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Summary

Changes in physical and chemical properties of soil were investigated to estimate
impact' of human activities such as forest clearing on the measures of soil conservation
and fertility, having 5 plots, about (.1 ha each, in the forest of the Tropical Agriculture
Research Institute on Iriomote Island. These plots included A (forest as control), DG

(cleared by rakedoser, planted to grass for 3 years then abandoned), DN (cleared by
rakedoser and kept naked), EG (cleared by bulldozer, planted to grass for 3 years then
abandoned), and EN (cleared by bulldozer and kept naked), starting in 1976.

The soil, derived from sandstones, reddish, and sandy loam to sandy clay loam, were
sampled from the depth of 0 to 15cm, 3 from each plots, in 1976, 1979 and 1991 and ana-
lyzed for physical and chemical properties.

Water intake rate determined in the field was found to become very much depressed
as cleared by the rakedoser and bulldozer and tended to recover a little 2 years later. The
soil of all plots were judged as very erodible from clay ratio and dispersion rate. From
these it was deemed that the soil is easily exposed to the danger of erosion because of its
poor water intake rate coupled with high erodibility after clearing.

Chemical properties such as pH, CEC, and contents of nitrogen, humus and exchange-
able bases that have close relations to soil fertility were found to become inferior to the
A plot soil after clearing, but the degree was slight in the soil of DG and DN plots. Per-

cent of carbon in the soil, that is related to humus content, was higher in the DG and DN
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plots where more shrub invasion was observed, but it was only 63% of the A plot.

From the above it was concluded that soil conservation measures are very important
right after clearing forest, clearing by rakedoser is preferred to that by bulldozer in terms
of soil fertility, and the recovery of humus content in the cleared soil to the level of forest

requires more than 16 years in the investigated area.
FL&®IZ

DT e Y2 M, KUE, BHEY, TESEHLBEHLBEEYETIBEERZEC KT, SRR
B BRI LT Z 04 RBRROBLAREC EORSEEY RIETH 2R, BEBMHBIRC L
BLIhABRENROBRHNT — 2482 L THD, TDOLDHORABEWHEO—RE LT, T4t
RBRO—EBHBRTHLLECOVT, 5HTHLHCHEKMP MBI EDO L BRLROIBKE K
CET DD, TEOBFEHRICOVCTHANSL L L LIS,

+EOBILFEMIINE, KE CEE, BN c XS EEY I s, Bl - E8cHE
Btha b b, MR ABIERAICI VREK s SREIBECKERA v A7 v b x 2BERT L LCE
BCHD, 1976 FBBRRBMAREL, Rtk UR LK, BAEKLEY, EHCERBR
BOTiitty, 7EEBREOWEEL, pH, ABY (RR) 8HXK, EREHEX, B+ XTREE
(CEC), ZMHEESE &OILEEELBRENCH /DT, TO/BREYWET 5,

#AEX

1. PARERHOBME

FAEITERE I H MR KERERIT BRYHARREROBKM T, LT3R X & 24K 205,
HEE123E 505 H b, EFHRIR23.3°C, FERMIER 2, 400mm OFEERIE L /e > T 5, BRLAVTE
B 5349 1.2km OFTICH b, WERE=ZRWAE T, BEE3dmaiko/ N Tl H, TOMIEE
BTN BECEN IR TS, BERIZ2 1, AFF 795 van s hde, HEIRE
BROEERT, BELLVCILPELOLHEYRL, BLOEBESEIAIF YV F 1 PR —1Fa2 51}
—su54 VERBEY X vy, KIGiz pHA.5~5.5 DM CIRHKE B FTH 5%, kEOLES
$8 (Soil Taxonomy) Tix#14 A = 7 L7+ (Dystrochrepts) &5 + &2 bhz?,

LA E DR fe bR bic 3\ T 1976 FRiC ik D 5 RBK & %112,

AR : BELOEEHVICEHRKIIZKW 07 — L2 RE LI, PRELKRBRB RS, HAlTDG
X & DN Kic g3 5,

DGX : 1976 FE 2 Bl 10 7 — 1% v —F V=¥ Tl 9 BB, SLKRKBRELYIT, KEKDOEE
ZTOMOBEMIRLICT ZRAAN, RFEA4Ar -2 -2 THIAL, BE (va777R) %
2P CEME L, #3EMBIEOEBKE LI

