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The effect of diversified cropping on phytophagous insect behavior
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Abstract Increasing the habitat diversity and stability of agro-ecosystems by crop genetics and species diversification has
been a focus in agricultural research and a trend in insect pest control. However, the mechanisms involved and degree of
pest reduction are dependent on a thorough understanding of the behavior of the relevant insect species. Phytophagous
insects’ host location, mating, movement, oviposition, and feeding behaviors are disturbed in diversified cropping

systems. The effect of diversified cropping on phytophagous insect behavior, as well as current research problems and

future perspectives, are discussed in detail based on domestic and foreign research reports.
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1 ESHEEMENERERRARE
51T 9 B9 % 0

R 2 A ) 6 2 L 40
TPV B0 2 160 L A 508 5 3 WL
eI R EAE . 78 2 B PR R L
F 17 2 A9 22 T HR 3L 1 2 R 05 1 A0

1.1 EYSENEREERANESERRERIT
#9551
— SE ] AR W R T 0 5 R Wy R R B M B R
HATYRREAE T A e R S s
10, B ) 3 F ALY E 10 B b . 5
BN EARAEM L, P IR AERE S R B 4 b i
Psila rosae XT3 NG H X EH THEAHELRY)
TH TS MEIFEREF EWNAT N, RIS
I R e T IR AT AR i) = B 280 7 X A 4 T B O
i (Uvah and Coaker,1984) ., & 5 P& H ¥ [A]
Ve, H W BF Brevicoryne brassicae [ %5 & b 2 P&,
T 7% B (Mutiga et al. ,2010) o k5 5 1
REMIE, HREAR ZF R s 2R3 R 0 &I T Ak
HRE X I R AR X P A B 1 P T R Y
(Ahmed et al. ,2008) , 28 XF 1A 9K &k 4R H
220 5 H R A) AR 23 B A 1 O TR Y e o R
(Sattar and Salihah,2001), HEXKEHET 5
B (Ocimum basilicum ) 8% 3 B Z= 3 fif 5L ( Satureja
hortensis ) [}/ , & %} B SLBF Aphis fabae () 3 kA
FH 8 T 52 2= A A, B 0 PR IR G X A
&, 2% (Basedow et al. ,2006) ., = N2, JE T
FAEWY) A B ( Lavendula angustifolia ) BB 3E K&
WXt AL 25 BB F Meligethes aeneus B 1R 3 ) 9K
WEAE ), i HOAS 1] il 3 4K 5E 2 (Mauchline er al.
2005) . JEPF FAE Y 2K 12 FF (Rosmarinus officinalis)
Yo 2 Wf Neotoxoptera formosana E. 78 WK REVE F , 24 2%
305 7 R 28R I A7 I, 28 35 O P00 UK B
5| (Hori and Komatsu,1997) ,

1.2 EYSHENSIFIERANERERRERIT
sl: k-]
ALEEEM YR FE R BASHEER, N E
FAE W A3 9 E FH (Shelton and Badenes-Perez,
2006 ; Cook et al. ,2007) , ¥ EA 5175 1E Y 1)
EVEAE R bR A DA D7 T — 20 B bR A
ARG ERCR 5 ERAEY A F W — B0 fE

Py Fp e a3 ol Al s 02 5 R W Bl 2 B R
— 0 EHEX BARHE R BRI EEAET
BRTFRAEY. Wik, TiwiksS FRAED
[) b 5 S b A PR B, O H bR T B 515 R0OR
SRT FARMEY R OCHE . FAE 19 A 60 AR,
Il A9 A T ] A T A R S U R IR Lygus
hesperus 51175 B 45 b LAISUAR X AR AL 998 3, IAE
X 5 vk A3 AE R T ARl ] (Stern et al. |, 1969
Godfrey and Leigh, 1994; Shelton and Badenes-
Perez,2006) . £ Bl 8] VE /Y K X 5 F1E
Pseudaulacaspis pentagona %5 BAH B FHIHEEH,
XF 2 H & W 49 B iA BOR AT ik 90% DL B (ZRIEER
55,2009) o MRAE ST 55 AR BAKSE VB RR )
H 35 a4 A i 0 Amrasca biguttula 1805 2% 1%
T AR AE (Hormehan et al. ,2009) o H 5 B A
[EI4E , & 75 BE 8 8 1 ¥ Trocadero fhiFp I Ay B &
HIE Lygus rugulipennis 5|37 i K, i % T H i
Romana f fft b 19 4 B 55 W6 79 5175 RCR A B
i (Accinelli et al. ,2005) , 7£— fit 4. Euphorbia
pulcherrima W [BI/E AT T, — M 40 L RIS B8 B
Trialeurodes vaporariorum ¥ B ZEM, X & H T
A il B ECE A 855 AR (Lee
et al. ,2010)

