIRANZ ERRSN FRI IR 40— 1
A i BT T — £



2 L P S SIEREA S

BT

BIROKH TR U CIHE, £ 70 18 SRR &%
FPUCTTHE & U7z, Jbifg@EfE « BFREli 2 v & — RAR
K, WERERAEMRY KHLER, BEGIRESER
ity — FEAEK REFRAEEREARE KT#E
PR, #RRIREEBRY  SARIIRIR, R IR SR
B MR, RERNEMOKER RS v 5 —
INVRIR ]IS, IR RZERRY P RIEIR, S IRAT
MR AR Y 7 — BEARZEK, HEEE
BEEtyy— MMER BARRBEREE S —
HEEEHK (&, WJUR) OmRIESE L ET.

I #MEBIUFAE
1 b< bOHEEE

F— IR BRI S 2 A BT O kBRI 512 B
WT b= bOREKEAEIT - 7o, B U, 11 aER
TIREAKREEDO =N Obxy B ) EULH, (I
AR AR 0MA E, KIS (BARXRZ/X) % {HH
U7z, M- Bk LOMERICB L Tid, Jhdid 2 &t
EWRREMRTT P OEN LIS 2 AT A EEL,
BE T EAEmAE LU, B, BHRETE=Z LA
U AL EDNEFENTIT -7, HEiRy b (EHEK 10cm)
W< Abh=y EREZER 15 & TH—F] 21
I TRALUREELZLBELT, £2isk gL, 1B
AEBHAERIINCER L7z, BIET 2 B> Td, [
BORXOEER EG&MER— Ui, RBRXIE, MEEEX
AR, ALFRRHX (LX), AREIEEIX (kK
X) ©3RAEHFF, %Ki 5 kA 40cm TEM Uk
Bl IRYDES 2m, BH30cm &L, XBITIEHE
W4 AN 35 T0cm YL EOBEFEZE & <~ MEAEE
BEXImELZOLE S Iz Uk, i, &KX G4k

D) OFEMENSEX T LA CDU #4654
5222 (6PN f# : +0.15%) % 300g, AKX T -
B (11D XUy MEEA 900g (6PNl @ +14.1%0)
iR &5 LI ITHE L., EX 2m, IE 30cm O HipH
Rk E T U, S 20em F TOfELEICER
MU, ZO®BITIKLAE L, WAD LmOIEA 20cm, ik
DS % 10em & U, #EKiE A TICHOKS 2 55X
ELl7, Wy ¥ v RiE, KFRORADOIEVFTIELIZS
DRFTVDT, ThEMAELLEE3FEE L, i, 2
BREDBER LIS T, 20 LOESHEK L TIT- .

2 1, ITEHMERELU T FREOSHT

01T 3 O TR T A1 3R A BRI U 2. [
D 4HEIZBOTHES 20cm F TOHEERL, &
OrEEEEZ VI AN TR IRA L, ¥1500g %
FRE U7, 80°CT 3 HIMHME L i 1% 10g 2 7.8k T
B Uorbralket & U7z,

T KR B &Y VR E R R, SR L
fedk gL czneh, SmL OEEKD 5 0
pH7.0 V v B K (6TmM VY v E—H U v L &
67TmM VY VEE—F MU L EE 3565 DEIAGTRAL
pH7.0 ICHR%E U7cisik, MO, 1982) ZiRMML, 304
MR &E 5 L, #HK (ToyoNo.5) Ti¥i# L CTHELL
B E Uiz, Kfhiikic>un i pH & EC 2 HI5E L,
g A A VA4 v u< bS5 74— (TA—100,
TOA #8) THE L7, VU VEERERMERII >0 T
3, W WEICEOT VEZY LA F VB ARIE L
7o, Fi7z, fhHHE SmL &7V I BT L, 80°CT
AFWE S E, CN a—% (JM1000CN, Y = 1 « %o
I U ZMED T hEASERIBEENE Lk,

REIZHOVTIE, X5 HKoimzEROWho 3 fkk

F— 1 KHORKEHEL O LEO MW & HHFEREE (2005 4F)

