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Sustainable rice pest management and its economic benefits. LIU Guangjie', Kazushige SOGAWA®, CHEN
Shigao®, PU Zhengguo’ , SHEN Junhui' , SHI Dungui® , QIAO Qingchun’ , LIU Xianggui* (' State Key Laboratory
for Rice Biology and National Center for Rice Improvement, China National Rice Research Institute, Hangzhou
310006, China; *Japan International Research Center for Agricultural Sciences, Tsukuba 305-8686, Japan;
* Xiushan Station of Plant Protection and Quarantine, Chongging 409900, China; *Chongging Station of Plant
Protection and Quarantine, Chongqing 400020, China). -Chin. J. Appl. Ecol. ,2006,17(10) : 1941 ~1947.
With rice varieties Jiahua 1 (resistant to the white backed plant hopper Sogatella furcifera) and Shanyou 63
(susceptible) as test materials, this paper studied the effects of different insecticide treatments on the pest popu-
lation and quality and yield of rice grain, and evaluated their actual economic benefits (AEB). The results indi-
cated that in the control plot, the peak density of S. furcifera on Jiahua 1 was only 1/10 of that on Shanyou 63.
Throughout the whole rice growth period, the S. furcifera population on Jiahua 1 kept below economic injury lev-
el, while Shanyou 63 suffered heavy infestation by S. furcifera. The spider density in the control plot was 3 ~7
times higher than that in the plots treated with insecticide following farmers’ practice. No application of insecti-
cide decreased the grain yield of Jiahua 1 and Shanyou 63 by 11. 8% and 43.4% , respectively. Compared with
the control, spraying with insecticide one time decreased the AEB of Jiahua 1 and Shanyou 63 by 0.9% ~2. 6%
and 2. 6% ~4.7% , respectively. Without insecticide application, the AEB of Shanyou 63 decreased by 32. 9%
~36. 1% , while that of Jiahua 1 increased by 2. 2% ~4.8% . The income of planting Jiahua 1 without insecti-
cide application was 9 403 yuan - hm ~? | which was remarkably higher than that (8 632 yuan + hm ™) of Shanyou
63 protected by spraying insecticide 3 times. It was worthwhile to point out that insecticide treatment did not affect
the processing of rice grain and its commercial and edible quality, but decreased its protein content of Jiahua 1
and Shanyou 63.

Key words Pest-resistant variety, Insecticide, Sustainable pest management, Sogatella furcifera, Rice.
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Table 1 Date applied, type and dosage of insecticides used in experimental fields and the target insect pests

ARAsE  ERAR Fan LR Hirg S
Insecticide Date applied Insecticides Insecticide Target insect pests
treatment (m.d) rate
FM 7.02 %{f?fgl%?})ﬁ)ﬂﬁﬂ(ﬁ?ﬁﬁiﬁ: PIAERRAME 3005 hm 2 AH KES. furciera
Tia,n(iisao (a mixture of avermectins and imida-
Toprid
5(;) on%)ﬁ$ﬁ':ﬁ} Monosultap 600 g - hm? HAEMIE C. medinalis
7.11 20% =MBEE. M Triazophos 3L-hm"2 BNLE W B 1k C. medinalis and C.
suppressalis
X IR B Tiandisao 300 g-hm=2  HEKES. furcifera
8.02 KB EFR| Tiandisao 300 g - hm? A EHE M — (b8 C. medinalis and C.
suppressalis
iEiF‘TYEEE?‘\J (ARRSr:16% HE 2 RE L5SL-tm™2  BELAS. furifera
,77]) Bubusha ( Shachongdan)
0S 7.02 if&ﬁ‘(ﬁﬁa?‘ﬂ Tiandisao 300 g - hm~? B KA S. furcifera
90% Z 1 %R ¥t Monosultap 600 g + hm~? WP EMHE C. medinalis

FM: £ P % #E Farmers’ management, OS: R 17 1 X One spray, NI; FG2& B 7] No insecticide. T [&] The same below.
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Fig.1 Quantity changes of S. furcifera and spiders on rice varieties treated with different times insecticide.

