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Selection of resistance to controlled atmospheres and insecticides
and risk assessment of resistance of Liposcelis bostrychophila
Badonnel ( Psocoptera: Liposcelididae )

DING Wei WANG Jin-jun ZHAO Zhi-mo ZHANG Yong-qiang TAO Hui-ying
(College of Plant Protection, Southwest University, Chongqing 400716, China)

Abstract: The book louse, Liposcelis bostrychophila Badonnel, is an important stored insect pest. The
key issue is the development of resistance to insecticides and controlled atmospheres. In order to assess
the risk of resistance of Liposcelis bostrychophila to controlled atmospheres ( CAs) and insecticides, the
booklice were exposed to the conditions with high concentration of carbon dioxide (hypercarbia: 35%
€O, 21%0,, 44%N,) , low oxygen and high carbon dioxide (hypoxia with hypercarbia: 35% CO,, 1%
0,, 64%N, ), and insecticides (DDVP and PH,) respectively for 20 generations at the selection pressure
of 35% adult mortality, twice selection for per generation. After 2 years’ (2000 =~2001) selection, four
resistant strains (R), HCO,-R tolerant to hypercarbia, HCLO-R tolerant to hypoxia and hypercarbia,
DDVP-R and PH;-R resistant to DDVP and PH,, were obtained in laboratory. The resistance factor
(RF) values were 3.3, 5.2, 4.5 and 10.2, respectively. Analytical results of the developing strand a-
bout the different resistance strains showed that L. bostrychophila had genetic potential to develop resist-
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ance. The A of the 4 resistant strains, HCO,-R,HCLO-R,DDVP-R and PH;-R were 0.388, 0. 155, 0.341

and 0. 594, respectively. The results of risk assessment of resistance showed, to achieve 10-fold resist-

ance at the selection pressure of 50% and 90% mortality, it takes 62.30 and 28. 10 generations for

hypercarbia-exposure, 44. 17 and 20. 08 generations for hypoxia with hypercarbia-exposure, 26. 46 and

11.98 generations for DDVP-exposure, and 38.48 and 17.39 generations for PH;-exposure, respective-
ly. For the two CA-exposure strains, the resistance risk of HCLO-R was higher than HCO,-R ; for the two

insecticide-resistant strains, the resistance risk of DDVP-R was much higher.

Key words: Liposcelis bostrychophila; controlled atmosphere; fumigant; realized heritability; risk as-

sessment
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Table 1 Results of the selection with DDVP, PH,, HCLO and HCO, by L. bostrychophila

R AR/ EFIGVEE LGy or LTy & SE LA E/REEE o
Strains Selected times LC(LT)-P line Unit RF
HCO,-S 0 -10.859 +16.251% 9.460 £0.067 h —
HCO,-R 45 -28.116 +22.249x 30.790 +0. 158 h 3.3
HCLO-S 0 0.746 +6.574x 4.436 £0.074 h —
HCLO-R 45 0.208 +3.508x 23.236 +0.756 h 5.2
DDVP-S 0 9.004 +6.822x 0.259 +0.005 10 *mg L™ -
DDVP-R 45 1.821 +7.530% 2.644 £0.047 10 *mg L~! 10.2
PH,-S 0 -9.827 +11.321x 10.202 £0. 112 pg L —
PH;-R 45 -22.621 +14.066x 45.994 +0.416 pg L7 4.5

.S R E ;R EF MR, Note: S: susceptible strain; R; selected strain: RF: resistance factor; LCs; or LTy, : the exposure concentration to

achieve 50% mortality.
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Fig. 1 Relationship between RF and selected times by different

resistant strains of L. bostrychophila
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Table 2 Estimation of realized heritability (h?) of L. bostrychophila resistant to fumigant and controlled atmosphere

oz AR FHRBER —
s Estimate of mean response Estimate of mean selection differential
Strains R?
L FL® R P I IB® FB¢ 3, S
HCO,-R 0.976 1.488 0.026 25 1.272 16.251 22.249 0.052 0.066 0.388
HCLO-R 0.647 1.366 0.036 25 1.272 6.575 3.508 0.183 0.232 0.155
DDVP-R -0.586 0.422 0.050 35 1.063 6.822 7.530 0.139 0.148 0.341
PH;-R 1.009 1.663 0.033 20 1.396 11.321 14. 066 0.039 0.055 0.5%

T Il AR LCs BUXTEL; FL: 41k LCs MORTEL; IBS. ARIGAISHEM; EBY . % LFI%EME, Note: IL°: initial log LCsy; FLP; final log LCsy;

IB®:; initial value of b; EB?; final value of b.
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Fig.2 Effects of mortality and heritability to the resistance development velocity
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