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Analysis on the scientific pesticide reduction trial in paddy field during
2012-2016

XU Guang-chun, GU Zhong-yan, XU De-jin, XU Xiao-long, XU Lu
(Institute of Plant Protection, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: In order to use pesticides scientificatly, the critical surface tension (CST) of rice leaf in different growth
stage was determined by Zisman method. On the basis of spray times, total input of pesticides, surface tension of pesticides
liquild sprayed in paddy field, actute toxicity coefficient of pesticide input, pest and disease control effect and rice yield,
the differences between pesticide recommended by plant protection department ( group A) and pesticide recommended by
laboratory (group B) during 2012-2016 were compared. Results showed that the mean CST values of the abaxial and adaxi-
al rice leaf surface from tillering stage to milk stage were 29.94 mN/m and 31.01 mN/m,respectively. The surface tension
values of rice leaf in group A were more than the mean CST values of rice leaves. On the contrary, the surface tension val-
ues of rice leaf in group B were less than the mean CST values of rice leaves. Compared with those in group A, the spraying
times in group B were reduced by two to three times per season in paddy field. At the same time, total input of pesticide for-
mulations and pesticide active ingredient dosage in group B were decreased by 38.96%—-81.30% and 58. 75%-87. 10%,

respectively. The total actute toxicity coefficient of group B

75 H B8 .2018-01-22 was 46.97% — 93.77% less than that of group A. The
ESTE . [{EE S %215 F (2017YFD0200305 ) ; 1T 2544 Rl control effect in group B against rice leaf folder, rice false
BHE A BRI AT [ CX(16)1001] smut and rice blast was relatively better than that in group
EHEBN ) F(1982-) B, ILHREL N i+, BI#FIE6, T8 A, and the two pesticide application groups had same
IFAR LGN 5 B B2 AF 58, (Tel) 025-84390403 ; (E- effect on the control of rice planthoppers and rice sheath
mail ) xge551@ 163.com blight. Except for the year happened rice blast, there was

BIRMEE JBUPE , (Tel) 025-84390403 ; ( E-mail ) guzy@ jaas.ac.cn no significant difference in rice yield between the two pes-
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Table 1 The critical surface tension of rice in different stages
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SYEEH] IE cos#=-0.040 0y+2.2519 0.997 5 31.30

fnt

EEM L 7

JZM cosf=-0.038 8y+2.2450 0.998 9 32.09
WA IE cos#=-0.041 7y+2.252 6  0.986 2 30.04
Sl cos#=-0.039 0y+2.214 5 0.994 5 31.14
ZEMEW IEH cos#=-0.041 3y+2.2147 0.984 3 29.41
LM cosf=-0.039 8y+2.219 8  0.992 6 30.65
LA IFH cos#=-0.041 6y+2.207 4  0.989 1 29.02

I cos=-0.038 9y+2.173 3 0.991 2 30.16
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Fig.1 The occurrence condition of rice insect pests in 2012—-2016
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Fig.2 The occurrence condition of rice disease in 2012—-2016
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Fig.3 Pesticide spraying time of rice paddy field during prime
field period in 2012-2016
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Fig.4 Analysis of total input of pesticide and the amount of active ingredient used in paddy field during prime field period
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Table 2 Acute toxicity analysis of pesticide inputs

FH o E 3K K SKe PO

2012 A 5 958.06 245.79 19 781.20 55.22
B 7 284.65 91.83 8 857.67

2013 A 5423.32 1006.14 17 627.50  81.68
B 2 808.15 128.36 3 228.67

2014 A 6 499.21 994.61 13 794.57  93.77
B 686.62 68.76 859.93

2015 A 2 359.56 64.86 8 427.68  54.36
B 2 210.40 75.22 3 846.13

2016 A 3 751.81 23.35 8 635.40 46.97
B 1 638.89 81.32 4579.20

AR ORAPRTHERE R A 20 FH 205 B - 256 & 7 09 R 24 401
3 K~ LK i AV K 739 BLUCR 2515 A BERE VR BB R K,
AR TN TV R ORI/ NI 2R FH A 2 B A i T RS
Mo WHIREERERNATTR,

