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Table 1. The statistic result of C.E.C. of paddy soils that have been
analysed since 1948 in Taiwan.
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& T Ll b WX T K T & T
+ ‘9} £ A Central part | Southern part Northern part ' Eastern part | - Total
ool ) iy
x| o N s CEG B *‘CEaiwfﬁhP%%)%ﬁﬁ R
7:Hr27 ateria "Sa n. Average S.a.n. ‘ Average ! S a.n.| Average ;S.a.n.| Average | T.%g.n average
/ﬁELu” } ’ ! | ‘
2 |Sandstone, 23 6.2 15 8.9 ‘ 19 81 | — — | 57 15
_»_/J” & shaly :
‘ \
s ! _ _ ,
fEE Slaty 6 20.2 22 7.8 1 20.2 . 29 10.8
2 H
= |
< . ‘ !
L FoE H _ | - | _
+ | Schisty ‘ 5 7 9.3 7 9.5
e i “
Gl EL 003 | a7 | 2 | m 87 | 7 95 93 8.7
Total . 4 ‘ .
B L i | 1 |
. ‘ :
T 8 5 | ] | |
#FR.B.L. or 5 7.9 — — ' 13 | 107+ — — 18 9.9
Y.B.L. | ‘ ‘ | : |
! 2 i 1 ; | |
ey i 34 8.9 37 82 | 33 95 | 7 9.8 111 8.9
Sum total | 1 ; | ’
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Table 2. The Cation Exchange Capacity of the Soils of Paddy
Field in Taiwan (m.e.[100g.)
NG e E N I pe + “ % + s e
L Horizons Surface soils | Sub-surface soils Sub- smlsmi . Total
gq\ g # §4§»4 B ﬁ&ﬁ‘” wwﬁf%wﬂ 2 %X%T**fﬁ
oi arent ample ample ample Sample
groups “\ materials . Jnumber| Average | number ,f,\,vemg’e ‘nl‘mbﬂ' Average numger Average
BELHES o i } 5 T -
Sandstone 15 7.6 12 12 10 7.6 37 | 7.4
& shale ] ’ ‘
R | |
R gk 22 8.1 18 7.0 12 6.2 52 7.3
AllL}vial B T I
soils " Sehist 6 10.2 | 6 10.3 10 7.5 22 9.0
] i i
ol A
Andesite | 9 248 5 248 7 211 21 . 235
S — — e ’ = —— —— - —————
gﬁh% | | |
eddis i |
S 6 9.4 6 | 102 13 11.4 25 10.4
P TR \
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Yellowish | deposite | | |
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2 EI 1 o T
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Table 3. The Cation Exchange Capacity of the Separate Horizon of the
Paddy Soil Profiles in Taiwan.

E3 OB & ® K & B | CEC. ®m__| o m M| K| &R FOK
Range of C.E.C. b
Number Name m.e./100g. - Number
Soil groups of Horizons of Horizons Min. Max. of Profiles ‘Ave. m.e./100g.
R : o 1208 ‘ e
| *E + | N
1 ‘ Surface 4.89 3714 11 16.75
i i
Surface 4.90 9.02 6.99
2 % © 11
BR < -+
Sub-surface 4.16 8.81 6.17
% +
< Surface 3.74 31.56 1 9.87
o o % b : 3
e * 3 Sub-orface | 281 3333 21 ‘ 0.85
; ; I, 4
Alluvial Soils Sub-soils ; 1.47 21.61 | i 8.63
% + |
Surface | 4.40 27.17 12.99
s - Jar E i
‘1 2nd Tayer = ‘ 5.07 24.64 : 12.06
4 s [ | 9
= I
3rd layer 6.27 24.46 11.89
| §
Lo U Jer
| 4th layer 5.20 25.79 11.39
* -+ o o
Surface .47 12.57 | 9.82
LA = figt . .
| 2nd layer 9.32 11.36 : 9.96
4 | . 9 \
‘ 3rd Tayer 8.47 12.45 | 10.58
Bk MEOEC | = I I :
N ) ‘ 4th layer 9.11 13.83 | 11.31
R - f D [ o SR :
Reddish | Surface | 9.89 21.01 13.80
Brown latosols s . i i
or yellowish Do d laver 10.20 20.57 14.06
Brown latosols ;
B = g
5 | 3rd layer 10.31 12.32 3 11.31
) P It
4th layer 10.48 12.04 | 11.17
gﬁ il l‘il}% i
Sth Tayer | 027 L0 12.89
S AR L AR IR 4 CEC. &2 Il » L% LI » 5%+
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[~}

