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FEHTCHESEE S ) (116020c240N, 28015 300E) P, iHf
PR 26 m, W HGHE Z RS, A1) 1717 e
HP) e i 2910 e, H P ARl 510 €, 4F
PRI A 1 400 mm, HoH 50% & e 3~ 7, B

1981 4E5L R8T 4f 92t 36 7 g X 2 & I e 1
i, KRG 5 9 000 kg hm™ 248 4o HIE B PUA
IO FE LR F I E BUKRG L, B ERAE Y Ap)

P)W;) Wo 2. i B )2 A 3 AR B b 1k 5

AR R RN TEA 262 d. BN £ 1.
1 (0~ 15 cm)
Table 1 Basic properties of the soil n the surface layer (0~ 15 an) ofthe red paddy soil studied
R ESRiIR3 A5 ATk A4 IS = pu e A
SR pH Qgnic C  TotalN Total P Total K Hydrolyzable N Awiable P Available K
Soil sample
(gkg ) (gkg' ) (gkg' ) (gkg (mgkg ') (mgkg ) (mgkg ')
[AR: VG RN
619 16122 01952 01052 107 14317 59 7112
Red paddy soi
112 JeF R e FE R et s 2 AR 55 1.7 14, 21,28 il

TRIAEER 53 h: (1) K(ANEAL) 5 (2)NPK; (3) OM
(AHLIL); (4)NPKM( CHLIEF A HL LA 5t . AT
L] NPK AR B 43 ho® £ 25459 it N 90 kg, P2Os
45 kg K0 75 kg; OM AbEE FLRFAE hi it 22 500 kg #r
2875 06 o RS 4 h e 22 500 kg 37 6% 4% 3% NPKM
AbFE R FEAE hmt i N 90 kg P2Os 45 kg K20 75 kg
22 500 kg 3 5% 0%, 1 Rk hoo Jti N 90 kg P»Os 45
kg K20 75 kg F1 22 500 kg Frif a3 . &m0 P
HHUEE 23 315g ke’ ',N 311 gkg ',P213gkg K
1011 gkg ', 2T 5 GHLIEG 913 gkg ', N 516
gkg ' P312gkg K712 gkg '. /NXBENLHES, 3
YR AL, /N X HT A 46167 1
113

2003 4 12 H(MeRE ok ) R H T iR & R
PERAE LI BORAES, 2 FHEZ (A 0~ 15 an) VAR
JZ(P: 16~ 23 an) I H )2 (Wi: 24~ 45 an) AV 2
(W2: 46~ 100 cm) 4 2347 KA, A B s Ay
[Pl 8=, BT 0~ 4 e YA AR B, 34T 1 1R
FARGY BT, o B0 13 FORAE e AR A AFE T
KT
114
11411 3P SR AR (1) 43 B 7 1
BT TR
11412 T3 SR AR W 76 T B 466k (PMC:  Potential
Mineralization Carbon ) )il i& FREOAT 4 328 45
1420100 g P59 4l TP RO JECER , I 7Y 438 oK &
FH A FE KB 60% ;5 K A PRI O 2 A5 % B BT
227 2e FEREEFE T, DMKE HEEAEDEE. 7d
Jes 5 ml 012 mol L ' NaOH ¥4 VA5 AN WK — 0 )
WO A A S A AL o i 8 T LS T COR B AL, T

LSRR AR

35 KK Bk i, Bl S PN WROBOR gk 215 7R
Bt HCL % 52 W IS0 - 38 2 05 NaOH ¥ 00 IR FE 1)
Ak, THEH CORC MR Il . T HEWE A vl i fh e
Jlmg kg TR
11413 3 B 5 7R T %5 1% A L 5% (DOC:  Dissolved
Organic Carbon) [l FREX 5100 g AT T 5
VR, F K HE Dl 20B1 R I XK, £E S 0 25 2
le #1180 r min° '"F %% 30 min, 485 50> 10 min
(3000 gs "y, it i B 4 1 JEEL 0145 Im 3L
FLUBNEL, Wi 45 1A 8 I s w4 A LB IR B (Shi2
madzu TOC5050)
115

