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(IHERBBE LIS, B 210014)

2 £ F

(ARLRMMBERERRESFRRER, BEHE 712100

H E SdtEMsEMEERHEMRRTRERY, FEAMBERERK,
KYKRKRE 0~ 5cm 25 E & AETIE 2.89%, ANHEEESHB. 2ASETH. R
EBESRERN 70%, REE 2% EH. TREHES, AEELEO~5Sem) 2R BNEBR
EEEM 50% A, BN AR R 52%~ 56%, 33 + WAL 63%, FEFF + 1LAE N 63%~
70%. FREBELE S HEAR ARV UE. EYREATREELRTNOAREREN
BRI, AR, 555 2 EHEA YL 52 8 LS E B A TR E ey m.
BHEAZNSEANS LEPWE LT YR X, BETHBAEM,

xR BERE SEF R BERE, RRES

hEHES  S158. 5

RE R K PG AR, 783 2 b X 0 4] 38 1o A 2 A R R A K T ok
BB U, R L, LA AR ORISR, RRESRLR YA - ER
FE., *FR#EYLTesiinmRERMGERS, MK RRERNET 28 Dotm
BB A R, BN AE L HERRFHANFX T BB, T L THE %
7K B 0 5 6 39 8 P S D B b - 9 B O RO B T SRR AR AT, KRR R T
—ANEBRE LI, AR, 56 R 6] i 55 S B 139 K AT S Bt a8 & xf AR
5, RHRBREAFEMN AR W, EXFEMHRBGERLLD. ASUEIHET 25 FHH
&R A AR 58 0] I PR T BT

1 MHEHE

1.1 R TS HEREY
HiR KT R REE T K KE L (Gray Fuvoaguic Soil): # /2 (0~ 15cm) HHLE & &

* EREARLESE SME HHES39430090) MEXR Q ARFE ST B (1 #533880537)
» S TERAETIERABHKRET/E
Yo B8 1999-03-15; WE B2 H #5. 2000-03-29



4 # RLEE. BEREXMTROAR L EEEAREE W E M 457

19.7g / kg, &R 1.28g / kg, 3 B% (P,0,) 20.8mg/ kg, I 38 #eth 8 (K) 422mg / kg, etk 48 (K) 58mg/
kg, pHB.0%: i L F LUK Z RN, B — R R A, AW E S /T 2umi T8 Tk 5 68g / ke, 2~
10pmf 5 114g / kg, 10~ 50pm# i 637g/ kg, 50~ 100pmH 5 91g/ kg,

WALEW R KRN, B S = SRR, KB RN, NEIER S,
1.2 HiEite

HERFEVRRHLHERBRET 1983 6 AGRERFEBTEAE. ZHRKGE m A5 (F
BER), ¥EEMRE 1039.3mm, FHH KR 800mm, ¥ETHSE 15.20C, £ sem il 16.8C , B
B

BB G B (NT) A5 HLEHBE (CT) W R B 7 3K, %2R [ 8 FE 5 20 14 il A b 38 S 71 B 42 47 AE B (3
B, CK) . BIERAE R K. W BERRES. JALH) (CF) . 352 5ALAE (R E. 3 BMES. SIL4E) BM (PM) . R 4T
SAIE R & i BRERAS, SALSP) BLHE (CS) M H 4EK IR (F) IR IR REH1 %, m & A aF+ M8, &
H=W, 30 NMNRBEHLHER, DR E A 33.3m’, BIB9S S SR W 0 LA B —R (— B A
15cm) , AL RAEWERAERBIA L0, i i)E RERETME ST ERBABE, SoRE B e
RE CRBET Scm) ) VE# K2, B HEATHHBH, T AEAR 6. 4K bR/ X 8 46 R i AT 47 AR B, 0 b 4 e 4
P, RIFR R, kN KBS REWEH R TR, hBI KR X 2 S/ BT I — 8 A+t
B, BHELERSERARLE I

AR T 1995 4F 10 ALWR, M 13 k.12 B/ E, B4 10 A TAMB/IE. 6 A LAk
;6 A T AT, 10 A LRk, SFEYMNKH= FFRERMERER]), RE/NE 5K
FERLAIZEATRE 0, 1995 F R Bk K 803 E BB R, TS AU ER RS S B (FRERS R
H). 1995F 10 AKBRKGEIMLERE—BE/NX. £ KRS LS, 4 0~ 5cm, 5~ 15¢cm, Fl
15~30cm = EW, B THX TS B, 4 5id 2mm, tmm 1 0.25mm 5 A& 547,

