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E o U F ¥8 L B\ Liposcelis entomophila HE S5y FINC IR M RN BIHE THRPVEARERAIRHUGER . MARE
HAWHREFELER. BREERSIXMFN Rt BB B R 8 L. entomophila Y15 B R IR 7 2 M AW E HI 2
FEHITTHR. EEHEABEHFNEYEERNERE b, &R T R EE(20.00 £2.44)min( N = 10) , i # H €
i L A B (B 2 (70.50 £ 6.56)min, N EZRB B E(p<0.01),HH TRBLAIWHNHELR. RAENBRN(ESHE
MoEF ) BRENRESSAREFEFARMHBA(ECEM _EFR)HTHEREBRBARTERELEFLER .S
FIAAHMESERSNEICERSN Y RHREN T EMN AR ERRMNEEERHEYENT TEYESENZE . &
REH . MESARESHIAMECHKEKREREEHVESFHSENEPYERANIEBRESR, KRB R EMBELES
R46.3% 24.2%M 140+ 1.0, SRAFEHBRNEY HEZRFBE(p>0.05), 5HESANRELBIN - EF EHER
RECHBHBAN _EFRABREBNERNBE (p<0.05), NS SEREZEAEC KNG T ET M ARKEE R BE
BRAEERR. AREYEENE FERREZRN Y RARENRABANRSTHINESZERE, A ECRKERN
BEAENBREIBR, 20N 55.3% £6.3%M15.0: 1.8, SERBEHAMHLERFTEE(p>0.05), MEMSBEBEML
ERBE(p<0.05), ANEXFNATEEZR BAARSEHENERBALTER.
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Study on methods of extraction and bioassay test sex pheromone of adult female of

Psocids Liposcelis entomophila
SHAO Ying'*, LU Yu-Jie"" , WEI Zong-Feng" (1. College of Food and Oil, Henan University of Technology, Zhenzhou 450052, China ;
2. Department of Biological Engineering , Xinyang Agricultural College , Xinyang ,464000, China) . Acta Ecologica Sinica ,2006,26(7) :2148 ~ 2153,
Abstract : That sex pheromone was extracted by adult female of Psocids Liposcelis entomophila was first ensured by difference times
spent by male to crawl to female and male. It is the first time in all the worlds that methods of extraction and bioassay test sex
pheromone of tiny individual insect especially Liposcelis entomophila were studied. Average time spent by male to crawl to female
and male were 20.00 + 2.44min and 70.50 + 6.56 min respectively in bioassay by self-made disc trap and there were significantly
difference(p < 0.01) . This result indicated that it is female but not male that released sex pheromone. Two methods were used to
extract female sex pheromone, including organic solvent dipping( n-hexene and dichloromethane)and dynamic headspace collecting
and extracted by n-hexene and dichloromethane method. Three bioassay methods ( self-made disc trap, mimicked storehouse and
Y” olfactometer) were used to examine the bioactivity of different crude extraction of sex pheromone. Using the disc trap designed

by ourselves, extraction by n-hexene through dynamic headspace collecting method had the highest bioactivity, the trap coefficient
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and the trap number were 46.3% + 4.2% and 14.6 + 1.0 respectively and were equivalent to the virgin of L. entomophila
female, both difference was not significantly(p >0.05) but was significantly difference with other crude extraction (p < 0.05) .
This result indicated that dynamic headspace collecting method could be used to collect sex pheromone of tiny individual L.
entomophila adult female. The results of different bioassay showed that trap coefficient and the trap number of extraction by n-
hexene in headspace collecting by “Y” olfactometer were highest 55.3% + 6.3% and 15.0 + 1.8, but these were not significantly
different with trap coefficient and number in disc trap (p > 0.05) and were significantly with trap coefficient and number in
mimicked storehouse ( p < 0.05) . In fact, disc trap could be used to trap L. entomophila .
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REALBME/EREREHBETHIEES, G THMYN EHER MHLIECE-ERA
BB i g PR SASH R TR A THEY BRER—-MEYHR T EN TR EBAM
KREAEEEMNEY, BRI AREHEREMER#TTNBABRMAERH R TRZEMMAR NI E,
EMRERT FERN FTEMRERARELREHFEERNHRCR 2, CEEXLEERHFEERNAS—
BAKEBRBERRE KBRENRR KRENBREZBES, Bh— S0 BR b= HE HE" Y. B
BRI EMATFERBAHEERNHRRE, BEBEANMEMN, BEER, RITRE, XA HE
BEMBKRAMERELUEE, BT T MEB/MRITHE S B F BAERFE RN A Y EHNE T
EHRRRERLME, BEARERABASHCEEENERFENEYNEFEX FTHERBAEEERNIN
H—SHERA—ENBEREL, MANF MBI REREGFEENHRANMARA +LEENERE XA
LBRME, AR EERETHRBEAMRGEEENAEE FNEFERENRER T E AYEENE T EET
THR. ZHEPEHERERS ALSRGET MA, XEXER-BaE KN FEEkBR ERE 2
MESFEL M FRLHERABANRGENRERFEENELENHERWHSMENZFTE X,

