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A SCHE AT N SRR, B R M K
RV 58 B = b [R) 4 DL 09 7K 2 AR 3, 00 22 8 C i
22 5 LUULIN A7 AL W0 ek ik £ 20 HE K R = v B9 o0 i i
AR JAE A [R] - e 2H o3 of (9 23 A AR . 45 2R Al
ik — 2 1 WK 3 R B0 %o - A BB O3 A 5% K Y
SR BIL ] B (R a4
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i LN AT THE ML O AR 0 %
JI7KFE A 2R B VLV 48 T8 TR [ R A B 2T A S
STV . %k A K 2 116°57307, b 4 28°5730",
Ja& I FRAy 2 R X, AR SR 178 °C L AR R
1785 mm,FZE K H 1318 mm, L] 261 d, KR
ZEIBGERELE0~20 cm IR PLERIR
AL AR LA B, RT3 2 mm 0 55 . AR
) pH 5. 15 AR S 12.9 g kg RAH
H1.16 g kg™, WA R 0.58 g kg, M A R
12.6 g kg ',"C F M (87C) Ky —25.13%0, + I
Fih @ A+ 25, Hoh mb ok 323 g kg LKy BD KL 259
g kg™ BB 418 g kg ',

HEE LR oK SR A WO G, 2R 4t
LB ANE 60 F i #5 F o Ak & &l 408.9 g kg ',
SRAEEN12.7 g kg™ TR NIMAA C, WY, 0}
11 87 C K = 12. 51%o,

1.2 EFiRE

L.2.1 HHLWE W 5 i FREL 200 g WU T +HE
HTH,5TE2 g WAEVYRCED 1% 3 ) 8
A5, I LRI Y BHE S X B, BT 500 ml 25 4%
L R TN S R 1 T = S O NI i &
ARGEALHL : (1) Gf AL 38 Hy B P R oAb — K, {4
KA REE 65% WHC, (2) WK AL 3 Ry i K £ 15+ 1
A gl oK, I AR K K JZRFFE 1 ~3 em,
(3) TACH, R E A FL 0 25 28 0 16 i 58 JT 1R
BF FHAR Bz 28 24 Fi7K HHE 50 1 IMAK 4, B 3756 —
JA A TH A K A WK A5 55— 2 e 4k i g
T BT 0K i LR A RVE TSR R R
Wi, T TEK KA AT S REAN B
By i 73 S O L £/ 6 0T N o T 1 ) 1 = N 2
S5:1; MG R . AT 5, 4 AR SR 5
30 KN 180 KIUKE (R 3 RER ) FEMAE X
TEE A 5 3BT H

12,2 JB 5 I oy 20 R A R A4 4y 2 FRILT kg X,
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0.1 mol L™" HCl + 0.3 mol L™' HF JB4 ,1EIRE
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1.4 SHHAHE

I HLAR A R AR I R O
rh R R BE ) L RORR | LR ik R 2 R
e T WO Y (0 2 5 (AlogK) L K E, (E,
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Jox 20 4 v s R U5 T A HLY R Fe ) (f, % ) (1)
qE
Co Ly 2705 00 (1)
c 5C, - oC,
A, 8 Ry 5 77 45 A S W ) b 2R Y - 58 A HL Kk
o S5 B IR AL 5 B 1 87 C AL (%0) 58C, I KB4
Ak B A AT BIL B o IS A R 41 43 v s B 8 C
(%0) ;8C, J C, FEYPIRL(FEHKIE) (9 87 C (%) o
A AT LRS5BT S B IR Ak A C,
Y CBom AR ) F1Cy AW (A 1 A ALk ) 19
AL (g kg ™) 4300 R
C,=/-C (2)
C, =1 -p-C (3)
TSN A B JE A LBk 0 1k 2 3 09 5k
FUARE 58 SRy xF A S A LR T A0 09 SR RO . R
P TSI FAS S 4 et Ak 38 4 S R A HL AR B T AL
AL, AL TN A HLY R XS 1 3 5 A Bk ik
AU N, FH I8 300 46 %K ( priming effect index,
PE) kKR .