R BLE+-£5HER

Table 1 Total amount of fertilizers applied in each treatment during the 12 years of cropping (kg/hm?)

s} kAR e+ FERF+1LAE
Treatment CF PM CS
N 4856 5241(33.9%) 4607(12.1%)
P,Os 1500 4649(68.0%) 1875(13.0%)
K0 3645 5177(29.6%) 4589(20.5%)

B B P IR BT b Y H )
1.3 NEBMBEAHF%

TRER. JFRE; LT RE: A 2mol/L KCIBR (K -+ = 1001), KIERHE: LRV WE =S
SERABERRAH AL BEH HFHOLAE B G E 5%, RERE DRTT L. 8K EHE
FRU, BIRTF Lk fE AT RE &4, HHE BT 30CH R, BUIEH 1.2.3.5.8, 12 71 18 FIES, B
KCI BT AN &SR, ZBAT: TMEDRIH 2mm #R T LR, A SRS A EE
PIHEE R KR 65% 4, FIOCHEBAHTRAE 10X, RASHP—HEFEHERTER 24 /0t
(25C), se e He L F B IR A AT KR, H 0.5mol / L K SO M (R +. 1 4:1) R % 30 M 48 B, B
BAFREER. TREVBRETRIE B, =222  HH EXEHRIRI RSB SRBRTRA
R EMHE,
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2 R 5¢He

21 1HE®E

Mk 2 FR, 13 0~Scm G LHE2ATEYE THE, S~ 15em EFMR, #18 L
HBeASREETHAM. BEHENEERAKL 15~30cm 2R SHELT ELR.
THRAREHNEPEHENERES A, XESESTEMAZER MMM E, #1818
0~15cm LELRTEMER/D, A KI5,

& PR R b3 3 IR 2 BB FTIA MR R K > FIES ZALER S > BT
HUEE > 3t 8. FALEERSMES LE NEHE TR L EHIERAEXWER; Kk
2R R T R AE TR 2 NS BR &, BT A UL 540 BE Fo i i 2038,

ARBPMAKRLE, RENETERKHMXABHERLTARESENHT, L
BAE KB B R E T EMMARG, R, DI AR, Rt T8 8 xt £ 38R H i
Hm. BT HRMKE 0~Scm HEME BB REEHE T HRORXRIEHRE, A
H DU 2 Ok F it 3o 3X — [8) B AT 40 AT

R 2 B, AHAIRALE 0~ 5cm L HE2A T EX 289% M), EATEREX — K2R
EXARHKARG, HESAXINBRSHEIUETRERE. ARBEESE2HE, 2
RETH, REMMEN 0%, REFE2% ESR. TEE#HE5E, KA LABRBRLAEN 2N
A MR 50% A, BHEAIE KBS T AR, 8 MR 52%~ 56%, %3 + /LK A M
I 63%, B FF + ALIERI 8 MR 63%~70%., MX—HXEAH K HEAZREE, &
RIS R KRB HLR. RARESETEHTE® T REERWRE B2, e,
R REEWEAEIIC, HEMERT IREESEKE.

F2 tmeEaRk
Table 2 Total nitrogen content of soils (g/kg)

BrE R T2 iR =Pis: ]
Tillage Sail Fertilizer treatments
methods depth R *f B il I+ FE AT +1LAE
(cm) F CK CF PM cs
Sk 0~5 2.89(100) 1.48(51) 1.61(56) 1.83(63) 2.02(70)
NT 5~15 1.61 1.12 1.03 1.23 1.30
15~30 0.85 0.73 0.75 0.61 0.62
B 0~5 2.01(70) 1.38(48) 1.50(52) 1.82(63) 1.82(63)
CT 5~15 1.62 1.16 1.35 1.53 1.31
15~30 0.89 0.65 0.68 0.73 0.64

E: (PR~ ScmBBiik R 152 & & 8 10088 iy A 1 E

22 TWETHE
ZAFEARTWPANECE MEERRIBERENWETILATE. K
THRSM LR ERBERAGT RS HER R AR A KBRS FENE T 18
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B HE M),

