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Abstract: The effects of long-term fertilization regimes on weed communities were evaluated in a rice-oilseed rape cropping
system in Tai Lake region of Jiangsu Province. The fertilization treatments were: no fertilizer ( NoF) , N fertilizer (NF) ,
chemical fertilizer (CF) , chemical fertilizer plus pig manure ( CFM) , chemical fertilizer plus oilseed rape stalk ( CFO) ,
chemical fertilizer plus rice straw (CFR), and chemical fertilizer plus oilseed rape stalk and rice straw (CFOR). For each
treatment there were three replicated plots and treatments were maintained for 20 years. The amount of fertilizer applied per
year was 427. 5 kg/hm’N as urea, 45 kg/hm’ P,0, as super phosphate, 54 kg/hm’K, 0, 2250 kg/hm’ ( fresh weight)
oilseed rape stalk and/or rice straw, and 16800 kg/hm’ pig manure ( fresh weight) for the respective treatments. In October
2006, the number, coverage, and aboveground fresh weight of each weed species present in five 1-m” quadrats per plot were
determined. A total of 11 weed species from 6 families were recorded. Of these, Rotala indica, Lindernia procumbens
Monochoria vaginalis and Cyperus difformis had high population densities under all fertilization treatments. The sedge weed
Eleocharis yokoscensis was found only in the NoF and NF plots, while Pycreus globosus and Scirpus juncoides were found only
in NoF plots. The weed species richness varied significantly among different fertilization treatments, ranging from 7.3 in
CFOR to 10.7 in NoF. The composition and abundance of weed species also differed in different fertilization treatments.
The Shannon-Wiener index for the NoF, CFM and CFR treatments was significantly higher than that of the other fertilization
treatments. The Simpson dominance index in the NoF, CFM treatments was significantly lower than that of the other
fertilization treatments. The Pielou evenness index in the NoF and NF treatments was significantly lower than that of the
other fertilization treatments. Based on the Whittaker index, the CF and CFM treatments had the greatest, and the CFO and
CFOR treatements the second greatest, effects on weed community composition. Whereas, the NF and CFR treatments had
no significant effect on community composition as compared to the NoF treatment. The Serensen similarity index and
clustering analysis gave similar results as the Whittaker index. The resulis indicate that the application of a balanced N, P,
K fertilizer with or without organic manure (pig manure and/or crop straw) allowed for all weed species present to thrive,

thus maintaining weed species diversity as a result of no one species becoming dominant.

Key Words: long-term fertilization; weed species diversity; weed community; rice-oilseed rape cropping system
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RTRIIA FINERE 5 AR F 2 B 75 1 R B 5E 72 E AN E TR & , KRB B I BEAE J5 =% i JR] 4%
BRI R R 2 S A BE N, 723 Rothamsted T 1843 SEFF IR &/ 32 AL BEE (2
BB R, AR REINK, 25 R AR ENE 5 . Lk (Stellaria media) BETHE ; REH
15 ( Medicago lupulina) 1 [7)#] ( Equisetum arvense) %% & 25 &K ; K B3 (Vicia sativa) T8 3} & B ( Aphanes
arvensis ) ZERE 1 AR ; K BB 2 1B (Alopecurus myosuroides ) F1 & 3 A ( Papaver rhoeas) % JL %5 2467,
Ciuberkis 2™ 7E—I{$54% 53a WMIE X TP & B, 7E BR300 KM A DUIE , BT 2 S Fh 250 B,
BRI O FEA A HUE B 3R, B 22 N (8726, Davis £ MBI, K
4 B AL I B[R] LA BT 2R (Panicum dichotomiflorum ) #1 5 J§ ( Digitaria sanguinalis) SR AR B R ILHF,
T tavel 2 C i H 8] LAZE ( Chenopodium album) REHF . R, BN EX HHE MR K, EREHIE
1S5 J5 ( Digitaria ischaemum ) REAR 47 3138 N K SR BE R 77 40 544, T MY F ( Cyperus rotundus ) REAR 47 3 1 B
KR RRER SR  BEE T EF P ROUAI B , /N F JR B 308 19 25 e P8 BB s/ N 31X
FHGAR 4V 0ES B A A A R ) D0 954 B2 A ) JL3E ( Cephalanoplos segetum ) FBS T2 ( Chorispora, tenella) ", %86
MRBEDERM, ERERFKOREERKE WRBENRASTRETEFELMUNAERRZ TSHH
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BORL, 18 HAER N RS i axX A HI ) 2 B B S BR AR (R 24K R