it —W S EgEwEs



(=) RHAKFEH I — il 1 SV P PR B 122 i 2 BRER

1. H5H

= i BRL PR B 20 i B

CEC. E&S

E(C

» (15)8 7

E.C) &%

EilL@*EE1I ’ |31
B o ﬁ%@ﬂlijﬁiﬁl&ﬂ@ CE.C. i

F0U RIS LI B B

g]]u ’ h’j

TACHRRE R

B BRE  BbRIREE Y MG s SRRI R
C.EC. B » HihRigR#% » & CEC.

FHTRE RAET 2 nFk i o

Table 4. The Soil Texture and C.E.C. Content of the Soils of Paddy
Field in Taiwan (m.e./100g.)
. #f B B AL F 1 7] it
7" H % # | Alluvial soils L Latosols Total )
N f oxt *ﬁ'sil%?l‘? b5 ?%'?SZKI%'( s ¥ %81\1%( ¥
m
ome of extre | Bample | verage | Semple | Average | P | Average
Hi + 24 103 33 11.0 57 145
Clay

I o 1 .
Mo, el * 31 11.0 2 115 33 11.0
13 " gl +

Shity clay 10 8.7 15 113 25 10.3
G ST I - B i

Silty c]gy loam 14 8.3 - 5 - 14 8.3

woH N o
. Sandy clLaIly loam S 6.8 - S 6.8
B + 19 6.3 1 91 2 6.5
1% = L + _

Sl]tv loam 14 6.0 - 14 6.0
> 7 5 + __

Sandy loam 12 5.9 - 12 5.9
H 1 5.5 — — 1 5.5
2 s
i Total M 130 10.2 51 111 181 104
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Table 5. The Organic Matter and C.E.C. Content of the Soils of
Paddy Field in Taiwan (m.e./100g.)

N ERES 5 ) =2
\ Horizons 1 2 ! 3 4 ° Total
- [ [T [9) [} | O | o o
Soil N\ Orgamc . .. - S o & g |IE o
groups \  matter?% \\7 %KS g i7:J<C %(f:’ld éi ié}:‘« ﬁf{ﬂq g 155 %QS g ié)% %{‘S é ﬁj% ﬁ(g,g ﬁjé
<1 — — 18 1 67! 2 | 20 s ’ 75| — | —| 43 69
i : |
Alluvial 1—3 35 8.5 19 : 10.3 7 13.0 4 1162 — —_ 63 10.0
soils !
>3 17 16.5 4 16.2 3 192 | — o= = — | 24 16.8
]
RLOEE 3 <1 — — | — — 5 11.3 5 11.9 1 10.3 11 11.5
Reddish
brown
latosls 1—3 6 9.4 6 10.2 1 11.3 1 114 | — — | 14 10.1
<1 — — 3 10.2 6 10.1 6 10.8 1‘ 2 142 | 17 10.8
%
Yellowichl 1—3 3 9.2 3 132 — — — — — — 6 \ 11.2
brown
laotosools ~3 3 153 ‘ . — | — — — —_— - — 3 15.3
! |

DGR EBT » [ 1

H R E R EE LA F
#£rhn42%% 45 » PH 6.6 2 AL > B.S. [154—67% > PH 6.1 » B.S. H5.1—8. 15 & & o
BB B T IR

=1
&> H12%%
HEBRME LT R REREZ L
1:C HlaEMRLZRIE &
1E65%/ch » hiE%Z B.S. BiERE > ATI%LEB%HE -

1:D WaRsMELZRIE

E82% 5 Frp BRI E > fn PHO.SER P2 LBEAE

EEREE KR LR 4R RESRERE - 1L CEC. &

s S22 BIRAR, » 3k
MRS > HERD AR FIIMEME LR EHRE 1 — 3 %ERE 1 %L TESIE » LaHEE
JURHA » (BASE N T o ’
(3) Ll PH {HEB TR 2 B

