4508 %55 10 H A 2 # Vol.28,No. 10
2008 4£ 10 A ACTA ECOLOGICA SINICA Oct. ,2008

EREERNFERFENERTAFERE

(P ER PR R BT BT R R EE M EREAKEE LR 100094)

WBE . FRRYMREYEFNEERE, SEHBAERACHEREN IR M, ITRKEAMMEHNERNGEE, ET
AR B EEFEIH T AR E R ERRER AN ERE F .. RAEYRE (WE#EY . BEEY 5IFER
) EELS R (IRE A KR A S FHAEERD) FA T &85 (20515557 3RE5H RIEE SMHin) SR TERBRET
EENFER, RE—BHNERN, SHBEEHBFRABNBE + BE R . BEEE SEREES & AN HF-
B R BB ZHH.

KER AR F R T F AT R E

SIS 11000-0933(2008)10-5113-10 FHE4IKE Q068 STHEAFIRAG:A

Host-plant selection mechanisms and behavioural manipulation strategies of
phytophagous insects

LU Yan-Hui,ZHANG Yong-Jun, WU Kong-Ming*

State Key Laboratory for Biology of Plant Diseases and Insect Pests , Institute of Plant Protection., Chinese Academy of Agricultural Sciences, Beijing 100094,
China

Acta Ecologica Sinica 2008 ,28(10) ;5113 ~ 5122.

Abstract; Insect pest is one of the most important factors adversely affecting the development of crop production,and the
control method intensively depending on insecticide application has brought serious 3R ( residue, resistance and
resurgence ) problems. The novel control strategy based on the behavioral manipulation of phytophagous insects has become
a main research field in recent decades for sustainable management of crop pests. Many trap and repellent techniques
derived from the natural plant resources (e. g. trap crop, repellent crop and trap twig bundle) , physical stimulant materials
(e.g. trap color, repellent color and trap model) and synthetic compositions ( e. g. attractant, repellent, stimulant,
deterrent) have been developed successfully. Beside the single trap strategy, the pull-pull strategy combining different trap
measures and the push-pull strategy integrating the utilization of trap and repellent measures, have been widely exploited for

pest management in agricultural production.

Key Words: phytophagous insects; host-plant selection; mechanism; pest behavioural manipulation

BT AR T IFTXER SR, BERENTEZS AL HERNE, BEER R R A,

ESWH : BRE LSBT R RIS B E (973 71R1,2006CB102004 )

U548 B #7:2007-05-31; 4&iT B #4:2007-11-16

YEE BT REEIE(1980 ~ ), B VLRI L, TENER AEREB. E-mail: luyanhui8012@ sohu. com

# SEINAMEE Corresponding author. E-mail; kmwu@ ippcasas. cn

Foundation item: The project was financially supported by Key Project of Chinese National Programs for Fundamental Research and Development (973
Program, No. 2006CB102004)

Received date.2007-05-31; Accepted date.2007-11-16

Biography:LU Yan-Hui, Ph. D. , mainly engaged in insect ecology. E-mail; luyanhui8012@ sohu. com

http://www. ecologica. cn



5114 £ K5 % K 28 %

%3 ALSEAT AR LBV T B R, R A A B SRS AN E TN ARRE TEEIRY,
HiE Y AR AT — T VR T BE R, X O AT O R T TR, R R
110 BB T HABRA 25 B R BRIER T — R FRT HAEEG. ACEaER R EF %
BN, T BEHAT N HUHELL RN R 5 E P BN, RA BLR B AT R A7 5 F AT il Z R ) 2 1
KR, UHhREX LGB NAER SEARTF KR ESE,

