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TR NPT A RO ERTT A, DR RS
WA, 312 AN, REAEEE 3 ANEE, 3L 36
AN, MR 80 m?e BHE T RGBT (DT)
HEBERE (ST); 3 Blofsf Iy ol Juddidk (TP,
Bk (TS). E#E (DS); FEAHJr Ay EAAHAT 2
tH (NS) 5T m (S). 3 Fifikir AN
FEAHT R R B WLAR 1, T —FiAE 7 2R A [
7 5 RE R AR B (¥ 5 A 1 S AL RHE 7507 AR 3R
FBEAL I 2 AL 2 (0 TR AL AT BB, IR0 20 ~

25 cm, VRFEMF VT 90 2 LR LA IR A R A2
K] 1GSP-200 2 i Bt 525 AV K P 22N LEAT BB
TREE N 8 ~ 10 emo FfFFAx i FH A B AE /KRG B 20
K AR AR HLEE 25 T 10 em 22470k,
FEEMRERKEE 5~ 10 cm A4, BWAECTHIm.
W RS 1340 F A B i 2= SRR 5, R T A W A
B AT B an BN -, T A R AL T A BE R HT 2
e i AT 28 3ok — A A R (R0 T 30 5 A AE R RE 8 Ak /4%
FRETRIPEAN 1.

F1 FEMEFRTHERERERHEE

Table 1 Population density and fertilizer application in different cropping patterns

775X i A

JERGE %

I LR ECh 25 T3k /hm?

MK 180 kg/hm? 46 N, 90 kg/hm? 40 P A1 165 kg/hm® 44 Ko B IR

ARF PERBEIEAN AL . BRI PRI — PRI o PRI 5 B8

EIIES RS Mk 47 JTtk/mm®, RGO 41 J78k/hm’
B FLHETEAE R 75 kg/hm?

JEARAE = 6:3:3, HACILIEAC: 2 BEALFAE =3:3:4 A
B8 W RS e et OO 00 N @R R N BE i

SN SRR S IR AR — RN o R IR S R 15
BENE 2. B8 =3:2:3:4, BIEIEIENE: 7 BEAE 1.5 BEAE 2:BHIE =3:2:2:3 i

1.2 MEMBSAHZ

1,21 KRR AR D BEE MR A S B3R T4
Tiit  BEASKFEEE, RASNXE S 1 m? A i
AT /KRGS BEROULIC 2, il SRS 77 1R R X
o BAURRERG 7 R 1 ROKRE S BERL BRIk
S PE RGO RE 14 X, SRk BERUA KRG 7y BE S
JsVie /&

KRG BEI]. BRI, SEARIN. MERI, M4
RE /N ARER MR R 5 /¢, F /N E i e 45
AR E ARG R MBI S T 105CARE 30
min, ZJEFERAE 80°C NS T Z 1 I AR E A b
T E .

1.2.2 e by e sy o 2 W SR I Ak /1N X P HY
1 m? RE AT SR, D5 REECRIRER S, ISR F K
T 5 g S AN TR (ORI /N X3R4T
BTN, BT SRR A .

1.3 HEHFnALE

H¥ K H Excel2003 HEAT AL FE IR H SAS8.0 4
PR EEAT 3 3T 2204, K LSD HEAT W A
% (P<0.05).

2 RS

2.1 KIBEKEABISE

2.1.1 KFEEF IR N 2 \T4n, 4 MEKZEK

FE A4 B W R B e R D THfp R . PIZ=it
FEARRR AN IO T [F — RAEFI RS AR, B LL B 46 Fh 33
Ko BANEFWHEEK 15 K; HEBMLL, HpR
PR AR ZAE CEFRAERKID RIRREKT 21 K,
AR St CRTEARKD M4 T 6 X, H
R BEIAFICT I L BB . A ZE AR
2009 HLREEIE A WSROI 20 K, IR
PRI HARAE R T 19 K, Midh B BE N T 1 K.2010
W, RO, ARy Xk E
2009 FLAEK . 2010 FAREZATRAI PR R Ak 30 4
38 K, L2009 HARERLHIAK T 7 K, #ENMEFHLL
2009 HAEZ T 13 A, i 2010 SRR ERERERH LG
2009 WA AR T 5 OK, BEAMEFML 2009 ARG
279K,

