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Toxicity and field control efficacy of different insecticides
against Drepanococcus chiton

JIANG Hua, HUANG Jiacong”™ , YANG Xiaoxia, LUO Cunzhen, LI Guilin
Forestry and Grassland Technique Promotion Station of Baoshan City, Baoshan, Yunnan 678000, China

Abstract: [ Aim] Drepanococcus chiton, a newly discovered pest affecting Phyllanthus emblica in China, poses a significant threat
to both agricultural production and ecological security. This study aims to identify effective pesticides for controlling D. chiton and
guides practitioners in their rational application. [ Method] We conducted indoor toxicity tests on eight insecticides using the immer-
sion method. Subsequently, we evaluated the field control efficacy of five insecticides displaying high toxicity using the spray method.
[ Result] In the indoor toxicity tests, chlorpyrifos, acetamiprid, imidacloprid, avermectin, and emamectin benzoate exhibited strong
toxicity to first- and second- instar nymphs. Their respective lethal concentrations (LCy,) within 48 h were 11.1245 and 26.2376 mg
- 17", 17.5381 and 26.1910 mg - L™', 27.5896 and 34.2868 mg - L.™', 26.5876 and 38.8034 mg - L., 29.0528 and 43.0443 mg
- L', Chlorpyrifos and avermectin displayed higher toxicity to the third-instar nymphs and female adults, with LC,, values of
87.3427 and 495.8339 mg - L™', 95.4751 and 1131.6430 mg - L' respectively. In contrast, spirotetramate, pyriproxyfen, and
lambda-cyhalothrin exhibited lower toxicity to insects of all developmental stages. Among the insecticides, chlorpyrifos demonstrated
high virulence in nymphs of all ages. In the field control test, chlorpyrifos and avermectin proved highly effective in inhibiting the
growth of D. chiton populations, with control success rates of 96.90% and 92.00% , respectively, seven days after treatment. Imida-
cloprid, emamectin benzoate, and acetamiprid effectively killed young nymph populations, achieving success rates of 78.06%,
67.62% , and 62.78% , respectively, seven days after treatment. [ Conclusion] Effective chemical control of D. chiton should target
the 1-2 instar nymph stage using avermectin, chlorpyrifos, imidacloprid, emamectin benzoate and acetamiprid alternately. Chlor-

pyrifos and avermectin are recommended when the third-instar female nymphs and female adults are observed at a high frequency.
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Additionally, continuous monitoring of pesticide damage and resistance is essential.

Key words: Drepanococcus chiton; pesticides; indoor toxicity; field control effect; Phyllanthus emblica
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Table 1 Toxicities of eight insecticides to 1st-instar nymph of D. chiton

. Y . ohe i 95% B i
2] ampE AR +Jr HOE e i
o L. Correlation . o 95% confidence
Insecticides Toxicity curve .. Chisquare ~ LCsy/(mg - L") .

coefficient interval
ik BBk Imidacloprid Y=1.9487X+2.1924 0.9891 2.8735 27.5896¢d 21.6187~35.2096
12 H 7,1 Spirotetramat Y=1.7699X+0.9005 0.9937 1.5018 207.1112f 150.5847 ~284.8568
FEFLIE Chlorpyrifos Y=1.5708X+3.3565 0.9525 6.8806 11.1245a 6.1588 ~20.0942
ML P Pyriproxyfen Y=1.9941X+1.0491 0.9850 2.3022 95.7787e 70.8986 ~ 129.3898
FT4ERH 2 Avermectin Y=3.1474X+0.5160 0.9925 3.4689 26.5876cd 23.7969 ~29.7057
IE UK Acetamiprid Y=1.2805X+3.4071 0.9695 3.8972 17.5381ab 11.8022~26.0616
FAEFE AR Lambda-cyhalothrin Y=2.0890X+2.2225 0.9906 1.9349 21.3611be 16.2705 ~28.0444
14kl Emamectin benzoate Y=2.1444X+1.8623 0.9934 2.5684 29.0528d 23.5685~35.8131
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Different lowercase letters indicate significant difference at 0.05 level .
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Table 2 Toxicities of eight insecticides to 2nd-instar nymph of D. chiton
B2 s PRRR g SO I 03% BffIR
Insecticides Toxicity curve (Jon‘.e:la'tlon Chisquare LCsy/(mg * L™ 95%. confidence
coefficient interval

M HL Bk Imidacloprid Y=1.2401X+3.0964 0.9749 3.3949 34.2868a 25.3732~46.3318
12 H Z, [ Spirotetramat Y=1.3515X+1.3951 0.9720 2.8997 464.9450d -
FEFEWL Chlorpyrifos Y=1.7553X+2.5093 0.9934 0.8589 26.2376a 18.9049 ~ 36.4145
ML Pyriproxyfen Y=1.5399X+1.3297 0.9665 1.7526 241.8054¢ -
FI4ER R Avermectin Y=2.3700X+1.2343 0.9654 7.2443 38.8034a 33.3763~45.1126
E UK Acetamiprid Y=1.5412X+2.8144 0.9388 8.5763 26.1910a 20.0419~34.2268
FAE TR E T Lambda-cyhalothrin -+ ¥=1.3804X+2.4685 0.9487 3.7957 68.2293h -
H 4k Emamectin benzoate Y=1.8330X+2.0050 0.9932 0.9827 43.0443a 31.9730~57.9492
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Different lowercase letters indicate significant difference at 0.05 level .
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Table 3 Toxicities of eight insecticides to 3rd-instar nymph of D. chiton