DN : DGR ERFCBB L1007 — A 2 B0 ¥ KB L1,

EGX : s FRBMcEBR EOKMK 107 — 1% 74 b — ¥ THIl > THEE L TRHRB LA, = OB
B X 0 UIARYBRETABCERE Imfiko+ELEIOh, TREVBHTIHEFREL-1. DGR E
Rk TT7 75 ARBEHT IFEERILOBE LI,

ENX:EGREFBIZ7L V- THBLALI07 A2 L0F B E L THE L,

2. Rp+HMORAERVY T LY
1976 ERBXHRE « BREAK RO 198 ECBHIC KW TOLEME*RTE TS L L bic, TEHEK
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MORKRELEILDKBAE (1T —71v—1) #|~, HEMEIEX 1G58 Im OF X % #
N, AT == PR ARUADERXTIEM-S32o0 ) v £% 15cm OE I T il A TEEVIC &
HRITE L7,

EBRETOBRESESW « AT 5 LBy~ 712197648 A (BAR0.5%R), 197942 A
BAR3FH), 1918 A (FALI6FH) Tt hThE&X3EHALEL (0~15em) wEE L1,
¥ 72 1991 X R AR E At B b BREL L TaBhn L 7e,

3. ot - A&

B LBy 7L ERNTRE L%, 2mm BORA@ L, TOML»RELTE X, B
MORECHEA L, AXLCHABIKESH (L), 58E, pH, B+  TBRER, THEEEX
LR, LRE CBEY), KL THHH, TOHH » BAIEIUTOHEE TR - T - 1,

KESM AL oMRE LK, PHIOCHE L THhsi e, @Ak EEvA28E TRIE
L, HRIE7 77> 2 vOEELLEMEZARK (BERLEYSE) CBO L TESYX G L,

SRR RNESMAE LMK L >7oh, TBEY N TELTHRI RO FEICKT5 KD
THEIRERORNTFEOKYSEHE Dr) &L, £D5HT0.05mm U TFTOSEHKFRC LSS
#& (Dr1,720) £0.02mm DATFOSBRFEC L 258FE (Dr1,/50) & 5]« filE L CHE L1,

pH : +8x®% EBKELG1IHEEILY VIE) %#1: 2.5 THREB L THIE L1,

B+ s E (CEC) | 1REMETHEYBELT vt =7 41+ v EAMEELL? )V TRBRR
HMENhDT7 vE=Y 444 v HBRIE LT,

TEREIEX CCECRETR T vE= v a4 4 v TKBRBH I L AL v T 2, =ITF YL, H
V, F Y YAl ERRFRGETRE LI,

2EFR  TEYBEB TR VA - VETEEL, BT LI

ZRE PROOBRAGTRETERINDRET ALY — £ 54 2 RIRI 2 TRERE L1,

BRRUEBR

1. HMMmEIc>WT
1976 ERBX BT « BBRERICKI AFAB I B EEROBO TH - 12,

AKX
18 :0~lcm, ROEEE

2 2~Tcm, BHEY &L (2~5%), ®BE (10YRS5,74) OWEL, B, BEORREE,
BERE ), pH4.8, HWBH %<, BRUR

3@ :7~35cm, WHEE TS, AR GYRS5/8) OWEEEL, B, SEORRKEE #E
B, pH4.9, MWV BREHE

$4F8:35~110cm LT, ST, Ehte GYR57) oBiE+, B, BEOCHKES, &
WEA, pHS. 0 MR e < BEEURS B s L

DG % DN K

F18:0~30cm, BHESET Q¥LT), ®8BE (10YR574) OmEL, Brd, BERYH, BE
g, pH5.7, BREE

F2RB:30~50cm, WS, EB/E (10YR5/74) ke (2.5YR48) DHM*SLHWEL
i<, #ERH, ®@wES, pH5.2, BRUR

3@ 50~90cm, ST, BEEBE (10YR5.5,78) OoMBEREE L, B, BETYH, %
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Ed~k, pH5.2, BREZE

