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K2 LEEELOECEYE (PioE, SRS, BAE BME)
§ , S ‘
oo R, e BE E o
(cmol(+)kg?) CaO MgO K0 (%)  (mgkg?) g
1K ¥y E 6.5 23.0 2.1 17.4 3317 359 449 93 907 18.5 11.4 1.02
BHEfE=E 0.8 21.1 1.5 10.4 2213 244 305 49 710 5.3 5.6 0.24
& K & 7.9 94.5 8.2 48.1 11350 1087 1748 309 3268 35.0 30.0 1.48
& /NfE 4.5 1.2 0.1 5.5 170 50 65 22 90 10.0 3.0 0.56
E A K 65 71 71‘ 70 71 71 71 70 70 68 65 54
2K FEHE 6.4 24.1 2.1 18.4 3305 458 461 92 1578 17.5 9.9 0.98
E¥EZ 0.9 21.8 1.6 11.5 2266 276 234 46 1308 3.8 5.1 0.26
& K 7.6 92.4 9.0 50.5 10200 1375 1143 233 7450 26.0 28.0 1.60
&= /Nl 3.8 4.7 0.4 5.5 420 39 48 14 107 10.0 3.0 0.23
E oA 70 70 70 70 70 70 70 70 70 70 69 70
3K FE ¥y E 6.3 27.6 2.2 20.1 3406 462 496 85 1530 17.7 9.8 1.04
BHERE 0.9 23.5 1.5 12.2 2379 295 275 42 1104 4.0 4.4 0.21
& K 7.7 107.1 7.8 59.5 12900 1215 1415 267 5257 30.0 22.0 1.61
& /N fE 4.1 4.1 0.3 5.0 450 27 128 12 103 10.0 2.0 0.49
E oH 66 66 66 66 66 66 66 66 66 66 65 65
4 FEIHHE 6.0 30.3 2.4 19.7 3302 426 491 80 1443 18.2 9.9 1.02
1R 1.1 21.2 1.4 10.6 2457 316 308 52 1487 4.1 4.3 0.19
& K & 8.1 97.8 5.7 49.6 10100 1610 1470 257 6310 30.0 24.0 1.37
= /MNE 3.7 5.7 0.7 6.8 300 35 80 15 62 10.0 2.0 0.61
E R 47 47 47 47 47 47 47 47 47 46 47 45
WEETRT) W6.0UTFTOMEERL, 4KEIR3KE I 30 T
HARTRREF L, 2REXKEB-> THOL, 2% % F ;i:‘-(:g
R LKEE SRERES S, 2 KEURD L e, o | oDons
AN 113 2 3 H ww30mgkg EANL, 23 H AR g m4RE
EDR o le, TRENMBEKE B> THNT 2ME0%E w15 [
RUTz, ® 10 %E = gg ;g 25
ATHAREZE 1L 2 K 25168mgkg L B b % <, 4KH ;
1310mgkg BERA LI, THREY VB - 71 B3 4
ME L: biﬁ’)\bfciﬁ, %gjo)@i)s\k% b)O 7‘:0 {’Eiig'gbi O 4.0KM 4.0-4.5 4.5-5.0 5.0-5.5 5.5-6.0 6.0-6.5 6.5-7.0 7.0~7.5 7.5-8.0 8.0L4 Lt
3B TR B> TRLICEL o0, 4KE I PH(H,0)

BPPEL Bole, 3XKBIRELE20cm U EDEIEIX

0% ThHo720, 4XKEIZIZ8% ML, F916.0cm
Lol
2) EEm

pH(H:0) 3% B> THRZWCETL, K2 ZRT X
S 4 KHIZ5.5~6. 0D FIEN RO EL Koz, BKFR
B EB - THEML, 28R KEB> TR IHEML
Joo RHMEAKIZ3IKELRDHL, 12 4KHIZE
Bpipolz, RS L, MR IR 3 KH & Tl
tiER 2R L, RREEFLIZ 4KECRORRA L,
HME X 3KE & 4 KBREW oIz, BA 4 5
AREIIIKEZTIEML, 4KBRIKHEIEFEAY

2 EEMELO pH(H:0) DBEEBISERESD 1

EPBRh ol HEEAMERKEZ B> TET L,
AIAERRY BRI, 2 KHEWHT0%EML,578mgkg!
EkY, 4XKHIZ 2 3KE A T500mgkg AT D
HEBEMLz0, PR L (K3), EEER,
2. 3KBERES Bo/7d, 4 KBIZIZRPRBEL18.2
cm i oz, BEEIR 2KHIKETL TIOmMm LT &
7Y, 2~4XKHIZERFRICELZR Lz, REERZ 2K
HYZbEHN/NEL, 13-4 KBIZWIFhdblkgm?
UEDEERLESR» T2,
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R3 HEMELOEBEFYE CEYE BEEE, SKE R/IME)

Lt pH 4px smx B4~ R #thmgke)  EEM UEE gprg smp miE
B 0 B (0) kg @hg) (e g VB m) (kgmd)
20)  (gkg 2 (cmol(H)kg?) CaO MgO KO (%) (mgkg) (©m gm
1 F % 8 6.5 15.0 1.7 14.5 2770 375 390 89 1065 15.7 14.9 1.25
EHERZE 0.8 11.1 1.1 6.5 1614 267 202 36 956 5.6 5.0 0.14
&= K # 8.0 66.1 5.0 36.4 8080 1288 950 221 4268 34.0 27.0 1.51
& /N & 4.8 0.0 0.1 4.3 490 36 67 21 28 2.0 5.0 0.80
T A 46 51 51 49 51 51 51 49 51 49 48 35
2 ¥ ¥y {E 6.4 20.4 2.0 16.1 3067 497 452 95 1659 16.1 13.5 1.20
TR R 0.9 18.9 1.9 9.0 2142 613 3440 49 1492 6.0 4.9 0.17
&= K & 8.2 130.1 14.3 53.8 13350 4530 1938 306 7988 28.0 25.0 1.48
& /N E 4.0 4.5 0.5 4.3 500 82 77 29 149 3.0 2.0 0.65
E A 52 52 52 52 52 52 52 52 52 52 52 50
3K E ¥y {E 6.4 25.1 2.2 17.5 3550 482 493 95 2146 14.0 13.7 1.16
EHERZE 1.0 20.4 1.4 9.0 2824 283 356 45 1561 4.4 4.5 0.22
= K {E 8.0 122.7 8.0 51.5 19200 1324 2120 266 6590 28.0 25.0 1.50
&= /N ME 4.0 5.4 0.5 6.8 833 94 80 28 347 6.0 5.0 0.40
E A B 51 51 51 51 51 51 51 51 51 50 50 49
4K E ¥y {E 6.2 28.3 2.5 18.5 3493 440 438 81 2151 14.4 14.0 1.14
EERE 1.0 27.2 2.0 9.9 2954 430 258 35 2046 5.2 4.2 0.22
& K & 7.8 133.0 9.9 51.0 12930 2640 1400 174 10220 33.0 24.0 1.48
& /N 1B 3.9 6.1 0.8 6.6 300 35 68 14 175 5.0 5.0 0.38
E A K 45 45 45 45 45 45 45 45 45 45 45 43
40
35 |
2
Z P
30 § |
250 1B
7 7= %z
gLl B 2iH
20 ?= éé % LY
- ] O3&A
H 7z 7= y
R 15 l m4iKE
5B HE &
0 R .
HE H1 I E 1 g
%= s 7=z H = =
0 A LA LS H . H B