A:EMH 1 S Jiahua 1, B il 63 Shanyou 63; T ;55— K5 HF Lst spray, I 58 K A5 20d spray, I8 =K A 85 3rd spray; NI; TRH
# No insecticide, 0S: 7% B ]—K One spray, FM:4& P& P8 Farmers’ management. T [&] The same below.
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3).
3.2 KFFRETRE
MOKREF= 8RR, 1 U B 4k 2 0 8 4% B3
DMK FAL | SRR B EER,H
FERAMRIR 6 711, 4 F16 717.0 kg - hm 7 {H B 3K
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Fig. 2 Percentage of the folded leaves damaged by C. medinalis on rice
varieties treated with different times insecticide.
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Fig. 3 Percent of brownish plants caused by C. suppressalis on rice varie-
ties treated with different times insecticide.

£2 FEABFHALBKESHH-RINTRE

TARPEHE/PXOKFE 8 (7 611.4 kg - hm ™) | £5
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43.4%.
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KE BRKE BK R KT EE KR HHEE
BMEBEMEORSBHRAEEERLW(RI) LA
BAVNXAREL EER S EENXE 1 AHG,
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. XFALL 63 Wi H , 3 Fi AR Hu A b B0 X RE K & B
PROABER R R BRI EA AR EHE.
BHE BEHERSTENEORSE) BARER
W (F3) s [RAF, A 63 & 1 & B B A« Rt A
BT B LI, oA R/ X B K R A
RPOEBR/PMXE 1 ANFA.
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Table 2 Rice yields and 1000-grain weights of rice varieties applied insecticide with different times

i m P8 Yield TP THE BikHE
Treatment (kg - hm™?%) Yield loss percent (%) 1 000-grain weight (g) Yield loss percent (%)
A B A B A B A B
M 7611.4a 7 983. 8a - - 25.11a 24, 26abc - -
0S 6 711.4b 7 111. 5ab 11. 82 10. 93 24.72ab 23.83¢ 1.58 1.77
NI 6 717.0b 4516.9¢ 11.75 43. 42 23.96bc 25.04a 4.61 -3.20
A:FE7 15 Jiahua 1, B:jlliff; 63 Shanyou 63. F[a] The same below.
%3 FRAREFHAALEBERR
Table 3 Grain quality of rice applied insecticide with different times
S| B
Item FM NI FM 0S NI
$& K # Percentage of brown rice( % ) 80.0(3) 79.4(3) 79.4(3) 80.5(2) 80.0(2) 79.7(2)
#% K F Percentage of milled rice( % ) 69.9(3) 69.3(3) 68.7(3) 72.7(1) 71.2(2) 71.4(2)
K K & Percentage of milled head rice( % ) 55.4(3) 55.8(3) 52.8(3) 53.3(3) 40.5(3) 58.7(2)
$i& Length of grains (mm) 4.8(3) 4.8(3) 4.9(3) 6.1(2) 6.3(2) 5.9(2)
K 7% EL Ratio of length and width of grains 1.8(1) 1.8(1) 1.8(1) 2.5(2) 2.6(2) 2.6(2)
Y 42K # Percentage of chalky rice (% ) 41.0(3) 47.0(3) 29.0(3) 92.0(3) 84.0(3) 88.0(3)
Y ¥ Percentage of chalkiness (% ) 9.4(3) 8.7(3) 3.5(2) 33.6(3) 23.9(3) 37.8(3)
BHAE Gel consistency (mm) 76.0(1) 64.0(2) 70.0(2) 86.0(1) 82.0(1) 89.0(1)
BEH N S8 Amylose content (% ) 15.2(1) 15.1(1) 15.1(1) 20.3(1) 20.2(1) 19.8(1)
ZEHFE A F Protein content (%) 9.1(1) 9.4(1) 10.8(1) 9.9(1) 10.2(1) 11.0(1)

