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BHEALHME (BRBIHEDS, 1955; TR XIBiZE, 1957) KB, LA THEY
Z I, AIHE KGRI A K20, 3 B Wk B0 o] L B ae 28 e o 4 BN F R R ik 4B 22 [l S
5 (RIS, 1964), HEKBSUSBESENESR, SHESHESETZERES
IR XA R AR BRI TKIE S WSRNFEE RN, REERE . -

D4AE, LHERRPNSE—BIrULEMIESELE (Mortensen, 1963), WA —
bbb AR, X MRS BT 18 i (Mortensen, 1963; Betremieux, 1951; Lutwick,
1954; Wallace, 1956; Kaypuues, 1958), A Ry IEH fif (KaypuueB, 1958; Deb, 1949),
BREXE TR, HRAER =MESTEX AT, XTESNEELSAE, &8 F %
TRIREFE A KL

ATYERMNH E—TeERFITI S (REHE, 1978), ERBHX KR LFK
BATSRNEMES, HtmAR LS ELNERE R,

—. SRR LERNEE

AT THOKRBEERKRGTEMESH/KBSESRHE, RITEERELE T H
RIIX , 78 PR BB 2 V5 SO DR R TR PR A SR = N T USE . (B3R 1 DR ]
W, BT REIPE, KB L KBS ESENEL—BAKR, HPR TR, R
HTEARE, ANRM¥E L, TREERTANRNE— PN BRDEIHONELER
I, ZRUKBEHKESTERRNEFRBERK, AHKE L4ppm, KL 260—
360ppm, WEHE STERMA R, BITEFNEN LES APA, Hp—BKRELH
IKESWLRE VN 23ppm, LMY A 46ppm, FKEBHT —BRIEKAE, FHH
108ppm, RELH 4 358ppm, FE[R —AH, KALWHEBE T ERAFORRmMSRE, FAw
FE—RukEL R, A R BERNERYKE L GERHE) &SRB RMRY AL BRK
BH(SEB)AL  ELEHP, FIRANERERERKEAA L. BTHNEN LENE
PR & B —REBER, TURARREIRE SKERERENHAEXR, 22 pH i
W LA, HREEEBTHEMAAKMEE pH M 2.9 FE 6.4, WERZBIKIRK.
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F1 KB PEREAEKESTHHER
: : A Wk ppin (R | LK | HTEHER
Jant: P43 REH A KBEKHR | pH ) E* ("E"M 2
(B ESBas BR ) [BFSEEE
¥ R H ERWMEGEAM EEitk—a |5.83.3018.7 | 6.9]25.6|27.6 73| 27
¥ B H FRIREGEREAM e Kk B B [5.12.64 43| 0 4,3 130 100 0
L ¥ H BRIFERRA £ KR [59 12.6 | 3.9]16.5|19.5 76 | 24
5 B m BRIREHELM E ¥ B IF |62 18.1| 1.7 ]19.8[13.5 91 9
B oK B [ERMEREAHERZ £ € B F |55 20.5| 2.7(23.21{20.5 88 | 12
BRERER [BERESLBIMEREZ £ K — & |57 15.2 | 6.8 22,0 (57 69| 31
BELEH |ERESEXAMEFE HBELEK—%K | 6.43.8415.6 | 7.423.0]| 48.6 68| 32
BEEEH ERHEEAAHETR BELEk—&K |5.05.37)29.3 | 4.6 33.9]75.8 86 | 14
RELEE |SREEGEANERE nBmBEER | 6.34.70 14.6 | 2.0]16.6 | 27.6 88 | 12
£ X H BRAELGEALHRNEGZHEMARE| 6.714.66) 44.7 | 4.6 | 49.3 | 42.6 91 9
% Kk B |GRFEGREAHTFTHZ(EMmske ki 6.33.04 97.5 | 13.5 |111.0 105 88 | 12
% K B (ERAEAZRATTRZEBEREKREKREF] 6.45.28) — — | 55.5]69 —| -
hMESKE |[ERBERXAAHZ TR BEEk—8 | 6.54.95 26.7 | 18.1 | 44.8 | 44 60 | 40
hEESEKE BRHERAAHETZ BEEFRHBAE | 6.2)19.7)105 81.7 187 [126 56 | 44
BESKEH [HERESEXAHEEZ HEf&EERR | 4.9 48.5| 9.7 | 58.2 259 83| 17
R B B [BRETIHDATREBH EHEKERE ) 2.9 627 32 659 [358 95
EEBEMRY) ERELHOAEREN EREKREF | 6.4 69.4 | 5.1]74.5]|74.9 92
* REAHERE.
%2 KigEEehEHHENHIE"
‘ ¥ % (ppm) & Wk a (%)
+ REHA & B
RE (ETSBRAE &7 | & [BFA%RAE &7 | &
hIEFSEKE | ERIKS 184 [103 80.9 | 72.7 | 9.7| 56 44 39 | 5.3
TESEAR | EREE FkiEt 40,3 [26.5|13.8| 5.5| 6.0| 66 34 14 15
BELREE | ERES 20.7 | 15.0 | 5.7 | 2.3| 2.2 73 28 11 11
i kEL: | TERR 98.7 | 82.9|15.8 | 8.3{ 5.4 83 16 8.4 5.9
WERAREL | RN [0 5%E %R 93.4|78.0 | 15.4 [ 15.3 | 0.4 | 84 17 16 0.5
B B + | IfEER 10.2| 8.4 1.8] 1.1] 0.2} 82 18 11 2.0

