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Akt (4aT 2003 ) APk, DU RUKAEXT IR, B0 7 BB Gu b 26 0 B 55 A1 A 1 0
HE, BEAYURMIRSEE, DRV E YRR SRR RO SR TR AR A L.
LT H B2 ] W BB 7 o AR AN e B A U B S 0 A P AR K A A R S

1 REHE

1.1 AR SIS kb3

FH 1) 5 7 106 1 B AE VT U4 T AV E (N 28°15, E 116°55") XK IBUKFEEMI . ZX)ET
SR O GG R X, MR AR K BT TR AR O AR LR B TR
BRUKFEG L, AT IS A B . AR 255 gkgh, 4%l 1.54 g kg™, BEAREL 95.1 mg
kgt, BB 16.1 mg kg™, @ALH 34.2mgkg?, pH5.5.

SWESIRT 2003 SFEMpAEAE K, DL BRI RE AN ShFERE, R85 AMREE: (1) ERUKME
(CP), HIEHH SR, (2) BHEEE (SM), #IHF5KESE, MEHNEREESEENS
000 kg hm?; (3) #EAE (ZM), BIBFEKRERME: (4 RIFERERIE (N-SM), Sl 5K
&, WiAEH RS E 58N 5 000 kg hm?; (5) St /E (N-ZMD, St S5KREEE. Sk
TR A 30 m?, 3 VRE A, BEHLIXAHES]. & b ¥ FH K [ 45 10 58 00 2 S ) 3 5 75 1 b 341 1] f 7K 4
M, HEBENLIR 35 om Aidy. (EARRIIF J51H, b miie RN (HJRZ . IR A AL
TREHR), MFES A N 112.5 kg hm?, P,0s 90 kg hm?, K,0 75 kg hm?; 7E 43 BE AR LA AT
PRUCHEFEAE, P48 514 N 45 F1 67.5 kg hm™?, 2850 & AL B (R 7K 40 Ve B L BV R it A0 1 )R 25
EHEE B TE LS % SCIR[11].

12 HRRESWESZE

T 2005 4F A1 2006 M FE S, X BENLER 9 MR MERE A, REMZE (0~ 15 cm) &
BARFNRARES, PR KRR AFARR, 2 mm AL mm SR . T 2007 SERERE R, 4N
X BENLIEEL 3 MRFEMERE A, FIFF JIR4E 0~5. 5~10 F1 10~15 cm L2 1338 ke 5 o AR AL P
WRSR R H R A, e B FR VR e, I S AL R R s g 4 E R ok 5 B AT
s ok i R AL TN 2.65 g em®. IERZEMAEMERR (MBC) K& —K,S0, i@ 4%
D151 - SRRt Tl SR P 2 P 5 P 99l 2 ), - SR I e ) 78 A A S T B 7 vk
1.3 Bt SiE

R H KA SPSS11.5 BT SE i /bt . R EidlE 3 MEE WP HME.

2 #R51

21  AFEBHER X T EERMEXNFEH LB A BN A LR E R

t IR E R R E E AR, AT M A M AR e RS B A IR, R 13
MBS AAEDIAR RAE LI 05 4. 3R L AT, BRHb R B K AE 538 FRIK 5~ 10 cm L)Z2 1+
BN EMEEREZE RS, XRPAH SRR B CERE REA . AR R AT R
B 5 H KA ISHE KA T H 3K Rk B M BOT A 8, T SRR, b SR Gt
R AKAEXT R HAEHE (0~15 om) 39875 B R 398 S FLIBRURE VA 7 A B 5 o FEAHIF 9T
H, BERLRAE SRR IR A IR S FLBR A E 0~5 cm. 5~10 cm A1 10~15 cm +LZHTER
ZEM2ES, XS5HEPAEREI SRR, BRI R BRI RS L, BERERER WM
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IKAEXT 0~12 cm Al 12~24 cm + 2 ) 458 25 5 A0 39 S FLRREE PRS2 A K,

xR 1 TREMEFR TEEREXNTEHEMEIRBEMSFLBRERNSIT
Table 1 Soil bulk density and total porosity in the soil profile (0~15 cm depth) as affected by upland rice cultivation with
straw mulching and tillage (Year 2007)

Tr:jtfent 25 & Bulk density (g cm™) SFLBRE Total porosity (%)
0~5cm 5~10 cm 10~15cm 0~5cm 5~10 cm 10~15cm
CF 1.22a 1.31a 1.46abc 53.92a 50.58b 45.08ab
ZM 1.13a 1.19b 1.35¢ 57.28a 55.14a 48.90a
SM 1.14a 1.24ab 1.49a 57.08a 53.14ab 43.88b
N-ZM 1.16a 1.30a 1.47ab 56.27a 50.94b 44.56b
N-SM 1.16a 1.29 1.36hc 56.43a 51.15b 48.69a

v R —FIEE R R R R R A ] 2 IR B BT (p<0.05, XS1H [KiE) Note: Data with different
letters are significantly different (p<0.05, Duncan’s test) in the same column

