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Control effects of rice-duck farming and other weed management strategies on weed communities in paddy
fields. WEI Shouhui!, QIANG Sheng', MA Bo', WEI Jiguang', CHEN Jianwei?, WU Jianqiang?, XIE
Tongzhou?, SHEN Xiaokun®(! Weed Research Laboratory, Nanjing Agricultural University, Nanjing 210095,
China;? Yanling Agrotechnical Extension Station of Danyang, Jiangsu Province, Danyang 212341, China ;
3 Science and Technology Bureau of Zhenjiang, Jiangsu Province, Zhenjiang 212001, China ). -Chin. J. Appl.
Ecol .,2005,16(6):1067~1071.

By the methods of community ecology, field studies were conducted to evaluate the control effects of three weed
management strategies, i . e. , rice-duck farming (RD), manual weeding (MW) and chemical weeding (CW), on
the weed communities in paddy fields. The results showed that under rice-duck farming, the weed density in pad-
dy fields decreased significantly, and the control effects on dominant weed species such as Monochoria vaginalis,
Cyperus dif formis, Sagittaria pygmaea were all above 95% , with an overall effect higher than CW and MW.
Under RD, the species richness and Shannon-Wiener diversity indices decreased slightly, while Pielou community
evenness indices increased markedly, indicating that the species composition of weed community was greatly im-
proved, and the infestation of former dominant weed species was reduced. The structure of weed communities in
paddy fields varied with different weed management strategies, €. g ., under RD, Lindernia procumbens, Cyper-
us difformis and Fimbristylis miliacea constituted the major weed community, and the Whittaker index was sig-
nificant higher than that of CW, MW and CK, which indicated that rice-duck farming had a greater effect on the
structure of the weed communities. The same conclusion could be drawn from Sorensen’s similarity indices and

cluster analysis with Sorensen’s index as the distance measurement.

Key words Rice-duck farming, Manual weeding, Chemical weeding, Species diversity, Evenness, Similarity.
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2.1 BrRMRER

TEBS HAb T 3 B AR R, 4E 1R 15~16 T K
1000~1 100 mm,6~9 At b £EH 40~55%, =3 CTH
=10 CREAFH 5300~5 640 T 4 740~4 950 T, 1
T 220~240 d, £ HE 2 000~2 200 h. &K K 4 7>
FRUBE 1 EWAATE. LMABAKEL, pHH 6.7,
BEANMBE SR 28.3 ke, 2R 3.28 g kg™ ', 27 0.87
g-kg L 28 11.62 g-kg .
2.2 RBRETRISEEHE

2002 FEFH A TE HE A E RBERFREFERAE
SER EHIER ML F H ik, £ HER BRI LK
HEATBRERTAME 4 MbE SAHEEST 4 K, BV HE
P BNREA 133 m?, MR ZEFFREE . KE & AH
BUE",5 H 18 B%F, 6 A 22 B H KR PF455S BifE
BULEE EE1ScmXx30 cm, FASH. ATREEKER
BE 20 dH#T, BEGEUNRTEAE LERES
667 m*E F 60% T 2 FLIH 60 ml + 10% FL 37 2 7§ 44 ¥
710 g, ZEKFEBRE 7 d HEH . BMIEEDK R 20
em, 5 80 cm §9E, LANE & HEMR K RSB BRI K. A0
sk FRR AR & e, N AR MR LR
BRHEM1S", AKEBRE 104X ASHIBRAR
W, 8RS J,KEmBEaT(s A 28 H)W. iy
RAH E 57 3~5 cm K2, B EK KZHHZE 10~15 cm,
P iz 13 F5 R Bt HEOK, IR, (REFP W ERIEARE FA MR
ABRE ZEAREEEEEETER.
2.3 BEFEREES T