A R I i A O $h L Uf Al 1 BeiliE 2 B R
JLifiE B o S = 5H2TH 4H12H S5H2H 6H1I0H TH2H~8H2H 8H8H~21H
tHOB MRESnSRKL 5260 - - 6H6H TH20H~28H TH28H~8H5H
[ wORAR 7 L 5H16H 4H5H - 5H25H THI11 H~20 H TH18H~25H
k9 wEBRRs L 5H13H 3H20H 4H5H S5HI6H 6H30H~THSH TH22H~2TH
It HIRLER 7 5 A+ - - - - 7TH 18 HEH 7TH 31 HEH
i i HihL 2 1 5H9H 3H30H 4H19H S5HI12H TH6H THI11H
% A it 27 28H - 3H15H 4H28H 6 HTH~14H 6 H20 H~24 H
f PR AR - 4H28H0 3H22H 4H4H S5H6H 6H27TH THS5H
WA PR AR - 4H180 3HTH 4H11H 5HI19H 6H24H TH1H
ok PR AR - 5H6H 4H4H - 5H18H 6H30H~THI1IH THI2H~14H
e AR AR 1 402080 3H2H 4H11H 5HI19H TH1IH~4H THI11H~19H
e A JFEZEMERYRsE 4H19H 4H12H — 6H23H 8HI12H~18H 8H30H~9HTH
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THEF e LI HASE 12 BRI B T 213l L CHREILE OGS b < b OERLERMIKIZ 52 5 5% 3

7z,

0 1BERE & 2 BER B DAER ORI & BRI L 34l et &
U7z, &8 O 4 Sh T & o REE RS RE, B

e U Topradpt & Ui,

ZNZNDHTAFHIZ XA TRIVicE AL, RE R
R HréiE (EA1110—DELTAplus Advantage ConFlo
Il System, ThermoFinnigan #1) 12&->T, EHKa=E
& PN flEZHE L,

HETEOLLFEE
HHO 5N HIZ DT +5.9~+12.3% CFE+9.4
%) THY, HMEEFREEE, 1.2~5.0mgN/g CF

¥ 24mgN/g) EHEMITHERA - (X-2). VY Uk
et sEER (L& PEN) A&, 0.31 ~0.41

mgN/g TH D MMDERRDOER & ILNEEIEI/NE D -
F72, PEN 3 +HEEELRD 8~26%% 5, T
LERLEOMBbLFEM» > 72 (R=0.728). PEN @ §°N

liZ+3.5~+155%ThH b, HEREROZDOMES

WHBI SRS s hic (R=0.702).
TIEMEE O EC 13, 0.12~0.66dS/m OficH b,

HWEOTEEC TH -7, EC EOMBIE, fEEEr A4

(R=0.738) & PEN (R=0.682) T, HEAER
(R=0437) &7 vE=ZY LA4F v (R=0.0265) T
Ko7, +8pH & 5.9~6.8 DITH DAL 7 L
A VALDHETT LT B HIETIR S - 7.

2 MIENREDS NEICEZIEE
B D BRIGALIC DWW CTERDH 2[R b E L o h

fetcd, SPNAHIZDWT1IEBEE (6"Nw) & 2BHR
B (6"Ny) Ol LIcEZ A, EHOIEDHBE L
Bootie (K—1, 6"Nuw=0.8806"N,+0.59, R=
0.980). LItk oD 8% 0 55N fii & DA % #4535
&, H1IREOME N,

(LR EHBX 2 iR 3 EEBX O 9o 6 N i
PALFER DO REIHNEICHNVETH D, ThThoT
BTN T +8.4%0, 1L¥IX T +4.3%, AKX T+
9.0% TH -7 (K—2). ThZEThDOXDHFDOEBIEL,
+0.9~+15.5%0 (14.6%0), —2.2~+8.8%0 (11.1%0),
+1.2~+14.2% (13.0%) &, LWIFn b 10%E=BZ 5
RERMETHO, BHROMHFEONKESELBH T &

+20
A X
3 +o ofbF X
& o X
-
mZ +10 F
o
S
B o
BC O
S
°T o
_5 1 1 1 1
-5 0 +5 410  +15  +20

LERFED 6 N (%0)
Bl— 1 FHTHREELA b MEEOE 1 B L0 25
P 6 "N fE D Btk
BRI, BT QMMM U 11 ORiERT.

