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Ecological control effects of rice-duck integrated farming

on main diseases, insects and weeds in paddy fields ecosystem
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Abstract: The ecological effects of rice-duck integrated farming on developing regularity of rice diseases, insects and weeds were
studied. The results showed that rice-duck integrated farming could prevent 96. 1% of the weeds from growing, thus reduced the
varieties of the weeds, although the Pielou evenness index significantly rose. Rice-duck integrated farming had visible ecological
effect on control over brown planthoppers, and the total prevention rate reached 65.49% . By adopting rice-duck integrated farm-
ing, the ducks preyed on spiders, which reduced the numbers of spiders, as a result, the ratio between spiders and brown plan-
thoppers was significantly increased. Although ducks had some control effect on Cnaphalocrocis medinalis Guenée and Chilo suppres-
salis Walker, their control ability over such insects was weakened with the growth of rice plants. Rice-duck integrated farming cut
down the occurrence rate of rice stripe disease event if this method could not fully prevent the disease from arising. Besides, rice-
duck integrated farming also effectively controled rice blast, and the prevention rate reached 57.02% . In addition, the article also
probed into the ecological mechanism of rice-duck integrated farming's control over rice diseases, insects and weeds.
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I T 2004 455 2 10 AR R KRFR GBI T, HHERONEE AR+, IEShagE,
RIS RIX (CK) . FMIAEX (RD) FIEMFEIEX (CR), B/NXEA178 m®, AN GHEEL 3
K., CK X RD XAEKFERIBERT A A TR . B, FEBhR, CR XIEH L = RIS, & 667
m® T 60% T B REFLIM 50 ~75 mL BiiAZRE . 20% = H AR PER 7 75 ~ 100 g B VARIERR . 20%
HXI B Z RN 40 ~50 g BFIGFE IR ASOHG . 10% ML Bkl B PR3 5 15 ~ 20 g B iR 2580
RS KA, 20% =PRBEFLIH 100 mL BiiA —AbIE | = (LI ARG G M08 RD X PUJE A e B EIRL, %
7 RS ABERS R SRR BT, ZERS PR R AR R P S i R ARARDRL, DUE B A 4
M, (RS A A A, KRR A 14, FAREBRITIE N 16. 67 cm x26. 67 em, 871k 5
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21 a0, CK XHIlCR X F1 BREEENEEHRAEZENZIG
FEH &G E 2w e A 9 Bl 13 Fh , Table 1 Influence of rice-duck integrated farming on weeds density
Horlad BB A0S T 85 ) prom”
Tﬁ%@ R BEL% R %ﬁg R 7J(j,—*£% R Z4H S Weed species CK RD CR
A R ARAF} Gramineae B Echinochloa crusgalli 8.2 1.2% 2.2
LI S A ATy y
TEAETY Q# ; RD RSN @ﬁ 4 iF’L 6 T4+ Leptochloa chinensis 6.4%  0.8% 2. 6%
*‘:F s Ig LA EF' s }% %“t: E *ﬁ E N @% IHHEL Cyperaceae SRIPEEL Cyperus difformis 7.6%  0.2% 3.28
% R T%g j:l 3‘5 , EI}IE:', %Xd—%‘*ﬁ‘;«g . JRAFEER Scirpus planicusimis 5.8 0.2% 0.8
. . 2% e IKIBH Juncellus serotinus 3.2% 0.0 0.2
P ES 30t RRARA R %L Compositae 8% Eclipta alba 21.44 1.8 5.6%
Jaring 374 N = = =75 > sz 3
#%ﬁ FH [ nfﬂ?;%@ &5 B]j‘&i:lﬂaij‘j FI5EL Alismataceae SR Sagittaria pygmaea 2.6%  0.0%  0.28
AH & , £33 97. 14% , ﬁﬁxﬁ}ﬁﬁﬂ, HRF3% Potamogetonaceae  HR T3¢ Potamogeton distinctus 1.8%  0.0% 1.2P
. v A F2ZF} Onagraceae THHE Ludwigia prostrata 15.8%  0.6%  g.4f
Ju / x N Hint-3E g gia p
A E/J b )‘i /ﬁi‘ﬂi zBL JH; o ﬁ % ZF} Scrophulariaceae  FH_I-3% Lindernia procumbens 8.6  0.0% 2.6
86.30% , M 2% % K LW E B,  THER Lyhraceae Hi 455 Rotala indica 6.4%  0.0™  0.4%
CK. RD, CR X A5 122.8 . JK VLS Ammannia baccifera L. 7.8%  0.0%  1.4B

