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Abstract: HNPC-A9012 is a novel tetronic acid derivative developed by Hunan Research Institute of
Chemical Industry. The toxicity of HNPC-A9012 against different growth stages of Tetranychus
cinnatarinus ( Boisduval ) were tested in laboratory by dipping method. The control efficacy against 7.
cinnatarinus and safety to cotton seedling were also evaluated. The LC,, value of HNPC-A9012 against
alduts of T. cinnatarinus was 4. 73 mg/L by slide-dip method, the LC,, value of HNPC-A9012 against
eggs, nymphs and alduts of 7. cinnatarinus were 10.91, 1.95 and 3. 82 mg/L respectively by leaf-
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dipping method. The control efficacy of 20% HNPC-A9012 SC against 7. cinnatarinus in potted plant

were 81.64% and 92. 12% at concentration of 60 and 80 mg/L, respectively, 21 days after treatment.

The field control efficacy of 20% HNPC-A9012 SC against 7. cinnatarinus in Shaanxi province were
92.59% and 95.64% at the dosage of 45 and 60 g/hm’, respectively, 21 days after treatment.
Though the field control efficacy of 20% HNPC-A9012 SC against 7. cinnatarinus in He'nan province

was lower than that of Shaanxi province, it was similar to that of 240 g/L spirodiclofen SC and 15%

pyridaben EC at the same dosage treatment. In addition, there was no crop injury observed at

concentration of 80,160 and 320 mg/L.

Keywords: tetronic acid derivatives; HNPC-A9012; Tetranychus cinnatarinus; acaricidal activity;

control efficacy; safety
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2.1 HNPC-A9012 3RV ITHIFEHEREF N

2.1.1 kB eb ik 9 & /7 HNPC-A9012 X}
A il S 2R B A R 1 BE T, o R N B
IR E 1 LCy (43510 3. 82 Fi14.73 mg/L,
5143 1 R MB TR 14 0. 48 £ 0. 99 5 £ 1),

£ 1 HNPC-A9012 3 5 b I 5 ik B9 55 1

Table 1 Toxicity of HNPC-A9012 against adult mite of T. cinnatarinus
RS il Ial 575 7 LEPE 54 LCy(95%CL )/ B
Experimental method Insecticide Regression equation r ( mg/L) Toxicity ratio
I R-E HNPC-A9012 y=4.25+1.29x 0.98 3.82(3.02~4.83) 0. 48
Leaf-dipping method W25 spirodiclofen y=4.58 +1. 60x 0.99 1.82(1.53~2.16) 1
I HNPC-A9012 y=4.24 +1.13x 0.91 4.73(3.50 ~6.39 ) 0.99
Slide-dip method RS spirodiclofen y=3.81 +1.78x 0. 99 4.66(3.89 ~5.59) 1
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2.1.2 X&BEEE K ESH  HNPC-A9012 Xf
D 6 el SR B R Y s, H LG,

1.95 mg/L, {HEE S IR T HR %5 e , {5 158 g i 75 7 1Y

0.23 f5( %£2),

F2 HNPC-A9012 3t 5K B H WS N
Table 2 Toxicity of HNPC-A9012 against nymph of T. cinnatarinus

24 [l 7 2 W R K LCyy( 95% CL )/ B
Insecticide Regression equation ( mg/L) Toxicity ratio
HNPC-A9012 y=4.77 +0. 80x 0.95 1.95(1.52 ~2.51) 0.23
JRITE spirodiclofen y=5.30 +0. 87x 0.98 0.45(0.36 ~0.57 ) 1

2.1.3 xtk#etE i ehaE 1 HNPC-A9012 [A)H
FIH R AR A0 IE Y BB K T2 R , =X R

RO BI Y LC,, {50 10. 91 mg/L( 3 ),

%3 HNPC-A9012 3t 5kF HHINAIF N
Table 3 Toxicity of HNPC-A9012 against eggs of T. cinnatarinus

255 J i Y T IMEE
E&] I.IJ. @Eﬁ}f . LIPSV LCy(95% CL)/( mg/L) *ﬁ.j?{u ;d(
Insecticide Regression equation r Toxicity ratio
HNPC-A9012 y=4.12 +0. 85x 0.95 10.91( 7. 89 ~14.91) 0.35
YR EE spirodiclofen y=4.48 +0. 88x 0.92 3.83(2.92~5.01) 1

