N 23R Chinese Journal of Applied Entomology 2012,49 (6) :1454—1460

%

/.

R At RRIEE RENESEWRR
BRI FhaE # B oA s A mgs'

(L BT R RRVERIFOH )KL 4300655 2. W ZRA R B b H A AR BER B BFm 250014)

i B AR E N SRR Spodoptera exigua (Hitbner) iU b R HEAT T 8 AUHEAIK % 5 4 %+ 9,10,
12 ACRAT bk o 45 R I HOm ok AL B )R % B0 i R AR &) JUAE 30 R R 8 85 Fo oy ~Fro A Fragy
A &) S AT R 00 5 o 48.34% 11.72% F1 2. 37% , i 3% ) 49 53] 4 84. 00% 83.33% F17.29% - 43 12 Rikik
Ja 5 UK ity 2R HUIE A BN JU R R 10 5. 24 A, B8RO0 oK I T ARSI JF 1) 018 O e S bR s L 0 R A B ol 2 A
AL 1.27 1. 67 1 1. 38 fif o LA 0T PR 328 thEAX L5 R A U 1A 2R 28 7 W 2k Y S5k s B 06 IR T AR AN 7 AE
AR T AN AT AN R 5 2 B A SR I B R UG R o i LA S X IR T DO U AR MR T . UKL R A XS
THUE A R B A 0,31 [IE & 85 3 W FH S B0 OB IE 7= A= 0P S5 A7 R TG S S BB

KU WSRO, R, pUEiYE, RS S

Selection of Spodoptera exigua for tebufenozide resitance
and relative fitness of the resultant resistant strain
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Abstract A Wuhan-susceptible strain of Spodoptera exigua (Hiibner) was selected for in the laboratory through 12
generations of selective breeding, using mass selection, alternating with single selection in the 9th, 10th and 12th
generations. We found that survival rates of S. exigua larvae from different single pair families after treatment with
tebufenozide were significantly different. Average survival rates were 48.34% , 11.72% , 2.37% respectively in Fy ),
Fioa and F, . » compared with 84.00% , 83.33% and 7.29% respectively in selected single pair families. After
selection for 12 generations by mass and single selection, the selected strain showed a 5. 244old increase in resistance to
tebufenozide compared with the susceptible strain. Resistance of single selected generations increased faster than that of
mass selected generations, the increases of the former being 1.27, 1. 67, 1. 38 times, respectively, that of the latter. In
comparisons of some biological parameters between mass and single selected generations of S. exigua, the single selected
generations did not display developmental or reproductive disadvantages. The speed of development of resistance selection
was increased by alternating a few generations of single pair selection in the mass-selected population. The selected strain
had a fitness of 0. 31 relative to the susceptible strain. This indicates that the development of tebufenozide—resistance in S.
exigua has a fitness cost.
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Table 1 Larvae survival rate of progeny of Spodoptera exigua in different single pair families treaded with tebufenozide
4y dAE G % (%) 4y He A7 3% % (%)
MEERFE S Larvae survival rate L e Larvae survival rate
Number Number
L) Fiow Fio Fyn Fiow Fiaa
1 60. 00 0.00 2.08 22 45.00 6.12 —
2 36. 67 10. 42 0.00 23 20. 00 4.26 —
3 70. 00 66.67* 6.25% 24 55.00 8.33 —
4 43.33 12.50 4.17 25 40. 00 100. 00* —
5 60. 00 2.08 2.08 26 10. 00 22.50 —
6 20. 00 10. 42 2.08 27 50. 00 2.08 —
7 70. 00 12.50 2.08 28 70. 00 6.25 —
8 25.00 2.08 4.00 29 54.55 4.17 —
9 90.00* 8. 00 0. 00 30 60. 00 6.90 —
10 56. 67 18.75 0.00 31 43.33 2.08 —
11 43.33 16. 67 0.00 32 35.00 4.17 —
12 56. 67 8.33 0.00 33 56. 67 4.17 —
13 40. 00 25.00 2.08 34 33.33 4.17 —
14 40. 00 18.75 0.00 35 50. 00 8.33 —
15 70. 00 4.17 2.08 36 70. 00 4.17 —
16 45.00 12.50 0.00 37 53.33 4.17 —
17 50. 00 4.17 4.17 38 60. 00 12.50 —
18 26. 67 4.17 2.08 39 85.00* — —
19 46. 67 2.08 4.17 40 25.00 — —
20 80.00* 2.08 8.334 41 63.33 — —
21 23.33 4.17 2.08 FHI{H Mean  48.34(84.00*) 11.72(83.33%)  2.37(7.29*)