A3 ST 5 ¥ BT I B AT . ALK
(S0C) : HaSORKoCrOr AN 4 ; A % Pk HIL I8
R A S ) AHER PLLE 35 A A
FACENIRIE ) KIAOGEEE; KR Bl B
S TR SRR ) BT L vk TR R
R AR ) KIBOGE VL,

BT 5 45 5 FH EXCEL \SPSS #1 LSD it 73 #r
A3 T Gt 0 HT

2 iRkt

211
20111 I AT Xof - 58 [ 2R A 98 A0 mT i A ik 1) 52
M 1 R, B, A JE IR AR b B R R 2
TIR BRI S KT PR, HZERIX
WA (p< 0101) o [ KA JZ (AP A [A] R 4 41 5%
P VEEE TR A B B i RURLAR 1T e (L 1), MHTER
PRRIAE> 3 mm 0125~ 1 mm, F] 2R AR 12 @4, %
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FERT A AR B s, BA 0125~ 1 mm LAY AR f
Pk 5 f, (H 2 MEE AR< 0125 mm I, 2% {4

>3 mm
2000 =

E=3025-1mm
A 0.05~025 mm
. X3 <005 mm
1500 - b
Ba Bk
Ba Ba Cc Bbe
10004 Cbr=

IR g
Wi

U

NN

TERE TR A T 5 2 5 B S L AR (1 9 T 9 /N 1
(EELT

xJ' &

55
boled

X%

%
o
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e
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E
c
< 500 %::::‘
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o D <]
s & 0 N s.
g & '
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i= P I
EQ 1500 N
g g g 3 Aa
E Aa _-[-_
3 1000 Aa P =
& a T =
oo i . BaBa Bb gp Ab =N\
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CK NPK OM NPKM

4t B Treatments

BT ATt A Xk A 48 P SR AT 70 T A B 5 PR R T
Figl1 Effects of lon@temm fertilization on content of PMC in soil aggregates

e DR SN I PN o N N SN o V4 SV i A e

150 24 A BT V) (1) 2 53 2. 35 (p < 0105, X #7%) Different capital letters signify significant differ2

ence between treatments in PMC wntent in soil aggregates of the same size in the same horizon according to Duncarps multiple range test (p< 0105); 2) &l h
WG R, W27 [F) A 2341 5 A4 1) 22 7 B35 (p< 0L 05, XK 157%) Different lowercase letters signify significant difference between aggregates of
different size fractions in the same treatment according to Duncarps multiple range test (p < 01 05)

AP )2 [FIRE 2 P SR A AN ) Tt I Ak 298 7 mT ™
b 25 & % 39 &: NPKM> OM> NPK> (K, H
NPKM.OM AbFE AT NPK.CK Ab B2 7] 25 5 2 ( p<
0105) , 3 1t B Kt ] AT B T R ol 48 ek )2 438
A5 AV 71 v Ao 75 s 10 NPK AR BEK T~ (K Ak
D05 KT e P A0 2 R AR 2 4 vy 1 3 A R4
VECERT A B, PTRE 2 it T Ak AR R HE B E DR R
AR, R R B 2R o T A i v ok, il T
LI AT (AT L AR R e e

AT T LASR s HE R AR A VA IR S
TSR AEYRETERY . 0P s R
COLIFIL T2, A2 Hh A WA A AT WL TR AR R R WL
PR, SR A e R B S AL 2 SR T
PR SR R B IR A —, IR
PR 1) COp 2 - 380 COL YRR NI 2L A%, e 2 2
I LI WL R A1) KA QOd 2k, 1
SRR P A BRI g P 1 H s
21112 Kt JIE %o 1 358 A1 2R A4 mT v 1 A ML )%
W AT WL B AT R B 732 R A