#— 2 (Ut LF

U > R M Al SR

_— LR (PEN) TUESTRER MBEBER EC -
N(mg/g) 6N %) Nlmg g 6"N (%) N (mgg) N(mg/g) (dS/m)

B|#i2C] 1.4+0.0 11.60.3 0.331+0.02 8.010.2 0.019£0.002 0.07£0.01  0.29%0.02 6.210.1
WO 1.8+0.1 7.0£0.2 0.36+0.01 74104 0.019+0.004 0.12£0.00  0.40%0.00 6.370.0
OB 2.0£0.2 9.61+0.3 0.31+0.01 70t1.8 0.016£0.004 0.02£0.00 0.16%0.01 6.510.0
£ % 2.610.1 9.410.2 0.38+0.04 5.2710.3 0.014+0.001 0.17£0.07 0.33%£0.13 5.810.1
fwFF 2.610.1 6.71+0.2 0.401+0.00 7.2+£1.5 0.015£0.000 0.16£0.01  0.561%£0.03 6.710.1
& 3.81+0.3 10.60.2 0.411+0.02 15.5+£0.4 0.021£0.004 0.17£0.02 0.66%+0.12 6.710.1
% Al 1.4+0.1 5.910.4 0.31+0.01 3.610.3 0.027£0.002 0.02£0.02  0.17£0.09 6.310.2
o i 2.0£0.2 11.5+0.5 0.34+0.03 12.4£0.2 0.021£0.003 0.09£0.01 0.77%£0.05 6.510.1
i A 2.3710.1 10.60.5 0.371+0.02 11.5£1.0 0.017£0.000 0.13£0.02  0.65%0.05 6.210.1
[ 1.2+0.1 10.47+0.3 0.31+0.01 13.4£0.4 0.014+0.001 0.01£0.00 0.18%+0.01 6.8£0.0
e B 2.510.0 12.3+0.1 0.331+0.00 11.1£0.3 0.019£0.000 0.02£0.01 0.12%+0.01 6.110.1
[N 5.0%0.0 7.1£0.1 0.394+0.04 3.510.5 0.014+0.002 0.13£0.04 0.52%0.10 5.910.1

HEHEfRZE (n=3)
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K—2 %H<H T B HEAEIZD 6 N fiilc 5.2 5 %

n=3, Mk IR

MRGE STV 5 PEN O3 Ic8ihicion &%
Zohi, HENCBOLTE, LER AR O ZERD 3
CEMERETH BN, SRIOHKEDYA, MXDAEL,
THT AT %D D, 13130855 LD Sichs,
JbifEE EREARTIRZ D20 0.2% & 0.81% Ln7s <, H
MK EEZ Shic,

7o, B ChEF S, 2004) TIE, FHED 6N fHEH
+4% U T Th 5546, AREIERO A %R L T E
ShikEdTrDREBOBEINE I ENHESHTLL
m, T OMMEEREHT 5 EAEAR L ERITIEE - 7KK A
LTLEH &tk 7.

N 5 =

1 EERMXROERNMNODRES"NENOLES
ERB LUV PEN OFEFFE

IENEHX Ot & 1A ER B LU PEN O 845
fliL7e (K—3). THEAEEREREELD § N fHIZ>
WTREWHESED S (R=0692). 1 FIT%M
W B (FPEF S 2006) ICEWLTH, MERHX TR
B HEERFED 6PN HIZ O W THBEZ I - 7284,
6 "Niuie=0.850 6 "N+ 1.16 & 78 0 A% HE 4 FIh
SO URHBADSE NS EDH S &7 > T3 (R=0.731).
JEMR DG, BRI & B 44 28 3R 75 [ A7
o ERT B 2 L, REANERIN - BITEnTH
ZufREE R I N T, — T, TEeEFRoTE
BB ICAE S ITREMITBRIN SN E N EBZ SNh B
Rtk ER WS b2, HEAEFENS PEN 2L
GIOFZERA AT RITHY L, K20 51d T4~92% &5

+20

O U ERFEAT i Hi %2 55 (PEN)

+
—_
[l

+10

4
(o]
T

T KT HEEFED § NI (%)

+0

+0 +5 +10 +15 +20
HENELBFX S E D § NI (%0)

B—3 EEEXDOREFED SN il & HiEIc ke 32
FEOD 6N i & O Bf%

P n=3) £7a v b
SRR U BRRR AR I H 2 3R O I Bk R
Wes © IR O IR

hans, wiR OPE S, 2006) TIX, HEAERLER
FD 6 "N HOMBZ G4 L7248, A Tld, PEN &
ORI b R RO 7. 4 F TOREE L FEERIC, MR
KizB TR, EEAELRDO N HERED 6N O
FHZRBRICE O IEO B AR S h7e s (R=0.692),
PEN O 6 "N fiii & OB D i os—Jg i - 72 (R=0.931).
TERROERE L TR ATILL TH 720k PEN ©
LD BIHIRMAMRES LTS VX BERENGENI
W5 Tdh b LI,

