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Summary

The permanent negative charges (P-charge) in Nazima, and Koradai soils, Fukuoka
Prefecture, which contain a considerable amounts of crystalline clay minerals were
measured by three procedures; Coleman, Yoshida and Schofield methods, and the values
in each soil were approximately in agreement among three methods. But the values
obtained by these methods in Kuroishibaru soil, Kumamoto Prefecture, which contains
mostly Allophane and Humus, were different.

In the soils which contain mostly crystalline clay minerals, the neutralizing capacity
(amount of NaOH to rise pH 6.0 or 6.5 in the 1N KCI soil suspension) is nearly equal to
the total exchange acidity by washing method, to the amount of P-charge-base unsatura-
tion (difference between P-charge and total exchangeable base), and to the optimun amount
of field calcium application. Therefore, the neutralizing capacity and total exchange
acidity are considered to indicate the amount of P-charge-base unsaturation.

The total hydrolytic acidity by washing method may indicate the amount of C.E.C-
base unsaturation (difference between cation exchange capacity and total exchangeable
base) in the soils which contain mostly crystalline clay minerals.

That the total exchange acidity and the neutralizing capacity approximate to the
amount of P-charge-base unsaturation and total hydrolytic acidity approximates to the
amount of C.E.C-base unsaturation were not proved in Kuroishibaru soil.
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Table 1. Soil Samples Used
|

Soil Color Depth Cealogy of pateat Locality
material
|

Red 200-300 cm | Tertiary Nazima, Fukuoka-shi, Fukuoka Pref.
Nazima )

White 300-400 ” » ”

Brown 100-150 Diluvium Koradai, Kurume-shi, Fukuoka Pref.
Koradai

White 150-200 ” ”

2 Kuroishibaru, Nishigoshi mura.

Kuroishibaru Blank 0- 30 Lt Kikuchi-gun,,Kumamoto Pref.

Brown . 164~ ) 7 . ”
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1. ST ROLRMH

THOMEME A% 2 RITR Lie. 4B 18 Red, White wFh d@ktkasih{, B
B (y1) B X ODKEREE (y1) HIRHICKR E L, BIMEERSD %, HERAEMELIETH
b, WRALELBENER, BEREEEID RV SIS LT BAREEEL R X
USRI T8 <, BIRIE (1) 2IRWITNS s, ERYEEEID %L,
RAaFED 0B U T oL TH 5. %d, BAkLEO Black i Humus 219% & AT,

2. Aot

P LI O gr L5 3 RITR Lic. £ BLIEOM18:4d Red, White w3 7R A &8
Montmollionite T & - 7z. @ E &/ 1o Brown |3 Metahalloysite, Kaolinites3: BEkk 1 44
T, fbic Illite, Quartz, Cristobalite ## T4 A T4 b, White (& Al-vermiculite, Kaolinite
BTG, Illite, Quartz, Cristobalite 230t 3 o Tz, BAHE+‘Ho Black |4
¥hA LA Allophane = Vermiculite %4 2, {12 Kaolinite, Quartz #5#F % U » TWwiz.
Brown oFzifk+4i4id Allophane, Kaolinite, Illite T& by, llZEF o Vermiculite,
Chlorite, Gibbsite, Quartz #3% © 5 T\ 7z,
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Table 2. Chemical Properties of Soil Samples

PH Exchange Hydrolytic
Soil Color Acidity Acidity CE(ga(:g‘g / tle(;‘)g)
H,O | KCl () ()

Red 4.53 3,63 156. 40 138. 23 40. 48
Nazima

White 4.78 3.68 152,13 139. 69 40. 46

Brown 4.79 3.70 70.99 69. 82 23. 27
Koradai )