FEHL IR ) Sk, A5 ) T A ML R R T
s W™ e R R Mmoo R,
FAL I, A 1 SR AR T AT MU S KT P
JZ. Zsolnay H1 Gorlitz*" th i\ 4y ji JBE Al J +- 13 % 2
AP LR 36 00 B 2, H6) 3% 2R - 2 5 )
AR Christ 25 5045 R 7R, DOC IR A7 T 14
(I T AR o ZE A S, 45 1 4 DOC
SR80 A R HLBEE 1R 012% ~ 1%, ALK
J2 L S P SR A AT AR 5 i 1) DOC A7 AE, IX B
AIHE UL AR 3 A7 AE DOC [ 5] T JEC 6 1 iT 8
B AR RE, PR S R 2 ] e s A LA
ToHUL B A

vl A2 )2 A )R R e ml s A AL 5 it
DRDRE 4211 (1 2), TR AR 42> 3 mm %2 0105~
0125 mm, R ARk A2 @A, vl LIS =i,
BL 0105~ 0125 mm Fi42 Al AT HURK 5 = 5 =,
1< 0105 mm [4] FAA tha] b A HLAR & AT oAt
Rife IR AR AR AP )2 R R 2R A [ i
JIE Ak R R S PE AT BURR 5 2 U 34 2 NPKM> OM>
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NPK> (K, H. OM 5 NPKM 4b 3 2 7] % i 2% [41 58 44
T # 2 5, (H OMUNPKM 4t P ¢ KT CK.NPK 4t
B, H e Z A8 3% 22 7 (p< 0105), X 1 B it
AHUIE RE L 1 a L8 HIER AR n i A LR 5 &2,
REREHE 3T 3L 1 5 3 e ] e A LA 43
FRESE R R RE s, TR S S T R A LB DO

24 >3mm

1504

T2 AL ) T URCHE SE i 18 L e T A L
i i, S Rk N 1 A B A S A i 2
H B SRR JHOA K VA M LB Rk i Y NPK Ak
RN CK Ab# 2 0] Z2 55 dE 25 (p< 0105), ARt TG
OB ot AT S AT WL A — 5 S, ELA8 o 3 AR
IR SR IV L2 R AR

A2 CJ1-3mm
H %(')Z‘.*Imm hi\f‘_"u * Aa
K 0.05~0.25mm ADEERY Aa,
~ 100 <0.05 mm Ac §§M A = E§ Ac
< Bb oy Bb = Z §\§ §§
S s =N\E =\ =
i N N N
k- & ] 2\ N\
iE o Sk -
'pi E 150 NPK OM NPKM
ik
g s ,\7;,,“, Ab % Ab  Ab Aa A2 A 4,
£ a Iia = =
S - Ry Be 0= q s / §§ % =
504 Ce ,_ﬁﬁ(.d 7 \ % = / =
EE BN E
A BEN 71 B\ 71 BN 7] B
CK NPK OM NPKM
4t BE Treatments
B2 A S0t A X 98 TSR A m i AT LB 5 A S

Fig 2 Effects of lon@term fertilizetion on the content of DOC n il aggregates
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8 [HER AR AE WA S TV A B A
HEAR AT HUBRS Z 1) M MOGE I 3E 2 R %
2 45 R, AN A AL FE A B 3 A R A v e ]
WAt W AT HLBR 5 1 S PSR AT WL 2 S
B IEAH G PR 1~ 3 mm HIERMSNE B B IE
FAOG, Wil T AR VEAT DUBRAR SRR B b AT L
BRI, AE 8RR AR AE T 3 P i R B il
RIS B A R HT R W, VR AE T AL L T
PEAT B e ke - 38 e 32 5 25 A R I A3 2K 1)
TEbR, X FRbs A 15 A HE g 58 -+ s VAT ML
R T R ALY o AT 3 A R e T
MR L3 A 22N D I BEAS R b . DRI, 7 - 4
73 B A (T 5 B A R AT A T A e S T
WPEATRU S 5 R ARAT WU AT DR PR A5 S AL
AR o

