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FE: TER&S F LA TIRARHASE B E 1 B Liposcelis bosirachophila » TE 35% CO, F11% O,
AT ETLL 0% AEMERESAE, DEEEMmSAE. £330 ARGMERR (CA-
RY, PUERE0E 5.6 15, HE4SEEMNERER. 2L ZTRNESRTEE, £X%
BEAWBERTEEA s AUAFR, MMFEIRT 63.2%. CARBRSHBRARALSRERES
WEETHREE —ERENEAAFE: BEEEN CAR RRTEERET R AT,
LB RS R, CARGRAMNTHRELRZAR 039 MESE.
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M Ccontrolled atmosphere? & —AIEIT A Ayt AR 68 5 A BT T ) 40k B LAIE 3195
SRAFMHEERE. 2T ORFEMNMAEDUAATASHNRESNE, EEFH£E
FAFUAFEARRIGRNY, 3 B O FIEE ARG PIE S A S MRS R MR XE
B2, (BRI R A E SR AT AN BIEEE . Banks R Annis BRI T 6
g% B SRP B AR B M. BE)S Bond I Buckland B 9% 3R B 66 3 B B AT 0 IRF"
A RERES, EEAMY, BF Siophilus granarius £ CO, B FIHIE T 7 /4, #1
MiRE T3 AL R AR RIEMIRETERS S| oryzae~ TAUEHE Tribolium casianeum -
BB, Tyrophagus puirescentiae 555 BXHEE . &AM A ZHASHTMEE TER
TAEsEe-o, e P E Liposcelis bostrychophila B Bl DR B AHBERAE D HERALE
B, O AURE AR SIRGERUE R TR, AMRNEHNEELENER, DR
WA R RSN, BEHMREN Gubiliy? HEEE (Hiness) MW, AGHEF SR
AL VR BRI IR .
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1.2 MSIPIEFSFER

ZHE Donahaye 78 LA R SRR AP RIS FAR, ERANSAHR N 35% 00, M 1% O,
N, {ERFHESABER. DRESEE QSRR R B R (S AR,
1.3 HE#¥hE

YA fE 25 REJ M 45 SREANIEFES, S EH 160 B EZMERNET, B
FET1000mL 8 RHEF, EFIRTE 75% ~80%. £28 T P/ HIEAS, SFRES
300 mL/min, 30 min FE AR OMFERBRETURFRE S, ©DE—E M EFITFE O,
48 h M E BT B, DM AR A B RN E NIET, KT & IR R B LT
TE10% ~90% &1 7 SAbIRER], B—AEEE 3K, FR#®E SRITE. EVEE ST
BIETZE (HLEE) SRR HEED 2 A IR A FLEBIERTE (L Ty).
1.4 MSEREREHZE

FRBAATRIE 7 vh . DI EBPE T B4 S0% o I E B A A R, FiERIR A
ERT AR B A 85, EUrEE DA AMMERE (CAR). &H s AME—K
LTy, CAERESFUMEMER 54, BRUETE, LT T 30 .
1.5 MEREEMRAE

CA-R RAEBZ 25 R, MazRETHEH—MEME, & EBARSENH FERRESFE
Fei e AR IRRBURE . IRIEE NSRS IR A IR ARV B e U R R .
1.6 mFRESELR

TEEH 28T, 75% ~80%RH M BARALEMHT, MiEFE 30 A6 CA-R W EMEE
F (CA-S) MATHEF, EAWBEETH., fAELEHEBN, AR ENSERMEEES
BEED MR, DAGRSEGFEESR (R AR EREATESE.
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2.1 BEEAMSANES

EEDESRMMENEETSRNT 1. ZRREFTE M, RANEREN LT EAR
W 6.5 h BNP 36.7h, IEGEGE 5.6 . WEREDNRFFERAR MHERE, ©H
TN THEBELMNREEE (P<0.05), WIZSFME O, & 0o, AURTHEK fERinEN.
2.2 BERAMSIBEREMEELE

ST RN AR S RAFT 2. AMR2AH, CARBAGEZRSIRIEEES
S, BI=AY (B Fors Eg) TUETEERR, MUMEHASORE 2.4 EREFREE 448
(Fog)» PIMEFRERE62.9%; 2% 5, MAEFB&ETER, AFEHEILR. 175 1.8
5 [
2.3 BEREANSARANETESE

F3FNHTEERR CARFCASMETTE 28T, 75% ~80% RH M BARRIEHHET —
LB AR s AR . PR RMLE,. CARSBENRENHBET cASRE, EhlLl
FHIRTHIE A E, EHURBEHMMNERYRERN ZEAKT. AMANEARFEELLEE
MHER (P>0.05). ZHHACARE CASRATRLEKABREFRERAHIER, HE
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CA-R M EMIFENE, BE-PHINES CASMBEMALLADATE 7 6.4% F44.9% (P<
0.05), XFWH CA-R M FEAT —EREEHEAFIE.