HARB:90cm LT, FIBLELT B2, 5~15cm OMEMML &

EG RUEN X

#1B:0~15cm, W& T 2%LLT), #Ekfa (BYR5,/7) OoWEEL, B/, BETH, &
wEE+, pH5.3, BREE

$2f8:15~50cm, WS, &K GYR5,/8) OMEEEL, B, #ETH, BEES,
pH5. 4, BREE

$ 38 :50~100cm LT, WS T, W 8BE (7.5YR5,8) OMEEEL, B, BETH,
@@+, pH5.3

HEX W BREXOLBIFIN L KREROLTETH S0, ARTFEIFE2BCHENLTIHDZIIVEERY
NEFVEIBUTOLEL vVEBAET, FLLBERIFHOEREEINTHCBH L LHE TR
BiA <t >T\ 5, DGeDNX+ZizL—+ N — ¥ CHB LD, ARDE I ~FIBIHYTS
TEAEA I 30cm BE  TREKMK L Lo, EG« EN KTz 74 F—#TE L% - THPL
LT Lo, ARDEABLT, i\ it DG+DERXnE3IBLTCHLY T2 -EAEBHR L TE
1B LHFRESKRTEELHE L -1,

2HEHBICAELICLEZ S, DGX L EG K TIIBEREOHE L Bbh 28t (FLOBEE 1K
ENPRREL D) RGN, ¥/ EGENKXTIELOFRBERNRLRMEL oot AT THEHRS D
BEALOEA T b L HBI I N, ok, DNXE EN iz T HERE A2 5120, RAxELR
bOREER 27 75 —TEBH v 7Avxfi) EF TN A, DNXTiERBOLEIHE
RO TVE0, ENXTRER»LHREIEEDOIT,

2. 41>F—7L—F (KBAK) (20T

AXIZE TR EEPXEREBRCEA THOELZEKRIBELH 0 > ) v £ =T hirdigled v T
— 7 U~ MIBEH D o,

ARXUATIRFRFN IG5 15cm OEIC VY v E—"ITHIAATA v5F— 2L — b REIEL
725, BEIBEDOFRETKOBEEBAED=ct" (D: BERAE (mm), t: AKXBRDTHLLD
PR (5), cRUn: BN TREC I ORDONBHER) &4 vF—27v—+ I=60cnt" ' (I:
A1 v5F—7v—+t (mm/ hr)) # BT BHE, Z1OEHTH -1,

#1 RBR+BOKBESARE D) 14 vi—-s1v—+ (1) OBREFL*

KB 19765 (BHZRY4%)) 19784 (2 1)

D (mm min) I (mm " hr) D (mm, min) I (mm hr)
DG 2.0t"° 0.00™ 4.6t%1® 44, 2678
DN (k& 358) 3. 7t 126. 5t
EG 3.0t%° 0.00™ 26.9t%7 1,242, 8t0%
EN (k& 3t5@) 5. 3t%% 219. 4t

*A KT ARDENE L, vV v F=2HTHiABi 0T, REORIEIZHEL - 10,

BEBARSIM vF 7 r— BB ORR LD, LYY (1976 %) TRV TkE
KRR OKEIBD TEL . EBICY ) v F— KR ESCEE, B 2~3mm OKOBA (FHEK)
ALY, FOHOSUEEBLTLAKDOEAREL Ko, THIZV—F F=FE L7
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F—Fle EOBEBCHBTS L, ZHEL ) ThADLDETOBECHABEIR, ThANEAELYEL
CCELTARBe s L Bbhnb, flzid, ZOoRBXOALOBULETCERIFBELLLE AL
5 Y, WAKMEMR (2mm) AHKHEEE (RBL) THRA0%ICK L, 7 F —¥BISH Ti 10% R
AL, WBABHTII30% L7ch, 74 ROEAE THER A A Lcs#ER (0. lmm) 2@ L
oo ARBE LV —F V-V ROZ7AHABK TREBEKEIEFELLENCB LY, 2EHKIZEIERL O
WY Llgote, THIRHEBERVCHANABRFACEIET SO TRV EELBR S,