1 BHRFERE

1.1 FERBETH

SHEEHREME, FFEWS AL REFES-REFE. HEERRFEAREFEPREEK
PR ERYR, M REFE EEREN. —Boki, AEER MR BEF 5 0NEF LR REE LA
R, RN FAE NSRS OA—3. FHit, AatR HpgEn IRIEGHIE - WFEEEHERIRE
HILREE, ERPNEAERE D AR RE E 5IEF EEY Z BEIRH A [ A Y 2 8] B
BT —RIVERETAVHI(E 1-A) . AREFEMYSHE —RSREREY R, TR RN
SRRV 5 T 25 — e M X B R B S B SRRSO, (B AN R Bk 22 5 | B Y R B & R B T Rl
FET R WG, T AFRNTEEY, AR kR RERNNEFRE WA AR, E RN AE Y MY
BB PBS TR " . R, YA B 5% E MY R s BRI, A R d
SPOX AR F EEYIN RE” B 52m” , TS S5 RN , B 0= 7E B C BB A E S AR 1M
o
1.2 FEHEFYHE

MEERRKEF ERET N E AT ENE R GEEER) (% GEER) M 3 S EER R, X
Frot AR, BB B RSE  IRAE A AR 30 RS R BRI (1 1:B) o B IR 7E B Al Bl B9 E 1] 98 3 31
B, EREZAAYHGE AR sB R, A R e B M. BREsE GFAZRM
AR, WA YR BE PR N EHATIRG . TRk T L ISR B R AR A R
BRI BIE Y TR R R B SR , FRBUE AR RN, 2 B R B A F A YT, B R R Ak A B R
F 8% 7= OR A8 SRR AL _b B3R At B2 A8 W W) 2 | R S S AL A R SFE AT P . AT IREBEHFEN T
R, B 5T B R RS 7 A RGBS AR BZ AW YN R . BRI B R
BRI E KA BTSSR BB SRR B E AR R AT R, B T e B g
2 FERITHEE

FEREE W B R R R EAT 8 LR BER A, & AT R SRR A R H A 5= (8 1.
C)o RBIEETNF FEFAT NN R BIGR, PR T IR Y R Y B BHE S R E Y R IR A
Ko BEE, OB EE A IGRE AERAS YA R T F R h AR EER,EEF E%EF
TIPSR R & , RN & B B (3051550 L BB L RIBGR] I 50 55 ) SOBh Bt , OF 2
M. SIFN, FEEREY . FEAFHEGEHEE THRRE, ATE R T HEiE a8 F R Az AR
HR,

2.1 RAHEYIFIR
2.1.1 ZREHY)

A B F FAYIBE R — SRR A SR , XS 26 o e AR B B SR E . IR IR R E
£ 2000 BT, E AP N R 2 R EBERY . TFEAEER0A —BIRE, nEi
Lycopersicum esculentum Mill Yt /NSEUK Plutella xylostella L. i B R IFHIWHMAIEF , &5 3R H 15 Brassica oleracea
L. var. capitata L. W R A SRR A" B3R 2508 Psila rosae Fabricius . 25 F g
Hylemya antique Meigen , i3 B H B Leptinotarsa decemlineata Say B 5 4F Acyrthosiphon pisum Harris W] 43 FI38 i
FPHEVER, Allium cepa L. JJE | Daucus carota L. var. sativa DC B8 5. Pisum sativum L. F1BL R Ricinus communis L.
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- 1

AT BEHE N o 5 4b, B Vicia faba L. Yu|8/E B 8] Ocimum basilicum L. 8, AT Satureja hortensis L. B
B B> FHIRIF Aphis fabae Scopoli L BEA R,