2.1.2 ZEERE NGB LR 4y BES) A AT LG
e (B D, i 7 2 s e Bk o) BE A 2L A 2%
VUZR /KR 25 P bR o BERCE R AL 3 (TP) B
Fr TR (TS, b (TS) BEFmTH
FEALFE (DS). WIZEMRAR /) BE IS8 e AR 28 K
L. 2 BE SR, AR AL FE Y 2008 WA LRk
Iy BERLY AR EAR AL 5.0 F1 2.7 £, 2009 R
FRI>BES Sl S AR AL BRI 3.3 1 2.1 5. W= L) B
U I AL AS [ . 2009 YR, AR A BEAN AR AL 21
OYEERGEIBIE ARG 28 KICAT, EARAHL ) BE g
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Table 2 Process of early and late rice in different cropping patterns

R LEEVIEN W BAN oy R RS R AR AR AEEW

(H-HD (H-HD CH-1D (H-HD (H-H>  (H-ED (d (D (D

2008 W fe EGITR 6-28 7-26 8-17 8-24 9-17 10-30 82 43 125
L5 6-28 7-26 8-17 8-24 9-17 10-30 82 43 125

IEE 7-26 8-24 9-1 9-24 11-12 61 49 110

2009 FLF e 3-15 4-16 5-6 5-17 6-11 7-10 89 29 118
EIIEES 3-15 4-16 5-6 5-17 6-10 7-10 89 29 118

Hi% 4-7 5-17 5-27 6-15 7-17 70 28 98

2009 M FE ik 6-28 7-26 8-17 8-24 9-16 10-30 82 43 125
ok 6-28 7-26 8-17 8-24 9-16 10-30 82 43 125

H% 7-26 8-24 9-1 9-26 11-12 61 49 110

2010 H75 ik 3-20 4-26 5-24 6-3 6-24 7-24 97 34 131
BT 3-20 426 5-24 6-3 6-24 7-24 97 34 131

IEE 4-12 5-30 6-7 6-28 7-26 78 29 107

—=—DT+NS ——o—DT+S —2—ST+NS —~—ST+S

200875

2009755

TS

DS

K
~
<
= 0 T 0
R LU LRLASUMURURIUNL LU LSUMLUASUMLRLL LAELAUAUMURLNL LSUMLUMUMUMUNL
e 7142128354257 7 142128354257 7 142128354257 7142128354257 7142128354257 7 142128354257
K
ﬁ
k TS o
200975 a 2010575
TS

04

LU LU LU I L R I R L R R LML L
7 142128354257 7 142128354257 7 142128354257 71421283542496765 7 1421283542495765
BRE KA (d)

(TP ARFEHHBE, TS MREMBL, DS ML EHIE, DT+NS REIRFIH+FEFTAE M, DT+S AL RTIHHAEFTIE M, STHNS LR ELIEM-+REFTAIE M, ST+S
RFERFEH+REFEH, FERD

1 RBRERREILESENTS

Fig. 1 Dynamics of tiller numbers at different growth stages during the two rice cropping seasons
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Table 3  Spike rates of early and late rice at different treatments

Lb3E 2008 HEFE 2009 FRE 2009 ERE 2010 HLFE
iRk 69.55 70.13 72.26 73.94
PR 61.61 69.13 70.70 59.02
HIE 61.60 51.27 66.73 57.75
REBE 67.24 72.41 71.02 74.49
RIEHE 64.89 63.83 70.69 62.72
FEFTANIE H 65.70 64.80 68.09 65.56
F4AT I H 66.37 71.08 73.74 70.80