4.8 32.0 EE “m 2 RD ﬁ}ixd_%k i ALER Pontederiaceae W75 B Monochoria vaginalis 27.24 0.0% 3.28

EE‘J%%@?&% 96.1% , CR b e 1) AR AR KNG F R RTE 0.01 F10.05 /K225 B3, Different

capital and small letters in the same row are significantly different at 0. 01 and

j‘j 73.9% . 0. 05 levels.
%é 2 ﬁ/j_\‘ ) RD ﬂ] CR W‘jﬁﬁﬁ 2) CK: XtHRIX Control region; RD: FEMYILAEIX Rice-duck integrated farming;
E/:J %*‘:FE'E%J—E N ﬁﬂ*ﬁﬁ%ﬁ{&ﬂ: CR: #HAEIEX Conventional rice production region. The same as follows.
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2.2 TERGHLEXTHE H RS TR A0 G ik A 2 i ®2 BRAENEEREREZHERNII
K1-A 5w , RD AOFRFE RS KA R B . Table 2 Effects of rice-duck integrated farming on weeds
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YRS KA HIRON A 71. 68% , RD F1 CK WAL TiH Trems CK RD CR

F MR B2 B R RSO OB TTR, 1 i s e D oh s o0k 1 oot
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JE A EI 0 (1 - B), CRALHRFEFfL2:  Pielow 95 Piclou cvemess index— 0.91™ 0.97*  0.88"
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Fig. 1 Effects of rice-duck integrated farming on rice planthoppers (A) and spiders (B)

2.3 TERSHAEXTTEHEMNSHIER Z{LEER 520

HP 2 — A RIAT, CR ARHEAY ISR, 1 RD ALBE 5% 8 3% 5 T CR AL, {H 8 F (% T CK 4
B, HE3 AN, RD AHXEIEHIE R (3) REAMRABRCHN 24.09% , X75 (4) AR B
BOR 21.67% , BEHIBERE KRR S A3 IN, 1S %0 A5 R AR 3Rt R (RS O\ I M s o 8 T T R
X7 (4) AREIHERAM R (3) 18,

K 2-B W, 768 BElE A x3 WHEEXNAMEMBEEHFRREMEERR

I (CET) . #&753 (ES) Fififdify Table3 The control effects of rice-duck integrated farming on white
(HS), RD b T s R Y B T leaves ratio and disease plants ratio %
CK ﬁﬁﬁ , {EXE%%{F CR ﬂﬁﬁo EE e — (lil :fi White leavis r;a;i()) n f&ERF Disease plants ratio
%‘:{ 3 ﬂiﬂ , RD ﬁi\}iﬁﬁ 3 /I\HTJ_/EJ% E"J[gjj Treatments Five (3) generation Six (4) generation CET £ HS
MW FEMT CR AL, FW] RD b3 CK
Xﬁ:’f&ﬂﬁﬁgﬁg E/‘Jﬁﬁrﬁ“’;ﬁ% 1[3 %%ﬂ( RD 24. 09 21.67 16.94  34.59 22.94

