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Abstract: In order to reduce the use of pesticide in paddy field, improve rice quality and protect
agricultural eco-environments, the feasibility of pesticide reduction strategy in paddy fields was tested at
Liyang, Jiangsu Province. The analyzing control effects, pesticide dissipation, final residues and the
yield were investigated. Conventional and reduction strategies were both evaluated. Three typical rice

diseases and insect pests were chosen as examples. The prevention and control effects of these diseases

Wi A HA: 2018-09-20; FEFAIAHA: 2018-11-08.

EEWR: % ELATATH (BE2016367); L7544 A EAIHHH (CX(18)2023).

fEHEN: BF, &, WL, §IFFRR, REFRTRDNRZAEITA, E-mail: cherrygejing@126.com; "X 4x, JLFEIESERE (Co-
author for correspondence), 5, #7557, WFTT AR % 4, E-mail: jaasliu@l63.com; "R, @EE1EE (Author for
correspondence), 55, WHILH, WFFTT FINFEHLTG Yed5H], E-mail:  yuxy@jaas.ac.cn


http://dx.doi.org/10.16801/j.issn.1008-7303.2019.0009

No. 1 B AR LR KR e 2 SR 67

and pests in paddy field, the residues of the pesticide in rice, and the yield were determined to evaluate

the efficacy of these strategies. The results showed that the prevention and control effects of these three

main diseases and pests using reduction strategy were better than or equal to the conventional strategy.

The residues of pesticide in rice were all below the maximum residue limit in the experiments using

both strategies. The yield was increased by 621 kg/hm* with the reduction strategy, but the differences

were not significant. The total amount of pesticide used in the reduction strategy was 4 410 g/hm’

(1 353 g a.i./hm?), and which in the conventional strategy was 6 885 g/hm* (1 553 g a.i./hm?). Hence, the

reduction strategy not only prevented and controlled the diseases and pests effectively and ensured the

yield of rice, but also greatly reduced the input of pesticide and adjuvants in the environment, which

reduced the harm to the environment.

Keywords: pesticide reduction; rice; diseases and pests management; food safety; pymetrozine;
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LI A REAE T & A, HokRa = AL Bk &
EEFEE T RBX a2 EaEK, mTR
25, AR i S B R R AR E, K
FER R ERAEREBHENE, ERBXMER
JeoNeE, He, FERE RS R K SORG
SR KR 1) 5 5 B R e E b SR 2 AR AR —
SERERE A s TARAEY I P A i, H i S
M2 kIR Z M, W ihes. BEEE KR
AR RS, BT RAVERFHEK, ®EHE
IEVTRR RIS AR BRI 257004 2 1%, T K& %
Mt 2 F80R R PG o, HmiRess
Bl v e R3O . DRI, R ORIE B 0 2Rl B Y
I AR ZG AT, 3 S A R — il FH RS ok 24
Fh, FRAHEESEM. RIEMERBEEHERS
T, CLRAMBE S EIE T B, KA
FIF AN T RS R B . BeAh, T i 2E R
BivaRr, SRECK 25 DRk . (EMER R PZE
FA 25 R0 R B3 24 7721 mT DU R AR AR 25 7EAE
VIR AR

20 40 80 AFAX, WA 45 ik B R G ik Sk
TR E G, %2006 4, RZGME TR O
SR R P S g P SR Y, 2008 4, VR T AR
T HH BRI BUR MY R 77, TR 2
2018 LI AR A A BT hnE R R E
1987 Faife th TR EITR, % 2002 FHK
2ol > 720, sk, REEERE T
FHRL R, AR AR B (R AR ML) £ 2015 4F
W T (22020 FRAGMHETHKATS T
%), BHEER AL 1A AR 25 R I UK

TiH .

Wik, REAFEMGEE G T BAE
W AR BRI, XAED P 'mEZmA KR, [
FF ik 5 A 9l 1 it P AR 24538 W) KK B AR AR 24 A A 858
RS, (H H R E A RR 2R, [
I 45 & F RN BT 2 5k B T R Bl 25 55 e & 5 B I
FIE R, Bk, AW EENGIR. M
fige % i 2% 5k B 2 U T 28 4 VP Al R AR 2R B R
FEAL 5 48 R B XA 38 P L W] AT R e B R X
B, DL 5w XA 24 il i ) AR A 2=
It TSRS

1 MR5REE

11 RIEHR R EEZN AR

B AR PR AE S (LR 95% LA L, o3 EAE
FR A7) ) /8 E Dr. Ehrenstorfer A )72 5h); L5
IE ke kol A H0N 0.1% H R K
(SEIG = BeH]); PSA (Agela Technologies A 7));
GCB (Tapery 2~ a]); Jo/KEREREE (/0 Hr4l, BB
B Tk5) ), 550 °C K 5 h, wAI%H;
R 7K 9 4tk .