AL BRI 2, EARAL B AR . REHHE AL B R R i T
IRBERFALBE,  FEFTIE AL BE SO iy TR AT ANIE AL
o

2.1.3 MRS (LAD Mk 75 20 KRS LAL
HISEMAEA FIZ=50 BT AN (G 4). PIZRIRE R
IR LAL 240 B4 Ak PN 5225 vy T4 RN Bk AL 2L,

AR R AL B 2 R) G 35 7 o R LB AR K
Je R ) LAT 3402 E %A A A B iy Td B b B

PEE D 0, SRR AL, e
FFFHR T 2008 BEAGHTTHAFD 2009 LRGSR K
T LALLM 3 s 7 2008 MefEsF BEUAT 2009 A5
PATHIN K FE LAL. MR BEMHAREE R 2009 i FF 5
MIHESRIAM) LAL ¥ 0 Z AR TR BIPHE B R (1) LAL H.
ZE SN 5 2010 FAE LAL ZHE T 13m0 5 2009
WEAE AL o

TR 720 1) 4 22K F LAL W3R 4. 2008
FEHRTT I 2009 ARG 4 BESH AN 15 A /K FE LAL ¥
RS FEAE AR FR A A TR R AN IS AR B . 5 ERK
FEAr BESATY) LAT 35 0 FEFF I HH AL B i 2 TR FEARIE
AR . XGRS FRIA [ 4 227K A8 LAT ¥ 52 ) 32 22
FeAEKREA K AT

x4 MEAR. HEAR. BIRHEEAR 4 ZKFE LA 93200

Table 4 Effects of transplanting, tillage and straw using on LAI during the four rice seasons

ERIES GN=g Y] ikt Jy =X BHET LI
Fiibh EILES Hi% LSDy0s TR et LSDy.0s A3 H ®H LSDy s
2008 WefE  4rEE) 434 425 4.11 ns 439 4.07 ns 4.41 4.05 ns
AT 6.22 6.76 8.47 0.66%** 7.44 6.85 0.54* 7.48 6.82 0.54*
Fr R 6.49 6.61 12.23 0.83%# 8.32 8.57 0.68* 8.80 8.09 ns
eI 5.38 5.77 9.80 0.64+%* 6.97 6.99 ns 7.12 6.84 ns
2009 fLAH  SrBEN] 3.44 4.27 2.63 0.49%* 3.27 3.63 ns 3.78 3.11 0.40%*
AT 5.85 6.55 5.92 ns 5.70 6.52 0.69* 6.54 5.67 0.69*
Fr R 6.84 7.31 6.47 0.81%* 7.48 6.27 0.66%* 7.03 6.72 ns
eI 5.71 6.92 6.69 0.81* 6.71 6.17 ns 6.66 6.22 ns
2009 WefE  SrEE) 4.80 5.68 534 0.56* 5.41 5.13 ns 5.66 4.88 0.46%*
AT 6.89 7.33 10.38 0.99** 8.51 7.89 ns 8.52 7.88 ns
Fr R 7.67 9.30 12.52 0.72% % 10.44 9.22 0.59% 9.77 9.88 ns
eI 6.26 6.55 6.52 ns 7.29 5.59 0.58%+* 6.59 6.30 ns
2010 /A% ZrEEN] 3.47 5.71 3.15 0.46%** 4.24 3.97 ns 437 3.85 0.38%%*
AT 5.81 6.13 8.74 0.60%** 6.74 7.05 ns 7.07 6.72 ns
Fr R 5.58 6.39 8.62 0.81%%* 7.31 6.42 0.66* 6.78 6.95 ns
eI 5.48 6.53 5.62 0.56%* 6.25 5.50 0.46** 5.95 5.80 ns