0-50 50-100 100-150 150~200 200-250 250-300 300-350 350-400 400-450 450~500 500-550 550-600 600-650 650-700 700LA L
A#AHEP,05 (X 10 mgkg ")
F3 HEEELOTHREE S BOKEREE ST
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4 EHFAROELOBESRELEE %)
wr s H e £ s oo a] f& & £ b &
Bl 2 o B2 BT BA =5 Y & i
0) % x ZWER a0 MgO KO M B N PO SO, B B B
2/1 102* 96 100 101 106 115* 105 106 109*  149** 104 98 101 102
7 3/2 100 97 91* 101 101 100 108 98 86** 110 97 98 97 102
H 4/3 98** 97 96 98 97 101 138** 99 108 94 90 103 104 99
41 99 90* 8T 100 103 115* 157** 103 101 154" 90 98 103 102
L, %1 98 105 101 106 100  128* 103 100 174** 94 87 96
; 3/2 98 114 106 109 103 101 108 92 97 101 99 105
;i 4/3 95 110 109 98 97 92 99 94 94 103 100 99
41 92 132 116 113 100 119 110 87 159% 98 87 100
2/1 98 136* 118 111 111 133 116 106 156* 103 91 96
Eg 3/2 100 123 113 109 116 97 109 100 129 87 101 96
w Y3 9 13 113 105 98 91 89 85 100 103 102 99
4/1 95  188** 150* 128" 126 117 112 91 202%* 92 94 91**
) B0 TEOEORE 1TV, *R1I%AETHE, 5% KETERETR T,
3) HEM HAK - &L, B4 RBEEB L URKRET 4B
pH(H0) iZ, 1~3XKBixEZ»N%<, 4XKHIZD® 4 KEHPE /NS 2EERL, AHRETABIIOWTIX

ETL, 2KRE - EBXBIUBA 4 v RBERBRIK %
BoTHEMUL 7z, REMERIK, AIfEY VBRI 3 KE &
TIREML, 4B 3KE L EBS R o, REMHE
TR 2KESRDE L, 2KHUEDPRA L, R
MBI 3KE TR EB > THML-2, 4KHIZ
WA U, WEMANEIR 2 - 3KENRLEL, 4K
BiiMETL, 81% &4 -7z,

EXEIZ 1 - 2 KB X 16ecm B TH 7228, 3+ 4K
HiZ1bem AT &% o7z, EER 2 KB IETL,
2XKHLIRERZ CE L o Tz, REEIZKE B > THRA
WET L7,

2, LIEHBERIOTIEERE & (L
ERBSZWAKEIZDOWT, TERERNICTEY L IE
TOEEEERS WCRT, 2, FEEWK DV TKRE
DEALEIE (2XKE,1K&H, 3&KEB 2&H, 4&H/
3KH, 4XKH 1KH) 2K6wRL, bb¥ THKHE
HIZOWTKHEDFEHEDZE DR EFBRE R 6 IR LTz,
7B, HEHEEROFEIE, 1~4XKHOESED10H
RELED % 6 TIEHH (AKX EE L, MiEat,
BRI DD, HRKEE L KESR, SRR S+
Kk, BEEIKEEMY, KER, fkEE7 714 +)
DWTHEH U,

1) ERIRESH+

pH(H:0) i 4 KBHWETL, 5.7 %>, &KFRX
BAEE A oh, @8RS 4 KEBES L, KKk

4 KB 1F 3 KB WCHANTH60%W & 22 - 1o, IR
BRZIET T 2 ATH > 72,

AHARBERIE, 1~3KERENZL, 4XKEIK20%
UERBA L7z, THAEY VBRIE, 2 KEUEKE2EB->T
B Ul ELBIE3KEE TR EB > TR R
2, 4ECElem A LT BT, BEER, 1~
IKBIZENZ L, 4XHZEL o7,

2) fERIEELT. BERAHY

pH(H,0) 32 icE< 2D, 4XHIZIZ6.0L %572,
LRF G IKEHETRIHEML, 4KEIF3IKE L=n7%
Pol, BEFIF2KE K% ERY, 3-4KH
IR Uiz, AKX « H4 - N8, aiigEY
YBELThLEIMER 2R Uz, BA 4 > RHBRERE
KEB->TREL LY, HEMANMEZ 4 KEPRbEL
66% & 77z,

AAREE R 3 KEH £ TR 7288, 4 KEITIZH
D UTzo R, AlkeEr A BRIZ, 3XKBZTRKEB-
TRA L0, 4B MLz, fELER, 3-4
KHIZEL 2V 15ecm U T ko, BEEIX2KEI

FI30%ETL, 2KELREBSEML 72, REEER 2 KE
wY/PNEL, 13- 4KBHBIFEAEENRPOTZ,

3) MR EEE, RER

pH(H:0) 3 4 KEPRBHEL, 2RFK - ERIWD
R 2R LTz, REMAIK « L, TR VBRI 3K
HE ClEmi 22, 4B 3@ L7, ZHMEmE
BEIMER ZRL, 4B 1KEICHERTHI50%E &
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R6 HIRRRAOKBIEL OB ME(LEIS

(%)

