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F—2 AR T HBRILERE LD
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{K o Plot ikt o pH AN I"EC}C%:%IEIE;(
No. H,0 KCI CANN T
D 5.07 4. 40 5.25 13.0
C2) 5. 09 4. 40 6.15 14.5
3 5.14  4.37 4,95 13.0
C4) 5.09 4.35 6. 90 16.0
(5) 5.07 4.35 6.80 13.0
(6) 5.05  4.35 6.90 13.5
()] 5.10  4.44 5.25 12.0
(8 5.10  4.42 4.85 11.0
)] 5.05  4.39 5.90 12.5
(10) 5.05 4.37 6.35 11.5
(1) 504 4.35 7.05 13.0
(12 5,05 4.35 7.55 14.5
13 5.10 4. 42 5,55 13.5
a4 5.13 4. 42 5.75 12.5
(15) 5.13  4.39 6. 45 13.0
(16) 512 4.35 7.55 15.5
an 5.09 4.35 8.10 15.0
18 5,10  4.35 7.70 13.5
a9 510  4.44 5.35 13.5
(20) 5.12 4.42 5.95 14.0
1) 5.14  4.39 6. 50 17.0
22) 5.14  4.37 7.45 15.0
(23) 5.09  4.35 7.35 11.5
(24) 5.09 4.35 7.25 11.5
(25) 5.09  4.37 7.30 14.0
(26) 5.10 4.37 6. 60 16.5
€1))] 5.05  4.37 6.90 11,5
(28) 5.05  4.39 7.15 13.0
(29) 5.09 4.35 7.10 12.0
(30) 5.04  4.37 7.25 13.5
Go 5.02 4,35 7.05 115
(32) 5.07  4.37 6. 90 11.5
FHE | 5.09 4,38 6. 60 13.3
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Z, MEBBERAOLDICELGRKEOAEREE LETIX2mI, F2FTiksml, HIET
1k 10m/ KB L, {EUEH LTy AR 4TIML, 0—20PPmCa 0 REMEFIC 2 X 51
100ml ik Ltc, GREBEMIGHAROARIE LBk 2ml, #H2Eitsml, i 3 /3
cirioml IR L, HiKE g TR 4 100ml W EEE Utc, Do X 5 1 disk Ui I57E w2
WC, HAL207TREIRTBOED YR 2 HGBINE 2 RAR D REHR X D CaO & & & sk
oo

E

1 =R GREEL) o pH 2ERIIC o REIRCHEIE L, PioEdy koo RirE—
BRI TH Do

®—5 FEL GFHiEL) opH

FH34+6H | HE34-7H | W435-17 |IP35-12)3 |AE36-107 [11H37-12 | TF38-9A
. m |GRBO | GR BO Gk IO [ Gr BO R BO L GR TBO | Gk BO
H,0 KCIH,0 KCIH,0 KCIH,0 XCIH,0 KCIH,0 KCIH,0 XCI
1. & # K KX |4.58 4.084.59 3.0844.60 4.424.85 4.665.24 4.790.72 4.534.78 4,64
2. 8 A R(E)K 6.88 6.116.85 6.037.16 6.047.30 6.257.20 6.276.47 5.796.96 6.05
3. M B O X 6.79 5.926.56 5.747.21 6.097.36 6.407.17 6.25/6.50 5.74/7.01 6.07
4. B H s K 6.64 5.806.67 5.897.43 6.237.49 6.39/7.55 6.476.61 5.90/7.16 6.20
5. BEYLAIKK 6.46 5.456.58 5.437.44 6.16(7.67 6.427.65 6.59/6.84 5.97/7.27 6.13
6. HEMELLKK 5.30 4.43/5.43 4.446.24 4.976.38 5.196.64 5.476.14 5.34/6.45 5,37
BB E AR
@. + X 6.74 5.866.57 5.78/7.29 6.027.24 6.237.43 6.336.57 b5.85/6.93 5.95
7 v W
B A K
®. + K 6.72 5.90/6.63 5.797.28 6.07{7.53 6.427.34 6.356.93 6.237.15 6.25
b3 b2l L \