ABEE Y, PH (MBS RAEZ MG SRR @RE 1 : A 1 B B CHD »

L B ATFOREIRE I R 1 > PH [4.5%6.1 5 %$¢#,Eﬁw
3T% » %8 K20%HB0% I o

» #gRKIE 1C fi D> Ll%zrﬁ%r‘][%‘é]% °
Z it HEFLAMES L 82% ; 2#4ME% » BS. &

HB.S. #EER » A56%=E

AR R LRSS B FIE R E  RIVEER A EEE RN
(ffif B.S.) D BHCRMEBIZ » #ELUES » i PH 5.2 2 =144 > 1 B.S. #

DREEE f AN BE 7T LU — iR R 2 B L PH {f 6.5 5 B.S.

65% BB » rAEAE M - BOTHE o 9% PH %2%25.35 BS. 4% > 4% PH &g 7.6 B.S

84%7F§"? °
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Fig. 1. A&B Soil reaction & base saturation of different paddy field soils
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[fl. C Ul D R -AE 5 g
Fig. 1. C & D Soil reaction & base saturation of different paddy feild soils
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Table 6. The C.E.C. Content of Soils Collected in Different Per1od (m.e.[100g.)

o N _1%? M 3% . Allwvial Soils | WL Fr B | % Fr B
~ 0i N v o | 2z ish | Y ish
N TG | BRZEE [ g | w [ w g | fpddish | Nellowis
’ 2 & Shale ate Ch’St Andesite Latosols Latosols
\ oMl o | To R o o [ o | [ T
R N R T Fﬁagf EE R TR TS
B Horirons  LREEl, 5 REE G IEEE £ kEE L AEE S EEE S
Period . NEGE B2 BAE AL MG 2 HZ BAE M B R ML #52 i%,
= - \ ‘ | } } ‘
B Sutface soils ¢ | 7.4‘ 15 | 79 | — -‘ 11198 3| 92/ 3 | 139
i I ; J ! ‘
e Sub-surface| 7 | 72 12 | 70 @ — =1 | 209, 3 | 106 3 | 134
% soils | ‘ | | J\ !
3¢ + J I
ﬁﬁ% &mmmj 5111:6! 15 g | 11195 3 [ 1.7, 3 | 100
of 1st crop g L ‘ N \
Total " | 21 ' 23| 33 | 76 | — —| 3 {201 9 |105]| 9 | 124
otal |
[— S — — “ —— J — ——— ——— " e l _—
Ll o2 7 83| 6|02 8|4 3 as| 3 | 108
- Surface soile i 5 [ |
Wooomox £ | | |
s Sub surface, 5 | 21 | 6 | 70| 6 102, 4 {221] 3 | 99| 3 | 101
#% i soils i : | i | (
LR A2 1 ! | | ‘ } {
hﬁﬁfft Sub-soils | 3 84, 8 |88 6 14| 4 | 195 3 | 1&9‘ 3 | 105
ves i PR, ' S S S [ S S B
of 2nd crop | 1_} J \ | ’ [ ‘ ! {
AN 14 727 18 72| 18 | 65| 16 231 9 | 101 9 | 104
| Total | / | | | : |

]

L ERANBREEZ » REFREI, > MDA RVE 2 % Mk - U 5 — R B T B

FACN=N
He =

#Frthz
» BERTZEMUHRK » &

ARRFERRENT > AIEZ % ERERESERERBHRS (1) » Rty — . =
{filE > BB R RS ©
IEFER » #8538 3,500 )1/ NEER

bl 5y

=k B
e E T 0

RITER

=

ANTN

1= .
BB

s SRR

BhERFARG 2R » CEC. s KRTF2— o
(B) AAEKEHLEZBRETERIER (CEC) MILERZBF

(C.EC) Z7FIOEIHn Wt B RS > B —IF R 130 2 W2 b I B T AR R f —
JArEt ¥ IRIMP B RIEZER » PUEH o (MATZEI S H 2 B0 » BRZILAE I L8201 »

