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A study on the influence of rice-duck intergrowth on spider, rice diseases,

insect and weeds in rice-duck complex ecosystem

YANG Zhi-Ping', LIU Xiao-Yan? , HUANG Huang'* ,LIU Da-Zhi?, HU Li-Dong*, SU Wei*, TAN Si-Qiao'

(1. College of Agronomy, Hu’nan,Changsha 410128,China; 2. College of Animal Science and Technology, Hu’'nan, Changsha 410128,China;
3. Agricultural Bureau of Taojiang County. Taojiang 413400, China). Acta Ecologica Sinica,2004,24(12) :2756~2760.

Abstract: The article studied the influence of ducks in a rice-duck complex ecosystem as well as its natural enemies and
diseases , insects, weeds and pests. The results indicated: when feeding 450 ducks. hm™* in paddyfield, the controllable rate of
weeds on farmland was 98. 8% ; the quantity of spiders in rice-duck commensalism area was remarkably more than those in
areas using pesticide. The quantity of spiders at fastigium in rice-duck commensalism area was 63. 6 % higher than in those area
also using pesticide. The fourth and the fifth generation of rice planthoppers in commensalism areas declined by 47. 6% and
72. 8% respectively compared with the contrasted area, rice-duck commensalisms had a stable and long controlled effect on rice
planthoppers and eased the disease incidence and degree of Chilo suppressalis Walker, sheath blight at about 50% , which also
had a better controlled impact on Chilo suppressalis Walker, sheath blight. Unfortunately rice-duck commensalism had a bad
effect on controlling Cnaphalocrocis medinalis Guenée. At the anaphase of rice’s growth, medicament prevention and cure
should be linked. Rice-duck commensalism can deteriorate the breeding grounds for pests in farmland as well as the natural
enemies of rice, decreasing number of pesticide usage. alleviate the pesticide pollution to the environment and improve the yield
of grain and economic benefit.
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BHAE-BECESEAR—MEREANBHASSHMAFR . CERENE - FEEMNRBHESHMEAL . BHY4
AMKECERHTINEE T RESHERBERZ —  EEZFHUBKBRALEE . I THEREZBARE-FZHENMAZR,
EEEMT R =SHEN —SRBHEFETT 20 m*FBHEBERFMRE, HEE T RE/PX,#7 7T HFHAARESIER. FXH—
ERANARHBEERR B . 2E 50K EEMEE THW.

1 ¥HE5RZE
1.1 MH

LR EE Rh VTR — B 7K B0 15 d, MR 150 gs KRB MHA MEkl 11 S5, RBHAIVHELE NP FE.
1.2 F¥
1.2.1 RBiFi+ FRH/DPXABM 20 hm? KEFABHFBRERERS . KEHARITE=EHHEARINN.

— T4 A 27 AERr,.6 B 12 HIEB L IEHEE N 16. 7 cm X 23. 5 cm %8 666. 7 m? FeA T 118.7 1 &, SFf*Elﬁﬁ 4. 66
. 6 H 25 HRHS,9 H 15 HIRHS,

N AR B FE I 3 A0 L BD (1) AEPS LA AL B CF AR RS 2L/ XD, BT 188 F AR B <C300 g B E /N IX S 5 K, F /5 015
FihE>300g B, B/PXEM2 2., MXEAEEEN;EWRBIF.EL -RENY, THR/E 7~ 15 dBHBAH, 57
AR METHE, XAESRER, B FULAE B VR, EHIA0RBAN, KGENERETHMAEN. (2 FARAL
HMOFHRZ/NX),6 B 18 B ERNBRER (WMESEAAANHE), 8 667 m BHA—E. BANPRKAHNT7H 12 H.7 A4
15 H A %H . ,Tmﬂ#rsmbw\%wﬁ “HGiE ;7 B 25 HAR AR R R R R RSB R B IR TR RS KA A
BRE:S H 22 HARKES AR HNEESHEHEHE. —/LE a8 %B: 98 10 HARRN FMER FEIERSE
BiIG A 4R . —fLEE RS WAL BAIR . (3) X BEANE CF AR B/NKD , RS, 24 F AR A HERERN .

