B B % 1R Aaa Ememologica Sinica, Febmary 2004, 47(1): 106 - 116 ISSN 0454-6296

ER|MERBFEIITAH
25 Fl 41, XA A

CHTIL 4R A B RSB, BU 3100290

HE: #ARBEEH AN SERTAZh. AHEEELT, 2 TEA R R N REEE T BAMES HE
MREMET B TEAN., BAENBMSAMBEE 60, BN EEn e ARl AT EERR
M. BHZESAMNERZEAS G FEABD PR AT EHYNE 4TS SETHER. 2ARTAM THe
PR RO B A S R EN T, SRR T A A R, AR TR AT AT 0 E R ST A AR A A R
THRESERREIZRLERRFR.-

<R WETRMH, FEEY. B 230N FREE

HESHES: uss  XEAFRIREE: A XERS: 45462062004 )01-0106-11

Learning in phytophagous insects

LI Yue-Hong> LIU Shu-Sheng” CInstitute of Applied Entomology, Zhejiang University> Hangzhou 310029, China’
Abstract: Learning is defined as a change in behavior with experience. Several kinds of learning- including habituation,
aversion learning, associative learning, sensitization and induction of preference, have been identified in phytophagous
insects. Phytophagous insects have the ability of learning in both larval and adult stages. Howevers larval diet and
experience of feeding do not have direct influence on adult behavior. Learning in phytophagous insects is related to
dietary range. types of host stimuli and the special-temporal distribution dynamics of host plants. The ability of leaming
may enable phytophagous insects to cope with a complex and dynamic plant environment more effectively, enhance their
efficiency of host utilization and thereby increase their fimess. Undemstanding learning in pest insects can provide
important information for the tactics of pest management such as habitat manipulation and behavioral control.
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PEREER A B2 HF =M AR ANE
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D aec AR A A0 S A B RO R B RO

E8, S — A R Bl 4 B R T AR OS] AN BT T
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A EEED, Rl — R RO R, IR T Al R
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RN, X B A RIS A5 ST
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AR RRZEI 6. X—/iIRER T/
ZOARDL I — A R AR L . AR B IR b
08 A FRMAEF TE AR AR R, AR T
MM AR E, B ATAR R I R 58 795 3] 58 ) C Szentesi
and Bernays. 1984; Usher et al . » 1988; Cunningham et
al.» 1998a, 1999); £ E8kax 405 FRM 1
RAFIRIEIERRAL AR, Z BN RTI4TN

(Parmesan et al .» 1995):
4 M BGERTEE X

4.1 FREIEHY

e B ER GRS 2R RS E AL
I R R B A Y I S Y0, B R
RARNARE SHEEEMRCFERMNE, B
FHZ & Rm G =BT A3 FE.

e 6 B TSR A & S EE D RS R £
Dh, RT AW E N & M e 00T A, S5 EHE
Wy ar B pra iy 2t N, I B3
P A e T AR A E, g
Colias FRBIE T XM EE KL =005, 2 &k
T SRR R IAETE R E Y L RIPLEE Stanton,
1984). EEREHZHEEERBRPFEFIIEE,
UMWk W8 Heliconius charitonius ( Swihart and Swiharts
19700 ¥R Traynier, 1979: Traynier, 1984; Lewis.
1986: Traynier, 19865 B ARG Papaj, 1986a) %%
E(Cunningham et al > 1998a; Cunningham er al .»
19990, & L 08 Bactrocera tryoni { Prokopy et al.,
19912 F ¥ SE0E Ceraritis capitata ( Prokopy et al . »
1989 A4 AR f3. 2 I 88 A0 52 ¥ 5 08 ( Bemays and
Wiubel, 19852 F14& M, 1 & K4k 49 M (Saxena and
Schoonhoven, 19823%

SR Y B R B ) 2 R i
BRHMEY MR RS, Ael JEES
THWE. T SEEZEEY LR EENTNE
EFBIN. Fl SET R xR
Carausius morosus %5 B, TEXU M) A FE 136 P E B 10
TR TR B R & TN AR & R PE B 1 C Cassidy
197830 X 7 3 H R (Lewis. 19860 Bk ¥ Halsica
(Phillips» 19770« 2% CallosobruchusMark, 198203
VHEE Deloyala guitasa Rausher 1983 ) F R A, ¥

BIEFIZR I K EE (Szentesi and Bernays. 1984: Blaney
and Simmonds, 19850 7 M %2 ( Benays and Wrubel,
1985 R 2 B, LA Z M8 B %) & (Papaj and
Prokopy: 1986; Jermy- 19870 F 2 4L K

HERLZEFOLT, H e R R RS EN
— LSRR AR A AR R LT 1 B0 EE (Singer, 19860 A
I B A AR SIA T AP AR AR AL, dnEAL T 7 6F
BAREN IR L ) SR IE A PR TR S RO H R A
M E{Traynier. 1986); 250D, IEAL T F= U BA ) 3 &2
SERRRYE SR A AL E RS R E AR S R
i 58 B BB (Prokopy and Papaj, 19883, FHERA
ik e A R AN (X RSB I 2 R AN [F A A A AT
A, 1T Bk T2 2 AR 45 A5 RO /) AR i Bl 27
AFF LR K 3 I R A0 46 47 59 A R 48 #R CPapaj,  1986a:
Papaj and Rausher, 1987).
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BEAADRBERETEAZIEITL W
2. SRTMELESERE R ) 7 W, R FERTLUE
HEFMCRE . FE RN BB ERN A 5
S AR AT TR, MAWEMXTE
RSEHHE AR R RRTEET IR T TRE
I 18] CProkopy et al.» 19893. [ [ % ST
RIFFACLASE, S ot | T Rk A SR AR T pRiE T
)T E AL T B A RS RO SR AR AL, (B H BVIE
AAEREERBEA XM NRE (Papaj and
Prokopy» 1989).