155 A BEFORIRR VSR HE(NY 122-86) PEMIORR B B, 1.2 3 S3RIRAR— AR, — UK FAIESMEFE K Values in brackets indicated the
evaluation grades of rice grains based on the Departmental Standard of Quality Edible Rice (NY122-86) by Department of Agriculture, China, 1,2,3 stood for grade

1 quality rice, grade 2 quality rice and nongraded rice, respectively.
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Table 4 Rice yields and losses under reduced insecticide use and comparisons of actual economic benefits from rice production

T =] N 57 AN ? . . . )
R et Reet At Abona 7RPPRKI Comparion with famers” management
variety yield rice value I Il I\ I\
(kg-hm) (Gt-hm™®) (Ge-bm?) (JL-hm™?) (Jg-hm?) (JG - hm™?) (%)
A FM 7611. 4 10656 0 315 0 10341 0
0S 6711.4 9396 657 105 120 ~ 300 10068 ~ 10248 0.9-~2.6
NI 6717.0 9403 987 0 180 ~450 10570 ~ 10840 -2.2~-4.8
B M 7983. 8 8632 0 315 0 8318 0
0S 7111.5 7822 391 105 120 ~ 300 8229 ~ 8409 2.6 ~4.7
NI 4516.9 4968 372 0 180 ~450 5522 ~5792 32.9 ~36. 1

I: BAEHM AT % Cost for insecticides and labor, T : 7R3 s T H B 25 E A Income from saved labor, I: SEPRYCA Actual economic

benefits, IV : SCERWLA B # Loss of actual economic benefits.

P590.9% ~2.6%F2.6% ~4.7% . MR TEAMH
FAA B, FEAE 1 SATHUR 63 By /KR4 = 3L PRIt
AFZAEHE, WAL 63 8 32.9% ~36. 1% , 7% 4L 1
SRMA Y 2.2% ~4.8%. K 4 B KW, R
FiE AL 1 S AR BEAT R BRI AR, WOk AR 4
{H R34 9 403 JC + hm ™" 3 TR P BRI 63
HIHT{E (8 632 JC - hm %),

4 it it

4.1 FHFrHT st AR SO B KRS E R A K
- {h-A0
EHMEESKBHTRERER R SHEYHEE
YRR BRIk SR MO R, KR a
st ERHIAEREERX ZERMZHELY, 2
—FhES SR LR AR R Y. B, Mo
L h R a] LABA B i E SRR R A MR B
[ ZH , EREAFARERHELT A E
KEUKRESFM R 1 5o s IR TR A R
63, {L R AtE 63 B 1/10 4, 24t THEFE A
HREBFIRTEHR 1 000 B/100 AP LT, RIH R
R AE CEMGEERSA 5 WA S8 H
. 51k 63 ik, ZAE 1 BXRBAUAEMHIEdB RN
B B Rt S RO liE 63 B 1/6. B2,
i1 SRt 63 X —_hEMNfEERNEZRAE
ZF. KBRS ROER, TR RGBSR
mMEE L EHMmBES5KPEEMEL, K
11. 8% , i/ e Rl £ 63 HIREAR T 43. 4% . X[
A% IRE 2002 45 T % st AL BB A M A 63 7EHT
AEMHTHMERESLEMTERRESHNAN
25.8% F178.4% . F Z X R EER, RESH
XARERHEE CAKEFRAR, BRERO%
J¥ 5K RS Y 7= B 2k (8] 2 AR B B Y AR L 0224,
T 1L P 8] KRS 2 SR A R A A 1 T R 2k A
Pria BirkE, OF CE EAE M EA ZILE2 %
HXOKBEAERETHEEE N, BUHER RN R B

RERBIRIX 2K R E B REK R =R ER
i AR WEYR, EET R S AR
SUBEA " Rty d” (FT4ER R AL ) fa, 55 K
BRENMS 63 MEL 1 5 EARE TR &
Wik e3 L THENEE, BRPER/ N NEER
5. 5350, 5% K 13" BL & 68 AT 3 R O i i Y
AR RHMA] 1 KRR EH/ PR B R
AR T W, TR BN X B i SR 4Kk b
Ft. A BFA/NK B SRR R I B A TR R
T RANR P /AN AT AL AR A AR S
PR HiEE CRAMEL ] SHEREREET
R B, 5 R B 1 AR SR/ XK B KR
FEL, 4R 7 8 B /N XA R[] 7 B R R 10.9% ~
43.4%.