+1 & oH = 2 B> x # % e a0 CINE B 5 K
< o B2 7 — +  ® i

#EE  (H0 * XHER Ca0 MgO K0 M B N PO, SO B FE =
A 2/1 101 92 106 101 101 84 104 99 101 145 78 9% 99 100
KEE 3/2 100 106 94 114 9% 117 101 88 97 83 158 95 104 100
BE s 96 s 88 84 4 76t 101 95 75 41 108 113 104
41 97 80 88 96 72 T4 106 83 76 90 5I** 97 116 104
k% 2/1 100 106 131* 101 114 122 103 115 124 113 78 99  71** o3
B, 3 100 111 86 108 101 94 104 92 119 113 63* 95 116 105
?ﬁb 4/3 102 98 104 102 111 117 115 116 69 146 143 102 108 101
41 103 115 117 111 128 13 123 123 103 18 70 9 89 o8

MRIK 2/1 103 98 98 98 107 124 88 115 112 133 154 100 103 100
BB 35 100 95 s 103 104 110 125 o4 80* 106 88 97 104 110
EE;F[E 43 96 96 97 99 89 86 139" 93 8 75 76 101 98 93
4/1 98 89  8** 99 100 117 153** 99 78 106 103 98 104 103

AL 2/1 101 90 97 99 102 108 103 105 107 155* 84 98 109 106
KEE 39 101 110 98 114 100 106 125 89 109 161 84 97 88 95
E%%;;F 43 97 96 98 95 91  8* 118 95 98 57 75* 103 106 96
41 98 95 o4 108 93 97 152  g8* 114 142  53* 98 101 97
BEK 2/1 100 99 103 105 100 92 123 9 116 159 61 93* 94 99
GE® 39 99 105 96 103 102 102 119 101 92 109 108 105 98 95
égggﬁz 4/3 98 93 91 91 9 101 118 103 8  66* 78 101 103 104
41 98 97 89 98 91 95 173 100 93 114 51 9 94 98
MR 2/1 101 83* 89 98 102 106 8 104 95 105 112 101 98 109
774 32 1044 102 104 97 109 103 114 110 79** 131* 161 96 109 108
+ 4/3  96* 93+ g 92 89 95 149** 98  132* 180 78  109* 97 101
41 101 78 83 88 99 105 145* 112 99 246* 140* 105 103 118

) BEEEOTHEOZEORE 21TV, **I11%K¥ETHE, MI5%ARETHERTRT,

Loz, WEAANE, THABERS L UIREY 4 BIX
2EDRETH 203D L, REER 3 KENE
bARERMEERL, 1-2-4KEEESE DT,

4) RN EET, RER

pPH(H:0), REMEIK - ¥+ - tnE, HEHEBEFES
L UHHRRE Y YBRIC DL T IR K Bt . JRER
FRROMEAZ TR LTz, £RFIZ, 4KEIX 1KE Iz
TR LTz B 4 > RIERIT, 3KEBRE DA
SREZRL, 4KEICRPRET L, AQEEE
SKEE TR EB> ML, 4EE 3 KHiZZ=»
Bipolz, THARET A BIZK R B> THA L, 4 KHIx
3KBED25%W L o7,

fELBIZ, 3KEZ TIRBLIEL Rotehs, 4XH
1316.2cm ERREL B o, BEEIZ 4 KHIZ3IKE
WWHANTRRE Ao tz, RIEER 2 KEUBRY H 2
WIHMET L7,

5) BEXEEMLT, RER

BRFE - ERBIURBBEAIKIZ L b2 4 KEBHD
Dl ot, M 2 KEICHI0%IE 2D,
2~ 4 KHBEN Do T, REMEMBIZKE B> T
mu, 43&H13200mgkg Bl EE ot B4 4 > 5H
FRIZIKE E TRBLITHEML2H, 4 KHIZIMET
L7z, :
AARRER - V) VEISMRIK AR L. RE% & FE
DIERZRL, 4KBERBA L7z, GREEY 4 B2
ErzERL7z, fELEEIR, 2XKE2%5.2cm &<,
3+ 4KHIRI6ecm L EE 257, BEEIZ 2 KEIZE
TL, 2~4KBWEENRPoT2, REEIZ 4KEHIZ3
KEICHERTH S %L ko7,

6) KA 51+

PH(H:0) X3 KB TRBLRICE L Kok, 4%
HIZPRET L, £KRE - 2%, TEEGK - £+
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MR K e E . KR & FERROMER 2R LTz, Rk
HIE I 2K E S L 7z, B A A v RBERRKZ2 B -
TIET LTz, HEAIME, bEES L RIEER 3KH
F I E B - THEMT 2EABA S TH, 4 KHIE
SE LIZLEAEEN kb o, AHREERITIIKEE
TRBY UL, 4KEwEEmL, 1&HELZRERL
BEoTz, AHEEEY Y ERIKZ B> THEML 7z, "G
BB A B 3E ETIREMLAY, 4EIIEKRES
WU, FELEEIE, 4B W3 16cm A EEEL B o Tz,

3. THFARNOIER, AmE L ULBERREMORM
RE

1) BBHOERE

ORI R OKH, MEEME, SEH OO FERE
WiEAE (HXI#AR) 2XRTICRT,

ek, V) UEB L CMEOMARE, TEm, MRt
WHATABIZD R L, wTFhb100kgha 'LATTH -
oo iEMH, FIEHIOMAE XV 100kgha LA E
<, @M AR TEEO RS WERBA SR, &
Iz EZIT200kgha THIBA I LT Wiz,

EEMHHARIE, KH, TEMABLOBEME b, 1
KEB2WVIZ 2 KBORARLGRDZ L, IKEIED
L, 4KERREMLL, Vo BlEHAER, KBTI
3KEETRKEB> THA L, 4 KEROPHEML 7,
EiEE, BEM TR —EOERIZED sk o7z,
Hifpei, AKHSEm T 2 KBEIENR L,
3KEICEA Lz, TEM Tk 3KEETRKEL>T
MERESEA L, 4 KEICPRHEML 72,

2) ARMORERE

THF B ORED & L HELE (Fab o 2R EED &
HEAR) OERESEARE (HMEI#AE) 2R8 KA T,

(1) Fb»n

fbonfAR, 4.7~9.3Mgha'0&H<T, 1-4
KE RS RD %<, 2.3 KERLEHEIHLS
»otz, Fab o OMEAEE (MAE R TEE AL
EAKHE R b E L, EEM, SETIEZ20%LT LB
»oTz,

