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EEEEIR A BT
FTEREHEE I OB A 4 v 35 v 2 ORI (1)
— Iz v P REDOBE -

LR FRAN? « R =48

o7

1. U & (I

I, KESAMIEZIERRDREET e, ERE
LCOBRESEERIN, MIERFOHECHIATRS
X5t TEiz (FH - 1um, 2001 ; B, 1991). 2004
11 A0S [FEPE oY OB O IEAL K OF R
BT Bk (KEHe W) | CPE—EkgsE 2
F) BMETE R, SARDORE D M ECHEE OB FE &R AR
ke, ZThDBeEE IR T HERBER X - T
BRI T o & TE el ot Fh, HkE
DN o T HERR & 2 & OBk & 7o T HERR L DK G FREEE R & L
THAZED BTRUHEOCHE L Thh T3, Z0k
B HERoEFEEEN NS E AERCH Y FEHE - A,
1997), HEMEOEBEBECEE L -FAN I bicERkEh
BHIOWEoTwAh., BEOBHFIAZET O [BfH
EREFROHAMASORE BT o8 (BMmY v 17
AR (P EBREEETRE) © PEREERE
BO3 aHE CERRESEHEER) | (PR AEEERE =
) PHEKCTHITI N, S48 B 2HEHEC L FI RS
FERBLDTERLWIRRCH 5. BEHERO EC (B
K[UEERE) EIX50mSem AT &E3NTw5 (BHKE
BEFEREDEME 1994) 25, FEME - 1Wa (1997) O
B lhil, FSAHED 43% 112 O BL Bz T\ 5.
ECEA50mScem™ Ll DM+ BIEEHIR L €T 5
&, EEFHILIIEHRSBE NS, CROMMAE T
JERE - 2 B BRI A S h aEERH b, ED
BB R 5 BB AR A BT A LELND B,

HERE AR D RERI B A EE ER B L O ERFC X » T4
BThy, T, EEEZHERAIAHOLE R TH %
DIEKE I~ ThH B, FOiD, SEEHIEOEE

! SR RE EBTSERTAR AN LR (329-2793 BRAUEE AT A
¥4 768)

23FE, BWERMPIEATE LA (389-0201 JbEEA
ERECHBTIEEY 375-716)
STHEEREERG v 2 —HBEVIEA (960-2156 BT
FHF R 18)

200844 B 3 HZA - 20094 2 A 5 HAH
BRI A 55 80 % 28 25 p.143~151 (2009)

EERHEAE, RENER, LEEWGER,

= hwh, ARKH

RAEZHET AR ERCSEEERY R LS e
TFREE B 2 HEROFELER T HILE S5, +
B HEIR AR A U TCIREDHERE DB R % X b IEREZET
flicxstFxr, TECHELEM - RBELcBIcLER
Wrh OIERHN G & R B 5 FE R AT

EEEEIBCE s VY A, Y A, A AR
ZEBCEETNTEY, —MOBA+ v ThHHH ) v AR
MUY ARSBRBAINS LEEFOB A VAT R
DRE AN, FOABRZHET A2 L03H5 (A,
1987). LicdioC, SREBHIELHAE T 2568 ixE
DECIET T £DBFA v "7 v ALFBRLInThE
=Y/

TEOF Vv A RN T B ARY (Activity ratio
forK) 13, tBERO? Vv a4+ v OFE () X
TAHEANALY Y AAFVET TRV T a4 F Y DEREOH
(aca +avg) DFHWOLLTH Y, ax/(aca Tamg)? Tt T
DA DOFE pK—(1/2) p (aca +avg) TERI NS (Taylor,
1958 ; [ B - #arh, 1972). Schofield (1947) X » T+
BB L BHOVFER B\ T4 A v BERMK ratio law
DAL LT % ERIEX T DB R D
WTEMNiclcD, TBCRTEH ) v A TTOBmE
(Beckett, 1963 ; Wild &, 1969) 72 T7e<, THEDREA
FVRTVARETHEL L TCHHES L TE S,

ARMVTSEERIRAE 75 1 EEIX—F (Taylor, 1958) T, &
PMEWNEED ) v aMEEI R T V2 L AR T ARN I
TEOKGEBENSIVEN L CHEDPAELSEBLRVO
BRI E IR TRY (ME - fak, 1972), TEWEEE %17
T 5 HEOKG G TR ERROB A 4 v 35 v A
OV TRERZE LA B 5 0113 ARK OB BN AR 2
wEZ I CEIFRPNCIE 5 L E 2 B T\5 (Khasawneh
and Adams, 1967 F & - ¥k, 1972 /HE - T H,
1992).