2.2 BHAYARER

T ZE AR 1 F ,20% HNPC-A9012 & 7 71 %t
AAp i B BP0 B Ak 25)5 1 d,20% HNPC-
A9012 F1 240 g/L HZ il P 2 V7 70 45 Ak 38 By %0 35 458
I, P25 R R S A BB AL 22 N 25 24505 3 d N
7d, BRI AR, s 7 d,20%
HNPC-A9012 £ 7% #| 3 /> Ab 3 B &% ¥ ik ] T
88.28% LA I, 5 240 g/L WRMER S 777 [ 577 42 b 21

Btz A B 25)5 14 d,20% HNPC-A9012 & 7%
FIF240 g/ LRI, Mg A I 77 25 Ak JBI7 850340 18 38 vy
(I, [l 50 A B R B 40 mg/L Ak B ) 7 55 ]
AREZESI, Kb 2E R AR E; 25)5 21 d,
20% HNPC-A9012 277 71 Fll 240 g/L Wi fig -2 7 51
A4b B 7 25 34 B W] AR R )T B, H 60
80 mg/L ALFRABT R RAFE R A £ 4 ).,

R4 20%HNPC-A9012 2iF 73T RS H M R
Table 4 Control efficacy of 20% HNPC-A9012 SC against 7. cinnatarinus by pot experiment

255 AR v E 5 1A %CH: Control efficacy/ %
Insecticide Concentration, a. i. /( mg/L ) 1d 3d 7d 14 d 21 d
20% HNPC-A9012 SC 40 33. 84 abc 76.31 a 92.55 ab 85.08 b 75.02 b
60 32. 89 abc 75.17 a 88. 28 abc 89. 85 ab 81. 64 ab
80 45.79 a 78.53 a 96. 88 a 97.57 a 92.12 ab
240 g/L 2R 755 40 34.91 ab 69. 29 ab 81.98 bc 89.11 a 74.54 b
240 ¢/LL spirodiclofen SC 60 51.59 a 78.50 a 92.95 ab 96.32 ab 92.08 ab
80 47.13 a 77.81 a 96.16 a 98.20 a 94.05 a

T S ERJE A R R R R 22 57 35 ( P <0.05 ),

Note: Different letters after the data in the same column indicate significant difference at P <0. 05 level by Duncan’ s multiple range test.

2.3 20% HNPC-A9012 ZiFFI3HREAZ S TN

K 20% HNPC-A9012 & % 7 78 A 0 43
80.160 F1320 mg/L T~ X Hi AL #E 47 25 1 55 4b B,
GEIR( e 5)FRW, FXT A I 62 SRYTAT 9 5 FIhI AR
BE 2 ML % 4 IRl R P A A BEAR T AR K —

AR MR O AR s A i AR BB
WAl S ) IRFEC ANBE S ARBE R IRSE R K
SOVERK B UEAL sz AR R OR
FIEWSE ) ER (WA KKZERS FH) KEHE
(et 2 iy ol AR TE 254 0 DAEIR o
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Table 5 Safety assessment of 20% HNPC-A9012
SC to cotton seedling

R4
A B .
PR frsodi
Cotton . .
variet Concentration, Safety
Y a.i./( mg/L)
AR AT 62 80 JeZ4§ 5 , %4 no phytotoxicity, safe

Zhongmiansuo 62 160 JeZ4§ % , %4 no phytotoxicity, safe

320 Te#j% , 44 no phytotoxicity, safe

SRYTAE 9 5 80 JeZ4 5 , %4 no phytotoxicity, safe
Ekangmian 9 160 JeZ4§ 5 , %4 no phytotoxicity, safe

320 Te#j%E , 44 no phytotoxicity, safe

WiZeth 2 5 80 JeZ4 % , %4 no phytotoxicity, safe
Xiangzamian 2 160 Te#j% , 44 no phytotoxicity, safe
320 TeZj% , 44 no phytotoxicity, safe

