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Abstract: To clarify the effects of the median lethal concentrations(LCso) of lambda-cyhalothrin and thiameth-
oxam on the growth, development and reproduction of Frankliniella intonsa resistant populations in alfalfa
fields, two field-resistant populations (YLC and MS) from Ningxia were used as test materials. Stress treat-
ments were conducted based on laboratory toxicity assays, and the effects of the two insecticides on the fecun-
dity, developmental duration, body length, body width, adult longevity and survival rate of the offspring of
Frankliniella intonsa were investigated. The results showed that under the stress of median lethal concentration
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of the two insecticides, the fecundity of F, adults decreased significantly; the developmental duration of F; eggs
and first-instar nymphs was significantly prolonged; the body length and body width of F, first-and second-
instar nymphs were significantly reduced; the longevity of F, adults was significantly shortened; and the sur-
vival rate of F, at each developmental stage was significantly decreased. This study confirmed that the median
lethal concentration of lambda-cyhalothrin and thiamethoxam could significantly inhibit the reproduction,
growth, development and survival of Frankliniella intonsa populations, providing important technical support
for the scientific management of field insect pests.
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Table 1 Information of technical-grade insecticides used for evaluating insecticide resistance of Frankliniella intonsa
A% HUR 2531 iR e/ 0o 4z He U5
Chemical group Active ingredient Purity Supplier
#5338 98795 7 Sodium channel regulator A R 44 TE Lambda-cyhalothrin - 96 % TR AL T AT BRZS ]
A AR T4 408 3l T8 (GluCD AR A 38 45 571 FP 30 B oy 2 1 2 0K TP IR R T1% AR AL RO A BR
Glutamate-gated chloride channel (GluCl) allosteric modulators Emamectin benzoate Nl
B 25 2, P9 LB 37 1A (n A ChR ) 72 44 378 45 51) LK% R & Spinetoram 94%  Blab e B A BR T AT
Nicotinic acetylcholine receptor (nAChR) allosteric modulators N
B 28 2 Tt IR AZ 7R (n AChRO 5 4P 318 5 711 Wg 1% Thiamethoxam 98% JUARSL AL TAT IR A

Nicotinic acetylcholine receptor (nAChR) competitive modulators

1.3 RKWHE

1.3.1 #HhnzBAmE H&EGHAIE
P B G, LA K 2 A & 10 mL, e A
4 10000 mg- L'WY REW . TR FL 43 %R 0. 1%
() TritonX-100 [ ¥ W % 10 £5 86 B 25 L0 AR B D 24
5 AR 5 W, B 1000 mg- L', 100 mg- LY,
10 mg-L ', 1mg-L",0.1mg-L"",0.1% TritonX-

x2 BANEXES

100 A 5 e e i 9 Wk BE A 5 (9 A DLV WOPE 2 1
X MR, HEAT ISE I . AR TS 00 2 R e AT T R
FE 20%~80%6 Yy A& HUF ok B X 1], % E 5~6 4~ ik
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Table 2 Concentration gradient design of four insecticides in toxicity bioassay

A& B Insecticide JFUE Source 4G Initial concentration/ (mg+L ") e B BB Concentration gradient n
gty 19 YLC 25.00000 2" 6
Thiamethoxam MS 18.52000 3n 5
PY 0.12000 3" 6
Y 2 ik o] £ ) 2R A T R YLC 0.01969 4 6
Emamectin benzoate MS 0.07800 on 5
PY 0.19690 4" 6
LELZRWME YLC 0.02000 2" 6
Spinetoram MS 0.00050 6" 5
PY 0.00050 6" 5
1 20 G TR A T YLC 18.52000 3" 6
Lambda-cyhalothrin MS 18.52000 on 5
PY 0.10000 2" 5
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Table 3 Resistance levels of three populations of Frankliniella intonsa to four commonly used insecticides in the field

A% HUH S U b RE R 7 [0 A 5 A HUrERT A it PfE
Insecticide Source LCs/ (mg-L ™Y X° Toxicity regression equation  RR at LCy, Resistance level — P-value
WE L YLC 63.839 0.830 y=1.91x—3.47 27.64 R G <<0.001
Thiamethoxam MS 97.240 2.371 y=0.86x—1.71 42.10 Hh A <<0.001
PY 2.310 4.231 y=1.48x—0.45 - A T Rk <0.001
4 4k YLC 0.184 0.504 y=1.122+0.80 - AR U <0.001
Emamectin benzoate MS 0.264 0.525 y=2.78x+1.61 — R A K <<0.001
PY 0.432 0.515 y=1.14x—0.77 — AH X 5% <0.001
LELZ AW R YLC 0.024 1.559 y=4.21x+2.62 — A X ek <20.001
Spinetoram MS 0.017 0.550 y=0.85x+1.54 — AF X R <20.001
PY 0.004 0.120 y=0.92x+2.25 - A T Rk <<0.001
i RIS R R TR YLC 222.927 0.397 y=0.872—2.05 1266.63 v B P <£0.001
Lambda-cyhalothrin MS 145.220 2.132 y=1.56x—23.39 825.11 M <<0.001
PY 0.176 4.309 y=2.00x+1.50 — A T Rk <<0.001

T ORI YLC A5 JEl AR B 7 MS 6 BB B 46 M, PY 35 32 P B Al — R oo Pk A7 2K
Note: Source of test insects-YLC refers to the alfalfa field in the garden farm, MS refers to the lush alfalfa field, and PY refers to the Peng-

yang alfalfa field; “—" indicates no resistance ratio
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Fig.1 Effects of median lethal concentratin of insecticides on daily fecundity per adult of the F'; generation
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Note: In the figure, A represents the YLC population, and B represents the MS population; CK refers to the blank control, S refers to the population

treated with the median lethal concentration of thiamethoxam , and G refers to the population treated with the median lethal concentration of lambda-cyha-

lothrin. Different lowercase letters above the bars indicate significant differences among different treatments (P<<0. 05, LSD). The same as below
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AE FH B 5, B0 300 1% D7 30943 B SE K T 0. 35 d A
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2.4 FREFBERRENZEDIEKEETHE M

25 BOFE b Uk v A0S IR TS T ORI IgE H g Ak 3
Y 2 M YLC R AL 6] 5 Fo X LI 02 % i 1A
K (P<C0.05), WMl 1 R 98 . Jorp we ik
P 7o 00 SR A TR AT B VR R AR L 1 2 8% Y
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F163. 935 pm, [RIFE ), BFE Hh v B g 40k 5 36 2 T
Ab PR YTLC R AL ET S 18 2 0% A AR A T A
e 4> 46 4 T 96. 037 wm, 76. 993 pm A1 71. 008 pm
(I 3A 3B) ;e 2 X MS R EEAY 1% .2 I 1R K % 1
IR B8 L S 3R (P<<0. 05) , i 1% .2 1 B ik K
FI 14 A 583 B 4 % T 144. 547 ym, 256. 173 pm
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B2 FAFHEPREXNEHDIREHHHZM
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Note: In the figure, A represents the YLC population, and B repre-

T D1 B A S R A B 4E T (P<<0. 05) , H
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Fig. 3 Effects of median lethal concentration of insecticides on body length and width of Frankliniella intonsa
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Note: In the figure, A and B represent the YLC population, while C and D represent the MS population
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Fig.4 Effects of median lethal concentration of insecticides on adult longevity of Frankliniella intonsa
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Fig. 5 Effects of median lethal concentration of insecticides on the survival rate of Frankliniella intonsa
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