23

a6 & T A HRERBEB T KT 5
B oA LIEAE I X 5 R LR

BONEBR - PR - TR

AR - RF

=okokox
E -

Eﬁ%w*****

Improvement of Soil in New Reclaimed Upland Fields by Accelerating the Weathering of Clay Slate
Keiichiro MivAsHITA, Takashi KoBavasHi, Yukio CHIBA,
Kakushi IsHIKAWA, Mitsugu SHISHIDO and Hideo SHIRAHATA
Iwate-ken Agricultural Experiment Station- *Iwate Agricultural Junior College, **Kennan Branch, Iwate-ken

Agricultural Experiment Station- ***Kennan Branch, Iwate Agricultural Experiment Station- ****Iwate

Sericultural Experiment Station- *****Iwate Prefectural Economic Federation of Agricultural Co-Operatives

1. #

i

BB REERR X 0 B 5 5 F R EEAIHER
BT, HFRRORERTCAEL, e L CH
B & R EIRE ORI & AFE 5 d0 kLA
DE[TH B, WL KESHEZ200m LU T O/NER T
BEMhTH b, EHHIRE S ERKEN £ L, BEBLHED
BWHIRThs, BEREOXKBGHIHEEO/ NI VWHEE
BEE-oTwBIed, BERBIEROBEHIEL, K
HETBHEREENBAIRL Lo, D
B, HAEROUBLAENTIRIBEL TS L3R
5L BRI AIE LT B, HIK O KIS O LRk
NoBRROHAFE L TARKE L EOERETH
D, TOBRILERBIIERICE . - T, FHRITH
TERERCHEE S SN HAHRBILRTHEC X HERETT
21X, TBOERNEHL, HEH () »E&HT
W#Ein b DIcin b EFRE NI,

ZZT, 1983 END 5 »Einhic b, £ LTHIRE
HWHAC F1 5 B BRI R A i Lc B o MR b iR
I 5 BN OV TR LD T, ¥ 0KEEYH
H+35,

BEFRBERRE T020-01 HFEEERN
KEFFIREB 203 EFRVIATIT — 1
* BUEF R BELIIARK
*+ BATRYBEABBRBETS
* %o FUEF IR BERBB RSB
o x ok B R EHRS
ook ok BUEFREERERFEGHEES
+EEOMEM: 625 p.23~32  (1991)
SEAE 19904118 2 B

¥k, TORE  RBRIEFREFNFILRBEROET
HEFTER LSO THD, RAEESHOFZE THILH
HEANEFREMEEBREAY, AEEHCRT R
BEHE, B - LERbeBETARER, BFRIT
BERRS, THERERBRYLET, BRITEARREN
BhHLTfr-dDThH5,

2.5 &

1) ABREBHOHE

EFREEHBRREFRBXAOERLI70m~ 190
m, WA 2SR (RIR20E4E) o Rk L s RIL
BRIEC X D1983FIER LI-ES (BP0 LES
m, ETHER 4°) kT, RBEYER L, R
DEBEERSE BCE, THE) Thh, ERESO
EBLHEORBMI—EBROBEAXRE L THERE (£
HiRE) ThB,

2) RRXOER
BBRXABIVCTOAE RO E 1 1R L,
AREHOLERII64a TH 5,
ERFRFLELIY) 0 +3E B Y 2R 5 TiT -7, )
HEETIL, BEEHCY » -~ F =¥ — T (RImEER
FHmE), B, flokey LT, BEELRAER50
cm, 30cm, 30cm T 1 BT Licb O EREX (KX No.

