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Abstract [Objectives] To clarify the ovicidal effect of primary insecticides on the rice leaf folder, Cnaphalocrocis
medinalis, in paddy fields and thereby provide a scientific basis for the safe and efficient control of this pest. [Methods] The
toxicity of eight primary insecticides (chlorantraniliprole, abamectin, chlorpyrifos, indoxacarb, imidacloprid, pymetrozine,
thiamethoxam and thiazide) commonly used in rice fields was determined in a laboratory. The toxicity of these insecticides on
C. medinalis eggs of different ages, and their effects on the survival of newly hatched larvae, were measured, and the effect of
insecticides on the subsequent development of eggs was observed. [Results] Chlorantraniliprole had a corrected egg
hatching inhibition rate of 10.42%-100.00%, and had stronger ovicidal activity than abamectin, chlorpyrifos or indoxacarb.

Chlorantraniliprole was most toxic to 1 and 3-day-old (LCsy 2.123 and 1.904 mg/L, respectively). Treatment soon after eggs

*YE BN H Supported projects: WiTTA4 A AFLFHE4 (LQ22C140006, LY20C140004 ); EZRKFES I ARIEZE (CARS-01)
** 3 G2 —VE# Co-first authors, E-mail: guojiawen91@126.com; 164607454@163.com

#4570 L fE# Corresponding author, E-mail: luzxmh@163.com

Wik H ] Received: 2022-06-10; #2322 H W Accepted: 2022-08-01



+ 1110 -

R HEE 2R Chinese Journal of Applied Entomology 59 4%

are laid can cause them to fail to develop normally and the age at which eggs were treated significantly affected the mortality

of newly hatched larvae, indicating that it is better to treat eggs as soon as possible. The corrected hatching inhibition rate for

imidacloprid ranged from 20.00% and 91.67%. Imidacloprid had stronger ovicidal effect than pymetrozine and thiamethoxam.

Thiazide had the least ovicidal effect. Treating 3 to 4-day-old eggs with imidacloprid resulted in larvae developing normally

but inhibited hatching. Treating eggs at this time achieved both the best ovicidal effect and the highest mortality among newly

hatched larvae, indicating that imidacloprid should be applied 2 days after eggs have been laid. [Conclusion] Of the eight

insecticides, chlorantraniliprole had the strongest ovicidal activity to the rice leaf folder, and its ovicidal effect was higher

when applied to newly laid eggs. Imidacloprid and thiamethoxam had a lower ovicidal effect, but, of these imidacloprid had

the stronger effect and can achieve good results when applied to eggs 3 to 4 days after laying.