A, BEBEA BAA R AT 7 S KR - SR R RDK RS A R m B 2, RN A RIS 16 -5 H
EZREREGENRR, B ES AR R A fEFRAR 22 KR
1 #EERE
1.1 B XL

W HRAE I M T B RILTH & 2CEFT A (N 31°05'900"; E 120°46'924") , Sy 2K 3t X — A< B AT R
BRI EM M, ZHH AL T B3R, AE 34938 15 ~ 16°C,BE/KE 1 000 ~1 100 mm,6 ~9 BT & 5 24F
) 40% ~55% %5 M3t 3°C AEFRIRA 5300 ~5640°C , TLFEHH 220 ~240 d, ¥ 4E -3 H B 14 2 000 ~2 200 h,
AR LA PR DB EZ BB —FERRANE, TEEECAET AR L (HEL).
1.2 BB AREEE

R T 1987 4, R B —E A KRR 1E, BFRILR 7 FA R MM AE AL B A AT (AR i
JEX ,NoF) , 2 ifi B (IR AN X, NF) , Ui I8 ( BT RR4LIE X, CF) , (L B Be i A5 28 (i RR B ML X, CFM) ,
AL RE BCHt SRR (TR R =R 5T X, CFO) AL IEFCiE K RIS FF (R REK RS FF X, CFR) , {LAE BLt 1 3R K 78
FEFF (HIFR2ERFF X, CFOR) . ZEAHAE X A ML AERE ; 2 L X H i & ; HA e X 4L iE it &
N 427.5 kg-hm >a™" ,P,0,45 kg-hm a ™'l K,0 54 kg-hm > a ™" ; HH X N} 16,800 kg-hm ~>a ™' (#£FE ) ¥
B, A K R B M T IR , B (BK) BA5FF X 43 BIh0E 2250 kg-hm ~a ™" (#£3 ) B9TH3E (KRE)
FEFT , AEFEFF X ANt 4500 kg-hm ~*a ™' (B£E ) WFSHT , BRAEWE & 50% ,FEMEYIBORGITREBIA L1,

AR E 3 AEE NS, S/NRKER 25 o MR ZEFUKIRERE, &40 B MEE AR RS,
oAt AT RSB B AR R

THSE M 1987 ~2002 45 “FlH 2 57, 2003 /5 8“7l 1 5739 A 30 HZAEG#HR, 11 B LA7E K
WOR G ER, B4R 5 H 20 HEG/EUER. KTEMPP 1987 ~2001 425 “ G ,2002 £/ REB3I 5755 A
AR ,6 B ARk, 11 B RAR . THSREARRRE ; KTEZRTE 1987 ~ 1993 4 AN TRREE,1994 ~2006 4E4k
SRR, 4 667 m*fHFH 60% T HAEF.H 60 ml + 10% “E WS4 T I M 10 g, ZE/K TSRS 3G 7 d Mizh, 3 H.
ATERE 1R,

I T IAN, JRER)Z(0 ~5 cm) +3E pH X 5.6, Bk ( <1 wm) T8 K 249.30 g-kg™' , FHETXHE
20.20 cmol( + )-kg™' , AHLAK 16.40 g-kg™' , 2E 1.72 g-kg™" , 285 0.42 g-kg™"', 2006 4E/KFIUEI)E &M TE
AI/NXFRZE(0 ~5 em) RIEEAMRIE 1 P,