B LT N Y Y AR BB ERT A ik
BETEDD 27O BBEEOR 1 4 v 15 v i
ARK CRHiiTE A2\, SEEHEEYER LcEECLE
CEENDF P YV 2OFEBLERTHILENRDSH. ARK
RICEAFECH b ) 7 2 BRT 58D LTH I D Y
AR5 b (SAR, sodium adsorption ratio) 78% % (U.S.
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Salinity Laboratory Staff, 1954).
SAR=Na(mmolL?)/(Ca (mmolL™)+Mg (mmol L))

SAR 138 T O LR E B oo kE BB
(USDA) i & » THEBK A FHEi T 5 88 & L THR I e
EEK» L7 b ) v AR Bl ah s 2 L chEEdi
BHEL TN ALY AR S R2 T AT MY 7 ARE
BENBHEDFHMCTE 5. SAR & ARK OE A
WHHBATHY, SARILEALTH L DIR L ARK 1TIE
BHTHD, KBEKTHD 1+ v OFEEIL Debye-Hiickel @
RS 1 F v OFERBERE () ZROTEAA VB
BERC, (4 vOEBEYEETS @5 - 2, 1972
HHB, 1980).

—log f=(Z2 » 0.50912)/ (1 +1"?) (25 °C)
7 4 F v OETH
I A+ Vg (I=1/2) 3 aZi®)
c R DA+ VEE

A F VIR IR D& A VBB FOETFMHO 25
BRUICBRO 12 TEIRSD, ARFRO X 5o
BT % E 44 OERICETABRILER L85, 14
v OIEBE LR ABERICE T BEED 1 4 v OEFHIz DO
THBBBRHOOThERIET AL D THY, HERWET
1AV, SARBWEILEEZEINT W55, SARF
DEF Lo ROBEILARNFRELEFUTHD, SAR ZED
HEZEZLKI L > THEBEYMETAZ E225, SAR D
JNCEBRTHERILEADZ EDTES.

KB ORI RTH 5 EEEEOKE LT+ Vv 200
VY ARERICETN, TEERECOBERERY 5. &
CCEEEMIEERARFOLEOE 1 4 v X5 v A R EHET
BT ARKIZ SAR OB E A M AGAA TS ARE TN 2%
L7,

AR¥* N = —log ((ak +ara) / (aca +ame)?)

AREWN 3 5 Fie— i O 1 + v, SRl -«
FvEESTEY, FEBEOBAA v AT v AR RA D
LR TEBRANDIE /oo T\ b, BARO—E1 70 28
HWHEZIIF MYV 7 aNRLAES TR TWWZ &%

ERTH L ARK N X AR L RIZRIC/n 5. ARE &L FEHEOMR
a3 5 &, ARCNIENMEVIE E KPP Na vt a
3L, Ca®Mg M Ihic{ v L &FES
AT, SEEHEEYR I = v BTk
T, HEBAWEE R I AR 2B A A v 5 v
ADORSEMCERL, (=t~ DEBRET5E
EEHRIEOHEELIMT A & &b, ElEEEROH Y Y
LEFI YT ANHECE LETEELYRLCTH I &
wHEE LT

2. MEBLUHE

R LEE LT, BEEhE (% NBL & ER) %
WEFTAES GRAEERT) Ap Bob, ks 4 L
#%, NA &FEE) 2IARLEBECS M5 AB» SR
Lz & OHUS ClIMEE R T 5 R KR 7 0K ST
LTRY, £14avoky by y vEOFREME LTHH
IR TWbB. NBL & NA (LM, pH & EC, K
Wrr U wa -0y AXERE, NBLOADNREESE,
C/N I, H%EEY vl CECHMEL, e r vy 4 -
v 7Ry AL, WEEMENE» - (FD. WL
BoA+%2mm 4 v 2 O R LRI 1/1000 2 FH4
X 18cm) OFHFAC oD, {LEIERR (—EE
BEBHRFTE A b A BEMZE 777 5, N-P.05—K:0 170-170-
170kgha™) 1Mgha™, F@EHEE30Mgha™, SiEEE
BE 30, 60,90 Mg ha ' IS ZEBA LR R T, 1=t~
N BT BT A HEREEH © B &1 20 ~ 30Mgha™! TH %
(RN RE 257 B) R BBMOKEEST, 2007 5 B8 R B BUK 2EH
2007).