F1 MEELEASEREMES
Table 1 Development of resistance for selected generations of L. bostrychophila adults

to controlled atmosphere

A Generation (F;) I3, Regression equation (y = LTs (h) P RH Resistance factor (F,/Fy)
Fy -2.1628 +8.8104 6.50 1.00
Fs —0.9598 +5.0539 15.11 2.32
Fi —1.5333+4.9205% 21.27 3.27
Fis —2.0298 +4.9874z 25.68 3.95
Fu —3.0241+5.3542% 31.58 4.85
Fis —-3.6073+5.6931x 32.50 5.00
Fy —3.0997 +5.1782x 36.66 5.64

o BFEEENEE, o BB R, RN =B, R LT/ F, 00 LTy (FRD
. probit-mortality: . logarithm of exposed time: resistance factor (RF), ratio of LTsy values. Same for Table 2

=2 BEEBFEMNSERMERIRIER
Table 2 Resistance reduction of I.. bostrychophila to controlled atmosphere
{X5 Generation (Fi) EJEEN Regression equation (y =) LTS(;(h) nHEHM RF (Fi/}_‘\(;) UM IR E Reduction (%)

T —3.6073+5.6931x 32.50 5.00 -

T —2.5227+5.5201x 23.06 3.55 29.00
Ty ~1.7017+5.2715x 18.72 2.88 42.40
Fag —0.9028+4.9712x 15.40 2.37 52.60
Tias —0.4851+5.0749 12.05 1.85 53.00
T ~0.5004 +5.1015x 11.97 1.84 63.20

®3 BEEPR CARMEMCAS MmALRKEAESEEIHFE LR
Table 3 Comparison of development and reproduction between CA-R and CA-S

EHFFIE  Biclogical indexes CAS CAR
BAHACR)  egg duration (d) §.5410.35 §.9710.95
EFHIB(AR)  nymphal duration (d) 14.78 1 0.96 13.78 11.02
FEERETHACRY  duration of pre-oviposition (d) 3.5810.31 8 5.0310.92hb
GARELLE  hatching percentage (%) 90.1513.24 1 84.38 16,11 b
HATFEE  generation survival rate (%) 81.1512.03 76.17 1 4.02
IR OR)  number of eggs laid per female 74.8715.10 1 41.29110.12 b
FORHEECR)  duration of oviposition (d) §3.56 1 6.07 a 73.21113.05b

AR FHE RS, HREFAFATERTARREEREE (P<0.05)
Values in the table are means | SD and those followed by different letters differ significantly (P<20.05) between the strain sen-
sitive to CA (CA-S) and that resistant to CA (CA-R)

BHAZFRFRLEMEEEIEGE, TFHTRRENIAEZE OGS, MK
I E, BHDA CA-R M CAS RAKNEEIER (R 44 19.56 F149.87, AEMK=
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Crod PAIH 0.0646 71 0.0862, CA-R REBBET CA-S WF: AN, CAR &HFELM
BEANAERTE 10,73 K0 HERKT CASHE (8.04 K). LIREEE (R NEIFREE,
Tl CA-R RAMM T CASRAME, RA0.39MEEH.
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Donahaye AN, TRLEE ERE—MART @@ E B AFEORME. R4y
AR —ENAW ARSI, FfE, SEFHE O ReERHATREBE AT
B G P AR A R, RO AT R SR AP 1 i R AR R B S SRS = R
Pt S MUz, AR ESEZZETRME, AARBREGHAERS LB AYE
B S ARRFNIEE BRI UARIEZESER, FHEANSHE RN VAT R
AR BIEARK R E B A R RS, (B AR R AR 2 B B A
£T B ardE ) Al A0S A, OB M A W] R AU SR 2T A AL EE S B
= RHVTIR R R RIS TR EE S

Georghiou TERTFH BIIEM T6H, ALBRZAATHAFFANF T2BREFRE AR, UK
FIRFNRE RIS T ERE MR P IUE RN A SRR, BRENFUERFRIMEMNESE
HERISL, NEES A MR RB RS, Z RN AAR AT G5 K H
3. R EE RIRARAL, (e T, BEMEEREEEE R RIE. Dona-
haye TERTFARL R B URPUIER UL T 3X— 10780,

SN TIEEEY AR VRN, SN AN AESHRPEE RIS EEERE, X
RENEM RO, XERE - BARMEESEA L, BFATREEIEER, BT
FRAAFIE S R R AR R. E&ERUAEFMEHEBIIR AN, ARG REY,
EEDATRAAERASEELRAMALBEA KRBT ELEHEER, BHAELRAELS
BEEL D TR EEANME, NEEENE, DERERFMERENEZEREZ —.
ARG REWEE DA VAR ROMEAREN LEE R, XNT eRURTER
SFERHEEAMNR, 20MER EREURLE S E TR EE R R AR S 6 BRI MRS
HHER 2 —EAATH. SRUVUARMREREARIRIES, FEIMTEEARKEN. e
(U= R RN i BN A R RPN AT L S T

Bt AR EMASRFE Y Bryan Turner H-EM AS AR E TH S 20 E N, HEhil.
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Studies on the resistance of Liposcelis bostrychophila
to controlled atmosphere and its ecological fitness

WANG Jin-jun, ZHAQO Zhi-mos L1 Long-shu
(Department of Plant Protection, Southwest Agricultural University and Key Laboratory of Entomology and
Pests Control Engineering: Ministry of Agricultures Chongging 400716, China)

Abstract: Adult population of the psocid: Liposcelis bostrychophila» was reared with the artificial diet and
exposed to the controlled atmosphere (CAD containing 35% €Oy, 1% O, and 64% N, at 28 T for 30 suc-
cessive generations in order to select a strain resistant to the contralled atmosphere (CA-R Y}, Based on LTy
values, the resistance factor (RF) had increased 3. 6-fclds at 30th generation and it seemed to have the po-
tential of further development. Removal of selection pressure revealed that the resistance of CA-R was un-
stahle and RF decreased by 63.2% after 5 successive generations. The effect of CA resistance on ecological
fitness in the psocid was evaluated under CA-free conditicn. The results showed that the CA-R strain had
no unfavorableness in development but chvicus disadvantage in reproduction with a fitmess value of only
0.39 relative to that of the strain sensitive to CA. in terms of net reproductive rate (Rg).

Key words: [iposcelis bostrychophila: controlled atmeosphere: resistance: stability: ecological fitness