B % » LD BIREZ P ERRE > T BE - 522

ZRTFES

Wit g

LT E R TAE o (RIRE IR 2,500 T REES
R SRR A 2,000 T E B AE AL » #8423,000
IR A E R RS » BRI RS S E B2 B 2 mEL o

B
=<K

mean
10.2
10.1

10.6

10.3

zL AEKEHLBEZ CEC. £EHEER
Table 7. The C.E.C. Content and Rice Yield of Paddy Soils in Taiwan (m.e./100g.)
et x '”N_m?_gyggggad 1 B Low Vield
B A K + 5} 5 F
- I{f)?zoniﬁ o S?mple ‘number mean l :mple number l
'"K‘
Surface soils 34 Jl 11.9 1 30
[} = | ;
Sub-surface soils 27 9.5 ‘ 26
JEE
Sub-soils 2l [ 9.9 21
0 it 82 ! 10.4 l 77

Total
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FNINEAFE £ CE.C. 5 Hold i 7 1 T A8 A8 P 130 2 AR BRI B 7R 00 ffE - 387 BERCDRE
2R BERBELEY CEC. BIMEHY 1.7m.e./100 7 » (Hpkins sl Lol B2 o
bedg > B RERD 0 KRB &2 A BT LA R S B 6R 5 HLA % R R LRI o

(%) REKEH L2 BT AcieR (CEC) S k2 Btk o
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Table 8. The Relationship between the C.E.C. of the Paddy Soils and
Their Locality (m.e.[100g.)

= W W | dt NG E EES w
T Locality Northern part Central part Southern part Eastern part
e ! o
Lo\ arut WAE| T m B F m BAK (T B | Bl T B
Soil materials Sample Sample Sample Sample
groups number| Average | number| Average | number| Average | number| Average
| WARES
| Sandstone — — 3 6.9 12 7.7 — —
| & shale
o mow
i | Slate © 10 7.4 5 | 9.1 7 8.3 | — —
R _
& | Schist - - - - - & 6 10.2
|
LRl _ _ _ _ _
Allu.vml " “Andesite 9 24.8 — |
soils | i .
b | |
| Total 19 15.7 | 8 8.3 19 79 6 ] 10.2
o N l \ \ T
g | Diluvial 12! 108 — — — — | = —
AR deposite | ] |
Latosols | /b it | g | 1ag 8 8.3 o | 19 6 102
“ Total I . y \‘ ' .

B EEEELDMES > 32 CEC. i » S+ —MEREAZFHES 13.8m.e./100g » 3{
FRZ > AR Z S 10.2m.e./100% » hEERZ » DEHEARE o £ iE SEERZFRE
MEZ HEERA » RILESENEEAE BRSNS AEERS  RiEEXRZ  WERE
BEIAL » TIE Y a RS VRGRY LB R EBER AR & RRh IR EATERS » RUGE
2o ‘

(B) BT I pR R 2 T o

(1) AP C.EC. #HREKXZHEE
WEME » CEC. WAMEMMERm IS LRARESR  WEHh LHEnE
K2 AR s CEC. Z3#RE L » BA (Vermiculite) K » 150m.e./10058 » HARF5HF
A (Montmorillonite) 100m.e./100% » kA (Illite) FKRZ » £ 30m.e./100% » FiEA
(Kaolinite) f{& » 8m.e./100% » % EIEHIES 200m.e./1003 o 43822 3% 75 A B H A5 7
» ¥ CEC. 2 —Musfher » (L1 %2 kK% 05m.e. /10052 CEC.» 1 %2 HHRE
A4 2m.e./1005% C.EC. (15) » (RIRILFIGEM M LT » ENAEA - DI LHRDZ
fEgEm CEC. 240 » E—IRITRE R BER » R R BT REEZHRENER
HERTER o AW 2 LA > M2 EER  HARKTS K TRD » RRERZ
s DR 2 350 o BRUMBE C.E.C. HR¥GKIR f HE & B EAER Z B 6% - 1B AHat R
BTFHER xoy BNEME » BRIV HEEE » TRHEFZLR (Z=axtby+c) NZ
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a, b e fitis WEZ o ISR LA RE AT TREANUER CEC. {52 Rl -
ANk 1 Z=ax+bytc