2.1.2 #HEMHEY

— S8 B HHE Y R T B R R A, S B SO Y W] AR 5| F BORRT E RV R TN E, X

AR B s BRI A R BT LB MR R 2 P B, R — AR E AT

o ERE, &£ 7= L ¥R EK Zea mays L. | 5% Sorghum bicolor (L.) Moench 3% £ # 4L Gossypium

hirsutum L. F#48 ¥ Helicoverpa armigera Hiibner ﬁﬁﬂfhﬁlﬂ[m , FIFATH B Abutilon theophrasti Medicus 3558
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. K= Glycine max (L.) Merr H W) 4H ) B\ Bemisia tabaci Gennadius Bl EAMRE, B EE
Medicago sativa L. XiBEN H SIEE T Lygus hesperus Knight[m , FPAE S 3R SR SR AR A SET W, Helicoverpa
zea Boddie!™ | #f % (] H 3% Helianthus annuus L. 35 £ K 5 ik 0> B Dectes texanus LeConte'™ | i 18 35 1
Dendranthema grandiflora Tzvelev 545182 WAL H D) Frankliniella occidentalis Pergande[m & — ok, EEM
YRR 455 A R B SR S AL BIA TR MR R FE AR B B0 3 e, AT (AR F RN ) B R M AR . 2
R — R SRR B F R TR SR AR Y, F R SO X e Y AR, B
e TOTE HAl T R BB 4R M, AR X R TR Y A BOLHE M Y ( Dead-end trap crop) . MEUK Crotalaria
juncea L. W] LI HEEAR R S350 8 Maruca testulalis Geyer[m KM LLFF Barbarea vulgaris R. Br. BER{ZNER /DN
eI BARE Vetiveria zizanioides (L. ) Nash BEE A RBEAR B Chilo partellus Swinhoe™ %5, X — H ¥
WIES AR R EFNEARFERED, G Bt EE DL E Solanum tuberosum L. i 7] HEAR DR E
H W1 Leptinotarsa decemlineata Say[?'s] ¥ cryl Ac 5%, cryl C B FIMH 5 Brassica oleracea L. var. acephala DC 3 H
BEERNDE i 12 ,Bt TR HE R H B Saccharum officinarum L. | B JE P 22 M8 Eldana saccharina
Walker %' &
2.1.2 BHEELHE

BEKIESHEMYERE TR B I Mg HRERER, BWEZRFEE —E X5, 5iE
A PSR R B AR , TS & PR B R BB AEYITE R, BEBIEAR L FHNTR SHETEA KN
BiFo B4, RIFAEZE BB Populus spp. %5 KB A AR s R 1) | A FI/NAS 25 RS BE4E MR AR R oy
Mythimna separata Walker PO F R Ulmus pumila L. B ESa7 o g he AR -
2.2 YEEERME
2.2.1 #EEfA

BT BRI BB ERRTFH:, ZBER T HEORERER, RN EN & 6L A Rm A,
PR A = R 3 ek AR A R S A . R, AR AR B RETE R E HM B\ Trialeurodes
vaporariorum Westwood . 79 4k B &) Frankliniella occidentalis Pergande, & 7 B & & Iy Caliothrips fasciatus
Pergande \1#/NSZU8 Bactrocera dorsalis Hendel % 20 [E3E H 23 B XGH B FHRMBRG R ZLNH, KIFEER
FPRERCER™ Y,
2.2.2 IR

— SRR TE F B B B XA R B B A SRV , 3% — RMIE R F AT AR P WA N, RAARE
BB AR ERIF RN » 20 THharpr i, I SMBRTT 26 1) R4 4P 0 R sk gtk 7 | U5 TR T % T 4 €0, D W
AR, B MRV I L R ISR R B A R AR, 24 BT AR Y MBI EE Nicotiana tabacum L.
SRR BRSO,
2.2.3 FHEER

BR T X4 BRI B s BB LASE , A S B B Y T R A B B AT R, An3FEEEsEiR
Rhagoletis pomonella Walsh {7 8037 it 37 EHEYIHIRE , St KEAR BEALE AR , 3228 So b 8 4w 47 T 2600 TR
SERRE BT, HAR7E 8em ZEA W HW S| B3R, i 8cm DL EHIBIENBIIEH . 44X 17 ARET
BH AR B BRI A R 28 7E AR DG T A o Ah, BR R BRZER Conotrachelus nenuphar Herbst™ |
FaEPELRR SR Rhagoletis indifferens Curran'' | J{/NSZ#8 Bactrocera cucurbitae Coquillett[m FR R FRIHENARE
ROKDHFEEERNE TR E A AR,
2.3 ANTHEBYE
2.3.1 5|&EH