R U HEIR OfEEE, RS, &KEE, ¥ oHENE 30 Mg ha
B OBRGEEYE2ORT. SR U EEEER R E
BB ERR CHEE IR LUHIET, SEEEREE LT
W ECHEMIEEE L, 7MY aEn Uy s EENE
B,

TR (& 1 LT EER &3 DIK-300B)
BEBFERCIETHR—F AWM EMPIEI S5em 275 X

SRR Lie. & OEERIEREERIL pF 2.3 ¥ T LB
BAHHERTE s, FHUCHEEHIERCRSNTED,
BIKIIHKI 5.

#1 YR EOE L%

BRI v

e I pHY ECY LRFED LER? C/N P,Os
+#%H1:5 mScm? gkg! gkg! mg kg™
NBL  #@fafEih+ 6.1 0.067 40 34 11.9 461
NA Bars 4 5.8 0.056 82 4.8 17.3 873
paicled
- Na K Ca Mg CEC AR
PR cmolc kg™ cmolckg™? cmolckg™ cmolckg™ cmolckg™ kgkg!
NBL 0.02 0.86 3.76 2.06 11.9 0.56
NA 0.16 0.56 2.50 0.31 19.0 0.19

DAL 5 T 1R & 5 B i
PCN 2 — & —%H\CHlE
¥ Bray No.2 ¥ CHIZE
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%2 HRAUEROME MY, SKER IOHIE0Mgha A LTSS ORS &

- " Na:0 K:0 CaO MgO KK
PREUEIE i gkg'DM gkg'DM gkg'DM gkg'DM kgkg™
LRI HEHARNTHIE 0.15 20 78 83 0.29
EE R F5 A BN CTHIE 7.9 70 51 8.1 0.41
Kt
e EC N P20s Naz0 K20 Ca0 MgO
mS/cm  gkg DM gkg'DM gkg!'DM gkg'DM gkg' DM gkg!DM
E gt 1.8 13 42 0.13 9 2 1.9
AR 12.4 23 32 7.0 45 3 2.7
30Mghat#A N P20s Na:0 K20 Ca0 MgO
LB EORT & kgha? kgha? kgha’ kgha' kgha?!  kgha™
EIRsEA 280 883 3 418 1,659 176
e 400 561 140 1,234 893 144
#£3 1= bv MERENCRT SR, R X ORI R R
= v MERE RERE BRI
i HE (B il H¥ (B A B (=)
$Er1 NBL #HBEEHt:  2004/4/2~8/2 122 2004/6/12~8/2 52 2004/4/13~6/9 6
NA 2zt 2005/5/8~8/11 95 2005/7/15~8/11 28 2005/5/16~8/7 13
EE2 NA Bt 2006/4/13~8/13 122 2006/6/23~17/27 35 2006/4/25~8/13 9

S=hTMIvy K7 (2F48H) 2B, =1
<  ME 2R BEERCEEL, BETERE L Ak
FEE A H, FREFHAR, BN, SRR A &
3R T. 2004 EFNBL E NAZHWT I =+ = b & dk
BELeDy, NA TREARNAFREL, TO4RIMEAN Y
DT RER B &M LT te s, IR oS EUAENE
{5 T\ b, 2004 I NBL 12 X A%, 2005 e
WENA X AR FREFR 2ETIT, A LR
BEEEYEEL, M7 = < b —BBRENERI
A LA BRI L CEC Rl Lic (RBR1). LR
I NBL TlXBHE# 72 H B, NA CTREHEE70HE
it o7,

‘K, Bie—E, HERRAERICT 50 24 R
EORMY 2T, FABRKIZ15L OKEKEYE LT
FEAGEHIZ = b v b OEOREY BTT, B0
BEHD L RIIL 20 LBRE ORERE G 2 7. L8
WIRGERCEE L Tk, e+ 5 By
BT 2 8 BRI T & B R R T,
WEID IS LS EERTE W SIIEKRET- T,
24 B EREEE OBFR 2 2200 (0 b R A B L 2.