PEN & 39D 6 "N D B I3 AR I EALBIFRIC &



THEF e LI HASE 12 BRI B T 21l L OAREILE OIS b < b OERLER KIS 5R 5 8 5

505, 6 "N il +10%0 & 0 KU FHIK T 13 AH E. O FHBE A3
FRIZWED o 7o, REER T, RFED 6PN D +5% M
ToKnigs T, THEAZERLE PEN © 6N HO#EH
MREL BT, ThOoRBEALERFOHETHD,
ThoEEAEFO 6N A PEN © 6 °N fifi b~
1.8~2.0 fFmn E WL I FFEARED SN, U R IC
X ot E NS 6 N K CES G T 0, M
HENICCVESICSN O FEOIERGEN S L0
9, WMTEBIRONH BT EEREL TN, HIZIE,
AES DIERIZ K O [RIALARSF BIAE U 6 "N ED &L,
RS TOEFRILEVNER S hic 2 EAESH
5. U ED XS RN S, HEAEHKD SN HENS
BEW O 6 "N s i T % 545, PEN @ 6 "N i< &
D, ISICIEMRHEENREEB L EBL 6N 5.

2 MIERICEITZIRES N EQOERERER

MEAEEHX T, PEN @ 6 "N il & 920 6§ "N O H
AR O D IERIEADERORKRIEANTIZ LT 2D T,
MIRDKERTH 2D, MillLAETT - 7834 S PEN @ 6 °N
T & O RFED 6 "N K& GEEEZ T Tnicied,
M—2 0k siBRiic B 2 K& LA RLICE
B LI,

HiER (hBF S, 2006) T, bR &K OCARE LR %
WM LA FITo8E, BEO SN HE+ELEED
SN i & DMK, THEAEFD SN HIzhh
HboTRED S NI, (L¥EBIUCAKXTEhTH
HEBIEFEEDMTH 7. ZOEBRTRIOR Y Mk
O HORBINHFEEESh T2 &, @QIEEERITL
IR EROEE NS D > 1c 2 EMBZ R,
B, MAICLZENINIVLEDEEZ ST (P
5, 2004).

BARMICHTER (P2 S, 2006) Ol & ik U TGk
5. HIMORREER S ERFED 6PN I, (LFEXT
F—28~+1.7%&, 1LFEEZD & D DM —1.6% 18
AL TR D, ZBIEE 4.5%, TFEEE—0.44% T
Hote. —J, HREIEFXTE+6.0~+11.3% &AL
MERH R g <, AREIEE 2 © & Ofi+9.9%0 T i
S LT, ZBEIE 5.3%, FHEEIE+9.2%TH -
7o, Fi, WIEEIX TR, RFED S PN HIZ+3.7%~+
10.7% TdH b, ZBHRIZRAD 7.0%, FEEIFEE
BEFBERX OB OMT+65%TH-7. ZDLD
Wit 24T - 7e R O ZBhiE i 5% RETH D, [tow
WAZFTWML TR, ZoBE0tBLAERD
S N DOEHZ +3.3~+11% TEEE I 7.7% TH -

fe. AROERTE IEAERO 6N flid, +59~
+12.3% TEBEMEIX 6.4% &, i & IZIZMETH 51
bhhbod, WHEshRFEOMIT, MIEEIX, b3
X, AHXT, WInb 10% 2L KEVEEHTH -
7o, Zhid, ZROWREORN, HEICX)RECEH)
T3 ENMEESN TS PEN ORENIEE ICHN
e EFBZ o, T, WEOHEK TIIRIBNENT
%, FHE1T.0PEN 2 KM bAThicZ EhdEES N,
HED SN flld PEN OB AHR T U2 b0 EE L
5h3.

3 PEN LB DS NEMNODRES NEDF
il

L ZIEEt ORI HR I, ik S D #Hidt 40~50%7 5,
O TH 5 45%&FH L7z, HEE IR ORI A%
i, EENZESRE (PR, 2001 »530% &L,
Gt Lz EB 2 on BRIk ERR (N %23
B U7, ¥7, PENEE (Nmg/g) DfEEMS, it
JEORMZ 1M D, IK03m K& 04m #E & 0.19m
(B 5, 1996) (22.8L), ORI EE 1 LEL T
PEN oA %H L, PEN OFHRIZONTIE, i
A DREREAL S B FRHYLBAR & RSN & 7kl
BOWE S, 2004 » 5, PEN DSRSERT » &= L0
FARTH B 40~50% (2 2 TIRPRIED 45% %58 1)
TN =7z & UTPEN fiko=HRE (Ns) ZatH L
7o JEEL ROV CEERER LY, BLUORFKDE

A FEEIX o fb2IX @ FHkIX

+20

£ 415
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:5 +10
«o
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0