3. BWESHICONT
HESHRAUESRROEhHLHEI N EHYR 2T LTS,

k2 #AAWITEONESTMH L LM

KI5 A ot e

LER 5% @ % ST % 1%

19765+ v 7 L
A 9.1+1.2 72.1%0.4 7.1+£0.4 11.7+1.1 SL~SL
DG 6.6+1.9 70.6x£2.2 8.2+0.7 14.5%1.7 SL~SCL
DN 10.2+2.2 68.4+1.4 7.5+0.1 13.8%+0.7 SL~SL
EG 9.9+0.3 52.2+3.8 9.0£0.6 29.0x+3.3 SCL~SC
EN 8.8x1.1 46.2+3.4 10.2+1.0 34.8+4.3 SC~LiC

1979%F+ ~ 7
DG 7.0x£1.7 73.3x£2.9 7.1+£0.5 12.7x1.0 SL~SL
DN 7.6x1.8 67.5x2.3 7.3%£0.5 17.6x1.9 SCL~SCL
EG 8.3+1.2 57.1+2.8 7.9+0.1 26.7x3.1 SCL~SC
EN 7.9%+2.2 48.6+1.3 10.7+0.4 32.8x3.2 SC~SC

1991+~ 7L
DG 7.6x0.2 70.4+0.9 8.2+0.4 13.8+0.5 SL~SL
DN 9.3x0.3 64.8+6.8 7.1x0.1 18.8+6.5 SL~SC
EG 9.3+0.7 55.5+4.3 8.0x0.2 27.2+4.8 SCL~SC
EN 8.0x1.2 48.9x1.5 11.4x+1.4 31.7%£3.2 SC~LiC

a. #X 3 0¥ L EEREMEEYTT. b EX 3 S0 LEOHIME T,
SL=ppE%E+, SCL=pHEEE L, SC=wWHHEL, LiIC=8M1t,

RBRAEX 0T (¥+) CWEEIH»OBEL L IHI I LI LTHLH, BHEORC LINER
SOMB (2~0.2mm), M (0.2~0.02mm), > b (0.02~0.002mm), ¥5+4 (0.002mm LLF) 7¢
EDS BRI 75 72 3 VAW ETH T, E1o, RESMEORRENLE LT, ELOKESH
TRCBEHL IR L, v1 b EORTFoAEMULEMSH BHZ L THLHL, ABICERICEK
VT Z DORRISELIZRD biTe s - 1o,

#£3 FEHMLEORL KT

4, ¥tHEIiToWT

‘ X — + v 7 AERERLE

WESHHrOHLE 5t (v b +8)) % 1976 979 1991

HELTE3CRLL, WARPCISE+EOR

Gt E DB ENE 4 DBRICREI AT AX  0.13£0.02 0.14%0.01 0.13%£0.01
. ) DG 0.17%+0.02 0.14%0.01 0.16=0.01
Ho RIDERERAOEEIKTLH L, AE®  DNRK  0.16+0.01 0.21+0.03 0.24+0.10
+EOBAM T AR INEE, DGX, DN X EGX 0.54%+0.01 0.49%+0.07 0.4720.07
ENX 0.41+0.06 0.37%0.06 0.38%0.09

FEE, EGX, ENXizK&/e3, LarL, AH
DIOEEITBLOKBRELEZER LIV BE * 3 HOFH+ EERFEE
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DLDOTHY, FEMOTRBLIIBEMIE R *£4 +EFOBAMLEIKLE (HWH, 1979
hnds0®, DG X, DN XAANHDOKE TR

+oRRM ¥t it
REPRE L /0-Th, EBCIRARMNEK L BR

TALEABSHS, ¥ AR (i) = DG Ko i 8§<02
TR AR ENC O —ETH D DR A 0.2>

L, DN Riz@@Emcktitr Exp, EGX &
EN iz BFERC R TS @7 DH 5, I H
ER L TEL AR L2 DN KB R Y92 EN X X v iz 50k L/ h v, HUsEByec
BT D EREHNKEL RV BRABIAREL KRB EELLRB, ENKX, EGRKFFCHBUT O
+THAKEVCDOT, BAIERBIHBYUNCRILELEZ DR D,

