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R1 FARLENEFEESENLEERE

Table 1 Amount of straw returning and organic fertilizer application in different treatments kg/hm?
b3 AL CRAD MR AEAE CRUFD LR ) AL A (i A EEAG K] TR (% FF)
Treatment Green manure  Pig manure Inorganic fertilizer Pig manure Inorganic fertilizer Rice straw Rice straw
(Early rice) (Early rice) (Early rice) (Late rice) (Late rice) (Returning in summer) (Winter mulching)
T1 22 500 — — — —
T2 45 000 — - — -
T3 22 500 22 500 N.69. 0 — N.69.0 — —
T4 22500 - P, 05 :60. 0 22500 P,05:60. 0 - -
TS 22 500 — K»0:67.5 22 500 K»0:67.5 — 4 500
Té6 22 500 — — — 4 500
T7 22 500 - — 4 500 —
T8 — — — — —
CK — — — — — — —

1.2 RFRErx5HELE

MR MRTWCE T . 350 T 2007 48 2 H (&4 A (FZ)  EE NI XL E 3 D 1 mX1 m @
J5 AT AR E AN AR PR A . AR AR A SR TR DR AIE A A R SRR M BT R A MR B HTER S L E R T Y I
NG ERTE AR 0.5 mX 0.5 m BRET Y  IORE SR I W HE S | A 3 T 2 IRORE B R IDCRE S A R & I R . £
TR I H Oy AR VR R RE R R X R Ak B X R e 2 ) 2 R B LA T A 2% R R 2 RO A Sk A
Foh e B B AL AYIEAR 2 B T BT E (1 m® B 105 C R/, 60 CHL T RH H)ME N A i b Wy B d6 bR . A
JHl Shannon Z&EEFE % (H') .Shannon ¥ 4] FEF5 8 (E) \Margalel ¥ 3 & BE 48 B (D ) 3 MR bR AT J2 4k
/7= SRR < R/ v (1

H' =(Nlg N —Xnalg n)N!
E=H'(In N)!
Dy =(S—1D {Un N) !
PN N&/NXH T m? T A GRS B e &/ T m® R 2 B 4, S DA/ 1 m? P R

3BT 2% R R A% 2% 8 AR 48 (0. 5) A RY I A Duncan 3847 2 8 B (P=0.05), 2%

FLMN 22 SCHRL18 ] B 4 ] Excel 40 A SPSS 11, 5 3415017 .
2 HERE55MW
2.1 RFEMHLERL

AR ZE O 2 PR FH U A R B AR RE SR E A H AR FR EZ R (Alopecurus japonicus) 7 #E 25 (Lapsana
apogonoides) 4 T B (Stellaria alsine) .71 1 FAVE B (Conyza canadensis) W K FE (Cardamine hirsuta) B ZELT
DI (Juncus alatus) KT (Aneilema keisak) . B 5 (Gnaphalium a f fine) .37 77 3% (Rotala rotundi folia) .
KT (Oenanthe javanica) %5 10 ZR 385 53 J& T AR A ATRE TR QIE R TR AT OB RF R 7 A4
BRI ANE . AWHBIEH AT HAEZIR IS ORI, &5 3 P A R i~ 34 % B2 43 ) 8 490,358 FiI
122 #k/m* . FZ2 43 5k 2 637,43 Fl 56 #k/m”,

AN RS FF 36 F AT ALIE R G A R . R 2 o S AR B 25 5 P A B =128 b (3 2 M1 3) . Tl A%
FE(T3 5 T4 b3 BE B 3542 a4 PR A 5 2R 4 o B9 BE A RS AT BT 7230 1 (TS 4 3D B 1 35 [ A X1 44 267t ]
FE IR FB IO IR R R E (R 3, R E], H A 22 0RR0 R 0 S 0 A A B 22
HoAfth 28 BERP A 5 25 SR B3 . B R B9 ALPE T3 Al T v H AN 22 W% % B 2% i T oAt kb B AN it FH G
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HLIE CT8) sl A it IE A 3 (CKO 1) R % 25 %% B I & v T 0 fh b 3

KN AR G A AR W B 25 57 R R B RV (9 018 #k/m®) B T H TR J 5 A% (2 763
BR/m®) , [m] I e R 1 95 B HE P A R A AR Ak, 4 2 A B RV Th R B SR ORI AT 3 Fh e RO HOA R 22 R > R 32 > K
Pt ZR U W R HATE 28R > 7K AT i > Feibe 3