Key words Craphalocrocis medinalis; egg development; insecticides; toxicity; egg dipping method
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Tablel Effectsof primary insecticidesin paddy field on the hatching of different
day-old Cnaphalocrocis medinalis eggs
o Ve (me/L) B RS IE AL % (%)
A Ei’.'u Concentration Corrected egg hatching inhibition rate (%)
Insecticides (mg/L) 1 Hi#% 1-day-old 2 H#® 2-day-old 3 Hi#% 3-day-old 4 H % 4-day-old
S U F 0.195 1250 £3.61 bA  20.00 £ 8.42 bA 19.15 +5.63 aA 10.42 £5.51 bA
Chlorantraniliprole 0.781 43.75+13.01 abA 3474+ 11.72abA  53.19+11.85aA  35.42 + 12.67 abA
3.125 4792 £11.6abA  4526+7.59abB  57.45+11.26 aAB  47.92 +4.17 abB
12.500 85.42+£2.08abA  53.68£9.18abB  61.70 £ 7.37aAB  54.17 +5.51 abB
50.000 85.42+£551abA 5579 £10.94abA 7234+ 11.84aA  56.25+6.25 abB
200.000 100.00 £0.00 aA 7053 +11.14aA  74.47+11.06aA  64.58 +7.51 aB
800.000 100.00 £0.00 aA 7474 £3.65aAB  76.6 £9.28 aAB 72.92 +5.51 aB
B4 [ 2% 0.781 18.75 £9.55 aA 1042+551aA  23.40+6.38 aA 14.58 £5.51 aA
Abamectin 3.125 22.92+551aA  1042+551aA  19.15+7.67 aA 10.42 +4.17 aA
12.500 2083+7.51aA  27.08+7.51aA  31.92+2.13aA 22.92 +7.51 aA
50.000 3125+722aA 22.92+2.08aA  36.17+20.52aA  12.50 £6.25 aA
200.000 2292+833aA  22.92+551aA  23.40+7.37aA 29.17 + 14.58 aA
800.000 14.58 +5.51 aA 16.67+11.02aA 2128 +11.26aA  22.92 +9.08 aA
e 0.781 8.33+£2.08 aA 20.00 +2.11 aA 17.02 £3.68 aA 10.42 +4.17 bA
Chlorpyrifos 3.125 4.17 £2.08 aA 737+2.11aA 3830+ 18.55aA  20.83 £9.08 bA
12.500 833+5.51aA  34.74+2.10 aA 10.64 +3.68 aB 14.58 +£5.51 bB
50.000 2.08 +£2.08 aB 36.84 £ 14.59aA  21.28£9.27 aA 8.33 +£2.08 bA
200.000 6.25+3.61aA  26.32+9.18aA 14.89 +5.63 aA 18.75 £ 9.55 bA
800.000 1875+ 6.25aA  38.95+9.18aA  42.56+£26.57aA 5625 +0.00 aA
BT U 0.781 2.08 £2.08 bA 2.08 £2.08 bA 4.26 £ 0.00 bA 2.08 £2.08 bA
Indoxacarb 3.125 6.25 £3.61 bA 6.25 £3.61 bA 6.39 £2.13 bA 8.33 £2.08 bA
12.500 1042 +£4.17abA  10.42 £5.51 bA 12.77 + 8.51 bA 12.50 +3.61 abA
50.000 12.50 £ 6.25 abA  12.50 £9.55 bA 19.15+£9.27abA  16.67 = 10.42 abA
200.000 22.92+£7.51abA  22.92+5.51abA  23.40+7.37abA  25.00 +7.22 abA
800.000 37.50+£13.01 aA  43.75+9.55aA  51.07+1126aA  37.50 £3.61 aA
IS 0.781 20.83+2.08cA  20.00£7.59cA  38.30+5.63bA 20.83 £5.51 bA
Imidacloprid 3.125 27.08£2.08 bcA  28.42+557bcA  42.55+3.69 bA 31.25+10.83 bA
12.500 29.17+4.17bcA  34.74 £12.81 bcA  51.06 £ 5.63 bA 37.50 £ 6.25 bA
50.000 4375+625bcA  41.05+£7.59bcA  59.58 £7.67 bA 50.00 + 13.01 bA
200.000 50.00+3.61 bA  57.90 £4.21 abA  63.83 +£5.63 bA 54.17 £ 11.02 abA
800.000 85.42+551aA  91.58+2.10aAB  91.49+2.13aA 91.67 +2.08 aA
o i 0.781 50.00 + 7.22 aA 5.88 +5.88 bB 8.51 £4.25aB 10.42 +4.17 bB
Pymetrozine 3.125 52.08 + 11.60 aA 5.88 £3.39 bB 8.51 +4.25aB 16.67 +5.51 abB
12.500 52.08 + 11.02 aA 7.84 £1.96 bB 8.51 +4.25aB 16.67 +5.51 abB
50.000 5208 £11.02aA  15.69 £5.19 bB 8.51 +4.25aB 22.92+5.51 abAB
200.000 5208+ 12.67aA 1568 +7.07abB  12.77 +4.25aB 22.92 +9.08 abAB

35.42 £2.08 aAB
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#E3 1 (Table 1 continued)

WE (mg/L)

O AL IE A A (% )

A Eﬁ l Concentration Corrected egg hatching inhibition rate (%)

Insecticides (mg/L) 1 Hi® 1-day-old 2 H#® 2-day-old 3 Hif® 3-day-old 4 H % 4-day-old