FARE P BT S 304N, K P 10128 15~ 30em 12 3%, B AV 7E A [ B i8] Ay 49
T ARERAUEEZR, ERHTUERR S E—RIA¥HE, BERFRSE Y ST
BEHVMHASE, HMERARAEEE.,

ML HERRTHE N, (D ATUE S, S+ 0~ Sem WA ETLRY
BT # 8 S~ 15cm /2, 0k R B S8 H 88078 T 8 B0 IR IR L, BB SR AE AL B AT 2 4
T8, HRHKRAKRAMN LEERBRSTRRHABRELLEHBN 15, B4/
HAEH Gt LM RENEINER MBI AT FE LSRN, B2 80—
ELTEER. RREBEIWAHILUMNIRT; T Carter " El-Haris"  Stanford #38 3%
FEMHN R BT BRI R T RS SR T LR M X —5
M. BBRGT. AR LEARERGO T AR, MHBEGT, KRS0 TH &
RETRE,

GHRMET, AVERHALIE T8 NAUR TR 38, FHEAE 389 N IS, 2
FETCALAE 38 NE FRAEAVIE LB, XMIF 528 BRESS—50, L
T, BHEAAUE TR IA B R AT g, R85, 3 A RN IR L
PEENY MG &, T H RPN REERAT AT ETREMER. oMK
WE AR A B A RY., BX, MENES HERAE N REEEEYEEY
fEH.

T3 TMEETUEN,

Table 3 Soil N mineralization potential N, (mg/kg)

B = 12 e} 4b28
Tillage Soil Fertilizer treatments
method depth IR Puis 1L BE MEE+LIE FEFF+4RRE
(cm) F CK CF PM cs
Gt 0~5 2174 58.0 89.1 126.5 130.4
NT 5~15 61.6 21.4 12.8 528 18.5
#E 0~5 88.5 429 86.6 118.6 117.1
CT 5~15 54.8 234 67.6 85.3 550
2.3 THREYRAE

TRBEYHEENRRS AR, DAEYER, B HIBARAN -84, EE LA
REFPRAEENEA, ANZ LIRS HEERNIRIUEN. AMREELE 4.

HEEELHEEH IEXREYBRAYETHE, BESALA, MHEH L S~ 15em &
VERRLEHE L 20.3%~57.8%, B 1% 15~30cm AW B A SE LS8 8.7%~
71.2%. X0 TEMEKMET TR GE B SMAET 5~15cm RETER +12
L, ATTA # T 138 T 2 P A8 K B 4.

— BRI ARAE R REAEYN AR - kA LEEYER, KYEHA TN
RIEH S8 HICA RN L5, BEL RS BRARN, LAENBIEYERWHN, %4
R, AR SOk PR L3 A B RURE AR TR M AR AR B, A ALAE 5 T AL AR
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F4 TREHBASEB,

Table 4 Microbial biomass nitrogen content of soils (mg/kg)

BHEF X = RERHb
Tillage Soil Fertilizer treatments
methods depth i pogii! 1LAE B FE#F+4LAE
(cm) F CK CF PM CS
SB 0~5 263.8 101.4 145.5 168.0 164.6
NT 5~15 86.1 44.0 46.2 634 70.4
15~30 327 48 9.5 5.3 7.8
B 0~5 133.0 100.6 132.2 158.1 154.6
CT 5~15 83.5 55.2 109.4 103.0 110.0
15~30 231 6.2 10.4 18.4 133

FLHER HIRAYBAKXTHITHIEH L, K RGREYBARS, Bk RLEE
YIE R R SHETTHUAL A ALSE AR 2, S BB & 15 UK R E R R A 2B T %,
AN LEREEERA R EZG TAEHTEYRANHE,
24 1T RSH

T HRARR S TELEAW—/IE4S, BEREYRKKN EFBZEZRS, £ HEARER
FRIBRAAEENER. —BkRE 27 RSRSERARROREZRYE, AUNAE
— PG, MR SR, 528 A7 (N) REYBRAVERFME, e LifR

®5 IMTHESESR

Table 5 Mineral nitrogen content of soils (mg/kg)