(M) FHARMOLER, AL L1 BT 5HERD
POl -HEC N, AEN X ORISR S EORIE AN
B, ZDL I EBCHRARE LT, BEROK
iz HE, BEECREST 52 &x MTHEHdL ]
s,




24

BT - TH AR A

RS A B & T B BB BV S BORILIREC X 5 BB

-1 HBXOBK
composition of plots
KNo.| [X % &= O R o4 B AR AL !
1 BE#AK &
) oy t— F = — 1 BE#T
2 E# B KX H
3 MEI AKX &
b+ Y oy ot—= F—+— 2 E#T
4 MBI BX ]
5 WEBI AKX i3
Y oyt = F—— 3 E#ET
6 LB BIX "
7 +tRBH VKX Yoy ot — F = — | BT i3
B+
8 #LBVX Yoy = B — 1 BT i3

#1: 280 (2R) @Y vt = V=¥ BTN, BFEER,

1,2) 2L, cha 2@#Eh B Lo E I X (K
No.3,4), 3EEVELLLOXZMEIKX (KNo. 5,
6) Ll 2EBERIVIEMADY » 3= F—¥—4L
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CHRIREAYEFECRE L, UERFI, 1 »FdH
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planting of crops
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profile and properties of natural ground
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ARTEER, WHREP, THBREK, BESE R L CEC
AMEDs o 72,
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MEO+BTER IS D, EREMEE LN
%\, BRIRIKIIIER, BHEELEGOT, izt
BECI#T-Th, +oktERIFBEETET, 5L
B REORBILENEATS Z LT BRI, £
T, KEMABOBAY CELHREF ML TH 008
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(m) H0 Ka R S
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M 3.2 N4/OXI0Y8, 1 0Bkt 6.05 3.9 150 -
VN 62 2.5Y773 s 6.41  3.14 210 -
v 8.0 7.5Y6,72 bAVIRE - B 6.49 3.25 210 -
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soil chemical property just gfter reclamating

pH B¥ v v B OTIRRE TR AR HE

S B go ko BE BEEHE P CEC ¢ Mg g T-C T-N EHE % %
(Y1) (mg) (me) (me) (me) (me) (%) (%) (%) (mg

PhL+ifEKR  5.60 3.55  5.53 240 1.4 17.9 13.9 56 0.14 0.04 0.01 0.07 0.5
mh-HEAB 5.15  3.30 17.08 330 0.4 19.3 4.3 3.8 0.11 0.10 0.04 0.17 0.5

1Y gt = N = — U A B R R L e,

AERRFLEE S (1983411 A) nEBONES ARE
FEREAR 1R Ui, 91013 GEER, MBI, TK)
IR0 % NEETH D, TOREERITHTIH40% 5350
mm B EDKBETH -1z Y oy ot — F—F —HIFEK
ST, TR TH#E (<2mm) AETERAED
i, Laovl, 3EEG 2 EETCE~XT20mm B
T O JUHES DT, BREOY v A= F—
2 mTHoThH D EBbh,

B (BB @ EEoSEN % T L
L%, 50mm LA EOREDRITHNK LD
FBOKESTH ot DL HIE, B LHiH o
W HNKBEEN D7, LRSS ot L
ML, BRETHERLEDEINN0.6m L TDIT,
FBRCET->Th, EEE Lo LEESY Mo mR
TBCENEEETHD LHE I T,

2mm 2~ 20~ 50mm
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\
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RIS fi
particle size distribution of soil and gravel
just after reclaimed (’83. 11)
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BLERBLITAKETH - 1208, ABERHEOXR, KRB
I Eote, ThEDHERIENBEREFRTH-
fodl, — &A@k, HEOEEFIIEHEL, 50mm
D EoBoEI&TERL, ABEREZ AL, 25
w, BRSO Y - THER, KBLLHEOES
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HFIIRBENKEFEAEL, EBCILER 4 FHL
30mm L EOBT 1 ~BRBELHB LI, DL
BRI ERE#E, DRI ESR, FETHER
SENTIRY » 4= V=¥ —SENE, LHMERLE

C B AL EBR AR LB LBk X OB OR RS /o

ERREAERLN L ot LnL, KB THER
SEQUBRCHECTE, HBHRCGRREREY » 5 —
F— — SRR, BERICHESN, R IT
IREOEIENE L, T, LHRERMLE X - TR
A EE AR LT fee T, VU oy 3= F——
%ELEE, LEIEEERAE S L O BB GAE, B
KB OBOMRACHRTH B EFEL bR,