I L 0.781 41.67+9.08aA  21.57+1.96aAB  14.89 +5.63 aB 12.50 + 3.61 bB
Thiamethoxam 3.125 5208 +5.51aA  23.53+339aAB  17.02+7.37 aB 16.67 +10.42 bB
12.500 5625+7.22aA  39.21+2047aA  19.15+5.63aA  20.83 +2.08 abA

50.000 6458 +7.51aA  66.67+7.07aA  23.40+7.37aB 41.67 +5.51 abAB

200.000 66.67+7.51 aA  68.63+7.84aA  4042+2.13abB  66.67 +4.17 aAB

800.000 7292+551aA  70.59+588aA  6596+5.63aA  66.67+5.51 aA

IBE W ] 0.781 3533+£17.75aA  15.67+845abA  4.00£0.00bA  10.67 +5.61 bA
Buprofezin 3.125 43.67+12.33aA  10.00+7.21abB  6.33+233abB  13.00 +0.00 bAB

12.500 1033 +4.33aA  15.67+12.78abA  14.67+5.61 abA  12.67 +3.76 bA

50.000 2733+ 1146aA  2.00+2.00bA  14.67+5.61abA 1433 +8.33bA
200.000 18.67+12.67aA  8.00+529abA  2333+722abA  31.67+9.49 abA

800.000 3333+£2.33aA  39.00£200aA  3433+11.79aA  46.00 £5.29 aA

PR PR ELR o R FBE R AT AN Rl NG SR 2R R FRS T AN R B2 2% HURIAR B 6] 28 Tukey” HSD 56
T 0.05 KV R FSNEWRE bR AR E TR m AR TR B 28 dOi b B B e R (P <

0.05, Tukey’s HSD ), % 3 [dl,

Data are mean +SE, and followed by different lowercase letters indicate significant differences at the 0.05 level by Tukey’s
HSD test between treatments with different concentrations of insecticides at the same age, and followed by different
uppercase letters indicate significant differences under the same concentration of different ages treated with pesticides (P <

0.05, Tukey’s HSD). The same as table 3.

s 23t R30I G RS P G ) B 5 £ 1) 39 1 4
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HH AR AL AABEN 1 HIRA 2 H
WE 1 RN B (5% 1 e LCso 23 %14 3.036 mg/L
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Table2 Toxicity of primary insecticidesin paddy field against different day-old eggs of Cnaphalocrocis medinalis

Adl WA () ULk Kl AR MR 1
Insecticides Egg age (d) (95%Hf i) Fa Toxicity regression equation Relative toxicity
LCs, (95% FI) (mg/L)
S HL 2 g P 1 2.123 (0.527-5.175) 9.31 y=0.20+1.04x 1.43
Chlorantraniliprole 2 9.113 (1.432-37.355) 0.82 y=021+0.31x 4.00
3 1.904 (0.085-9.832) 5.02 3=0.21+0.34x 163.43
4 14.195 (3.773-44.614) 4.73 3=0.20+0.39x 7.31
BTAER R 1 — 2.51 — —
Abamectin 2 L 330 L L
3 — 3.22 — —
4 — 2.68 — —
BEFEM 1 — 2.22 — —
Chlorpyrifos 2 L 633 L L
3 — 12.13 — —
4 — 11.92 — —
Eff U, 1 — 0.325 — —
Indoxacarb 2 L 0.670 L o
3 — 1.708 — —
4 — 0.203 — —
it e ok 1 61.717 (10.489-491.249)  7.40 y=0.20+0.57x 0.05
Imidacloprid 2 42.023 (5.328-234.665)  8.81 $=0.21+0.65x 0.15
3 8.304 (0.289-36.702) 5.96 3=0.22+0.45x 37.47
4 33.737 (3.734-202.238) 8.94 3=0.20+0.60x 3.08
it 8 T 1 — 0.12 — —
Pymetrozine D) . 0.91 . .
3 — 0.27 — —
4 — 0.57 — —
WE 1 3.036 (0.061-13.191) 0.28 3=0.20+0.26x 1.00
Thiamethoxam 2 36.445 (7.703-163.898) 5.70 3=0.20+0.53x 1.00
3 311.164 (85.971-11 014.333)  4.25 $=0.20+0.51x 1.00
4 103.783 (52.077-231.853)  3.07 y=0.20+0.63x 1.00
W IR T 1 — 10.27 — —
Buprofezin 2 L 13.28 L L
3 — 0.33 — —
4 — 2.01 — —

