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Abstract: A long-term field experiment was set in Jiangxi Institute of Red Soil (116 20'24"E,28°15'30”"N ) in Jinxian
county of Jiangxi province, China. One of the aims of the experiment was to investigate the effects of extensive use of
various fertilizers over two decades on particulate organic carbon and mineral organic carbon of the paddy soil. The
treatments on use of fertilizers were: (1) no added fertiliser (CK), (2) chemical fertilizers only ( NPK), (3) organic
fertilizers only (OM) and (4) a combination of chemical and organic fertilisers (NPKM). Results showed that the content
of the free particulate organic matter (fPOM) and occluded particulate organic matter (o0POM) in A horizon was higher than
that in P horizon and that the deeper in soil horizon the lower the content of the fPOM and oPOM was. However, the content

of mineral organic matter (mOM) exhibited a reverse trend. Extensive use of organic fertilizers , or a combination of organic
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and inorganic fertilizers helped increase the contents of fPOM and oPOM, content of organic carbon within fPOM and
oPOM, and overall carbon level of soil organic matter (SOC) in red paddy soil. The level of the POM in soil aggregates,
the content of organic carhon in POM decreased significantly over the size groups: 0.05 ~0.25mm, 0.25 ~ lmm, 1 ~
3mm, >3mm. It was also found that contents of organic carbon of POM in size groups were higher than that in bulk soil.
These results showed that micro-aggregates ( <0.25mm) enriched and maintain particulate organic matter of the red paddy

soil.
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1 H#dngE
1.1 REMEN

LTI KRS 3 R I B 7E VT P 45 4L R 5 (R BB 7 ) (116°20724"N ,28°15'30"E) 1, ¥R
B 26m , W B RS A%, F FHSIE 17.7°C, A PR BRESIR29.0C, A FHBRRSIRS. 0C SR PRI
£ 1400 mm, H 50% &P7E3 ~7 Ay, BEW BN TREY 2k, THEHN 2624,

R 1981 4E RREFFIA NG, BHER N “FE-F3-K W7, RET MEERR S B RBIEH, MR KR5S
P 5 AETEH 1 3R, 40BN “ LIA R . “73-077 ,“2106” \“4EBE 2 B “ 4 647, “754” “IR-28” . “ Bff 64 .
“Wedlh 3 57 F0“ Mokl 923”7, KFG4E =& 9000kg/hm” 2y, TIEAB LK T REWBTEARBL, BT
FRAE g Ap-P-W,-W, B, XBTHEE T AL RN 1,

F1 GURTHAKBEIRE(0 ~ 15em) THEAFHR
Table 1 the basic properties of surface red paddy soil studied

TR R AHHLC £N 2P £K KA N HHP EH K

Soil smnTe pH Organic C Total N Total P Total K Hydrolyzable N Available P Available K
i (/ke)  (g/ke)  (gke)  (g/kg)  (mg/ke) (me/kg) (me/ke)

PR 6.9 16.22 0.952 0.052 1.07 143.7 5.9 71.2

Red paddy soil

BEACELS g : (1) CKOATEAE) 5 (2) NPK(BHUE) 5 (3) OM(CRHLAE) ; (4) NPKM ( FEHLAE F1 75 HLAE AL
) . MR E : NPK 43 ARG FAEYIE N 90 kg P05 45 kg K,0 75 kg; OM Ab3H BLR5 4 A B 22500 kg
W R E AT 22500 kg $5ZE ; NPKM AL B RE G AWE N 90 kg, P,05 45 kg K,0 75 kg F122500 kg %
=, AR AWE N 90 kg P,0, 45 kg K,0 75 kg 122500 kg #4525, B3V & H LAk 23315g/kg, N
311g/kg,P 213g/kg, K 1011g/kg, JE2EFH S AP 6913g/kg, N 516g/kg, P 312¢/kg, K 712g/kg, /X FEHLHE
5,3 WEE ,/NXEH46.67m’,
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1.2 LIEEERHRE