VE: kL ek kel fl s ACRTE P<<0.05. P<<0.01. P<<0.001 /K EZER BEMILREEZER, T,

2.1.4 TYFRRE MRS arm, Bk =Uee
SN 4 ZR7KREAE KN AR T, 4 A KA 1 5
PRI SRR A B 5 5 w5 TR AL B, PR 3 (525 v
TR, H2ES R KRS, ShpA
FRAREET 2008 MEFE KT H 53 )] A2 ELRR AR EE 6.6 F
3.1 15, 2009 FRE AR E o 0 ELAR AL PRI 8.7 1 4.9

£%,2009 WRE FRETHE 43 sl i ELARAL BRIV 5.1 F1 2.9 4%,
1M 2010 L RE AR H 73 ) A ELRR AR FRIF) 8.7 FH 4.7 £,
BRI BEAR L, R BEp b 3 RE W 3wy 2009 HLAE
FESR IR W /KRG Sk . At 3 TR A K ) 1)
IKFE BRI R E 7 2 W B 2 2 e o R AT a6
J&i, 2009 FLRE (K KR Sk B B Sl T AR AT AN IE Ak
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HE, 2010 HURE Sy BESHI KRG PR E A0, il B AIG T RE R AN
WAL BE o B 2 st S AR = o e R L
(& 6) LA Pk 720, 2008 4EuFEFI 2010
SERLRRZ H IR AL PR, 2009 4F B REZE YAk Ak P £

s 4 KRR L i T E e AR BE; DU ARG
PR AR P sy TR AT AN HAREE . RIS AT R, DU
KRR RE T B 2R S A DG AR i
0.88. 0.7538. 0.6796 #10.9597 (& 2),

x5 #MEAR. HHMEAFX. BIHFCEHARXMEBRBERKTENZME (g

Table 5  Effects of transplanting, tillage and straw using on aboveground dry matter (per hill) during the two rice seasons

ERiES AH M i )y 2C BHE FEFFIE B
BN LS Hi% LSDy s R et LSDg s AN H & H LSDq.0s
2008 MiAE  rEEN) 9.28 455 1.23 0.70%** 495 5.09 ns 5.28 4.76 ns
AT 15.26 11.06 3.01 1.34% % 9.60 9.95 ns 10.19 9.36 ns
FAEL 39.67 22.54 7.03 2.30%%* 22.24 23.92 ns 2297 23.19 ns
HEHR I 47.31 25.77 8.45 3.23%xx 26.39 27.96 ns 27.59 26.76 ns
JEAH 58.22 32.43 9.65 3.12%%* 32.47 34.40 ns 33.70 33.16 ns
2009 RFE e 9.12 5.54 0.77 0.73 %% 4.71 5.57 0.59%* 5.62 4.67 0.59%*
AT 14.23 8.29 1.92 1.13%%* 7.42 8.87 0.92%* 8.99 7.30 0.92%%*
FEREY) 34.48 18.05 3.66 1.64%** 17.96 19.50 1.34% 19.63 17.83 1.34%
W 43.50 24.33 5.00 2.4] %% 23.16 25.39 2.01% 26.12 22.43 2.01%%*
J A 56.79 28.35 5.96 2.63%** 30.32 30.41 ns 31.67 29.07 2.15%
2009 MeAE  rEEM 9.70 5.19 1.41 0.59%** 5.60 527 ns 5.62 5.25 ns
P 14.91 7.54 2.43 1.03%%% 8.21 8.38 ns 8.67 7.92 ns
FAEL 38.45 22.55 7.64 2.19% % 23.17 22.59 ns 22.50 23.26 ns
eI 46.92 26.25 9.15 3.5k 27.04 27.85 ns 26.57 28.32 ns
I 58.85 34.05 10.24 2.19%%* 34.96 33.80 ns 34.32 34.45 ns
2010 A% ArEE 8.03 5.34 0.74 0.53%%* 4.69 4.71 ns 5.07 433 0.43%*
AT 15.20 7.25 2.00 0.69%** 8.39 7.91 ns 8.00 8.30 ns
FrAE 35.58 17.34 3.66 2.19% % 18.03 19.68 ns 18.54 19.18 ns
W 48.03 22.57 5.14 341 xkx 24.51 25.99 ns 25.34 25.15 ns
J A0 59.90 26.32 5.97 1.77%%* 29.73 31.73 ns 31.34 30.12 ns
F 6 MEBZNBHYMRESSFENES I 0 B P 0 AN 2.12% 2.74%, 2009 FLFEF= 845 )
Table 6 Percentages of dry matter production from heading j; jm 2.14%. 0.95%, i%ﬁﬁ&&%i@z:ﬁ%, 2009 Hﬁ?ﬁéﬁ
1o maturaton on yields B B AR ECARAL R, 42 4.1%
st 2008 WeR% 2009 A 2000 RS 2010 FUF 1 4.8%; 2010 HL A5 = S 4G4 2 LU HOR RN H 7R b 2
IR 70.90 72.85 75.64 74.13 BME 0.1% F12.9%, ZSAEZE . ANEPHET TN 4
Wi o4 e6sy 234 70 KR L T AT TUR B A, 23 I
R o876 6701 7184 7076 T 0.3% 2.1%- 0.4% Fl 3.6%, F7ES 4 72
LT T P R WS, I AR R 1
TR 7063 69.19 73,65 6976 T 1.6%+ 6.7%- 7.1% 1 7.6%, HJ5 3 F/KFEHE =51
FEFFE 70.68 70.66 7431 74.29 %Eﬁ%o Z/%/El\ 2 ﬂ%%ilzi@fﬁjzﬁ, Hﬁ%@ U\m@%\ Y%%}J%ﬁ