5. SME(CONT
+EOHERICOVTIE 505D Imm (0. 02mm) LA FORFA &5 Dr |50 & 204 Imm (0. 05
mm) UTFDRFAHELDr | 20%8IFEL, SxDEREYES TR LI,

x5 FARWIEOFTEE (3 A0FHLEEREE

v 7 ARRRE
IR 1976 1979 1991
Dr |20
A 28.9x1.5 20.7x4.1 25.6+t2.1
DG 37.8x5.6 26.2%+12.9 19.3+2.1
DN 32.5%+7.3 26.7x5.4 27.1+4.2
EG 33.4%+3.5 33.2+3.0 23.9x+1.4
EN 28.2+2.6 20.8+3.7 24.3%1.6
Dr |50
A 12.6+1.1 8.1£2.9 12.7+1.7
DG 16.6+2.0 8.9%3.7 9.8+1.8
DN 16.6+2.5 8.1x2.1 12.4+2.5
EG 9.9+1.4 8.6%+1.3 9.6+0.8
EN 7.6x1.2 4.5%£0.5 6.7£0.5

TEOKBRIITFEC L AR, KoOBBICHS »#, HHCERTbHF T, FBRILEORZR
AL EELRFTHH, —MANCIE Dr |20 33HERE S LTHV-bh5, LarL, Dr 1201
FT0.05mm ORI FH#FMTHEE, CoOXKEIORNTFIRMBEEENARABIELDENE LR
T Ens, Dr /50 bIE L THE L, RRAFELOATREELER > TR,

Dr |20 X 23l 5\ C, SBEES. 2~15. 13T AKELE, 13.0~66. 013 FTRELEL Ih
BY, ®oT, ThaxRSOERLEbETAD L, AXBOLRIMIL L FAKIEEATFIND,

ARETBOFHR L RENCHB T2 L, ABFAOKRIMb-> TV 72w AR (Fits) kT
LYy T VIECL 5> Tt h OBENARBR L, o THORKIZOWTH 5 HEBYEERCHET
BN VRETH BN, ThTHLHEERILG L LTHBYECE, LOREFMCPLRE L
BEEA AR DR D, B LRBRXHEOMHELA » BT,

6. SHE Dr 1,720 & Dr 1750 DHB
Dr 1,720+ Dr | /50 %8 5K TEON-ASATHETS E, YROZ L7eh 6 Dr 1,720 P & B
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Eﬁ%ﬁ)mzzuﬂj,Druﬁm1m2t&8&DrVﬂooﬁﬁévﬁiﬁﬂjg X 512 1992 F4Z
a%gﬁﬂ#BHé@#yfw%EM§ﬁbf%ﬁ$?MﬁL,é%f%ﬁ@Dﬂ/%tDﬂ/%
DA LD EROMY TH -1,

@kx (Y=Dr 720, x=Dr |/50), Y=1.2x+16.8

FEBAET S (r) =0.6833%** (0.1%H®E)

o Ehh, BAEROBHEOFEERC OV TRERBEO DL Dr /50 & BlE L, £ OfE
i EOERRI L b Dr | 20 ¥ #ET 5 2 EN AR LE L bR, (B UEMEERCHLT0.02~0.05
mm@i%ﬁ%%%bmzamﬂ%&mmikéwf,:@ﬁéﬁ%@ﬁ%@%&ﬁ%ﬁ%Dﬂ/%
L Dr IS0 DM ERKELSEETHI LD THAS I,

7. KR 757> a2 ENHMELORMRFR
%ﬁ$%£t¢5@%@5%,ﬁ%??ﬁvavwﬁbbﬁé&ﬁétm,%797937t%ﬁ$
(Dr 1,720 RO Dr 1,/50) OAEBARFAND LKDOMEH TH -1

MR EHERE Dr 1/20 n=564 r=-0.3985"" (1%HHE)

WEEERL Dr 1L/50 n=564 r=0.4179** (1%HE)