2003 4£ 12 A(BREWIRE) RALARAERHERE T EERHE R, BEHNE, 2HER (A0 ~
15cm) \BUR/E(P:16 ~23cm) JEHE(W, :24 ~45cm) FIEF 2 (W, :46 ~100cm) 4 JZHE4TRAE, FIRE R &1
LA E S E BT 0 ~ 4 CHR A AL,
1.3 KRBy Rt
1.3.1 +EARKKSE L

TIRF RSB I AR YR Mendes %5 Sainju R Hi AR 73k ", FEms B . RIS 1B B9 IR
TR REERT RIEAZHE, 811 k) ZERTAT, YL ESKED HIEBR(FKE
22% ~25% A ) B, AT REHAN R T R U E B SRS 553 (Failure zone ) 3R A R R/ A B bk, R )5
FEEBRAMTHRENT . EBE TR TETRE(ES HY-54) F,270 v/min FHE T &Y 2 min F#17
TR GRIEMARRLS R, € 2 min BBAE L ESRARBARK), S >3mm, 1 ~3mm 0. 25 ~ 1mm,
0.05 ~0.25mm Fl <0. 05mm +EF Bk, SR 5 FHBIR AR AR REFHBR R, £,
1.3.2  HEBRA VAN WG LN E

A HUBREE B P B2 B AR 8 Golchin %5 FI Cambardella and Ellion'™ f 773k , Bs#E B , 4385 tH i8S
AERAA VY AESBRAEI Y UAE Y OF: b TR RSB SR G IED, IERER
K, B AR X A3 B 20 P B AR DL , BFR R OB B B AME W, A1 W, B B b B A HL i & 8
WK, T UREINY SRS, BBA K, BI7EAS R RiHe A #1 P REAEL) o
1.3.3 ARt

BRI E MR BT, RHUARDIE 18 B HLBR(SOC) : H,S0,-K,CrO, SMm#kik;
SR EMEBEYRERE ;28 S AL IRE-ST LAY 28 . SELGIIE-XBIC R K ER. R
PEOk s BB BRI S N SRR L ks TR . BERR AR 1R KB B S S BUR A ML A B S
BRI 55 B REEA PR TR S, B WG DL 3 FL72 100 B 167, 4> DI & 4 Lk
&8,

P52 45 A Excel ,Origin7. 0 A7 A HEAT ST M . XHF B AEZIMABFHAR, RAARLEZ
6], [Fl— & A BTSRRI 2 R B (p <0.05) s W/NBFRAR , MFEREA A £ 4 R84 B RikIE R
JRjZRBE (p<0.05),
2 ZR5it
2.1 AREMAEAELT - 08 E HLBRA 55 A S8 DUk
2.1.1 REMAEASSEST PB4 5a DL A 1 3B B b i o5 i S

HE 1 T4, &40 A RFESBRA AR ESTRE S BILP BE; T WS 5E Y
HSBPRELARS, ERLET HWESFREIYSE <HESTREIYSE <0 S ATENYS
B, FRAVYRAR R EE B L7 R m A TR IR S B, N BRE N
YIRS T Sete it

IEI G AL B A e B S R A B A E AR A VA S ASEY S BEmHE (B 1), A
BHESBRENY. AESTRENIAT IEETENDE RSN 0.59% ~ 1. 34% \17. 54% ~
32.92% .65.26% ~82.19% ,P E4r5150.28% ~0.71% .8.65% ~12.99% .88.31% ~92.43% , TEA[EHE
FEAL B i B A URCA H1405 B 2280 NPKM > OM > NPK > CK; & S FUhA L & B A #R st s,
VYIS ADENY S BA MR I#EH, B NPKM OM 43 5 NPK CK 4B A2 5 B (p <0.05) , H i
A HUIE BEE 1 1 35 b B AR A LRI B S BURE HL B & 8 , Bremer 22U NSRBI B 1t A
HIHRIE
2.1.2  RREMEAIE WS PE YU S B

