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Management of Arna pseudoconspersa on Camellia oleifera with

chemical pesticides and its residue analysis
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Abstract: Arna pseudoconspersa Strand is an important leaf-eating pest of many economic trees,

particularly Camellia species. It’s important to study the effects of its chemical control and the
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potential pesticide residue. In this study, the leaf immersion method was used to determine the
indoor toxicity of four pesticide chemicals and four pesticide formulations upon larvae of 4.
pseudoconspersa. Moreover, aerial pesticide application with a unmanned aerial vehicle was
carried out at the Camellia oleifera forest, followed by the detection of pesticide residues in fruits
after seven days. Results showed that the indoor insecticidal activity of four pesticide ingredients
ranged as emamectin benzoate > abamectin > chlorantraniliprole > tebufenozide. The median
lethal concentrations (LCso) of emamectin benzoate treatment for 1 day was 0.42 mg/L. Four
pesticides, including 0.5% abamectin-aminomethyl microemulsion, 4.5% beta-cypermethrin
emulsion in  water, 6% bifenthrin - acetamiprid microemulsion, and 12%
thiamethoxam - lambda-cyhalothrin suspoemulsion (SE), all showed excellent insecticidal activity
against the larvae of A. pseudoconspersa. The mortality rates ranged from 83.3% to 98.3% as the
lowest tested concentration of the four formulations treated for 3 days. 10%
Thiamethoxam - lambda-cyhalothrin SE could control the erupt of 4. pseudoconspersa effectively
through aerial pesticide application. Furthermore, no pesticide residues had been detected in the
seeds of Camellia fruit after 7 days, while varying levels of lambda-cyhalothrin were detected in
the peels. Thus, chemical pesticides, such as emamectin  benzoate and
thiamethoxam - lambda-cyhalothrin, could be used for the management of A. pseudoconspersa in
Camellia tree forests, which would provide a scientific basis for the scientific prevention of
related pests.

Key words: Arna pseudoconspersa, Camellia oleifera, indoor toxicity testing;

thiamethoxam-lambda-cyhalothrin; aerial pesticide application; pesticide residues

H B Arna pseudoconspersa Strand J& 553 H Lepidoptera F4F} Lymantriidae B,
HIH 244 Euproctis pseudoconspersa Strand (Ye et al., 2014; Dongetal., 2016) , HFRI#K
BRI TR Arna J& (WRSUEE, 2024) o ZE T4 5 BERRIR . KB d. FEH.
L, BER. PR, REIE Camellia oleifera. Z5W C. sinensis+ 1145 C. japonica
HE BV LB I8N FHES Citrus reticulata AR Eriobotrya japonica-
WA Vernicia fordii. %1 Sapium sebiferum WFF Liquidambar formosana 5Pk F, 13K EH
TRz A (GEEE, 2009; RARBEFIXIFE, 2009; Yeeral, 2014; /N, 2018;
Tk, 2023) .
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FH 8 JEE o] 4 1 2 25 H R 2k (Emamectin benzoate, 95%, CAS: 155569-91-8, FH#4E#:)
A K H I (Chlorantraniliprole, 95%, CAS: 500008-45-7) W i B8 122 25 BHE I
MHRAT, FI4EEZE (Abamectin, 97%, CAS: 71751-41-2) FHEEHE (Tebufenozide,
98%, CAS: 112410-23-8) Wy [ _F gt A=V R PR A7) . — AL VAR (Dimethyl sulfoxide,
DMSO) . i 80 (Tween-80) FFilfI¥ 0 E = firall, W11 MM S IR ARG R A .
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K 87.1%x11.1%, FrE R 7d 54T, HIEF4ERE 2, 8 mg/L AP 3d 545
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Table 1

Statistics of indoor toxicity tests of four pesticide chemicals on Arna pseudoconspersa