1 #E5HZE
1.1 #tf s IR

W B 45 H\ ( Liposcelis . entomophila) 5k B FH KM LB+ = MER T W3R REVR T FHRM QLE &
R, CEMNBLILXRFREEM¥RCHMERATZEF TH TR,

1.2 FERR R

TWHEBSRESGT 80 BFMWEER BRIEFH BELU 11 HEARKNMR, 23R EBHEEEET
(25+1)°C.75%RH 3R T V4 2 A,

1.3 BBHEPAKERFERHER

1.3.1 BHRBREE g 200 LBREGTFRRERPHCDRANEEESTHREHEBEE S, 25MA
200l EEBEM_—ERRAFBE REIEERA 1.5ml BPERBLER, B, BF 25CHEALT, Biast
B4 2h 5, BB EE, R EER. B EFERSRENEH. KABRENRBRYDHAECRBEBN &
e R I

1.3.2 WEREEEE ZBRNSEE1IWFAEE, SNEEERIRE, FEIEF B KRR
EREMAAXRER 75% + 5% , K 40 F K AR 04 B0 V8 5 B\ M B R R SE TR L b, R HE T RUBCTE 25 C Y
KR EHFFRSKESEE., F 80~ 100 B Tenax-TA 1E R ME 5 , Tenax-TA £ F AT £33 250°CH&E 4L 10h DL |,
SR R I FE 200ml/min, AW E TS EM— N BBUATIRE, AEFKXESEMI, WigxE
23 BSIER Tenax-TA S FIAIEC M _E PR B MU, A BIIEC ek Ul A — & P S sE i, JF
BHRE,

1.4 AYEHie

1.4.1 BHRRITHEMCHERSEE G B ¢10cmx 25cm BB B, A /ME 300g, BAL TR %
MmMAREMEERSOK, MNERNK—BAREMNERS, EFETFTETINEEEF -EHWEN), 240 5
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1 M fr H/K#R Saturated salt solution bottle 5 WP Tenax-TA sorbent Tenax-TA

2 35S Activated charcoal 6 F & it Flowmeter
3 $EJEHH Taper bottle 7 & Side flow
4 ;K #4% Water bath boiler 8 B AR K ZE R Vacuum pump

A1 BREBANGFERRNESAURETER

Fig.1 Schematic figure of trapping the sex ph one in Liposcelis phila by dynamic headspace collecting method

RELE, DRBHEDHRE.
B B 41.8cmx6.5cm WARME SRR (1), 4R

1 R Tra
JREE 41 40.25cm BYRIFL, MR BE4S 40 7L, R AE AN BESR — mﬁﬁmgxm)ﬁ
WRENRZH (2), U ABR TR, AR iy

Filter paper dipping extraction
4 /p3E Wheat

FHEA $dem x Tem BHRFIR )N, BAKAHBHER D
HEEROKE, nEEWE 2,

Bis A ¢ lem B/NEIELE, A 50pd HEHIHE S,
F—ERENBERE, REHHRECG)RABHENK B2 &8FEHRe RRs s
i Fig.2 Schematic figure of mimicked storehouse self-made trap
1.4.2 BTRITHERIFERHE L

RS E IR (P60mm) , K £ 5 (a) (FME 12mm x 2mm) , BRI H ,

BHBOL)EE EREPEHIIT4NPA(O=2m), FREITER FEZH, UM T HEAM A B ES,
EANMAAG—BERNUEZE, U BREAEE, BTN REEZECHMEFMEFIRE L, 3FHEER
BIR R, BRSsBEWE 3 IR,

a BN Plastic surface lid b EIA M B MIMEE Side elevation of disc trap ¢ [B 4% %48 %% 4% IE i B Elevation of disc trap.