xr AR DS EUE ;s y: SETREEHABEAR(E . —3s JOIE MRS O AR TE SR AL ] 2R 55 2% BRI e BETH B3RS
i IVR-VEIER

x: Common logarithm of dose; y: Mortality rate is converted into the probability value. — indicates that the corresponding
value could not be obtained from the calculation of the corrected hatching inhibition rate of the eggs with the insecticide
concentration.
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23 BHESFRAFILEBINEHIETNEA
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SRR R | BT TR 2R | FEAEE | B U
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FEMROP AL B H R , R4l R IE T R A X
B (P <0.05 ), AARIRMEBELISEER | 1 e il
WAE IR ] A 3L D) 5 1) 49 90 4y A T AR T 8 D] Ak B
H AR i 22 57, (ECR [R) e B2 FAS [R] b 21 H
W% HAT 5 4y B TR BT R4 K 2 HGHE T 50% ,
o R B AL R IR, B A 100% (3% 3),
T L EORBR | mpk A ) | R I R Ak T O X

HAREah A —RE B #EARE

*3 WHAISRHFLELRE R RFEHEHEIPIEAIR 4 HERIET TR0
Table3 Effectsof primary insecticidesin paddy field treated eggs at different ages on corrected
mortality rate of newly hatched larvae of Chaphalocrocis medinalis

WwE (mg/L)

VI B AL TEAET-3R (% ) Corrected mortality rate of newly hatched larvae (%
y y (%)

2 H % 2-day-old

3 H % 3-day-old

4 H#% 4-day-old

%&\Efﬂj Concentration
Insecticides (mg/L) 1 H#% 1-day-old
SR R 0.195 77.68 + 6.55 abA
Chlorantraniliprole 0.781 62.21 +4.39 bB
3.125 74.03 +4.52 abB
12.500 100.00 + 0.00 aA
50.000 100.00 + 0.00 aA
200.000 —
800.000 —
] 2 T 22 0.781 62.55+ 7.88 bA
Abamectin 3.125 84.38 + 4.87 abA
12.500 96.13 + 3.87 abA
50.000 91.27 +4.57 abA
200.000 100.00 £ 0.00 aA
800.000 100.00 £ 0.00 aA
AT 0.781 42.53 + 11.05 abAB
Chlorpyrifos 3.125 26.51 + 19.34 abA
12.500 18.62 + 8.72 bA
50.000 55.71 + 17.95 abA
200.000 5430 + 13.42 abA
800.000 85.83 +2.97 aA
Eil 0.781 34.63 +10.99 bA
Indoxacarb 3.125 34.60 + 7.25 bA
12.500 55.25+ 6.86 bA
50.000 31.94 + 15.38 abA
200.000 57.46 + 6.94 abA
800.000 91.53 +4.53 aA

78.64 £4.93 aA
62.74 £7.21 aAB
76.97 £8.28 aB
81.63 £18.37 aA
95.41 £4.59 aA
100.00 £0.00 aA
73.98 £15.98 aA
78.43 £6.95 aA
93.85+£3.10 aA
85.99 £8.55 aA
88.52 £6.63 aA
93.44 £6.56 aA
100.00 £ 0.00 aA
24.05 £4.67 bB
22.15 £9.77 bA
55.33 £12.45 abA
61.51 £20.29 abA
55.72 + 8.09 abA
88.85 £5.83 aA
21.17 £7.27 bA
37.82£19.35bA
50.55 £19.43 abA
40.93 £ 15.49 abA
24.31 £8.59 abA
91.23 £4.40 aA

74.10 £ 1.46 aA
91.85 £8.15 aA
88.05 £6.51 aAB
79.46 £13.07 aA
94.40 £5.60 aA
93.60 + 6.40 aA