Cl
PE = —' x 100 (4)
CZ

Kb, € RoR ks 55 A DL A0 16 5
C, FrREAHBMY R ALY L. 2 PE
> 100, YL B AN IR A HL Y I A 2F T 4 3 A HL
W B AL, 7 A IESUR RO s 2R PE < 100, W3 4k
A DL IS T 8 A ALk 1k, 7 A
TR BN s A SR PE = 100, Ui W SN ECA LY R G
ARG i - R AT LR Bk

T BUH) S 5E Y i (extractable humus, HE) | ##f]
TR P T BT A X R R AT 4R IO A L
M2 e LR Bk R EA BLR (SOC) /1 L, FH S 4
Wy o B e e R S ST BILBK B U (EOR ROk . PQ
{H(HA/HE) 595 [ (HA/FA ) S Hifi i 1 & 51 4)
JoT 20 AR B B FE B L 43 300 T A RO 5 A S B ) B 1
B i A LU (B R B BRSO R Y L (R R
W EOIRR 1 016~ 1 T 2 ) B A S R L J5 A 1 R A2 %
R 2 Y B K, R 00 0 R E (AlogK) # E,/E
(RS

S Ab 3 2 ] Y 22 S B 3 R SPSS15. 0 Bk ff:
HAT 53T o

2 4 R

2.1 SHNEBENRBHNSBERENTEREEEN

By LR Zm

555 B E , AS [R] K 43 b 3R VR N A LY R Y
BERBE T EEAHR S RMEC FEEM (p <
0.01) o 7K 43RBT + 35 v A7 HLA R Y 43 fifk 3 26 AT
WELW (R ) AR FRN, R R A A HL
Ykl oy il R R B R B TR AR > IR > WK
Ki9% 30 d 1180 d B, ARl 7K 43R 450 4 38 1) A5 BL
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PR, % B AL B RS 5 30 d 3R A A HLIT L
K97 180 d Ak L 1Y) 40% ~ 50% T ¥ i ke
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M T 163.2% F1 31. 0% 5 5 /K 4544 T W 43 51 34 =
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Table 1 Decomposition of organic material C and mineralization of native soil organic C in soil as affected by soil moisture regime

AR Sy ISR A BLAR

Hi SR I [ iff L% A &
Incubation i 206 onc / “ “ Decomposition Mineralization amount ~ PE
time(d) Treaiments (gke™) (%) (%) (gke™') (gke™) rates of organic of soil native
material C(% ) organic C(g kg™ ")
30 iy CK  12.14g -24.61d 0 — 12. 14D — 0.76i 100
Aerobic M 13.87¢  -22.02a 21. 4 2.97a 10. 90f 27.4d 2.00d 263
ik CK 12.21f  -25.42f 0 — 12.21a — 0. 69k 100
Flooding M 14.49b  -22.65b  21.5 3.12a 11.37de 23.7d 1.53¢g 222
R B CK  11.60h  -24.78de 0 — 11. 60¢ — 1.30h 100
Wet-dry alternation M 14.56a  -22.77b 16. 4 2.39h 12. 17ab 41. 6¢ 0.73j 56
180 iy CK  11.32h  -24.85e 0 — 11.32d — 1.58f 100
Aerobic M 12.64e  —23.08¢ 14.3 1.81d 10. 83f 55.7h 2.07¢ 131
ik CK  11.23i -25.13f 0 — 11.23e — 1.67e 100
Flooding M 12.89d  -23.03bc  16.6 2. l4c 10. 75¢ 47.7¢ 2.15b 129
T R CK  10.24]  -24.58d 0 — 10. 24¢ — 2. 66a 100
Wet-dry alternation M 12.10g  -23.17¢ 11.7 1.42¢ 10. 68f 65.3a 2.22b 84

o CK Jyxf JAb 3, M Vs A HL kb 38, C,, Oy 38 BLR B 2 ok FAMIRA DL R B &, C,, o L3 b 50 A BLBK (1 5% BR &, PE Oy
W RSN R A — 3 S R R R R B PR I AE p <0. 05 K 2257 8%, T [6 Note:CK stands for control; M for treatment amended with organic

materials; C, for amount of soil carbon from exogenous organic material (corn leaf) ; Cy for residue of soil native organic carbon,PE for priming effect in-

dex. In each column, different small letters following the data indicate significant difference at 0. 05 level. The same below