AETOFED S ARIZ5.0Mgha it T, KX
LALESRDo T, HAEEEIKE E TI3EMLL
28, 4AKEEKBCET L, LB TORb oA
B 3KEETRKEB > THML, 4 KBEED LT,
HEFAEIE1312~15% & 1BV, BRI TORED 5 AR,
4K E IS KIEICHEIL T9.3Mgha 'k 2o 72, HEFEIS
21K EHZBRWTI0%LT & &,

(2) HEAERR

A O R X, ABEO 4 KH %2V T10Mgha
PLET, AEELDRroT, HAREE, HEMe
R TI360% A £ TH > 7223, KETIES0% LT T
Holz, _

KETOMAREZ, 2X¥H13.5Mghalt &b %<,
2 M E IR Uiz, MEAEER, KeB->TETL 4
WEHIZUUT ko t, TWMETORAER, 2:KH
BELDRL, 2XEEEML 2, mAFEE 3 KE
FTCREEB->TETL, 4XKBEIKB EED Lo
7o, BEMCOMmARE, 1XEH»S 3KEETIK%
BoTHML, 4KHIZ3KEDBBEE %> 72, A
£, 2+ 3KEIHRTL -4 KBEE 0% ED
EERLTZ,

3) HEAREMOKAE

THFAR O HESRREM (V) CBREEE - AKEE
ke 7 A BERE) OEMERAR (FXED#HE)
2ERIWKRT,

(1) Y EERER

+EyEEM e LTRSS Y ERERERORHAE
X, AEBSEL DR, wThoT#FIFIcEWTY,
LREORAENRD %o o, HBAEEIZ0%LLTT,
3XEZBRWTAHEHSERD EP o7,

AETOMBEIE, 1~ 3XHI30.25Mgha'fBET,
4 XEITIZ50% A EEINL 72, MEREIERIE L A EED
inolz, TEMTOMRARE, 2KESRDEL,
2 KEMREEML, 4 KEBNRLE»oT, HAFER
1KESBREEDLEL, 2~4KBIFX20%FEBROMEE
T, BEMcoOMBARRK 2B > THEML, 4XKH
120.73Mgha 't 2 5 7z, HEAEIG R IKERbEL,
4 EIIETL20% T E R 572,

%7 THFANOEMTHMEEE  (kgha)
Bkl FEESE O Kk B TEm ARt
= % 1K 82 173 210

2 3% 79 174 212
33 68 139 185
43 69 162 191
DIV 1K 86 166 160
2 3K 74 117 181
3 67 119 167
43 72 136 159
m B 13 86 150 175
2 3K 88 141 178
3K 78 138 143

4 74 152 144




BERE>  LERIB T 2Bt H#EOERE - &1t

(2) AIKERER

AXEREOMARE, KEHOD4KEHE2KRW Tl
Mgha A ETH o7z, HEAEE I, KETIEI0%LT
RS, EEM, BEHIZ34~60% TH o7z,

AKHETORKERHBHRIX 4KHRIES LI
Mgha LA & o 7o, HABEIZI0% AT TH - 72,
LEMETOMARIZ1. 1Mgha A LT, 4XBBRHZ
{eote, MAEER, 1KEP0RLRbE L, K%
Bo UET L7, MEMTOMARIZ1. IMgha LA ET,
IKESHRED %L, KeB> THD LT, HAHER1

KEHIRHIEL, 2~4KBIZS0%EBEDHEERLEDS
Bhrolz,

(3) 71 EERER:

A BREEREAKEHTORARIEEAETH T2, T
i, MEMTORBAEIEIIE» S,

KHETO 7 41 BEREBOBHARIE, 43KH2%2.08
Mghalt %V H&EdH %<, 1~ 3KHIX1.5Mgha 2
DR TEDLh > T2, HEAFIE I LKE» RS <,
IMEE T EB->TETL, 3KHLE 4KHIZ19%
kol TEMTOEAEIX0.80~1.63Mgha! T,
HAEESBI%EETH - 12, BEMTORMARE, 1
KH?'1.77Mgha ' % <{, MABEEH10% %22 Tw
7203, 2XKBLREZIZEAEAIN TR,

4, ELIB(L2i e DIBRBIMEEEE DL

4 XHOEL OB ICOWT, HHIFI AR AR
DLW EESD L OB EIToT, &8, TEMOL
BEWE I B (B OEEERV,

63

1) /KH

pH(H,0) (HEH#fH :5.5~6.0) 1, BWEBRDEHH
2% Ll bE ol (K4), REMEERE (FAEEME . &
AKX - 2,000mgkg Pl F, AHUEE L 250mgkg!
PUE, AZHUEAE © 150mgkg LA E) i2DoWTiE, 3T
HAK « &L EEERBOERIEFIULES L, &
FAEINE I D> T ERREERTG O E RAI32%F1E L T2,
BWENT VAR DWTIE, Ca/Mglh (E¥fE: 5~8)
EEESD51% £ o Tz 08, 8 LAEM34%BTERE L T2,
Mg/Kt (BE#fE : 2) 13, 2L EDOEED64% %
Moz,

TAGEE Y B (FLHE(E © 150~300mgkg™) X, 300
mgkg A EDEE B ESEL H Y, KRG s 1
B (E#E{H : 250mgkg Pl L) &AL, 250
mgkg RGO E R8I % Lo Tz, AIMGREER (E
#{E 1 150~200mgkg™) 122w TH, 150mgkg IKiED
ERDBEGLEEE 5Tz, fELBE (FEUEME  15cm B
) &, 15cm RGO E RA22%EFE L T2,

TIBHERNCFECOWT A D &, RBEHAK - ¥
TixHERLIK EE L, MRIKEE LS. KER,
RIKEEM L, KERB X UCBEKAERL:. KERT
FA7% <, o wHiRIKEE L TIRAREEINE b 4
ol WMENT AW D0wTIE, Ca/Mg thiziziz
HEAEMUNTH > 72, Mg/K iz, Mkt B
bHY LHREES 74 M35 FEho T,