3 affEiteEEERssEE
Fig.3 Schematic figure of disc trap designed by ourselves

RGN ERTR TR BRATERERS, HP 1 REABA 20 L8R B — 1A 20 %
B, M RBIHEALLRXBWER, SEAER 10K, XAt BB LR EFREHE,
REYMEYF M ETE DRERBZARA 50 SIS, ERERE—EAESR, ZERZ5HK 20
LARZRWER, BALRESR 5K, M E4S5 K 1,2,3,4,5,6,7,8,9,10,11,12h, B FIEFEAEZR
REWHE, 5IBERRARERY, BREER, BEB K, 5 BRRBT,
1.4.3 BREMNEME BRAPEANERYAINTNEMRA Y HREN BEABEFESEHEEH
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glol ey RSN BTE R EE K 10.0cm, A2 1.0cm, FIE Jef 75° “Y'RIEWE 2 583 Teflon &
H5EHARBR(—MENRAEREY, 5 —MEAB B)HE, ESREAKRERZE, S48 - MEEK
1F 48 2% ($1.8cm x 10cm) F— N AM, LSS NES[SEBE, SENSKERBEESSAEREITES
FE 150ml/min, BAMAEMEBAE(25+1) CHERNHELT. AW, BEFRBAZELIAY HBEENHOEEAN,
REMEICE 0min W BEAMIT IR . ICERM B HEH A WS RIRF SR AR B RS E e it
6], BEREMNPRENT S RPBECEE I EEN Sem &b, HFFEE 1min LI EF, 303X R B2 E SR IR
e R, MRMAREASIAJS 10min, ZWE & A B R/E L %8, N0 g BB RN TR DL, IF45 R 2% &
BAMITHNE,
1.5 FELE

R4 R R DPS #4447 Duncan’s ZE LB ¢ BB,
2 BRESW
2.1 FEHBAEFERNHEE

EEHESBEHSNEYEENERR D, FRPEAERFFH R E MR R EINR LR, A
AT LLE A N i S 3 R (20,00 £ 2.44) min (N = 10) , T Ak A € [a] T A A Y B (8] F 29 75 2 (70.50 +
6.56) min(N =10), A& e B AR R FImg R B RN E, 253  RRERREE(p <0.01), MR PBAM R
R R EEREEREZR T HERBRAREY RN, VLB T M RRE AR R RER 2
SR, AR R A R, AT TR BAREERENELE MARH THEABREERFERE.
2.2 AREBFEBEERPAEREH LR

% F§ 10FE.20FE .30FE .40FE . 50FE .60FE % 80FE( 10FE i & X Jy 50ul A FIAH Y T 10 # A B MHEE B
AW YUEHE ., F LFE Female,E T I LK equation, BI“AGST"), 10 M YEMEEY, B RAES#HIENE
BE, AP, HE 4 ERESEREPSBENAR A RERENFRBERIRAYER, BERK
= (BFERPHEE - X RBEERPHER)FERPNRERNER, ERINE 2 Fin, g2
FEH ,60FE MREE, ERIEERBANSA RH S 40FE.S0FE ML ER A B E (p > 0.05), T 5 10FE,20FE
30FE.80FE MBI BE R BE(p<0.05),7% 8 60FE EFC R WREEBRBRIE M,

1 MHPALHREFRFAEIEGENEWH LR %2 HPSHPFRARHBNYERBA R RN BFERE.5IF %
Table 1 Compare time of male of L. entomophila spent for crawling to ¥ (N =5)

female and male Table 2 Trap coefficient and numbers of different extraction to male of
RE5 M€ fe) M 2R, (min ) € [ 8 (min) L . entomophila in mimicked storehouse
No. Crawling to female Crawling to male 3| 4 (FE/5041) BEER(%) 3| d Ak
1 9 46 Lures Trap coefficient (3/50) Trap numbers
2 14 52 10FE 1.0£0.1d 5.7+0.9d
3 14 52 20FE 27.1%1.6¢c 19+ 2.0c
4 14 54 30FE 32.3+£2.6bc 21.5+2.5bc
5 19 62 40FE 36.4 +3.2ahc 23.5+2.7abc
6 20 72 50FE 40.4+6.7ab 25.3+2.6ab
7 21 74 60FE 44.8+3.3a 27.3+2.8a
8 26 95 80FE 31.3+3.4bc 21+ 1.7be
9 30 98 ETHBFAHFHME « FHR, EPTHFFESE5 Duncan £
10 3 100 BURWER HANFRRTERREE (p>0.05), RRFEET
3 Average time  20.00+2.44 70.50+6.56" " EREE(p<0.05); FHER Data in table are average and SE. the letters

in table show the result of Duncan multiple compare in each column: the same
* x FRAE LR ERER EE (p <0.01)showed that two treatment  letters show difference no significantly, different letters show difference
significantly (p < 0.05) ; Same as the following table

were significantly difference(p < 0.01)