* FAAE A BREF ERFRMARTEAERELK,

PLE(GER 1, 2)0 BABEUH—BREKESTHREN 10—30%, HEERVAFEEN L
B, G K, FTLUEE 40%. REAHHREKERES EEUETREFE,
BETENEREN %o EROSEED, WHHRMERED, HKEFE 10ppm [
Tr—BABE W REN 10% (5 2)o WERMNNEZSSLHRET SHELGIEH 8
BAB, —REKESEEREN 10—15%, EYEARVEEE RN, L &H&E

40%o

ERFETBAENRSZMROMEIERN, FELINZEZRIORNER 7 # 19,
Kayprues E(1958) KMEKZ PP E MY EHNRRHELESE, Bloomfield (1953) i
B B IR SR BRI & S X G R — EHRBURE ). KA TXRMIFA
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. EREUNAESRNEEE, #— SR E AR VRX I ABESTNBLEEHH
ARV REEFANEES LGB ETFRERN FEER? LLENELERKYN, KB
RIKB A A S W RE T LU TR — uthe & MR MBR IR, & 3 PREMAER
B IBWERES 00, FERZET, £ RR BRELBIAAEIR, AEREREITIEN
RERE PREAER KD IMAR UK E 43 /N EREE. WRIEERIA=ZMH
BB TR R —nthe B A RS A R, WA B ENERNEREHE AR A
R 3 IFHREL BRABIIR AN R EBRKLSN, MG BT EERNERBEL AR
ZHEELAN, ZFZHFH R 1.03,

%3 THEASEEENBHE&RILER"

¥ % (ppm)
T % R 4 mE* Pk B (%)
¥ ® B g 4 &
MM AStEMS%EF,3 A 116 110 105
THBEABELIM %Y FK, 4 K 16.2 17.3 94
AR ABLEMS%S F 3, 6 % 23.3 23.0 101
LB+im5% K=, 11 X 32.5 33.5 97
EHBAREL, 11X 93.4 87.5 107
anl1% KX 70.1 57.0 123
Tkt 3% ET, 7R 130 130 100
IMBPEXBLIMIREER, 7R 126 125 101
BPtins%e £n%k,3 8 13.8 14.0 99
S5¥tmi%eEF,3 A 14.1 14.4 98
¥ ¥ 103 -

* EeEARTEMBED HO0: ZTHEMSHRKE,
**ORBOARE RN,

HTKELEENERE, ETRER 1 9PEREKBSERR SKBAERNR
Fo ERFEMINY, UIF4) 100ppm B—NHaR A, YKBE ST REE T X BER,
ARBIERTREZHE, X TXANFE, EFERTES Tk,