7Z (CEC. &8 X (HR&s)
Y (BRE®E) C (%80

TERAWEM S 2 o MERER » BaEiEIEZmERE s FBEEHL CEC. &
FACA B RFE R TR 2, b 22 ¢ fE%mMER -

%9, FERAIREREE CEC. AR 2 abe f

Table 9. Calculated value conduced by the recommendation formular

e [ !
+ Soil groups & 1 a b c ‘ T l * F?Zj ghE | § N stk
z . i )
‘= | ! | 1
— " J |
R it o1 | oo | 20 | om 340 } Mo 213 | m
| | ‘ E
| | |
PR E S TR L | | | a
Sandstone & shale 0.123 | —0.079 3.75 0.61 9.98 y 1.64 37
529
alluvial soils | } |5
i | |
SOUNTEIS 7 e H | ! i
=R IR L e 1 . 359
Schist alluvial soils 005 | 0054 . 746 019 . NS ] 3.05 20
| |
! |
Py o FE Y i ! | )
ZE D L oo oo | 2213 013 | NS | 399 7o | 21
|
|
ook oo 0sss 6.52 02 | Ns. | 24 51
i \

F*: Coefficience of correlation. {HEH{REL
s*¥*:  Standard error. EEHER

S.N#:  Samples number. FEAEL

BAREN EE » DPHEETE LR ERERRES A > DERIEIR ARER
CEC. M2 ; Wi mRER G EE AL LR T ITEE - MR GET » Bkl
SR WE BB L SHl bR & AT SRR A B F O BRE > AR~
ZWTE o WO S RS TR MR L o IR LR e B L L W E SR
MBS R » EE /AT ARIMT

(A HREBEME
CEC.=0114 < ¥k & B % +097 < FE &% +2.33
(B) WaBEABEMEL
C.EC.=0123x k& 8%+ (—0.079) <X HEE SR % +3.75
(2) #eE N AR ik

ERfRaREAREGREZE BUMET CEC 28R » JOhELERA 2 Mgk
WRZ ME R S IR E A > BERRGE 2008 » S BILIRES XEHE > HBRER G2
C.EC. ffi » fnF+ o
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Kb HERE LS A R )
Table 10. Some examples of C.E.C. conducted from the formular by
recommendation or by current method.

O £ [k W Wk | hmEe] B B Lo 0 ETE E
Sempl| suvgrones| 91| clay matir g, | A* | B AB [ o | coB
1 C.L. 34.74 2.32 ' 8.84 | 5.70 + 3.24 22.01 +16.31
5 ' L. 25.70 061 | 686 | 690 | —004 | 1407 | + 717
23 ;g/'\ C. 45.04 3.07 | 9.09 9.90 - 0.81 28.84 --18.94
26 | ? S.L. 19.70 1.31 6.07 49 | + 117 ¢ 1247 + 757
30 ! i% ] S.L. 11.64 0.81 5.12 4.00 + 1.12 744 + 3.44
47 4 C.L. 33.04 1.68 7.68 .67 -+ 0.01 10.88 +12.21
50 C.L. 35.04 1.33 178 5.90 + 1.85 20.18 +14.28
Sand-stone
52 | & shale L. 19.04 1.06 6.00 5.63 + 064 | 1164 + 6.28
jalluvial soils
53 | 23.04 0.77 6.52 5.14 + 1.38 13.06 + 792
59 [ C.L. 32.64 2.38 778 7.64 4+ 0.11 21.08 +13.44
| |
10 C.L. 30.74 2.38 8.24 10.09 — 185 | 20.13 +10.04
35 | L. 19.82 1.60 6.14 4.20 + 1.94 13.11 + 891
40 )}(,ij Si. C. } 42.82 2.08 9.34 9.00 4+ 0.34 28.57 +16.57
42 g?%f S.CIL. \ 37.82 1.73 8.32 6.18 + 2.14 22.37 +16.19
63 /lrl'l ClL. 39.40 181 8.58 916 | —0.58 L 2232 +13.16
66 “,ll CL. 32.70 1.94 7.94 8.36 - 0.42 20.23 +11.87
90 C.L. 33.40 2.74 8.79 6.30 + 249 | 22.18 +4-15.88
96 a]lusil:ltesoils Si.C. 41.40 2.69 9.66 9.02 ‘ + 0.62 25.08 +16.06
102 Si.C.L. 38.40 1.70 8.36 7.90 + 0.46 22.60 +14.70
108 | Si.C. 40.40 l 1.93 8.97 4.69 + 4.28 24.06 +19,37