¥t aH®KL Dr /50 n=5641 r=—0.3976"% (1%HH)
::K%Wtﬁ@??ﬁyaVu%t%ﬁﬁ&®@Kﬁﬁkm%uABh&motﬁ,:@%%m%
R L L BB XSRS (a0, MBS D L SBEIKRE LB EANEZ S

8. tHMpHICOWT
i§®pHMﬁ%%&§6u%LtoV—#F—Wf%ﬁLtDGEmﬁmfmﬁﬁﬁﬁﬁmme
(AEM%);OpHﬁ%bmﬁﬁbt%,wiammm®gk%£@ﬁ§tkotoDGE@%@%

&@m&ﬁ&ﬁ%bmwttt@f,%@ﬁ@ﬁ%%ﬁ%ofmbt&(§7)t#i%héo

9. tHMOLRELLEBERERXICOVT
i%@%ﬁi&ﬁ%gi%ﬁ-miﬁ%m§6mﬁttoﬁi%ﬁ%m&ﬂ%@%&&ﬁwék,%
ﬁﬁ%ﬁkkboitiim%mm%inéof,:@@&%mﬁﬁk%%mbboﬁm(AE)a
m&aammaﬁﬁugiﬁ&mm%&Lfmégaﬁgob%fm,DQiMH&iMLENE;O
HREOEESHERNCOE L, FOMAMBIOFEE TH Z LhrRDOLNTS,

BL, AK () LROSRESHECKHT 100r G —e-DN X
HOROHEh A HEMETHET S L, K 1IN - - LoEy
SN BL R, ThbblL—% F—vBEBX & 80|
(DG - DN) oEfEFETHE (AK) nlo% & | O EGR TETENE
CFA D 2EEAS SN E TR BAI6E < - Lo¥H
B2 63% LTe -~ 1o, EHROSREESHEAEC  Q
WMYC L A HBYEECERIhDIbITTHS ﬂ "
»%, BASR 2 £ H TDG XA DNX X v&EL-0i DG 2
M B Lic DA% 1648 TDN o
KOFAE e »TL 5D, MEXRE L & 20
DG X & W fiAEBANRDICHA T TIX L +
MEEZLSR D, 0t e
—F, 7 F—¥—BARK (EG+EN) T¥ BSRELE (4F)
T A KD 2% FA 0, 2EKITIEE HIT 19% X1 MBRELEOSRISED

A DK XHE O EFFEL
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FTF252, 16FFHCIL26% &R LR L EGREVCENRXIZ 74 K=z bEL2HIb &
S>THEE LT, BHESENEBIRCA D ELEbic, BELADKVDOT (F6) HBEORA

HERKFEBFMEMBE  F45  (1994)

bENTREALIEELZDR D,

fhiLTh, AFEICK T, FARERI6EYERLTH, BELOBBEESENTOKMBERE ICE
LigwZ L@ bids, FMBRERICIIEE (BUIEAR, RKCKEXE) ORALDH, RET
OB OREICE S 2 EAEZLOLR B, 16FFBBC KV THRBREGABICIIARFEOR AN
DO RORE L DDFEHTIIEN TH - o,

RFER (C/N) 210 k< #x 5 LE,IE ., PUHILED C/NENIORIETHDZ Lhb,

ARXLE T EN XA RBRORE2ET S L E2x DN 5,

#6 +HopHRUORE, EXAHROEFE/L*

AR 19764 19784 19914F
(B 28 %4 %)) (BA%R 2 ) (BABR16F )
pH (H:0)
AKX 5.13%+0.06 5.0+0.1 5.59+0.27
DG X 5.33%0.14 5.23%0.02 5.15%0.15
DN K 4.80+0.10 5.02£0.03 5.16+0.05
EG X 4.87+0.06 4.99+0.02 5.10%0.22
EN X 4.87+0.06 5.01+0.01 4.96+0.05
RE (%)
AX 1.76£0.06 1.73%0.13
DG X 0.84+0.28 0.79£0.17 0.90+0.21
DN X 0.88+0.02 0.64%0.15 1.26+0.16
EGK 0.38+0.14 0.40+0.23 0.60+0.16
ENX 0.3940.08 0.24+0.08 0.27+0.12
2E %)
AX 0.097£0.021 0.087=+0.011
DG X 0.056%0.014 0.050=%=0.002 0.051+0.009
DN X 0.054+0.012 0.040%0.010 0.080=0.011
EGK 0.035£0.010 0.037x0.018 0.044+0.012
EN X 0.037+0. 004 0.031%0.003 0.029=%0. 005
RFER (C/N)
AX 17.9+2.7 19.9%+1.3
DG X 14.7£0.2 15.8+2.6 17.5x1.2
DN X 16.2+1.8 16.1x1.1 15.8+0.4
EG X 10.8x+1.0 10.3%x1.5 13.7+0.8
ENX 10.5£2.0 7.5%2.0 8.9+2.1