ARV 25% H R 4E R R R
#h (DAR TR B 4 2 - B HgoK 23 HIORE ) (25%
emamectin benzoate-indoxacarb WG) « 75% — IR
IK BRI (75% tricyclazole WG) « 1.8% B 4k 14
Z I (1.8% abamectin EC) & 5% H 4k 5 /K43
K7 (WL R R A R]): 10% #5E K
7 (10% nitenpyram AS) (i& =S AVEYI R
FRAWE): 5% CMERE R (WL BUR B TAH



68 g 7

7ok Vol. 21

BRATE): 10% H4E L - e gca 7 (b R A 5%
RAF IR AT 50% Ak i i 7K 43 #ORL ] (50%
pymetrozine WG) (4o IEE @ AED R A R A
Al); 24% MERKIE G BT 7 (24% thifluzamide SC)
CEEM KRB R AT); 10% SMEEFH (5%
hexaconazole SC) (VLI ai R AL A PR A F]);
27% WEIR L i « G B 2 71 (27% thifluzamide-
tebuconazole SC) (VLA ILE RUEFRAH]); 25%
ALt 07 2V 5 (LD 2R 8 S LR ARAL DA IR A D)
20% S HU4 F iz &% 7] (20% chlorantraniliprole
SC) (& FELAT]); 75% ML - 1 B ik 7K 43
BRI (75% tebuconazole+azoxystrobin WG) (3£
R AT ) 10% VY &0 B i 2057 (10%
tetrachloroacetamide SC) (VEFHEMIML 2 i A R A
Al): 80% M WE i - ik deF B 7K 43 BORL R (80%
nitenpyram-pymetrozine WG) [_Li I BR A 26
(RE) R ARAA]: 12.5% 6 M B 57
(12.5% epoxiconazole SC) (L7531 3 A=W A b i 17y
BIRAF); 30% FEdm btz =277 (30% fenoxanil
SC) (Bkvtiz & AR AEMFHA R A A,

Agilent 1260 /= XA (43 -Agilent 6410 Jii 3%
B, BLK Agilent 6890N = 20 <M 2 1% A%
(Agilent AF], FHE); mn@EE4HLE{L (Thmorgan
A, fEE); TG16-WS A mpd B0l (KDl
BN AR AR): Tk WS-16 RT3 % 4%
(2R A ORI PR A 7).

1.2 RIS RIS HEARTER

06 b K3 AR VL T3 48 R BH T 5 Sk BT N A
TG A RN, T — KRG U R AR
W, QTHEAEYI NN, MBS, RIEAE Y
5o KAFM AN IRIZHE 23 5, & HATR A
FERG hHOm . BB s e R s R S,
ARV IR WL S 77 X B2 AR ) 640 F
it .

1.3 It

Gy U2 H A M E 2 A 2 BT
%, B 667 m?, 73N 3 AFATAX . H
R 2577 AT AR OR h HERE IR ST 4 IRGE S
a2 H &, JRE 25 77 RIS ) 3 ik
LiaPinAE . BWIEZ (BSLEAE 0.7 mm,
TAEH /7 3~4 kg/em? ), AW KE 450 kg.
IS BT B 2 2 A B R R SRR B BT E . L
by 53 B 428 QIR B b B B AR 38R A [ Ak

. BRIz T RN 1.
1.4 BRUAERITESE
1.4.1  xEAG CECH [ Ak Tt 2 A A R O 2
B, FRMZE)E 1. 3. 5. 7. 10 A1 14 d EARGA
R RH XMLk 5 S, AKX IEA
20 9, TR CEGE AL gl () ()
T R 2R B R

No - N,
am:iﬁimm (1)

E/% _ Drp_Drc
1

x 100 )

X DoNHETIEGIE R (%); N, AALFE[T R

M N, N RS E E N (%); Drpjﬂ
AL EE X B R R (%); Dy NS XTI X
IR (%)
142 XNBAEHENHR FREAE 1. 3.
5. 7. 10 f1 14 d AEPTARER, BN HL S &
HORE, 3 50 ARG, %3 3) irE G2, 5%
MRIX B A, %30 @) HEBR

N,

R/% =ZiX100 3)
R.-R

am:iﬁimm 4)