2.2 AR EKEXRFERSEEFHEMK

Pl 7 2 BHE DT SRFS AL 7N 4 Z2KAE
RsEprr=m R 7. ANFEFHETTN 4 KRR SRR
FERERIN : SEBAC BT L, POBF AR AL EE T 2008

MFEATIE A G i de i, ARG LAE SR BT ANAS
FHIE AL &7 e o
SRR (R 8) WA ANFEFME T T,
4 Z= KR8 IR A O AR AN S 2 vy T AR AL B,
BEWE R 7.8% ~ 34.1%:; HY 3 ZF /R (1 REURL 2O 4 B Ak
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Fig.2 Relationship between the dry matter accumulation and the yield from heading to ripening
x7 WEARN. HHMEAR. BITFTEHARNMEBRE~EMEMW (Yhm?)
Table 7 Effects of transplanting, tillage and straw using on rice yield during the two rice seasons
K Fle )y =X BHE FEFTICH
i Ptk H% LSDg 05 IR A e LSDy 05 AN H i H LSDg 5
2008 HfFe 8.02 8.19 8.24 ns 8.16 8.14 ns 8.09 8.22 ns
2009 15F5 8.00 8.32 7.94 0.19%* 8.10 8.07 ns 7.81 8.36 0.16%%*
W RE I (E 8.01 8.26 8.09 0.22% 8.13 8.11 ns 7.95 8.29 0.18*
2009 HFg 8.43 8.61 8.51 ns 8.61 8.43 ns 8.24 8.79 0.30%*
2010 A F5 8.37 8.37 8.61 ns 8.61 8.29 0.31%* 8.14 8.76 0.31%%
HREE 8.40 8.49 8.56 ns 8.61 8.36 0.23* 8.19 8.78 0.23%%%
PR T E SRR B A BT, I 4 KRR 2.3 ZFHiE