FREZZWABET-BEHNERARZ — &N
RV RE KRS TR E RS R B A
Wi TR ABTREN, Ldh R | SR RE KA
SRR R PR R TR R T T 3, KRS
o B U I % ERR 6 PR O R T . R ot ol
WAL 63 RTE LI Br AR, ML 63 ZEHKEMT, T
ARFPEHTRERMERPEHR N SF
3.2% XA RER R TR FRRIES T EFAER
AR &M, ETREMIMT .

4.2 REFIALIESG KEKAIKR

MR R A M FER AR R
ZABAPIARK IR, R RFERTE R
B, R RS T F RERE A RMEER
BB T B R ER AR RRER
FATR B A% B0 (23R B8 2 i s R R R
B REFEMR AL M AT CEAMBEAEHER
BRIFRIBTRROR™ , H X8k % KB B IR
TEREUN R R I, BAR B A R H
AFCRE, B B F R T R8O LA 7R RO R
B SR AR KRB R P B BN
A Bk R B B T A RSO AR R Ry /D A
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FERARE) 1 TR KR T K R AR R
KFEH KA. ARG RN EERRE, R
BREPABBMEL 5, B ERA SR 63, 5
0 R B 22 A R L0 R M A K S B
BB ERAAENESR, BISMRR S A
MXFEAE 1 SRR B R AT FHE A 1 OR AT
U AL 2 . 33K 156 B R 2 A R it B R K SR R
BHEHBHEW. FIME R, #E 1 Sl 63
FOREAK R R & B I % 00 it ok B 3% 2 T P
K. B, RAFETEWMBAREARSERER
A, A Tt — 25 R0 AT KRB H RS
BRMER—bIE 3 M EEWRA RS, I
BEAT A BRI AL B IR Y B R b, A B AR LA UG BB
FT AN A B
4.4 FI| FHi SRR R R0 A T 22 B Uk 3R TP A
B KRS A = BB R DR K AR 2 72
FBCH BB R EREREFRRA e A
Weas . FEAB SR A FE R BAEE , SR AAR R ro g
W, E EH SR B AAESSG , BRER TR LR
K4 K, TEEFHHEARGE=HRE. KL
o, BRI/ R BRI B LLG  Ba e AA B
TR, A E 0 TR (H RS TR R
FIH LA AN T2 H. [RIE, 3 AT D@ a4 8 25 s )
SRLBTELTABERN  WERGIK” & LA
ERKT WA BORRFERREE, TASE
W5 A SRl LN EH B L5 ), mkfe—<
GG . ERSM TR, BAFR K2R
HIA T SR T A% L IE B R R 2 R 7 R — R
w1 15% ~30% . Frlh, & P ol DLt A4 5= T A EeR
A2 B ) RO LB (A R/ % )it P A= 1
FERIERAES R IRAS RN AEFHR L. A8
REHMFEL 1 SHAT TAHANUERA. FEEAR
FEARFER T AT RERFEL 1S, Tk
FEAE = L PR R ) 2. 2% ~ 4. 8% , TE KRR
A E BE R — AR BRI, S8 R A SRR AR
0.9% ~2.6% . MR FAZFF N 63 KF, tEKKG
KEAFHHEA 1 KARKG HTHAGH=&
71K AMERE F158 , B LA SEBR i AL T BE 2. 6%

~4.7% B2, R SR RAE, F R
FUE AL E AT AN AT [ e B A FE A, SR bR
WA K Z 0 153K 36% . M IR EE R U, £ A
AEFMOERTREZL | SATHEIK 1% ~
15.9% " RIEeE R W, AR AT X W9 KRS & R
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