- o CR 74. 14 78.07 66.13  72.56  76.61
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B2 FEEEENEHNEHIE (A) FIZHIE (B) B%
Fig. 2 Effects of rice-duck integrated farming on Craphalocrocis medinalis
Guenée (A) and Chilo suppressalis Walker (B)
CET: ARUTBENE S Critical stage for effective tillering; ES: #K773 Elongation stage; HS: fi##}}] Heading stage. The same as follows.
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BRI, G KR KR, 2 SR
EFES, RD ARF LRI AT CK AbBE, CR £
b FR g AR B RCE T RD AbEE 21,28 AN E 4, B
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Fig.3  Effects of rice-duck integrated farming on rice

x4 BROLENKBLIHEFRRERENZ D
Table 4 Effects of rice-duck integrated farming on disease

index of rice sheath blight

KEFE Treatments CET ES HS .
CK 0. 724 19. 144 25.62% sheath blight
RD 0. 56" 12. 86" 16. 25" EREFEMBEA, RD Ab A5 1 48 ok o &K T
CR 0.34° 5.51° 7.34° CK 43| UiBH RD AbBEREISER S0 10 R FRBE

X B TG IR AR RAZ . e R RITER B RIS SR T R ] A dE KUg e
e, MAEPRAOTTRTESS SR YR O AR A REl, 980 TR REAHEIY), DA TR 1T s 2
NP, AR T BRI A
2.5 FEBEIENERERIN

M5 B, RD ABRAGHER IR AR T CK AR, ZREFEHIRUN AR 57. 02% . X 2H TR
TRE FH AR IR R AR, I8 1 T B RN R A, MM 1 FE 8] PR 356 S A ORI O Rt AT
ARG, 58 T REHRON R AR G BTy, T4 RD AR BHO AR AT 35 AP I BOR . CR AR BN
REIELA A A2 5N, B A T RD AR BB A= WPl 00s, HEZr B4 v ik 81 71. 91%

x5 ERLENBEROZE

Table 5 Effects of rice-duck integrated farming on rice blast %
Jasty CET : ES : HS :
Treatments iR FEHIBCR R FERIBOR R FERIBCR
Disease plants ratio Control effect Disease plants ratio Control effect Disease plants ratio Control effect
CK 27.5% 7.44 12.84
RD 11.2% 59.27 1.9% 74.32 7.48 42.19
CR 8.7% 68. 36 1.8% 75. 68 2.9% 60. 81
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BRI A DG A A IR A, T S 2] 1 HUORE A S A SR EORI G TR 5 HEs A7 20
B TR RE | BB RITC e, AMUEGE T ARSRRIE BB IXGE G AR, AR TOKAEXS A AR BHIRAY TE
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AWFTEAE R, FEG IO RS HH 2 A iR 5 PR 8OR LU RS A B e 22. 2 A2 s, BERIRAIG
SEAE A A W R RCR AL TR B0 A AP 2800E - AT ] A 25 T DALl P 2 24550 3 B ] 2% R )t
PEOBER, XSG ARRUGSE | BN HESE S MBI ST 5 SRR — B, T AR FH 2% B 2 R 1 43 BT 45 SR T R
FEiE /R B PR AIC T RS F 24 0 R AE PP, Shannon-Wiener 761 H 8BRS HAIK 29. 36% , X 58P #ESE
ARSI LA T 2R i) 2 REMEAR B0 T3 LA BB IT ST S R ANR] 33 nl A b - S AN ] 3 B o

A RAE TG ILAE X o U BRSO AR SR 2 R AR — 8, SR WIAE O SR T RIS LR S
TEREA R FEA IR B A HUE ks REELIEAET | AR A5 I G LA ml b b s R A R
W FEHEIH IR ARy BT | XN O RIS SR R G T AR Ao e T, BA
RORME T 5 AR . AR AT B, et S Xof e FH g 1L 5 X A WY S AR el V1, (ELR s L ) 2B )
PERCR S WAL AP TN AR LG, A AR RE AR 22 T [R) A DR G J i e 35 8 A= 15 DA
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