+ 1% (Soils), 2011, 43 (6): 883~890

(1 ERE R R EYIST, BT 210008;

~
~
’

FERRFNFSFT AN LI KB L BN RP T LE R
REF4F R E

g o»n', #HHEKE", ENX®, EBik', ZFEBFR', JIRE’
2 R ERREG A A A ST, WG AR AE S R A =, K
3 P EEREEREARSCRE, bRt 100012)
W OE: FUHLAT 1990 4w e Il L0 KRS KW S, F5C T K IIE L RIRSFFIE HH o 2088 KR b 5 A HLo &
R SBC A AT, BB LR R, DLRCH AR AR PR 5 . 45 AT, KT NE AN RS T8 FH A0 £0 3960 L ek 2
BFHU S B BT, BRI AU SR AR OO AL #E o SRS FEIA HEAE O ~ 25 cm 10 ~ 50 om LK)
A WL W R, AT HURAS S0R BE  ] 8 K . 0 ~ 10 em 62 458 81°C (50 IR 22 Sdpe K, T MAL R SRR AT A Ak
W2 RZERAK . S HICA I LS HURAE R TR A A B0R, IREE 1~3 JA N IR FRAC I HA B R e A . T
HEE S-S BT AL (LR IR m A A 8, A BRI T3 L% CO, 47.75 ~31.16 ml/(kg-d), RN HE% N CO,40 ~ 60
ml/(kg-d), 12 FIEFFRHIA 2R b8 AN K CK+C>NP+C>N+C>NPK+C>NP>NPK >N>NK > CK. KIIFiLIERFEFFE H
B E AT LR B EAR TSRS RS . DR, RO NC ARG T IE AR L LR RBUNERE, AT

410125;

RO RFRD BN RE ), IF HREMS YR58 MRS R A HURR R () S b ME R AR

KB MR REFREH; KL AR A AR Bk
hESEES: SI151.9; S153.6

IR AR RR - IRIL D AL A R SR
SETTAT R EEAE M M RRRAEZ R KK
JE, A B 2 A A I RS 4 BR KT CO, IR
FE YRR, 20 e [ G M X Y
BEBEUR, AR IR R R A A T B PR 21 KA
TR T RAEX AR RS RGO
RGN T ARG, WERKHESRGENE LA K
AR KK A A R AR A LR () R AR
xR RS R G RoE v AR B EE. H AT,
WIFFEARD A LR ) 7 A e (AT S i A= A R 48
BB PR AN A2 R AR A 1) 2 Al 2 — 1O,

LHEAHUR PC FRLR ARERE (8VC) RAEK
RIS L LI A BB RS AL I R AR K,
S CAE AR AL T LA -3 LBIR R L it ) e R
HRZEEAHE R AR U0 By, BRI K
S35 A R SR BE T KRG AT HUBR AR PR (R A SR R IE B %
(7200, E AR AT LB PR 11 53 A1 8 e S 55 43 A1 7 5

BRI . B R U 3R 2 1) 9% R AR T LB,
Dy i ANWA, e EH S 10 [T g s 7 ) oA AR AN R
PN, KT AL IR B TR . A4 BAHETE B %)
TS RGN EEF B, ARFTR A
1990 AP FAYiH] e Bk el s DX 2338 /KRG A 30 5 407 1856
JHEH PC REMERINL R AR AR bR, IRAIRI T
It HE S 7K L ) T A LB 233 AN IR AT L
WA AN SRR . AR WL (ke PR K5, 5
Ay 1) W SOt I ATRS 3 FH A PR 2038k RE AL
BRI ASACHLER, AR R SRS RS &R
GURRUE PEZ 1] IR R S L2 K T

1 #MRE7A%

1.1 HFRXER

TG Hh AT AT T B A Bk U EL 1 o [ R A e Bk
b A 25 IR, (111°33' B, 28°55' N, 1%
iy e T R VAR ) T VAR S T 2 R A X