BRI BB D 4 H R HIES10emE TR, {0AHR E S 4 8O EEER R,
BA36-10 8 (IREL, HE38+9 A (RED opHikxR—6 iindpHE R W,

®—50OERRE FiEL) © pH (HO0 ks JOKCD) % F 51 &0 K OELABRE % b
BT ¥ ORI X % pH oZ8) & Mk i a2 R Lice RISEEQOESILE B IK K .
HERR S+ KK 2k < b0 AFRX ORI B2y i 2 RIS, ThbORERK NEHE
pH (KCI) 6.5 <, EiEs LHEKREKITEARKK & Mo K & osidpffia s Lic, #F
FREE X5 pH (H0 3 X O KCD) oZ @it KX o mx & ik E8 L,
TEFA354E12H 2 HIEFN364E10 B I iziT RS iEc B L, pH (KCD) o4& Cisdms -5
JRIX o ERTRIK 2R  fho X cHE pH (KCD 6. 5113 IEI e, FO% I 4 0
HREBEDLOZREIIHC L TCLHERE L TUIHEIR TERT A2 L5 TH D,

HEEF IR A A TALIRR ORIEEC S\ CEIoieE S (O « SR « ey 2
DERET) & X Y 3T CFRELZT - R, FRINEIRb 00 5 b
RS OERC BT 5 EBEEAEE LIt E S ARD X5 TH » oo PH (KCD 0l
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H, a=52 TREEMTIX1<6<3 +5+2<4 @, 6<<O<2. KT IH
FI344F 7 i <FEFI344E 6 F <IEFI374E12H <WEANSS4E 1 <IHHIS84E 9 A <IAHIS5HE12H <
EFI364:10/. PH (H.0) 0#pf, a=5% TCAMEMTIR1<6<3 @+ 2<4 + @
5. ERIEMHMRICI, WMMH7H-W@MEGH<WMWEMH<%W%$9H<%@%
£ 1 F<WBHN354E12H <IEFN364E10H D 4n H EEA TR0 bz,

2 HJRIE DETED BERIR Ui FifiE-L o pH %@Um WWE%M?‘:%%%“ 6 R
ML THBo

RK—6 &£ FH B = opH

1 B 2 i 8 B 5 JE |6 &
i g | (0—10cm) | (10—20cm) | (20—30¢m) Bo~40 m) | (40—50cm) | (50—60cm)
H,0 XKCI |H, 0 KCI | H,0 KCI | H,O KCI | H,0 KCI [H,0 KCI
1. I F/ OJK X |5.24 4.79]5.04 4.87 | 5.07 4.98 | 5.81 4.98 | 5.33 4.87 |5.43 4.90
2. W E KUK | 7.20 6.27 | 5.37 4.96(5.13 4.93|5.09 4.84|5.10 4.82 ]5.18 4.85
3, W B K K|7.17 6.25|5.45 4.95|5.35 5.00|5.14 4.89|5.36 5.05 |5.39 5.04
4, B H N X |7.55 6.47|5.97 5.21|5.57 5.11|5.34 5.02|5.27 4.96 |5.30 4.97
5 BREEAAKX |7.65 6.59(5.91 5.17 | 5.60 5.17 | 5.42 5.10 | 5.44 5.01 |5.47 5.02
6. ML AJKX | 6.64 5.47 | 5.54 5.05|5.65 5.12(5.42 5.03(5.35 4.94 (5.38 4.95
i e 2RI '
@. + X | 7.43 6.33|5.79 5.08|5.56 5.11 |5.21 5.00]5.13 4.87 |5.20 4.88
o3 bel b
g - E K ’
®. + X |7.34 6.35|5.71 5.03|5.57 5.12|5.27 5.02|5.22 4.91 {5.23 4.01
bod bl n