2006 “Eiz @ U NA % AV CEHEEHER 0, 10, 20 Mg ha™
HUEPRALCKEYRD, HERREREE EROR
Ba b EREICERE L, = b= b OREMLE L IERISAE Y
2004 4E, 2005 FECEHEE L0 LEBRKAEBT L T 50%
MR LR D 1 ETT o7 (5§ 2).

4B = b MERERMBIEOWT, RAER AE
MR (15 Rtk L ORTFREE (HIZR
¥ — = v ETHEIE 22310) TllE Uie (HEEEsE
SH - BT BEGR, 1986). HEAWOBA 4L,
FUTA AVUA HAAVIA TTHRVTALLLT VR
RICER L ORFERIET, B4, B, mHEE,
HREEE, UV VER R A A v kA v oy S5 4 — (X

A %% 7 A 1CS-1500) THRIRE L .
ARSH N 3 L EERSWE DRSS A 4 vk X OV A 4 v REAIE
25, BRROREZACTHELZT -

S bhePREAERY M Q) B ORERLEAE
NROMB A LI, FFEEE: BRIXEEZHIE L
7o, BEORDEEL ONedb O FREhE L L. BRIX
L Y 7 » v = 7 Rversion 2.6.0 (Thaka and
Gentleman, 1996) %\ CIEHM, Zo# i L,
SEO I Tukey & IV CEHBEH (T - 72,

3. BREEE

1) 3= b7 MERIEBFIBOTEICS T RIEEEOTL

3= b MBI osc il B X OVKIBERE 0% ic
DOWTRKIIRARL NBLENAWKHBLT, A1y
L= Z vy MRS, N Y Y ALK ER S
i, BV ATAERMENS D, KA S At
HELCEGUTOEETHEEL, vy a vl iy
T akF b Uy AORENEERTH . BEROEE
FEHEILX C13, BREN T 2 Coh, £ CoEETK
BRI L O, KEEF PV YA LD ) T AR
P FERR I ER EOEINE & b BT 2ERH - 7255,
KA AT A= 27 2MEFD Y 5 @R E D
nhbhiote, i, 2V 2OBEIIF MY Y 2DBET
D SRS IZ LB B, KB ) v A0T
DEBMERICHD, 7PV T aEHs Y v st HERKT
B LT ol T@HEEX B0Mgha) &=
JEX (30Mgha™) %H#Ed5 L (B2, LRERIEE
HFHIEL D F ) v a0 )Y a8BIP TR, HAvy
ARV T F Y AEENEN E KL, BEETL T
FUTALD YT AHEL, AT AL SR YT A
o te, ALBIERRKIZLERNRER - o e, R
DOEFEBIIFEMEHERFS LT h g TE- T
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2) 3= bv MEREBARICH A IESEHEEOBRETL
FEHRE R OB A AV R L OWA  VIEE Y ATEK
LB, 3R LI B A v D5y, EREEE U VEEA
FVIRBEAEEHEINRT, 75 7IIEERL Thiow,

Y
E)
;
.

z
o
-

(iR )

tamol  Ke”

NBL, NA & & @SR O 1 o v IBE I ERERER C
EL, SEBESECEABOEME LbieE iy,
B4+ v BENEERCH - T, BEEHEE
KCiE, HERWRO A 4 v EERE IR TR

A B CDE

HHi Feseit

X1
HHEREOEL

A EBUBREE, B EEHEIEE (30 Mgha™),

itk
A BCDE

12
oL
4k
i
_ e
B et

L B AKEdk:

Hers il
A B CDE A B C

= b = MR O NBL (BRElL) SLONA @EA24) oscil - Kk

C: EEBHEIEKX (30Mgha™), D: &

FEEAEK (60Mgha™), E: SiEMEICE (90Mgha™)

NBL ({8 & 51 1) NA (BAR7 1) N v D a
SR mmol, L) AR ool L) & & so)
60 0 m Mg

a0 |
20
(@) AR
0
20 F
40 L
-60 - -10 -
Il 24 38 45 352 S8 14 22 30 37 43 50 57 64 72 78 85 91
BRI (R)
10 10

(b) EEHEEX
(30Mgha™)

1t 24 38 45 352 58 8

14 22 30

37 43 50 57 64 72 78 85 91

IR ()