*% 3 RO LBREREEY T,

10. B4 A+ 3R (CEC) (ToWT
BIERERYR TR LI, O CEC i+ CBEOARBILL - TRBRIND D THEND,
L OBEEN S CEC k%<7 d, ¥ CECI i1+ BOBKGFRENORERLLED LD TH D,

FE+ED CEC 11 Kk 3~4.5me, 100g DEEICH H, BKDSHEEIIEBD THE,

EGR® EN X+ HENoRBRRXKLFEL » CEC 21k Evoit, F2RRLELLISCHLEFEE
N2MERIEZ 1L THSB, AKX, DGX, DNXK7Z X2 EGRRENR L hREThbLEHESER
nEVD, ToEOHEICECER TV sV, ZHIZEGXRENX 2 74 F—BBIC X hEL
PHRE LN THRELEIR, ODEVBHE LK TEESL MK L B2, BRI R TH X E

mEED CECxFo2LExbh b,
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4+ CEC 0@ FEr/ e Z L 0oRBXIC KUV THLED LRI,

£7 FAftE CEC, THMIEERUEEGAINE

S CEC THEE (me 100g) R
(me_100g) Ca Mg K Na (%)
19765 (BAYXFEH)
AX 3.8 0.38 0.54 0.11 0.14 32
(0.7 (£0.06) (£0.08) (+0.04) (%£0.02) (£ 4.1)
DG X 3.1 0.63 0.53 0.08 0.09 43
(+ 0.5) (£0.20) (£0.10) (£0.01) (%0.01) (£ 7.8)
DN X 2.8 0.10 0.18 0.07 0.06 15
(+0.3) (%£0.02) (£0.05) (%£0.01) (£0.01) (= 0.9)
EG X 3.9 0.15 0.55 0.13 0.09 24
(£ 0.7 (£0.04) (£0.08) (£0.02) (£0.01) (£ 0.8)
EN X 4.6 0.12 0.56 0.12 0.10 20
(= 0.7) (£0.01) (+0.13) (£0.02) (0.0 (£ 0.5)
1979% (BAZR 3 FH&)
AKX 3.2 0.36 0.48 0.07 0.05 31
(£ 0.2) (+£0.17) (£0.07) (+£0.01) (£0.01) (£ 7.0)
DG X 2.7 0.48 0.36 0.10 0.05 37
(£ 0.4) (+0.18) (£0.03) (+0.00) (£0.01) (+11.1)
DN X 3.4 0.14 0.22 0.07 0.04 14
(+0.3) (£0.06) (£0.06) (+0.02) (+0.01) (+ 4.2)
EG X 4.0 0. 31 0.56 0.13 0.04 26
(£ 0.6) (%£0.05) (£0.13) (+0.02) (£0.01) (= 2.1)
EN X 4.5 0.14 0.51 0.10 0.04 18
(£ 0.7) (%0.03) (£0.12) (£0.01) (£0.01) (+1.2)
19914F (BHABR16FH)
AKX 3.4 0.98 0.72 0.13 0.09 59
(£ 0.5) (0.27) (£0.14) (£0.02) (%£0.02) (£17.0)
DG X 3.5 0.33 0.49 0.14 0.06 29
(£ 0.3) (£0.09) (£0.06) (£0.02) (x0.01) (£ 4.0)
DN X 3.5 0.31 0.32 0.11 0.05 23
(£ 0.1 (£0.17) (0.1 (+0.01) (+0.02) (£ 7.8
EG X 4.2 0.25 0.44 0.15 0.01 22
(= 0.9 (%£0.01) (#+0.04) (%£0.03) (+0.01) (= 4.3)
EN X 4.4 0.20 0.44 0.10 0.05 17
(x 0.5) (+0.08) (+0.17) (£0.02) (0.01) (£ 4.2)