TE 4 RO I I A T SR v 1 BT R

The marks indicate the single pair families with the higher larvae survival rate.
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0.40.0.67.1.00 mg/kg ¥ & &b H )5, % B X1 &
4 A 2R AR B0 B FO ) s Fog ) B F )
R 45t A7 3% = 4> B 4 10.00% ~ 90.00% 0 ~
100.00% F1 0 ~ 8.33% , V- ¥ 17 3% % 4% 5
48.34% \11.72% F1 2. 37% , 1fif 4 1ok 67 1% Jim ) B %)
il 2 1 38 &) HUAF 1% 26 53 i) Ok 84.00% 83.33% FI
7.29% .
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Table 2 The results of artificial selection for resistance to 20 % tebufenozide SC in Spodoptera exigua

TR BRI BE

d;ii? (mg/kg) R 1 B HTT ;ﬁz ﬁﬁELi:MX FRUER 95% BEAGIR j;;
Inoculated LC-P line SE 95% CL
generation ) r (mg/kg) R/S
concentration

F, 0. 00 y=6.90 +2.24x 0.93 0.14 0.02 0.10-0.19 1. 00

F, 0. 40 y=6.64 +2.96x 0.95 0.28 0.02 0.24 -0.33 2.00

F, 0.40 y=7.00 +3.35x 0.99 0.25 0.02 0.22 -0.29 1.79

F, 0.50 y=6.61 +2.54x 0.96 0.23 0.02 0.20 -0.27 1. 64

F, 0.50 y=6.37 +3.18x 0.99 0.37 0.03 0.31-0.44 2.64

F, 0.67 y =6.67 +3. 66x 0.99 0.35 0.02 0.31-0.40 2.50

Fy 0.67 y=5.77 +3.92x 0.95 0. 64 0. 06 0.54 -0.76 4.57

Fy 0. 80 y=6.26 +2.78x 0.97 0.35 0.05 0.26 -0.47 2.50
Fyen 0. 00 y=6.55+4.41x 0.97 0. 44 0.02 0.40 -0.49 3.14
F 0. 80 y=6.22 +2.58x 0.99 0.34 0.02 0.29 -0.39 2.43
Fioo 0. 00 y=5.42 +1.69« 0.97 0.57 0. 68 0.05 -5.93 4.07
F, 1.00 y=6.46 +5.37x 0.99 0.53 0.30 0.50 -0.56 3.81
Fio 0. 00 y=5.69 +5.10x 0.99 0.73 0.28 0.69 -0.78 5.24

PR S = LG, QRIEM R) /LGy, (BUK M R) -

Resistance ratio = LC,, (selected population) /LC,, (susceptible population) .

BN UK AR5 VAT 1 BE R UK 32 AR AL
BN 3 R NS G O N iR ISR R AR AN R N
Fg HOBE T e ey EE 7 B R A A R g R K 3
Fi7R o

R 3 LA, X IRE AT Fy ~Flow
5P AT (R B A IR I AR Fo S F g AH B P 38 A8 4k R
A F . LA Fyy) ~Fy A, B0 9K 3E AR 2 A 4
e 1) A O S S0P A R PE 7 O R Ak R
435 488 41 88.36% 20. 88 mg.7.12 mg.26.32% .
32.43% 178.36 Ki/ @ \5.34% ; B A3 %A (1) i bl
W R, 4y ) IR 20.27% 2 8.23% ((9) .

9.11% (& ) ; e B AE T/ B 3E K, 43 50 48 i 2. 81
d 1. 81 d; MW EL B 5 1 AR BBk LU AR 25 1. 69%
Lb P47 O BEAAR IR B AR 2. 91% % 1. 22%

22 HRAMYEBBESAERANEANES
E

AT RO D AR IR I R SE 56 Bl R 2
Ry AR 4 AT BLUE S H OO R ORTIR I B AR A Bl
R AR H I 3 184, 64 F1 56. 66, RIIIKI% i &
FHORF T RO AR AT 0. 31 {3 5 5 R WL S
gk ok KB A PR AT T T A R 2 A
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Table 3 Effect of tebufenozide on some biological parameters of mass selected and

single selected strains in Spodoptera exigua

AR bR VK% tH: 4% Selected generation
Biological parameters F, Fy) F Fio
fb i % (% ) Pupation rate 2.44 +0.35bB 90.80 £1.17aA 33.60 £5.67bB 86.04 £1.98aA

Wy % % (% ) Abnormal pupae rate

S (mg /%) Q
Pupal weight é

HE T L 2 (% ) Female pupae rate

23.57 £2.34aA
75.19 £1.75bB
74.84 £0.92bB
47.09 +1.44aA

P HE (%) ? 52.56 £6.47bA
Emergence rate é 56.03 £3.81bB
ey gk % (% ) Q 14.39 £2.85aA
Abnormal adult rate é 16.28 £2.78aA
Ji BT A (d) ? 6.02 +0.13bB
LT, é 6.47 £0.26bB