22 AFEBHES T EEREXREH A YRS & RRRE

TIEEHUR AR BRI RE S ) 3R KT ik HIER 2 W, £E 2005 4, SH UK
TEAREL, #RH AR AN S 20 LI MU AN TR 0 5 B2 A 25 Thi7E 2006 4, #RHLFAFEI+
A P AT R A B R AR RO A, DR B S AR 0 e RN A 5 B 2 2 1 T KA
£ 2005 ££71 2006 4, b E AR SIRA LR . BB RCS B 8w TR AUKE (R 2).
HIBEAT RN, FERS T T R XA RA T, SEGMAGRIE L, MRS B S0 % bk 5
FAE A SR S ST it ) 72 5 AT RE W B e v L3R Ty, T RE S RO BRI AT A T RE MBI H £ 3%
MEJTe EASCH, WERBECAE RG T S IES: 4 4 )5 B FRAE S W KAEAE LI A MU AT 7755
SR LIRS, 5 LiuY, FanPl, 22 B A BURL, R K S o R A
BRI (B ZR) meRaflE R LIRIE ). BAh, KBS o 2 A BAR RO MUK VE W] LU &
RE1E 255 4 NPK P Al 1,

®2 FRHEARN TEERENTEHETIRAIR,. 79S8 pH B9%2IE (2005 71 2006 £)
Table 2 Effects of upland rice cultivation with straw mulching and tillage on soil organic matter, soil nutrients and pH of the
field (YYear 2005 and 2006)

G SO HHLIR s TR N A R OB pH
Year Treatment oM Total N Alkalystic N Total P Olsen-P Available K (1:25
(9kg™) (9kg™) (mg kg™) (9kg®)  (mgkg®)  (mgkg")  soil/water)

2005 CF 27.62bc 1.53b 119.6b 0.44a 12.04a 40.32a 5.78b
™ 27.27¢ 1.51b 118.1b 0.42a 12.94a 35.51a 6.09a

SM 28.66ab 1.54ab 136.8a 0.45a 13.78a 42.83a 5.94ab

N-ZM 27.64bc 1.55ab 124.0b 0.40a 12.17a 36.49a 6.13a

N-SM 28.87a 1.60a 139.2a 0.43a 12.95a 42.35a 6.09a

2006 CF 28.64bc 1.54b 149.1b 0.59 20.95ab 32.630c 5.84a
™ 27.37d 1.52b 129.1¢ 0.58a 19.63b 32.03bc 6.03a

SM 29.49b 1.60a 155.9b 0.6la 25.73a 37.83a 5.97a
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N-ZM 28.03cd 1.55b 156.2b 0.57a 20.45b 29.57c 5.96a
N-SM 30.61a 1.64a 198.0a 0.63a 24.77ab 34.63ab 5.91a

e Rl R FU R o R R R R A BRI 2 Rk B B E KT (p<0.05, X IK3%), TIR Note: Data with different letters

are significantly different (p<0.05, Duncan’s test) in the same column and the same year. The same below

FEAWTTF, 2005 4EA1 2006 F 4 Fh AR A 38 A BN 0wk 5 B 5 R UK R
MERALE (R 2). AHrHERWRERE: (1) A5 8K AL M A5 - 9 A B R 5
RO REE R () SMNERA TR RFTA S SRR . ££ 2005 6, 5HMKIEMEL, &Lt
3AFEMIFRI P AR A A G B o R B R i 3 pH, X R S AR T R AR AL B A
TR S A /I A W R 2 S0t AR 1 K 3 B B K R A A S0 T E 2008 4F, 4% 4 4R (1)
PP /KRG A A B ) -4 pH 535 UK (K2 A 35 . A SO pH 281t 5 Liv A Fan®l7edg
ARG ERIBT TS RARL.