7R M E R T YRR 18 SRS —— R Y R R R RE . B, TTRAA
A B B P B RO 3 ok BEAT F BB G . B0, Bartelt A1 Hossain F| FIM #J4% K Y ethanol | 2-
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methyl- 1-propanol .2-methyl- 1-butanol ,3-methyl- 1 -butanol . acetaldehyde . ethylacetate B il i T —FpELE 55,
I EZHTER AR T H EE & Capophilus davidsoni Dobson'®’, Cruz-Lopez % A X} B W8 & Spondias
mombin L. FLHE LR R WA 34T T S HEL I, 45 R % U 79 B S8 Anastrepha oblique Macquart [
EENRA ™ Murai Z AN R IAEYERIER Y methyl anthranilate X 8 i8] 25 Thrips hawaiiensis Morgan
S8 D Thrips coloratus Schmutz A &8 & HEE/EH (s}

PRGN AR S Se iR BYe R AR T . IR T EE YR, R TR ER L PE
REVERPRSIRIE= N MY, S%5E , SIRP ISR ™ 005 /E AR T B2 C BRER butyl hexanoate, T
RAE/PARER BIRU TR IRER, 8T RE A , 51 R 52500 i 28 P 7EiX S/ Ik b, BBy Ik T 3¢ 585
MR fEEPY ) TAURHE R M5 (Z) -3-hexen- 1-ylacetate., ( Z) -3-hexen- 1-0l 5 benzaldehyde # 4:1:1 $AFHAL
b, X B LR R J7 Mk Cydia molesta Busck B RIFHFEEMER . MAEHY PIER LS alpha -
pinene 5 Hodoron WX}l H A<M 1% Urocerus japonicus Smith 754535 5B B W8 Terminalia catappa
L. R B UM R M40 53T IR BC G X346 /NG Bactrocera dorsalis Hendel W B 5 SR BCRAR S , (B RS B M4
RERERREE™,

2.3.2 KR

— e F Y RARIRE R YR 57, BB T I S £ 4 B $A 8 1] S BT AE 1] 75 3 , A T 6k
RERE R R, X SR PRE R R B T & F RIKE R A R 2 L6, Hin, Poland S5
AFBIEFREMEYIE LY 1-hexanol, (Z)-3-hexen-1-ol, (E)-2-hexen-1-o0l, 3-octanol F1 5 #fi}# i verbenone ¥
TEHER L, R IEEA B T YT /NEE Tomicus piniperda L. 33515550 alpha-pinene 13 E A HYIEK I 7k
# Pinus sylvestris L. {368 ™), Fettig G N ZBAE % EHYIE R YRS DT verbenone 1B-4 AEH LAY
FHPGER A/ INE Dendroctonus brevicomis LeConte XF8| BRI HI RN . Ebilgin 28 A % B3 Z, B Acetophenone
S P AR R/ N TR R B TR TS 14, (B % L R o R BN

LR RS HEEN FEAERT R BRI R ShE4% AIRE , W46 E - 1T ( Rhodojaponin-IIT) 71 5 AL
B24E Rhododendron molle (Blume) G. Don 7.1 Z.l8 ( EtOAc) ZEBUY Xt /N 3R % 7= R4 2 0A B 1 IR e/ F 180,
Charleston ¢ A\ X PR PR Melia azedarch L. FIEJIRI Azadirachta indica A. juss P& ¥ L) A Y 25t iB
BRI RE NSRRI P, Seljasen Fl Meadow JU) % BRENHE Z 417 NeemAzal-T 5 EISFD F 1K R 88
AW H PR MK Mamestra brassicae L. ZEGSERH 1K ERO=IIE,