SABBIKESE . NEKEERK 66. 7m? /NEBEHLKAHES DX ZEERERE . FHX EHMAMBEN 3 cm K2 XM
:51:-‘:%0
1. 2.2 ABHERE

(DHEEFERE SXEAKEREEFE, S RAD KRI85 CREY FE R B HR T EM, AEE B R,
KRB SEE, 87d 1K, ARE.E510#, 8/ NKAESOE, HEAHERER 667 m° R &E.

(OB FREERE MPRRBBRTFESROREY TR HMBAHEON, G 7d 1K, 5 SBAEE, 88 20 58, /X H
2100 3, T B YMERBREEMEREE, 7ERIRE 2 d HERTREE.

DLEHERE LEREBENEEREERGHTHBAELAEMRANEE . EHRAESLHEBAENAERE,. KRB S S
B, BEAE 6 ERTHRNANREMEARE REREFEFEER THES PR AEREBORET 15 d, 8% Lk TR
B % B AR L 3, 1 55 45 Ah 3 1) MR B S50 8 T B A .

WHORFRARTERE 20 hm? WEHBERY, W TAE 100~300 g 6, B WS 600~400 H;H5F{&AE 300~1000 g
it 45 0 BRBCPS 400~150 R 7E H AR —BHEE M (NAER KA KA BEN  E ZE . SR A5 ERERERS MK
I AT A R VR, UL T AR A o AR SR Y FH ek AR SRR VA IR A E R R AR R HERRR , U — S Bk X
2 ZBRE5HGW
2.1 RIE) 4k KRS & 5 R R e

FEES RN TEERANEREN L R TRERS. ARES I REZ /N X BAX RS 25.8 1 /hm’,
26.25 FHE/hm?; LR EH B R EARFE, X R/NX £ 8. 30 B/ TR ESH LEZ /N A R/NXES 1. 26 g Al
2.00 g(F 1),

2.2 AL FEXT K=& KR

TR AT KRS B — E R ROR, i 25 /D X ™ 350. 1kg/hm?, 7= K 6. 31% , X /N X 7= 865. 2 kg/hm*, 3
PR 17.18% . FESWH B EFHPR SHEPAREEZREIREEKNF MEH MK EBEERAREGR 2),
2.3 RBEASREPHBRFRELNZLARE
2.3.1 KA AHRBRAT.WMEBEIRB AL AKESAISA(ERDX—HPHE—HANRSREHK, HFH 4K
(08-09)%5 5 R (09-10) B A B B ERSMS /N, KA A ME A S B AR ER -BL B RANEKEHAR . AL XEED
FrHB/ANR RS /N, b FHEARA,E 348080 EARMA .56 4 R O08-0DF AR EMRED; HHH 5 A 09-
1), A THENZLHEMER, 5 EA I B8 ETHE.

MENEESE R ERE, B/ R X B/ANKE 4(08-09) .5 5 R (09-10) HEDHI T HE 47.6%.72. 8% L 25 /P X

LH
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Table 1 Economic properties comparison of different paddy treatments
5 b5 3 ( ) % (%) o H (g)
o by Ky A8 BE ERBON/#) FRECH  TREG
Treatment Rice height Panicle length (J134/666. 7 m®) CRL/ 18 Fulled Empty Weight of |
N & amee Ene Effective spike  Total grains  grain/spike grain 1000 grains
fﬁl%;@m/l\lz . 109. 95 23.19 345. 60 113. 40 67. 70 40. 30 26.75
Rice-duck commensalisms area
Wi 25 /N X Pesticide usage area 118. 95 22.03 319. 80 122. 50 67. 50 44. 90 25. 49
%f B /pX CK 105. 72 21.59 319. 35 109. 50 59. 40 45. 80 24. 75
k2 AEALBAKEBEFRLE
Table 2 Rice output comparisons under different treatments
& ™= & (kg/hm?) W2 (%) ERBEMHE
Converted production Increasing production ratio Discrepancy
L KB
= hY
Treatments T 2 C tjm; ;' h ticid X RN R H 0. 05 0. 01
a = . — .
Average x ompared with pesticide Compared with CK *
usage area
RSP 3L /N X Rice-duck commensalisms area 5901. 90 6. 31 17.18 a A
W25 /NX Pesticide usage area 5551. 80 a AB
% B/MX CK CK5036. 70 b B
2.3.2 “HE RENERV . BBEEMADX _MAEREPRNBDX GEL /DX HERE D, XFHEAX EZL/DNXFE 2 4