STITEENIREAI365E10 B BRI L 72,
LR E D LG 2/F - SBCITAE, 4/« 5F 6 BT 2EDESMHZTRT,

BF34.9 35.4 3610 38.9 FE34.9 35.4 36.10 38.91H34.935.4 36.10 38.9H534.935.4 36.10 38.9
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K—5 ZBHEoOBRMARLE (i1l
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K—6x R, AREAEMOMAC X v 1B+ o pH (H:0 3 X0 KCD 1 4& 74 [
Kb U TR R L, RS LORR DA $5 X5 iz bhic, FfI3644E10H
B pH (H,0) OBARIAIKIX & Hlt L CF oo MEiRIss 2 @ L O 8 38T,
B1EMn5D Cas Mg OFEERZTWHO0(EC pH N5 L, ELEUTFCREA KK
D pH LFEA EL BT o foo BEFA3SME 9 A IO pH (H0) DA TL, WFI36HE10A
FROBGG L IBEFRTH VE 2B HE 48 E T Ca » Mg OBEERZIT o500 H
WWPpH & <, BHBUT CRELIRK O pH L3R4 EFRRTH 1o, IBFISGHEI0H » HEH

1 JE | 2 JE | 3 &) 4 &5 E|e =]
P 5 (0 —10cm) | (10—20cm) | (20—30cm) | (80—40cm) | (40—50cm) | (50-—60cm)
H,0 KCI | H,0 KCI | H,0 KCI | H,0 KCI | H;O KCI |IH,0 KCI
1. 4t A K K [ 4.78 4.64(4.98 4.66 (5.01 4,76 | 4.95 4.70 | 5.06 4.65 (5.10 4.65
2. WM E JR(DX | 6.96 6.05 | 5,67 4.8515.48 4,79 |5.24 4.60 |5.05 4.63|5.05 4.64
3. ¥ A K K |7.01 6.07|5.63 4.85|5.52 4.82(5.21 4.70 | 5.10 4.67 |5.13 4.66
4, BB H N K [7.16 6.20 566 4.89(65.48 4.821{5.21 4.73|5.05 4.68(5.00 4.66
5. JREAE AKX | 7.27 6.13 |5.69 4.84 |5.51 4.83 |5.32 4.77 | 5.06 4,71 ,5.06 4.72
6. HMELGKK |6.45 5.37 [5.33 4.71|5.45 4.81 |5.57 4.78 | 5.15 4.70 [5.13 4,70
R L H R
@. + X |6.93 5.95|5.49 4.82 |5.48 4.84 5,16 4.77 | 4.99 4.70 |5.02 4.69
153 h b
HEEE L AHIK
@. + X |7.15 6.25|5.58 4.90 |{5.39 4.87 |5.32 4.82 5.0l 4.72 (5.01 4.73
7 b 2

SIHTRURHINEANB8E 9 HERIN L 72,
FHERX & § 4 EOPIEHEZ R T,

B%34.9 35.4 36.10 38.9HE34,9 35.4 36.10 38.9MF34.9 35.4 36.10 38.9H734.9 35.4 36.10 38.9
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384 9 Ao pH (KCD) oFa Tk, WARK &L CF oo X D5 2
Bl 1En b Cas Mg o8 % 2 TS omnE»c pH A&, H 3BT TR
KO pH LFEAELELINL D TH ot

HET2FEE AV CTERERX OF 3 8 F TORIEE W TEuiEER (R « JRIUF
Wl e BROFARET) & X HEOWETIy, FRE®T- R, FELHESRALO
D5 BERTFOKEMC ST 2EEEXME LI ZARDL S5 THoTzo pPH (KCD @
Wiy, a=5 % TRERETIH1<6<2 « 3<O<@®<4 - 5. I CILEEM384E
9 A <HAFH364E10H. JRHICIEE 28 - B3 E<H1/E. pH (H:0) of) &, a=5 % T
WHETH1<6<<2<3<D - @<4 « 5. FRIHEAR CLXaEn384E 9 A < B #1136 4F
10H. BHRTREBIR<HE2R<H LB OMIARENABD bR,

3 HHEXOEEFEOBUMAFEILE 2T L, FHEA kD IR — 5 R Lz fn

{TH%bo

M—5% R5, BMARBEERERE LD TEEAT O LS WILIRE 28R4 Ues
I D UCEBCHEINL, WEE T LB 25 iEmlic, LALE2RLEIF/LOE
VR o T, LB, WERFISSAE 4 A ¥ CIRALEK & b IRIERBETH 5 2IEHS64E10H
DI do W TR KX & HiE T 2 i B E R KX & D221 8D b e Do LB X T
HENTIRAT B L5 ThH D, HAEHIHE 6B F TIHAERORIE & TR CHKIR,
PFTBLHTHBEN, F2REEEIRTILLOERELTH Y IFFRBCELI S,