HRHE 2 2 A1 3 (R T3 A5 J2 SR AE R 5 B R I M S AL B T e HOAR R Z IR S A XP IR . 2 DRI
T3 5 T4 (472 HAF FIRAHR 3 B4 5k 98, 9 % F1 97. 0% . 45 2% (1 K % %5 B2 43 5 Sk 96. 7% F1 97. 8% . AL
Jiti I TEHILIE 25 06 BIX AR G 22 05 0% A G 25 3 AR 4 2243 3k 88. 726 Ml 78, 0%, F 243 il Dy 92. 006 Al
89. 6 %6 , Hofth 45 4b T ] 22 SR B 2 . AUNE A EHLAE (T8) A2 (3 % B IX CCKO) 1 s 45 258 FK AT I 14 A1 X 4 B g 3%
o H A A B L Ll A0 AN TE AL AE AN A 1 DX A R R I SRR X B 4 SR 9. 020 i 16. 6 %0, #2430l 3. 8 Y0 I
4.8 %0, HoAth Ab FE A AR FE ARG 25 FE XN F 3%,

£2 SEARARFEENANEEATAENEERXRABE

Table 2 Main weed species and densities under different regimes of straw returning and organic fertilizer application in winter

ZL A4 FR LB E Weed density ( X 10°#k Plants/m?)

Weed name T1 T2 T3 T4 T5 T6 T7 T8 CK
HABZEIR D 8.23 ab 5.24 b 13.76 a 11.29 ab 8.68 ab 7.61 ab 7.13 ab 7.63 ab 6. 84 ab
FRESE 2 0.22 ¢ 0.12 ¢ 0.14 ¢ 0.13 ¢ 0.05 ¢ 0.17 ¢ 0.17 ¢ 0.77 b 1.45 a
HEE 3) 0.03 a 0.11 a 0.01 a 0.06 a 0.05 a 0.04 a 0.01 a 0.08 a 0.00 a
JKAT I 4) 0.07 a 0.08 a 0.00 a 0.11 a 0.00 a 0.09 a 0.33 a 0.12 a 0.30 a
ST LG 5) 0.00 a 0.03 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.01 a

VR JE Total density 8.55 ab .57b 13.92 a 11.59 ab 8.78 ab 7.91 ab 7.64 ab 8.60 ab 8.61 ab

131

1) A. japonicus;2) L. apogonoides;3) S. alsine;4) A. keisak;5) J. alatus;6) C. canadensis;7) R. rotundifolia. [RAT N [R)FEEFK R L% 2%

S (P<C0.05) Different letters within the same line mean significant difference at 0. 05 level. F[i] The same below.

®3 EEFAEEHTEANENEEATEELZENMERAERE

Table 3 Main weed species and densities under different regimes of straw returning and organic fertilizer application in spring

I B FR L 5 BE Weed density (X 10° #k Plants/m?)

Weed name T1 T2 T3 T4 T5 T6 T7 T8 CK
HABZEE D 2.05 ab 2.43 ab 2.73 ab 4,11 a 1.56 b 3.00 ab 3.03 ab 2.84 ab 1.98 ab
T 2 0.02 b 0.02 b 0. 04 ab 0.02 b 0.02 b 0.02 b 0.02 b 0.12 a 0.11 ab
I E 3) 0.00 a 0.02 a 0.03 a 0.00 a 0.06 a 0.02 a 0.00 a 0.03 a 0.00 a
KA 4) 0.06 a 0.04 a 0.02 a 0.07 a 0.02 a 0.05 a 0.08 a 0.08 a 0.09 a
HZEAT O E 5) 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a
TTTHIEE 6) 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a
THHED 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.00 a 0.02 a 0.02 a
BV JE Total density 2.13 ab 2.51 ab 2.83 ab 4.21 a 1.66 b 3.10 ab 3.13 ab 3.09 ab 2.21 ab

2.2 LKFAMEHERHK

AWEFE R 3 A LA i 4 5 BOR X H o] 22 B 2R W) Z AR AT (3R 4) . Horh Margalel Yy = & J&
FEE Do 2= FH 8] 2% 5 B0l 2 8046 45 s Shannon ¥94) BEFE 50 E & A [R] 2% 75 22 (8] Bkt 40 A 19 35 20 #2 JF ; Shannon £
PEFE B0 H S %t ) e 5 Rl 3 6 R A R B A R LR A R