* ARHEEARFTE B2 45 (results from calculating by recommendation formula)
* B HTHEER (Fesult from chemical analysis)

B COR A E EEER (result from calculating by current estimated methods)

AL 200 » BRI E FUA B 1 R BT % 10 R > DR #ikS R CEC
SR 4fE SRR R BRGSO s 5 3R T -
(1) —EZ» EREBERME Z S RERR ST EEETRS > EFsRE +os f A
ERYA 57 £2me. [T o
(2) HEE ARG R » SRS SARL K > 70 10mee. BL RBI5m 52 = L BEEA o
WEZ > MEERH Y CEC. SREER/) » BB 2 ERBET; hREEEE
FERZ BUBBIK » BLALER 0T 2 s B S o
AERBHIME FRESESRE » MR UMkEE (lite) BE%EEG (Kaolinite)
8% (9) > Al CEC. SHiEELRE » MATR L EEHT » BSEBE o
LETERGHERZRETER » A G RERRAT 4 TSR ER ST » BEER LR AT g
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T2 BRI AP RFUE BRI L TR AR T SRIEREAR R ST O8I B
fRALFIZAN (A B (B) HEIMER » MIRESIREE > RAFEBRRAZERLEY » mk+

Et— BRI E ARSI Rz i
Table 11. Other analysis example of C.E.C. conducted from the formular
by recommendation or by current method

OB B m ot M|+ B ok AmEw] B B g 2 BT B mppg
rsliﬁll))leer ‘Sub~groupsi tigiels Clay %‘ggﬁi?lgﬁg A i Bk ‘ A—B 1 CoHE* 1‘ C—B ‘bals)eeiiti
A 1-006—1 3 sL | s ‘ 115 | 410 | 394 ‘ +016 | 517 | + 1.23‘i (3)
A13—004—1 2: B s L. s } 218 4456 | 980 ~534 868 | — 1.12}' (5)
Alooe—1 o F CCoL.o| 1700 | 131 | 584 | 540 4014, 1120 | + 580 (5
AL3—012—Lalluvial soilsl €. L 200 f L8| 850 630 | —0.60{ 12.83 ‘ + 6.3311 4)
A 5-006—1 [ SCL. 1555 | 157 | 554 | 506 ’ +048 | 1092 | + 588| (3)
A 5--005—1 S, L. 897 | 173 | 435 | 810 | —375 665 | — 183 (3)
A 50101 ) C.L. 1531 | 167 | 550 | 557 | —007 1100 | + 543 (3)
A 5-011—1 Tﬁ C.L.| 3252 | 139 | 764 | 251 = 4513 1504 | +1253| (3)
A0—006—1 C.L., 1710 , 141 | 574 | 600 | —026 | 1137 | + 537 (8)
A28—011—1 «Lq'x S.L.| 1460 | 183 | 410 | 500 | +090 1096 | + 59! (8)
Asi—ool_1 o S. L. 1400 083 | 474 | 890 —418| 889 | — 001 (2)
A33—001—2 S L., 2170 | 063 | 592 780 & +188| 1211 | + 431 (7)
Sandstone |
A33—001—3 & shale | S. L. | 2240 | 0856 | 830 = 690 | +1.40 1232 | 4+ 542 (D)
alluvial soils ! i
A35—001—3 S, L. 1170 | 023 | 500 | 560 | —060 611 | + 051 (D)
A35—002—1 S.L.| 500 082 | 395 | W0 | -375 276 | — 494 (D
A36—002—3 C.L. 2000 | 037 | 60 \ 550 | +051| 1059 | + 500| (7)
[ |

ik ki [ ]

