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Screening of pesticides for the control of adult Basilepta melanopus

Lefevre in Camellia oleifera Abel. forests

Zhang Haoyu' Dai Tianmei' LiMi®™* Zhang Ziliang' Deng Wan® Yang Jian’
(1. Central South University of Forestry and Technology, Changsha 410004, China; 2. Hunan Academy of Forestry, Changsha 410004, China; 3. Hunan
Linmaiwang Ecological Technology Co., Ltd., Changsha 410017, China )

Abstract: To screen high-efficiency insecticides for controlling adult Basilepta melanopus beetles in mature Camellia oleifera
plantations and evaluate the effects of application methods, this study systematically assessed the control efficacy of five
insecticides (including compound formulations) under manual and unmanned aerial vehicle (UAV) spraying through field trials.
The results demonstrated that pyrethroids, emamectin benzoate, and their compound formulation achieved significant control
efficacy (77.82%~87.37% for manual spraying versus 60.71%~63.99% for UAV spraying) within 1 d post-application. However,
their sustained efficacy declined rapidly. In contrast, the rotenone + Metarhizium robertsii compound formulation (750 mL/hm” +
1 500 mL/hm’) maintained superior control efficacies of 87.27% (manual) and 86.63% (UAV) at 15 days after treatment,
significantly outperforming other insecticides. Furthermore, both imidacloprid (60 g/hm’) and the rotenone + M. robertsii
formulation maintained stable control efficacies above 80% at 20 days after application. Specifically, UAV spraying achieved
82.81% efficacy for imidacloprid and 86.25% for the rotenone +M. robertsii combination, while manual spraying reached 86.25%
and 83.33%, respectively. These findings indicate that applications of imidacloprid (60 g/hm’) or the rotenone ~+M.
robertsiiformulation (750 mL/hm’* + 1 500 mL/hm’) via manual or UAV spraying during initial infestations can effectively

suppress subsequent damage by B. melanopus.
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WS Camellia oleifera Abel 5 111 2% B} Theaceae 11
KB Camellia W H 2R A, J2 TR ERA B9 AR AT
B (] 7 45, 2002) , H 32 283 d——2% A i it 1
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FL 3 A% S (f 24 A %5, 2011), 7 8 B A] 5 A& Ji 4%
FEA BRI, B AR A KRR
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Tab.1 Test different pesticide application treatments

b Jite 24 b 2 T 5] 78 B

Treatment Type and formulation of the pesticide applied Quantity
A ft1 7o B ME 900 mL/hm’
B 1 o T ME+43 {18 OF &2 it 771 750 mL/hm*+1 500 mL/hm’
C 41 1 T ME+4% {3 7 OF & Iic ) 450 mL/hm™+1 200 mL/hm’
D 2% {& 7 OF 1 800 mL/hm’
E 1 354 TiE ME 600 mL/hm’
F 4 £ ME 750 mL/hm’
G B RS E 2 s ME+H 4t $5 MEA 152 71 300 mL/hm’+450 mL/hm’
H Nt wk WDG 60 g/hm’
I Nt L ik WDG 45 g/hm’

CK K
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Jo AN HLAL A I8 AL (R £ T8 AL T20, 24 751 i
KA 20 L) % 400850 25 ) JE A7 el o 1R 248k
KATE A R AL Sm, “ITHEEZY 6m/s, H
o ab B A-D R B 30 %, W5 245 50 5 43 0 Ok 2.430 L.
6.075 L. 4.455 L, 4.860 L; &b ¥ E—G i B 50 £, ¢
25 3 4 43 9o 2.700 L, 3.375 L., 3.375 L; kb3 H i B
500 1%, WE 25 48 o4 2.700 Ly 40P 17 B 500 175, Mt 24
4 1.800 L.,