213

TIEE N AL B AL . T
YA URSE P T 09 B 2 VTR A 1y T T
AT, AR M A 7 A B I S B 8, 5t e e
PRI b SR A R T
VAVEGHLRSS B0 S e L AR 10 T R AT,
A RO T A, R T BT
s kg g wEEE XY LIRS
WURSE o5 S A LB ) e L R SR e A L
O A8 K ST AU -8 S A AT M 11 5 W
o MRS 1L 2 b B A SRR ML U
37 3, 3 3 AU T 1 S ARV /E AT AL
ATV A WURE o S A SR AR U B B R, 4
Ri-RyFEIR.

H 3, [T AL B A S () -8 B A
FHLBE ARG IR IR R R TP 2, A
Wi 2 ) 25 B (p< 0105) . T dLE il AL B oy
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BIZRAAR A HLERI LEAR (Ry) B AT A ALK 7 14 2R 1A
FHLIRIT ELE(R,) K, HZE 75 3 (p< 01001) o

[Fi) it A B ) e 2 S AN ) b (4158 Arh +-458
TEARVEAE PTH A B o R AT WL PR L 2R PRUREAR T
Fto WA B S IR A BLBK B LG 28 (Ry) AT
BAAKIAE> 3 mm 0125~ 1 mm, BERE KR AT L

2

R, L0125~ 1 mm RLAR g i, (H Y 2R Ak
< 0125 mm I, Lt SR R 42800 98/t ek /s ml v Pk
AL 2R A AT LK 1) LE % (R2) M1 3R A bz 42
> 3 mm % 0105~ 0125 mm, [ 5ARi42 @40 Lb % &
1, BL 0105~ 0125 mm R f24 &, 1H 24 4] 5B k< 0105
mm I, LR BE R 428 1 98N Tk 2N o

Table 2 Correlations of potential minaralizaion carbon and dissolved organic carbon with soil organic carbon in soil aggregates in the soil unda lon@term fertilization

RS P 1 T AL A U
Carbon Horizons Siz Potential mineralization catbon Dissolved organic carbon
pattems fraction >3 1~3 0125~ 1 0105~ 0125 <0105 >3 1~3 0125~ 1 0105~ 0125 < 0105
PR A A >3 0 905 5 0919 5"
IR 1~ 3 0199 6* 0 937 5*
Organic 025~ 1 01988 2" 0191 6"
catbon of 0105~ 01 25 01983 4° 01936 2°
aggregates <005 099 6" 01873 9"
P >3 0 626 8" 0954 9"
1~ 3 01476 8 018869
025~ 1 01808 5 01919 7°
0105~ 01 25 01646 1 01928 1"
<005 0562 6" 01680 1
* roe= 01708, 1y= 0578
ARG AL AL BE AP 2 AR U RAR TS PEAHL KTl SR AR (< 0125 mm) , DRl 158 A4 i ) A

By AIZRE A WL L2 #58 I - NPKM>  OM >
NPK > CK, P K30 i A, 4 ) A2 A ATLAIE 5 e HLAE
Bt Fede i A5 AR A SRR TE AT L 7 SR AT ML
TR L
214

HSRAFAE R R T, 5 R AR A Wl deoe
PERICR WU SAN R 2 o s Ho X I 2 B,
AR SZ B AR HCIR BEAR I k- R b L, Bk
P4 (< 0125mm) , KAk (> 0125mm) >, &
SROK AR AR e TR0 22 v 1 ki 2R A 32 3
NN, AEK PSR AAALE J] 2 ik R rhn] Be AU 2 — 26k H
T AR ARG BT A WA Sk BT A A )
REILIME B . 2, TR BUERARRI R # f
WL 53 iR 1R 3% S P52 - 3 URE LR 7 I3, %
oAt =R B FEY B0 FER BEER 2210 52, SEfr A2
PRAR AT HURR PR AR 4B