ik 27 gamER  ORR . SRR 95% H
Insecticides Toxicity curve Cm‘re-la-tlon Chisquare LCsp/(mg - L") 95%_ confidence
coefficient interval
Mtk Lk Tmidacloprid Y=2.0042X+0.3979 0.9836 6.1384 197.8069b 156.5219~249.9814
12 0t 2, i Spirotetramat Y=1.0765X+1.2802 0.9463 1.7926 2853.4883d -
TS Chlorpyrifos Y=1.6784X+1.7477 0.9820 4.3005 87.3427a 73.1870~104.2363
ML Pyriproxyfen Y=1.2173X+1.6454 0.9519 1.9983 570.0119¢ -
BT 4E 15 2 Avermectin Y=1.9799X+1.0801 0.9763 4.9133 95.4751a 70.5418~129.2213
IE K Acetamiprid Y=1.2198X+2.4956 0.9768 3.4172 113.0329b 85.8071~148.8773
B RE 4 NE Lambda-cyhalothrin ~ ¥=0.8772X+2.5980 0.9487 1.1398 547.3598¢ -
H 4 Eh Emamectin benzoate Y=1.1260X+2.2191 0.9354 2.6002 295.0031b -
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Different lowercase letters indicate significant difference at 0.05 level .
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Table 4 Toxicities of eight insecticides to female adults of D. chiton
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L L. Correlation . 0 95% confidence
Insecticides Toxicity curve L. Chisquare LCsy/(mg + L7") .
coefficient interval
Nk HLpk Tmidacloprid Y=1.0690X+1.2746 0.9485 1.5602 3055.2479d -
W2 dt 2T Spirotetramat Y=0.8059X+1.6718 0.9640 0.4414 13478.8068f -
FEFEIR Chlorpyrifos Y=1.4531X+1.0833 0.9755 4.0787 495.8339a -
1tk 7 Tk Pyriproxyfen Y=0.9357X+1.9196 0.9278 2.0042 1958.9905¢ -
FI4EE 2 Avermectin Y=1.0434X+1.8139 0.9430 2.0716 1131.6430b -
BE UK Acetamiprid Y=1.0202X+1.6383 0.9674 1.0808 1972.9298¢ -
FAUE IR E 45 Lambda-cyhalothrin Y=0.6722X+2.4814 0.9653 0.3135 5581.2284e -
H 4 Eh Emamectin benzoate Y=0.8181X+2.1630 0.9376 1.2097 2937.4650d -
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Different lowercase letters indicate significant difference at 0.05 level .
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Fig.1 Toxicity changes of eight insecticides
to different instars of D. Chiton
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IM: Imidacloprid; AV: Avermectin; EB: Emamectin benzoate ;
AC: Acetamiprid; CH: Chlorpyrifos; SP: Spirotetramat ;
PY . Pyriproxyfen; LC; Lambda-cyhalothrin.
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Table 5 Field control efficiency of five insecticides to D. chiton (mean+SE)

25 1d 253 d Zif57d
e B W 1 day after treatment 3 day afer treatment 7 day after treatment
~ Spray N E b K . CIEBT NP RS E K . CIE%
2] coneen % magysc e PER eg g e B e g e BRI
Insecticides Lation/ Number Number HZ% Number e Number HEES
f insect .. » control e . control .. - control
-1 ol nsec of living  Reduction .. of living ~ Reduction . of living  Reduction -
(mg + L71) insect % efficiency insect o efficiency insect % efficiency
insec o % insec o J% insec o %
CK - 46.86+1.24  50.06+1.30 —6.77+1.52 53.17+1.36  —13.37+2.98 - 56.03+1.12 —19.54+0.75 -
FEHEI Chlorpyrifos 200 46.14+1.09  4.92+0.45 89.37+0.83 90.02+0.91a  2.94+0.39  93.67+1.77 94.33x1.73a  1.72+0.31  96.31x1.22 96.90+1.04a
FAIZER 2 Avermectin 85 45.00+1.49  4.11+0.44 90.86+0.78 91.45+0.67a  2.61+0.32  94.22+0.39 9491+021a 4.31+0.52  90.44+0.26 92.00+0.23a
B Acetamiprid 125 41.25+2.06 16.42+1.31 60.24+1.68 62.79+1.05¢ 12.42+1.09  69.90+2.13 73.47+1.60c 18.31x1.49  55.53+3.55 62.78+3.10c
itk 50 40.39+1.97  10.58+0.83 73.80+2.67 75.41+2.70b  6.25+0.62  84.53+0.29 86.34+0.47b 15.64+1.18 61.28+2.43 67.62+1.90c
Emamectin benzoate
N Imidacloprid 250 45.060+1.48 15.67+1.01 65.23+3.26 67.38+3.25¢  9.31+0.59  79.34+2.05 81.81+1.63b 11.81+0.84  73.80+1.84 78.06+1.64b

[AIFVEAR G BN R NG TR IR 1E 0.05 K P R B

Different lowercase alphabets in the same column represented significant difference at 0.05 level.
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