K 79.75% ~ 100. 00% , M i J5i — UK Bl 16 R4OR 1 58
45K F L2012 4EF1 2013 4F 2 Rl 25 4L B 1A 4%
BT 255%,2014-2016 4F K 25t T4 B BIBGIA
SO T TR AL A, AR, 2 Rl 2
FREAAAS R B 1A mUAY B A BOR 22 R, A 24
2 A YRS RE B IR R 56.85% ~ 100. 00% ; 4
252 B XKL B IR 3R M 88.46% ~ 100. 00%
MG — K BRSO Ge T 45 ok B L 2012-2015
AF 2 P AL AL B IR AR T b 35 25 5752016 4F e 2y
2H B MR IAROR W2 = A A A, KSR Y
KAEGT 8 A Lrba], 2 Pk 25 41X AS [R] i) 1 7K e
SURIR BT IR RORAEAE 25 57, AR 2540 A XK RSB
I I BTG R 71.53% ~ 100. 00% , {252 B %} 7K
FE SR 1 BT 16 % 5 M 86.16% ~ 100. 00% , M #i )5
— KBRS 45 ok ,2012-2015 4 2 Fif
PG GIARRTC 3 25 5%, 2016 4F 2541 B 1)
BIIAROR BB w2 A, IR £ & A AE KR
FEHA, T 5 AR R AR, EEEAE 2014 48 KR R
KA A2 B XA U R B IR RCR A 92. 46% ,
FETARAE A WBTIERCR . K HE 0 2 R
ALK A R, I 5 AER R AR R B, T EAE
2015 LA TR AU, A 2541 B X H BT IR SR A
92. 65% , b E = TALAL A BTIARER
2.8 FEHNW

2 Pl 25 LXK ARG P I s e WL 3R 4, VAR
F,2 P2 4 (B KRG = G 8 25 57 (R e RS IR
BB, AT LR AR 2520 B b T ARk RE =
PR TARZGYL A B, MIKAE E  A R 3R
F,2012 4F 2013 4F 2015 A0 2540 A Ab Y B0 T
TR A RS o 3 v T AR 252 B A0 3, 2014 4 1
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2016 4 2 P 2 AU AL BRI T b 2 2 5 R 2540 A /b AR 2013 4F 2 Pl 25 20 b 3 25 R OR W 32014 4F
PRARFRERL R AL T AR 2540 B A0BE, 2016 4F 2 Ff 2015 42016 AFNE A 2520 A A (%) -4 5 2 i 3%
PGHARFRRITC B 35 25 5,2 PR 25 AAb KRGS, IR TR2541 B AbHE,

SRR ORI 2 (2013 AREBRAM) 5 TR & WE 2012

®3 2012-2016 FREBAREMARREH BRI
Table 3 Analysis of pest and disease control effects in paddy field during different stages in 2012-2016

2SR BT IR RO (%)