OHATH : H K E SRR BRI H (2005CB121108) Fldh [HRF B AR a1H TR EZ M H (KZCX2-YW-407) %),
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EYIR 16.5°C, M E 1447.9mm, HI 1531.4h, K
PH#E ST 322.6 kJ/em®, JCFE I 283 K, RER X I AT HY
SRR WEBEE AR ASFX, fH+
BN La e LRE MK, WREHT
SUEMT: pH (H,0) 5.74, HHLK 23.3 ghkg, &% 1.39
g/kg, AM% 0.604 g/kg, 48 14.94 g/kg, K 53.4
mg/kg, R 14.7 mg/kg, AN 67.7 mg/kg.
1.2 Rt

RIIET 1990 4F, DL “ HRE-MaAs-2 0 bt il
B R, B9 ANLEE, 3 RES, AL 4 HE
H), MXEF33.2m? (4.1 mx8.1m), FK/NX[H
FH 7K U8 T3 4 B, JL R R HEYR 0.5 m, MR 72 H 0.2 m.

AEEER TR . OQARRAEXT B (CKD; @A EfLiE,
IHRBERFEH (CK+ C); @itk &L (N);
@R + FEFFEH (N + C); OB
(NP); O ZFEABEN + FEFFiLH (NP + C); @ik
FHEME (NKD); @A EBAIE (NPKD: @162
FWEETAE + FEFTISH (NPK + C)o kb 2, 4,
6 T 8 WAL SJ (1 R B R AT A0 4 A T2 5 T, LSRR A 1)
80% (1994 5K 50%) KT, I
FIRIEH . AF 1. 3. 5 17 WERIIREAS FIfE 5
FEAF A8 /N X o AR BN R IR 3, BN

WRTRES, BN S, 2% A0 2 A AL (1) it I 2 LR
1122,

F1 ARG REBAERRE

Table I Experimental design and fertilizer application rates of different treatments

Gy b HE (ND I (P,05) L (K200 F&FF
(kg/(hm? -a)) (kg/(hm? -a)) (kg/(hm*-a))
1 CK 0 0 0 -
2 CK+C 0 0 0 TEREATIL H
3 N 183 0 0 -
4 N+C 183 0 0 TEREFTIT H
5 NP 183 90.4 0 -
6 NP+C 183 90.4 0 FERGFTAE
7 NK 183 0 238.6 -
8 NPK 183 90.4 238.6 -
9 NPK+C 183 90.4 238.6 FERGFTAE

1.3 TEMEXE

TIERE ST 2007 4 11 AKRBBGRE R, &4
AN B EUEEZ 398 (0 ~ 15 em) A i 398 (0 ~ 50
cm) FEf, MYZ R AR S AN gL — NS
BESh, BT AL RERE 10 em — N2 UCREL. B
& P RERS IR T G AR &R, I 10 HIF IR AE T
4CUKFR, PR IR R A o T A 7R 4 KT
JakAEINR R, HEUHRED, T 20 #1100 H,
PEIRAEAE BT AT A
1.4 TEENBKRE LFSEFRK

FREUS 10 H 6 P58 ieE 4% 20 g T 250 ml J5 790K
RS IR KL AR K R 60% HF IR 7K
i, B LI R P 3 H WRE S ml 0.1 mol/L NaOH
FHCT 10 ml REHIBBOR T, K% NaOH ¥ I i
B TEFEMA, R OGRS, IEr
BOfaE, T 28 ClEEAPRITR. IR 1 BRI
SE 1 WG BUEEE 7. 104 14 17, 21, 28, 35. 42,

49, 56 RINHGH AR, H 2 CO, MZRIKESR, N
FHIER 5.0 ml T 50 ml =R, 0 1 mol/L BaCl, %
W2 ml, MYBEKVETRZRA], FbRHE SRR & AR, R
P L HERPIR[1) COL B VAN R 35 27 1 0 - e bl
WO LS R RO 2,