X RABHZE (%); N NIHEEM
N ORRE R E BB (%) R, AT
XEMZ (%); R NEEEX B F (%),
1.4.3  XTSURE R B I 38 it 24 AT R 20 1% 2 4L
FRKEZE)E 1+ 3 54 7+ 10 A1 14 d TR S K E
L. B/NX AL S SR, B A E M
20 ARG, 4L 100 M\, d0sRERRE. kB
WRE, %30 (5) MK (6) 707l Fw G 5 K
g

RGN 0 . &FRTE; 1 2 28
4R B CUR S R (BT 5 1 e
F)s 3% B3 KUAE SRS RN
5% 2w RUUT &R, AR T %
S & LR &8s MR R 9 S etkk
Wi, PEEAHBE

>\ DpXi
D, = (p)mm (5)
Np XV
D. _D.
E/%)z(-ii——ﬁ)x1oo (6)
Dic

Xt D ARETREG D, N SRR AL



No. 1 B AR LR KR e 2 SR 69

®1 WASREEERE

Table 1 Pesticides combination and application date of two strategies

WRAS
Convention strategy

WEHE
Reduction strategy

7H 21 H (Y EERW):
July 21* (late tillering stage):
25% H4EEE- B WG 10 g
25% emamectin benzoateindoxacarb WG 10 g
1.8% B 4E(# 2% EC 50 mL
1.8% abamectin EC 50 mL
10% HiE I AS 30 mL
10% nitenpyram AS 30 mL
5% CLMERE SC 80 mL
5% hexaconazole SC 80 mL

8 H 10 H (R Z8):
August 10" (jointing and earing):
10% Fi¢fEEk - 2fi g SC 30 mL
10% emamectin benzoate*indoxacarb SC 30 mL
50% MELEFAH WG 15 g
50% pymetrozine WG 15 g
24% WERKIEEf% SC 40 g
24% thifluzamide SC 40 g

8 H10 H:
August 10":
25% FYEEE -l WG 15 g
25% emamectin benzoateindoxacarb WG 15 g
27% WMERR LR - [ PEEE SC 33 g
27% thifluzamide-tebuconazole SC 33 g
25% MERFAR SC 30 mL
25% pymetrozine SC 30 mL

8 A 24 H (W HHhE):
August 24" (crevasse earing):
5% H4Eh WG 20 g
5% emamectin benzoate WG 20 g
50% MEIFEd WG 10 g
50% pymetrozine WG 10 g
24% WEWKIHEAZ SC 30 mL
24% thifluzamide SC 30 mL
75% = WG 30 g
75% tricyclazole WG 30 g

8 H24 H:
August 24";
20% S HIRHBERZ SC 10 mL
20% chlorantraniliprole SC 10 mL
10% #i%E HUt% AS 30 mL
10% nitenpyram AS 30 mL
75% IR ML - TR TG WG 20 g
75% tebuconazole-azoxystrobin WG 20 g
75% =M WG30g
75% tricyclazole WG 30 g

9 [ 7 H GFH):
September 7" (full panicle):
10% FA4EEh - Bfi U SC 24 g
10% emamectin benzoateindoxacarb SC 24 g
50% HEEFAH WG 10 g
50% pymetrozine WG 10 g
10% CLMEfiE SC 48 ¢
10% hexaconazole SC 48 g
75% ZH M WG30g
75% tricyclazole WG 30 g

9H7H:
September 7":
10% VU4 itz SC 40 g
10% tetrachloroacetamide SC 40 g
80% il HUfi% - ML WF B WG 6 g
80% nitenpyram-pymetrozine WG 6 g
12.5% F8FAME SC 30 mL
12.5% epoxiconazole SC 30 mL
30% FEIREEIZ SC 50 g
30% fenoxanil SC 50 g

7E (Note): 7K k7 (water dispersible granule, WG); FLilll (emulsifiable concentrate, EC); 7K7fl| (aqueous solutions, AS); %7 (suspension

concentrate, SC).

P RGN N, BT SRR 1,
Rl EABTAL (%) Dy % EIRH IR
His Dy WEGHIIRI BN AL

L4 AR ROHH SR EET

B AR REE ., BRI ORI . R
Tid: BRI ML 3 fiiUee, B 21 17,
MEATEE, BE21 R, WEMREE, tHERSA W
JREG P IEE 20 AR, B P R
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SB-C g it (150 mm x 2.1 mm, 3.5 pm); 30
LV (ZHE) : V(0.1% FERIKIER) = 80 : 20; HEAE
& 10 pL; %% 200 pL/min, Z4TH ] Smin. Ji
PSR HWTEE B U (BST) #; £ b
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#2 BUEYH LC-MS/MS IS
Table 2 Parameters of the compounds for the
LC-MS/MS detection