White 4.91 3.65 73.75 72.37 29.52

Black 4.91 4.70 2.91 65. 82 54. 22
Kuroishibaru

Brown 5.23 4.87 1.15 23.44 28. 60

Exchangeable Base (meq/100g) Total Exch. Base Degree of Base Saturation
Ca Mg K Na (meq/100g) ‘
1.38 1.63 0.29 1.12 4,42 10. 92
1.60 3.47 0.24 0.72 6.03 14. 90
0.67 1.05 0.14 0.63 2.49 10.70
1:53 2.53 0.19 0. 80 5.05 17. 13
1.25 1.06 0.41 0. 42 3.14 5.79
1.00 0.39 0.19 0.54 2.12 7.41
Table 3. Minerals (<2p)
Minerals
Soil Color
Major Minor
Red Montmorillonite Quartz
Nazima
White V ”
Brown |Metahalloysite, Kaolinite, Cristobalite | Illite, Vermiculite, Quartz
Koradai
White Al-vermiculite, Kaolinite, Illite, Quartz, Cristobalite
Black Allophane, Vermiculite Kaolinite, Quartz
Kuroishibaru = A S
Brown Allophane, Kaolinite, Illite atz‘:;ltl;:uhte, Chlorite, Gibbsite,
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WA, BFRELomo Silanol # (SiOH) o H, Humus ©» COOH 3% 2 Wi
Phenol ® OH #% 0 H ITEET 2 OT, BBEMTHRIERIEOMEELZT 5 LBNTnwE. %
7o, HHO X, ZhbORINHEBEA & v ORRN ZRITTZ T &b, ENENOSHERE
*#4% |, P-charge |THI243 5 % @ % I-charge (Inside negative charge) & L Tw5b. F7c,
CoremaN® % pH 6 LI F O 1CIREHRARRE & fiikaliik L ofi% P-charge L LTn5.
COLEMAN #:, #F Mkt & 8 ScuorieD #: (pH4 o IN 7 v e v =29 223 bnTHb
iz C.E.C # P-charge &4 2) @3>0 Jjj#T P-charge #jll5¢ L, P-charge & C.E.C. &
DHHLRD, FARTFE L. £4B1ESITERELHEO 3 >0HkICL 5 P-charge Off
I, COLEMAN :ITE230ONKEL, FHEITILIDOIWNEIhotcds, 300 HEEEDI
SERLY %A %55 L7z, Allophane X 0t Humus %3 &3 2 B i o P-charge [14:{ #
%Y, CoLEMAN #:ir & (855 HIH:IT & - THlsE L 7z P-charge |2, ScHOFIELD #:1T & 5 il & ik
LCIEHITNE Wl ER L1z, P-charge & C.E.C t ol®RiZ ko P-charge &[] U &9 %M
%R L.

WO 3 H O R O AL, GKE L OWLEA IR L CEEBmETED, /Y
DEBITTHEBOTHRBEE R RIET 2 & L 31T, KEAA VR EOREEROHE & LT
BZLTHBEBNTNE. ZLTHER L DLW THRERR T AW, LEOEHEZhELO
LI ORGERIKEFNE & OBEZ W% L, Allophane %32 &4 2 KUK 138 T I3 A BRESFNEEAS
WAOBTHREINE XS, 1:1 LW & ATW S LI TIE60%FE, 2:1 BURS-L3M =&
ATnBEETRO0BU LEOFEWHKBIENEE L EBXTnS. BIGRR723 D DHER
& o THIE L7 P-charge (P-charge o & #itia it it — 5+ %) & C.E.C Lok®kid 2:1
BT L LT AL B HETEI0BL E, 1:1 B, 2:1 MOWELGEATWLEER LT
260% LI LT, WItoREAKaFE &EE L Tws. —F, Allophane 348 Humus %3
LT A BEAF AT, ScHOFIELD 3T X % P-charge & C.E.C : o3 KIKIHEDR
SEAKEAFNE &+ 5 25, COLEMAN it X S HIEIC X B R IB/N I WiliZR L, EM L%
Mofz. TRLDZ EHb, Y+t P-charge & C.E.C & o iz —SfE O =5 T
WMAAIKEFE & OBRH L EHEE SN, LT, KRR R &5 I T REE R
b5t mx 5.

