+ 1% (Soils), 2008, 40 (5): 784~791

HEFAE PR LIRS E A e RN

BHZ2,
G R ERE B s R T, F

m =

BMET, AHE12, B B2
210008;

2 REBREBFTCAERG BT 100049)

LR AS R B AR BRK R S T A0 5, R0 T RS A IR H IR SR S R S, IR T KRB LR T

MR BRI IR TS B RS W S 898K O33R, 4% Feo W Fe M4 Mn (K172 53 BE A5 PR I [R) AR SE 1<
MHER o FHRE S —E IR, 42 Feo 4 Mn LUK Fe 4 H3ERIMT N2 HBLIEM . AERMEREAAD T, KR T s i
B XS Fe 4 Feo @JCEIE Fe LA G 4 Feo Mn A HURLE B3F IEANRK . RIREAE & R0 0 3 i A BB

ML R
KB BB REREGERR: KB LAE: eliE X
FESES: S152.2+2

BRERSEAAAE KR 103 28 SAs Wi A7 B A
RAEIRE BT 3R A K RGN, KR Eg0E N
7K #F N 4 1 (Anthraquic  anthrosols) , J 5 7K #F & )2
(Anthraquic epipedon) FI/KHf 48 fL ik J51 2 (Anthraquic-
redoxic horizon) W/MZWTE . ZKBER)E PN JZ2H ki
I (RS THHER) JEEE=18 emy AN TR B
) RS2 KB TRV IL (puddling)\3 AN LA EHTR]
AR H 2 JRORES . % TRRSH: NzE (H
MTRICZE) A B EE T RS <2 BRR
B (R KT B KB A Tk B
KIZUUN BA KRG R E ) T2, Hoe S0 B
F£=10 cm [IFe. Mt a5 S BES0l )2; BY
HIEE=10 cemfAFe. My B, HiiFe. MnZ5i%8
AEARWE s B R =10 em{Feitk R W 2 B AR 2
BUEE =10 emPFen kIR )2 o IX S i2 Wr 2 RS
FEIE R i ORI AR 5 2 el A A 735 T h RS20
THA K.

— R, KRR TR AR R g 2 K R A
IKAE, 27 A A AR B A T e, DRt K R 1
55 YR 35 2 T] ) S St ok KRS R AR AR A R
— AR . IRAT 53 2R AR 48 U B E nT I R AR
Kesg ORI 37K A+, Bl T ) 5| R i (0 R A2 2 5t
2, RJEME B AR MR . Wfe] A BE i e KRG - 5 e YR
T TR G ? BT I M R T R A I AN R A
A KRG DL 3 Rk AR A IR R, an K FE 1
MR a2 ARG R R TT AR R Gevh 2 2= 5, W)

OHGIH: FEKARFAEEG R SIH (40335047) %),
* JHIEH (lzyang@issas.ac.cn)

WHKRE L C R K. ZERIX—Hbr, KEETE
FEREBOHDN — 2, U A AR Sk 220 FiRE I
ST AN ] 0 AT B MK FERE i o WL 2R T T
W UUARY) E R FT A KR R 5 s S mT LU AL X —
R o ASCLX L RE G RRE, T ZWE SRR LBk
f10 I T JE 2 B A 40 T 28 A AN A 8 1 )3T

.
1 #MRE7A%

1.1 il tiE

TR AW RRE T, RN T AR, Bl
R, HAAAE AT R 2k, RIERIA R, ToRE
246 K ARSI 16.3°C AR KE 1325 mm.
2006 4 3 HRFE, ZHREN 1 mig IR,
P R AR 2RI R . %X ERAE 6000 4R N
g, Bl IR AE AR FUTRRMESTE R, BIA
JG 5 ted, RMBERRHIEA R T iR 22 500, b
FRRIRAR AL, AW SRS, 245 KRB
MR MR, MM ANRETFRITR, A
SR KR DU 2 K R R R A
P (RRZR ALY gk, TERDOGEAMI (AJT25~57
) REBEARIOS AR, ik, REHEPHEFER TR
i P A Hb B I A AR AORHES, 19 BRI ) s 4
50, 100, 500, 700 1000 4F 5 AMFEFE RN W (1)
S (R ). HIRS 1000 4F 1) A Y 1) 5
. BRERCE, JE06 60 HIORAARE .