100.00 £ 0.00 aA

48.98 £15.12 aA
89.21 £0.96 aA
95.93 £4.07 aA
81.74 £7.73 aA
87.30 £7.80 aA

100.00 +0.00 aA

56.05 +£11.66 aAB
53.19 £26.12 aA
21.34 £ 18.66 aA
31.28 £11.95 aA
50.76 £21.57 aA
86.96 £2.62 aA
64.15 £ 18.66 aA
45.58 £18.20 aA
4595 +13.51 aA
51.39 £4.18 aA
26.06 £13.99 aA
82.89 £8.58 aA

78.95 £6.78 aA
71.83 £5.58 aAB
95.02 £4.98 aA
100.00 £ 0.00 aA
100.00 £ 0.00 aA
100.00 £ 0.00 aA
100.00 +0.00 aA
71.08 £14.48 aA
83.68 £7.36 aA
96.80 +£3.20 aA
100.00 £ 0.00 aA
100.00 £ 0.00 aA
100.00 +0.00 aA
65.75 £5.42 aA
51.85 +£7.30 aA
66.49 +£5.68 aA
39.18 £14.43 aA
43.02 £ 21.80 aA
93.60 £ 6.40 aA
42.49 + 8.60 aA
59.67 £14.40 aA
53.02 £19.49 aA
35.76 £15.16 aA
50.49 £24.51 aA
84.05 £2.49 aA
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WL AL TEFETZ % (% ) Corrected mortality rate of newly hatched larvae (%)

2 H % 2-day-old

3 H % 3-day-old

4 H% 4-day-old
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S REE (mg/L)
Insecticides Concentration | H IS 1-day-old
(mg/L) Y
N, S Bk 0.781 63.40 +3.22 aA
Imidacloprid 3.125 54.99 +25.59 aA
12.500 65.19 = 20.10 aA
50.000 60.97 +24.04 aA
200.000 88.21 4 6.03 aA
800.000 100.00 £ 0.00 aA
D, A5F 0.781 68.67 + 15.95 bA
Pymetrozine 3.125 85.56 % 8.06 bA
12.500 77.45 + 11.79 abA
50.000 58.77 + 17.51 abA
200.000 75.74 + 12.17 abA
800.000 16.84 + 15.83 aB
I o 1 0.781 37.56 = 10.14 aB
Thiamethoxam 3.125 61.98 +5.43 aA
12.500 38.11+7.73 aA
50.000 79.11 £ 10.63 aA
200.000 76.79 = 13.40 aA
800.000 84.53 + 15.47 aA
I I ] 0.781 62.70 + 18.77 aA
Buprofezin 3.125 72.97 + 17.46 aA
12.500 75.96 + 15.70 aA
50.000 59.26 + 17.49 aA
200.000 52.55+9.84 aA
800.000 77.64 +9.70 aA

43.85 +10.38 bA
47.69 £ 6.16 bA
63.26 +3.65 abA
52.23 £7.45 bA

73.21 +£13.80 abA
100.00 £ 0.00 aA

91.91 £4.58 aA
87.88 £3.46 aA
90.88 £0.20 aA
90.39 £5.20 aA
86.91 £2.48 aA
91.58 £4.32 aA
85.36 £3.66 aA
88.41 £6.87 aA
75.12 £12.47 aA
84.53 £8.33 aA
88.10 £ 11.90 aA

100.00 +£0.00 aA

89.43 £6.99 aA
82.48 £13.74 aA

69.48 £11.31 aAB

81.58 £9.32 aAB
81.35 £6.67 aA
76.64 £5.19 aA

47.85 £7.93 abA

36.51 £ 16.28 bA

41.98 £19.05 aA
95.93 £4.07 aA

48.96 £ 12.26 abA  46.47 £4.49 aA

88.80 = 11.20 abA

81.33 £9.88 abA

100.00 +0.00 aA

90.12 £5.99 aA
88.05 £7.91 aA
71.73 £5.35 aA
90.58 +£0.46 aA
86.67 £3.70 aA
93.60 +3.20 aA