BTGB B b T 5 TS S8R O RiIE KR,
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H20B & D528, #i2 1, 2 BOEEHEC X HEED
BAEMRAE X h B fobic, BB BT 5 K BABEOLE
PEIES hoTeb D bELZ BN,

BT 5 L0 A KB ROFBERBEL X 2
R LT, BB, &BE LI AKAE X » TRIE 2

mm AT D -BEMA 2380 Ui, B, kBTt 55
MEGHBEETH >0 D L 5 ICFICRANTBER X
D1, 2ADCERYBEEACFA L, LMK
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Whdbhi,

F-5 LERUBONENSHES

particle size distribution of soil and gravel (%)

* =]

& ]

K % 2mm 2~ 30~ 50~
F 30mm  50mm  100mm

100mm  2mm 2~ 30~ 50~ 100mm
Mt BF 30mm  50mm  100mm Ak

'84.5  18.0 49.4 15.7 15.3 1.8 12.9 37.3 12.5 21.6 15.9

No.1 '85.4  31.0 50.6 8.9 9.6 0.0 24.4 50.6 1.9 13.3 0.0
%Aiﬁ '86.4  44.5 53.2 1.8 0.6 0.0 33.3 51.3 6.8 7.7 1.0
'87.5  57.5 42.0 1.2 0.5 0.0 26.7 49.6 13.2 10.6 0.0

'84.5  21.4 45.6 12.0 10.2 5.9 15.5 28.7 12.5 14.3 29.3

NO’? '85.4  36.6 56.3 5.4 1.6 0.0 34.7 55.3 4.3 5.8 0.0
@BE '86.4  47.8 50.6 1.2 0.6 0.0 41.9 50.2 3.4 4.6 0.0
'87.5  58.7 40.4 1.0 0.0 0.0 50.9 41.6 2.5 4.1 1.0

'84.5  24.0 56.3 10.0 7.7 2.1 23.5 51.2 11.9 10.2 3.4

ﬁIZ?ESI '85.4  32.6 58.1 5.8 3.5 0.0 31.3 53.6 8.6 6.6 0.0
A '86.4  45.9 50.9 2.7 0.5 0.0 40.5 47.8 6.4 3.7 1.7
87.5  62.7 36.9 0.5 0.0 0.0 46.3 41.2 5.0 7.1 0.0

'84.5  30.5 62.0 6.2 2.2 0.3 25.1 60.5 9.4 4.6 0.4

&IZ?EAll '85.4  32.8 64.7 2.5 0.1 0.0 38.7 57.4 2.8 1.3 0.0
B '86.4  46.2 45.9 2.6 0.3 0.0 49.1 47.5 3.0 0.5 0.0
'87.5  61.2 38.3 0.4 0.2 0.0 51.8 42.7 3.3 2.3 0.0

'84.5  25.3 56.8 10.6 7.0 0.0 21.0 55.0 11.7 10.3 2.1

&IZ?E?I '85.4  34.8 57.9 6.4 2.0 0.0 24.6 51.2 10.7 6.6 2.0
A '86.4  44.9 51.1 3.0 1.1 0.0 36.5 50.9 7.2 5.3 0.0
'87.5  53.5 43.7 2.6 0.5 0.0 53.9 37.8 5.1 3.1 2.7

'84.5  22.5 56.4 12.7 7.7 1.0 23.0 48.4 13.9 12.2 2.6

g%% '85.4  30.0 52.9 8.5 1.4 0.0 23.6 50.2 11.5 11.3 3.6
B '86.4  35.1 61.3 2.5 1.2 0.0 33.5 49.8 5.5 11.4 0.0
'87.5  55.2 44.2 0.4 0.3 0.0 42.6 44.9 5.9 5.9 0.8