ATARRE Y Y RIE, HHERIKEEHL, HOERIK G K
+. KR, BEKAEMT, KERITWTHH300
mgkg LA EThHoTo, WIHES A B (EH¥EE 250

R ARYMOFRTIRME L RAZS

x i % B M L
HEY WEWE AR, OORE w8 R WAWa maE . WERE
(Mgha) ™ (%) (Mghah) ™ (%) (Mghah " %)
b s 1 4.9 126 57 4.7 11 15 5.6 9 17
2% 5.1 129 61 5.6 10 14 4.3 2 4
3K 5.2 131 68 8.2 12 5.9 4 8
4K 5.1 98 49 6.4 15 9.3 3 7
H e E 1& 12.5 108 49 18.7 72 100 16.8 40 7
23 13.5 76 36 14.0 61 86 21.9 35 67
3K 11.4 64 33 17.8 45 67 26.6 33 65
43 9.4 53 27 26.9 32 68 17.4 33 73

I) RBUIERYE R L7 E S8
MREE REAE R8s REE R TH - 72E (%)
HEREEURRRD & % Bk < B & HEN,

*RERR - RBRHK 11983, LRBEZHEEMHE KRR,



64 LEESRERMt >y —ERE $725
K9 IEBUAREVOEMTIEAR CHASES
R P H ¥ OE M B OB o
RERY oE & MRAEE R MREEs W & iy
BB EM - - J=t " , "
Mgha) " o) (Mgha) P (g (Mghay FE (g
13 0.26 79 36 0.55 24 33 0.41 13 25
DIV} 2 XK 0.25 79 37 0.41 14 20 0.52 13 25
"B 3K 0.24 64 33 0.53 12 18 0.68 20 39
43 0.39 67 34 0.79 11 23 0.73 8 18
13 1.57 11 5 1.29 43 60 1.42 23 44
A K 2K 1.04 8 4 1.10 32 45 1.40 26 50
B e ok 3 1.50 15 8 1.21 24 36 1.25 28 55
43K 0.84 7 4 1.45 16 34 1.12 23 51
1 1.56 56 25 1.20 3 4 1.77 6 12
4 B 2K 1.58 51 24 0.80 2 3 — - —
" e 3K 1.59 36 19 1.63 3 4 - - -
45K 2.08 38 19 1.35 2 4 1.00 1 2
W) AR RS R R LT A
HEFIEIE M A BEE AR CE - 7 E (%),
mgkg A L) IZHIRIR S 54 LD ABEEM[MUUETH - 3) fiE

7o FIRRREERIIMIRI B AL L MR K EE L, IKER
DEREEUT CTho 1, ELER, MREEt. b
D 5315cm LAUF &b o Tz,

2) EnEm

pH(H:0) (E¥H :6.0~7.0) i, M4&mT XD
WORMDERHBEIB EH Vv, £, NvA ¥ a3z,
BLTw3ES (518 TiRZE I »EED-DIg,
AIKOMAZ#EZ THY, pHH0) 13F4.2 &<,
RHEMAKIZ,074mgkg 1 & D,

R (Yl  ZHMAK | 3,000mgkg BLE,
M L 1 300mgkg A E, REMEAME © 150mgkg !
BIE) wowTid, RMAKIZEEFERBELS51% &%
$, RHMEE T ZEREBERBEOESH8%DH Y, ik
B DWTIRIZLA EBEEEN EThH o7z, HEN
7 YARZDWTIE, Ca/Mghh (E¥fE : 3~6) 135
FoHHEIEET, 6 LA ED40%H -7z, Ca/K H (F#e
. 4~8) &, SUEDELD66% & %> T2,
Mg/K Lt (BE#¥fE: 1~2) X, 2L EOEAD3% H
ST, WHAREY VB8 (EHEMHE © 200~600mgkg™) 13
#1,443mgkg? £ % <, 1,000mgkg LA kD E S H5%150
%®H oz, ELEE (F¥EME : 20cm L E) 13 F#18.2
cm ERRE L, 20cm KD EHHIT2% & %\,

pH(H,0) (E¥EfH : 5.5~6.5) i3, 6.500 LD S
FAUEFEE L (K4), TEMEE (HEE ; T
A :2,500mgkg Bl E, THME L 250mgkg LA
b, MR : 150mgkg A E) oW T3, EiEM
ERtROMER 2R LTz,

WENT A DWTE, Ca/Mgltt (BL#fE : 5~
8) i3, 5AilDEMAH38%, 8LIEA25%, Mg/K
O (EEEE: 2) 3, 2 EDELAD9% D -7, T
RBY B (FE¥EE © 200~400mgkg™) 1%, 400mgkg 1L
LDERD81% E %o Tz, ELBEIZFIYI4 . 4cm L
<5 15cm KD E R H356% & %\,

% B

E PR IX1979~19984F £ TO0EMEM S h, 3K
H (1979~1993%) TR &V F L 7**67, 3KH
¥ TOLBECERELOME R, KHTIE, OfFLE
3RS BB EAEZTRL, @QERFIKEB > THLITH
DU, QORMMEEE, ARRY VBRI R B - THEINE
MERL, OWERET 1 BIZIE L A NS St
otz MM GHEM, ME#) ik, OfFLERKE:
BoTHRRIZELS 2D, Q2KHE - E2FB L UTHEY
YRR E B o THIMER R LTz, & 51, EEMT

PIRBRE L - BB 1 1995, MAISROBLEMEOKE L LB - H B ERHAE - EAFELY . FRIE

WrFER R EERE. 11-12.
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BARIZD  LEBRZB 2 Bt B0 EE LT 65

O/KH 5 B0 u #Eh

|
I

4.0K¥W 4.0-4.5 4550 5.0-5.5 5560 6.06.5 6.5-7.0 7.00lE 7.5-8.0 8.0LE

pH(H,0)
4  HFIRBIOEL pH(H0) DREERIBEST (4%B)

i3, pHH0), EBEMANERET T 2EmE2TRL 7, IKEfEi 0 3 TIEHEC B TRAER 2R LT,
—%, 4 XKBETCOELAT—FIZOVWTLELD 2 & SKEETOEMEELRD, 4XKBicswT#EML:

DTN TEY, BITRERO—PERMEY S iz, HHRELEOATH 2, Kahiz, 4 KEI2BLTEHD,
DIERE W L NEKE, BB X CBEO 18y ETFL-EEIZ, pHH:0), "H#MAK - 48 L 00
HEOBE X, ©pHH0) ETHEEKH 54, & B VB Th o T, MELBEIRITERENC B W T
BOEIINS Y, Q2REFEEATCIIERSE VI L, Mk 74 2 TREBICEL & o7, pH(H0)
ROSEA LT 228, SEMCREnERS S 2, @2 i34 BBEHBHCBOTETSA SR, MkKEEfT.