57.37+10.13 aAB

44.82 +19.82 aA
59.86 £12.48 aA
92.53 £3.95 aA
91.04 £8.96 aA

100.00 +0.00 aA

28.30 £18.66 aA
4473 £6.51 aA
20.02 +14.37 aB
19.68 £7.47 aB
35.55 +£27.45 aA
74.21 £5.60 aA

86.87 £7.11 aA
100.00 +0.00 aA
62.77 £23.49 aA
86.10 £4.27 aA
90.29 +£5.23 aA
88.12 £7.06 aA
88.05 £6.51 aA
91.04 +4.48 aA
74.08 +£4.05 aA
82.07 £8.96 aA
67.82 £16.21 aA
100.00 £ 0.00 aA
100.00 £ 0.00 aA
100.00 +0.00 aA
79.59 £ 12.14 aA
83.99 £16.01 aA
100.00 £ 0.00 aA
82.07 £17.93 aA
91.04 £8.96 aA
100.00 £ 0.00 aA

24 BHESFRFINBHSHIERZ TR

A 28 2% HUR A B A X B 2 ARG 9N 1 B B 4]
PRI R AL, BN A R B R (&
1: A)o TEBRZ RS 1-2 K, Ok sh.O B s,
P2y ml WM B AR B AR IE (K 1: B ), B
JG 2-3 d ZJ5, B 2f37 B AR i A B
AR PR E G G R (1. C ). FEBR™
J& 3-4 d, kB, B AR WO AR 4T, B
EIRIRERAAIL (E 1: D), )5 4-5 d, BkL
s n] IR Sk, Sk A PR 6 PR AR R €2
e, Sk NTEE M (B 1. E), RGBT,
275 4-5 d JFEAZRE IR, IR Sk R
P AT L, FRS T R AR (O R it , IR D &k

B, R MERRNEIAR s, 4imTE
SRR IT I/ NEIZ S (1. F), KB REVG 8 i
W ONFEE BT, BN BN SE

GG 1 H 50 2R H 32 528 Rl ik
PG R B, ANER B A BRAE T O SRR A
FHF CEL 2 ). SR B2 )55 1-2 Ko
X RRAUE S FRETC I 25 55, (245556 3 KON
B BINER , 25550 4 KU 50 U He 5 IR AE
T (F2: A); BTAERZR AT R 255 2 K
PR R E HIETIESET: (B 2: E, M); B4t
WL 2y 550 3 RO K R aZEREET(1- 2.
1); MR OB . ARG A0 i R 6E B R 2 B BT T T S R AE
AL, #RSENZYEE 2 KB R 2 s 7K 4 46
i, BRFYESET: (K 3. A, E, 1), TMBERRETZ
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3HSAEE  2H AL 1 H &4t 3
2-day-old
treatment

3-day-old
treatment

4 H a3

1 TRYEIIEINEL BT 2R RSHHE
Fig.1 Morphological characteristics of egg development of Cnaphalocrocis medinalis
A-F. 5 RN HIEER 1-6 KAYEN .
A-F. The C. medinalis eggs from the first day to the sixth day after laying, respectively.

A B AT 24 B 2R RESLE B UL
Chlorantraniliprole Abamectin Chlorpyrifos Indoxacarb

1-day-old
treatment

4-day-old
treatment

B2 SHEPABR. MERK. SEMFEHELERE TN RESRFE

Fig. 2 Morphological characteristics of dead eggstreated by chlorantraniliprole, abamectin,
chlorpyrifos and indoxacarb

A-D. 70520 1-4 B GR A P BEE A FURFET00 s B-H. 205000 1-4 H i B4k AL RS 501201 5
I-L. 435008 1-4 HREESEMAE BIS JET-00; M-P. 4350 1-4 H e Ui At #S 5ET-01
A-D. Dead eggs after 1 to 4-day-old chlorantraniliprole treatment, respectively; E-H. Dead eggs after 1 to 4-day-old

avermectin treatment, respectively; I-L. Dead eggs after 1 to 4-day-old chlorpyrifos treatment, respectively;
M-P. Dead eggs after 1 to 4-day-old indoxacarb treatment, respectively.