1.3 EYSHNESERANERERRERT
ol op-Al

ALY A B 0 A B Ve R BB A SR
P A AT R A T (EL R B B 4% K ) E 06 4
A AR AR (R 2o B PR R i B
YERT. SR TAEa v R R BAHNE EMHY A
R A Ak~ 1 SIS 19 BE 1, 3R A7 AR AW A
AR T 25 EAEY SR A A 03 B W B LA 8
HoME LU o 1 i P A B #E Brassica oleracea var.
acephala 5 3 i ) VE , B BE L 1 45 K W) 25 T8k
FHBH Phyllotreta cruciferae Xt 34K H ¥4 1 %€ M
470 ( Tahvanainen and Root, 1972) ; ¥ 4= &
( Lycopersicon hirsutum f. Glabratum ) F1H ¥ )< BE
SR AT EAEY) A B R, il H R R X DR
B Leptinotarsa decemlineata W) 5| 5AE H , T B
Az T a1 H U A Bk 5 B B e BB AT S A
A, W% A 9K #E AF B ( Thiery and Visser, 1986,
1987) . 563 ( Coriandrum sativum ) B 3% & )
XF B B Ay B Bemisia tabaci &7 IR EEAE FH , HRE
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il LG 3 00 AL MR 4 0 6 B AR by LAY 51955 AR
F X IR 5T w2 5 Ao A] 4 AR mURCE D | fE
E IR IR A (Togni et al. ,2010)

L4 BEYWIHEAREASIZESSKESZNHL
EERANERMERIRFEITANZIT
ER(E=R AR (o R s s K7/ I B b e s 7B
T = S0 AE Pk B A 1) 2 AR R A0 1] X
B I SO B B SR UM B /N 2 R R S B AR
BAE, T LA S8 AR o K, R 2 — 2 N A
SRREAH LR T m AT AR, X TR B E 16
PP B AR ] (Ma et al. ,2006) . 5 24, DY
7 5L i AT R OK 1) /F BE R AR B S F Aphis fabae 5
VHEF S 80 Epilachna varivestis B Fp ¢ % &, 7 Y
7 7 55 I 6 K [ A I A R 9 20 H £ B ( Ogenga-
Latigo et al. ,1993; Coll and Bottrell, 1994 ) , Finch
5 (2003 ) ) FH H E) 78 B g g 1 24 R AR &
iR/ QORI R 7/ I AN o i 7/ SEEER - K7 N
i) W H K R 88 Delia radicum F 2548 Delia
antiqua 45 H A AT MWW, K LBA 7 &
AU AR 03X R B 26 S 4R AT T AR
RIEAUE X PR 2 [ 9% (e o7 B L&A
15 M 18 2R T A L AR Y AR LT i R
g FEFHUGE RZAT, EAIEAR S By L
RIS e 7E A EMY By 2 ~5 f5, MfiTikh
X AR 2 R A AT O 32 B R R A A
(PN o NI TR AN =) S : - A I w7/ DK (|
R AAR Y B S 0 e, TR A ROOR B IR 1A
TR A —Se i O 2 ) 5 1 A 4 AL B REL B 1
SRR [ B CIE (EEE I oS @il = o = S L R e o
YR E a2 8 T4, BT S EoKREE, BT -
W2 T OB SRR A, X T R OR MR
N 90 2 Y BLIE R AE P A, B OR B 4R K W)
S R W SRR R TR, i S X LA 1) L E 7
(Pitan and Odebiyi,2001) ., H 5 % & [6] /F B (%
ik £ K R W Chilo partellus F1 4E W T &7 15
Megalurothrips sjostedti ) ${ & ( Ampong-Nyarko
et al. ,1994a) ; H FEE M4 T BN RRELH KT, 0
ZEME N K A F  3EAR T H BE 54 (Thirumurugan
and Koodalingam ,2005) , X # 2 [8] & /E 4 ¥ i i
T B G A E T e H A L R A AR