ERIIHEB I ERERCH 2, OTHEEMEIX 1~ KR EMRIE Y 7 4 L TCREBIIET L, "R
2XKE T THML, 3~4XHIEUEMLZ, G K3 5 HEEMEE, BT LI Oow I IEHERE B
ATHGREY U ERIX 1 ~ 3K B 3B hE I - 72 WTEA L, K EEE TRITEREAK - &+,

2%, JKEO 43KE TiEmssz o hi, PRI R KER TRTBEE L SEECEY
BT, H#fEmcELomE 2o 4 X8 T L7z, AIRGREY VBRI 4 1B C BV THA L, KT
ZERT & 4 KEOBLEMEOERICOWTHET 3, Bt 3 HEHEICB O TRER RS Lz,
RHEME ORMERF, HEAEER D L7z,
1. H TN A VNI X D RED S SEERA S NI ER LB

4 KH = THIMER S A & W fEL 0B, & oMb, AEKODERED & B 5\ I3k - b S DEE
BUMBEOAHTH 2, ZEMEMER, £ETCOER LR HBRICBWTE, boh»s0hic k) HEoR#Mn

i, 3KE S 4KBHIZ»T COBMEAEHEL, 4 oML 08, RESERKSTEEELRBEY LI L
KEHIE 1 3KBICHRTERICHEMMSRD 5 iz, K LTw3, BBHEHNCALHE, 4KHZBL TR

iz, 4KHF CHRIERS A S nEE R, £KRE - HAK « HEo8A Ul HEHES LU LD D, fib
EXBLUTMHERTABRT, wihd 4KEIR 1K SR L 2EBEEZOND,

HARTHIONH E 2oz £RFE - BRITOVTIE, 4 pH(H:0) DIETIZDWTiE, HESM? by EETHES
KEHIZ I KBICHARTEECRD L, 4XEHIZBWT, WY EEDTHRELTBY, ZOERRBZERILOETIZ

SKH EToMEm & £z o EHE R, pHH0), T# L0, TEERYOLSE, ERXROE/BLE L bITKkOK
HaIK, AR VBB X MELETH B, fELERD TRECEL DR > TAKBLUELD TBEERL:Z

PHEL LY, pHH0) BETHRD Sh, TEHEAK, EWCEBELTBY, ErKHDSS%HHELFNC A
AIARRE Y Y BRIT 4 KB B LTz, THHEEDOHMIZEATZ L LT3, BRIESY b &M

TBREERNC OV T A B &, 4KE F THINMER 2R T OESGEMBT T KHICBL THEBOELEZRAEL, &
U7 H BB ME T, K ast 25k< 5 + EHRFS IR R b % <, KEEHLE, KBR,
B C L OEmL T, WAOERmERLEE R, 7 7741 & bITHIB0% DHEHHIE L, WHELZTEE
RREER LGB A B ThoTz, AIAEERE, 3+ CHBELIMERIEN S h ol LT3, KRB
BHEICB VLT 2 KEBRD L7z, GRS 1 BRI, WTh, BEEEMECKHEEOERIC L 2LHILOPE
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N—HEEN T3 b LHEESH, pHH0) »ET
U 7c AR it t, MRIK GBS L. IRESR,
IR AR, KRB X UHIRGE Y 7 4 L Cidac#atk
AKX« E L TFhd 4 KEHIX 3 KBTI LTz,
Fhr, FARU7- &5 fib oA Xk 2 RIBHAIK - 3
T oA pHH:0) ETFTO—HEFEZ 5N D,

SREOBVIZ, 3KEHETOLY &Y THEML
7ok 5z, HEEOMAER & EAEGOET, KiEO
LBEFRNEL D BEREHAELDRI R 2T EICE 5,
AEREY Y BIZ D WTX, EER & ERIC 4 KBTI
B 2 o N Ulz, HIBHEERNIC #7358, MK
#HEt, DY, MRS T4 LN OTIEHRFE TR
4KEEHRY L TBY, HEEOHARRD & 182
CETSEROSELIC LB bDEEZSND, LoL,
) B IBEMC X BARIARBMEL, TED S OBBHD
BV EDS, TBCERLLTWD, THIBERREN
PRESAMEBOBRAC DT> TREET 2 LENH 2,

AMHREE T A RO 1E, 7 A BB o e F = 13 3
U708, MEREIEDHBRIET LIz itk s, LER
EMOKEFRETER (1999) 12 L hiE, REOEBHESE
HEEH D5I%H65RLL L O FEEE, 53% Lt L, Hi
b, ZHALBEATED, X TRIZENERD65% % 5
HTEDY, HHEAX +OFED ST A BERE O 56 E
EBET LI DEEZ S,

XTIz DWTIE, 3XKEE TREMMLETRL
ZEHW 3K HEHHE O BRIGEEOAKH I B 5 1EF¥E
ROKREREDBEZONDEL TS, Thbb, K
Ho#EZE 7o vthoo—5 ) —HcEbY, &5
HEEOE R &> THEE (fEL) 25 0 v L BAE
HEMETT 570, LARMICHEI KR ko7zELT
W3, T, WY IREEOLRW & bRV
KEMET 2 HDD, EEREIELEIND LR, KK
EESOEE I & > TRERTFENNEIC R 572D,
DR o THESELfTbhAZLrENEIZOND L L
TWwh,

RETIE, FLERZ 4KEITIEPREL Kol 4K
BO7 > — NABC XNEAKHATIR 77 7o
BROEEW IKETRT% TH-o 7228, 4 KETIF10
%ERREMLTHEY, 3-4KHE H15~24EHD b
778 —rAVLHEOEE R Er o, ZOFE
&1 3KE1348%, 4XKEI1Z52% & 4 KB DFHRRE
, BNIHSYDIEMLTWE LT, MT7 275 DHEK
PREWVIFEELEPEL B> TWwE I E»5, 4KH
W PELBE20cm PLEDEIEHHEML, fELEINPREL
BolbDEHEZ LN,

TGRSR T, MRIEE S BED D OFELEL15
cm T e, ZOHBEIMEICEISMmL, MET
HbI Lo, RKEFKPTR THERS 2 VN1 VF
OEEDHE» SHBIFHEL T LHEEI I D,