X2 NBL (B@EHL) SIUNA ER74) o UERIERK, EBEERKE BT3B 4

B v R DAL

(a) T MERERE, (b) @ T@EHEIEX (30Mgha™) EF 1 A v ik+, B4 v ik— TER)
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NBL (& fa{gHi+)
HSIETIRE (mmol, L)

60
40
2 |
(c) BIREHEPREK 0

(30Mg ha™) a0 L
40 L
60 |
80 L 40 L
11 24 38 45 52 58
80 40 ¢

(d) EiEEHEEX
(60Mg ha™)

-80 - -40 -

80
60
40

20
(e) BIEEMEIDK
(90Mg ha'™)

20 F

40 L

60 F

80 L 40 L

I1 24 38 45 52 58

K3 NBL (@ffEiid) SIONA EH71)
E ORERFAEAL

ST IBEE (mmol L)
80 40 ¢

40 ¢

NA (BR7 L)

Nal:‘Cl
K.NO3
Ll ca B so,

50 57
#ERE (B)

30 37 43 50 57 64 72 78 85 91

BEEREK (H)

8§ 14 22 30 37 43 350 57 64 72 78 85 91

HEEEHK (B)
EOWTEEEEIEK S5 14y - B v

(o) : BIEFEHEAEX. (30Mgha™), (d) : BEEMERK (60Mgha™), (e) : BEEMEEK (90Mgha™) (B

1A VE+, B4 A Vi —TER)

ThT e ALEIERIK oW T, NBL CiifiiRE# I
vy n, WY, BB A VBENEL, FOBT
G Teo fe 2y, NA CUHIEIRE#R b L BB O 1 +
VIBEIMED 5 . NA O{LBAEREHR & B EEHEIRX (90
Mgha™) %< £ TCOMNEX THEEE 1137, 388 H
T TlREA BRI foote. WEEA 4 v BEDR
P, BREE A A VBENEIML O 7., B
HAEfEH B EINT 5 & HERK R OWREE 1 A4 v BE L
MLTWi, ZhboZ &b, HEERTOBEA + 18
B G 5o dicifiiE 1 4 v B HERR PR L
TEEEbh5. COBHSIIEMAES (Kamewada and
Takahashi, 1996 ;Kamewada, 1996) O#FFETHRDHMN,
BRES 1 A+ v N A 4 v RE R R 5D L F -
Vs — L LTCPEAL, (=< BBk AEE
TRhEA A VL oo T

3) IZ Y POPNE, REIRELEZEHLUBRIX
=E

SEOFEESAETIE, NBL OFHNA X 951l
BRI OWERK -7 GE4). NA T, {bsies
KB REOD, REGETE o - T EEHEE
XTSI 7> 7oy, NA © X 5 Is{batiekhe
FCiEEE L WEHE T HIED KA MERERT RV
R LI b T LRI, NA TiEEEEEX
ETEBCTRBRENRELE Licid, JNER I OERES
MO oiz. RENEBIXCaRZFETH S (Evansand
Troxler, 1953 ; Geraldson, 1985). K1 s\~ TNA D%
Btk v o A EBIERIK SEEEHERX (30 Mg ha™
) Tl h D, DK Tl 3~4cmolc kg™ BE
WHEEL TR, EWERCETTRIRI LTI T
BEBAC L ) LEROZE D Loy A BITENT 5
2y (KPS, 1984), 1RO H v v ARINECHEINERD
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SRy CKPE - #5110, 1980 ; FREED, 1982) &b HE
W X BHh 07 ADOBRD Vv AR FEFIHYE
ELTW5 EOHBEINRINTEY, SEEHIEOEHT
FOHEXILIBELIEELDR. EERI=b=
FAMEE L7 NBL TOWNE, WEEE KT 5 0EMO
T, B ROV TR WEBHEIRX TS - by, il
D 4B O THIRIERKETH > 7. T 40EK
COWTHRE 1S 7 b HilkE - BRIX HEEZ 5 &,
EEEHIEX CEL, BEE EVERCH -7 b b
BETHEKEEZIZ 52 L TKRGA NV ARLTTRE
DR EERAFEEZRA Y T5 @BHA 1991) », SE
D=t b FECRBEEEER O ERE RO 1
YRENE L oo T & THEWHE KGRI LI <7k
D, KGAN VAR EE 2 Bt (Mizrahi and
Pasternak, 1985). EEEHEREK I OWTHEIT5 &, 60
Mg ha ' L3 C—%F BRIX #E N Em 0 - o, HBBERF O
1 VBENE NG E BRXEE S ERS0 TR, M
B L UTBRIX$EEY LIF At HEARh D 1 4 v B
IO OBE H#HE D5 & ERMEES .