N T2 A 1 208 25 4% (515 3WBD-16A, i
KA HE 16 L) % 83420 56 245 700 8 A7 28 PRE A7 W57
PEAb R 1y R 2R B, X2 BN 2 B mEgs, Jiok
B ARIbE . Horb 4B 38 A-D RSB 1000 £, WG
24 7 2 4 B 81.000, 202.500. 148.500. 162.000 L;
Ab 3 E-G i B 2 000 %, M5 25 57 & 43 51 i 108.000.,
135.000, 135.000 L; 4k B2 H %5 B 7 500 £, Wi 25 & 4
40.500 L; 4b 38 1 5 B¢ 7 500 4%, 15§24 £ 2 27.000 L.,
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Fig. 1 Investigation on the treatment and effect of insecticide

control in forest of B. melanopus
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S 22 AT T 2553 MT o
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BIEEER (%) =[ (BiiARF R %5 - By
R O%E ) /BHATREY R O %] < 100
(2)
FIEREEE (%) =[ (BFifX R OEEERR -
SHRX B OEEE R ) / (1 - XX A OWEEEZR ) 1x 100
(3)
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2.1 T AHEZAREZGFIZE @M BRI EHR
2 e, WA I ) 4R, % 0k 119 B 55 BTt
Ja R R X R AR R R A a2
J& 1d, B R 25 70 8 = 0 — 2 B R B RGA
F]41.07%~63.99%., AP A, LEBEE, AP F AL G
AR g L, B RHE 60.71%~63.99% . i 2y )5 3 d,
W B, A CRYBI BT, S AL A E,
AFEFORIAL B G Y B RLTC B 2% 55 Ab B D B AR
H 41.56%; HABZGHIB A0 52505 1 d AL TE 3% 22 5 .
W24 5 7~15 d, Kb B B, kb BE C B &k Lo, Hipab i B
F 15 d Bli 503k 86.63%, AL B C F 10 d Bl 4535 84.56%;
AEER D F 15 d iR T & 66.25%; 4bH H A 1 7E 15 d B
B0y )3k 80.49% F1 80.80%; 4% kb H 44 3¢ R A1 S (1)
Bacbk, MZhE20d, M I 54 C LR H XS,
MiAbFE AL AbBEF R Ab P G ARG 8% A i 25 )5 7 d F5 &
TR, T2,
22 ANIBZHARREZGFIIZE AR EHR
WEZh)E 1d, Ab B A, AEBEE, Kb F KA B G
MG, B RN 69.59%~87.37%, Forf b 31 B B 34 fi%
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LB R0 e 35 T A D, Ab 3 H FIAb B 1 B2 T 24
J5 10 d s BN W (E, 4> BN 72.75%. 87.06% F1 82.57%;
AbFHE B Fiti 245 )5 15 d ik B {H, by 87.27%. )5
20 d, 4b FE C Bl %A B 82.37%, FARHEHR | % {E T A
HUmkix 3 i 24 50 76 N Tt 2 25 17 R R S0 rE A 575
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Tab.2 The control effects by unmanned aerial vehicle with different combinations of pesticide on B. melanopus
Sl R ke T /% B 36 55 R 1%
Mean pest density Rate of population decline Control effects
A o
Treatment B i Al 13}7.{14 J
Before  After prevention and treatment 1d 3d 7d 10d 15d 20d 1d 3d 7d 10d 15d 20d
treatment 1d 3d 7d 10d 15d 20d

A 9.67 4.67 10.2517.2527.5010.50 4.63 51.72+ —6.03+ —78.45+ —184.48+ —8.62+ 49.17+ 62.07+ 61.12+ 57.02+ 49.80+ 34.83+ 31.25+
9.12 17.09 36.42 13.68 299 10.01 7.17ab 8.85ab 10.41b 2.65¢ 1.79d  19.40d

B 11.67 7.00 12.33 7.25 8.00 2.60 1.17 40.00+ -5.71+ 37.86t 31.43+ 77.71£ 90.00+ 52.86+ 61.24+ 85.03+ 87.90+ 86.63+ 86.25+
9.90 10.30 12.31 30.10 9.75 378 7.78ab 3.78 ab 3.58a 5.3la 5.85a  5.20ab