MREFEREEEREE 048 A6 H, KELTHE
B AT, SR ETEE 10 MR, BT E A 0.11 m?,
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iR EEENET RO SN ITA R EREEGHEME
#JE RA=(RD+RF)/2. B RD HHMEE, B XX EH
TG SEEW A, RF AHEXBE, RN RELAY
BT O NI B 20 B B 89 4 7 30V Shannon-
Wiener 8 H' = — SP;*InP;, P;= N;/N, N; AHEFT
Y E A ER, N AT B4 B Simpson R EHE R D
= 3 P.2;Pielou A EHEE T = H /InS1 2 BETE S L LW
£ 2 Whittaker FEHME, 8= S/ma -1, ma AEHEFTH
TRy a () BETE MU A Sorensen F5 %0 &, & YEMIE
Cs=2j/(a + &), % 1t M B (X #F Bray-Curtis f§ %) CN =
2iN/(aN+6N). H ; ABE A S B AN YRHE, o
ABRE AZTEULETYHY, o AREBEENETYH
¥, aN ABHE AVIYIFHE, 0N A B E BROHEE, N
ABEE AGNa) M BONB) B R P A EHARNEZ
Ft B EOEE 5 B Excel A Origin 3K F T HIE L. 2
B, 38 H SPSS #i43#47 4 it SR A4 47 .
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U (Sagittaria pygmaea ) F(Echinochloa crusgalli)
S SMREREFEERR, BEEESBHEREDY
90% LA b FEESILIEX H P R A H R 4 FE
BIRE MBI T F R E SR A TR &, {38
MBS ZEREFZATREER AR E Bigdt
EXNTHFEREBSE FAYE BEBHNFE
¥IiEE) 95% B b, X — % 24 B A W ( Scirpus jun-
coides) ¥ 1N % (Lobelia chinensis )T T 2% ( Rotala
indica )IRRIE 100% AL FEREM BB AR
ST B BT, (BXT B SRS & R RURBE, R
EEEFDESTHEEAER. A TBREXB . H#.
BE H B AR B O, EXTMERUD BER KM L
X VRES R NEREICRAEE(E 1),

302 MEHERMEFEMNRMEEESR N
FARRIZERE, 155 I E RS W 2% 5 0995 ] BUR
A, 5 97.1%, PRERKZ , MRERREKEGEE L.
T S LA XT B I ZR EE R BUR (96.6 % ) B AL T XL+
MRE(93.1%), HERFARE WEREXMREE
BT IF A FUUR BT, AP E R E, A
THRENBEERRShZREML AEHZER
7 (8] A4 LR, RS S VRS 7S B O I R EE (4



6 #A WTEE R ERLERES RN R ERERE Y Z N 1069

R1 ENAERRACHEREYN&XUAER BN

Table 1 Influence of rice-duck farming and other weed management strategies on the density of various Kinds of weeds and its control effects

ZEFRk REHHF Weed density(ind-m~2) 2 ERR Control effects( %)
Weed species CK MW Cw RD MW CwW RD
BT H# ¥ Monocot weeds  133.2 59.0 38.0 4.3 54.2 ¢ 72.4 b 96.6 a
AT 174 Dicor weeds 49.5 61.2 41.4 3.2 0.0¢ 15.8 b 93.1a
FR M2 B Broadleal weeds 126.5 102.6 63.9 3.4 17.4 ¢ 49.6 b 97.1a
RAFE Grass weeds 10.4 1.6 1.8 1.6 84.4a 81.4 a 82.4a
Y Sedge weeds 45.9 16.0 13.7 2.5 62.9b 71.1 b 94.5 a
BT E 2 Overall weeds 182.7 120.2 79.4 7.4 32.9¢ 57.0b 95.6a

CK:ZEX 8 Control; MW: A LB % Manual weeding; CW: b BR# Chemical weeding; RD: B35 fE Rice-duck farming. AI—FEHHEE &
HRAFBRTRIEO0.05 KT LERF EE Means within the same row followed by common letters are not significant difference at 0.05 level. T A

The same below.
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Fig. 1 Influence of rice-duck farming, manual weeding and chemical
weeding on the density of weed species in paddy fields and its contro] ef-
fects.
MO: ¥ % B Monochoria vaginalis; L1: F§ £ % Lindernia procum-
bens;;CY: B BITPE Cyperus difformis; SA: B E W Sagittaria pyg-
maea; EC. B Echinochloa crusgalli ; SC; % W Scirpus juncoides; LO;
X313 Lobelia chinensis ;FM . JKBE Fimbristylis miliaceae ; ROTIN
YW Rotala indica ; LE: T & T Leptochloa chinensis; LU; T HH
Ludwigia prostrata .