FIEEENE L LT, fELEIZ15em DLEA2RERT
BULENRD D, REEAK « HLIDROERBEV,
Fi-, HMENT U AMSAHT, REEEICHAA TR
HMESPRD R WERNE VL, ARET A BRbDRw»
ERNE L, HEZHETY, #IER RAREM O
BAxIT5, £, THEZERPDPBVERNEL, BR
FERHEL DR RoTWVwS I s, BEPERWTHEE
FoORAWEEN S,

SRR TIZ, HORRLIK Gt Mo IR I
AT AIK « E48 X UARET A BOIR VDR
<, 3MEWCHNRT4KEIRZE K OELEEIRD H 5
WIETL, & ISR 1 BRIZHRI60% W, A
JK « %+ 5 & OAHRREREFRIT20% M & & o fzo RLIEHR
BRMHCS < HmL, THNEETHS Z Lo 1
WREM, HEEOEBHNSEASILETH DL, LT,
MR EE L, DD OELENIem AT &% e
TWwaid, 15cm U EOMEOHERNNETH 5,

2. @A
LBEHOESTIE, NV A ¥a, FrxY, F14ay,
NTZHA, A=y 7 BI R F R EREL DBFRELFES
ENTwk, 4KHZ CHIMERRA S hi: 1EOEL
ML, £RFE - BRT, B (BT) ERss o
EH X pH(H,0), HESMETH %, pHH0) KD
Tix, 4 AR 1IKECHERTEECET L, 4XKH
ZBWT, 3IKEETOMERE B2 -7-HEER, MELE,
ML - NEB X UAHRRRY VB TH o T, FELEE
F4AKBEWCIREL kD, T L, AR RIS 4
WHIIERRREA Lz,

pH(H:0) Z£E A & FERICET Lz, 4 KB,
SKHIICHANTHEBERK « HE08PP@A L, HEf
FIEDMEL & o Tz, HEMFE L pH(H0) & DRI,
TR L pH(H0) & 0MHE L D $ HWIEDMHE
LFEML~ 4 XK H : n =253, r =0.667*) HFDH S
Nz 2B E4KEIZOWTAHS L, RHMEEREIZE
Bt ot tS, A A Y RBERED A KEDH KXV
7z DN EERE MET L, pH(H0) »TF3-
REELLND,

BiA A v RBEROWIMNZ, BRYOBAEECL S
borEzond, BEEREAORELD S VIIERERS
REZOHEC L b 75> CTERYOMARESHEINL 2 b
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DEHREIN, B, )V UEBESLVOMEOMIEEX 3K
HZ CRBOERBA SNz, 72, BHYIiEREE
ERFE  BEOBIMZ OB bDEEZ B,

AHRREY VBB DV TIE, HEZMCESLE
HYBECL2b0EEzo0, YV UBOMKARIZ 2K
Hyro@A L, 4KHI3EMLz, 1KHICKAR
EHI20% 0 E 2D, HIBREEMELTOY) VEREIER
ORI 4 KE I mL 722, BAEE R 1K&EI
HARTIORREEET Lz, LaL, JERT LI
5,000mgkg A EDERHFEL, EEEED LIRS
ShBbhs, £/, IO LT 4KECHEEO A
BEXHZnwI b —HEFzZOND,

TIEEHMR E LT, REMEAEIKHS,000mgkg 1F
WOESEEUA LD D, FIEH ATV RIE, HNH
WCINE A iz, Ca/K HidE <, Mg/K Higo®
B, 22T, TEZKEITV, BEDAKRST, NT
YAEFRL T HERREMOMBAZITY, FIHEHEY
i3, 4K Lz Eidv 21,400mgkg L E
%<, VUBOBAREZ 2LE8H 5, ELHEIX18
cm L%, 20em P BT B EBBETH D,

3. HiEM

MR E R CRFEEORE»S <, fuicHERL,
Yy ok IR TW, 4XXH 2 THEMN ()
HFss A S i TIBOBELFMEIX, £RE - ERBLV
A4 v RBEET, wThd 4B 1KEILERT
BECHEML 7z, KA, [ETER»A S EHE I,
RILET, 4KEIZ1KBICHRTERCET L,

4 KHIZBWT, 3IXKEZTOMER L Bz -7/-EHE I,
pH(H,0), ZH#HHK « INE, FAliEEY VBB X OfE
+HETH 3, pHH0) 13 4 KHIZRRETL, gk
AKX, TIAREY VBB X OMELBEIE 3B L E0 <,
RHAMENNE X 3 KE AR TEAD Uiz, fEREIR, 3K
HE Tk kaEMER LD, 4KHIZ3KHLIZ
IZFECEE R L7,

PR E SIS ERIIC 5 2 b D% L, FHEL RS
ThY, LEEIKFEYTH S 2 & s HEREIE
BiuLaH s h, HABEXT0%HIERE V. D7
DERFE - BR, B4 o TEMERSEML, REEER
BFLEEZO6NS, 4 KEOD pHH0) DETID
WTREBEHOBE L ARCHEEENEOETICL S D
DEEZOND,

) vEEEEEE, 2 KEMURBEED L, 1ERRE
ML RSN VEREIEIK B> THEmML 72
23, HEAEIENAKE ET LY, AIfEY) v BIT 4

KHE IKBIRIZZEFRILERZTRLIzbDEEZ SN D,
IEOMEEREX 3 - 4 KX 1+ 2 KB IZH~RTH20%
Wy, HEEOMRARED 4 KB 11X 3 xKH 12t~ T35
WD LTz Z e o, TEBEMENBEI LIz bDEHZ
>hd, fERBIZOWTIE, EBRUK & S TR KE
BT, ERBICZDH L 3H D, HErsRETH 2 2
Lo, BROIBEE TR, FLERIEIZ4cm BE
KHEBELS DD LRSS,

HEEENERE LT, REBEEHKL2,500mgkg 1R
WOESIEHULED D, FEHENT 2, HNH
WINERRR R nizd, Mg/K END2RE W, 2
T, 1EZWETY, BEOARST, NTUAERERE
L CHERREMORBA TS, THEREY VRRIZFEHE
%<, VUBOBAREZ %, fFLEIZNI4cm Lk
7o, FHEREL T ILERD S,

wm =

TS EAE - EAREE, 1979~1998F % TD
20FEEC 4 KB £ THAERT /2. ZOREERD> S,
KED/KH - LEM - SR TE (FL) D20FEM 0%
b A KEHOEREEHS T LT,