'84.5  26.9 51.4 9.7 10.6 1.4 17.3 48.4 10.9 16.2 7.2

No. 7 '85.4  34.0 59.5 3.8 2.7 0.0 30.7 59.0 6.6 3.7 0.0
LBEH '86.4  56.9 42.3 0.8 0.0 0.0 41.3 46.8 5.9 6.0 0.0
'87.5  54.8 44.1 1.1 0.0 0.0 46.1 38.8 8.7 6.4 0.0

'84.5  30.4 60.5 7.1 2.1 0.0 23.0 49.1 14.0 11.0 3.1

No. 8 '85.4  42.4 52.3 3.5 1.9 0.0 30.0 52.3 8.5 5.8 0.0
FEHK '86.4  43.6 47.4 7.3 1.8 0.0 37.6 44.2 7.6 8.4 2.3
'87.5  50.9 43.8 4.0 1.4 0.0 34.6 39.5 9.0 10.3 5.2
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clay slate weathering in winter by irrigation

3) EREOLTIROYE

R 1 ERLHBEO1984E10A & L OER 4 FRLBHD
19874E10 8 O - BB DB L %% 6 1ICR LTz, 100cc
I CEREUCTRE e B K BE D D T 5 e & R 2 B
R L7, WEIHE, KOE2EE L, FRHEM,
RS U < WRIEEE IC M L,

BT Y TR I B EELZLNRBEAT Y FRD
L, BRI EERBTCHA 4 EEAH T, BRI
5~10%#ENL, THITHECFLBREMET Lz, 7,
MFLER (F 1.5L0 E) BoBnd @S bh, HREACHE
FLER (PF L.5LIF) BAELSEA Lic, & 1 E8:8
BTk, BEXEN, ABIK, AEIR, HBHR
ROBEHERINI0%E <, HILREIDeh e, B
4 BB T, KB OEMERIZS0NHIE, LR
10%Ri#H E7c b, WBEEI NI hot, T, KB
DOEEERIL5~60%, HIBKRE~9%THbh, B
HAREHRSE L, HILBREND L -1, KBTI

*®-6 1HEowEHOEL

transition of soil physical property

= H 4 LB a5
K & HERE B mm o owm gl U pRoo~15 pRrspr BAE
%) (%) (%) %) (%) (%)

'84.10 #®  36.3  24.8 389  63.7 37.0 26.7 .06

No. 1 y
m A 87.10 &B  50.0 32.5 17.5  50.0 12.5 37.5 .43
; ” k@ 56.4  34.6 9.0  43.6 7.4 36.2 .60
'84.10 *MW  39.1  28.4 325  60.9 29.5 31.4 .15

No. 2 ,
® %B 87.10 #B  49.9  31.1 19.2  50.1 14.8 35.3 .25
” "B 54.8  36.7 8.5  45.2 6.0 39.2 .55
'84.10 *B  51.7  30.1 18.2  48.3 16.3 32.0 .51

No. 3 ,
MEIA 87.10 H@  57.8  30.2  12.0  42.2 8.5 33.7 .52
” w8 58.8 32.1 9.1 41.2 8.0 33.2 .68
No. 4 ’84.10 Ed ] 44.8 28.3 26.9 55.2 23.3 31.9 .31
agﬂgi B '87.10 *®  50.8  29.8 19.4  49.2 17.0 32.2 .44
” W@ 58.7 3.2 0.0  41.2 8.4 32.8 .63
No.5 '84.10 FB  47.3 22.8  29.9  52.7 28.3 24.4 .43
amﬂgi[zx '87.10 *B  58.1  28.9 13.0  41.9 11.2 30.7 .56
” W@  57.6  37.9 4.5 424 2.9 39.5 .68
No.6 '84.10 *@  55.3  25.3 19.4  44.7 17.2 27.5 .54
&&B;hiB '87.10 *=M  45.2  24.4  30.4  54.8 26.2 28.6 .28
‘ ” wa 60.7 29.5 9.8 39.3 8.8 30.5 .68
No.7 '84.10 *M  51.9  30.4  17.7  48.1 12.7 35.4 .38
j:Egg&L\ '87.10 =B  46.1  30.2  23.7  53.9 20.0 33.9 .50
” /@ 541 356  10.3  45.9 8.5 37.4 .50
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THERERC A MORKIEMEESIR S, HILRE, D
VARSI, TOEIRBCH~NNED-
oo T X O, BoMR oy, BEHEENREED
HILBEASECETT572 L, ERERCIZEERL
EHEEOT(ORE B ERED LR,
EREARSIVOCBXORBIC KT 5 T HEYREOREE
BB 2 3 1R L, A 3 FHD19864EH  TILE
R, FEHELEMNL, BILBESRED Lic, To%iL,
BEIHER45~50%, HILEREN15%, HHEEM]L. 3ITHEA
Lic, GRASHFALER D EEHE B KT EAIE DOEHE A Kt
~NEHR, HLRE, FREOVThICCEESL
fro THBREERUADERKICE T LRIERAETH
otee LehioC, BBV LEL LTERET H 0D,
BEREN S FRMBETHD LEL LR,