KR HAMAVIEEH T A WNHAFRRE SN2 R 835 GR O, KW 2 e | (T3,
T4.T5 Fl T6)#) Shannon ZFEVEFE R H' 3K T 00kt A TCHLAE X (T8 M4 (1 % B IX (CK) . & 75 2 Wi il 45 21
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A — i RS ZE ARG AT R H B/ X HE XN T oL 1L it JH EHLIE A zs /Xy HE¥ KT 1.5, E 48
5 H BB S HE AR 2R G & /N . Duw BB H S SRR O 50 B3 BOR R B 3% 28 + 7%
FF 4 A0 3= 5 B RO /NS LAt Ak P R) 2 O I L A 3 Y R S o dn At 2 NS AR

RHEZHERBE A TERENEYER AFREZHENSEINHERNEER TERGR D, AFRED
H' .E. Dy {8 ¥ % 0.11,0.03 F1 0. 70, MiHZE 3 MNMEEAK KA 51K 0.09,0.01 F1 0. 25,

x4 HFZHMBNEERATRAESHEERER

Table 4 Differences in weed biodiversity under different regimes of straw returning and organic fertilizer application

& 7% Winter #Z Spring
pOE:)
Treatments ZREPERR R SRS Kkl Fug AR AL ZREPERR R W2y R T R
Shannon’s H' Shannon’s E Margalef’s Dyg Shannon’s H' Shannon’s E Margalef’s Dyg

T1 0.07 be 0.02 be 0.65 ab 0.07 be 0.01 be 0.25 a
T2 0.13 be 0.03 be 0.85 a 0. 06 be 0. 00 be 0.25 a
T3 0.03 ¢ 0.01 be 0.63 ab 0.07 be 0.01 be 0.22 a
T4 0.07 be 0.02 be 0.59 ab 0.04 ¢ 0.00 ¢ 0.19 a
T5 0.03 ¢ 0.01 ¢ 0.47 ¢ 0.12 ab 0.01 ab 0.25 a
T6 0.09 be 0.02 be 0.71 ab 0.07 be 0.01 be 0.27 a
T7 0.13 be 0. 04 abc 0.83 a 0. 08 bc 0.01 be 0.20 a
T8 0.18 ab 0.04 ab 0.92 a 0.15 ab 0.01 ab 0.29 a
CK 0.26 a 0.06 a 0.62 ab 0.17 a 0.01 a 0.30 a

TE : [ B AS 7] 7 R 7R 25 53 B 35 (P<<0. 05),

Note: The different letters in the same column mean the significant difference at P<C0. 05.

2.3 Xx¥AYT

AFREFET N ERA R AT AR 2585 (8 D, KK AEZECTS il TH B ERESLEFRH
P 2% 5 A4 4y o 0 HL RS W e it P A 3% (T . 4% 3% SR R IS 300 it Y CT3) 5 A B B0 it P (T4O R, & B 4 v BT i
FE RN 69.2 1 69.0 g/m’*, F 43K H] 266. 0 Ml 333. 2 g/m’, & FEE FHEHPAE (T3 1 T4) , & R4 H A
Y2 SN B FURE ZR RS I BT (T 40 1) 5 2 2% A 4 o te R R 6 P (TO W g 25. 3% FEFFA 2
TR H (TS5 F1 T6) fig @ & W0l 22w A 4 . 40 5 FF 7 25 38 TRt FH 3% 28 A0 B (T6) WY & R 2 B A ) i 4 il o
34.3 191, 7 g/m” W5 25 P B ()4 WG RS i FH G 26155 00 T L R AT 25 38 BT CTS) EE AN IR AL (T I 4 &
T JR A W Ay AR 30. 3% 15, 7% . FEFFIAR H O 3K 55 I 0% 2% A% B0 800 R [ R AT A R 35 R H(T6)
(4 A5 2 e B R W) AR T RS AP R e e 1 (T . TR L 2 A0 X & B4 bR Y Y ik .
3 itig

