WA (B ARIERDA8(6) : 1226 —1237,2025
Journal of Shanxi University(Nat. Sci. Ed. )

DOI: 10.13451/j.sxu.ns.2025085

=R WP 1 F A I 7 B i SR s i

WMWY EMR KR E AT ABT
(L84t Al R, IR PR ™= S I S A A FE AR A L LI PE 383 044000
2. VR A EARMZE T, IV K 030006)

H EMAFARARGRI TR SN I TR AF X RATES A SR ER S ERABAGFRE TR,
Hy i RAE A AR T R BEBE R SR B AR 2 SR ARG S R 3 ) 3R A SR R A 5 e A R B R 3T A
B, AR RN E N AR Z RN T T AP A R A 6 R R L, X GG oM T AP A kA TR 85T ik E AL 3R A
AP E T RAFE AHE WE FHERK CFHRE LT B IGYa, 5HR R B EE A e T
o HAR NI AR S AL L, SRANZAF KA TARRELEI N LA KR, RBEA L4
BRI h AR T, TARZ WM ERMS AR, LKL FTHH, 4 R HFEME T RAR Y
27.77%. %0 kAR R 09 F R BE B0 FE AR 2632 )5 12 h 36 h 48 h B3 3 T3 B 40, A et Ak S—25 75 04 75 M fE 4L 32
2hE¥)REFHTARA, 3 RRAILT 2 E 35 LR RARK ERLF I, %) kA FFARERT xR
Y 27.22%, 4 R P AR E R 12 h RS TR, X G E W T %, 48 h X 235 T2 B4, 5o Ik S—354%
B E24hAw 48 h B35 3 T AT R4, 45 R AU KRB o 2f Rk B2 3 24 A o 330 0 O AL A 453 09 4% K
EE, AT AR B4 R P S MK S-S B e 22 R BS B 04 MR R B BT LB R, iR A R BRI 2T AT R R
89 7% AR R 4o BB AR 26 R, A B4R T SR B F RS B A R A 09 A2 R R RAR LR B AR A
KA AU SRR 5 08 AUk Bl 2 SRR RBEME

FESES 54823 MHERARERE: A X EHE:0253-2395(2025)06-1226-12

The Effects of Three Insecticides on the Growth and Detoxification Metabolism
of Two Lepidoptera Pests
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Abstract: Chemical pesticides are the main controlling means of Lepidoptera pests. Research on pest resistance due to the excessive
use of chemical pesticides has attracted much attention. In order to evaluate and reveal the insecticidal efficiency and physiological
biochemical effects of three chemical insecticides (ebufenozide, cyantraniliprole and indoxacarb) on Spodoptera exigua (S. exigua)
and Spodoptera frugiperda (S. frugiperda), the sublethal concentrations of three insecticides were determined by indoor bioassay,
and the effects of sublethal concentrations insecticides on key biological parameters were determined, including the survival rate, pu-

pation rate, eclosion rate, average body length, average body weight, developmental duration of these two Lepidoptera pests. Addi-
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tionally, the activity of detoxification enzymes in the larvae were measured using enzyme activity detection kits. It was found that
three pesticides could inhibit the growth and development of larvae in varying degrees. Tebufenozide most effectively inhibited lar-
val growth in S. exigua, prolonged its developmental period and reduced larval survival by 27.77% compared to the control group.
Furthermore, the carboxylesterase activity in S. exigua larvae were significantly higher than that in control group at 12 h, 36 h and
48 h post-treatment, while glutathione S-transferase activity in S. exigua larvae were significantly higher than that in control group
after 12 h. In contrast, Indoxacarb significantly suppressed larval growth of S. frugiperda, extended its developmental period, and de-
creased the larval survival rate by 27.22% compared with the control group. Carboxylesterase activity in S. frugiperda larvae was
significantly higher than that in the control group at 12 h, then gradually decreased, and rose again significantly by 48 h , and gluta-
thione S-transferase activity in S. frugiperda were significantly higher than that in control group at 24 h and 48 h post-treatment. The
results indicated that tebufenozide and indoxacarb exhibit high insecticidal efficiency against S. exigua and S. frugiperda respective-
ly, while both can upregulate glutathione S-transferase and carboxylesterase activity in the larvae at different time points. However,
the insecticidal efficiency of cyantraniliprole against the two kinds of insects was not as good as that of tebufenozide and indoxacarb.

Results from this study can provide scientific basis and reference for the comprehensive control strategy of Lepidoptera pests and the

rational application of insecticides.
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Table 1 Toxicity analysis of three insecticides to the 3" instar larvae of S. exigua
St LCy (9520 EAFKR) LCs(95% EAHHR) PR — e E D)
/(mg/kg) /(mg/kg)
TR 6.45(2.68~9.80) 10.87(6.32~15.78) 2.3240.55 1.73(3)
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i U 4.98(1.35~8.30) 9.09(4.22~13.86) 2.01£0.54 1.63(3)
R2 AR AR R3S R E ) 5
Table 2 Toxicity analysis of three insecticides to the 3" instar larvae of S. fiugiperda
Sl LCy (9520 EARKR) LC5(95% EAHHR) PRS- e D
/(mg/kg) /(mg/kg)
TR 6.37(0.01~10.78) 14.04(5.70~51.23) 1.5340.69 0.04(3)
gt 6.29(2.71~9.42) 10.31(6.09~14.80) 2.44+0.58 1.23(3)
U 2.79(0.02~6.67) 7.06(0.62~13.21) 1.304-0.48 1.04(3)
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Table 4 Effects of sublethal concentrations of three insecticides on developmental duration of S. frugiperda
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Fig. 1 Effects of sublethal concentrations of three insecticides on average body weight and average body length of S. exigua larva
and S. frugiperda larva
(a) The average body weight of S. exigua larvae; (b) the average body weight of S. frugiperda larvae; (c) the average body length of
S. exigua larvae; (d) the average body length of S. frugiperda larvae
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Fig. 2 Effects of sublethal concentrations of three insecticides on pupation rate and emergence rate of S. exigua and S. frugiperda

(a) The pupation rate of S. exigua larvae; (b) the pupation rate of the S. frugiperda larvae; (c) the emergence rate of S. exigua pupa;

(d) emergence rate of S. frugiperda pupa
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