ST TEA G T, A0RX O 38 CoflBEc oW TS niiEE (0B« BFE
WFH « BRLOEEF) & X D BT 24Ty, FRERTT - iR, AR HEShcd
DD S BERFOKEMC ST 5 HRERME LI ZARD LD THole, a=57% TR
HEMTHE@ - @D<3 « 62 1<5 + 4. RIS TS5 4 B « BAFI384E 9 A
<HRANS64E10H <WEF344E 9 H. JBRICEw 1 B<g2B<Es3BomlAEENZEDbA
o
4 FREXGC L BERE R Ol x5 Ca R A HH LFISER R i ik
F—T7RL, ThENIERTER—6 DL TH D,

K— 7T CagAROFEHEL, MK L SEAKKOFZYTHED CaO @4 %
51&, 18Tk 1PlotiRX10cmicfHY 3 2 Fiff - oFE = 326kg w iz LiciEL, 10a¥%b
ORI EET S Ca0 &%, ¥ 2fE -« 3T ARE L ® (L) 2310
cmHPFTEU10a Y b DA HICEH TS CaO Br & 4k, FIZAEICDL-T10a ¥ b
Ca0 fifi BT 2656% (%) ®iHLT4HEOFHEERT L1,

H—TEIUVHE—6%H2IT, F1ED Ca SHERILNHER L LE <, LMK MA
BT BRI AKX (P596%) RbE <, HERAEK CFE79%) b E» -
Too FRDIBECT XV 1LEO Ca 4 FRIEHRE L HIKK « REE L ARK OmK o
TR E AR UCHiE U, B AKX T IBSS A 4 A GiRE104 B) » KEE -
AKX CrLiBFseE108 iM% 2 F4 » H) TEREhFERMELTL, £OHAEK & b
WA BIENC D Do Fh D LSO (LR ORGBIC AR E 1 B0 Ca 7 Rk
SOMTEWND X5 TH DM, FHCEDED K E WAERKILE AR R EAR (B K .
HEES AR+ R A VR TH D, BRSNS BRI RS R R
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FER M HIRRFNS44E 9 A

(M3 2 B) OERREETIIN2~4 % TH D, FIROFSEIC X b ik 3 @
B 5B ELIAEFISSE 9 H UGB 44E3 1 ) OFRRFETLH 4~ 9 YORFANTSH
D1#D 2 ~ b ZEIMCIBE T THRINC DI d o Teo SEROEIC X D 2ED Ca S RIL
BAEEX DT e s ABIRICIHAIR (48 K o [REEELAIR 7 LK o BSR4+
B ANRCETFHEIT 5 L5 TH o,

K—7 £ELED Ca =

(Hliz 1)
A 134 4F O A 1 35 4F 4 F|IAN 36 45 10 A| WFHs84E 9 A
vl | B (B3 (%244, A% 4E
ChHam 3 » A F#100 B)|% A) 3 H)
1( 0—10)cm 83.2% 81.2% 76.2% 74,5%
2. R KUK | 200—20) 3.6 2.8 5.8 8.7
3 (20—30) 0.8 0.8 1.7 1.4
(87.6) (84.8) (83.7) (84.6)
1¢ 0—10) 88.1 80. 9 75.7 72.5
3 W F K K| 20-20) 2.5 2.5 5.2 6.3
3(20—30) 0.5 0.9 1.3 1.1
(91.1) (84.3) (82.2) (79.9)
1( 0—10) 95. 4 87.3 79.5 77.0
4. B o» A K| 2010—20) 2.5 2.7 6.9 9.6
3(20—30) 0.3 0.9 0.9 1.6
(98.2) (90.9) (87.3) (88.2)
1( 0—10) 92,4 95.2 105.1 93.5
5. REEWHIHIRK | 2(10—20) 2.4 3.5 6.8 4.9
3 (20—30) 0.5 1.1 1. 1.1
(95, 3) (99.8) (113.0) (99.5)
1( 0—10) 78.3 92.4 81.2 80.3
6. EEMT AKX | 2(10—20) 1.6 2.3 3.4 2.9
3(20—30) 0.2 0.9 1.6 1.6
(80.1) (95.6) (86.2) (84.8)
B 6 R 1¢ 0—10) 95.5 90.9 83.1 78.9
®@. + K | 2(10—20) 1.8 1.9 5.2 6.6
Be A a0 g0) 0.4 0.5 14 1.3
97.7) (93.3) (89.7) (86.8)
TR K 1( 0—10) 85.1 80. 1 77.8 76. 4
®. + X | 2(10—20) 2.0 2.2 4.1 6.7
B v g 90—30) 0.4 0.5 1.1 1.3
(87.5) (82.8) (83.0) (84.4)
O DHOEFREIEET RT.