2.3.3 IG5

LEREME TS, REHE FEBRTAEER, R B4R K T —E R ENBRE R . 3%
TR, B RIBGR o] AR YR B SR YR A0 RS IR B B, ™ LR A AL B9, i B ST 78 B
%D, FRRA T BRI SR BNBA A, B E R R RN IOES A RRE, W KE
H1, Duan 1 Prokopy 7E/NARERFE IR A EAKMER , L3508 B R 7E 5 AR b SO — 2P R, 8
BB AMR AR HERTRREFMN PR AN H A EHBE R BN SHEEMTHER
RABIRER, AREH T SRR B R . 2006 4F, Haribal 24 AZEFHRHEY) Solanum surattenses ¥
5y HH— ok 8 SRR AT AR 0, & B H IS0 Manduca sexta Chitinase 75 % 90 8 RO BUR RIBAE R

Y RIS B ™= RIS, (BT R 7= SRS B B e R e F BRI A, W
Unnith 1 Saxenna BB E BR TIX— A FREHE DKW EEE, 1990 44t ] & 3R SR Byl o=
YLFT 84 Atherigona soccata Rondani ZEH'EAF E EF=0, #MEIFEREZAE ™, EER, = IR DB
REBTADEH]RE, N, KL ERE Sassafras albidum Nutt H ) 3-trans-caffeoyl-muco-quinic acid X &\
BB Papilio troilus L. 75 & & B 7= B0 I /e BB A ) R BB If Toddalia asiatica L. ¥ (-)-(2S,4R) 4-
hydroxy-1-methyl pyrrolidine-2-carboxylic acid BEilli# FH7 KUE Papilio polytes L. B =5 [es] , 1] H 27 ent-kauran-
16a-ol F ent-atisan-16c-ol BGFPY) 3} ] H 2& K EME Cochylis hospes Walsingham & lﬁﬁﬂ‘]fhﬁlﬂﬁﬂﬁ'ﬂiﬁﬁ“ﬂ o
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2006 4E , Lee % A\ | &k BB Capsicum annuum L. FEJ(E) -capsaicin Xf {1 FH B Helicoverpa assulta Guenee 7= 5j
HE B R , DA N R BAR A B Al = B R ) 1
2.3.4 IR

— S YR AE Y B B U R = BN BA B A IR . R TR BB T RN AiE R
X HEEA— R LA . B RES N IE AN Z A BRIE AR, RIE &R I & B3hi
WEGIT, EPRENLMEEEE AP E EEESERAERBAEEERA . JIIRE 0RE—MRIFHIE
B, 538 HF W Pieris rapae L. /NEMK W EKAE Ostrinia furnacalis Guenée , RIUR Mk Prodenia litura Fabrici-
us ZEMEROIFRAERBR" . BERR, W5 BHEY Leuzea carthamoides Willd i 32 B4 20-hydroxy-
ecdysone BB BN HIBREF Myzus persicae Sulzer F1%j%) /NG M ik Lobesia botrana Denis et Schiffermiiller 4 it i)
B,

B H 7= B R 5 E AR R B 2 R E R ENIRR R AT Y . R SCERICER , EMAR R X4 TR L R R AL
FETMEERT o BRI AL, BA YT R E R RN AR gkiRE " . B REWRA  NERST
Erysimum cheiranthoides L. FT 438 HH WY erysimoside . erychroside 2549 i X} SEM 8 Pieris rapae L. HEF W T
7= IR 5 4, T 20-Hydroxyecdysone X % /N M i ™= B BA M RIER T
2.4 JURHHGR Uy PR
2.4.1 “Th + RO