Yy ab 2 A 5 A A HL K I 0 Ak R R i ) ok
A IR 53 I BEAIR T 43.8% A1 16.5% o WS nA HLY R
XFELHEK ARG £ TR A A LA 0 1k 09 3 & %00 I8 BE
SEE SRR ST ORI N TR AR AP S W | BT/ 3 Ol L 2
180 d i 8 & 24 4 A HE 3% 30 d W43 i T R T
50.2% F1 41.9% , T M3 AT R B Y
U R A N i B R I ) SEE TR R, 1% 5% 180 d A
WO BN HE B G 97 30 d B FH i T 48. 6% o XU
WA DL R X+ 58 5 G A HIL K 0 4k 1 98 & 5800 1
Wi 5% 75 B[] SEE K T 0l 553
2.2 AREKSGRATOEXBLIEEREARER

T

2 WS I AL RE X A 4 v B 5 2 A
FIVEHBOR Ot 27 kBT A 5 e, 2T 3K A b aT 4R IR
JEFE P AR XS & i (HE/SOC) Bl H £ 4557 180 d
JE i EIG M (p <0.05) o AFE KSR T, AT $2 5
JE B T AT R R R > K > TR
B WInAE MLy kA B 4 RT 2 EOR B W B A R A
B EMRTRBINA VYR L (p <0.05) , 4F
KR T 22 B AR 4 IR 19.6% (15.0%
F17.9% o JeAN, TRk 310y 1 3 5 BORR Bk T

7 AT 4R U B A R B LB (R PQ {E) A T,
TP KRN T 28 B A T VR I R b BE Y PQ
EH A i Py okt b 22 43 50 3% Jn T 10.0% | 20. 0%
26.7% .

Rr %0, A bl O R LR B AR Y
BIGFREA B4R R (p <0.05) o @AYy E AL B
B BORR AE X B i (HA/SOC) 5 R U8 A HLY kL 4b
PRAH L %A B 25 5, s HR AH X & (FA/
SOC) B & FAIK o BRI I, ¥ im0 sk Ak B 1) + 398 & LE
(HA/FA) A5 i ki, TR AE 85 2 10 T U Jin 4 ek A 3
1 - S B LR P Rk b 3 G R N T 27. 8%
ISR K AT T T 12.0% Fi1 24.0%

2T 3 KR 5 SR A 205 b e T B IR ot o i
ZH(AlogK) M1 E,/E, LA m . SRR L,
WK IEFRIG O () 508 R B E,/E, e B 3%
PAN =TI ER SR U R T = LB VRSN I G R
/NE/Eg HEPT R TR (p <0.05) WK HITI2 28
(L F RN 1R VNI /R SRS e v 4 K g g bR ik
FERBME/E, WEZERRHD, HIFEHT,
NNk Ak B 0 RBCR E/E e fE R ST
XT e
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Table 2  Effects of addition of organic materials on composition of extractable humus and optical properties of humic acid
g i PQ W L
HE/SOC HA/SOC FA/SOC AlogK E,/E¢
Treatments HA/HE HA/FA
1% FE T Before incubation 0.30d 0.04d 0.26¢ 0.13d 0.15d 0. 84b 6.98b
CK 0.46a 0.09a 0.36a 0.20b 0.25ab 0.80¢ 6.31d
1< Aerobic
M 0.37be 0. 08ab 0.29bc 0.22a 0.28a 0.91a 8.18a
CK 0. 40b 0. 08abc 0.32ab 0.20b 0.25b 0.92a 8.35a
7K Flooding
M 0.34c 0. 08abc 0. 26abc 0.24ab 0.31ab 0.93a 8.45a
F A CK 0.39b 0. 06¢ 0.33ab 0. 15¢ 0. 18¢ 0. 81bc 6.44c
Wet-dry alternation M 0.32cd 0. 06¢ 0.26¢ 0. 19ab 0.23ab 0. 80hc 6.31cd

2.3 SMNEENYHRESEKEBLIERERAS $

#4 fn

Fe# L e B SR A IS, T R 4
(Y 8" C {4 F R AR (R 3) o AN IR 7 AR 41 4y
rhk R T AR A L BBk Y L A AR KA [RD A
FFE VAR fE S T AR, BN IR B R
TE SRR 20 73 v 60 43 A1 HE A9 2R T R

ANTRIZK 43 R0 % A0 T5 A LY R Bk T 5 R Fn
= R A — R (R 3) o AREK S
AT OB 4 4 POk B AR HL P R L]
T & 25, TR A 5T 43 VB SO M K 4%
N5 29. 7% K1 49. 8% i & MR 41 43 ok H AR
ALY RS LB, DL K SR 2, IR AR