—. BRIESESMEAEL

A THREFIRS BIBRP E ST KNI AL, REHARE L, 25WAR
RIRISRAE T8, B KB ZE R ER U E 8k, R sk 4 Frmo HILAE W, e R, 7t
BBAABTARSERENM, BOAKGEETEH. RESTLRNL—EEE/E
XEBERL o EFBNKIFRA, BEBRLEK G KESTLRR 30—90%, WHkEER
FHBHSHT ALK XELER5IENA (TREF, 1959) HEFS, Bk
M REH T = ENEIEREYRSENMEERNER. £&, ATWEHkNEY
BOEREMA EE YL FEEYREOTE R EE, Ui o BWSARS AT SEH
BEMELEG. ERENBEEENONH(4—7 X), ZEANKERS,
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¥4 EMPRBEERODEE®L

¥ & (ppm) gedhbpg
+ : | s | BEHFERE

= F & ® & & = & (%)

2 3.2 4.2 7.4 57

~ 4 0.1 11.3 11.4 99

3% K=K 7 9.0 3.4 12.4 27

9 43.2 9.0 52.2 21

2 0.4 14 14.4 97

4 94 32 126 25

S0 BT 7 342 62 404 15
LM L 9 628 43 671 6.4
1 932 13 945 1.4

2 2.6 22.1 24.7 90

4 27.8 17.9 45.7 39

59. % h 3 7 210 37 247 15
9 510 26 536 4.9
1 738 8 746 1.1

2 8.9 10.3 19.2 54

~ 7 9.8 3.4 13.2 26

5% R=X | 9 10.0 6.9 . 16.9 a1
1 25.5 1.1 26.6 4.1

2 19.0 7.7 26.7 29

4 76.5 9.2 85.7 1

59 BT 7 138 12 150
& ¥ + 9 190 8 198

1 187 . 3 190 1.6

2 10.3 50.6 60.9 83

4 56.0 11.0 67.0 16

506 B R 7 92.8 11.2 104 1
9 151 4.0 155 2.6
11 178 5.0 183 2.7

=, BEBELRMRER

SEETFS5IEPEINRFIERNBSWORER R (lgk), T 2—9 2
(Schnitzer, 1969; Courpron, 1967), BRE TH TRIFHMBAIF A, WE 7k FllE &
o Schnitzer (1969) R BT3P 45k, WS Wik 5% BEAIGUEF AE pH3.5 K4
5.06, 7E pH 5.0 B 24 5.77, {Ll#R Irving-Williams PR ERALERTHNE IR, RITAR
Bl E e T KRR S WA SRV ERE B, AT 2.4—4.0 20,
HZA 1.5 P RE R MK 5 Boktkd, AIUEHRNES. (—) ¥ RS- PrIk
BEYNREEUTBEMRREENT =04/ (Z) ERIES BT, %M
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®5 AEFIELENIMERAPECSTROBERTHRBE LK

EMEHREF I (logk)
+ ® 5% R K
¥ b ¥ ® = x 2] +
3 2.5 2.8 3.0
5 2.6 2.8 3.2
7 3.0 2.8 3.2
11 2.8 2.6 3.8
LMEAREL 13 2.8 3.0 3.7
17 2.8 2.8 3.4
20 2.7 2.7 2.9
¥ # 2.7 2.8 3.3
3 2.5 3.3
5 3.2 3.6
7 3.2 4.0
WAL 10 2.7 3.5
13 2.7 3.5
19 2.6 —
25 2.4 3.1
ol # 2.8 3.5

* IR PR B TR, Fetr JRIEXN 0.005M,

REHERR. XU, ERIEEES BN, MEEAFINKERS, MLSEENE SR
j]’dl?f?ﬁo '

W, BWMEATENEE

EART T, RITAERIEE S LENEE, i — TR EE FSRR A2
MR — B E ERE,
(=) BEFNHHE EL-ERUSHBETMARRRMNREEFK, %423
N EE ARG AWERONE. HR(GEOEY, MELSTRROHM, ZAEWE
EWE, HRMETFSUEERD, YRRTEREND FRBFREN, T 90% 1
W HR AT

®6 BENMHBNIT G EHE®*

& & A B & AT gE** ¥oo% % R
() (B3 - % & & 2 &
0.5 50 40 10 50
1 50 23 28 51
2 50 13 39 52
3 50 6 44 50
4 50 5 45 50

*EANN 5% P EAEE, BR KRN 25 ®i,
o cho‘ ﬁi&c
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(=) BEpH ANERECAREFRNEETFORT7E oH BN . EXTHUSER
BTG EEGYNEAE. DATHNIEGRENS, 19608 LIEH, 7€ pH3 i, 5 TIHE