B3 SRR R 2 LIS SR B AR L6 > SIS U 5 kB B g » CE.CL i
fHE £1m.e./100 B FH A » SUEARIHE +1me /100 55 F AR 5m.e./100 s k-
EAUBREA » AR SR Pk 2 A S B BT T o

o A
78 > iG Ay

FEEE MY CEC. ST E » H1 2me. /1005 T » #FISHEGES 10m.e./1008
foidi o EE S 147m.e. /1005 » SRR BEE > BT 2 ARMEEEN » BEBE
LSRR ERY BTSN RY » R TR RIS » SRRkl » BB
W > K o B2 R LIRS A TERAR 2 B 6 » AT b b b B R
K o KRPRGHESTHT % bl 2 b b BT & b — I T AR,

(A) CEC.=0114xHi15&5%.97 X HHEE % +2.33 Gl aEiREA)
(B) CEC.=0I23xHil&m%+ (—0.079) < HHBE A% +3.75 (EEEEHE)

B LR CEC. &k » DL AR E 1 CEC. 2 » Mg & R -
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t-Em B

APPSR IR B IR A B R S TR R R R N — Rt R B ER

BHAE > SR MRS - IRETIEEA > ST IS TR 2 547 » B35 2 H A A CEC.
BRI ~ 65 35 SRS MECAERERAWE S o i1 PH ABERERES » HW2HAL
183 fA » ELFROA(E-IEAIE - FE 2 BayE = ¢

(=) FEmAHREEEE 2 CEC. BILES 2RI -

(=) it C.E.C. 0f i 13 3D -5 B A 2 B 6R » S T 04 3 A 48 18 P 0 I DB e 2 R o

AR R RS 2 G H T B Wk T ¢

LABRELE  RBBHELE > D BRI o 4B B TR R R
(CEC) REzo URURENEE2 CEC. i EHERY » MREYRS » s
EMELERZ WA B R s B B s s o

2.EHLERIHAR Y CEC. §BRE=c ~E2  MBEHUE RS » BE+RE K
UK B EECEFERAERER o

S.faH 2 EWE CEC. SR AFEMN  4IME 2 @5  LERMEYE CEC. 48K
B RZAIRIE o

4. EHLEARERCECEERET IR BRI - (575 T H » BlEBERSCE.C.
BERE  RZAKRIE -

S.fEHLIE PH {HIEEM M > RE1: A i By C ¥ D> REEAR » PH {f Bl
BRFIEE 2 FERR 2R 22 » AT e b fE W 0B B et » B A R 8 » PH Hilfh
TEEZ T E39e7e 5 thiE LA M 118 PH B IEE 2 FHRE BIRE o

6. faH LEEREMTRE » CEC. GlREAN o —f3E2 » —HifEi% 241 C.EC. i iifF
BB ML » M H 2 ERE R -

7.EH L CEC. DEERZHMEL - fikh 2 H L FHiiE » sEkEms CEC. 4
B o ORI EHE > AR B K » RS MEER 2 HE o

8. AHMEH g CEC. GRIBIEEZIG » RFEA o —E2 » LHmE L% CEC. &
IR HERZ o PEERY  DEESEE -

O MBAHE R BREH LR SER » IR ES 8l CEC. 2B @ [ERFT
FHZmdHEE  tE CEC 2iMEEAR A EEERF L THAEE = :

A. CEC.=01MUx¥+Em%+0.97 X FEEEE%+2.33 Gl EgmEL)
B. CEC.=0123x¥it&a%+ (—0.079) X HFHBE&E % +3.T5(EHEE ML)

10. B AT G 2 i R IR 2 M TR 0 MRIE A2 CEC. SWHERERE 2 54

R 2 I RIE L MOl A S o R+ — o

N~ B

1. ZEAKEEEELENHEBRERE 196428 4 BUM B AR BE IR A

2. ZiiE~ & (1947) 2Rz % I BB A R

3. RSN (1951) Z@ikz L R BRI S R

4. RG-S BAER (1943) ElERE e 108 EEBRRHRAITRE S+ —55
o. RIEAE (1954) Faifz 11 EEBREABR TS g
6. BURR - ReEgE (1962) BN 2+ SR A BSER BT Y A — 5k
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7. BpEES (1963) FHEEZ 1 R GRS =  2
8. MR - iR (1960) B2 LE EWE BT =
9. BIHR EEH L 2 MEAE R LT SRR A= - i
10. %okt~ IR (1969) REEKE LR 2 B0ER  AERTEETIRHISEH— 1
11, REFER -~ R oA SR 3 2 A RS