£1 FEMBLERLE 20a EEEOLERRE0 ~5 cm) TREF R
Table 1 Basic properties of surface layer (0 —5 cm) soil in plots after different fertilization treatments were maintained for 20 years

AR AL TR sk 2R 2% EHE
Fertilization treatment pH Organic C (g-kg™!) Total N (g-kg™')  Total P (g-kg™') Available K (mg-kg™!)
N AR NoF 6.13 = 0.032 16.11 + 0.049 1.65 + 0.041 0.23 = 0.028 80 + 4.1
SR AL NF 6.07 = 0.033 16.40 x 0.062 1.84 + 0.043 0.25 + 0.026 81 + 2.6
Bt fLAR CF 5.93 = 0.032 16.64 + 0.046 1.87 + 0.038 0.39 + 0.035 107 = 3.2
AL BCHER% 3% CFM 5.75 £ 0.062 17.20 = 0.058 2.03 + 0.058 0.73 + 0.058 98 + 4.1
AL ECHRSERSFE CFO 5.87 + 0.041 16.77 + 0.035 1.93 + 0.054 0.39 + 0.029 85 + 3.2
ALREECHL K REFEFT CFR 5.91 + 0.035 16.80 + 0.052 1.95 + 0.050 0.40 + 0.046 87 £ 3.5
AL B BCH I SE K RE#S #F CFOR 5.88 + 0.035 17.13 + 0.056 2.02 £ 0.046 0.42 £ 0.042 91 x 3.0

BBy SEHME + SE The data are mean + SE; NoF: No fertilizer; NF: N fertilizer; CF; Chemical fertilizer; CFM; Chemical fertilizer plus pig
manure ; CFO; Chemical fertilizer plus oilseed rape stalk; CFR; Chemical fertilizer plus rice straw; CFOR; Chemical fertilizer plus oilseed rape stalk and

rice straw; | [f] the same below

1.3 & B R REEST
JKRE HI/NX 22 B A AR 2006 4F 10 B 13 H#EfT (RELA TR, KBLATFIARM) . S/DXEMAL
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5 RBUREESR S AR, SRR | m” THEUE RS I e B R 2R 540, R A & B AP R B0 2, O AR
i B EREEE,
REFE NG m' OREREG W EEE S BT & i rE R G S5 A IR BE L SDR = (RD
+RC +RF +RW) /4, 2 RD Sy REXH 3R (R RV 5 SRR L)) ,RC VRN TR (R TR &
BT EB))  RF AR (AT IR o B 245 i SRR RILL ) , RW N AR S B (R 24 R RO BE

o BRI 0 Y Rb 2L Shannon-Wiener J8%E, H' = - Y, PInP, ,}th P, = N./N,N Jyht

TR PR RE, N OV BE DT B RGBS A Simpson SR EONEE, D = Y P EEEBISERA
Piclou 5] BEFRSIMBE,J = H'/InS'"™ s BEVE 2 HI 4L I 22 57 ) Whittaker HEHQ5E ,8 = S/ma -1, ma Jy&H¢
TR YRR s BEVE AR LM Sorensen HE B , EHENE C, = 2i/(a +b) , E B B ( XLFK Bray-Curtis
18%40) Cy = 2jN/(aN +bN) ,Hrp j BT A 5 B LA MM 4L, o b 435087 A B S H 2T,
aN.bN S} HIAREVE A B T B Y- MELE NV A REHE A (jNa) F1 B(GNb) L5 b ep A~ R B B B E
Zm,

