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Establishment of the near isogenic line strain resistant to lambda-cyhalothrin

in Spodoptera exigua (Hiibner) (Lepidoptera: Noctuidae)
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Abstract: The lambda-cyhalothrin resistant males and susceptible females in Spodoptera exigua were crossed in the
lahoratory . The 4th-instar larvae derived fiom the F, inbred progeny were treated with the dose of 50 pg/mL of lembde-
cyhalothrin. and survivors were taken into the second selection at the dose of 250 pg/mL in the following day. The
survival adults ¢ &) after the second selection were backcrossed with the susceptible adults (¥ ), and their inbred
progeny was selected with a similar method until the near isogenic line (NIL) strain resistant to lambda-cyhalothrin were
established after the process was repeated 6 times. During the establishment process of the NIL strain. the resistance level
and biological parameters in every generation were assayed. The results indicated that resistance level to lambda-
cyhalothrin of NIL-RR Cresistant strain) had no significant decrease compared to the parent resistant strain. Esterase
analysis to the 4th-instar larvae of the susceptible. resistant and NIL-RR strains showed that the pattern of esterase band
of NIL-RR was similar to that of parent susceptible strain, but significantly different with the parent resistant.
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Table 1 Tmpact of inbred progeny selection method on resistance evolution and
some biological characteristics in Spodoptera exigua

T MBIEERER) B %) FAHIRE (k) Ly
Methods Larval survival rate Pupation rate Pupal weight (mg/head ) (pag/ml)
@ 2.8 42.5 90.3 106.041(152.725 ~ 259.767)
@ 3.7 79.3 102.4 101.689061.922 ~ 162.671)
38.1 77.8 103.6 287.611(234 525 ~ 359.274)
@ 15.9 70.5 101.7 220.581(173 474 ~ 281 .839)

7 Notes: FED- @SR ERTEL 1.7 WD The inbred offspring larvae were treated with 250 pg/mL of lambda-cyhalothrin; (Z}The inbred offspring
larvae were treated first with 50 pg/mL of lambda-cyhalothrin, the survivals were reared and their inbred offspring larvae were treated with 250 pg/mL of lambda-
cyhalothrin: (DThe inbred offspring larvae were treated first with 50 pg/ml of lambda-cyhalothrin, one day later the survival larvae were treated with 250 pg/mlL
of lambda-cyhalothrin again.
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Table 2 The establishment process of the near isogenic line strain of Spodoptera exigua
resistant to lambda-cyhalothrin and its biological characteristics

ThEE #E WIBZE (%) P E (k) FE
Strain Slope Lo pegfl.) Pupation rate  Pupal weight (mg/head) Emergence rae (%)

RR T Resistant strain 2.602+0.264 280.926 (240,431 ~339.720) 66.2+4.1 ¢ 98.422.00¢ 79.5+3.3 ¢
S5 T 8¥ Susceptible strain 2.185+0.453  0.510 (0.315~0.723) 87.0£3.2 ab 122.0£1.7 a 96.7+2.0a
e —4E Ty 2,187 +0.64  18.443 (0,031 ~ 30.317) 02.6+4.3 a 117.123.2 a 03.5+ 1.8 ab
RN AR 2.274+0.231  287.611 (234,525 ~ 350.274) 73.9+3.0d 103.6 2.2 be 710527 ¢
EZ—{LBZ—1% BCF 1.069+0.210 13.14 (6.006 ~ 22.363) 86.0+3.5 he 106.9+4.8 b 85.8+3.4 od
MEET —RAT R BGE  2.168+0.316 196.041 (152.725 ~ 259.767) 90.4+1.7¢

=B BLE 1.263+0.286 22.571 (14.650 ~ 34.501) 81.4+3.2 he 107.2+2.9b 83.9+1.74d
PHEEZZARAZE AR BGE 2,374 0.351 220,581 (173.474 ~ 281.830) 98.3+2.1¢

EZ=/RB3Z A BGF 1.567+0.179  28.196 (21.534 ~ 35.827) 85.1+2.2 he 110.5+2.5b §7.9+1.8b
PMELZ=RBZ RN BGE  2.507:£0.327  228.300 (184.622 ~ 260.749) 94737 ¢

[ ZZ AR B 32— BC, Iy 1.564 +0.276  18.165 (7.553 ~ 78.828) 83.2+ 1.0 he 109.8+1.5b 00.3+3.1 be
PMEZ A A BGE 2,110+ 0,338 242.070 (165.691 ~ 338.370) 9%6.8+2.4¢

B AL B Z—1% BGF, 1.231+0.072 14.804 (11.820 ~ 18.971) 83.7+2.4 be 110.7+3.4 b 03.8+ 1.8 ab
MEETAMAAT A BCGE  2.208+0.522  253.700 (169.4 ~ 380.800) 9.4+3.1¢

FZFARBZ 1K BGFy 1.13120.266 14.835 (6.836 ~ 25.540) 85.9+3.1 he 115.2+4.1 ab 93.1+2.0ab
PEEZAAZ R BGE 2,337+ 0,510 288.050 (214.462 ~ 411.521) 72.5+3.3d 97.7+2.7 ¢

MMEZARAZE A BGE 2,981 0,152 263.63 (227.506 ~ 320.493) 85.4+ 4.6 he 103.2+3.9 be 92.7+2.3 ab
PUEEZ A AZE IR BC P4 2,452 0,304 249,235 (197.014 ~ 318.526) 83.3+2.7 he 101.9+3.6 be 00.5 + 3.0 ab

FEHYEATFIE + SRR (mean + SE), HEFREFRTHRREZREF (P <0.05, Duncan FIEWETE).

The data in the table are mean + SE and those followed by different letters differ significantly by Duncan’s multiple range test (P < 0.05) .
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Fig. 1 Esterase pattern of Spodoptera exigua larvae
of different strains
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