2, A S T D, o i g ORI K SR 1
> 37.8% M1 51. 4% o S INPRHG B 4 SR
B SR WA AEORR N LR 4140 = 4 ) e R n 4 kL Ak
PHEAR 16. 8% F1 15. 4% , T 10 38 B 45 14 43 01 W& A%
18.5% 1 7. 1% 51 W5 /K S5 44 + 58 A v B2 X
FEA% 3.5% iR A s H 2T & 18. 7% . X KW
A ALY I AT - 58 R A E B R 4 4 1 B Ak
A SRR OV, PR RN SR O IR > TR > W
Ko AT UL G SR 58 B A S AR AN R A
BILA sk 1 2 A 0 ) TR 1 T i, T L R T -
JEAT F B R Ay 1) e Ak RD O SR 4 43 1 43 o T
TR 2 A, LR (R Ak R AR 43 il Y =2 B

%3 TARABARAS P RRKENENBETH

Table 3 Changes in content of organic carbon derived from different sources of organic material in different fractions of soil humus

M Kb P s f C Cyy C,
Type Treatments (%o) (% ) (g kg - (g kg -1 (g kg )
HA 1% F5 1T Before incubation —-25.65h 0 0.52j — 0.52¢

CK -25.47h 0 0.95h — 0.95e
X Aerobic
M -21.31¢ 32.1 1. 16g 0.37d 0. 79f
CK -24.73¢g 0 0.75i — 0.75f
W 7K Flooding
M -21.32¢ 27.9 1.23¢g 0.34d 0. 89ef
CK —-26. 051 0 0.81i 0 0.81f
TFIBACFE Wet-dry alternation
M -20.40a 41.8 1. 14¢ 0. 48d 0. 66f
FA 1% F5 1 Before incubation -24.37f 0 3. 18e — 3. 18be
CK —24.28ef 0 3.76¢ — 3.76a
-/, Aerobic
M -21.23¢ 25.9 4.29b 1.11b 3.18b
CK -24.05e 0 3.72¢ — 3.72a
# K Flooding
M -20.78b 28.4 5.01la 1.42a 3.59a
CK -23.61d 0 2. 83f — 2.83cd
TR A E: Wet-dry alternation
M -21.30¢ 20. 8 3.32d 0.69¢ 2.63d
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TFF 9 AS T) SF TR J8 4 5 10 0 & BE 7S Ak, 45 SR 3%
(#4),5 C,-HA/ C,-FA [LfEAM L, C,-HA/ C,-FA
PO, UL SIS AT LW L AL T8 i J8 4 5 v
) AP AP AR 45 i o AR TR K AR 0 b B R, A 4
T T AR A LA B R 25 R EAN IR B
B A IE BB 8 TR e 22 S 3 . TR ac R

F4 R RS RN/ E

Table 4 HA/FA ratios of humus from different sources

fb 3 Treatments C,-HA/C,-FA C,-HA/C,-FA

15 F: i Before incubation — 0.16¢
CK — 0.25ab
-5, Aerobic
M 0.33b 0.25a
CK — 0. 20bc
#5 7K Flooding
M 0.24b 0.25ab
T A % CK — 0.29a
Wet-dry alternation M 0.69a 0.25a

T : Cy-HA/Cy -FA Sy S IR ALY A A6 T A 4 5 40 0 8 5 1
Cy-HA/Cy-FA S + 38 )50 45 )65 58 5T A9 88 & kb Note: C,-HA/C,-FA re-
presents HA/FA ratio of humus from exogenous organic material ; C;-HA/

C;-FA means HA/FA ratio of humus native in the soil

FMFT C-HA/ C-FA HARBUF RN K 25 1F W] 2

Wm, XiE— LR, TIRASE AT INEA L

Wk o itk R0 A S SR, R O T AR T A

TR (R LRI 25 44 1 52 2= 4K

2.4 KORAEMBENY R EE T ERAREK RS
53 7 bb 65 B 2 Wi

PCOEREE R M T R IRRL G P C R C 4y
2SR, i LUE (R S) , A ek X 8 ik 2
i, ZAK AR T <0. 053 mm Az A R AR 87 C
Y3 T >0.053 mm kLg%, 5 WK AT AE
B9 0.66%0.0.51%0F1 0. 69%0, + 7 A A
BB C B 2 M B B AE <0. 053 mm Kige ., Ay
R A SR K 2% 4 TRk TE] 87 C i 22 30D
FHEAZ 4 FF <0.053 mm Ki%% 6°C B F KT
>0.053 mm KL %, A HLY KT C B £ W oy A6 E
>0. 053 mmpi g,