) RIEFETR (%) BOEHR 95%F (% X 1]
) RE ) EVIEIEWIREEEL EE S e
25 Corrected mortality I 95%
(d Toxicity regression equation
Chemicals X . (mg/L) Confidence
Days 1 mg/L 2mg/L 4 mg/L 8 mg/L 16 mg/L 20 mg/L and correlation coefficient .
LCso interval
YRR y =0.4954 x + 5.1865
1 52.5+8.7 66.3+18.0 78.8£22.9 57.5+29.0 87.5+6.5 73.8+17.0 0.42 0.03~6.54
Emamectin r=0.6295
’ =0.4596 x + 6.2186
benzoate 3 871111 92.1+75 92.1£63  846+138  958+50 95.8+5.0 Y 0.00 0.00~913.58
r=0.6483
7 98.3+0.0 97.1+2.5 98.3+0.0 95.8+5.0 98.3+0.0 98.3+0.0
o 24 ] 3% y=0.9895 x + 3.9589
1 15.0£13.7 26.0+15.6 27.5+20.6 46.3+30.9 475+29 67.5+15.5 11.28 5.86~21.70
Abamectin r=0.9548
y=1.6255 x + 4.6270
3 313+19.2 51.3+£19.2 73.3+332 88.3x11.5 93.3+4.1 92.1+6.3 1.70 1.05~2.74
©=0.9869
7 88.3+7.9 92.3+6.5 95.8+2.9 98.3£0.0 98.3+0.0 98.3£0.0
St R fr y=0.7300 x + 3.4175
10.0+4.1 63+2.5 7.5+8.7 18.8+6.3 16.3+8.5 413+12.5 147.19 9.97~2173.21
Chlorantranilip r=0.7776
role y=12513 x +4.0685
3 22.1+28.1 20.8+6.5 32.1+14.4 64.6+8.5 69.6+17.0 74.6 +4.8 5.55 3.57~8.64
r=0.9557
y=1.1087 x + 4.7088
7 49.6+9.5 458+27.5 47.1+15.5 73.3£10.8 79.6+£17.5 92.1+6.3 1.83 0.95~3.52
r=0.8835
I y=0.7858 x + 3.0860
1 25+£29 38+25 11.3+£8.5 125+29 125+10.4 20+7.1 272.73 7.41~10033.89
Tebufenozide r=0.9418
y=1.7604 x + 3.0219
3 08+29 4.6£25 183+11.5 333+7.1 57.1+23.6 57.1+11.1 13.29 8.93~19.78
r=0.9966
y=1.9872x+4.0130
7 233204 22.1+6.3 54.6+23.2 69.6 9.5 95.8+5.0 89.6+8.5 3.14 2.29~4.31

r=10.9440

22 4MRAFFINFERSHNENSTINE

0.5% F4E BRI 4.5% i SRS TR /K FLIN 6% k3K - e PRI LRI R 12% 188 H - 5
SRR 4 Bk 24511 7000 2 2 Ak 4l R I = N 7 00 5 25 R s « TEBE T HERE A & 1
VREEBREE DY, 4 Tl 24 1] 70 59 388408 Bk [B) 170 S AROBUBURE , AR TR 24 )5 24 3 B0 HE B v ) 2R 1
WEPE (GR 2D o Hirr, 4 Rk 251740 EE 1 d B LCso 4314 0.79 mg/L 3.95 mg/L. 0.16 mg/L
A 13.64 mg/L, ACFE3dJE, B 4.5%m8E TS K AFRAGKE (4.5 mg/L) AFJEIET:
FN 83.3%+9.4%5k, AR 3 Tl 24 R B AR BE AL P S SE T Z 85T 90%. 4P 7d )5, 4
Tl 245 1) 751 A JEE A B v 2 2 R RSN R A AR T
R2 4 MRGEFINFESBOERNSNNELERGIT R

Table 2  Statistics of indoor toxicity tests of four formulations chemicals on Arna pseudoconspersa
- HAERSHA RS BOER sy E IS XN
AR @ KAESET 2 (%) Toxicity regression KE 95%
Formulations Corrected mortality equation & Correlation (mg/L) Confidence
D
s coefficient LCso interval
A £ I mg/L 2 mg/L 4mgL 8 mg/L 16 mg/L 20 mg/L
Abamectin-aminomethyl y=0.8509 x + 5.0862
1 380115  67.0£9.7  80.0£9.4  93.0£45 83.0£9.7  78.0£2.7 0.79 0.22~2.83
r=0.7362
3 923+82  843+65 893+74  963+27  90.3+57  923+42 -
7 943+42  933+87 943+42  983+00  963+27  97.3£22 -
pe et iy
AR RS B 4.5mg/L 9 mg/L 18 mg/L 45 mg/L 90 mg/L 180 mg/L
Beta-cypermethrin
y=0.5753 x + 4.6568
1 39.0£143  68.0+£57 740+6.5 740£160 64.0£139  87.0+45 3.95 0.71~22.10
r=0.7619
3 83.3£94  963+27  963+27 98300  953%27  963£27 -
7 98.3£0.0  983+00 983+00 98300  983%0.0  983x0.0 -