ZEEZFEHSP, G ARRBRFE RO EFRERFRERNBERRAENERIHT TER BEES
MERMK 3 PR, WTFECKRKEBHNBERT S, BERRBENBERARERYAEE (p>0.05), MAFE S E
CARRER  EH MR AP RREB LR, TR BERBERBLE ER B F(p <0.05); &
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WECHEHEROEERSR, AMAAREERETERRERER PASGEERNREN B,

23 DEFHST 2OATEARRYEERBAERNFIRRETBEAH(N=5)

Table 3 Trap coefficient and numbers of different lure to male of L . entomophila in disc trap

#®i NA=Y-$037 31 M ZE B SEM B Extracts EERBHRRK ZEF I8 M Inmersion
Index Extracts by n-hexene Female by methylene chloride ~ Immersion in n-hexene in methylenechloride
R R Y Trap coefficient( % ) 46.3+4.2 a 4.5+5.7a 25.4+1.16 b 19.6 +4.2b -7+0.6¢
iﬂ/g)(%m) Trap mumbers 01,0 12.6+1.2a 10.6+1.1b 6.2 0.8¢ 6.4x13 ¢

0.

FHHFRHRREIT Duncan FE B HIEER the small letter show result of Duncan multiple compare in each row

2.3 AREYAES EHENER L

KRR e IE ek e W % IE 2 45 1R M W8P 2R TR B9 2 0 0 R 0 5 PR O 9k BU AR O A LA B i A
HEROFRAPTA. ARATUFTH ARBRBURAARKNEYWNES &, FERENBFUHEREE,
VERENEABEENRSTHEANEESRRE, KEERBMBRBYEE, 51K 55.3% +6.3%H
15.0+ 1.8, {H7ESCPR AL o 3255 J8 B &8 5 o A 000 JE T o, X PO M LU B S8 V8 H B 59 IE © B BB 0
HIFEMRBAF . B LA SRR o 2% R B S 1k xd i B AT R

£4 FREYFRVUESFLETARDY MR BEALHNIERRENFE L

Table 4 Trap coefficient and numbers of different extraction to male in L . entomophila by different bioassay methods

E3d- 1 ECHEMH PR 50FE B %%

H | Virgin female Extracts by n-hexene SOFE Immersion in n-hexene of
Bioassay EREB(%) R H(/20) BREB(%) B 5 %(/20) BRERRE (%) FERH(20)

Trap coefficient Trap numbers Trap coefficient Trap numbers Trap coefficient ~ Trap numbers
[ £ & Disc trap 44.5+5.7a 12.6+1.2a 46.3x4.2a A 14.0 £ 1.0aA 19.6+4.2b 6.2+0.8b
B P % Mimicked storehouse 5.30.6c 2.0+ 0.8b 32.4+3.5bB 10.8 + 1.9aB 40.3x6.7a 10.2+1.8a
“Y”IRBEAL“Y” olfactometer — — 55.3+x6.3 A 15.0+1.8 A — —

P EARETHRPHPEFHFRRET Duncan BEHEHER, KEFFHRES Duncan FE B MR “—in table show

no experiment, the small letter show result of Duncan multiple compare in each row and capital letter result of Duncan multiple compare in each column
3 itig

FELBIEATHERBAMRIWEFER. BRTRABAKGEERNBER T A BN E Tk,
ERERRY, ECRHRERRERBNEYESE, ECREERERBAKGEERNBREEN (InEL 2 Mk
3); MESRREEBBNEC MR ERBEREEKR, FRAERE (L 4), BRTLUATESK
W EE Xt me e B B R R P EVEE B R HTIR G

ERREYEENE LS, BEFHETUELSE 2V REREN/ DN ERORKE , TUEBHNE
HAFGIEWRFERER, ERERY 120 HIEECKRMKERBBHINERRMERBHINERRIEE (p>
0.05); MR HEHEFHBN RN B ER D, AHEEAMAES By, KERETFHEMCE L HH
RS, BN CES T HARE TRESTIET, TUREREMBREFER, BMSBREFERIFNSHE
BAFRMEXRE. ABUNRBRAFANEEERNATRLS Y TRABKABHERG, A, #HS
BERENRERERCRHAL, WRRBBERNTFHBANEERNZARE, LERNABREERE
LRSI EEATE, EREMNENZR D BREFSBREENERYRECKKER, ENBERBAE
55.3%,FHREN 15K(20K). BTFREBBRETIENNER FAEATEHROEER,

FLRERARTHRERARRERARANGERN BB ENEY EHMNE T, MR EERE
MIREETEHIREM, BRAZBRAREHTRABAUHEERNAEE, N THELRENLERATER
T~
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