1.5 TEANBRBREMERMEZEAREE (3”C%) N

=

&K

¥ HARNRA LR AR bR A R, BEES I 100
Hf, kiR 2k LIErh S A kiR &, 281K
GaEPYE, 1E55C ~60°C NHCTIFBERE, B w =M
IR (A5 Smg C) 7E MAT251 R {3 3 s
FOE BRI . Rtk A =2 AR F)E
(3C) FHFES I [FIA7 2 LB S bR R B i [ 47 2 L
T2y 22227 (FAAT %0), Ryandara K E PR PDB Fr
7t (Pee Dee Belemnite #5#E, Rpps=0.0112372), §"C
SIMTRERES 0.1%0, FHIFIBRARAEIL N4, H §7C (%) {H
(a2 (2027,



% 6 oy R BERUREFT I X 203K AT WU A1 8 5 B I ARk 1 5 885
8"C(%0)= [(Rsumpie/ Rstandara)-1] % 1 000 (D BAfsEE. hE 1AW, 2RSS, %

X, R=(PC/C), Rympie AFESL AR I, Ryandara
BRHAERE S AR R
1.6 TEANKEERTREEITE

T HEE WU T SR GE i A ML R S
o, HARG R R IRIR R e SR AR, B
BRI S B ARURER (R MR kit
>2mm) R EA RN BTN 2K
LML B G i, R 0~ 25 em 1)
H125 ~ 50 em 27 BLAR A 2 102 e 0 2

0 ~ X cm A HUBKE JE LA R 2 2Lk 29

ZCX,-X,H X (X, -X;)x6,x(1-6,)
=]

Do-)(: i (2)

100

X, Dox HEAHA (1 m*) 0 ~ X cm 12 WLk
W (gm®); i N EEEUOFE G=1. 20 . ), X
N EEREE (em), X=X NS | EITEEREE, Crixin
N Xin-X; em LEMAHIR SR (gkg): 6, 8% i 2
() EIEARU R (kg/m); 6, W% i 2P >2 mm
FBR LA o

D, s, =D, ,-D, (3

25-50 0-50 ~-0-25

K, Dysso HEAL A (1m?) 25 ~ 50 em )24
PUBR S (g/m®).

L4 0~ 25 em F125 ~ 50 em 2 1A MBS S
Bl ) HARX (4 i
(Dy.55-D5s.50) X100

Dis 50

4

V(%) =

1.7 ERBENERBIFES

LI U AR R A R e P, AU
FHR L ER, R 56 HedE ] SAS (Statistical analysis
system) 8.0 F(fi b HE RS Excel2007 AR AFHEAT 4b £
MEGETt o

2 HBR5HH

2.1 KHEIMEARLTIEKTE T BN D T RAFE

P O R iS5 WA D ) 0 e T S A o S (1
28 JIE 20 AR e A ARG, 2T KR 1A

7t A Ak B ) AT LR 25 B A R A T R S, AR

SCIEFE T AT CK RS FRE B AR EE CK+C alifk A Ak

HENPK. DAL 4G IS FHL AL 3 NPK+C 3L 4 A

AEFRIEAT 43T, LA B ISV Mt A I RIS AT I T A 4L

A R LT3R L A LS ST AR, 0~ 30 em
TR G A MU A ZE e BN R, SR
I CK OAHEL, it AEANAS A ad FE A R B Y ] - S AL
R EEBM. 0~ 10 cm T2 A5 FHE H AL H CK+C
MINPK+C 37 HLAK & & W] 5 & T NPK A1 CK AL 3,
A PR 2 NPK+C>CK+C>NPK>CK (p<<0.05),
it B it A S5 1 0 A T 3 L R AR FH A 4 B
B, AR FAE LD KRS A LT S ARE
RFAUEALIEALFE . 10 ~ 20 cm )2, FEAFAEFEGHL
S AT TR RE AR BRGSO A
BRI AR K. >30 em )2, &AbFE 2 1) (1) 25 S
Tkl U AR R R A = L (472 0 ~ 30
em YOI FJE T S i R R, 25t T AL B i
AP S 2R B Y 2 W I U G OC R (p
<0.05), A[FAbEEAR MR

AP (gkg)

50 7.5 10.0 125 150 17.5 20.0 22.5 25.0 27.5 30.0

THERE (cm)