R4 - sl 6 mg/L 2mgL  18mgL  60mglL 120mgL 180 mg/L

Bifenthrin - Acetamiprid y =0.6409 x + 5.5069

1 820+135 89.0£74 92.0£57  950+6.1 970427  97.0427 o8 0.16 0.00~29.11
3 983400 983400 98300  983+00  983£00  983+00
7 983400 983400 98300 983+00  983£00  983+00
L R 48mgL  12mglL  24mgL  36mgl 120mgL 240 mg/L
Thiamethoxam - Lambda- y=0.9623 x + 3.9080
cyhalothrin 1 330445 480445 500465  680+27  780+27  90.0+50 099 13.64 7.02~26.52
3 953445 943442  963+45  983£00  983£00  983+00
7 983400 983400 98300 983+00  983£00  983+00
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MK 88 TS50 A ORTC AHLIEIE 10%M8E 3L - im ST R 3 d Ja, el Zm R i &
MR AN o TR SR FR ORI, I AR R R R B R A e, Ay
HF BT A, IR, HEAEE, IRk, Bl b 5 B L RVE W
“F[R] a0 H AR AR AR B BRI AE S . TR AEAL, Al i CBEIE IR R, (X
R TALE (B 1-a~d) o ZFIBIEE, 90%LA E4IHIET:, b #b 4 R WAFIE 4 duit
BRE, AUTRAT AR B (R FE T HuA s B i S8 T2 4 dU i A, (H R /b 2l B
R EWAR NGB EGEE (K 1-e~h) .

. % * g o / ‘ m
BT 1090 R - o SRR AR TR) o AL 75 5% 3 ey 163 AR
Fig. 1 Effect diagrams of field control with unmanned aerial vehicle against Arna pseudoconspersa by spraying
10% Thiamethoxam - lambda-cyhalothrin suspension concentrate
W a~d BTATTI A AR IR BB IAE AR R A BB e~h ABITIA 3 d JE A MRS 58 Bk R A2 1L . Note: a~d, the occurrence of 4.

pseudoconspersa in C. oleifera forest before control; e~h, the control effects of 4. pseudoconspersa in C. oleifera forest after 3 days.
24 HRRIRAGZBEMNGER T

TS S SERE SR 2R BRI 25 S B s T2 7 d 5, I ASRERL A 35 AR AR H W R R = R
FURFIRRL 7 T2 SR R A e AU RS R B 7Y, BB IR AE 0.011~0.23 mg/kg
ZA8) s A SRR 40C AR It et R R Sy, RN 0.12 mg/kg (R 3D o HHILET I,
FIF 10%ME - v SO IR 77 KB B I3 R 35 10k 7d 5, AN SR AR R AR 205k R, T
M T E g™,
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Table 3 Pesticide residue determination of Camellia oleifera fruit samples

g FEffEE WEHUEE (mg/kg) AR RS (mg/kg) ERETR ()
No. Sample information Thiamethoxam Lambda-cyhalothrin Sample weight