R B Excel F1 MVSP 3. 1 #4743 4, I SPSS 13. 0 #4740 34047 , W 36 45 Ab 31 JR) Fy 22
B EH
2 ZR
2.1 XPREEEHE

I DOKTE R A B ERZRER 6 B 11 F, H 35953 (Rotala indica ) | P b3 (Lindernia procum-
bens) W7 2 ( Monochoria vaginalis) |5 B HE ( Cyperus difformis) &5 4 Fp B A B EUK, BHALE 5 HH
FEER 90% Lh b BEARTS , I XKHE B & 4 HREREE D, BEEMK, EAEERX, FER TR
TR TP (Pycreus globosus ) .43 ( Eleocharis yokoscensis) 7K B\E ( Fimbristylis miliacea) .- B YHEE | %5 18 ( Scir-
pus juncoides) FIFEER K, KF 16 # -m ™, HIBEH ML, AARER, & W FRPENFEERK, KT
10 #k -m™, ZEHMDNK, FHE B EE B ER G MRE A, BHEEHRE, DT 7 - KT KE
R RERE , A HIE X R 25 B B, O 141. 9 Bk -m ™2, 35 R T Mt S A 8L 5 4 JRUES IR ) 4 8 UK
Z,H48.3 1k -m T BERTFUER EHR EEHEFR KERFRNSER/TR(F£2),
2.2 WHREHREURZ R RR

EAMREX SR X R R RERLRE , 70508 11 f19 # MR ERX B E/HTX KERH
X FIRERIT X R RERRED, BN 8 . NERKIIARGEAEX PREYHEEERE, A
JEX % 10.7 F, B L FHMLHEX; 4REX A 9 M, BEETFHRERX(7.7) FRAX(7.7) EEHBFX
(8) FKEHREFF X (8) MAERFFX(7.3) 55 MEBEXBIZFABE (K 3) . M Shannon-Wiener 18¥E , F
HER EHRX KERBF X EE AT HMGHER , X 3 MBEXEZFARBE, $LI A KA 4000 B i 5% 22
MALIE LG KRR AT AL M 2 B IR UK AR R Wb Z et . WRAE LS E R Simpson 18 80RE , &
SRR X Y LS BE BBUR, HP A X A ML IX 164008 0. 18, B3 /N T HABALEIX . W Pielou 35 B84
A, AT X AR X 38505 7% 0.80 f10.79, EfIZEERABE, W BE P THEX EMX  EEH
X KEREAT X A RAERAT X, 1A SANEIEHE L, b AL AT | AUAE BE it 2% 26 AUAE B M vl SRS AT AL IE B e
IKREAEAT AT EE i S KRB RS AT AL By B 35 3R T R IS I S
2.3 RERIE S B

HEAFBRLHEN P A RENZEESNBE (RS, TR, RKIAAFRGERE T, HIE&RER
BHGHHBIIRET — &2, (1) FEEXRFERENEMHBARERY + HE + 488, BN
A UHEE A 0.247.,0. 154 71 0. 145, (2) SiREX RERE LA FAH R A4 B + FRIIE + fA 13K,
S BHH G MBI BE BT 0.266, ERET RS AR S FRPEMMR LRSS NS
FEARO0.2M0.153, IRFERELAFBEIAE  FRX AKX ARBRPAEE, G)HEX FAX. B
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£2  KEATEHERR KR HE &R A m i E
Table 2 Species composition and density of weeds in paddy fields under long-term different fertilization treatments
LB B BF Weed density (ind.-m~2)

FREFhA RHR SH R AL WA ALY A AL REEC RS

Weed species NoF - NF CF )% VSRS FT KAEFEFT KAEFEFT
CFM CFO CFR CFOR

ﬁhimchloa erus-galli 1.6 0. 125 1.3+0.07° 0.9+0.07¢ 1.5+0.18%*  1.510.13% 1.8+0.12> 2.5 +0.07?

Zlf;jloa chinomsis 0.5+0.13° 1.0+0.12>* 1.6+0.12® 1.60.122 1.5+0.07® 0.7 £0.33° 1.0 +£0.23%

Lj;iia prostrata 0.2+0.12° 0.7+0.07%  0.5x0.07 0.6+0.00%  0.8+0.20° 1.3+0.16" 1.6 £0.07°

ReRE 3

R 6.9+0.71° 6.9 +0.35° 3.6+0.35> 3.110.18° 5.7 0. 642 6.210.67° 6.6 +1.34°

ISEJ:‘;% b a b b b a a

Lindernia procumbens 4.91+0.53 7.2+0.53 3.91+0.64 4.0+0.46 4.910.64 6.6+0.43 6.6 £0.87

;ﬁﬁm vaginalis 1.7 +0.184 2.5+0.07° 3.7+0.07° 3.3:0.13%  3.0+0.20° 3.2+0.12° 3.410.12%

;J,:fbiﬂis milincea 24.1+0.87* 1.2+0.12> 0.1+0.13° 0.9£0.27> 0.7 +0.18™ 1.2 +0.20° 0.2 £0.20°

BERD .