HEEHEMET H 23 B, E3 Y hEEEMEIA1H,
MmAEmEH N NXE 2.8 3R mETH EBHAESH 3IH.L9
10 H,#R 6~9d,. M\EEEHE, W& /NX 405 &

X3 TEALEECABKER

Table 3 Rice planthoppers population dynamics comparison under

different treatments

B E S, 3 R4 e 3 R RS A /N X R  ECAKECD
&,\E\Eﬁ%d\gﬁﬁuﬁ 57.3% 70% (& 1). H 1 ice planthoppers population
Date 16 25 /)N X ALK 5 B/ K
ﬁi%ﬁjﬁ*ﬁﬁ% /.QM}J\B.‘&X?J‘E‘& /j\gﬁ,ﬁm%d\[gﬁiu Pesticide Rice-duck CK
B AN S 2 A28 3 R EME B X 13.4% . usage area commensalisms area
06-30 133. 3 130. 0 140. 0
26.8% ., HLHEZY /DX S 1. 81% F0 3. 60% (& 2). 07-12 204. 3 395. 0 358. 3
2.3.3 HYEHiE FBUEXMEPRXBBEHANE 4 4R 07-23 680. 0 1116. 7 1091. 7
HEXRNSAIH,.SMBIAX—FH(FAID;MEEPIXHTH 08-03 83. 3 1130. 0 1260. 0
08-09 186. 7 831. 3 2792. 0
y o 2 4 , F5 95 3L
AR WA R IR G . AR LB L R SO o o
WG /MK R 666. 7m? B R 22.7 1 &, L HE/NIX 666. 7m’ 08.95 140. 0 483 3 1933 3
HE28.17 A& 1949 . NEBIBNTHREEE , I 09-01 4825. 0 1103. 3 1810. 0
09-10 7036. 7 1463. 3 5388. 0

WK B BB AEFAATE] A 22d, m %) B8 /N X 4 15 i B ] 4
ik 20d MEF/NX HREZS G 3d. REB—HEHEHEIRHBUT.
HEEE NS AEHEERBARRE. TS S XA

A B KA E DL E # il Rice planthoppers population was

accounted as 100 hills

B 40000 - —— WZ K
2.3.4 KHMEIHEW BILH/DX SR KL &S X @ - Using pesticide area

_ o S S 30000 | 8- BRI
N /DR —B L, BE 8 H 30 H(H 4),. il Kim 2 E ﬁ_‘E g - Rice-duck commensalisms area
B, TR/ B TR, e T 85§00 AR
e RSB SEHE/N K A R R, A ¢ T AR ey S 100007
SRR AR ERER.BEE,. EXKEE K E B ILHE %6_30 ‘07_181 los-osl 08.73 ! 09‘_10
INK WA LB FmMLABEE. 07-09 ;;;2:) t 08-14  09-01
2.4 FHEFHERFTEXREH — WK LEsIAZ 5B

R/ Nk RS S EPRBER -, &k 1 B —iuES R B LS

HEEIEHHHEBAES A IS H, MM/ MNXBEZEFBIE—EBAK Fig. 1 Development trend of larva of Chilo suppressalis (Walker)

under different treatments

HE AL EEE 5, BRIt/ Xk st R/ X R,
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O #BM3Li% /KX Rice-dack commensalisma area —— Rt X
§ ME/AMK CK .E Rice-duck commensalisms area
:rgso _—— WHAR
14 - B W% /MK Pesticide usage area B s Using pesticide area
D =4 i
élz— § zg i _—g-?;tKﬂﬁxjx[z
Il \ ] 8 15
o & 8 \ %3 10
THEEN 3
W [ \ B S
@3 4| \ S4 0 .
E \ / 7// | g 06-30 07-10 07-20 07-30 08-09 O08-19 08-29
g8 2+ | / / it /] Date
: 0 N\ . 7z
H2 IR _
The second generation The third generation A3 #AeBABHELYBRESHS

AL H The generation of Chilo suppressalis

2 ARAGE _IEEERELE

Fig. 2 Comparison ratio study of treatments used on atfected plants

caused by Chilo suppressalis

o 100 = WMtHAR
%’ 80 | Rice-duck commensalisms area
3 8 - —— HEHPX
fg g 60 - Using pesticide area
# A 40 F + XERADK
® § - CK
§
A 0 | ! ) | i
07-19 08-02 08-16 08-30 09-13
07-26 08-09 08-23 09-06
H3#{ Date