RS FE I FH R ATLIE it X5 Rl 0 WL e AR 2R 2 RO IR I A D 2l o 5 i) 4 SR 00 (R 98 R A0 1R &R
AHURBIZS R R | R A SRR B S5 7= A S i AT R RN AR B L S 2R B 2 AR 3Ry O R K AR 45
WEE R IRAF R WA e A o R . FEFF IR B 5 400 4 2% 55 DL R it L % 398 % 40 1) 5% i) il HL i A o R
Fb A B A8 1 AR [ 1 G S A AT A FE RS R 08 il /D 4 39K 43 78 Az v T BE L B8 I A 4 R 0 i AR ke AR K ]
B PR O 5% i 2% R 4 RGN LR AT 55 0 B kb P IR 2% A — AR VE AT TR R R A X g
(4 B BRI A AHR M . ASBF 7T A S B A 4% 2 3 55 04 T G 2 0 EL A B 0 R 80 E I R B A 1Y
RO AT . U A LI CH A 38 & & A B3R 40 Rl i TR fb S R A LR 0 7 A — B R
AR A S R AR T AR R AR AR 2 it AR AR HE 2 A A T LA LR — % L AR e
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Fig. 1 Effects of long-term straw returning and organic fertilizer application on winter (A) and spring (B) weed biomass

IR AE ARG B R . 53 o SR IE 4 o AR RE 6 78 0 A1) 46 28 0l I B8 DR AT 2 0 [ 20, oA 8 A 8 ol b
PEREEEA 1 04 2 b B i B /0 1 SEOAE R SV T PR e o 4 B — s A P A 2 . AR F 5 ey HE ) L4
B 2R NE AR S 10 A B 2% R (Y A AR B/ RN ER o Hh T A TS AR BE D 1 22 S o BOAN ) AR B IR
ik P AZ AL S B4R R B0 AN [7) A L i) 2% 555 B R 22 R Ak AN T ] — 4% AN [ Ak B e 90 48 58 B AN ) 28 AL 2R A
R 78 A3 8 T IESE

BT B I E AL R AR A B D7 500k XU A P 46 7 A 2 20 R R R ) S 3 I RS AT 3 T RAS L
N it P A 3 B AR A Rk o RS T A 2 B Sl T 8 3% I R T 4% 2 3 52 0 2 g A IS U0 it P 4 26 0 B e
P A A 20 3 BE A A Wi o A BT JDES GG R U6 6 23 e 1) fle 2 200007 S = oy 1 B A O SO0 D G AT A 2 B Sl Ok 1
X 24 e F) 00 0 0N o T R A AR T . AN TR AR B AR R A T 2% A B DL H R AR A IR O 0 SR A L T TR AR X
W1 3K 90060 LA b HUR O REBE SRR AT I 25 R B, ik SE 45 R UL B L RS AT IE ORI AL I 0 4 PR AR R
2% TR 7 ) I 0T T EL A0, P 56 5 5 i P A R O S DDA O . AR I 2% RS U R R L =2 I T L
LI AR PR PR b S AR 0 B 35 AR T3 3 . BB P 7 8 B 1) DR 2 JR U A X A4 PR R T B R K L 4 Z
HIFR O 9 A BRI I0 8 B i 2 BN . P B S8 XU R & TR T & 73 Zo R R Bl 25 X AR TSR 20 DR LA ) 22
PEOR IS CE R . T3 8h 2 B 5 R ) 2 18] B I 5 4 A A B 2% 90 s A 24 Bl T S B 0 v = 5 B R A Y
KBRS AT IL o W 5T A [ 4 BRASE T e A A 2 2% B R AL 3 W] Ol g 7 & ZR AR T R 4R I 2% B 2545 Bl A 1Y
TR®ie,

e ¢

[1] Canadian General Standards Board. National Standard of Canada: Organic Agriculture[ M]. 1999.

[2] Altieri M A. How best can we use biodiversity in groecosystem[J]. Outlook on Agriculture, 1991, 20 15-23.

(3] BRigUE, WMAY. BE, 5. Al AEY 2 REMER A S D e IR [T, 465 $a ol 2F 244, 2005, 11(2) :24-27.

[4] Day K. Agriculture’s links to biodiversity[J]. Agricultural Outlook, 1996, 263: 32-37.

[5] Mclaughlin A, Mineau P. The impact of agricultural practices on biodiversity[J]. Agriculture, Ecosystems and Environment,
1995, 55:201-212.

(6] FE3CH, FRHE. moed B b5 R G REE LSBT X R ZRE LT ], Bk 23], 2001, 10(3) :8-14.

(7] WA, ARG, SR, 45, MIAS it Ay =% e ol 6 B E B SRR T Z R MR B L) ). B 2R, 2006, 14(6)
461-469.