1 FEERLEKE L EHRIES 5
Fig.1 Distributions of organic carbon in paddy soil profiles

under different fertilizer treatments

A0 A YTt JE AN KB o R izl g DX R KR 2
s JFAMERIYIE R R R 2 I A Ab B/
DX L3 AR IR S1C 5 S B, AFEAE
Kb PR A3 T 1) ) 8°C fH 225, R RIS A
(RTHEAE 77 2O D KRR LA WL 8°C BRI -
HiE 2 Fih, HAREIC AL, KAL) 20 R
3 8°C A i, 0 ~ 10 em %25
X WK 22 A e K T A I R T3 P e 2 T ) 222
SEMIANK, EAE AL FE 458 8"C R 11 B 106 WA 70K 3 it
NEERE P g BT B HLR, XA HLK
VR MBS A FOF A ML, I SRS A A et 1



886 +

% 43 %

LA R BEE LR, 1 8V C M
TR T e, LA T AL P ok F 2 TR] PR 2 5k T o
VLN J2 AL ) 7 AR P B, L SR IR
B B SRR R IER H AT HLBR K Sl 2b, 30 ~40
em RS DL ZE 5BV, KRB T AL FEAR
FZHA HUBK AT REH W E] 0 ~ 40 em FRIAE H -3
I, N 2= AT HURRZE (R M

313C (%)
20 22 24 26 28 30
0
5
10 r
15
5 2
=y
2 »
B30 ¢
-+ —4—CK
35 1 —&— CK+C
40 —{3—NPK
——NPK+C
45
50 -

2 TREMEAELELIEN®E "C BAEE G0 T
Fig.2 Changes of 8"°C in paddy soil profiles

under different fertilizer treatments

2.1.2 ATl I 21 3 KR ) A ML 2 AR S
MRJE A B P o B T AN )2 AT WL
fift B I BFR bR, A R/ I AR (]2 R SR FE
Fl 3G LR PRI RN o AR SRR (7)) i+ 3% 1
JERUF E AU 2 22 5, BUEBRORER I R
JZ IR RS e R B BK . A LE o i F
SHRZEN T ZETE, T2 ESaHREZEDR R
R AE s ma s b2 N A AR, Rk, R E R
AP ek b 2 A HURR 7 i i A 3 5 R R A
WA e b1 2 R B2 e T8N, AR e
W TN

¥ 2 (4) THEEAAL R 435 0 ~ 25 cm Fl1 25 ~ 50 cm
TR WU A R (R 2, &2 FHH, 0~
25 cm 1221 0 ~ 50 ecm -2 Yu FIFSFHE AL HE CK+C
A NPKHC 1A U 35 5 ooy T i A4 S A BRI 0) e Ak
B, T IO RS T C it Ak R (7 ML 3 e 1 OURS
AL, A SR ER T E, 0~25cem LJZM
0 ~ 50 cm 12 NPK+C AbBR 3847 HLA 35 5 43 51l L x
M CK 4278 T 29.62% Al 17.74%, WK it LAY
T34 FE AR BE A2 1E 21 KRG HAT HLAR 1) BB, 1 P 3 i

Jti o B (KA AR, ] e SE A A KRS L IR A
FETEMIFR I BENIRE ST o AT LI AR S 45 2R 7T LA
B, HEACATASFRIG 3 5D B R AT LR Z ]
225 W R, hRATR IR R IN R 22+
B ERANU R BE NG K. EJRE A B ] RE
TR AERFEFFE A OB R R A ALK, TR
AP INAN ] S, Ui WG 3 X 208K RS - rp |
JEBAH PR AR AR, EEREBE 0~30 cm
BN G AN S w38

2 AEERLEKELENREERTRIEE
Table 2 Soil organic carbon densities and variations in paddy soils

under different fertilizer treatments

sl Do.2s Dy.so BREE vV
(g/m?®) (g/m?) (%)
CcK 4982.95 bA 8 345.20 aA 45.09 bA
CK+C 6 172.81 abA 9 665.22 aA 76.42 aA
NPK 5312.81 abA 8 424.66 aA 72.91 abA
NPK+C 6 458.93 aA 10 145.03 aA 76.23 aA

e FFIARR NG FREFIR S T RES B S A LR E p<<0.05 F p
<0.01 KV ZEREE, TH.