FLE 7 g OR /M) Eggs/ @

243.33 +17.42bB

78.08 +£4.66aA

g4 # (% ) Egg hatchability

3.30 £1.10bB
96.07 = 1.48aA
81.96 =0.98aA
51.69 +£0.90aA
78.88 +1.99aA
88.46 £2.14aA
6.16 £0.21bA
7.17 £0.69bA
8.83 +0.44aA
8.28 +0.15aA

421.69 +13.02aA

83.42 £1.71aA

12.44 +0.98aA
80.76 £6.35aA
81.25 £3.02aA
56.14 +£0.59aA
61.67 +6.00bA
57.25 +1.75bB
28.18 =£1.00aA
30.14 £2.19aA
6.64 £0.21aA
6.76 £0.19aA

151.67 +13.86bA

51.43 £5.14aA

10.50 £ 1.32aA
95.53 £2.79aA
86.60 = 3.30aA
47.37 +0.88bB
82.00 £4. 16aA
90.67 £1.77aA
16.33 +1.45bB
6.21 £0.76bB
6.93 £0.29aA
7.03 £0.26aA

308.09 +33.65aA

63.30 £2.33aA

R P EAR NP+ AR AEZE FAT B JE AR AN RS 7 RER AR AE 0. 01 R B2 7 B3 AR NS P R R AR AE 0.05

KPEERBE.

Data are mean + SE, and followed by different lowercase or uppercase letters in the same row indicate significantly different at 0. 05

or 0. 01 level, respectively.

x4 HRBHHGBRMER (SS) 5iKiERFE (RR) HMEEE R LK

Table 4 Comparison of relative fitness of susceptible strain (SS) and

tebufenozide-selected strain (RR) of Spodoptera exigua

KA M B ' & Strain
Development stage SS RR
1 %4y &t Number of 1st instar larvae 72.00 72.00
BET- % Mortality of 1st instar larvae (%) 1.39 58.33
2 & 4 1 % Number of 2nd instar larvae 71.00 30. 00
BET: % Mortality of 2nd instar larvae (% ) 0. 00 0.00
3 & 4f i %0 Number of 3rd instar larvae 71.00 30. 00
BET- % Mortality of 3rd instar larvae (%) 1.41 0. 00
4 ¥ %) 51 %0 Number of 4th instar larvae 70. 00 30. 00
BET 3 Mortality of 4th instar larvae (%) 0. 00 0. 00
5§84 %0 Number of 5th instar larvae 70. 00 30. 00
BET: % Mortality of 5th instar larvae (% ) 0.71 0.00
T Wl % Number of prepupae 69. 50 30. 00
BET- # Mortality of prepupae (% ) 5.76 4.43
1% % Number of pupae 65.50 28.67
BETZ Mortality of pupae (%) 12.98 4.67
Ak il %L Number of adults emerged 57.00 27.33
Ife i Lt 1) Female ratio (%) 45.61 51.22
HA i 77 UF 55 Number of eggs laid per female 597. 86 348. 65
i ¢, % Egg hatchability (% ) 85.53 83.58
T AR 0% 4y 1 % 13 293.92 4 079. 16
Number of 1st instar larvae of next generation estimated

Tl I 4 3435 #1 Index of population trend 184. 64 56. 66
A X 3E & i Relative fitness 1. 00 0.31
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HHAREAE e B AR TR A DR e AKX, B0 % YR 3
ARSI Bt 24 1 e R AL P, I R0 IRk Uy vk
X I S A R e S R F A W
R BE 1 F Bl A D AR E ) 3G A R o B3 . R
i A A (1994) 75 36 6 G Bt Ak (2002) HR1& , 75 T
AR S HU 2 s 2R pU b &R SR e IRk
Pk b B AR . ARAE ST b BN UK I R Bk
TGRS, X T g R IR 25 0 7 0GB 52w Bt 2k
T P e R IR 2 2 0 I 3 R S 5 TR 2R R
U A A2 A TR T R AR R 2R
T B A2 — ot 22 001 HL S 280 5 i 1 % el 7] (G
MDY EOFE, 2006 ; 1R 3% 55, 2006) 5 7E 2% R

Alpgo

RNy BN IR AR by 3 e ARG Sk 90 T
ANH T Bl RE ) AE 2, A K X B K ik i A
Foy ~Froo 5 PAT I BEARIREE THAC Fy o F e 2874
Yy R VEIEAT T B P 2 AR A A A TR < IR
3 T AR AT B e A A 0 R 0 ORI R

FET I AE Ko O Y L S R BB
4 B0 94 9 HE A 9 AR 77 76 25 KR B B R BOR R
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E

& A BT — AW Re AR A7 IR I R A
N — AR AR XS BE . — MR RS AR R ) R B )
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K R AR EL IR S FR A7 AR AR K R E A AR
P AHSHE SR 0.31. Xl fig &k (1) 785
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SEFE AT, PUTEFhBEAE — L A ) 2 SR R T U
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HECEHRAE,1993) 5 (2) 18 48 U B8 2 5, Fhoe
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ARk — L ot
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