Table 4. P-charge with Various Methods and the Ratio of P-charge to Cation Exchange Capacity

C.E.C P-charge (meq/100g) P-charge/C.E.C (%)
Soil Color Ca-acetate
(meq/100g) | CoLEMAN | YOSHIDA ‘SCHOFIELD COLEMAN ‘ YosHIDA \SCHOFIELD

Red 40. 48 36.17 33.15 34. 64 89. 35 81.89 85. 57
Nazima

White 40. 46 36. 59 33.44 34.35 90. 43 82.65 84.90

Brown 23.27 17.20 15.08 16. 65 73.91 64. 80 71,15
Koradai

White 29. 52 20. 88 1898 21.42 70.73 64. 30 72.56

Black 54.22 5.46 3.16 22.06 10. 07 5.83 40. 69
Kuroishibaru

Brown 28. 60 2.28 5.98 12. 63 7.97 20.91 44.16
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4. BHEBICKZHPNEE BBRESEE S P-charge (X3 2 EET TR DMK

ARRHENIUS #:4 & 18 IN KCI-NaOH #: (RAi:0Z#k) 1T L 5 &5, pH6.0,6.5
B 5o RE 4R, Z oAl s GisigiE & P-charge (T4 2R ol & O
MIZEDL S ZBBRED 2 EHEE5EITR L. Thhbbdd L) IT ARREENIUS 3T X 51%
g ds b o it IN KCI-NaOH 1T & 3@l g2 b oAt X b A EF NI iz
A L7. T® ARRHENIUS T 2 HFIRBEEIEICD D WL NS EREREE L X USFHL,
ScHOFIELD #:{T & % P-charge (232G Rrfafifit s &L BE ot Rm L. &B1HE
PLUERALE W, 1IN KCI-NaOH #:z & % Hifiiik & B amgfis & P-charge (233 51
AR & DR, L7l %R Lz, TR OMld 72, SelTali~ 7o Ve O A4 F 1T 2 7% A4 K
FREIEPULTnD. P LD & LIEMHIRIC X > TR ZHET 2 BRI, &R
xR e+ 51Tk IN KCI-NaOH ks &5 2 b 545, ARRHENIUS #: [ AR &
Bbhd., ki, MY RN E T2 LT, BREREOHER P-charge [Tx}
FTHEERBAMRZME LTI 0 EELLNS. T, IN KCI-NaOH ko #5185 i< &
B HFAHRIE SR U & 9 1T P-charge icxh+ 2RI 2 WEL T2 DLEL 5.

Table 5. Neutralizing Capacity*, Total Exchange Acidity and Amount of
P-charge-Base Unsaturation®*

Neutralizing Capacity (meq/100g) Amount of P-charge-
Total Exch, Base Unsaturation
Soil Color ARRHENIUS 1IN KCI-NaOH Acidity (meq/100g)
pH 6.0 pH 6.5 pH 6.0 pH 6.5 (meq/100g) YOSHIDA | SCHOFIELD
Red 3.07 16.76 35.14 35.60 31.75 28.73 30.22
Nazima
White 2.73 9.00 28. 67 32.43 30. 56 27.41 28.33
Brown 2.74 7.42 15.21 16,79 14.71 12.59 14.16
Koradai
White 5.68 %16 17.49 19. 43 15. 83 12. 39 16. 37

* the amount of NaOH to rise the soil pH 6.0 or 6.5
#%  the difference between P-charge and total exchangeable base
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B+ %bb, pH7 k13 % (P+A) charge 0HEARBARLWEL TS L L.
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BT OBRBIE () BIABE (1) KEXTREWELZRL, BEAERBICEWTL EHR
BREE (y1) DSHIKEREE (1) LV JMEAICKEWEZRLTVS. L L, 2BEOBSIESE
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A-charge BZNOTH DL EEL BN,
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Table 6. Total Hydrolytic Acidity and Amount of G.E.C-Base Unsaturation™®

. i s Amount of C.E.C-Base
Soil Color Total I(-Ilzdr(/)lly(f)tac )Ac1d1ty Unsaturation
e (meq/100g)
Red 35..57 36.06
Nazima
White 34.44 34.43
Brown 21.56 20.78
Koradai
White 25. 66 24,47