4) I hT MBS TBBI AL NT IO

BE1E

BB OB IE B3 5 BB I BH RS DRE#E
WAH BB IS (D). HEBREHOBA + v icoun
T Ca/Mg bk X O'Mg/K B BB AT w>WTEHE L
feb DL L. (K4). BRRLFRSHMLT54Y

PAEIE#IFE &35 &, NBL Tik Ca/Mg HId@EIE 75
Mg/K V@b D% hr otz —7, NA Tit, LB
BIXCIEEHEAL Y b E R SAERD LitsmL, Hd@
HEREDC RIS T IEREPRP, SRR Me/K HaEiE
HHE LD MELSSHL O 4EAVINBL & NA T
GEUHEIE A A U Ch EBBRWFROBA v A5 v AD
BRI - T, NA OE@EHEIER G A v 05
VAP—BERN oD, BITREALLSCI=b<h
BEOWENDIL, NFVvAIIBLTEH Y v A, Hr
VYA TRV YASEENMITCI EAREEI T
7z (@23, &b5).

(LB IR o BmHE R e DT, fERA VB RTE
7o Ca/Mg Hk L O"Mg/K He T 1 v 35 v 2 % EHli T &
e, BEEHEROLBARITEDO LTI MY v A
HHEBIEHA TSI, Ca/Mg bk X O Mg/K it
THEEEE OB A VAT v AR EECIHTCE TV 5
LIEVHE. FOT, ARETN R GCHERB B
BGA A VN7 v ADEREE BN L (K5). 0B H
D ARE N B 3L B IEE B X OHEEE AT O LEOE TH
%. NBL TiX ARF™ Hiz & COMBEX T 1A EFH L
WA Ute, BYEEHIERI 40 HBI Y TR AR D, #
BT BB B - fo. ARE N gIRIfEI T i3
HLdofeh, NA T, ERIERX R X OSmERX T
RONBRRET, SEBEEER CABETL, +<
EA—ER R AERTCHD, NALTORIENTE0H

%4 NBL (BEE#1) BIUNA (BAz74) TOI=r 7 PR RIARMBIED I = < P RE,

BRIX BEEE & X ORISR O FA R
I=bw MRE BRIX #EE R R R R
Rl AKX 2%k, (1/1000a & » 1) FE FABEBER
g & g/ {8 % 18 %
{EBUIER X 1,278 94 13.6 6.1a 0 0
NBL EEHERX 30 Mg ha™ 229 24 9.6 6.1a 0 0
GBS+ EEEAEERX 30Mghat 1,194 102 11.7 6.5b 0 0
- EHEEHER 60Mghat 1,001 99 10.1 7.2¢ 0 0
EEEHEEX 90Mgha! 1,223 116 10.5 6.8d 0 0
LR IR - - - - - -
NA FaEHe iR 30Mghat 206 25 8.2 6.2a 0 0
(B 7 ) BHEEEREX  30Mgha™ 408 50 8.2 6.6a 15 30
EEEMICK 60Mgha 419 67 6.2 6.6a 37 55
HIEEAEERK 90Mghat 460 88 5.2 6.8a 38 43
RN REREMEEE (%) = REREEE  (EEED x 100
By HERIERRIETRROD, REONBEIITET
BRIX BEPHEORMFEMCIIEREDD
£5 R OHEKE Ca/Mg, Mg/K, ARE N
. o K Ca Mg K+Ca+Mg Ca/Mg Mg/K ARK*Na
BRI AT mmoleL™' mmol.L! mmolL? mmolL™?
H=sBaEE 48 8.0 4.0 2.0 14.0 2.0 0.3 0.59
LI F= b 8.0 5.0 2.0 15.0 2.5 0.3 0.63
MEJIER b= b 6.0 5.0 2.0 13.0 2.5 0.3 0.76
KFELEDB #1E 8.0 3.6 2.0 13.6 1.8 0.3 0.58
FFoh ) v reh 3.9 1.5 0.9 6.3 1.7 0.2 0.75
HARALE &I b= b 3.2 1.5 1.0 5.6 15 0.3 0.83
B A bk, FRA 8.3 24 1.5 12.2 1.7 0.2 0.49
& bbb, 3 8.9 5.0 1.7 15.6 3.0 0.2 0.57
i 2.1 0.2 0.65
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Hh TR LI ARCNERNEAD T A HPAICH -~ 1. O
BREI=ZPYIOAEFLBLLADLETAD L, HEEH
% 60 BRI O —B B RE O R BHIARITC ARC N B
=01 X W EVWBECRBRRNPFEL O e, ZOfEIRE