Pycreus globosus 41.1+1.09

?ﬁfi rmis 18.4 £0.46*  10.6 +0.60° 0.8+0.12¢ 0.7 +0.334 0.8+0.314 3.4+0.20° 1.4 £0.464

HHE .

Seirpus juncoides 16.5 +0.33

SR . b

Eleocharis yokoscensis 26.0+£0.76 16.9 £0.70

FF B ZRE Overall weeds 141.9 +3.74* 48.3 £0.70° 15.1 £0.98° 15.6 +£0.60° 18.8£1.80% 24.511.52° 23.4+3.11%
[Fl—f A ( £ SE) j5 EARFRMFEIFERRTE0.05 KF LEZRAEFE Means ( + SE) within the same row with same superseript letters are not
significantly different at 0. 05 level; “—" F/RZ¢BE7EALFRIX 3% A H B The en dash indicates the weed species was not found in the plots; T[] the same

below

£3 KEFREEG XX KEBEEFEFDHSF RN
Table 3 Effect of long-term different fertilization treatments on the species diversity of weed communities in paddy fields
MifEALFE Fertilization treatment

(A ALAEECTE ALAE LT ALAE LT

WH I

AR Dem FRRE - ARRE BEER e wsoe KRB SRR
© CFM CFO CFR CFOR

YMEEE S 10.70 £0.33*  9.00+0.00®> 7.70+0.33° 7.70£0.33° 8.00x0.00° 8.00 +0.00° 7.30 £0.33°

Shannon-Wiener 3437 B’ 1.88 £0.015* 1.74£0.023° 1.75+0.030° 1.85£0.044® 1.78 £0.017* 1.83+0.018%® 1.74 £0.010°
Simpson 5% D 0.18 £0.000° 0.22£0.009* 0.20 £0.007% 0.18 £0.010° 0.20 £0.003® 0.19 £0.003>  0.21 £0.003%
Pielou 35 FEFR YL J 0.80 £0.009° 0.79£0.012° 0.86 £0.012°> 0.91 £0.015* 0.85£0.007°> 0.88 £0.010® 0.88 +0.013%
Whittaker 383 0.320 0.421 1.069 1.000 0.765 0.481 0.765

S: Species richness; H': Shannon-Wiener index; D: Simpson index; J: Pielou evenness index; 8: Whittaker index

ERH X KERAT X MEAFRT X AEE SRR IS E E + B B3 + s, KPS ENES
PH Bt 43 3R 0. 34 0. 346 ,0. 303.,0. 256 #10.279;FF F3EM S BEE 4514 0.172.,0. 187.0. 18 ,0. 194
10.204; 3SR H 45 L E R L a3 05 0.159.0. 138,0.21.,0. 185 1 0. 25 B I R B N TR IRE;
FEX Nt A X P B R PR I B A B R
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F4 KEFEERARMNABHEESASRBELHRMR
Table 4 Effect of long-term different fertilization treatments on the summed dominance ratio of weed species in paddy fields
A AFVE Y, Summed dominance ratio