2.3 AFEBHET R T EEREXHE H B A Y Y B iR AR R

TIRFEY A ERRANGE LA P PSRRI 2, 10 L 3R e AL i A P B
DA RAEAR KRR b B S e AR A ) B s RSP R T DA S B - G B B Ak 1) A i
H1Z& 3 W1, 7E 2005 A1 2006 £, 5H MUKIEFLE, #RIFE B2 BRI ME Y AV RS =,
30 AR A D SRR D A . X SRR LRI 5 AN AR X () A b sk
Tt PR A 55 W ROK AR BT T 45 AL W R D B R AN E 5 2K HEE VIR R,
BV — 5 B Py - A A e o S K R O B I 1 ), AT DA B A e
Ry i A R R Y,

3 FEMEARTEESENEATIEREMEME L. EAIFIRFTIREEMEAIFM (2005 450 2006 £F)
Table 3 Effects of upland rice cultivation with straw mulching and tillage on soil microbial biomass organic carbon (MBC),

basal respiration (BR) and soil enzyme activities of the field (Year 2005 and 2006)

AR Ab P WEEYAY) LR IR AL E G Jhx ity THEA Bty
Year Treatment IR0/ BR Catalase Urease Saccharase
MBC (mg CO,-C (<102KMnO,  (mg NH,*-N g*  (mg glucose g

(mg kg™t kg h™) ml g™ 20 min™) 24 hY) 240

2005 CF 523.4c 1.71bc 13.05¢ 1.19b 6.11c
ZM 457.4d 1.57c 13.48bc 1.21b 5.75d

SM 572.2b 1.82ab 14.66a 1.58a 6.39b

N-ZM 492.5cd 1.72bc 14.05ab 1.18b 5.82d

N-SM 679.8a 1.95a 14.28ab 1.56a 6.67a

2006 CF 561.5b 1.88b 15.36a 1.39b 6.21b
ZM 526.1c 1.81b 15.51a 1.27b 5.81c

SM 600.9a 1.93b 15.83a 1.52a 6.54a

N-ZM 537.3bc 1.87b 15.49a 1.20c 5.91c

N-SM 625.3a 2.18a 16.20a 1.58a 6.75a

H13% 3 R, fE 2005 - A1 2006 4, 5HHUKIEMLL, 5 5E 818 m HIRGEEY A Rk,
G AR B R s LR EY AV E SR . 2 R 4 s, REGUEY AV E RN
SEREIPIR ) 73 B SANUR . R R R B IEM R R R . X —4RRY, SE g ACREE
b, 7SR AN R R R B AR S A IR E R, BRI SR IR . b
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J DR 2, RE I FR G B B T A R i T ORI, DARCENE T & ) R IEE )
A KRR, Ao, R, B RAE S PUKVEE IR E M R R R S R RS R
575 BB T 7 45 AR L
24  AREBHET R T REERIEXTFEH L BEE R m

AR IR SRS A g b S S AE R AR S R i L i — S B LR
A R e E A A AR TR A gk, R iR R R AT AL
YRR N A . IR . R AR R G il E AL AR, K AL A N
KA, MM RIS EAL A TR E . 38 3 AN, 2005 4E7 B S AF AN G ph 78 B SR i i S A A Bl e
HRUKAEREN, XAE— R E LU, SEGRKERIEAHEL, B R ER G R AR R
A A SRS R R P M R, B R T A I S

TIRARE R — MBI, H%S 5REEEHAERE, REEEAE VRS TR KR, HiE
PEER AT LA e RIRERUKT, DA TSR B M S AE R . RIRE AR . 2R FEE A
EHEYIFRP, X w5k REA AR TR, B HIRIREEE S I e R . X
RHPRIR . AHLF SRR RS 2R E B (R 4). B3R 3 77%1, 7E 2005 4EF1 2006 4, &
AR R S AR KA B R AR B . T A, SRS KRS AL, B
AR R G 7 R R E A e RS, 845 PR A A LA R AL
AT B S5 38 5 A P ISR

TIRFERERG (B 225 LA VUG R, SRS T DU e g R B AN
BT AR AT, X80 398 v S v bk i SR PR ke 2 B T2, ik 3 WI N, 7E 2005 4 A1 2006 4E,
S KAEAR LG, R AR B PR - B It . 0 BT LR R P R 2 B SR R AE & A T L
LT T R RS T S B R M BB RGP, ek, 5HHUKIEMEL, B
AR G 7 RS B R R R (R 3D, UL E R AR R R R B
HERE - MUK 104k, bR m LI

AR S R 7 B A RN G 7 R A A K R B - SRR R RS 1 B, TR
T, (D iEANFIFEERE R 5 v o IR RE PR A e R I REVR AR, IS A B S A
K, FINFEHAGEEHE RN (2) FbbRE e i EA g & L Ra PR MRS & &,
M H A R KA, il R A, IRE HIEAE YRR, W s
T IEREE AR RS RO Ak, A SCrh B R 5 UK I A IR R L 1
ZSAN, S REPNTIRERA AR, R 5106 A F AR 1 R A
25 TEBAYENTIEEE S B  ASRME T