EH RN FEASE (1981—), &, TLHmIAKN, EFd, FEMNFEEEII. E-mail: yqcheng@ issas.ac.cn






Fs TR A MRS RN LI AL 5 785
F 1 EBEIEIEXERR
Table 1 Description of sampling sites
PR (45D FIH 75 M G
50 7K H HIVTAG 26 T R Sk BT Y A N 30°11'03", E 121°21'19"
S WIVLAE 2 T Sk B T A N 30°11'59", E 121°21'13"
100 JKHI WL A 26 T Sk B/ S N 30°09'50”, E 121°20'57"

i W4T 26 TR LB A

N 30°09'58", E 121°20'47"

500 K H WL A RE T BB R KM N 30°12725", E 121°07'45"
it WIVTAS 26 T AR B 22 FEAY N 30°13'03", E 121°08'18"
700 JKH LA R T RO A N 30°1025", E 121°09'06"
Fith WL A4 BRI T SR R BRI T Sk R N 30°10'57", E 121°08'43"
1000 JKH HIVTAY 2603 T JE AR B g A AR A N 30°09'45", E 121°06'57"
1.2 MEFZ A, WA IR M Fe e . WARMAKELRH

4> Fe. Mnll HF-HCIO,~HNO; BV %, Ui 5
AFe. MnfIDCB (RIS — W &5 B0 50— 12 16 b — 28 i
BREN) VEREL, o KA Fe. Mnf B IREL -5 IR 2%
M (pH 3.0 ~3.2) 2L, G AFe. Mo AR
AR, $RBGR P Fe. M3 HIICPIIE o

2 HR55H

2.1 ERERMKELYFN

2.1.1 MFGAERRXT 4 Fe (sgm MASFIBHEER
7K FE RS2 s 3980 T 1) 4 Fe &5 e AR 45 1 (R 2)
A, LRSS K, BEEPHEERREK,

4= Fe EFITHNH (178 57 RECRWIE K, {HIE /K FHBE A
M KT 5. M 1 ARl i 3.

MEL 1a H i E S AHHEFER A 50 AT 100
SR, K 3RS - 3 T A4S Fe 0 HH IR TE AU
% BHEEIY 500 “ERS, ATESE 2L Fe %%
RN, EBHEEIRIE 700 A1 1000 4EK), 40 cm LA
FEH A Fe B2, KA Fe MIERILG KA.
KM M, SRR 54 Fe A A AR

PR, A Fe ) Rk KEFIUEA, Fe #HA
RRZ, AEREANT R 22 Ao, R 3 I an
LB (1) Fe JERUZ AFEALE 700 4F.
2.1.2 MIRGFERXHTE Fe B0 h& 3 AW
FIFAE A BR /K FER S b A 39850 T PR 25 Fe o o JLAR
FRHOTEH, BEPHEFRMER, W2 Fe 7E/K H
BT AR 18K, JUHAE 500 F] 700 4E (R4 R EL
SUEHEK, B 24.40% YEF] 65.45%. FHNIEHL, B
YEAEBR A 50 2| 100 4F[A3FES Fe AL 5 R EHH K
8%, 100 FFEHANE T 5HH4 Fe & HM
AL (R 2), BEEMHMEERMEERK, W72 Fe ¥
43 5298 T4 Feo

il 2a FroR, KHEHPHEGRIE 700 07, U
Feft 40cm AT LEHEHL, RUIE T2 Feltfl
MG, MRHH TS (K 2b). [FEXLEE 1an]
PLR I 5 Fer= AL Ve AR IR AE AR 2 IR 5 A Feifbl. 1M
B B FefAFefs BEMIEALKR (r=0.878**, n
=24), T AT AT B S

% 2 TEBMEFERKEMNFHTIEFEE Fe TR A

Table 2 Influences of rice-planting duration on total iron contents and variation coefficients of paddy soil profiles and of dry land profiles

WHEEIR K H i
4 4= Fe A5 R A 4= Fe A R
(Fe, 03, g/kg) (%) (Fe, 03, g/kg) (%)
50 53.35+£3.18 5.96 50.03 £ 1.81 3.62
100 50.40 £3.91 7.76 57.07 £4.06 7.11
500 40.64 = 10.64 26.19 4471 £3.21 7.18
700 54.56 £17.43 31.95 46.95+6.13 13.06
1000 55.19 £20.81 37.71 - -
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Fe,0; (g/kg) Fe; 05 (g/kg)
15 35 55 75 95 15 35 55 75 95
0 T T T 0
20 ¢ 20 +
2 r —~ 40 |
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S S
® i
60 L 60
g0 | 80
100 t
100 * i
a b

1 FREHEERKR (a) FRM (b) FEHEIL Fe

Fig. 1 Influences of rice-planting duration on total iron contents of paddy soil profiles (a) and of dry land profiles (b)

R3 TEBEERKEBNR N T IRHEAYIFE Fe T FRE

Table 3 Influences of rice-planting duration on free iron contents and variation coefficients of paddy soil profiles and of dry land profiles