B4 HAHBIAHRFEHEBHKEHS

Fig. 4 Population dynamics of sheath blight plant ratios under

different treatments

B R S. 0%, IR Mk EREEm. HS5HE
INK B, B R DMk BERER THEA N, Hig
Wk, BRI PX ILZS /N E 63 6%,

2.5 TEPSILHE R 3 H A 3% H BOR

RHEZRE —-BAEBREWRE 3~5d 85k, R HTHIA

LT

P LK, EEAEN,AENENR  BRELEER. B

/PN EEHFAREE 9. 2 8RB /DX K 105. 7 ¥, mi Xt B8

/INXBIR 754 BR (R 4. FRRY W ICH /DX 1 X R B

Zu B o RN 98. 8%, KA B1E T HE )
2.6

3

IR E MBS,

7 By 2w Mt

Fig. 3 Larva occurrence trend of Crnaphalocrocis medinals (Walker)

under different treatments

—— EREEAX
1200.0 - Rice-duck commensalisms area
—o— Mz /MK
1000.0 Using pesticide area
8000 o WK

CK

MY (R/E%)
Quantity of spiders/100 hills
=
S
o

0 . SR S
06-30 07-09 07-18 07-27 08-05 08-14 08-23 09-01
H# Date

K5 HAEUKEBRIE

Fig.5 Development trend of spiders under different treatments

4 BABEELERKRBGHRRZER R/ m?)

Table 4 Weeds occurrence during peak growth period in different

treatment areas

b ¥ : I . WHMH «
Treatments Average x
s el W1
ﬁ%#m M . 9.2 8.3 10. 0 9. 2
Rice-duck commensalisms area
/N
m% J X 116. 7 92.5 108. 0 105. 7
Pesticide usage area
717. 0 712.5 832.5 754. 0

%t /X CK

REFEREZH . EUEAMEEERSLFUE. MBS /DX LA BHEU 5095. 5 T, [ X /X &2 BRI 4590. 0 T,

&it

(DRI — A B A= 8OR, SR /DX X B/ L R0 58 6. 310/ 17. 18 % - WAL 1T FF 15 I
VX H R BRI X 45 43 B i F) 4590. 0 JG, B2 /NX B A B A F] 5095.5 0. XEMAEVNBERBIIETHRENGR-BLH

BSREEERBEITFTHE.

(2)FE W8 I %) RS 1A FE A Y B BT 8 32 6 4E)

 Foop DA AR

AR AR KA B REE , AR 20T LA H R H

B CEXARBMAEE . N ZAENSHRE - ENEHRR TRBYHEERMBERRAREES 0% £4, SRR

RWGRARL TR R,
(DOFWEEBEE RN B TFORERAERES, BT

7%

HE.BRTRAMAFENBR. AP TRELES
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H 7T
R ER .

(WO EF FEP RO RE BEEH N R EEEE TS IR
GEAABERAR—TEERFRBHBENESER, {Efﬁkﬁﬁf”‘””m —SREAABYE 10d ARBIREEF.
BRSNS IE R RRREE, IS M U Y R R AL R 2 HATEIIE . DA TE A M $E B R A L B

R5 S@FFBEFHE OL/hm?)

Table 5 Analysis of economic benefits (yuan/hm?)

A 3 £ A B2 Cost 7= i % 3% Export benefit i F]

Treatments  JGZHIHO KH® WME® RRMO &H® #HFO HM® Mit® RAE® BWFO t®  Net profit

fE A /NX Rice-duck

. 75 180 405 570 750 315 375 2670.0 8887.5 3150 12037.5 9367.5
Commensalisms area
1 _
ﬁﬁ. J. X 375 727.5 — — 750 315 — 2167.5 6439.5 — 6439. 5 4272.0
Pesticide usage area
Xt B /hX CK — — o — 750 315 — 1065.0 5842.5 — 5842. 5 4777.5

Rice;

(D pesticide applying labour; (@ pesticide 3 ducklings; @ Nylon net; © Water buffalo usage fees, ®) Seed; (D Other, ® Subtotal ©
Duck; » HF B X EAMBIHFHLESEKMNMEB AT 3 J8iFHE The price of rice used in feeding-duck areas was accounted at 3 yuan/kg
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