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Table1l Corrected mortality (%) of L. bostrychaphila eggs in the
presence of phophine (in desiccators) *
_ Concentration of PHs/mg- L~ *
Exposure period/h
Q 02 Q 03 Q 06 Q12 Q25
24 12 2 26 3 30 6 47. 8 62 3
72 215 49 2 62 1 712 825
120 29 3 44 5 73 2 86 4 91 6
192 100 100 100 100 100
" A n average control mortality of 13% was recorded
1 , Q 25mgA
24 h, 62 3%, 120 h 91 6%; 192 h
(8d) Q 02mgA , 100%
8d , ) )
, , 100% 1 24 72 120h
, 2
Table 2 Probit analysisof result: L. bostrychophila
eggs exposed to phogphine (in desiccators)
L Cso L Co9
Exposure  Concentration 2b Concentration 2b
eriod/h of PH X c of PH X ¢
P L (df.=3) FD L (df.=3 FD
/mg- L /mg- L
24 Q 137 2 605 Q 156 Q 118 10 798 2605 17 699 3 876
72 Q 045 8 858 Q050 Q 040 2 270 8 858 3249 1 290
120 Q 035 3744 Q038 Q032 Q 587 3744 Q733 Q442

2Concentration exposure range @ 02 Q 25mg- L" % Pall the x? values indicate no significant heterogeneity; ¢ FD =

95% fiducial limits for the stated phogphine concentrations

2 , 120h , 99% Q 587mgA ;
24 h , 99% , 10 798mg/A
4 17 40
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Table 3 L ethal action of PHs to the adults and nymph of L. bostrychgphila
L Cso L Coo
Stages Regression lines x? Concentration Concentration
Y= Jug L 95% FD Jug L 95% FD
1st 2 440+ 4 052 x 4 489 4 285+ Q 137 4 025 4 561 16 070+ 1 849 12 826 20 135
2nd 1968+ 3826x 9194 6202+ 0191 5839 6589 25 152+ 3 421 19 267 32 836
3rd Q 831+ 4 807x 9827 7364+ Q184 7 013 7 733 22 442+ 2 373 18 241 27 611
4th 1362+ 4 560x 16 022 6 278+ Q 166 5 960 6 613 20 323+ 2 099 16 598 24 883
Adults - 9 827+ 11 321 x 1 213 20 404+ Q 22419 970 20 849 32 751+ Q 955 30 931 34 678
23
PH s 2 L Coo (25 gt ),
, , 4
Table 4 L ethal effect of PHsw ith intem ittence fumigation to L. bostrychgphila
1st treatment 2nd treatment 3rd treatment
Stages N umber of M ortality N umber of M ortality N um ber of M ortality
sanpling points (%) sampling points (%) sampling points (%)
A dults 98 87 75 14 92 86 1 100
N ymphs 202 99 01 241 94 61 13 100
4 , LCso PHs (25 ug/h),
LCe» PHs (32 7 ug/f_ ) , )
95 33%; 10d 255 15%,
25 ug/A , :
24 PHs
5 , (P< Q 05) CA
PH s , 16 7% 58 7%, , 11 ,
CA-s PHs-s 43 12 4 ,PH3-s CA -s(F=
51 62 df = 3,8 P< Q 0001), 11 , PHs-s CA -s(F= 633 41; df =
3,8 P< 0 0001) PHs CA ALT-s PHs CA
, 5 (8 PHs , 2  CA ), 100%
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Table5 M eant SEM number of L. bostrychagohila in
the population after each exposure to CA and PH3
T reatments' Exposure times /at w eeks
1(1) 2(3) 3(5) 4(7) 5(9) 6(11)
cA 250 278 7 121 7 169 7 141 3 129 0
+264b + 15 94b +677b +56lc +11 57¢ +551lc
PH- 12 4 172 1 87 3 245 2 418 4 372 0
+103c +356¢ +593¢ + 11 25b +2256b + 12 06 b
A lternating 12 4 49 7 372 45 3 Qo Qo
+103c + 1 33d +162d +675d + Q 000 d + Q 000 d
Control 300 3850 422 7 1294 3 1379 0 1443 7
+000a +2511a + 12 20 a + 51 45a + 92 44 a +5551a
F (df= 3, 8) 51 62 134 58 73 03 369 53 388 12 633 41
P Q 0001 Q 0001 Q 0001 Q 0001 Q 0001 Q 0001

" Each population started with 30 new ly energed adults and w as treated at 2w eek intervals CA = 35% CO2, 1% O2

and 64% N2for 4 h inweek 1, and then for 2 h longer on each successive occasion PH3swas gpplied at the concentration of
12 ug/A for 24 h each time A lternating= PHz inweeks 1,5and 9, and to CA inweeks 3, 7 and 11 The control was not
exposed to blended gasor PH3s Each treatment was replicated three times
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L ethal Effect of Phosphine on D ifferent Stages of L iposcelis
bostrychophila Badonnel (Psocoptera: L iposcelididae)

DNGWei', TAO Huiying, ZHANG Yong-giang, WAN G Jin-jun, ZHAO Zhimo

(College o Plant P rotection, Southw est A gricultural U niversity,
K ey L aboratory of Entanology and Pest Control Engineering, Chongqging 400716, China)

Abstract: L ethal effectsof phogphine (PHs) on egg, nymph and adult of L. bostrychaphilaw ere conducted in
laboratory and lethal concentration was systematically detemined in this research In addition,
L. bostrychophila was treated with PHs intemittent fumigation and alternative treatment of controlled
atmogphere (CA) and PHs And then compare the control efficiency of different treatments on L.

bostrychophila population Results show ed that PH s fumigation had different lethal effectson different stages
of L. bostrychophila A fter 24, 72 and 120 h exposure, L Csoof eggwere Q 137, Q 045, and Q 035mgA_,

regpectively; after 24 h treatment, L Csof nymph varied in the rageof 4 28 7 36 ug/A , and that of adults
was 20 404 ugA.. Exposed to 25 ugA. PHsfor 24 h every 10 d, the population w as completely controlled

A nd after alternative treatmentwith PHs (12 ug/A ) and CA (35% CO2, 1%02, 64%N2), the resistance of
population was delayed, and the occurrence of L. bostrychophila was completely controlled after the
alternative treatment for 3 5 times

Key words L iposcelis bostrychophila Badonnel; PHs; CA; stored product insect pest
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