12, ZEKEE ~ B2l (1963) ZE /KRG 58 —UIVF B CT IR e B AN 26 — BAPEIRIR B J e R U7 ik B 1
¥HT—BF— =M

13. Mehlich, A (1948) Determination of Cation and anion exchange properties of
Soil Sic. 66 : 429—445

14. M.L. Jackson (1958) Soil Chemical analysis

15. Buckman, H.O. of Brady, N.C. (1969) The nature and proparties of Sails 7th edit

p. 93—104
16. Bear, F. F. (1964) Chemistry of the Soils, Chapt. 4. p.185—193.

STUDY ON THE CATION EXCHANGE PROPERTIES
OF THE PADDY SOILS IN TAIWAN

Ching-yuan Lai

SUMMARY

This study starts with the general review on some evidences being found from the
soil survey data and recent studies on cation exchange capacity of the paddy soils in
Taiwan. The data in table 1. is based on the study on 64 of soil profiles and 183 of soil
samples which were classified according to great soil groups, sub-groups and time of
sampling. The properties of cation exchange include C.E.C., exchange K, Na, Ca, Mg and
H, other physico-chemical properties such as mechanical analysis, PH value, organic matter
and total nitrogen are also taken into consideration. There are two main purposes of this
study : 1. To discuss the relationship between C.E.C. of the paddy soils of Taiwan and the
yield of rice. 2. To explain the C.E.C. in relation with other properties of the paddy soils
and to understand its fertility status. The results are shown on the tables in the ap-
pendixes. They may be summarized as follows :

1. The paddy field of Taiwan is largely belonging to alluvial soils and a small part
is belonging to reddish brown latosols or yellowish brown latosols. The C.E.C. of those
soils are shown on table 2. The C.E.C. ’s of different soils come in descending order as
following : andesite alluvial soils, yellowish brown latosols, reddish brown latosols, schist
alluvial soils, slate alluvial soils and the sandstone and shale alluvial soils.

2. The C.E.C. of the separate layers of the soil profile of the paddy field is shown
on the table 3. In general, the surface soils of the alluvial soils have higher C.E.C.
However this is not true for the reddish brown latosols and yellowish brown latosols.

3. The relation of C.E.C. to the texture of the paddy soils is shown on table 4. It

reveals a rough relation between the texture and the C.E.C, i.e. higher C.E.C. is related ot
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fine texture.

4. The C.E.C. and organic matter content of the paddy soils is shown on table 5.
There is a proportional relationship between them. In other word, the C.E.C. increases
with organic matter content.

5. The correlation between the percentage base saturation of the paddy soils and their
pH is shown on Figure 1: A& B, C & D. It shows different trends as in different soil
groups, the percentage base saturation of the reddish brown latosols and the yellowish
brown latosols have smaller variation, in the alluvial soils the variation is usually greate‘r.

6. The C.E.C. ’s for the different times of sampling are shown on table 6. Generally
speaking, the C.E.C. measured after the first corp is lower than after the 2nd crop, but
the difference is very limit.

7, The C.E.C. with the yeild of rice is statistically analyzed as table 7. It reveals that
C.E.C. tends to increase yeild of paddy soils but the difference is not apparent, so it hardly
explains their correlation between them.

8. The C.E.C. ’s for the different localities are shown on table 8. In general,it shows
that the soils of the northern part have high content of C.E.C. the eastern part the
second, the central part the third, and the southern part the lowest one.

9. Two experimental formulars are recommended based on the analysis resuits of
this study they are :

(A) CEE.C.=0.114xClay% +0.97 X organic matter% --2.33 (for slate alluvial soils)
(B) CE.C.=0.123xClay% + (—0.079) xorganic matter% +3.75
(for sandstone and shale alluvial soils)

10. The recommendation method is better than the current method by comparison

of the two system whatever use of the results of this study or the published data. The

result is shown on table 10 and 11.
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