2 EYSHEETENEREERK
BEZEIT AR

W R RS EEY E TR S
SERC , A7 L6 Rl 3 B SR A 5 S BE AT A AUAN K AR A A
FAY b R R R Ok BE, A A 2 X
B A 5195 1 W B, 183X A 37 i SR A8 L 38 T 2 A
5 S A i R L EEAH X 4R ((Landolt and
Phillips, 1997 ), £ % F i ¥ ( IF 3£ Brassia
Junecea) FETE I BL T, /NI 3% il it 3% B
SRABAT g, 6 05 31 3R A 06 3 A 1, S I 8] 2 1l 4%
Koo QERTES — Sk MEMEOR M 5 Sh 45 s, L Bray
FAEY , 3K 1 e gk 55 %k BH 52 0k 2> ( Pittendrigh and
Pivnick,1993) ; 75 2F ALY (4L ) A AERY G DL, 43
LU W Trichoplusia ni 7E K5 B 09 >R 8 1% zh &8 §
(Landolt er al. ,1994) . HATEZF EMY) (LLERR)
MR AR I LT, 2 K & K Antherea
polyphemus Wt 4k 4 2 3K f# . 22 B ( Riddiford and
Williams, 1967) . 7t ZFVERA AL, e Y
A AT RE T L SRAS R AE BCAT o AH X 5 T Y
WFIE AL, Page 55 (1999) BIIF 5T & B £ oK 15 3¢
LB G B SR A, R 6% 8D B oK iR Cicadulina
mbila AW Cicadulina storeyi M H [i] W 1 Z 8] 1Y
B, A0 HE R SR AT N .
3 EYSHETMENERERR™
5947 35 10 B W

R ZHON & Ve B d gl dUiy 16 33 B AT B, E
JIG X T 7 B 37 B 1) 8 6 TR AR AR A Ry
A 5 FELE A 28 5C 8 219 4E 1] (Renwick ,1989) , K
VEW) Y 22 FEVE R AR 0 9K 25 T UM £ 1k B X 7 B
e e B, 5 ) L7 I AT O o

3.1 EMSHRHTFHREANEREER~IT
bel: kA

VFZ B BUM) A 3 R R A R R R ) S
KFHTIN G I, IR R AERKE T W
VA W B T 1) 442 6 W) 2 il ek Kl | 1 175 L o S AR
T E A A M R R 54 B0 3 B o S I
TR EAE, 5 /NE W, Plutella xylostella E. A5 3 5
T BT R, 3R A A v 28 B A AR R A AR,
ZTh A R T R O AR W R A AL S
Y, BEAS TP /N3 k79 57 B 47 O (William, 1981)
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w56 2% W B R &2 ( Salvia officinalis) . B B &
( Thymus wvulgaris) . H = M B ( Trifolium repens) 5
07 H ¥ ( Brassica oleracea gemmifera) 1) [6] VF #R g
/NS g r) 7 B e 98D, H T = R Ak
5 4 ( Dover, 1986 ) . H ¥ ( Brassuca oleracea
var. capita f. Alba) 5 L4 %5 ( Tagetes patula) | 4¥
¥ 3§ ( Chrysanthemum carinatum ) . Wt 16 Bl B %
(Salvia horminum ) BAE, K3Z ¥y Bt Pieris brassicae
TEH W b Y Y& OB i K K 2> (Metspalu et al.
2003) 3k S ) VE A ) R il 0 4 2 9 T A
YR IE R o BAAE B H A2 FOKR AR IR Chilo partellus
1 AN 32. 6% , 5 I BB UL AR 52 5 R
I3 9.2% (16. 4% , | F M i 52 88 81 5L P 4R
BRI AR R A 2 W o 25 H RS BE S OROR
WEHFEE 6 d ANTE L T 77 BP ( Mahadevan , 1986 ) o 74
PEIF = 0 B ( Desmodium uncinatum ) | M % ¥
( Melinis minutiflora) %} F K i 25 19 25 7= 50 45 IR ikt
YER , T 4 %5 ( Pennisetum purpureum ) X} T K i 25
WO A SR A H T K i 25 2 A 4
S ARARAIG, PR X LR A W 5 K [ A R RE
B B PR AR 3 e R RE BV T, oK A5 00 o 5 )4 Y
i 7 X2 & 7E 4B E K K m AT (Khan
et al. ,1997,2000; Gohole et al. , 2003 ; Hassanali
et al. ,2008) ,