1. T|MIERICONT

Any s (Cd), =7xvva (Mg), #9 v (K), YU wa (Na) il oidEsERXRIE
BRIEXTORLE,

TREEEOGEBRO T OLRD LN HEEAMNECRBREMICKELZIROLAT, TLBF
BB S B B2 Thel

TCTHICHEE LY v T rizEkE (0~15cm) TH D, REOEESBIBRRO S KHIBEK
LHIECTRBEBE L, TEOOBIETKRCI > TTEB2LELCBHT AL, [BELKHCEESR
BT ENHBH LA, RBHBBRGI oo, BE, REC L > TE»HLORE,HBAB Z &
LHb, 2L EnbLABRKBICLELZSBOHEEN L EEBELLNS,
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¥ LB

FAXREORRAFHEREWEREPNCIST, 1976 F Bkt 2B L TAKX (k#h), DG X
(V—% F— B8, BEMMAHKE), DNX (v —* V-8, ZoF sHEKE), EGX (7
AN —vBIR, WEEAEKE), ENX (70 VB8, o % 2HtKE) X oRBRK &7,
TEOBILEE X BREACTE N, BHMEAR L5 ABFRAVNLELAIRECRIEFTEEL, BED
ROV THR UL,

TEIBUEAEROWEL ~WEHEEL TH -1, BBRCH S HEBILERE (k) <L 5FAUR
BOBALTELOLDLIRKEE TR ENEZ BN DY, TEBRTCFDS LERTOHEKELELR
HIZDWTHRDERDBAD TH -1,

FKBERIV —F P =R 7 A V=¥ THRBTA L, BRCELRD, 2EELDERAEIRET @R
MEh i, i, BMEIHESLHBEC LS L, HBARK I FEIH, HKHBLELZEEOFVLET
Holie MBITEZEEIGVRIHOLTLEVEREC L 2REL S FKEC L VIRELHAZL B,
RIBRESCEY > TV 50, AR TIEKEOETHALERCOKXKELBRIC/K S LHEEINI, B
CRREBC R TIEKENELLETTS0T, THBRTK L ABE~OEFEH Lz, LA
BB T 5L FRIFEEC I AT EFR IV BOTEHE LR EELOND, LBELCRE T AF
DRIFTHRIBDTRELZ ERHLR T3,

L RIEKE O T ER Y 7o+ 8t (pH, CEC, =%, Wi, THEEL) 1, K Fo+LET
LRIBVH TR -1cn, B L 9 ThoTRBIEAEDLRI, L LARBILOBE X7 L N~
+YBIRRX (EG, EN) X v v —=* F—¥B8BX (DG, DN) 0F #EE» -1,

+FEEED S LT, BICHBRE (BHE) SEORFEMNLEIIRBRKICL hRILD Z ENEDS
hic, Tiebb, LEBOREEERII 7V F—FHBX THER (MKitho 22%) {ETL, ToHDMHE
HEBAIA L, 16FERBLTHHAID 26% (EG & EN 0F#) LmBE Lish-7teh, L—F F
— L BB TIINRBD 9 ~DET 2B b DD, HEDRBANREL, 164 Bizidtkitbo 63%
(DG & DN o¥#)) 2[@Iff L 1o,

Pl y, YA KT HMABMLBEORSIIHABLERC ST 2 LBERFEELWNRTH
h, IBRERFCIIZ7AV F—FHBI YL —F V—vBBOHNFF LOWFHEEE2 DN, ¥, B
Bty THRAEE AR 512 16 FE U EOBRMALETH S EEZ BRI,

HE COWRETOCY Y, HREOBFZFCH ¥ b TR K EBE AL EZP R HE Y
&1 5,
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