1 F 57 Peel (15D) FeAf i Not detected (<0.01%) 0.027 470.5

2 FFRL Seed (15D) AA HH Not detected (<0.01*) A A% Hi Not detected (<0.01*) 280.5

3 J I Peel (16E) FeAf Y Not detected (<0.01%*) 0.011 485.0

4 HFRL Seed (16E) FA i Not detected (<0.01*) KAt Not detected (<0.01%) 271.0

5 FJZ Peel (40A) FeAf i Not detected (<0.01%) 0.029 507.5

6 FFRL Seed (40A) AAi HH Not detected (<0.01*) A A% Hi Not detected (<0.01*) 273.0

7 JLJ% Peel (40B) FeAf i Not detected (<0.01%) 0.011 553.0

8 FFRL Seed (40B) AA HH Not detected (<0.01*) A A% Hi Not detected (<0.01*) 349.0

9 F I Peel (400) 0.12 0.23 369.0

10 FFRL Seed (40C) AA HH Not detected (<0.01*) A A% Hi Not detected (<0.01*) 288.5

s FFORAT IR IR BGEURCTU IRAS TIR 45 2 I GB23200.113 - 2018 M HU R K 415 2 i GB23200.121 - 2021, Note: * represented the lower limit of detection;
The detection criteria for lambda-cyhalothrin refer to GB23200.113-2018; The detection criteria for thiamethoxam refer to GB23200.121-2021.

3 EREe

ZRBCTRMOR I AR [ S 2 PR W e, — e kA GEZEE, 2009;
RO E, 2009; Yeetal., 2014; B/NF, 2018; ik, 2023) . W4/ SRIAEE
B VAR S R . HE R ARSI, B0 S Sk =R R, g
SR FIRAIRER, BRARIE I KGR . BRALSEBR 41, 7k 3 SRR 4536 7] R A LA 4
it GEREE, 2009; RARFEFMXIZE, 2009; Yeetal, 2014) : OfRNFGE: MidHEE, &
PRAE, BuRAE, REPURHEE ). REMEEY, ETEEAR N AR, SErhBeSkET R AR,
FRRE AT N TR A O, RIS RS (IR, 45& TR e REAT T Bk K
U, JEAEARBRES L, By HCRIA, T RIS, > F R . @WERRIE: AR
T M 1 19:00-23:00 F ESEAT AR . @M : KA S ERTHER Lietal,
2023) ; MEHAEMIRIFIBEE, 0 GhEE)  (LY/T3355-2023) HifEFAEL) S 16 000 IU/mg
(K155 =4 PRI H177) 5 000 f59, BEAME AT R AR FFIE . 7 B4 B B 2 M A% 5 (Wang er
al., 2021 %5, (RIS, T, Bld. SDH. B, MRS R

WEEB IR SR 25 o Bk H AT SO PO A BN B i 712 IE NI e 45 R =, ZR i)
ORI JURR AR 25 S5 2 R 550 2 s mggk, BT 30 RS mak S e IE3E e Uk
WE ch - e SR S AR 2 Ao R R R A m] S AR Y B b . EAb, BT DR EEEIRER . S
TEAERE A 2 R 2 BRI T R 3 s I, B TR b=, BRAR 255k B (4398 X
&, 2023; IREMESE, 2024) o MECTARBAREMN S, whARMRARE R AT I 55,
IRUFERI . N AR WU AR S5 2552 BIBORBR ], TAHECT N LW S Bia, o AN KB ek
DL R R R PR A (ZEKam&E, 2022; FKHIE%E, 2024) o MARIE KBRE6 Rk
B, FETCREGAIEE N, SRR 10%0E B - i SRR AR C A VR 0 B 75 7608 SR A0 55 16 T o
R HET R, BEE RS 2R IR, SR DU E, b 2SRk . ERIN R,
KB ERA X R CGBIBORSE, 2023 KBTS, 2024) , REBANT AR TS AN IR IR



i RATIFIA]. RATERZR . 7 a6 AR EOR, J1 AN B R R N IR BSR4 g B
ROR, BT EEREAE RN ], SR R SR AFEAT M . SCTRE SR 2950 B [ R, B e R A 7y
A RBESEAEAFED) L2 R A R, —B0y 7~14d (BILIESE, 2021 PhBUIESS,
2022; BHEFESE, 2024) o ABIG KT 7 d JEARAEMZARL A AR ZGTR B, W RURIG HE
FE 14 d JE AT RPN EAMIZR SR 92 40C FERAFAER 25 B BRI R, AR 1 Tz A dh K
A RN SN R S e

i bRTIR, 2R ARRAL B RO ] AL REE . (RER B AR ZG I e, IR AR AR B IR
fabn. PG IACRZG &, RS ER BT, MR OB E PO RS HERE 2, A BE
KA R — P el 7] — SRR 2477 i, RSO VR R 22 A AU R T, PRI AR 2475 B XU
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