4) DR ORIt

RS OVER & OB LOBIRY, RLOHEROH
fbe LTR4RR LT, /hE UET B, 1984~5
), K (LBHRVIK, 1984~ 54F), B GELEW
X, 1986~ 74E) OIEMF Mo fEc~, LD
mElE ML, —77, NEERE MBI BX, 1987
) PHEEFHE (EEHGK, 19874F) 1 LEEan
KE MU, DECHERLHMbIEAN Sh, +58
KE L HFET 5 1o TEFRI L ORI T
BhicdbnsExr bhi, ¥, HELEBIIEKBHR
DEERP T DI ORRI LS EE b T b E 2

bhtc, 2DX5C, Rl L 5 HBOFEN, D
AIEM GRS, REHEOEE LD I BIEA R T
i, RBOLBEIGHEE ST, BoMBLIE®EICIIIE
HEOBRLEETH S L EL LR,

S
S wF 1.75
‘:’f 1.50
©
= %k 1.25
w2
EQ 1.00
2
=
&
o)
]
@ 0k
iz

0 A 1 1 1 1 1 1

#AE B B G M

H-3 BERCRT?HBOHEHOHS

(O FIERLE, @ ; FELE)

transition of soil physical property at the
standard-plots

(O; treatment at winter, @; untreatment)

3 = Ml 84. 5
X 5
@ B '85. 4
o 40 Y '86. 4
m 1 °87. 5
te 30
=%

E 20}
o~
ol 10
.{*?_‘

({/‘g%)o Be—Befstw Sld /W—l[i GA(l} ’Sw Sw—-K F

0 w  Br sSw %
(X&) MAEITAX MET B TREHCEX REEVK
]~ 4 {EYOrEM OBRIRL~ DR

(Be: #4 X, Swi A4 —bta—v, O: x<xF, W: 2%, G:HE, K1 v%v, F: B8
effects of crop planting for the weathering of clay slate
(Be: soybean, Sw: sweet corn, O: onion, W: wheat, G: grass, K: kidney bean, F: fruit tree)
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5) HERHBOTROEEM

HEFERHE AT O 19844F 4 F 35 L OVRABK T IF D 1987
FI0F I B LBOER LR TITR LI, AR
UL hEROBRIC L v, FEROPH IR 6 ~7
WERL, FHAEP, BHEEEIRORD5~15mg (A
B4100g 47 b, LLFRIU), 0.2~0.6%&8m L7z,
Lichi»C, BREHZIBEORGRENEZHTH -
Th, BESESEEYTLE s TE» D
WEHIC ¥ THERFIIE T - LB S hi, LA L,
ABKTE T, pHA 7T UL, TTHEP £E240mg
Pk, BEEE,HL.5% LML 7cs, CECixl15me
ATFToENECE EEate, ShiL, BYE, YIntdh
BTSRRI O 2 BRI BD B,
HERHED LD ORB A FE L 2B ic i
AXTOHEBYR 5 IW/R L, pHH0) & X EHEE
BR3EAzcEEY, UBRRET bR, ThE
n7.5, L.5%fACEDLE T, THREPSREIX4IE
A% casic FR L, #55mg CTHEAbE -1, T
HCagBit 2 HTI8me LAY L8, 15me
R TRE L, i, TRMEMg B 3FEAE TR
HCETFT L, 3.5mef i TEELL, MEDX ST,
EREIFHC A E THREOERSEESBECHEINS D
WEEA L, ToBSERE LGB i 2R A
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transition of soil chemical property