3 BBl 7 o I 22 5 AR 1T 3 ZRKFE TR E
ELR AR S TR PR AL B, 3 4 ZKFETRL
YRR AL IR 2w T E AR EE; 2008 WEAGFD 2010 K
TEZR 25 S22 38 0 A% W25 T 90k, 2009 FLAE AT 2009
W &5 5 %k AR B AR THE R . ANRBHE 7 b,
VRIFERE AR T L AR 1R A AR, AR s Z5OR T hir
FLE R, RS T 2010 FAE AR
B, WIS T 2009 RS 2010 FREA) 3 ZK RG4S
S, MR 4 ZEK ARG A R R TG R A

=2
o

A 7] 42 2R SR 8 A LA A R AR L% 9
JCAS b, LGRS 24 3 I Ay v e B Ak BRAIC T R Ak
TR, LR A B T A A, 4l Bl Ab BEAR T3 A AL L
W AR EL ARy s 5 RS B vy 2 A R TR P e e Ak AR
LU, e B IR R 3 T B B A A 4 ek b T
90 JL/667m?* (14.5%) A 114 J6/667m* (18.3%). K
AR BARAT LA R PN B R s — & iR R U7 o 9
FAG, R 7 b R 5 2 T Rk SR A, if B
T TR BRI A . R R, T b



488 iE s 44 %
*8 MEAN. HEAR. BIHTEHAXNEGRE~EREFIMm
Table 8 Effects of transplanting, tillage and straw using on the yield components during the two rice seasons
ERE= FEa A T Tk 77 :( BHE FhFTL
ik FLGS 4 LSDoes  VERHBE BRI LSDgos ANi&H W LSDy s

2008 e F7 ¥ (Bym® 240 280 322 24k 291 270 20% 272 290 ns
BRI ChL/BD 138 113 96 1% 113 118 ns 117 115 ns

THRE (g) 28.67 28.65 28.93 0.25* 28.84 28.66 ns 28.84 28.66 ns

G598 (%) 81.55 80.59 84.62 3.20% 81.90 82.60 ns 83.01 81.49 ns

it (Yhm®) 14.18 13.66 13.44 ns 14.08 13.44 ns 13.37 14.14 ns

2009 FLF L Gilm® 423 514 504 44xxx 502 458 36* 487 473 ns
FHRLEL ORL/ASD 83 66 71 Sk 72 75 ns 74 74 ns

THIE (g) 28.53 28.94 29.65 0.28* 29.12 28.95 ns 29.08 29.00 ns

SESER (%) 72.93 71.21 68.60  2.65%* 70.50 71.33 ns 70.12 71.71 ns

Higie e (vhm®) 15.03 14.68 15.92 ns 15.46 14.97 ns 15.50 14.93 ns

2009 1557 % (Rym®) 285 311 330 21* 316 302 ns 317 301 ns
MR Chi/D 135 123 120 6%* 127 125 ns 125 127 ns

THE () 28.08 27.95 28.78 0.33* 28.25 28.29 ns 28.29 28.25 ns

GEFE (%) 88.2 88.2 87.1 0.92% 87.8 87.8 ns 87.7 88.0 ns

g (Yhm?) 16.2 159 17.1 ns 16.9 15.9 ns 16.8 16.1 ns
2010 7 M (Bym® 354 381 384 25% 381 365 ns 361 384 21%
BRI ChL/BD 127 122 126 ns 124 126 ns 125 125 ns

THRE (g) 28.79 29.16 28.44 0.43* 28.72 28.88 ns 28.82 28.77 ns

G598 (%) 83.10 81.83 84.65 1.77% 83.37 83.01 ns 82.89 83.50 ns

it (Yhm®) 19.39 20.25 20.55 ns 20.31 19.82 ns 19.53 20.60 ns

F9 AEFBEAREFIEA R T RBRBOE =R AFIZFHA
Table 9 Input cost and economic benefits of tillage and transplanting during the two rice season
AR PHETTA PR MWW GT/667m’) NLHMH (GE/667m*) SOA Ciiy ESLION EITON
Fhr HBe IR RZE KPY B IR Rk HURMREE  OT/667TmY)  (tkg)  (JU/667m’)  (JG/667m”)