3.2 EYMDERBEANEREER~IT
ol: sk

R R AR A L B AL B i
PEVE 3 P05l R AR A IR A 7 B, AR A
TR B S A E Y AR S A E T
P 7= B A A e R o HE 27 T LR OE R R g
FF 4 Oscinella friv W8 fe 55 0™ B0 B9 #8007, 362 H
]V = s 7E e S 1 BEIE O 55 )2 B U
‘b BEL R 1T G ity SR B A B, e PR B R Y
Ty ST R JC 1% A 22 R 7 O I, g s TE AR
(R 358 1o A5 7 B, L 7 7 258 v S 1Y) BN A A7 T R
TRAK (Adesiyun, 1979 ) . A H [A]I/E £ K, i T4 22
W Helicoverpa armiger B M A7 ¥4 F = #F VE 9 7= B0 119
AR NS 2 A AR B2 R 4 BB A B R A AR |
TR T KA AR % o () 7% B0 & 805 1T X A
G E (PR ,1991) . SN, w351
AE AR | o RE R IR 58 M A 28 1L Helicoverpa zea TEAR
#7705 ( Tillman and Mullinix, 2004 ) , #1F

H 5 KA (Hordeum vulgare) [ Af , R 3¢ ky 88 /N
PRI NG TN s o i R R B AL N (2
HI, 32 802 T R 22 48 ik A9 A0 AL T4 1 3 0 b
s = R 37 B 1Y) 156 $& ( Bukovinszky et al. ,2004)
2 ST ) HR R H S e e =
¥ ( Trifolium pratense) A1 {E , /N2 AE H W% A&
U= T A R (TR 21 A W Ly i =AY 11 O N . £
7 B E TR A H 5 B H i 1A 22 9] (Asman
et al. ,2001) , ¥ 520 = 0 FO AR, BN g Y
O /> 42% ~ 55% ( Bjorkman, 2007 ) ; i 3
( Brassica napus) 5 /N2 ( Triticum aestivum ) [8] 1 58
AR M Delia spp. /97~ B & ( Hummel et al. ,
2009) o RE . EK RZWAREAE, b TRE KR
A HE Bk () AL A BE BR L B EC AR & i H Diabrotica
barberi ., K AR 3& M B Diabrotica virgfera virgifera
Y 77 BN & 0 35 P& AL ( Ellsbury et al. ,1999)

4 EYSHEETENERSEERT
AT A B S
4.1 EMZHEEMENERYEERHE SR EK
2 B ¥ 7% B 2 0

A BIFSE R W 22 R MR 23 i Al B PR R U7
AR Z BT AT, — R A
e R AR MR e T 0 S M, 2 R PR PR b R S R AT
FAEW WAAAE TR [ AE Bk 22 8] 5% 7% I8 B B i,
HET 52 ) H R R B, SRR (Wi JE W )
5EK CHBERE, TR ZE2E (FRRIE | F oK
ZEWIK Busseola fusca ) ¥ Js /0 19 5N 2 — 3t )2
T 1 4 B %L & F& % ( Dissemond and Hindorf,
1990 ; Skovgard and Pits, 1997 ; Belay et al. ,2009)
T K TR ME T K M 2R M ) — % gl TR R B o
oK B HORE IR R I Y O U R
He bk b, A9 EHE Y WA S B0 By o
MELL 45 BR A A M AF b, 4 HOBE T SR
( Kaufmann, 1983 ; Schulthess et al. , 2004 ; Chabi-
Olaye et al. ,2005) , 7% K H RE B T &) 4F
H LA 30% 1 3R K R MR B9 7 AR IR Y AR B
e gl RS A AR R RO, BB RS B A
TE Y 1 X 1 8 20 ( Ampong-Nyarko et al. , 1994a,
1994b) . Holmes £l Barret( 1997 ) £ F 175 fifi #5 A1 H.
FEMEENTTE T REZAE S AR b B AR 4 8 1
Popillia japanica Fhftf, 45 R R W 5 AR AR L, K
N1 TR AR I gt 00 O R R,
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X S TR T H AR 4 f 1 9 T (A9 BRI 3 IR
AR K 5500 A 5 TR A, 15 4% 38 7 il
BB 3 2 8] 04 55 3% 16 sh s 20, He A T e s A )t
W AT B SR T M B 45 98, Risch
(1981) By 4IF 5% ¢ W A 8] £ T e, 6 b i BT 7 Al
Z BT R 15 Bl BT v 1 A B X iy e A
AF AF B b A5 B A0 I 1) 406 L T SR