* the difference between cation exchange capacity and total exchangeable base

6. ERRIHOSERE, HBESCEERHENER

BEARTEOAMRE, WiiEb X0 P-charge & C.E.C T4 2 A RIRITO W THEE
73R L. Allophane 3 J 08 Humus 4¢3 % RINIET $ 2 A5 L B O IR ATRIE R 2 4
EdFEEIT/NE C, IN KCE-NaOH 34T & 2 #4041 T o it ds & O Wik, ScHOFFLD ik
€ & 3 P-charge \Txt 3 WM R BRI & R 7% > 7cfifi 2R Lie. %7, BAkitien, IN KO-
NaOH #:1 X 2 &g © o pH 6.5 12313 5 ffnfitid ScuorFerp k1T & % P-charge {Txid
DIEFEARRFIR LD LTV T, T OISR TR~ 7z L R 358 o 5 A7 REAFI L & E L LT
5. Lo TEEKUKESEOSR RO opfiijilEicd, 1N KC-NaOH k1T & 2 %16
T oW I & ScHOFIELD #:12 X % P-charge 1233 2 MR AR E O JISE & 23552 &5 %
bhg, BEAEALETR, mksegiEofis CEC T3 28 ffm &0, s
WXL+ HIPEERL > TEU L ZRE 20 o7z, AR TEREREIIEF TN
Bz L, FMIEIKL 2 P-charge [T 3 2 HHER AR BIEF NI W &, KA &
C.E.C T4 2HIEAMAE EAUEM L ENWE &% EITonwld, Allophane % X 8 Humus
PEETLRKINKLETH L2 EWFERBS L EE2BbNE. ZTNLOEITOWTIRHERE T
Th5b.

Table 7. Total Acidity, Neutralizing Capacity and Amount of Base Unsaturation

Total Exch. Neutralizing Capacity| Amount of P-charge- Total

1N KCI-NaOH Base Unsaturation Amount of

Hydrolytic| C.E.C-Base

Soil Color Acidity (meq/100g) (meq/100g) Acidity |Unsaturation
(g /100) pH 6.0 pH 6.5 | YOSHIDA | SCHOFIELD Leq /100g) | {mieq/100g)
Black 2.20 15.55 19. 90 0.02 18.92 38.57 51.08
Kuroishibaru
White 0.41 6. 60 8.81 3. 86 10. 41 16. 48 24. 68
i £

1. P-charge % CorLEMAN £, FHHE L8 SCHOFIELD PEIZ & o THlE L7oks 5, 5 &
PR SE T R R & 2 2 B s LU RE LM TRED LicE R L, 2L LT
Allophane % & (8 Humus % WILRHA &3 2 A tETcRZNE N OFEIC X % P-charge I3
R ol lERLT.

2. HESPERESMEE LT 21k, IN KCI-NaOH 312 & 2 thfiEd B, P-
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charge T3 MR 3 X ORI O Rl A KRR LEM L Twie. Lk-T, IN
KCI-NaOH 7:1T & 2 W O fllE 3 X B IReRE o, P-charge iTxt4 2 R S
BOWE>TEWT 23O E#E 2 7. ArrREENIUS BT X 2 pFREIERITNE L, %7, Bifs
i) 3 X 08 P-charge (Txt4 2 IR fafiit & & > e fti 2R L.

3. EEEPER RS E R T s AT oMkAREONE R, CE.C itk iR
OWPEZTEHRST 5B O LHEE S NI

4. Allophane 3 &8 Humus %3 L3252 KK THE, EReLgEs Lo IN KCl-
NaOH T & 2 gl s < o Wit id P-charge (Txf3 2 AR LEP Lo, L
oL, IN KCI-NaOH #:10T X 2 46 fhii© o it & ScHOFIELD #:|T & % P-charge (T3
DI SEARFR: & A KRR & R LT, k&g C.E.C iTx3 2 HIE A
RE—HLEDoT.
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