Wefd R i 20 25 215 123 30 50 0 80 80 623 1.9 1017 395

EIUES 20 25 215 123 30 50 0 10 80 553 1.9 1044 491

B 16 0 215 123 25 50 15 5 80 529 1.9 1030 502

WIERE R 20 25 215 123 30 30 0 80 80 603 1.9 1013 410

EIUES 20 25 215 123 30 30 0 10 80 533 1.9 1049 516

B 16 0 215 123 25 30 15 5 80 509 1.9 1020 511

R R ek 23 30 173 8 20 50 0 80 90 550 1.84 1051 501

EIUES 23 30 173 8 20 50 0 10 90 480 1.84 1050 570

H#E 155 0 173 84 15 50 15 5 90 4475 1.84 1067 619

WIERE R 23 30 173 8 20 30 0 80 90 530 1.84 1010 480

EIUES 23 30 173 8 20 30 0 10 90 460 1.84 1035 575

H#E 155 0 173 84 15 30 15 5 90 4275 1.84 1034 606

e WRFESE T S HUE R 2008 MEAEFN 2009 RGO, FARES T & EUE R 2009 HLREHT 2010 FAESEHT-HME.
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Effects of Different Light Cultivation on Rice Growth,

Yields and Economic Benefits in Northeast Area of Jiangxi Province

LIU Jin-hua'*, QIN Jiang-tao', ZHANG Bin'?, XIA Gui-long®, LU Jin-gui’, GAN San-ya’, YU Rui-xin’
(1 Institute of Soil Science, Chinese Academy of Sciences, Nanjing 210008, China; 2 Institute of Agricultural Resources and Regional Planning, Chinese
Academy of Agricultural Sciences, Beijing 100081, China; 3 Plantation of Dengjia Town of Jiangxi Province, Yujiang, Jiangxi 335200, China;

4 Graduate Uiversity of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Rice cultivation technology has been developed rapidly in recent years, but its comparison with traditional artificial transplantation
is still scarce, which leads to an argument whether the light cultural technique can produce high yields. This study was carried out to evaluate the
effects of three planting patterns (direct seeding (DS), throwing seeding (TS) and transplantation (TP)) and mechanized deep tillage and shallow
tillage with straw returning on the performance of two year early and late rice growth, yields and economic benefits at Yujiang in the northeast of
Jiangxi province. The results showed that, compared with TP, DS shortened the rice growth period; both DS and TS reduced the tiller numbers per hill,
the aboveground total biomass per hill, the percentage of productive tillers and the grain number per spike, but enhanced leaf area index (LAI) and
panicle per unit area. Except TS increased the late rice yields in 2009 year significantly, compared with DS and TP, the yields of the other three
seasons were not significantly different in the three cultivation methods. Compared with the traditional deep tillage, the shallow tillage significantly
increased the tiller numbers per hill and the aboveground total biomass per hill during the growth stage, but it decreased LAI at the late growth and
the percentage of productive tillers which therefore caused the lower production. Compared with straw output, rice straw mechanical returning
increase the spike rate and the accumulation of dry matter, thus improved rice yields in the four seasons, and the rice yield significantly increased
along with the time. According to comprehensive analysis, the highest yield of the early rice was from the treatment with deep tillage, direct seeding
and straw retuning, and that of the late rice from the treatment with deep tillage, throwing seeding and straw retuning simultaneously. While form the
economic efficiency point of view, compared with the combination patterns of deep tillage and transplantation, the costs of the combination patterns
of shallow tillage and throwing seeding and the patterns of shallow tillage and direct seeding decreased by 16.4% and 22.3% respectively in early rice
season and decreased by 14.5% and 18.3% respectively in late rice season.

Key words: Rice, Light cultivation, Growth, Yields, Economic benefits