FERMR A A A
W spcies MR WERE RRLE WREEER  sen ke WA FF
CFO CFR CFOR

BRI PYCGL 0.247 £0.001* - - - - - -

i ScIJu 0.154 £0.006* - - - - - -
4E3 ELEYO 0.145 £0.003>  0.266 +0.009* - - - - -
KA FIMMI 0.143 £0.002®  0.032£0.001% 0.017 £0.009%  0.048 +0.010** 0.034 +0.004>  0.052 +0. 004" 0. 009 +0.009°
RAFFE CYPDI 0.135£0.001>  0.200£0.0172  0.045 £0.005°  0.030 +0.015° 0.041£0.009°  0.124 £0.010° 0.058 £0.012°
93¢ ROTIN 0.052£0.004%  0.123 £0.004° 0.159 £0.009>  0.138 £0.005> 0.210£0.004*  0.185 +0.0122 0.200 £0.019*
P52 MONVA 0.042£0.001°  0.121 £0.015%  0.340 £0.016*  0.346 £0.011*  0.303 £0.015>  0.256 +0.018° 0.279 £0.018%
fg |3 LINPR 0.039 £0.003>  0.153 £0.031* 0.172£0.021*  0.187 £0.020*° 0.180+0.019>  0.194 +0.005* 0.204 +0. 0082
f ECHCR 0.026 £0.001°  0.043 £0.007° 0.107 £0.012% 0.103 +0.014%> 0.089 +0.012>  0.089 +0.010" 0.125 £0.020*
F4&F LEPCH 0.011 £0.002°  0.028 £0.002>° 0.083 £0.009*  0.085 £0.008* 0.071 £0.009>  0.028 +0.006>  0.042 +0.007"
T&3 LUDPR 0.008 £0.004¢  0.035+£0.001° 0.077 £0.007% 0.062 £0.003> 0.073 £0.011%  0.072£0.010®®  0.083 +0.004*

PYCGL: Pycreus globosus; SCIJU. Scirpus juncoides; ELEYO: Eleocharis yokoscensis; FIMMI. Fimbristylis miliacea; CYPDI. Cyperus difformis;
ROTIN; Rotala indica; MONVA . Monochoria vaginalis; LINPR; Lindernia procumbens; ECHCR; Echinochloa crus-galli; LEPCH; Leptochloa chinensis;
LUDPR; Ludwigia prostrata

Whittaker $8%7 7T LA 2 Bt A4S BEVE7E R R0 58 Yo% 5 0 T 45 M0 0784k, 76— SE PR b BB VR S5 BT OR
PR EEERE™ . FHER SGRER WER . AKX EEHTX KERHTX ., 2ERHTX RERE
Whittaker 3% 5% 0.32.0.421.1.069.1.0.765.0.481.0.765(F% 3) . HILE W, 5AMAEABEAE L, 5
PO A B M 26 50 B Rk W T WD R 2L R BT M B B335, T B G i SRS P R P B B S SE KRB S 7
W2, Wi it B AL AT BE K RS RS FF B BB/
2.4 R[EIMEAE 2R ) K RS E 2 B R AR oL 1

M Sorensen BEZEAR IS B (EWNE) B, AR GHR R ) 548E R MBS, 5 H A EL
BHX A LR, 22 5k B2 K (P <0.05) , Serensen BETE ML P:S $h4 5 B I ¥ ( Bray-Curtis $8%0) 45
RHF, AR R SEARER KL EE , SEBRBTRX KERETX  2ERFF X BRI, S0E
X B ML X IR ARG , 22 ik BB K (P <0.05) (325) » #3408 Bray-Curtis 45 30R I B LB B8 1k AT B2k
S, ETARE 1 FOREFPRE, BE 1 BN, AER 5SERR BE—E, BEREH R KBHEFR24E
X B, ARER AT & —3, U EEREV, SARMEEA L, 26T e B ERE 2 1L
TEECHEE 2 TR AAERSFFAL BRI A0 B 2 00ir H JB) Z0 B BEVE B AL AR, TR0 56 B e B R E O o B D S8 S £,
AT 31 L S e i AR

£5 KEFEEOARTKEEEEREBOBOEER (AL E T3 EBMEENE)
Table 5 Sorensen similarity index among weed communities in paddy fields under different long-term fertilization treatments ( above diagonal ;

quantitative measure; below diagonal; qualitative measure)