C 10.67 7.00 12.6712.33 9.33 3.67 1.67 3438+ —18.75+ —15.63+ 12.50+ 65.63+ 84.38+ 48.44+ 56.46+ 72.15+ 84.56+ 79.38+ 78.52+
5.41 8.27 8.27 16.54 13.62 3.13 4.25ab 3.03ab1.99 ab 2.92ab 8.17ab 4.30 abc

D 10.67 8.00 17.0019.7523.50 6.00 3.00 25.00+ —59.32+ —85.16+ —120.31+ 43.75+ 71.88+ 41.07+ 41.56+ 55.40+ 61.12+ 66.25+ 61.33+
9.38 42.27 20.74 14.06 541 938 7.37b 15.50b 6.16b 2.92 de 3.25bc 12.89 abed

E 8.00 3.67 7.3314.2517.00 6.254.33 54.17+ 833+ —78.13+ —112.50+ 21.88+ 45.87+ 63.99+ 66.39+ 57.09+ 62.50+ 53.13+ 25.52+

8.33 4.17 15.63 19.09 10.67 4.17 6.55a 1.53a 5.22b 3.37de 9.0lecd 5.73d

F 540 2.50 4.50 8.2510.00 3.67 2.33 53.70+ 16.67+ —52.78+ —85.19+ 32.10+ 56.85+ 63.62+ 69.44+ 63.20+ 67.32+ 59.26+ 40.59+
5.35 11.95 34.95 2829 1235 16.33 4.20ab 3.92a 8.92b 4.99cd 7.41 bed 22.46¢cd

G 6.75 3.38 6.6710.2514.33 433 2.67 50.00+£ 1.23+ 51.85+ —112.35+ 35.80+ 60.44+ 60.71+ 63.79+ 63.42+ 62.53+ 61.48+ 45.68+
1020  13.07 12.65 21.53 2153 494 10.27ab 4.79a 2.06b 3.80de 12.92bc 6.79bcd

H 8.00 5.00 9.6712.6710.67 2.67 1.00 37.50+ —20.83+ —58.33+ —33.33+ 67.48+ 87.50+ 50.89+ 55.69+ 61.86+ 76.47+ 80.49+ 82.81+

7.22 8.33 11.02 18.16 4.07 722 5.67ab 3.06ab 2.66b 3.21bc 2.44ab 9.92a

1 6.25 4.33 8.33 8.00 9.67 2.00 1.00 30.67+ —33.33+ —28.00+ —54.67+ 68.00+ 84.00+ 45.52+ 51.11+ 69.17+ 72.71+ 80.80+ 78.00+
5.33 10.67 32.00 10.67 924 924 4.19ab 391ab 7.71b 1.88cd 5.54ab 12.70 abc

CK 11.00 14.00 30.0045.6762.3418.33 9.67 —27.27+—172.73+—-315.15+—466.67+—66.67+ 12.12+

13.89 2099 3724  23.67 23.67 16.03

T R P BE N T  E AR MR . RS0 BE R OR NS R R R Ab B A 25 S 3 (P<0.05), ARl /NE R R OR AL R 2% RO B
(P>0.05) ., F#&M.

Notes: The data in the table represent the average of three repetitions+standard error. Different lowercase letters indicate significant differences between
treatments within the same column ( P<0.05) , and the same letters indicate no significant difference between groups ( P> 0.05) . The table is the same as below.