- 1118 - R B 244k Chinese Journal of Applied Entomology 59 &

ik HL Bk Imidacloprid

3 H g Ab3 2 H b 1 H & 4b 38
3-day-old 2-day-old 1-day-old
treatment treatment treatment

4 H b3
4-day-old
treatment

N AF R Pymetrozine

BE i1 % Thiamethoxam BEEER Buprofezin

3 MErEmk, NHELUFER., EE F g 0 SRR A XE FE R T DR RO TS AN AE
Fig. 3 Morphological characteristics of dead eggs treated by imidacloprid, pymetrozine, thiamethoxam and thiazide

A-D. 73502 1-4 Higae HOkab BSSET-00 s E-H. 3500 1-4 H & b aof i b 215 SE T 01 5
I-L. 535000 1-4 HIEWE R FESFET-00 s M-P. 235 1-4 H I 6E R A AL 315 S8 T 60
A-D. Dead eggs after 1 to 4-day-old imidacloprid treatment, respectively; E-H. Dead eggs after 1 to 4-day-old
pymetrozine treatment, respectively; I-L. Dead eggs after 1 to 4-day-old thiamethoxam treatment, respectively;
M-P. Dead eggs after 1 to 4-day-old thiazide treatment, respectively.

25555 2 KON BN ZE A5 AL BT (A
3. M), 8 Rl 2 HIRENE, EhEH
Tk Jiie FNE U AL BR 245555 3 R OPEE & Wil B
WHRIGAET: (& 2: B, N); B[4k EH 285
55 3 ROPE [ GRS EOT, BRROKTIESET ([
2: F); TRACMRLIZGEEE 2 RUPHE 2 = 2R IU L
AREE AT (& 2. 1); kdimkgl 25 )55
2 HERB I IR BRI B UM, HEA)EH
4 RONEAARFET: (K 3. B); AR A b s
M2 55 3 R BM G S Ik L B AT (K 3.
F); BERERRLZE 545 2 KNS EW IR, 255
553 H PP BEEELS B R 00 s 2 EERRCE 3.
N ). 3 HIRUZ AR AL ES , SR 2K B BER A
BT 24 B 25 A1 24 S 5 2 RO Hp Skl | MR A 4y
NGOG BRZH BH S, U BT 2 T 2R 4150 P LB 2
RN 617 (5 /S N R S R R S i[5 E A =
EBEIENE HEATRE (K 2: C, G); #
HEERES H B L O RE 2 7 S 40 AR, HLR D

Hmise (B 2: K, O). MEHuspk, e g fig
WRERZH Y N K B AL, Yk E 2y mlAl,
HARWBEIE (K 3. C, K, 0); Ml
2YJE 5 3 RIIAKR B 18 FXTHRAL, R LnT UL HR
AT AR, (HILE AR ERT: (A 3:
G)o 8 AR HFIXT 4 HEEEN & F WA A Bm,
LT 2y B JEAS % B 8, (L H PR 7 A il
STHMEA T FET, 1A A HUR AL BT R 4
HBET-ZAEme i Bn et (B 2. D, H, L, P;
Kl 3: D, H, L, P), #Rifii, MkHmk, mpisfi
19 rht B TN E R IR A 3 1-2 H O IRAET 40, 1 3-4
H i 5P AL P 5 280205 P8 T,

3 itig

ARWFFERFHRE M FEFH 8 A ) 7351
A PIRF G IR 1-4 HWR OIS KB, MR
W2y B B IR 28R 1 % HURUAS — %E HA R IR G
P, AR SRR | MECUSTIR | R I R R S R
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AV FR S BRI A I B R OIE ], HOH
FEARROR 5T H W3 UIAHOC . SR, AN AR
B AL BT P & B Ve IAFAE 22 57