5 DREERASTEEOEELLEL D X501 & -
7.

Ep AR i L OEERE 2 RE T 5 kL
L CHEEC oRIENMAE I Nz, § =b=+—ER
REREFEL O ARNNE L I LEOECHEY%E6
RS, EEEHEOEREORIMCE - T AR IR L
EC#inL7csy, MK E 8 ECHEIXFHEE T
R EETH -7, Ffe, NBL TIHINA X b+
EC BV E < THBENFL Uindr» fofcdd, I EC fEn
LRBHREOREATRT A LI LW EEbhS. 3
=+ = DRBHEFREE L AREN L OREBEFRICOWT

TELRABBRHOEHND B, SEIOBRIERABICK T
ARE*Na 3 3 = b =  ORBEIIE O FAE % IEDI D 5\
INERTC TR B0 b DR E L THEATE 5 2 LAVR
Bant.

BILUNAZAVCERER, =SEE¥EEI10,20Mgha™
AR OWTER LUICER (£ 2), RERRIREL
P, REOHBBIMBIIHCIL ARS N EAER 1 1k 5
RENERARL D AE 7 (K6). § = b < bEHEAL
B LIRS A T 5 L, ARKN O#ER X FIREOME
B TH T, RSN RS AEOHER S A L h i
LIk TCH -7 Yanai b (1995) 4EOLETH Y
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Time course transition of soil solution composition and its cation balance during vegetable cultivation
using Salt-concentrated compost (1)
— In the case of mini tomato cultivation —

Munehiro EBATOL2 and Mitsue KURIBARAS3
1 National Institute of Livestock and Grassland Science, Nasu Research Station,
2 Present address: National Institute of Livestock and Grassland Science, Miyota Research Station,
3 Livestock Industry Research Center, Fukushima Agricultural Technology Center

Recently, Japan has placed a legal restriction on the stacking of livestock manure in the fields owned by livestock farmers.
As a result, compost containing a large amount of sodium and potassium (salt-concentrated compost), has been made from
the manure. Due to the high amount of salt, it is difficult to determine the suitable amount of salt-concentrated compost to
use for vegetable cultivation in the field. This study aimed to clarify the effects of salt-concentrated compost on mini tomato
(Solanum lycopersicum) growth and on soil by investigating the time course transition of soil solution composition and its
cation balance. Mini tomatoes were cultivated in pots filled with an Andosol and a Brown lowland soil (Fluvisol) applied
with chemical fertilizer, normal compost or salt-concentrated compost. The concentration of soil solution transited at a low
level after normal compost application. However, the concentration of soil solutions increased in accordance with the amount
of salt-concentrated compost applied, and was maintained at a high level during mini tomato cultivation. The application
of salt-concentrated compost to the Andosol caused a blossom-end rot disease to the mini-tomato fruits. Blossom-end rot is
known as a response to calcium deficiency. Since the application of the salt-concentrated compost drastically increased the
concentration of potassium and sodium in the soil solution, it was suggested that the relative ratio of calcium to monovalent
cations was a key factor causing the symptom. By introducing a new index for the activity ratio for potassium plus sodium,
ie. ARK+Na  composition of cations in the soil solution could be evaluated quantitatively. Based on the analyses using ARK+Na,
it was found that blossom-end rot occurred when AR¥+¥ value became too low and exceeded some level (=0.1 in the present
case) while mini tomato fruit was constituted at the first branch. In the case that the amount of salt-concentrated compost
applied to the Andosol was reduced to be 20 Mg ha-1 or less, the values of ARK+¥a were higher than the value when blossom-

end rot had occurred, and the blossom-end rot did not occur.

Key words: AR¥Na, blossom-end rot, mini tomato, salt-concentrated compost, soil solution composition
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