-5

-5 0 45 +10 +15 +20
FHERTE 6 PNAE (%0)

B— 4 HEDSPN T 5 T HME & FEHME & OB 1R

M (n=3) 27 vy b, EREHEEBEOMA 11
DY E &R



6 PN TS

NEho SNtz 6f, 6s, op (FRE) £d5&,

6p= (6fXNf+8sxNs) / (Nf+Ns)(X 1) o T
KHTEE, ZoHEOSFITO0TIE, EFEER O
34+0.15%TH b, AREIEOIEIE+14.1%TH - 72.
H1LThsolE»s FPRUMULEFED SN E (6p)
EHEAMEOHBZFHE T 2 L —4 O X512 D EOH
M (R=0.896) mfFohsz. L LEFEKIZD0LTIE,
EENRZ RGO, GBI IEHICTHTE S
ETNVHED IO DEKNERHT 2 L NH 5. 6°N
it % F U 7 AR JE R 0 1511213 PEN 53R b 6B TH
b, TEOEEMERNSHSATHINIZ2 Y —RETIV
(i, 2002) 75 EAMH LT, & 0 IEMEIC IR O
HEE AT A B aRETED D 5.

kg Lns &, REkRzETROYEA, PEN O
BHRREELY, EAEROMMT X > THHEMN
R BAREMEAURE S e, A, S SITHIBIRGEE & 10
hEEBITIERED 6N HEEMHBBFEO Y, 6°N
DR CERE % BT 25D DH 5.

ARTIE, AL EZ T 2 SEMERDHINT 513
Eofinm s (P S, 2005). FARTHZOD
B 2D 5T s (Nishida 5, 2007). #Hhic>
VT, B REVIYD, BEERBIRITED S v
s, Wi OBE RO BRSPSz, FHTHE &
OGRS D EPT VW EFZ SN B, 10 4L
L Ui T, 0 6PN IR O 8 5 K
LRI TENPRFIIIM SN S 2 EMRESN TN S
(R8PS, 2004). APFEO 12 KBRS TS, & L
B A MR L, 2 R H LIRS D 2B X D 58 <
N5 EMMESH, THEOMESX D ARG
rlEbEZONG, HAMBRAEFEML, "N ol
BAEMGT 5 &, METEFIRBIIE 20025
MIZT BLENDH 5.

vV f# =

L% 8 X OCEREREZ T ickh 2 2 E 12 0ER
(&, RS, 5, R, W, @i, ZFH, o
o, e, A, A OANETICZEIEL, bbb
12811 B 6 N il & A U o Bt o B B i o a8 i A BH &
AL, T, FHoMBIcBLTR IECIEENS
FEHERBOHK G RE B eSS, IO 5N M
EREPE AN E R 2] ST L.

WX T M~ M2 Lcss, b PRED
SUNMHIZ HHEAERD S NMELD &, V) v EREE K

MihZEF (PEN) © 6 N fii & OB @ <, TSR
EUTHRHARIN L TW 03 ) v ISR Tl S h
5 &9 RIS NPT WS VR BERBEEN
WG TH DI EN, TS ERRE R LKL O T
Shifiggan. PEN BEZKEFELTOLAYE, H1
TEOREHITB VT, WWKRIEZOEREBRINT 5720
12, 6PN HIC & 2 M5 A R s <8 5. Ly
L, PEN ® 6 "N fli& Zz D&, Hillt L7 lkto 6 °N fi
LZDOEMNS, BREOSNEAKERIMEST S &
MTE (R=0.896). Zh o OFHIT X D I HEE
JEEEDHERE D 7 D ITHEIIEIRTH 5.
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Effect of Fertilizer on the 6 "N Values of
Tomato Cultivated in 12 Prefectures in Japan:

Analysis Among Different Experimental Sites

Akimasa Nakano and Yoichi Uehara

Summary

The correlation coefficient between & "N values of fruits and phosphate buffer extracted nitrogen from the
soil (PEN) (R=0.931) was higher than the total nitrogen (R=0.692) in the tomato cultivated without fertilizer.
This meant that the plant absorbed the easily digested PEN in the soil nitrogen. In some cases the origin of the
PEN was unknown, that is on the first cultivation with organic fertilization or chemical fertilization, PEN
affected the 6 "N values of the tomato making it difficult to identify the fertilization record by using & “N.
However in those cases, the amount and 6 ®N value of PEN were determined, and the & "N values of the fruits
were identified more precisely (R=0.896). These data were necessary to provide a more precise analytical method

based on the fertilizer record identification.
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