FISRIBERTUHERERATLRE, XA E
BB EME RO ERERATRER®, HX
RAFRENEHARE K, SUFEBRERALR
HERADE EWER, OEZRESLTEEN 7.4
Bheom 2, BEMT ATBRE(120.2 #f-m %) Kb
BREL(79.4 Bk m™2), M RHRE 95.6% . £ B4R
BERR b, B ES hEBE > ATRE, =
2 R 1k B EKF.
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T B VLB B

FEPLE R L R BB 7, WA LR E fb
Bt xR KA 514 10,10 1 11 . A& /DK P b
MFHHERE, ATRESXBE N M, ERA
BE TH¥HREG.S ) MBEMILEG.3 )53t
WL A BERMLCE ) ANERIEE LEE,3 #
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EPFEREMNEZEBERR, AL EHREETL
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Table 2 Influence of rice-duck farming and other weed management
strategies on the species diversity of weed communities in paddy fields

b1 PRI Weed management strategies
Indices CK MW CW RD
P E B Species richness 9.0a 9.0a 6.5b 4.3¢
FARAEE Sharmon- Wierer index 1.822 1.66ab 1.48b 1.65ab
£ E I Simpson”s index 0.20b 0.262b 0.36a 0.30 ab

Pielou ¥ 51H #31 Pielou evennessindex ~ 0.81b 0.75bc 0.71¢ 0.93a

HAARE R RER O R R B ENRE. NEE
RAEENFERIEEORE, (L F R R HIE BN R
PERERS IWHREETRENMNEEES &
ty, N TERE AL TR A] R R Ky Fodb 20 B B R BR 1 (6 3%
HRLET S, B EM HE R E R A EELE L
T ESXEEEERRARE B EKT. HEHY
BERMRT SRR T AL, BRI SR
R e, FTLAR A H (] e B s T 15 ) 40 A, IR IR %
MELRE. A Piedou 5 ERECE, B HEA/EX R
¥0.93, BESTHEKX(0.81), IHAERMGILA
MR ERWERT, HEZRERENENAR TREAR
B HOERERS, ATMSLT SHREMREE
HEMEKEEE EUERERBEERT, BHARE
BN ERE TR KRS S S8
B ZREMBEEE A TR ELENYSERER
K, B HEAHLERTEE.
3.3 EMHEARERERBENEHEERES
F) 28 R 1) 5 el

ZeRETE BEVE A X O SR 1 A VT DA R B R ]
PREEEXNEHRERESHARYER. £ 35
FREM B S RENREEESETTHF, TR
SRR RRERE AR AW EE + L+ REW
B EARBEEERERT, HEZERENSHA
WIIEET —EEL. B K AR YA E3x +
RIEIVE + /KB E (Fimbristylis miliacea ), 1§ E &
FHEMRAAE ERK, FHRRATERE,
AEETE BB fE S, (K BV A XT R B B3 BT,
MEERHMRERET AREIER M EERE
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Table 3 Influence of rice-duck farming and other weed management strategies on the relative abundance of weed species in paddy fields.