218 FINAZREMOE #8527 (1971)

100 =
HEFI344 9 A BEFI354E 4 A TEHNB6EI0A  BRFN38E 9 A

80 |-

60 =

20 p=

0 ¥ ¥ T + 5
18 2% 38 18 2/ 3@ 1/ 2/ 3 158 208 3/8

3 M A IR K.
100 " ERIS4E 9 4 BBISSE4 A EBFI364E10A BEHI384: 9 H

80 |-

(%)

60 |

Ca g A %

0 ¥ % g % v v

18 258 3@ 1/ 2/ 3/ 1/ 2/ 3/ 18 2/ 3W



100

80

(%)

60

Ca. B B #

40

20

RBES « R SRR R BT B

EA1344 9 A

100

80

Cagd % (%

-
<

20

4 7

BEFN354F 4 H

IEH1364 10

-
~

V%

S

EFI38E 9 H

1

208 3 1/ 2/ 38 1/ 2/ 3 1M 28§

HEAI344F 9 H

IERIZ5E 4 H

®EBE L HE KK

I3 F03610

WiF384: 9 |

3

15

2k 3

18 28 3R

1 2

g 3

g

@ L]
178 208

3G

219



220 FINASRATE 85 8255 2% (1071)
6 MWk AR K

W0  mmsas o mRSSEAA  IBREEI0A  IBTISH 9 A

(%)

#
=2}
>
1]

20 j=

0 v v ¥ = - ¥ - ¥ w v - v
1/ 2/ 3/ 1@ 2/ 3/ 1 2/ 3 14 28 38
@ REpFELAER+ R LK

100 =

HAFI344 9 H  HRFIS5 4 1 IFFI365E10F TAF1384 9 f1
80 =

(%)

e
4a
40 P

Ca

20

0 12 L3 ¥ ) 2

10 2/g 3 108 2/ 3@ 1@ 2/ 3 1@ 28 38



ST + D ¢ BRI LR v B B TFE 221

@ HMELRR+ R VK

100

BEAI34EE 9 1 IBFI354: 4 H IEFI364210 1] IEFI384E 9 A

80 =

20 =

0 LJ
178

20 3@ 18 28 3K 1§ 28 3%

M—6 #ELiio Ca &HR

BI3ED Ca g HERILALRHAX LA 2BI W LFER AL SABRYMATBUC2% DTT
By, FLoBOEHLUTTH oo, FROFEC LD, 33O Ca &HEROMIN L%
B\ Th YY) X 0 {2 L BAINCEE TFAA EHEWC IR BT EBETH - oo BN
I D1 %I ABK IR VK « BB HIKK TP - oo

HFHEITEA VT, B— TR LERBK O 1 B0 Ca &H ROV T ZhliEk
(e o BREEEE « 71 v 7 OFET) WL D SEAM TR WEFRELIT o LERIIR D
X5 THotoo a=5ZTHAMRMTIL2 GHAK (4B) K) 3 GHAKRE) @ GEBTE
THRERA R AR) <4 (R AER) <5 (REES-FHKK), @ GEREELE K Hikr
W) <O (REEEHARARAAK) » 6 GERSEHARKEK) <5 (REEELAIKK) T
WAER () K« HRIKK « ERELEOK MR AR The, REEXRIKKTE L, &
TRIGFHAR Crr e FN344E 9 A >HEFIS54E 4 H « IHFIS64E10H >EHIB8E 9 H i HEENER
BB, FEROBEIC Licdio TRA LTV Z Edvbhhnd,