ARYEASEEVHN BB S BNE 2,A BFESETRE LY. AESTRE YT W45
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Fig. 1 Effects of different fertilization on percentage of organic matter of physical fractions in bulk soil weight
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Fig.2 Effects of different fertilization on organic carbon content in different organic matter of physical fraction
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Bl m, KX 2AERNTRANY , R RFEESFREIY (B 3), FHEXBHEFERFRBELHET K
SESYESEANYHIETBREEFH AN BE -, A BT U5 ERF NS LEA LK
50.06% ~74.02% , B E BRI YU S BUE YRS B 5 25.35% ~46.70% F10.62% ~2.58% ,3X
5 Cambardella and Elliott Z2f4E ARG "> ;P B0 WA DE YR &5 TG VL 82.29% ~88.14% &
AR A DU IR SR A MLk 7 3 b 11.43% ~16.60% #10.43% ~1.11% , ZEAFIMGREAET AP 2
FEIFE AR HLEk & SRR PLE ™ W45 6 88 PLEk & 1 3R PUER B9 L5 5 5 0 AL 31 4 51 2
NPKM NPKM #1 CK, HEMHEAVEAR FEm L EFHESTREANY AESTRAENINSEUK
b HEEA PR LB, ZETIMEREANRSEER S U L ERNYEHLA MRS ERAEM, At —%
5o
2.2 R[EMEAEALEE X B R AR BURA DLER TR 25 & A LRI 0
2.2.1 AEHEIEAERT BRI R A VA 57 T BB R K E & A m

AR B A RS FA VA SR REER A E 4 Fron. 536 28 [F R4k B 5 AR5
RANY G HIEARKERN LG, A B P ER;HER TS AXEIYS LIERARKERN LA P Z

A JZ R
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Fig.3 Effects of different fertilizations on percentage of carbon quantities of organic matter by physical fractions in total SOC
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Fig.4 Effects of different fertilization on percentage of organic matter of physical fractions in aggregate weight
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BIREH AN AR S EHER TARIRLERE 2 B S) . 3B REEA R TR B0
Y. BRA VYIS RS TE B B SRAK , i T B R AR e R AL B/ LB 3 B A AR M B3
T T o mrosgE >

B 5 R, AP 2 Rt A Ak 22 681 3R Ak eb OB LD A BLk & B A =5 B BP9 : NPKM > OM >
NPK >CK, A JZ[FHifz B Rk BURA P17 Hlak & & NPKM OM 403 5 NPK,CK 4bBZ Al 257 B & (p <
0.05)3;0.05 ~0.25mm.0.25 ~ Imm 1 >3mm B BEF FRA VYA VLS & NPKM 4035 OM A H 2 B2
FEFE, PE0.05~0.25mm.0.25 ~ 1mm 1 1 ~3mm FBEFHR A VYA VLS E NPKM,OM 43 5
NPK . CK 4b¥Z JB] 2 5 B2 (p <0.05) ; >3mm F R HORAHLYA Hlak &2 NPKM 4-# 5 OM NPK,CK
Ab¥Z IR 25 B3 ,NPKM, OM NPK 4b3 5 CK AbBIZ AR BRE, AP HESNEBAREKTT YEE
SHENIANR S BAAHEZ RTTBEER

FEA Rl S% i SR 22 18], AS (R B AE AL B R B3 AR ( < 0. 25mm) FORrA P A DLES B B3 = T KB
Bk ( >0.25mm) (p <0.05) L4 0.05 ~0.25mm B My iz , HEEBHZ B AR 2 K3 i i B 2, 3%
— GRG0 AR . Dexter™ BRI B R T 1f + 88 HLER B4 B0/ 9 B RARTE LR , B it +
AV S B RIEE LIER RN R, ERAEIEZANER TR, SENASHRE L 1 Rg
T SZAR KBEIE , /KRS L BRI B TR B I 2 NE TR EA —ERE N LR, BIREKR
SE PR R B BT SR T BN B R AR, SRR R AT SR A TE B B A 1 v 2 5 o0 B, R L v B B0k A AL
Yy, MEVNERAET BB RAFER . TH WA VYA PR S BLL > 3mm B RECN B, SHAA L
YRR EES . ZTHEEGEANFRDEHEES B LR REE VY R HA RS BEEM, AR THRA
BT,
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Fig.5 Effects of different fertilizations on content of organic carbon in organic matter by physical fraction in aggregate
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