Cgﬁ;ﬁ?ﬂ d Pagnﬁlfi(i, Proilﬁiil, Eg%i é{'/?
m/z m/z
BT 4414 2 abamectin 890.7 306.9 25
FH 4 £E emamectin benzoate 886.6 158.2 50
VY5 et tetrachlorazamide 535.9 504.9 20
SR H k% chlorantraniliprole 484 452 12
I 1% I azoxystrobin 404.1 372.1 10
T epoxiconazole 330 141 10
JX M tebuconazole 308.2 125 35
JfinE HUI% nitenpyram 271 237 10
it IEF R pymetrozine 218.1 105.1 20
=M tricyclazole 189.9 162.8 20

150 °C {54F 2 min, LA 15 °C/min F+%] 270 °C, 1%
£ 10 min.

2 GREDH

2.1 FAERLMEE. ERERERE
SEARFTW]: AELMEVEREIN (LC-MSMS,  0.000 5~
1.0 mg/L; GC-ECD, 0.01~1 mg/L), 424k hj
MY R RIREZ M2 RIGFEERR, HXAR
BT 099, LC-MS/MS #aill, 7£0.01. 0.05
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71%~109% 2. [f], RSD 7E 3.2%~6.9% Z[i]. LC-
MS/MS i, 10 MR 25k R (LOD) %14
0.000 5 mg/kg, &R (LOQ) 44 0.001 6 mg/kg.
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Fig. 1 Control effect of rice planthopper and residue

dynamics of two strategies
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of two strategies
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Table 3  Final residue of pesticides in rice and husk by using two strategies

(mg/kg)
R i W T R Ff i W T
Pesticide Sample Convention ~ Reduction Pesticide Sample Convention ~ Reduction
ERR T A% thifluzamide FEK Rice 0.018 0.013 1% 5 [ azoxystrobin FEK Rice — ND
&5 Husk 0.088 0.017 &3¢ Husk — ND
I HUKZ nitenpyram FEK Rice ND ND MRS tebuconazole &K Rice — ND
F&5% Husk ND ND F&5% Husk — ND
i &k indoxacarb ik Rice 0.025 0.024 FEIEL I fenoxanil FEK Rice — 0.022
F&5% Husk 0.054 0.024 &5 Husk — 0.060
HE4F R pymetrozine FEK Rice ND ND I epoxiconazole FEK Rice — ND
&5 Husk 0.013 ND &3¢ Husk — 0.1
FA4ELh emamectin benzoate  FHK Rice ND ND A H LR chlorantraniliprole  #%K Rice — ND
F&5% Husk ND ND F&5% Husk — 0.052
— I M tricyclazole ik Rice 0.10 ND DY Bt tetrachlorazamide FEK Rice — ND
&% Husk 1.2 ND fE5% Husk — 0.23
CLMEE hexaconazole FéK Rice ND — B 445 14 % abamectin FéK Rice ND —
57 Husk ND — &3¢ Husk ND —

E: =7 FRARIEHIZAR; “ND” RN TR HR .

”»

Note: “—” means that the pesticide was not applied in the treatment; “ND” means below LOD.
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Table 4 Rice yields by using two crop protection strategies

Strategy Panicle number/(ears’/hm”)  Grain number per panicle/grain
FoT
M "
Convention 362.9 x 10*a 115a
T "
Reduction 360.9 x 10*a 117a

THE G Sl i

1 000-kernel weight/g  Setting percentage/%  Measured yield/(kg/hm?)
255a 92.1a 9801 a
26.2a 942a 10422 a

e S F AR R 7 BER R AR B JE B 22 5+ (P> 0.05).

Note: Same letters followed by the means in the same column represent no significant differences (P > 0.05).

Pt A Zi AR 20, 22 0nE A Bh T4
SRR PR, KR A A

MFTEE XTI 3 P (RFE U, IR 2 T
RO B TR, EXRE CERIZL
R B va EZERDCHBE., MR ERmE, 2
I R 2 5 P 114D 1 P ) AT LG o bR 2 R 24 ] 1 5 LT
A, HEto g e, Ak,
R 7 SRR T M e H R AL i e, R
BT 2 RO Rl 25 SR A —RE, i SFECT B
AR B ER . MLEFEE WS, RO,
mE U WL, (HERRON R, R R AR i
FIAT 2 P FIIBIE R . T RERIEES
4 R 2 Ja o AE K BV B AT IS £ 100%, HEEA
B I FE AR —

XK FESOR T 5 I T SR BT R
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