HHEEIR KM i
(5F) Ui 5 Fe RS Wi Fe B RE
(Fe,03, g/kg) (%) (Fe,03, g/kg) (%)
50 9.85+1.38 14.02 9.55+0.66 6.90
100 12.37+2.42 19.56 13.88 £3.24 23.33
500 7.65 +1.87 24.40 8.16 +£2.05 25.15
700 18.61 £12.18 65.45 12.37+£2.18 17.66
1000 17.70 £ 14.94 84.41
Fe, 05 (g/kg) Fe, 05 (g/kg)
0 20 40 0 20 40
0 0
20 —— 50a
20 ¢ | — 4 100a
—=— 500a
7 40 g 40 ---a--- 700a
2 2
i =
IS 60 L X g0 L
80 | 80
100 L & 100 *
a b

2 ARHEFERKE (a) TR (b) JIEAYFES Fe

Fig. 2 Influences of rice-planting duration on free iron contents of paddy soil profiles (a) and of dry land profiles (b)
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Fig.3 Influences of rice-planting duration on amorphous iron contents of paddy soil profiles (a) and of dry land profiles (b)
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Table4 Influences of rice-planting duration on total manganese contents and variation coefficients of paddy soil profiles and of dry land profiles

WHELEIR 7K H i
(F) 4> Mn A5 R 4= Mn A R
(MnO,, g/kg) (%) (MnO,, g/kg) (%)
50 1.566 £ 0.350 22.34 1.344 £ 0.009 0.70
100 1.433 +£0.383 26.75 1.980 + 0.424 21.42
500 1.527 £ 0.478 31.29 1.580 £ 0.190 12.04
700 1.013£0.323 31.92 1.641+0.233 14.21
1000 1.174 £ 0.393 33.49
MnO, (g/kg) MnO: (g/kg)
0.5 1.0 1.5 2.0 2.5 0.5 1.0 1.5 2.0 2.5
0
—&—— 50a
20 +
L4 100a
—e&— 50a
40 —m— 5002
e —4&—100a e ’
= S ‘ 700a
! — —-— —300a P TCAT T
5N - 500a X 60
--A---700a
—eo—— 1000a 80
. 100 b
100 - &
a b

4 TEHEERKE (2) R (b) FEHAIE Mn

Fig. 4 Influences of rice-planting duration on total manganese contents of paddy soil profiles (a) and of dry land profiles (b)
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Table 5 Influences of rice planting duration on free manganese contents and variation coefficients of paddy soil profiles and of dry land profiles

PR K H S
(4F) %5 Mn R 7% Mn AR5 R
(MnO,, g/kg) (%) (MnO», g/kg) (%)
50 0.623 +0.286 45.98 0.553 +£0.024 4.26
100 0.808 +0.417 51.59 1.145 +0.443 38.66
500 0.427 +0.240 56.29 0.536 +0.132 24.67
700 0.368 £ 0.152 41.19 0.898 £ 0.183 20.42
1000 0.607 + 0.280 46.17 - -

2.2.3 AFMBERNIGEE Mo B 6 2.2.4 AREEFERASEEGE Mo N K58
HRTLVE L, KHTEEE Mn (R80T AR Mn A HLBR A2 225 MG (r=0.813%%, n=24).
Mo JoETE Mn JERZ LRI T 700 4. JFH FHI 8 20 A g T W LB T 20 A1, BRI A A A
VER IR E R4 Mn Sl B Mn — 2 BEXSKAE L4557 Feu Mn (1580 28 i 6 A AL



945 5 3] FE 55 AR A IR SR BB E AL 1 R 789
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Fig. 5 Influences of rice-planting duration on free manganese contents of paddy soil profiles (a) and of dry land profiles (b)
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Fig. 6 Influences rice-planting duration on amorphous manganese contents of paddy soil profiles (a) and of dry lands profiles (b)
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Influences of Rice-Planting Duration on Iron and Manganese Oxides in Paddy Soils

CHENG Yue-qin"?  YANG Lin-zhang', KONG Li-xi"?, CIEn"?
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China;

2 Graduate School of the Chinese Academy of Sciences, Beijing 100049, China)

Abstract:  The influences of rice-planting duration on iron and manganese oxides were studied by using paddy soils and dry lands in Zhejiang
of different planting chronosequence. The results revealed the migration regularities of iron and manganese oxides in soil profiles and the diagnostic
significance during the formation of paddy soil. The variations of total iron, free iron oxide and total manganese increased with the increase of
rice-planting duration. Total iron, total manganese and free iron oxide accumulated at the low layers after a certain years of rice planting. Among the
iron and manganese oxides, free oxide and total iron were the most significantly diagnostic factors for the classification of paddy soil. Amorphous,
complex iron and complex manganese were significantly positively correlated with organic matter content, thus, the influences of rice-planting
duration on amorphous iron and complex iron could be considered to recur to the role of organic materials.

Key words: Iron and manganese oxides, Rice-planting duration, Formation of paddy soil, Diagnostic significance