T A A RN RS 1 S IR S R 2 AR RN B DI R, L LR R
Iy e B ARAE AR KRR 20 LI AR R IS, SN, TR 1
BT SR SRR LI HURAIR 2 & B, P Z A A R LR R, K
B HTFEANIZ a5 R A E B, dt, ASCE 2005 £ 2006 SRS AL S R S 1A
AP FERRIT IR T RS M EAT Pearson AT (R 4). B HTRIAL,  HIEAE I AEY)
. FERNPEIR . AL DRERRE SRR 2 S R LR . AR AR A M 2 R E N IE
MIKKR (KA. GE5%£2 MK 3 M, 7E 2005 41 2006 4, L IEMZE Y ERR . IREEAI b
FE 32 - A LSRN L 39897 43 T i UK S et A [R] KRB AR 1 e 51 AR ) L33 IR A7 4. R
A A B DREGATRERE A S AR S O R R, AT LA SRVE K AN R K B ARR AR ks
G SR A 1 A B R

*® 4 DREMFSHFRTZENEX D

Table 4 The correlation analyses of soil biological and chemical properties during year 2005 and 2006 (n=30)
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AL o ER: Bt A Rk A pH iR
oM Total N Total P Alkalystic N Olsen-P  Available K Urease
WAEVIEYER MBC  0.742%* 0.724** 0.329 0.564** 0.345 0.376* -0.085 0.775**
FEAFIR BR 0.823** 0.805** 0.613** 0.872** 0.565** 0.043 -0.190 0.690**
AL Z s Catalase 0.652** 0.522** 0.852** 0.721** 0.812** -0.301 0.001 0.439*
JI% % Urease 0.759** 0.704** 0.253 0.562** 0.291 0.382* -0.096 1.000
WEVERE Saccharase 0.820** 0.737** 0.324 0.602** 0.384* 0.395* -0.144 0.824**

P %, 0 JFRIRTE 0.05 F10.01 /KF AR HEIA 2R 2 KF Note: *, ** show that correlations are significant at the 0.05 and 0.01 level,

respectively

26 BEEENMGHEERENSENARE

s LR R, AERER T F T RXGEREE R L, B RFEATKEE R
VRN G B 72 5 51 B T DA A% G e /K R R Tl o A 5 JIE ot g R B M) FH RS A B 90 ) 9 7K
RFEVERE . HRDE, — 7, e b A SR A ST STt 10 78 o 5 A 0 22 e A /K R B RE W
St AL Sy 3 — 51, 78 RSN G A S S I LA A A AT A o TR R
B T ZDORIRAE “XE” I ] i T3 M B A AN 57 30 77 /0 T sl AR e K 5 e A T i i B AR K<
M5 Y, T & BEE ROUR R T AR RS BE0 . BT A SO 3 AR SR AT 1 I E 2
P LS G i BN U AR M L, 45578 AR A G Bk 7 o R A K RE e e, T
Ao I WK 9 Aok B A 5 A P -3 NP SR T AR AR, SE 3 — 2D O i AR T8 o A7
HAESRAE ) (B St k.

3 & ®

SHERUKMEALL, RGP = SR B R AR AL (i AN 2 . BRI 5
PERCH FUKAE B35 FEAK 5~10 em L2 LA A1 B 48 &2 IR R LR . 5EMKIEMLL, %
R R E RS IRANR . 2R AR S B LR, A R B AR
BERE IR YRR IR RN AT RS TR R AR KA 2 PR IR R E
AR S RS . SRRV EY R AR RGN EERERE, T DD PR SRS H R E
71 Ui ALK A48 R .
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EFFECTS OF MULCHING AND TILLAGE ON SOIL FERTILITY OF UPLAND
RICE FIELD
Wang Dong  Li Huixin Hu Feng’
( College of Resources and Environmental Sciences, Nanjing Agricultural University, Nanjing 210095, China)

Abstract A field experiment was carried out during the period from 2005 to 2007 to investigate effects
straw mulching and tillage on soil physical, chemical and biological properties of upland rice field that has been
under the double-rice cropping system since 2003 in the seasonal arid region of South China (Yujiang County,
Jiangxi Province). Results show that no significant difference was found between the treatments, i.e.
conventional flooded rice cultivation (CF), upland rice cultivation with straw mulching (SM), and non-tillage
upland rice cultivation with straw mulching (N-SM) in soil bulk density and total porosity in 0~ 15 cm depth soil
layer. But Treatment N-SM significantly increased soil organic matter, total N, alkalystic N and soil basal
respiration, and both Treatments SM and N-SM significantly increased soil microbial biomass carbon content
and the activities of urease and saccharase, as was compared with Treatment CF. Therefore, the findings suggest
that upland rice cultivation with straw mulching and non-tillage upland rice cultivation with straw mulching may
be cited as novel water-saving and fertility building rice cultivation models for extrapolation in this region.

Key words Upland rice cultivation; Non-tillage; Straw mulching; Double-rice cropping system; Soil
fertility