2.2 KHAMEREATKFE L BN (LS ERI RN

T WU b2 A LR IR A ) R,
AP AR b 1) B HER CO, T T 45,
JE A MU I E R, RS S RSk
FARII E LA B S o IR IR A T 55 e S e 1
P HLUT MR S T3 R IR . f
Bl 3 F15R 3 A, A AL 1) £ KR 5 Ak B
SR TOEER IR ST S - o NP 1] 0 ER U P Y]
i, 7ERSR 3 RIGsEABRITE T, bz 5
TR TG W25 RAIC, B £L KA A L)
A A Jeb R A T T A gl O AR o AN [R]  JE Ack R
AN MU (L T R AP W35 2 e, S AL BRAE R 55
91 RIS K, P I SRR RS FT ik
HH F¥)Ab H NP+C B A e d 5 4 €O, 210.61 ml/(kg-d),
O R =1 T 52.48%, 1t WAL AR L it s F T A2
F A T BT S Ak, 5 R PR AR I3 o
AL B f R A I3 # R /N NP+C>CK+C>N+C>
NPK+C>NP>N>NPK>CK>NK (p<<0.05). 3 KJ5i
FGE M L% Z) CO, 40 ~ 60 ml/(kg-d), FaiE Jq#54b
LI A0 Z K /M5 A NP+C > CK+C > N+C >
NPK+C>NP>N>NPK>CK (p<<0.05), {E¥/55%
W, P RS R IA A 8 33 (A LA (b3 %6 38 1y
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TR AL BRI, BEBA RS AT M B RS T L
BEATHURR IO AR s, 3P A FH W2 T
FHARIE Ak BTG B, I g DR S A NN T3 A= 4
PO T T HORRYERI R, S T A A S
A4 1 PR A AR 20, e T RIEM IR Y
RIE . S ACERAERR TN PR A R CO,
47.75 ~31.16 ml/(kg-d), ELASHId AL FE ] Wl w140 A
b TR o

250 ¢
200
150 | g
100 | “

50 | AN

HHEA WU BT LR (CO, ml/(kg-d)

FEFRI T (d)

E 3 AEIMEARAIEKFE T BN BT LERELL
Fig. 3 Daily mineralization rates of organic carbon in paddy soils

under different fertilizer treatments

HiE 4 F i, Z03EKRE LR AL B LK I SR
P B TR I R PR W T i, AR AR B 0
WA —80 I B i 2 R AR m] LA
B, AEREAS 12 R TR, B AT DUZ A 2
IFORFE — NRUEIF R, ERPeE—EHR

FrRcemamrpast. WK 4 Ak 3 B, L ety
FRAE FH Ah B A2 R A IOt AL A AR 2, I SR AR B 4
2 TR AT AL BRFNS L, TG rp BAURE A 3 1 Ak 2
() SR A B R e e, 1 P it e I Ak 3 v sk
AR K, P 12 )8 0 R AR 540 Sl Lok R
i1 66.8% F119.37%, UtWIFSFTIL A4 & 4 Bl
W B A RAEN, O BE TR,
LIRS 1 2T KRG L 5 TR AT LA (3 2
IR N  F A HEAE 12 AR RN SR
K/ A CK+C>NP+C>N+C>NPK+C>NP>NPK
>N>NK>CK (p<<0.05), HAAjifisb B 1) R
PR, Ud Wt 0 v R B8 i I E s 1,
BRI A LR EZER] . &b 3 SR 1L
IR RN B ENEE EMHXKR (p<
0.05), AN[lAbHR A0 AR B AR e 1) — 350k

35007
on
= 3000
g
S 2500} K
N —&— CK+C
Ef N
iﬂ 2000 e i
';3 ——NP
= 1500 r ¢ NPAC
a4 —%—NK
= L —0- NPK
= 1000 . pReC
j;_.;% 500
< £