BriEr X TE R ah
Tillage Soil Fertilizer treatments
methods depth K pui ALAE BE+LR FEFF+4LAE
(cm) F CK CF PM CS
g2 0~5 224 14.9 19.6 211 225
NT 5~15 52 8.1 11.3 8.0 15.0
15~30 35 6.2 7.7 5.2 8.5
#HH 0~5 14.1 20.0 24.1 24.7 30.9
CT 5~15 6.4 13.6 13.0 15.4 11.9
15~30 7.5 54 6.1 10.9 7.7

B RER EBREET AR B 138 (kR G5, AT HE iy T 5o B o S RUAE B R At
REEH TR THE); 5~ 15cm R#t LRT RA S B IUET MK ALE (FEFT + 4LfE
WhFEERSN)., —EREEE R TR BA LMY R, KR A LR ETRASE,
REEMEAEE— BT #8133, Rice WX BB T 28 L ERA RO @A
WAL R ET R, AR SR DR E, SR AER T & L
WA BEESHRILBERTREIBA K.
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2.5 TMUTYMBEESE

TYBEESER LR N EERR HEREES ST MRS ERY LY

RYEER X, PFEMBEEESENEMRARAUAE, AFEALERERGE6), #i#lt
RTTYEESETEUER T s DR BE, DROBEMIEZTE BT EER

®e IRMYyWEIESEHSE

Table 6 Content of fixed ammonium by minerals in soils (mg/kg)

BrEl R +2 E R 4L 7R
Tillage Soil Fertilizer treatments
methods depth KR putii] 1LAE HEE R+ AR
(cm) F CK CF PM Cs
A 0~5 178.0 1549 192.0 204.1 236.2
NT 5~15 158.6 154.7 168.1 178.7 212.0
15~30 176.8 149.2 158.7 170.8 178.2
B8 0~5 187.5 184.1 186.0 224.0 267.0
CT 5~15 195.8 177.5 187.7 209.0 204.1
15~30 182.7 174.5 169.6 183.8 153.4
B Y E .

T RK SRR EM K L, K 6 R, 30cm A K +EE A% S BMAER K 1%

2R EYRE T HEAAA, EEZRHELE/DN, KRLTETS AR, FAE L
RERATROERTEMEESENTE. HEEL + WEMRF + KENSEEE
SETFEHRTE, R T RMAEMNALE, TASHBEE S, B UL S LHLUIE R
B, B TCALAE (R 2 T A ALAE G 504 , K5 9™y 3ot A LA A R0 A0 BB A tho A 2 L B i 5 LAE By
RiE, X—dBXZHYIE C/ N LK H A, MATCHL BN T E 5 R E A% s
B, BE BRI E Y RGBT, SRR RS B S H B, M
MY BEER S TR R S SR A KA A Z M,

o
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THE LONG TERM IMPACT OF DIFFERENT SOIL MANAGEMENT
ON NITROGEN FERTILITY IN RICE-BASED CROPPING SYSTEM

Gao Ya-jun Huang Dong-mai Zhu Pei-li Wang Zhi-ming

(Soil and Fertilizer Institute, Jiangsu Academy of Agriculmiral Sciences, Nanjing 210014)

Li Sheng-xiu

(Department of Resources and Environmental Science, Northwestern Agriculural University, Yangling 712100)
Summary

The influence of long-term application of fertilizers and tillage under conditions
of 12-year rice-based cropping system on soil nitrogen fertility was studied on Taihu
region of the south Jiangsu Province. The results showed that total N content in the
soil layer of 0~ 5 cm reached 2.89%(M) in the long-term fallowed soil. The
treatment of fallow in combination with plowing every crop season reduced total N
content to 2%, occupying 70% of the M value. The total N content accounted for
50% of M value for the treatment without fertilizer, 52%~ 56% for chemical fertilizer
treatment only, 63% for treatment of pig manure plus chemical fertilizer and 63%~
70% for crop straw-chemical fertilizer treatment. The various tillage methods
significantly affected contents and distribution of soil total N, mineralization potential
of N, microbial biomass N and mineral N in the soil profile. As to soil total N
content and N supply capacity, fertilization, especially the combination of chemical
fertilizer and organic manure played a greater role than the tillage did. The content of
mineral-fixed ammonium in soil was related not only to soil clay minerals but also to
fertilization.

Key words Rice-based cropping system, Tillage methods, Fertilization, Soil
fertility