1. AHTIE, fFLET4KEITERRELS R, 3K

HE CrERICEREZED L, THEIMEIZEARIC
N7z, 3&KHE TIEmL -iMaKiE 4 KE
WAL, ZlEE IOV TR 3KE L2 L,
AMFARE Y VEE L TIRRRE T A BRIE KB IR TEA L
725

2. KHZBWTHERERTIX, FHEEKAEHTE
IKBEICHANT 4 KB IZ%  OBALEELED D 5\
ETL, &< ICAFRREY 1 BI3RI60% W, Rt H
K« ¥4 8 L OIHEREERII20%BE LY, ThEh
43KH & 3KH L OMIc5%KETHREEINZD 517,

3. @M TIE, fELBER 3B £ TIRERL KA EA%
RLUTD, 4 XKBIZES BD18m L Eick 572,
pH(HO), HEEMNE I ETEREZRL, £RERZ
BN 72, AIFAREY VB 4 M EIT IR L7228,
1,443mgkg & %\,

4. BEMTIE, FEER3IKHICI4.0cm £%L &,
4B 3KE L IR CER2TR L, £KEIZ 3K
HZ CrEBRCEML 7z, ZfEEL - MERWTR
b 4KEIZ 3 KB ICHARTEA LTz, FIiaREY VBRIE
3EHETIEMLEDS, 4KE IR 3IKE LENRL,
2,151mgkg t & FEF T H 1,

5. %, VUEBEBIOMEOKARE, KHTRWS
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L H100kgha IDAT, @M, BE#TIIVv»3h 100
kgha LA ETH o7, Fib S OMAEIX, 4.7~9.3
Mgha 'O & T, 1XHE 4 KEIBEBIRH S
<, 2B & 3K ITEEHI RDHD 5T, HEEHE

OMEARIZAKEIR bR, KHD 4 KB ZERWT
10Mgha LA ETH - 72,

6. UV rEEEIEKEOMHRIZ0.24~0.79Mgha ' T, 7K
HS R A%, WIhOoXIH#HFHACBWTH, 4K
HOMAENRLE 1o, RIKEREOMKARIZ
0.84~1.57Mgha'c, 1-3KHx/AH, 2XKHi3f
R, 4KHIEBERASRO ST, 71 BRERE
ZKHTORAMNIE L A LT, @M, SERTOR
Bidkroiz,

7. BEEESRE LT, ELERHERT S 2 LNk
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Status and Changes of the Properties of Cultivated Soil ;
1979-1998, Hiroshima Prefecture

Toshiaki TaniMOTO, Katsumasa MiyAJi, Kenkichi MATSUURA,
Seizaburo Nakazawa, Satoshi UEMoTO and Takeharu KoMATSU

Summary

The status and changes in cultivated soil properties in Hiroshima Prefecture were investigated from 1979 to

1998. The survey was carried out in the same field of various locations repeatedly for four periods, from 1979 to
1983, 1984 to 1988, 1989 to 1993 and 1995 to 1998, that is called the 1st through the 4th period in chronological order.
We followed the 20-year long changes of the paddy field soil, upland field soil and field under perennial crop soil in

Hiroshima Prefecture, and clarified the status of the 4th period as the latest condition. The results were as follows.

1.

In the paddy field, the depth of the plow layer became a little deeper in the 4th period. The total carbon content
decreased in volume as well as the other foregone 3 period, while the exchangeable potassium content increased
clearly. The exchangeable calcium content that had increased up to the 3rd period decreased in the 4th
period. The exchangeable magnesium did not show any difference in content between the 3rd and the 4th

period. The available phosphate content and silicate content also decreased in the 4th period.

. When clarified by soil series group, Medium and Coarse-textured Gray Upland soils in the paddy field was

compared between the 3rd and 4th period, then many physical and chemical properties of soils were shown to
have decreased in volume or fallen in value in the 4th period. Particularly the content of available silicate
decreased by approximately 60%, more over that of the exchangeable calcium, the exchangeable magnesium and
the available nitrogen by 20% to show a significant difference by the level of 5% between in the 3rd and the 4th

period.

. In the upland field, the depth of the plow layer usually tend to become shallow up to the 3rd period. However, it

became 18.0 cm or more deeper in the 4th period. The pH(H;0) and the base-saturation percentage showed the
falling tendency, and the total carbon content increased there. Though the volume of available phosphate

decreased a little in the 4th period, it still shows the value of 1,443 mgkg™.

. In the field under perennial crop, the depth of the plow layer became as 14.0 cm shallow as in the 3rd period.

The depth of the plow layer in the 4th period showed almost the same value as in the 3rd period. The total
carbon content increased as well as the foregone 3rd period. Both the content of the exchangeable magnesium
and the exchangeable potassium decreased in the 4th period, compared with those of the 3rd period. The
volume of available phosphate increased up to the 3rd period, however, the content in the 4th period does not

have any difference from that of the 3rd period to show the value of 2,151 mgkg™.

. The amount of N, P,0s and K,0 application in the paddy field was less than 100kgha !, while the amount of

application in the upland field and the field under perennial crop was more than 100kgha™. The application of
straw was within 4.7 - 9.3 Mghal. The amount of the compost application to the paddy field was less than
10Mgha™ or more, except the 4th period.

. The amount of P;Os application was within the range of 0.24 - 0.79 Mgha™, the amount of application of which

was the least to the paddy field. In any land use, the P;Os application was maximum in the 4th period. The
amount of CaO application was within the range of 0.84 - 1.57 Mgha!. SiO, was given as fertilizer, however it

was used as the improvement in paddy field.

. As technical measures of soil management, it is necessary to keep the depth of the plow layer in each field



70 [LBRIBERM vy —HitwmeE B2

including paddy field, upland field and the field under perennial crop. Exchangeable base content requires
taking balance into consideration, the balance of not only the quantity but of the type in each exchangeable
base. Since there shows much available phosphate in general, it is necessary to lessen the amount of P;Os
application. There were many spots of low available silicate in paddy fields, where conscious application of

Si0Oy is required. Moreover, it is also required to give composts positively to a paddy field except for poorly
drained paddy field.

Key words: cultivated soil, soil of physical and chemical properties, changes of soil characteristics, soil management