[UPEROES EMy pis:i
1 2 3 4 5 6 7
TGN -1 2012 A 80.75 77.72 71.41 74.31 77.15 73.53 76.36
B 90.76 87.16 84.67 83.26 80.71 / /
2013 A 84.66 77.40 76.41 77.31 77.31 78.95 75.95
B 93.84 88.21 87.03 79.75 / / /
2014 A 100.00 87.81 86.11 77.12 73.18 / /
B 91.67 92.16 94.09 / / / /
2015 A 90.62 76.88 67.11 74.07 72.17 / /
B 91.59 90.79 88.70 / / / /
2016 A 82.58 88.66 89.36 89.47 89.36 90.96 /
B 94.33 98.94 98.58 100.00 / / /
SO 2012 A - 74.38 100.00 73.46 89.11 82.85a -
B - 100.00 95.21 86.97 - / /
2013 A - - - 78.56 87.35 94.03 /
B - 100.00 88.42 96.77 / / /
2014 A - 85.41 77.07 81.16 80.20 / /
B 94.38 95.18 89.87 / / / /
2015 A - 83.18 75.94 71.53 93.22 / /
B 93.53 86.16 94.52 / / / /
2016 A - 90.74 82.38 78.94 80.06 82.61 /
B 100.00 100.00 100.00 100.00 / / /
(RN 2012 A 97.97 83.62 56.85 90.94 - 73.32 90.00
B 98.48 92.37 100.00 - 95.42 / /
2013 A 89.09 85.29 89.83 80.28 88.90 - -
B 93.30 92.20 94.00 - / / /
2014 A 84.11 86.64 85.07 86.79 100.00 / /
B 93.55 94.61 100.00 / / / /
2015 A 84.44 80.67 81.00 78.09 100.00 / /
B 91.71 88.46 94.57 / / / /
2016 A 66.10 77.18 83.77 88.54 / / /
B 92.01 100.00 100.00 / / / /
Fei g 2014 A / / / / 76.88 / /
B / / 92.46 / / / /
PRI 2015 A / / / / 79.41 / /
B / / 92.65 / / / /

AP BRR T e R AR 2t 2L 5 B . SR B IR AL, -7 RIS /" = A
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Table 4 Effects of pesticide application on rice yield and yield components

" AL R YR FRLT Pk
» A % :
AR RAHG (1 m?) Ok (%) (g) (kg,667 m?)
2012 A 337+3a 128+1b 84.53+0.83a 28.9+0.2a 702.87+11.02a
B 327+3b 1311a 85.03+0.82a 29.1+0.1a 706.98+9.69a
2013 A 346+2a 128+1b 89.98+0.60a 29.10.1a 773.48+9.59a
B 340+1b 134x1a 87.25+0.52b 29.5£0.2a 782.16+9.08a
2014 A 356x1a 129x1h 85.89+0.91a 29.1+0.1b 765.60+9.18a
B 358=1a 132x1a 84.2420.77a 29.6+0.2a 785.95+10.69a
2015 A 334x2a 118x1b 78.55+1.38a 28.6+0.2h 590.56+13.54b
B 328+2h 129+ 1a 81.30+0.91a 29.6+0.2a 679.1629.79a
2016 A 351+2a 133x1a 80.67+0.86a 29.4+0.1b 738.49:8.42a
B 348+2a 134x1a 81.42+0.73a 29.9+0.2a 757.20+11.68a

A AP IP TR THERE R 200 T4 s B S S ERR ORI 2 . F—

3 1
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Dol 1 O B 2 A T T A 2 ) RO W AR
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AN AE 2 05 TS AT 1L 5 pi i A
A2 3, R A2 PP IRIAR 20 h® 7247, i 24 4
PEGE L | RN RS 7 A (187 35 N e 1]
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TET 3 3 ¥ TR I s S R w5k ' 25 T A R
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9 o S i i 2 e T 2 Sk 0 ) S L
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[Fi) 25 5 B I B 0] o0 AR K e, {6 3G PO TR
2R AR 1T 5K AR TR i SRS 5K T 25 OE
Sy RS DTS BB Y B IR ROCR . M 5 4F

GBI G A R /NG PR 3OR 28 S B E A (P<0.05)

MR EE R E , e f A 25 B ] 3~4 1K,
25 RO S R PE I AE L 500.00 g LN RT LA
38k il g B %) A R AR K AR 7

A 24 s D HUE B 55— B RS MR 2y
AT ERBE AN LR, 3 5 4 1 Y Y5 e 42 il A
SR (B IR 4575 - B 1B 5 ) M — 30 B
PRS2 R S B A A RO R
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