X 2B Relative abundance

ZutE FhK 3% Relative density

Weed species CK MW CW RD CK MW CW RD
W58 B Monochoria vaginalis  0.243 0.106 0.269 0.036 0.177 a 0.108 b 0.211a 0.047 b
Fi L3 Lindernia procumbens 0.240 0.419 0.493 0.351 0.175 b 0.265 ab 0.324 2 0.293 ab
REFE Cvperus difformis 0,190 0.099 0.111 0.222 0.151 ab 0.105 b 0.132 b 0.229 a
BB Sagittaria pygmaea 0.177 0.238 0.011 0 0.144 b 0.174 a 0.044 ¢ 0c
B Echinochloa crusgalli 0.055 0.013 0.014 0.083 0.083 a 0.034 a 0.045 a 0.100 a
H# Scirpus juncoides 0.045 0.019 0.038 0 0.078 a 0.065 be 0.096 ab 0c
ANE Lobelia chinensis 0.026 0.039 0.036 0 0.068 a 0.075 a 0.057 a 0a
HKEE Fimbristylis miliacea  0.015 0.015 0.014 0.158 0.049 b 0.063 b 0.045 b 0.167 a
Y% Rotala indica 0.006 0.046 0 0 0.031b 0.079 a 0b 0b
F4&F Leptochioa chinensis 0.002 0 0.007 0.067 0.029 ab 0b 0.023 ab 0.092 a
THE Ludwigia prostrata 0.001 0.006 0.007 0.083 0.015 a 0.031 a 0.023 a 0.071 a

RE AFREXBEEEHAN NG LXK+ BHE
+ REGE FERPESHBR -, HEMEERH
HEHHAMRAELET EL, B LR VHEAE
BRETEE, MR EE LR E, S 0.324,
TR IS A B P A (R 30 (7RG R R (K. A TR
BXREHEAR AR FLE+ BEG+EE, 5
XtRAABLL, B F BB WA R R ERH BT,
T RS & AR (R 30 B B T B & FhE S 15 T T
lmﬁ\$ﬁ?(&ptochlm chinensis )\ T B ( Lud-
wigia prostrata ) EINTE (T RITF B AR J RO A A X €
RER A B E M. Whittaker 88077 LA B
BEEAARRERERENTEMNTEL, E—ER
B RRE AR B A E R B
ZRERETE Whittaker 68009 0.222, B A TERE
¥RE B ESFEERBEMNT, BRERE
Whittaker 655> 314 0.222.0.692.1.588. £ 1t 7[
T, R IE AR R 7 BB VR 45 1 St P 4 R B v A
BE CFERERZ, MALRERLRZR B ELm.
3.4 N[AIHE R (R 2 B BEVE () AT DLKE

M Sorensen BEVE FEAPE SR B (B TR ) &, X
WAL EE 5 N TRE 2B BB A IR, T
GRS AL B AR M B, ZRE R EKF (P
<0.05)(5K 4).Sorensen IEHW ERNMELE RS E
R4 TRREHKEAE L OAULEESR

Table 4 Similarity index of weed communities between different weed
management strategies

3 Sorensen FH BIPETE 3 Sorensen similarity index
T
reatments FAME AIRE 42BRE BmLE

CK Manual  Chemical Rice-duck

weeding  weeding  farming

ZEXE Control - 0.715)  (0.603)  {0.076)
ATBE Manual weeding 0.952 - (0.697)  {0.106)
L2 BRE Chemical weeding 0.952 0.900 - {0.166)

FE®BIEE Rice-duck farming 0.778  0.706  0.824 -

RARIMIETH RN Sorensen BEF MM HA B HWME, MIET A HHE
4 Sorensen 1 ¥ & & & ¥ JE Figures in the table without parenthesis are the
qualitative measure of community similarity index of Sorensen, and figures in

parenthesis are the quantitative measure.

W R, FEHEREFIREEKF(P<0.01).
DA E 25 R 3R B, RS 2L 4F AE B 28 S e H [|] AR B
WAL, O R R TR T P IR AL, AT
HMHERERERE.

Pl Sorensen EYEIEEM E £ E EHEIER T
W ZREBE VR A AR DM, R A B BE I AT R R
G, FTASE 2 Brs s AR Bl 2 AT A, A TER
BERXPEEHMEMREA L L, LERES
xR AR DA RE B LS, MRS AE R R E R 4
53 K EZHEK, EE T,

cw

MW

CK

0.7 0.75 0.8 0.85 09 0.95 1
Sorensen 153 Sorensen's index

B2 TREEHFEFATREBRERENREIN
Fig.2 Cluster analysis of the weed communities under different weed
management strategies.

CK: X 8 CK;MW: A LERE Manual weeding: CW : {52 & Chemi-
cal weeding; RD: T {F Rice-duck farming.
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