®3 AIAFREZFIIZ R RRBARR

Tab.3 The control effects by manual operation with different combinations of pesticide on B. melanopus

SRR Rk bR

MH R 2R %

Bij 36 2 AR /%

. Mean pest density Rate of population decline Control effects
TrZ;tIfent B ¥t i Wi‘?ﬁjﬁ
Before  After prevention and treatment 1d 3d 7d 10d 15d 20d 1d 3d 7d 10d 15d 20d
treatment 1d 3d 7d 10d 15d 20d

A 1033 4.00 9.5017.5024.7510.00 4.67 6129+ 8.06+ —69.34+ —139.52+ 3.23+ 54.84+ 69.59+ 66.29+ 59.21+ 57.73+ 41.94+ 37.90+
5.59 9.27 1874  21.05 559 11.63 4.39abc 3.40bcd 4.51d 3.7le 3.35¢ 15.99¢

B 11.00  6.3311.6711.50 8.67 2.33 1.33 4242+ —6.06+ —4.54+ 2121+ 78.79+ 87.88+ 54.76+ 61.11+ 74.82+ 86.10+ 87.27+ 83.33+
8.02 2121 18.37 8.02 12,12 3.03 6.30cd 7.78cd 4.42abc 1.41a 7.27a 4.17a

C 13.00 8.3315.3317.3313.00 4.00 1.67 3590+ —17.95+ —33.33+ 0.00+ 69.23+ 87.18+ 49.63+ 56.75+ 67.88+ 82.35+ 81.54+ 82.37+
13.57  9.25 6.78 7.69 444 256 10.66cd 3.39cd 1.63bcd 1.36ab 2.66a 3.53a

D 11.33  82517.3317.7517.5 6.50 233 2721+ —52.94+ —56.62+ —54.41+t 42.65+ 79.44+ 42.80+ 43.92+ 62.27+ 72.75+ 65.59+ 71.69+
422 3824  16.65 18.19 255 778  3.32d 14.02d 4.0lcd 3.21cd 1.53ab 10.70ab

E 9.33  1.50 4.67 9.5016.67 7.254.00 83.93+ 50.00+ —1.79+ -78.57+ 22.32+ 57.14+ 87.37+ 81.67+ 7548+ 68.49+ 53.39+ 41.07+
3.09 12.88 12.75 12.88  9.15 619  243a 4.72ab 3.07abc 2.27cd 5.49bc 8.51bc

F 620 1.75 425 7.0012.00 4.33 233 71.77+ 3145+ -—12.90+ -93.55+ 30.11% 62.37+ 77.82+ 74.87+ 72.80+ 65.84+ 58.06+ 48.25+
772 13.77 2281 9.31 10.75 1422 6.07ab 5.05abc 5.49bc 1.64de 6.45bc 19.56bc

G 745 200 3.00 4.7510.00 3.662.67 73.15+ 59.73+ 3624+ -—34.23+ 50.78+ 64.21+ 7891+ 8523+ 84.64+ 76.31x 70.47+ 50.78+
5.48 1342 13.84 2050 19.50 8.95 43lab 4.92a 3.33a 3.62bc 11.70ab 12.30ab

H 10.00 5.00 9.00 833 7.33 2.251.00 50.00+ 10.00+ 16.70+ 26.67+ 77.50+ 90.00+ 60.71+ 67.00+ 79.93+ 87.06+ 86.50+ 86.25+
1528 11.55 12.02  12.02 479 577 12.00bcd4.32bcd 2.89ab 2.12a 2.87a 7.94a

I 6.75 4.00 7.67 633 6.67 2.00 1.00 40.74+ —13.58+ 622+  1.23+ 70.37+ 85.19+ 53.44+ 5835+ 77.40+ 82.57+ 82.22+ 79.63+
1481  9.88 4.94 17.81 8.55 855 11.64cd 3.62cd 1.19ab 3.14ab 5.13a 11.76a

CK 11.00 14.0030.0045.67 62.34 18.33 9.67 —27.27+—172.73+-315.15+ —466.67+ —66.67+ 27.27+
13.89 2099 3724  23.67 23.67 16.63