K3 R, ) Ak B[R] A AR 2 R AR S Ak
o7 SR AT LA T LE 28 MK B /N IR 2 - 0125~
1 mm. 1~ 3 mm.> 3 nm.0105~ 0125 mm.< 0105 mm
(T 9876 AT At 2 B s K Tl vt A AL 5 &,
ABIFFE T 2 FE AR TR A Bk IR ), K AT 2R AR
(> 0125 mm) [ 35 PEAT HLAK A7 A5 AR AT HLIK 1) b

SEME B R R = o bl T R i Ot RN A
e R 5, 338 A SR AR AN Wt T R R IR, AT Ik
SV 2 ] SRR (R P SR T i ekl 3 e 1 o A
BUBS PR 3 A Bl dse 5k, J DA, BT SRR ORISR A1)
VEF NAZ K. Puget S5 Al oF K 28 4k A A3 LB 11
Fram S JUAR, i SR A B ET DLk E] 1A
2l i Six A ik A MLBR A A1 5 A b B g Fa
SEBK I )T, Conant 25 1) Hi# 3 — 21 W
TRIAT S A SO RO 4 B e T S 07

MR 3 AT, I, 45 2 AL S e L E
FicTit BEFE o 25 W47 A SR AR AT AIUB o H 2R AR AT AL
Ty Lo AR AR RS w0 A i oy AR AR A BB 1)
LEK ; NPKM Ak B0 (K Ab 3 42 51 T 13% ~
28%, R4 T TR A AR A HLIE k. AR
B, it S T PR 5% 0 7 2 E K 2R 1 1) 2 o
RS 5 AR IS >R, T sk P SR AR 0 S5 Rl e 1)
P il i e AP L g DR SR A A B
P AR AR i N DU S i, B A HLAE
(ot N, 48 R R AL B 2, PR
JEATUAERC A5t P e W% o 1 Wt ARG HoA HLAE
B NE(NPK) Ao i, 55 A T - 358 A 2R A4 1 A AL
BREIA B0, N TR AT v 1 S8 I i



264 + %

22
s

i 45 %

3

Table 3 Effects of different fertlization on percentages of different labile organic carbon to total soil organic carbon in soil aggregates in red paddy soil

S PSR AT AT LS oy 0 T 2R A AT WL L D

A g R
Treatments  Horizons Percentages of different labile organic carbon to total soil organic carbon of aggregates( % )
R Ry

>3 1~ 3 0125~ 1 005 0125 <005 >3 1~3 0125~ 1 0105~ 0125 <005
CK A 5148 5l 53¢ 5167¢c 41 9be 4180c 0l 46c 01 50b 0152b 0153¢ 0143c
NPK 5168bc 516%c¢ 51 9bc 5110b 5107 0l 4& 01 51b 0152b 01 4bc 0146¢
(0% 51 &b 5191b 6105b 5160a 5149 0l 53b 0l 58a 01 59a Ol6la 0l 51b
NPKM 625 6 30a 61 Qa 5172a 5153a 0l 6la 0 62a 0l 63a 0165a 0157a
CK P 428 41 72d S111d 4114e 4 10d 0l 25¢ 01 26d 01 27¢ 0140d 0123¢
NPK 435 41 86d 5131d 4131d 4 14d o 32d 0 34c 0136d 0149¢ 0l 29d
(0% 4 98d 5l 55¢ 51 78bc 4167c 4172¢ 0l 45¢ 0 42c 0147 0155b 0140c
NPKM 5138 5175bc 51 80be 5126b 51 13b 0l 4lc 0 45¢ 014% 015% 0140c

1) Ri= HZRAEBLETH W @100/ HER AT HLER, Ro= HITRAR T AT LR @100/ HIZRAK ATHLER . R %51 /NG BRI A AH [, 2 W] 2%
W ) 2 S B3 (p< 0005, S5 7%) Ri= Potential mineraliztion carbon of aggregates @100/ Organic carbon of aggregates, Ry= Dissolved organic carbon

of aggregates @ 100/ Organic carbon of aggregatesl Different lowercase letters in each column signify significant difference between treatments according to