TR E DR ER MR A%
X A IRD F] A 5 S, G0 SE G2 0w M A 2
SRAEF TR ERrgR KR SR AT R
ORI I AR L. ELRKIE T IR,
SAIER ERERME T OREEER, FRN
MR SRS R RN R R, BEmBEE
B A P O BRE (S S 2R B SR SE A B ST AR B R 2
AT 8 e [FI A AR B 35 5, T oK 22 T 7= BT B 1 5
?E@ﬁﬁﬂ”ﬁﬂ%ﬁﬁ%%i%iiﬁzgﬁ(Roitberg
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4.3 BRI

TR B ) B ATy AL AN ATy Tl A5 3D AR
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BRI A J RATER T LA ) A8 2 e IR
ERMRGEA. 8 - REFENEAEEFE —E
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WEISRET R B — R IR B U R B AR
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.
4.4 MMERETAEGFRE

FIT AR —AEANNETHT RS R
AR O 22 T I 59 FF S A A R B A AR B AR
I, 2 BB — A P EX BHEP SRR
ST ARBERLRERGEE, DREAMBRER AN
[ xS R IR E, R L H .
EX T2 HE I B R AR 2 R AR E doR
U, AU AR A JE 8 — R0 AR A A T 18] W22
AT 22T R WA B T R X o 2 2R R M 3R
B, R B F) F 205 (Stephens: 1993: Bernays
and Chapman, 1994).

TEEFSL, A T 2 fr ik B AR, e — e
THEMRINLE T B A S B I R
7 AR (LA BE U B8 S it (2 e AT E 2R
Bom MR R I M PR L AT N 7RI A ) B
FEINRRRS LR P00, = A A EE R R, 4R
P IO AT AL A0S UF PETE D 10 SR B W S =Y
FEBT P (Firempong and Zalucki> 1990; Gu e
al > 20012 TH-¢E 1), Bl 25 40 £ 5 — X It P B
A BB L AR Y R PEARTE B AR X W AR R
ZH#2 & (Cunningham et al.. 19992 Cunningham 55
(2001 W, IXFH S O FE IF ME A A THR 8 AV FhEE
Ff1. BT R B RREUR A9 2] M, TR
R EE BRI RSN R EYERZ
(AR BUR, E I, B2 RO P R R SR &
LAY L AR T EREE, LR A2 BRI
e SRE L PR, XM FIE SR, bt it
W R 2 R T B R SIIT A B A
HACHIER .

4.5 FITASEHRBGEMXER

FENEIMTASSMEETEA R FTEE
FEER RS S BAT MR T TE AL 5
BANSEARERATE BT RENESE
(Prokopy and Lewis. 1993). 140, 7EfIR R, &
KA R P BRS SEYE —MaeE R
L B977 15 (Hokkanen, 1991). SRT, —£1R35 £ W,
JRATEE R P I D EGRNEY, Z1F R
WM EE R R E PR BT REERILH
W RRIFIEER, FRER EREN =B AR,
KA S ERE PRGN T AT R BRTE
RME R FREAREMAN S 2, T
VSIAED AL & /b TSN T 6 AR A 4 B9 g i 1
(Cunningham et al .. 1999, 20013, X 0, 25 W F] 3K

TR UR R A BT, A HR] o) R R SR I ) R
R, HLR R B Lk 4 B A e H AR 503 0 R R
K—EwREEHATEDASRRFLEN
Cantixenosis ) BN T -

5 &hiENER

M Papaj A1 Prokopy (1989 H1 HRREES.H
SAE B B A ST N BN LS TR 2 HE.
Rl 2R XEBEEINTAHE BAREE TP 3
BHRREIT A F LB EHERE X RIXH A
HEBEES. BEBYER, NEE LR ERER
B MR AW, KR EREEALERE
R ) — A PR M 2 4R SR Y, R R ORI AR A R
HE B FRIESE. ERE, LT EEY-FH-K
2B IR AR RERE, IR RWEER.
e FEIREAT AR 18 F R R DRG] SR
CPEREY, 1999; %77 B 5%, 20024, 2002b; 7 T FIGK
R, 2002: VEER AR ZE, 2003 ). TR DAJE A XA F 3
R EEATERTARENREP, FHERS
M B X X B e M EMAT AR, TH
AT AR, A EEH N E N
B RF, LR R R BT A RS RS A AR R A
AR AN HRTR.

W JLESR, 7NN MR S
BB E AR E I R E RN ESE, B
RGN T — LR R EHE (2RISR TR E R M T
FCIK AR E AR, SRA LR
THZENEASERREFIRZEEE, FIH
WAEABE M ESITER, FARFEEERR
A BB AV AR, TR R L LR, AT
R BGE PR R AT AR S A R
NHARMEELENAGEE.
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