% MR R 8 2% A B I HE S O R T B IR ROR X HE i
%o AR, B A K25 50 0T 2% A i i

i

o

BA—E B BI6 BOR, UE 58 % R RO K 25 5 B A
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A TR S YR AR BRI (1~3 d) 2 B A
FE BT 36 3R, B AR 63.62%~87.37%, N T Hh T W5 25
B 16 RS (77.82%~87.37%) 1 T To AN HLite 25 (63.62%~
69.44%), 0 —HFEME 25 7 d J5 B A3 T RE . %45
522 5 (2013) R B FEAE 22 57, W 2 5 257
MU FNAS A M ok F g ol > M e AR TR IR R A .
A5G4S i A FE A b S50 ol 2R R AL R B R
HAER . A5 ek BOEL B T TR Bl (f]
KA, 2011, TS ORI ek B, B D T
H5 24 50 0 4 M LR, TR AR TR AL . ik He ok ofE
B 94 e 0 EL A R e M R LB 1 BE T, Bk 61.86%~
87.06%. %24 ELA W, 2o 4 W s nT i EE T 41
LN (G, 2007), 4 % B Rp 22 BUR A bR B, LK
A B BA 2 500 AT R 4 AR T, DT v iR T LAt 24 5] 0 4
B fi AR A BB K 2 Bl A% SR B

o1 T J& A R A RO, SR R T AW
FCE B A ) o o R o fk 2% A0 8 22 4E A AL
R H L, A IO i SR = BORE RO 5 (5K g e
5, 2005) o A ST 45 SRS T X — a5, 7 i PR
FAEFH B 8 B R Y 62.07% A4 B3 TR 25
W20 d) Y 31.25% 2247 o ML Z R, S 0 B i 2o 4
TR R SR, 78 B AR 38 55 01 43 1 B 2% (G IE
&, 2004; BT, 2024), RS I B A AOCR o0 B
HE B30 7E 40 31 B 850 R 41.07%0~43.92%, e 30 0 48 T =
61.12%~72.75%. o i T +&5 4 7 52 150 70 76 25 )5 20 d,
T N HLEH T T2 0 B 24053 51138 3] 86.25% F1 83.33%,
7 0 5 3 e AR, X A2 B 2 2 A6 P T 49 kA
HHCE 55, 2015) 6 56 o EBTTAPII, fo i i 32 22 &
P filh % A R, HE T ) 55 AR KB ), B S SRR
W& W kAR A L FE FEBE AE B Br (GE I 5%, 2004)
RAEZ R, LR 5 T 48 5 45 (2006) 1Y 42 1B
— 5,

ARHFFE L EE T IC AMLAN N T %5 2 Fhii 24 5 X%t
T2 PR A M Y B A AROR . 2R R AR BT
N T 55 7 20 By 480 3508 T T A PLmE 25, e AU
AT S P R . AT 1d)5
B 7 16 R 5 AT 35 24 80.00%, 1 T W) 1 JE A\ MLIBE %% 1
B 36 R, b 22 5 0T BB 5N TS5 IR A RK T A L
FEAG 2T R A G, RS (2023) I IFST R,
N TS 55 AR W 0 e 04 5 251 AR T S A BILE 25 o
SR, 36 FH 2 £ e ]+t £ A1 22 T 791 i bk ke bk B 9 %
£ Wt FEE, e AL 25 5 N T8 55 1Y Bl 6 S50OR 22
SN, 3 B 04 3 B 0T A AL D e A B Bk
it 25 77 SNAE B B L R B A BLE (R4, 2023) .

4 kg

AT 37 L F [ b 28 bR AR 5 2 9 Rl
TR, RGBT 7 KOG R A i T Y
By £ SR M o 45 R R W AE HUE R A R R
A iR 5P A R N T M 55 B IR, L S B T g
S0 P T s 5 DA B AR I 2Ok, AL Sk ke ek
A7 e T+ AR T 52 TR R, T A 3 TR N T IS I A HIL
WS ) £ A 2, BE 6 S BN L I R R . AR
I 5 S 2 7l 4 ] R SR AR I T B R S
0 DR B Ik 2% 7 AR R SR A B S B R S
R R N2 — 2 BRI B AU BB IR B, DL e
R 277 Ml B 2 €0 felt B 2 R

2 % X M
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