pH Vv B FIERRE TR

K & WEMY g0 ka EC BmEH P CEC ¢ Mg kK T-C T-N I&
(mS) (mg) (me) (me) (me) (me) (%) (%) (%)

No. 1 '84. 4 6.7 4.9 - 310 5.3 - 13.6 4.3 0.11 0.10 0.04 0.16
B ORA 87.10 7.3 6.1 0.08 - 51.1 11.8 15.6 3.6 0.11 0.91 0.10 1.56
No. 2 '84. 4 6.0 4.3 - 340 4.8 - 13.7 3.9 0.1 0.14 0.04 0.24
= ¥B 87.10 7.0 6.0 0.08 - 49.0 14.3 12.4 3.2 0.17 0.91 0.09 1.56
No. 3 '84. 4 7.1 5.6 - 280 13.5 - 14.7 3.6 0.08 0.23 0.01 0.40
META '87.10 7.5 6.3 0.08 - 49.9 10.7 17.0 3.2 0.11 0.95 0.07 1.64
No. 4 84. 4 6.5 4.8 - 260 7.5 - 12.4 4.0 0.11 0.21 0.02 0.37
ME I B 87.10 7.4 6.0 0.08 10 43.5 10.8 13.8 3.5 0.11 0.66 0.08 1.15
No. 5 '84. 4 6.9 5.4 - 220 11.3 - 14.1 3.8 0.08 0.23 0.03 0.39
LB A 87.10 7.2 5.9 0.07 - 42.8 9.2 14.3 3.2 0.08 0.93 0.09 1.60
No. 6 84. 4 6.5 4.7 - 230 14.7 - 11.7 3.7 0.11 0.32 0.03 0.55
MEILB '87.10 7.5 6.2 0.07 - 46.9 11.9 14.0 3.3 0.08 0.67 0.08 1.15
No. 7 '84. 4 6.0 4.3 - 280 5.7 - 8.2 2.7 0.15 0.34 0.04 0.59
FREE '87.10 7.0 5.8 0.06 - 39.7 13.7 11.1 2.4 0.30 0.94 0.09 1.62




31

TEOWEME2E (1991)

pH(H,0)
7k
o OF pH(KC)®
jah}
5 -
4 =
50 |-
w40
E
% 30 |
&E 20 -
Iz
10
0 L 5.5
f] 17.5 45.0 ¥
E 5
O n3
ﬁ 16.0 = Ca 4.5 g
& Dl
o145 -4.0 a
Mg
43.5
L L5 f et
e 1.0 =
® 0.5 f
1 1 1 1 A
= < ~t ~t ~t S
HOE MG R
B—~5 BEAXCRO D TEO(LESOHR

transition of soil chemical property at the
standard-A-plot
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Summary

We examined methods of soil improvement by accelerating the clay slate weathering in new reclaimed
upland field at Hujisawa—cho Higashi-Iwai-gun Iwate-Prefecture.

It showed that:
1. The subsoil improvement method, or soil treatment by the ripper dozer accelerated clay slate weathering.
It is considered that this effect was retained more than for 4 years at the lower layer (15—30cm). However
at the upper layer (0—15cm) it was lost about 4 years after reclamation.
2. Soil treatment by the ripper dozer in winter, when the rock and soil was frozen, accelerated the clay
slate weathering. In particular, big rocks, over 30mm in diameter, were broken. The effect was greater in the
lower layer than the upper layer. '
3. The cultivation of pasture, wheat and fruit trees delayed clay slate weathering.

(Soil Phys. Cond. Plant Growth, Jpn.,62, 23—32, 1991)