“BE + R R R E LR PR L LS EEESS A RS I E AT R EERCR . NTETE R
Glossina spp. WIBGH , AARER 551 R B0 AR ¥ Ak , (BE 5 R e ik L RE A RutRE T H
BRURETT . Mantel ZN7EHEMY) EHHEYIRT I BHIRERERMOFERYER™ . Duan il Prokopy MI7E
B BEROCIR A AR B S 7 U0 5 | AR R B SR SR oM B ARG ™ . AR RN 4 A R R LM R R 4
YN TEFERAR FRENT
2.4.2 “HF-BEE7 R

“HER-AR RIS B L 45 A W 5 R I MR A IE B E B, Cook 5 AT RIS T 2 TH 45
R, SGAFAREEY SEREY R P —FHR, Khan % AR X — %7 K BEEARREE Chil
partellus Swinhoe Z£5 B % B B9 ifih L BUE T B HIRER™ . T Cowles A Miller RIFI FA AR Nihs
R, IR RN HE R IR, 8 RO R T 2 A Delia antique Meigen 125%™, X— A 7ML &
K BIA b GBS TR, Hrh HE R R R M B B (Rt i B = DR R —— BB R ™ Mesh, Y S
AR AEMEY SIREN ™ R 55| R a4 AR dh — IR R
3 HIRRE

B4R, AR HBALER IR P2 IR 5875 B S5 R RB B L , SR T4 2 1 3 R B 8 e B A
TRFRERNE A, BRAT RESAR B T — = 0 —F AT A, ETWRRT A
RS AP EA IR, I E ST 0 R E R iR F AT O, BET R4 AT 0 ad 72 A HXHR X 4
(TE¥) B35 8. XA XER, Bra SR T, T B HEAY U KA RERA R EEm, EFRN
ik, BIRAT AR S ERITAEERIRTIRE T Z R,

HE R R ROV RBRTAES T HN ARSIV A R R ERARE R LA FERE
M, Bl THAERESR, B RIERE , BRI —17 B KA R AT AL LB X, MRS
FR BRI SR F BT AEE SR TR FIH, 24 B B & R8T AR SR F R AT N
FARTFE EHRINEBIEFTERD o bt B E R R BTN WA BRI L R X AT N
BRKTFREA RN esh, TR AT RS 53 FAEYF PR B R #F L AT A IR 5
P s TS Bk RETE N e R s AR B A R v AT LI, A AT N AR, O AT MR MR
TFRARBEFTH BB

hitp : //www. ecologica. cn



10 41 RSt & AR R R A I R AT AR A 5119

B AT A AR AR M B B R AR & DA R TR Brse , X B v I 17 R0 . B34
N ESERTAREREFERR, FIINRAEZNEERR I FE I BERREY, S v B REY AR
R AR e, IR AER B B B A5 B, X TRERL 5 F e 1T A X1 . F R IGR RIS T8
PIABA P EIIRE . W0 Liu 505 R BIGAE Chrysanthemum morifolium Ramat H IR Y33 BA £ 57 19/ SR IR HE
B H A S R A, AR T 4 T P Ab R R R AL R W R, LAJE RS P TR R 7 A T R
7T o ERER AR /N 7= R B R , (B2 2 /N SRR L RSt R A T AR, ST A S B
MRENBRR RORIMR BP0 B, B F AT VBRI B SR, A BR R IT X —F
WA R, TR & AT R A RIER SEBR A E . SR, BRIV 5 A W e &
BT NRABESRER, B2, BREITHMAAFRITVRERRNEZETHAEERNE L,

FEAT R, MUEAE K BRHA A K, ERMESEREESAR SN TF RS G,
HAnTE B Y- B RG2S B AR M i T SR DR R P AL MR B B b, S e B R AR SR TR AR )
B SRM SR RO, TR B AT N o X — B ARTEBIBITF Arabidopsis thaliana (L.) Heynh,
ERBEHY LEATRE ., R, FRAERARNAHAROAERFNRBED, BE+ BE K
W% HERF R RIS HERR AN ARG T B R , X R E AT oy RSN R _ R R RS R,
YRAFHE— SRR LA
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