K 53R L 2 5 ) - S TAT SR A4 43 A R BIL B e
oM EZERN R, TS MEKFMET, >
0. 053 mm i g A1 A B £ (B ORI T A7 ILY KL Bk 4
Fefil ) tb < 0.053 mm #r 9% H % & & 27.3% i
15.7% fHIF ST BA W B2 5.

RS ARKGURATENOHRELTEARGCRNEPNIMELOIEL

Table 5 Distribution of C derived from organic materials in soil aggregates as affected by soil moisture regimes

1 2R A % Ak B s f 1 -f
Aggregate size Treatments (%o) (%) (%)
CK -23.31d 0 100
175, Aerobic
M —-20.26a 28.2 71.8
CK —23.86e 0 100
<0.053 mm # K Flooding
M -20.62¢ 28.6 71.4
CK -23.51d 0 100
T2 Wet-dry alternation
M —-20.53be 27.1 72.9
CK -23.97ef 0 100
1/, Aerobic
M -20. 60be 29. 4 70.6
CK -24.37¢g 0 100
>0.053 mm # 7K Flooding
M -20.45b 33.1 66.9
CK —-24.20fg 0.0 100.0
TIEAZ#E Wet-dry alternation
M -20.17a 34.5 65.5

b fﬁﬁ\‘iﬁ[ﬁ%ﬁs Tl IR TAT LR 09 1) Note +f stands for the percentage of soil carbon from exogenous organic materials in soil aggregates

Ko AR DL I B R A BILBR o A B Al Y

., ABFFEEW 16 180 d B8 32 i, A Il K
F1% 73 fff 3 S5 R - SR DAY A LB B B AR 2 R B
RS A PROR T L ORI K A B A ]
I ER T I 0 T A SRR Y B SR R,
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EFFECTS OF SOIL MOISTURE REGIME ON DECOMPOSITION OF
ORGANIC MATERIAL AND DISTRIBUTION OF ORGANIC MATERIAL-DERIVED
CARBON IN PADDY RED SOIL IN SUBTROPICAL CHINA

Jiang Chunyu'

Li Zhongpei'*'

Cui Meng'”

Che Yuping'

(1 State Key Laboratory of Soil and Sustainable Agriculture , Institute of Soil Science,Chinese Academy of Sciences ,Nanjing 210008 , China )
(2 University of Chinese Academy of Sciences , Beijing 100049 , China)

Decomposition and distribution of carbon derived from organic materials in paddy soils in the red soil re-

gion of subtropical China as affected by moisture regime (aerobic,flooding and wet-dry alternating) were investigated in

laboratory through incubation experiments. Results indicate that organic material decomposition rate was the highest in the

soil under wet-dry alternation and the lowest in the soil under flooding. Amendment of organic materials promoted minerali-

zation of soil original carbon native in the soils under aerobic and flooding conditions, displaying a positive priming effect,

but reversely in the soil under wet-dry alternation,showing a negative priming effect. The priming effects weakened with the
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incubation going on. AlogK and E,/E, ratio of humic acid was significantly lower in the soil amended with organic material
under wet-dry alternation than in the soils under flooding and aerobic conditions. Flooding made humic acid in the soil sim-
ple in structure, while wet-dry alternation made it complicated , with enhanced aromatization and humification. The distribu-
tion ratio of organic material-derived carbon in soil humus fractions showed that wet-dry alternation and aerobic condition
promoted formation of humic acid, conversion of fulvic acid fraction and decomposition of humic acid fraction native in the
soils. In the soil under flooding, the carbon derived from organic materials accounted for a high proportion in soil fulvic acid
fraction and inhibited decomposition of soil native humic acid components. A high proportion of the carbon derived from
organic materials was distributed in > 0. 053 mm aggregates,, which was especially obvious in the soil under wet-dry alter-
nation and flooding.

Key words Moisture regimes;Paddy red soils;Carbon derived from organic materials ; Decomposition rate ; Humus
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