(8] &1, B%¥ =, IMRE, % NEMGIEAGT 8+ 2 2wy 2 r k)], B A A A%, 2007, 18(5): 1038-1042.

(97 k%, BRIEAT, 3 Ear, %, RIMAEBRERTEWIRS KSR RDFI]. P EKHEEEER, 2005, 19(2): 69-74.

[10] Colbach N, Dtlrr C, Chauvel B, et al. Effect of environmental conditions on Alopecurus myosuroides germination II. Effect of



518 B 3 M AL 237 2009 4F 147

moisture conditions and storage length[J]. Weed Research, 2002, 42(3); 210-221.

(1] 82, k. B/, 6 REARFFESREITRT] hERLALR . 2007, 28(1): 49-53.

[12] B2, & F%, SR, & ERmEHX R L L EREREMIT] gl A ¥, 2007, 35(9): 2584-2596.

[13]  #AF, ok, WRE. 7580 % 2 R BRI (0], ZRUROI RS2 4. 2007, 34(2) . 262-264.

[14] Buhler D D. Implications of weed seed bank dynamics to weed management[J]. Weed Science, 1997, 45(3): 329-336.

[15] 205, HfF. B8, A IM] dUat. S ECF WAL, 2000.

[16] Stevenson F C. Weed species diversity in spring barley varies with crop rotation and tillage, but not with nutrient source[ ] ].
Weed Science, 1997, 45(4) ; 798-806.

[17] Nyarko K A. Effects of nitrogen application on growth nitrogen use efficiency and rice weed interaction[J]. Weed Research,
1993, 33(2): 269-276.

(18] JHutsT. mhEgKR M ZE[M]. B iR AL, 1991, 285-456.

[19] Johnson K H, Clark H J, Schmitz O J, eral. Biodiversity and the productivity and stability of ecosystem[J]. Trends in Ecol-
ogy & Evolution, 1996, 11, 372-377.

(20  Ehmm o, i i) DR E B2, 45, 22 5] B0 X ROk e B ROAE SRS (0], ROk, 2007, 16(2): 111-117.

[21] VB4R, 200, HEE, % SRESHEFREE HSCERREKIT]. AR A%, 2007, 35(5): 72-74.

[22] ®AR#FE. SREW. LR BEASHENZEIT] RAIVFESERE, 1997, (D 1-7.

(23] E£EE, BIE . g, 4. FFE xRS 22 F E 2208 A 5 0 AL BRBOR ], Rl 23R . 2004, 20(1): 87-90.

[24] FIF4, sk, TLHR & A AR et o ir )], 30l 2% 4k, 2007, 16(1): 118-126.

[25] Wk%&, EiE. B3R, % RFEEFX-FH AM B0 E RS T] Bk 4. 2008, 17(2): 33-38.

The long-term effects of returning straw and applying organic fertilizer on weed
communities in a paddy field with a double rice cropping system
LI Chang-xin', ZHAO Feng', RUI Wen-yi', HUANG Qian-ru*, YU Xi-chu’, ZHANG Wei-jian'"*
(1. Institute of Applied Ecology, Nanjing Agricultural University, Nanjing 210095, China;
2. Institute of Crop Sciences, Chinese Academy of Agricultural Sciences, Beijing 100081,
China; 3. Jiangxi Institute of Red Earth, Jinxian 331717, China)

Abstract: In 2007, the results of a long-term fertilizer experiment were used to study the characteristics of weed
communities in a paddy field, where crop straw was returned and organic fertilizer applied since 1985 (Jinxian
County, Jiangxi Province). Weed species biodiversity was significantly reduced under long-term straw return
and organic fertilizer application. Long-term straw return through mulching reduced weed density and biomass,
but they were increased during the field fallow by organic fertilizer application. The positive effects of organic
fertilizer application on weed growth were greater in early planted rice plots than in late planted ones. The neg-
ative effects of straw return on weed growth were greater in winter with mulching after application than in sum-
mer when straw was mixed into the soil. Alopecurus japonicus was the dominant population with a relative
density of more than 90% in all plots and the next common weed populations were Lapsana apogonoides and
Aneilema keisak. This suggests that straw return and organic fertilizer application can effectively control weed
communities in the paddy field during fallow.

Key words: straw returning; organic fertilizer; paddy field; weed community; biodiversity