HEARAb R Serensen F{I1EF5 ¥ Serensen similarity index

Fertilization treatment NoF NF CF CFM CFO CFR CFOR
AHEAE NoF 0.4632 0. 149¢ 0. 1561 0.195° 0.236° 0.202%
4 /AL NF 0.881° 0.418° 0.438° 0.521° 0.613* 0.536°
LR CF 0.775° 0.897* 0. 848 0.826° 0.689° 0.737°
ALREECHiS%2E CFM 0.797° 0.919® 0.930° 0.836° 0.726° 0.728°
ALREECHETHSERE AT CFO 0.821° 0.9412 0.956% 0.9782 0.8272 0.846°
ALREECHL K FEFEFF CFR 0.821° 0.941* 0.956% 0.978* 1.000® 0.873
AL AR BCHE SR K RS #5 #F CFOR 0.775" 0. 897° 1. 000° 0.930° 0.956* 0.956

FALECT) FA—17 (7)) F9ME( £ SE)F AT BHFARMRTE0. 05 K F LERABE Above (below) diagonal, means ( +SE) within

the same row (column) with same superscript letters are not significantly different at 0. 05 level
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3242 £ F % R 28%
3 g NoF

B BRI, K b SRR R A T AT N
BN K PIER AR R R AITRR, CroR
5 BB A R K TR AL 2 95 8 7 R MR X i ECFR
KT MR X , 26 B FL7E 7 MM X 0 L X o cro
B, TRRBE R I OE R IIE R B2 2) o R —{

BRRADERRBEEBBERPURREPBENRK & o o
PSR &M At R E T AR R/KEE R E 4 Bray-Curtisf( Bray-Curtis index
EHRBEMN K PN A R L IER &M, RE R
HEREE N KRR B R LERSA(ERD B
TR T BRI BTER AL BTN 1y s g oo i i b bt o
K, MBI X 4 b BB XM T X AESR, X Bray-Curtis index
WAL KE B RSB ENTA TR AL XX 25 AOMIAE NoF : No fertilizer; SIpi AR NF: N fertilizer; SHifLAE CF
ﬁﬁﬁ‘?%%’l'&ﬂ&%ﬂ F L, SHXEHLE T RE— Chemical fertilizer; fLAEEChE¥E2E CFM: Chemical fertilizer plus pig
B, SHE TR B e e B b xt Fampg o WRMAMBAAT CRO: Chenical frilze pls oflood
rape stalk; 4t B B #i 7K %5 % #F CFR: Chemical fertilizer plus rice

eV =&, R RE R & A B K IEE L. atraw; {1 L M s 36 K 75 7 #F CFOR.: Chemical fortilizer plus

TAE BB MUY SREHITEF R AN jilseed rape stalk and rice straw
HZREAE Y 2R, AR AR, RIS X
AR X B4« 5 3% Y FP=E B B A Shannon-Wiener 15508 3 A T HAMM AT X, X A X B LS FhATH
R R A IEAL B X AR IR B R BIR A R A ; DER R TR X A X B 75 B B3 K T HA s AL
HIX , ARG I ECAGE 5 ZE AL AR BB A AT A B 2 PR A T /KT8 B e R VR 1 20, JRRRR T 1R
BWIRBE LA, XRAERIEN L EFSRGREEDESFHERT ", AERE50E0TRS
0082 gy (B X SRS AR Th7E B, ANBEST X — LR TE TR E A SR B RS A XK RS- Th SRR VR R K RS
B R RE

EER, RUAESRAEPREEYEHEENRPURRERLEARESTEFIWIEHZEH ZIE
WU BRRL, St A S ARG R SHTA BRI FIR, R A M R T E SRR,
M, PG R B SR, SRR A ME A VUL (2R , MUAR TRAEDAEK , RESHAT RS
H—EK I 2, WA R TR B S SRR PR R . AU ARG RXEFR
EREX K RRAAERUKTE BRE ST, AT BRI R R EN B FNRPRELEYEHERFER
B,

oL

B1 KEAFIMEALIE R T KRS B AR RS RE T
Fig. 1 The dendrogram of the weed communities in paddy fields
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