4.2 EMZHEEMENEREEHRELRREHR
Z (B 7% B %0

TEZFEVE RO B, — Se g B PR B i i A
S sz B g m, — Sy R, ek
B MO IE 3, i AR REAR, X ATRERE W T
BVE H rh 2F A AR B R A% O R A IS A
PR P E AR R IR, OF HowT L4 el R
P 20 0 Bl g i E] . H EE M AP0 Delia brassicae %}
TR AEAEL W 1) 4% 5 W s B B SR 3% BR, o R Al
T, SR HAEF EMAY L™ o e m b
(Tukahirwa and Coaker,1982) , A B 5 85 & [A] 1,
BE W% R A Ky B ( Ky B\ Aleurotrachelus socialis F 7
KIJNH B Trialeurodes variabilis) {7~ Y & , S M
ol oy T 00D R HCRE B 2 R AIC, OF B IX RSO 7E B
SLFPREIS 6 Rk AR, — BLRREE B A 28 JH
G WCE Z )5 (B AR 17 FWcE]) X i T8
BVEUCTE Ry KA AR E A PR 1 SR AE 77 O, T 5 3
[ A F18) A B A B L B A AR B AR AR /DS, 3 BT A ]
PEAZE B0ty w56 b, T A Y ) R b
% (Gold et al. ,1991; Gold, 1994 ) , % 5 &% Bk
Phyllotreta cruciferae 15 M [8] N\ TR G , 75 6B 5%
BAVERY B b 452 B2 09 I (8] LA, T AE AE BB 2 5
R Wi 2 (Vicia sativa) 5 %= 5. ( Vicia faba) i
VE i B b 452 B8 g [ 2, 3 B8 3 R ( Garcia and
Altieri, 1992) . 5 b2 81, Risch (1981) Hy A 538 %
PO Rt ey E SR E(ER/ E KRB H ™
JI/ K ) AR i R s TR

5 HASRE

BEE AW Z R e RS H 22 B A, 0 T AR
Yy 22 B ARG AL £ P R AT A ) B T O S A A
DRI b AN 4 v, 33 6 F A A/ 4k
A Joy AR AR 45 A PR R R AT O, A T SR A
FERCE DR R R A R HE,
FAT ARS8t A7 e A A R R, EER B LU T L

AT : (1) 2248 P b AE X H B Pk B He Y 5 1)
YA R R J7 T B I SE LR 2, T B AT 5
THT A AIE T L 48020, 6 7 3R A8 A 52 E AT A 18 F 5 00
ELZ N, R E L EER R — R
59T AR Y B VIR G, 7 2 AR A AR & b
Y A R B 2 B TS A KR
FLEWHAT . K, 38 ) AT R S8 T
G FEVEFIR O A B 1 B AT M, (2) A
ABIFSE BT 2 P S 0 4 SRR H ) 4 RN —
X QR TR 17 R (I~ B A TR o 3 B e
FLW AH e A )[R I AE LR I, M R B Bemisia
tabaci 35 B0 % | 7= §P 9 /> ( Bernays, 1999 ) | T
FE TR 0 2= 5 5 ROk T 5632 BO i ( Hibiscus
sabdariffa) B 5. ( Mucana deeringinana) 5 Fh{E¥)
(] PE R 0 3 A 52 BB 6 510 3G 0 ( Smiith et al.
2001) . X AT RESE 78 H B P& , B iy
oA Z MR WEm, P, & 278 17 5
BB TE i 25 0y IR B & A T, (3) TEA
FH 2B 285 28 0 v o 1 0 2B ) 22 R v R A 1
KR REAAE T Z A EA S A T 5 IR X B
PEAEERIE R B Z M. R, BF 58 2 08 P Rl Al
Xof FE B P B AR ) R TR ) TR (R EAEVE W Y
P AEH I (E 0 £ 5%F,2008)
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