ABEFEIT 8 A B HA MCRERT, H

rhontk bk, ISR | 0 kA AR IR R A E A PN T
W ((L—24/% kR, 2003; Hannig et al.,
2010 ), {H S X F A AG HE B 19 5 R RIOR:
BAW W2 @ AR R o f
IR O B FE RO AL, R PTAETR R
BEACIEL BRI, MLOSAT | A R R R T T A
PG IEIIHEA —E REATEN, HEERSCR
AN o ORI BERE F2AE TR e
TR, S35 R PN A T R A B BRI
T RE R RRA T ) R | ceL PRy S T e o
WA — M Brown et al., 2010; Dogan et al.
2021 )o A5 A U e b BN A A MR B
BAUSEE, HENH AT GRS )2 T 32 AR5 e 4 25
TR T DN A g R R . BRI IR
Wbk, WE R RN SRS VR F T R R S RN AT A

(fh—ZERRATRR, 2003 ), {HHXF B 8 R AE
ANA], 3K AT BB FH T AR BRI TR Y SRR
BAZARIO AL AR TR, SR, XS GRS AN A
HOIAEERMERIARR . fER LTI Spodoptera
Srugiperda " IR, AR UL B
SRAVEEARAEH], (H RGN AN [ 114 2 B 24 TR
FROU] R 1 BRI 1) 7% B 3 P e (PR 9548, 2020 ),
X/ INE O L Carposina niponensis INHFFEEIA
RIS R F R R IR, (ELBAT 24 T 3R FTEf i
JEOR R /INVE U IR RE AR, BEAEMRR B R 18R
f CTRREE, 2012 ), TE/NHBZE TR Agrotis ypsilon
rh 2 el RO B A A ) AR TR (T
%, 2013), HESWPBHIEAFRE, 75K
AR IR, FEAEMEXT O RL, (N A G B S
PRI (RS, 2019 ), X AlRES AR &
XA ) 2 B UM AN [R5

AHIE ST 2 IRAL B H W8N 7] 23 52 A [A] 4%

FIBY A INEPE o SR IR Ak BRSP4 I 1
HES R, bl R0 &, (HEERNE,
2 HIRBAIBOEH U EELL 1 HIRH 3 HIgw .
e N PO R ON IV A= N ERE S S S X E

85 B 5E Y 2H ST RE B TR R P BER B %, 1
H 1% s R 16 7T BB AR ) A 4 0 o sl O 4 45 44 i
BFEA . 2 H W F T B O 40 4 52 ] RE 2 T IE
B, 5% HIR St bk A s . MiJs 3 H ik
AMARG R B, TR AR BRI T
0 )2 T 524, T REXT S fil i 2388 o2 (R RETBORN AR )
155 1) 185 FR A% 32 3 LR SE MV, T X 45 R R
FH IR R BRI 5 2 W 1 o 4 H I A B A B A B AL
TR 2 %) BUE B R e AET ™, 2 EAE
FHT 4y o B SRR It Jrie o AN [ H i i VR 22
SR TG HE— 2L AIFTE 43 BT L B A S R R H P e ol A
PN EEGH A FEARALE] . MRS 1-2 H Y
BAEHC E 225, 18X 3-4 HIREPE: JIRH# ,
X AT e S A FHAILSI A5G, itk bk = 22
T B UG ol IS ¥ A A Y O IR ARAAZ A4, TR
Huzgth 2 Rl E T8k R (Belzunces
etal., 2012 ), TEAGH Mythimna separata H & PR
P28 22558 A2 T AN S A 7 R A) 09T A 7 i
e (EHERSE, 1997), #F— XK dual 4k
P I FEIAAS M B & B R B, it ek Ak 3
1) 3-4 HIEEH EARA AT LUK E 24l ksl , (HH
TR BR 5¢ EAEAE P AT, A BRI, it
Hiobk 3 HERALIE LCso I/, I IR & R ST IE
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ARG, (HibFe it — 258 . A58 BRI
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1 T IE R ) 15 | R A A A P B B9 e e s T 3
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HFNEEEA R (B, 1982), XENAEM
MR EEAEE S
AT I8 I AT 3 T AL BB 5
XIS ROAE T AE LB T TS, AR R
W, 8 27 s A LB S 25 5 i et A - R A B
LA o AR TR | FI4ERR 3 | Ik
MR Pl W P IR R WIE R il A B A A et M0 0 o)
WIES) AR A B B, BEARMERIIE . 46K
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