RIS L RSB R BpH 45
AL BT KBHR SR HKNTER
AR, BJLATI, K pH X5 AW
SEREEAEW. ATRIEX— A
REZFEFWRAO=Fh 139 18 R#,
RBEHBEARH pH EHIE WML
WikE, K NEESH TR, %
ARLHERD, BTSLRENE, W
MESHKBHINBES pH R HIR
IERMARMELERX (B Do XU,
BEASFSUHETHNEHETZHEBR
B, ST 4% & 4 B o

(B) aEFNHFEE ZEABLHE
FENEERETH. G Mg IRER S,
BEHEASYRER N, RRUS%E
SRR Cul Zn MIBSREENER,H

2.0

or -t . T
5 \\-\\\\5\
B L Bah i
o LA .
& RHER KRS+ RFS
0 4 5 6 7
pH

A1 rH WETENESTLSRENEKIE
(28 5% REH,BEHRZX)

HYEBRDVERFHTAEFENEE THATRSEKAFTRAKKIASL Y
bRIKIEB 2B IMA—EB ML KE THEL SN REER L BINE LR
B, MARFRE MnSO, B, INEMKERKE pH £ 6,824, B3I X, I E—/IN

217 EETFHEBEEAERTHNHES
m A & ¥ #® ®) KRBT/
T b | 13 5k
(&) - % & & & ()
0 50.6 7.9 58.5
: 10 56.1 2.4 58.5 0.6
ik Jo Sk 20 58.1 0.4 58.5 0.4
40 58.7 0 58.7
0 26.8 4.7 31.5
_ 50 27.4 1.7 29.1 0.06
REBARL 100 29.1 0 29.1
150 28.6 0 28.6
1 3.0 26.8 29.8 3.0
10 8.0 21.8 29.8 0.8
3 R R 15 11.0 18.3 29.3 0.7
20 12.5 16.8 29.3 0.6
25 13.8 14.7 28.5 0.5

* M 5% R, R LMIER 2 B, EAE 25 &H.
** 5% B b EEIRE 2 I, MAEE 30 R, EEFH 25 #H,
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Xk EXERED, AVURGEE) R BB R E D R KERERAOEERK
BB B B R, DR BN (M S E K BB A K B9 A R, BRI A LRI
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N — BB G R, T RIRIRA, % &k SR IE AT R E ) 30—90%,
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STUDIES ON OXIDATION-REDUCTION PROCESSES
IN PADDY SOILS
IX. THE FORMS OF WATER-SOLUBLE FERROUS IRON

Pao Hsuen-ming, Liu Chih-kuamg and Yii Tien-jen

(Nanking Institute of Soil Science, Academia Sinica)

Summary

It was found that under waterlogged condition the concentration of water-soluble
ferrous iron in paddy soils, depending on soil conditions, varied within the range of
14—360 ppm, among which about 10—30 per cent was in the complexed form mssocia-
ted with organic matter. All of the complexed ferrous iron can be chelated by a-a’
dipyridyl within 48 hours, implying that there would be no tightly-bound iron eomp-
lex in the water extract. The complexed iron with positive or negative charge ac-
counts for 10—15 per cent or less than 10 per cent of the total ferrous iron respec-
tively.

The amount of ferrous iron complexed by water-soluble organic matter undergoes
considerable changes in the course of the decomposition of soil organic matter. After
waterlogging, the amount of total ferrous iron increases steadily and then reaches to
an approximate constant, whereas that of the complexed iron changes through a maxi-
mum but, at the latter stage, decreases again to a small fraction of the total iron.
The apparent sta’%ility constants of the complex, ranging from 2.4 to 4.0, also show
a maximum at the middle stage of decomposition. Thus it appears that the amounts
of complexing ligands as well as their affinity with ferrous iron are highest at the
stage of intensive decomposition of soil organic matter.

The equilibrium between the metallic ferrous ions and their complexed forms is
strongly affected by the pH of the solution. It was found that there was a linear
correlation between the pH and the logarithm of the amount of metallic ions or
complexed iron. The former decreases with the increase of pH, while the latter in-
creases with the increase of pH. To a certain extent, manganous jons also compete
for complexing ligands of orgamic matter with the ferrous iron.