EiE IS B &

HRK () « HEK » 7Zh v« REESEEGAK « RS L0 ROGA X v 1 Bowi:
+ (gEE 0—10cm) o pH (HyO% L8 KCD 1EE S LA RK AR & B0 v E &R
L, WEfnss412H (A% 146 # A) % LOWFI6FE10A (iMAk 244 » A) BEICiug
BigpH (KCD) 6.5 L, OBk TR 2 @RS, chboEMRIC X3
FIGBEOMIFIC D TUIIA L 2R R IO bhith o 1o, BEREFTKEK TX10a 4D
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CaO M HRAMLOMIBR & D b 4B TH B b 0bhbTAEPHE ¥ TLAELE ko »ic
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FIKEEM ORI X 0B LR G- o pH ik A+ 501 s, CasBRik
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354E 4 A (EA#10H A) W Ca /RN E ik 73525, Lot ihop BK &
FERCIE DT 2 X 5 in o FAUKRIES BRI R L OEES LRI b EA & i LT
RIREENERN D TH D, FHLIEHLBIT D5 42 7 Akib eI N/ 258 7 14
Hr 7 ADFDEESRE THWLEDIIEL > ThBEDEFEZ RS,

ZREIC OV TE, ZOMXMOZRIEDITH D, HEKK « REEE G KR 2 L
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I5Thhbo
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DTS A A A L AEEAE, BRHCRGE TR IR O BB IR % N/ 2 BRE™ 7% CaO %28
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AN Ca #28 U- R ci, EX30emBTABE L & B % Ca o3 & i3
TEAE R LT b D7 WEE TR L e O 23RBS - HRIK 00.5%, b B WlEER L ik
DHINHAKK D20. 1% T D £ DE B 4 {9202 M E 1o s o Teo £ OO QX Tl H
DFEFH NS > Tz,

Wb DABPRAE & 0 DR D IR EA R LI & &k, SERHIE MBI ik o %
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HECAERLEC bW CangF Eh TuwCiilito N/ 2 BT X - CER Sh iR
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Studies on the Volcanic Ash Soil of Diluvial Epoch.
I. On the Movement of Calcium in Voleanic Ash
Organic Soil ’

By Sadao Orsuki and Tsutomu NAKAJI

Laboratory of plant Nutrition, Fac, Agric., Shinshu Univ,

Summary

After reclamation of the field of volcanic ash organic soil (heavy acid), and
liming materials (slaked lime hydrated from calcined lime, slaked lime, ground
calcitic limestone, ground dolomite and slag) were incorporated in the first layer
(depth 0-10cm) of fresh soil. After about four years under non-planted bare
field condition, contents of calcium and magnesium in each layer of soil were
determined with N/ 2 -hydrochloric acid extraction and the degree of movments
of applied calcium and magnesium from the surface layer to the sub-layer of
soil was clarified in the field experiment.

In this report, the results obtained concerning calcium will be summarized
as follows.

1) The effects of application of ground calcitic limestone and ground dolo-
mite were better than that of slag.

2) In the application of the liming materials, pH of the first layer (depth
0-10cm) was markedly increased, but pH of the second (depth 10-20cm) and the
third layer (depth 20-30cm) was slightly higher than that of the non-treatment,
and pH of below the fourth layer (depth 30-40cm) was almost same as that of
the non-treatment,

3) In the application of the liming materials, changes of volume weight
of soil were slightly from the non-treatment,

4) In the ground dolomite application, solubility of calcium with N/2-hydro-
chloric acid was lower than that of the other liming materials.

5) After about four years, contents of N/2-hydrochloric acid soluble calcium
in the second and the third layer were slightly increased. From the first to the
third layer, as to the total amount of N/2-hydrochloric acid soluble calcium was
greater in ground dolomite than that in slaked lime. But the calculated amount
of calcium moved to below the fourth layer was greater in slaked lime (20.1%)
than that in ground dolomite (0.5%).

Jour, Fac, Agric,, Shinshu Univ, Vol, 8 No, 2 Dec, 1971