0

0 10 20 30 40 50 60 70 80 90

FEFRINTAD (d)
B4 FRIMEARLEKELANERNTLET K

Fig. 4 Cumulative mineralizations of organic carbon in paddy soils

under different fertilizer treatments

®3 BMBIBMRATER, THTURER, RETUERMERT LE

Table 3 Maximal, average and stable mineralization rates and cumulative mineralization rates in paddy soils under different fertilizer treatments

b3 KA R BRI AR ROER R EY A
(CO, ml/(kg-d)) (CO, ml/(kg-d)) (CO, ml/(kg-d)) (CO, ml/(kg-d))

CK 138.12¢C 31.16 cC 20.26 bC 1729.77 bC
CK+C 206.36 abA 47.75 aA 33.44aA 2885.34 aA
N 163.12cd eABC 3447 beC 21.30 bC 1842.99 bC
N+C 195.92 abcAB 45.19 aAB 31.24 aAB 2678.70 aAB
NP 175.48 bed ABC 37.69 bBC 23.91bBC 2064.84 bBC
NP+C 210.61 aA 49.60 aA 33.66 aA 2883.79 aA
NPK 151.81 deBC 32.22 beC 21.64 bC 1867.56 bC
NPK +C 185.95 abcAB 45.64 aAB 30.64 aAB 2621.34 aAB

VE: PRI A 8 JH AL P2

FOEN AL AT 1 S5 12 A (g AR i~ E
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FAGWIRBLT 12 RN, 480K AR
it JIES Ak R - S M URR R A R AT 1 S AR AR
JE 5 TIRIRRE E, nf LR AR O R4 T
IR 12 BN RE R A LR S R
RN, 2 6% iti. SAMEAEXT AL, it
AL FEFFIE BN A 4G, IR R s
W2 e e, DU, T Ak B 1) B s w156 BERY
WA NEARBE o £ Ab BRI AR SE R LAILE 75% ~ 80%,
ViSRS 1 R R AR BURS I 11 S8 B[R] 9 st )
JE% 6% TIBAMNLRMLA 5, - 4 v LA H
BRI, KR LR RN R R
AT, %R b DX KR RS e i

FCRTFR I W A 0 WS T X KR -
AL B2 A RE N LR B 27 A, RN
TR AT AL L PR K s v T DU A AL AR BN . AR
STt A 1 39 PR AT HLRR A A 3 0 g o) A L 2
s AFRAE T A i Ay A 2252, (RS AR B A1
HARLIE—E NN IARIR S, HEF . fUE
B AL R AN R A ARV AR, X WA A
{10 Jti IS 7 ST AN 2 e AT WL P 1) e ]
2, AN IO SRR U BER AR
T, BHERSIES R I RE P B R A
1 J5z IR g P A s £ T 3 AR S R G L
P EAT B iR

R4 TRMEELE RS REMREY KE

Table 4 Soil total mineralization intensities and stable mineralization rates in paddy soils in different fertilizer treatments

il RS ROER R Ak RIS RER 3
(%) (%) (%) (%)
CK 5.12 abA 77.19 abA CK+C 6.44 aA 80.87 aA
N 5.47 abA 75.28 bA N+C 6.21 abA 80.36 aA
NP 5.60 abA 76.97 abA NP+C 6.36 abA 79.60 abA
NPK 5.04 bA 78.81 abA NPK+C 5.45 abA 78.46 abA

VE: ARSI S S B S S E, RRUE A A 2 S AR 12 S A S B LA

3 #ig5itit

A 0 it IR A 3 FEL A 30 P 213 A - R R
MU B S 25 T i, ARSI FEORAT LB ) SRR
BARTAUEACAEALEE, H 30 )2 0 ~ 30 em i [
() EJ2 4. 0 ~25cm A0 ~ 50 cm )2 i AL oS FT
M A A WL 3 B3 W AR sy, AL IR RN RS FL
LA R i siae v EER IR TN =Y AR (ST B (P =5
PR AEAKBRAE T A AR RRE AT 3 o A7 AL
AR SRS W IR B HACAIE 0 ~ 10 eom K)Z 13
8C A N IR IR 25 St a1 it A A SRS AT P b 3
ZIMZESEANK . BRSO3 I, 148 8VC H%
T R, Tt Ak B ) R 2 T £ 2 Sk TN o
T HEFR 22 AT A ALK T BE AL RZ M £ 0 ~40 om ) 1385
il -