2.4 HEEMR

20% HNPC-A9012 £k 77 55 X FH 1] A 4 - 2
PRSI BR # 6 ). 250 1 d, HoA U
45 .60 g/hm* Ab B 5 X B 2557 240 /L W2 06 g =
T RN 45 g/hm? A B B RORE 24, Rk
KR 255 3 d,20% HNPC-A9012 & 1% 71 4%
A IR B R A s T d, 30,45,
60 g/hm’ LB (1) B %L ¥ 35 90. 04% LA L, Bl 303
g, H 45 Fil 60 g/hm>4b B A4 B &% 5 15 %of 1R
2 = RN E;25)5 14 d F1 21 d,20% HNPC-
A9012 EIFH] 45 F1 60 g/hm® WG~ 77) & 4b B 1 By
SUIAITE 92.59% LA b, 5 %5 BEZ5 57 15% Wk i R 7L
1 240 g/L SRR B TE R B O S, BRI L5
IOESE Qe

R 6 20%HNPC-A9012 2iFFx$ K ARY M4 B H i8] 75 380 peit )
Table 6 Control efficacy of 20% HNPC-A9012 SC against T. cinnatarinus in field ( Shaanxi province )

255 314t Dosage/ B 16342 Control efficacy/ %
Insecticide (g/hm*) 1d 3d 7d 14d 21d
20% HNPC-A9012 SC 30 74.62 ¢ 87.84 b 90.04 b 80.90b 84.92 b
45 83.79 b 91. 60ab 92.37ab 94.68 a 92.59 a
60 86.48 b 93.86 a 97.38 a 96.63 a 95.64 a
15% WEut R FLiH 15% pyridaben EC 60 92.72 a 96.45 a 94. 34ab 91.49 a 91.50 a
240 g/L 2R 777 240 g¢/L spirodiclofen SC 45 84.37 b 97.50 a 98.46 a 98.58 a 99.15 a

W G AR R R 2EZ R B EM( P <0.05),

Note: Different letters after the data in the same column indicate significant difference at P <0. 05 level by Duncan’ s multiple range test.

EjREVE A B 45 A L, ZE T R 44, 20% HNPC-
A9012 37 57 B 1A A it fy T[] 245 5803 50
SR BT A X AR R 7). 2i)F 1 d, 45 F
60 g/hm’ Kb 3 5 %5 B2 7] 240 g/ L M50 Ik & 77 71
45 g¢/hm’ EIRMBRZE S A B 255 3 d, &5 b3
BRI AT BT i s 255 7 d,20% HNPC-A9012 & 7%
45 F160 g/hm* ZbFRA BRI S X HRZG 7 15 % 1k

RFL 60 g/hm® ZbHRBHRLAH Y ; 255 14 d £ 4B
Bl %k 49 34 3] #5557k F, 20% HNPC-A9012 & 7% 7|
30.45 F160 g/hm* &b 1) B I T 15% ki R
FLil 60 g/hm® 4b ¥, 45 .60 g/hm’® 4b ¥ B &% 5
240 g/LIZIME 27 7] 45 g/hm? Ab 34 B R0R 24
25 21 d,20% HNPC-A9012 & % 77475 ¢ Bt A bt
PR 27 ).

T 20%HNPC-A9012 2iFH 3 SRR -4 B FE 18] B 380 {75 )
Table 7 Control efficacy of 20% HNPC-A9012 SC against T. cinnatarinus in field ( He'nan province )

255 #| 4+ Dosage/ B IG5 Control efficacy/ %
Insecticide (g/hm?) 1d 3d 7d 14 d 21d
20% HNPC-A9012 SC 30 60.58 ¢ 68.52 ¢ 75.67 ¢ 76.78 b 71.67 b
45 65. 29 be 74.41 b 79. 40 be 83.81 ab 77.33 b
60 73.90 ab 78.52 b 87.34 ab 91.07 a 87.15 a
15% ki RFLiM 15% pyridaben EC 60 78.30 a 89.32 a 85.62 b 68.39 ¢ 54.67 ¢
240 g/L IREKTR R IF 7 240 g/L spirodiclofen SC 45 67.69 b 87.76 a 92.17 a 88.53 a 85.19 a

TE : [ S5 A [l B3R R 28 5 5 HE( P <0..05 )

Note: Different letters after the data in the same column indicate significant difference at P <0. 05 level by Duncan’ s multiple range test.
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