Duncan. s multiple range test (p< 01 05)

i

3 4

1) T3 SR PR VB AE AT A A 5 R AT A
BB R340 B VR P 1 186 I B i B Bt FH A e
R 2 it AT AU bt o B3I SR A Y A WA s AN
AP LR &

2) R ORI A I A R A TR
T R AT HURK LER R 42> 3 mm 42 0125~
1 mm, P Z AR 40 g =, LA 0125~ 1 mm Fife
Syt v, AH 2414 Bk < 0125 mm I, BE R AL (1) B
TPk /N e P IE A ATLARS S R0 ATy A ML o 2R
EAENLIBREL K> 3 mm & 0105~ 0125 mm, [4]
FARRIAAR A & 7 @ &, BL 0105~ 0125 mm FifE
IR, M< 0105 mm ISR ARG T HAh R 42 1 138 4]
AR

3) ANIA] it AR AR A )2 B SR A A T
e AT PE AT LB S 1 15 A SR AT ML 38 2 A
A P 2 1~ 3 mm B R ARA B3 2 B3 E
FHKG

4) - SR T 5 A v ik T R e R A O A SR A
fee KAV HEAE, RE 2 A HLIE 55 T8 AL AE O it B8 2
3 SR AR LB P
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EFFECTS OF LONG2TERM FERTILIZATION ON LABILE ORGANIC CARBON IN SOIL
AGGREGATES IN RED PADDY SOIL

LiHukin® Yuan Yinghong® Huang Qianru®> HuFeng' Pan Genxing' Fan Houbao®
(1 College ¢ Resoures and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, Chima)
(2 Research Ingtitute d Ecology and Environmental Sdences, Nanchang Instiute d Technology, Nanchang 330099, China)
(3 Jiangxi Indtitute f Rad Soil, Jimxian, Jiangki 331717, China)

Abstract A lon@term field experiment has been carried out for 23 years in Jinxian County Institute of Red Soil in Jiangxi
Province (116b2(24dE, 28b15c30dN) 1 One of the aims of the experiment is to study effects of long2term fertilization on labile o2
ganic carbon pool in soil aggregates in red paddy soill It is designed to have the following treatments, ilel 1) Zero fettilization
(CK), 2) chemical fettilizers alone (NPK), 3) organic fertilizers alone (OM), and 4) combination of chemical and organic fer2
tilizers (NPKM) 1 Results show that content of labile organic carbon in soil aggregates decareased with soil depthl Lon@2term a2
plication of fertilizer, especially in Treatment NPKM, increased content of labile organic carbon in soil aggregates, thus preser2
ing and mproving quality of the soil carbon pooll Content of labile organic carbon and percentage of soil labile organic carbon to
total soil organic carbon differed between aggregates different in size fractionl In terms of content of potent ial mineralization car2
bon (PMC) and percentage of PMC to total soil organic carbon, aggregate size fractions followed a decreasing order of 0125~ 1
mm, 1~ 3 mm, > 3mm, 0105~ 0125 mm, and < 0105 mm, whereas in tams of percentage of content of dissolved organic
carbon (DOC) to total soil organic carbon, they did a decreasing one of 0105~ 0125 mm, 0125~ 1 mm, 1~ 3 nm, > 3 mm,
and < 0105 mml Contents of PMC and DOC in aggregates were significantly related to content of SOC (p< 0101) in A horizons
of all treatments, and in soil P horizon as well, except for the siz fraction of 1~ 3 mm (p< 0105)1 Micrd2aggregates (< 0125
mm) was higher than macrd?aggregates (> 0125 mm) in stabilityl

Key words Longterm fettilization; Red paddy soil; Soil aggregates; Potential mineralization carbon; Dissolved organic
carbon