21338 7KORG 1= 45 it A Ak 8 - 3 A L A 15 S 0 1
WAL IR, HERE S 1 1 ~3 8 P TR B 2
RBIRGEIRA, AE 12 FRIE SR, A0 FE 3 L
T3 RIS B — AN EAs E A AR AT s . RS AT
I FH B HL 55 4 A it 4 - 3 MU fe K iR R S
SRR e S W, MASATIE O SE W dE . & A HE )

SRR CO,47.75~31.16 ml/(kg-d), FasEn 1k

MR CO,40 ~60 ml/(kg-d), ZI3E/KFE L5575 W11

WA 8y o AN A IE AL 3 1) SR A i S B R

[F] 3 1) 522 0 4 3 6 SO A DG AN R IE AR DG . TG iR el

T Ak B34 R P I A0 I AR 2, I SRR b o

IR 2% i A I A R S L, 7 P R T 3 Adh B

CK+C SRt K. Bk, KBEHE. AU

RIS, B REAT - 45 HLAK 1) SR AR A B fd v

T RS R (VR P SE B A2 o AN [t S Ak 40 - 3 AT LA

Ao FE R e AR AN e RS R B, TR K

ARG . MEACIEFIRS R A1 T, Hom B B 16

INFAFAL R AT R FRA N AR E . PRI, VIR 4145

DX A S Tt JIES R RS A ) R FH 1 438 ik 2 R 5% 40 (A 1 g

I RAT RS rh RS e Ve
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Effects of Fertilization and Straw Returning on Distribution

and Mineralization of Organic Carbon in Paddy Soils in Subtropical China

MALi', YANG Lin-zhang', XIAO He-ai®, XIA Li-zhong', LI Yun-dong', LIU Xiao-chun®
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Key Laboratory of Agro-ecological Processes in Subtropical Region ,
Institute of Subtropical Agriculture, Chinese Academy of Sciences, Changsha 410125, China; 3 Chinese Research Academy of Environmental Sciences,

Beijing 100012, China)

Abstract: Based on a long-term fertilization experiment of paddy field setup in 1990 and located in Taoyuan County of Hunan Province, the
effects of fertilization and straw returning on soil organic carbon (SOC) distribution over soil depth, density and variation, stable carbon isotope
natural abundance (8'°C), and mineralization characteristics of organic carbon were studied. Results showed that long-term amendments of fertilizer
and crop straw returning significantly increased SOC in the top soil, straw returning were better than chemical fertilizer in organic carbon
accumulation; SOC density of chemical fertilizer and crop straw treatments in 0 - 25 cm and 0 - 50 cm were significantly increased, but variation
range of SOC density was also increased with long-term amendments; Significant differences of the 3'*C with CK were found in 0 - 10 c¢m soil layer,
but no significant differences among chemical fertilizer treatments and crop straw treatments; Organic carbon mineralization of different treatments
reached the peak in the initial stage, and gradually leveled off and stable in 1 - 3 weeks followed; The average mineralization rates varied in the range
of 47.75 - 31.16 CO, ml/(kg-d) and stable mineralization rates in the range of 40 - 60 CO, ml/(kg-d), cumulative mineralization amounts of different
treatments in 12 weeks were in the decreasing order of CK+C>NP+C>N+C>NPK+C>NP>NPK>N>NK>CK; Amendments of fertilizer and
crop straws increased SOC cumulative mineralization, but the effects of crop straws returning were more significant than chemical fertilizer;
Therefore, as a way of SOC accumulation long-term amendments of chemical fertilizer and crop straws improved supplying capability of soil nutrient,
and benefited for buffering and stabilizing organic carbon pool in paddy soil ecosystem.
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